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ANTAGONI STS OF PROSTAGLANDI N D2 RECEPTORS RELATED
APPLI CATI ONS 100011 This application clains the
whenehoiizof U. S provisional patent applicati onP@DUS2009/049621
61/ 078,311 5 entitled "HETEROALKYL ANTAGONI STS OF
PROSTAGLANDI N D2 RECEPTORS" filed on July 3, 2008,
which is incorporated by reference inits entirety.
FI ELD OF TILE | NVENTI ON (0002) Described herein are
conmpounds, et hods of maeki ng such conpounds,
pharmaceutical conpositions conprising such conpounds,
and net hods of wusi such conpounds to treat, prevent
(0or i agABTECANIBEQR PROSEARLARPEI: RECHHONS: U w th
prostagl andin D2. BACKGROUND OF THE | NVENTI ON 100031
Prost agl andi ns hav@EaAdEDeﬂybuDﬁﬂ@@Sof activities and

lodg?\é g"thig aﬁ/ﬁg!r:#g?r% @:ﬁ:g.gtﬂé AT AL p}ov.s.%h &teg{‘agpﬁcgtwnﬂm*lm 1
enfi PR TERHAL K AR A NI O DRSS AGL ANDS B BECHFT RS e on

Julyi3sEN0& wiithBG&opsratetbyl refaenalid i@reftirety.i Nf | ammati on in
di seases such as 15asthma, rhinitis, and atopic

dermatitis. PGD2 bifd® dPTAEMNVESTION receptors, which
i ncl ude the thronboxane-type prostanoid (TP) receptor,

(00SHDP 3B BETEP 21 BRPORIS G RIBYA St compRynds, pharmaceutical
compesitiosst comprising sdch cenpepids randroerinldogfasisg st @oyiburdaN peag peecht

i 2) - SUWARY OF
orqﬁﬁz%s%ﬁ%%%&%%%%ﬁ%%%eég%%% ﬁlé‘fg; n are conpounds,

har maceut i cal n for (a
Si agnosi ggl pr eé‘gﬁ?f%ﬁgul@ &f Tﬁﬁ%ﬂ@gﬂ?ﬁer gic agd)
[0093in Peolstagdanging haved diggrseadngoof act{vidies s havg avelhgeagdiveirele in pain and
mﬁdn%ﬁorﬁﬂqgacgym;l ﬁpﬁ’qu; pr@tfu@ed%§ mde Eérﬂg %c%ﬁagks and Th2

qB ammat i on, s@n conttol | ing. 1 nmunol ogi ca

‘Y'B? P é}’éipP‘if‘émd‘f“%‘d’rs%‘& agerds ekl aypllergF Glpmmptiey ‘%ﬁ"@&‘ such as
astbma mhime ar@iratopio demaitis a’q:]?e biatld te a mingber of geepitads, which include the
thﬂomg& 'pfo@t oxd (I?'f’ . %D;SE&&%REP %ﬁ%) knotwq)éé ﬁP%and £,

surgl ca or trau
cherpratiraeiang feﬁ‘?ﬂtﬂ"shm’t"éf’r&ﬁ‘&mme W&F%@%@ el KC%%pr knpveHes,
pmnd nedi canents descri bed herein conprise antagoni sts
-of PGD2 receptors. In one aspect, the nethods,

conmpounds, phar MgRMARRD ﬁwﬁtﬁﬁq§ descri bed
DP2

herei n conpri se anta onj sts 00051 I n one
(0041, gEsenist BYTyRE °Wﬂ& P p%ﬁn@ace%ﬁﬁ SUPRIELQPE, apdhineHids fqri(@),
digghaingpoeeting at regtirgategit all nen-sl&irgioﬁnﬂapiﬂaﬁm(byemtmgaag hdwerse
sx@?&x@ Wrﬂpcln% tidt Qggs%&ed @ﬂﬁi mﬁm %Jr g 2 L(Ln\é-ol? _) %&g?cal

sol vat es her eof ar e anta I Sts
P’%l‘f"éa"d%%‘ﬂ’“leﬁ Thessghs Wﬁﬁﬁ@f aisg fgm %‘F’Pﬁ'@"fﬁ P%ﬂﬁemtfe ig$foRIHSH e
imR@EaPogicaieipRadas) bneologichl, tdx) Surdidal, ﬁi’ld‘!’b@ afafdtic étl@ﬁk}u thi JAgaspY khe

1 t
il oy i kB gt} Beolhe i fherrnsomaris
“B%ﬂnﬁﬁ ﬁé?@DZG?CsIé‘H%éﬂ ‘{"@:@}PB)t thqanﬁth?éhwowyp eharmavsition
coinﬁﬁsﬁbl&t deEdrnBJsd Heﬂéﬂx@orfqbrﬂ& Qﬁngmstﬁffb‘P{ itis, allergy,

tor
o0 B8 ey A TER S i o TR Du e s e
Sal&n@ﬁwsﬁlcaﬂx gceriptable emm and\nkmn@elme@b' iaergptabledlybtenthareof,

whSdAQRKntagd@ist of DI fa'n@ﬂfgﬁge@ foMreSt QRAGhhls QUtfering3ton 4@ BfYhdré FD,-
€0si no i ated

tis asso str0|ntest|na

“e%e“é"’g‘p"ag#"&“ EsEpes w@v%‘m& e ﬁﬂw}é? é%%% ByHis) Hlergic
coRrjyativitip prepic mnmtltls chrani¢ vigyuct rsinfongy digsase (QORD)S pulmonary
hySe@6rsh | iRBrstitRASR! fibfoS0 AR s Qﬂcrg)} ohi&RSH a?orrp%%p&@egsg adult

permeabi | ity and recruitment o 5eo0si nophi

urticaria, sinusitis, angi oedens, anaphyIaX|a chronic

cough and Churg Strauss syndrone. 100061 In one

aspect, provided is a conpound having the structure of

Formula (1), or pharmaceutically acceptable salt,

phar maceutical ly acceptabl e solvate, or

pharmaceutically acceptabl e prodrug thereof:

Formula (I) wherein, RAis Hor Cl-GC6alkyl;

K4 is H, halogen -CN, -OH, CI C4a|ky|

~A ~AarC KT o ~A ~AarC KT o ~A ~Aa 1 1 A
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unsubstituted phenyl, a substituted or unsubstituted
napht hyl, a substituted or unsubstituted

whenpph3izea substituted or unsubstituted 6- menbRCEUS2009/049621

het eroaryl, or -Cl- 25Caal kyl - (substituted or
unsubstituted phenyl); R13 is Hor C-C4al kyl; or |e2
and R13 attached to the sane N atom are taken together
with the N atomto which they are attached to forma
substituted or unsubstituted C2-C6heterocycl oal kyl ;
respirgory disttgspsyn@rom Gy @o@nLinfarction eargne sttoke, paneg pwduedihealing,
enaﬁéﬁ% Jﬂo&f Iﬁint, B%anmpébﬂﬂﬁo ,feogi:rgé}mﬂ o &%gltispe[oﬁﬁo?ﬂiﬁ-gs%c!ia&d
Table |, or pwarrra(;eutlpalyace_té) e salts, o
gwmb@w%|¢@Dé&1?m@!°memopw&§yndﬁm Phitls AT PYLSRPYtREtion,
mmf@&aahj xﬁ?]apdfoﬁgffﬁ@smcréh@d nphwafmm@gﬁﬁe&?hrb yndaec?ﬁemtealmlr e
S0 tes ther L0008 ounds. 0 or aq.l) are
coSipth Tesp S lsapeo A bpe PR R Sonah o T sl
syndsored- n ar e phar maceuti cal conpositions conprising a

(06061E 1RRR Wipkd Prdvite®s b 86hgoMR HBRIUAS surddrurdo GRARAMNTorOf

Formul.a (1). |n so enbod| nents, the pharmaceuti cal
PHaEHR 5D i et rer il e P aceshca
acgp@blearodrug theradfl y accept abl e 1 nacti ve 5i ngredi ent

sel ected fromexgipients, disluents, and carriers.

100101 I n certai orbodi ne xpresgnted herein are

nmet hods for treatipg a| PGD; [-dep ndefit condition or

di sease in a mamma TRy, T kgring to the

manmal a therapeutically effective anbunt of a

conpound of Formula-A1l). [0011] In another aspect,

conmpounds of FORY$(EOKI) are used to treat or prevent
inflanmatory 10di seases gimfeffli tions. Inflanmatory
conditions include, but are not |imted to, asthma,

r hi M8, chroni c obstructive pul nonary di sease,

pul mAiscH yr diyedkyl:ensi on, interstitial lung fibrosis,

at hew [ rei i '

i nf gr gﬁ: gﬁ(,ggglgn ’s??b%ﬁﬂm’%ﬁ%?of@’gﬁg%@d@ ?Jfa ‘lkgxyég'pcé‘ta:l%( Xy,

provi REGr-hdeersls a nethod for treating asthma in a

n?][nxﬂ:s_mﬁsr&bﬁkﬁgs?dmm"s@ém ng‘an'F)bmﬂMﬁm‘?)ga’th-y .
errec 1 i3 N [QVI 2.nerein to e
15WW@&7§W§2’8‘? 955%1@% n ’3%8’&@{/_0%3 pect, conpounds
of BorinbrGalkyl)CidnkelogicdeCitEhatqreatioyl, Br-Cqgycdaptiml a substituted or

| MUNQha@iiadd plén§ Dk 61kt Suted o GhskisiitBd nabhthyl & sEbshifed or

limted Il er t o excessive or | nappropri at
respons Se“tbgfém%r# %ﬂ'@%ﬁg Eﬁ%‘ﬁ%ar@ra Se%i‘b‘&‘&‘%‘if&&“éﬁffﬁ?‘% T

cer t aihqtewatb di -Fefakyl-(subsititemn robtoifedphedils or der  t hat
I's @irgy @.C¢5§Hl,z(ﬁ¢d%rdalmy@|ec6ﬂyﬁgaﬂ%gE%?Jc?czbatkpl?_g substinliQtor

acconpani ed by i nfl ammation. 20] addi ti onal

" as pect“é’fulb%‘ﬁ?ﬁi){’a?rggéﬁé?“&?d e Bl S%‘F‘B"n%“‘"ﬁ?’é’ 3 SURSHYGRF ¢
and i nosubsitesl benzyl, subsipmaromedsutistiated §-merbbeced hetbrparA(HD2C - S
I nducegay.(QbNfled bIGEAR GS fRnyfEI Cal or surgi cal
procedures. |In other enbodinents, the PGD2-dependent
or %Gﬁflﬂ’e(afca‘l”év&c’éonditi on or disease is caused by
sur §E8rayd R 80316 toltie samoN hemh agSpetigdticewitethéiN d®mfi@which they
treat i Ak RSPb foih QSubstS R SfsTbsRutel ezrlgs'[h%tkrg%lolﬂ%[l;a
manmmal  25conprising admnistering to e mmal * at
| eadt®oh®2an effective amount of at |east one

(000 Miroduhe Bkpext, phednted héeif hrk the kémpdurddl bt Haghul Syipadéntaand Tabfe 1, or

i i rat.or i sease,.i s ast hna. n a
o EpIREElepabh Bt PRPh A ELIY PRI p Rt B
profirugs gadphpraceyically acpaptable solvatss thereefi t ed t 0, ast hma, adul t

respiratory distress syndrone, allergic (extrinsic)
asthma, non-allergic (intripsic) asthma, acute severe

asthma, chronic asthma, clihical asthma, nocturnal
asthma, allergen-induced asthma, aspirin- 30sensitive
ast hma, exercise-induced asthma, neutrophillic asthma,

i socapni ¢ hyperventilation, child- onset asthma,
adul t -onset asthma, cough-variant asthma, occupati onal
asthma, steroid-resistant astluna, seasonal asthms,
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[00181 In another aspect are nethods for preventing
i ncreased nucosal secretion and/or edema in 10manmal s
W@ enp/HOdHEeNg admi nistering to the manmal at | eaBCT/O89/049621
an effective amobunt of a conpound of Formula (I).
100191 In anot her aspect are nmethods for preventing
eosi nophil and/or basophil and/or dendritic cel
and/ or neutrophil and/or nonocyte or Th2 cel
recrui tment conprising adm nistering to the manmal an
[0e0Bf eDinbaAdsuTBoHhila Q) aﬁaﬂﬁyﬁﬁﬂummf For mula (I).
ar ar treatlng or

|0&0§]1 QIQg %]ésr‘)ecq d)?orlrllodtey ﬁ:reu? ;rr % Lrmlr‘eu com sqxons[ CO{PPTSI%

reven mat1 on, nc
th?f@ﬂewrﬁilb‘i egccug%muntwif scorrwe\dtOf %onmaa dl)elngpme embodiments, the

pkﬁﬁﬁbéﬂ%t doi»h'p&sit%ns coprie e 18T AL Q&QW ﬂl\ﬁ'ﬁ'&ée\fﬁé&llysacccﬁﬁge mactlve

onjunctiVvitis c i sing adm ni'stering t
“’E’ﬁcgenfﬁﬁﬁﬁéi f R éxf'@’ﬁ%tf diprais 2 ?owgg'fef Sective anmount of a
[0@8iInThoesrtein erhbolientst|pees¢nie)l herdi® @2 intthédds fa redtihgs PGI3;piepdndent
coR @RV Bickasef a HRRAM L npribihg ALEnidSE R nlah§ata tﬂémpla&&a‘lﬁ,nt

ajn 20100221 I n anot her _aspect are nethods
F%f‘@?/%‘ﬁ‘i“f“f?&&?’“@\“&?ff?@“‘é@hte or chronic disor ders
[001myv dub aniother aspeay deinpevds of Gormala (I aratiseOn 1eit oepsieMaEmmstory

dieNePr fcgﬂdﬁgnsaiqmnﬂﬁa%rfgdfxﬁ%r& %cﬁ:@ee b\g@g?’a']_.lmﬂgd th y ét?:h Ohr}%? s,

an effective anount a conpoun
chienig pBsiruqtive priaerAR disgass eeltnm&ﬂéwneéwwsmﬁrém Iprgefibrasigy
athef&‘sc_llﬁd?ﬁﬁﬁztoﬁfc)&nd‘u%rﬂ,ﬁﬁ}&@ﬁd@ﬁnﬂrﬂﬁn Sikd droRONPI i Si NQ
[Otﬁg]gl s%«t:cf?ir ic ats ttélg)ro&&s Heé"eué g, a m d l'ore t?esé Ex@%ﬁﬁrﬁ%%g@%%ﬁlct ' ve
COSHN'PSWWQW%MBPF\@% ﬁg@svecﬁnwh ef agkinppupdherpvidkd herpiy to the
maadal Rfne@xanpl e, psori asi s ~dermatitis, atopic
r ontact .d zema, urticari
odlg TRt gasrar st hEpye it afBTEE s eiglosi
diprdgmantuding bytarenst limitdde alSygycbr OrEcessive omckpprepriataresparelto an
olid 8 @xogbidutiifiteR 8k cé‘éﬂ%ﬁodﬂﬁc@ts 1“19&1&)](&%1 dﬁs‘éF&UHw i@

hgff,orl‘%tlclesmnsm skin, joints, or

by Jpmye grrren a‘&’&ﬁ&ff is §?‘ ﬁwmeﬁ%%am@mt o t he
[00t8ir Anpdditiombaspsics cothi diseasesvd cuatlitiafs a@ iarogapid Unbin@éasdsar, ol a
ab(ldn)na] ldcﬁllzﬁm toh PGD231§ nggt,jed %oﬁe?mggﬁlggfjﬁedicg{or sxﬁ%ﬁ:ﬁ Fxlggedures In

iatic lesions in ,
“f‘? grgha@gwm ‘*’6 f&Qﬁ%”Pe‘E‘G‘ﬁﬁ’r PG ﬁgfdla‘JaqﬁOﬁﬁh%qnér flisggseds capssd by
sugage to the manmmal an effective anmount of a conpound
[mﬁgl Irp%%ér%sggt %.re n?egﬁrgrﬁsﬁér trreagglg f ulraFO{yo sgaasg’ g)? g%r]ldfaénes 6:9? rtnammﬁ
°°@R'a§g§ AEiBIstETnsitgdnZamps agessigneetpe Fff@SYF@wWa piat feast prgctgmpagnd
of Formala (IR Q4 ﬁrLKiHi' erfivaRRhiCof ksl a&}fe@l the :&@ﬁa&v aﬁe%set@asmgﬁ B QPer

em%éstﬁ%&?%ﬁ? asERc & ;he reas‘;\!x%tol?' c? se?sc mglug'es %@H?%ﬁ Pﬂatl%i to, gsotgrga adult

reswﬁqmdlstfeesrsmdme amgm(wmsnamam mgn-aliexgis<intsinsit)aething, keie
se\zb&&&&;l.a moxemmm Iclif3SdD 8&@mal AR alfBa, Alerddn g@&&@maoafspmn-

BTNt e
ongehasthee, aldﬂtmt efthniahepugle varinit tsphnaf ocadpationa aithrod) @eroid-resistant
astfd)deadbn s Qﬁhﬁi ?egsoﬁﬂl 9ﬁ§él@1’hﬁlﬁ@ tﬂ'cllcmﬁgl 9&@@@%@ c%!up OsQYive

nd/ or. s%ng %Cgt‘sease or condition. In one
@‘i%& fifa 'tgr‘ff“?“'ékrﬁ is or FiRhySEYIp YA PeSERSioR] Iferpilial
lurp@Prosi mdanatwag inflanmition trkieystib 6brbag andepgoxaf t hi s aspect,
IOOtl&] eId aﬂ&hé%@& 9&%0{1{@ @éé‘ﬁxlccpﬁeremgd ﬂ? ?hmms in a mammal. In

|ra car di ovascul ar, or

a e 8‘&“‘6’}1/ 86‘26159"%&?'&90%%‘81‘)54 heaq"saéea@éd @f weating allrgic
conditions," refers to diseases affecting the heart or
bl ood vessel s or both, including but not Iimted to:
arrhythnmia (atrial or ventticular or both);
atherosclerosis and its sequel ae; angi na; cardiac
rhyt hm di st ur bances; nyocardi al ischem a; 10nyocardi a
i nfarction; cardiac or vascul ar aneurysm vasculitis,
stroke; peripheral obstructive arteriopathy of a Iinb,
an organ, or a tlssue reperfu3|on |nJury follomnng

I Y a1 4 o
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100301 In any of the aforenmentioned aspects invol ving
the treatnent of PGED2 dependent di seases or conditions
wa@e@ofoieher enbodi nents conpri si ng adm ni st er PEUSL009/049621
| east one additional agent in addition to the
adm ni startion of a conmpound having the structure of
Formula (I). 100311 In any of the aforenentioned
aspects involving the prevention or treatnment of
inflanmation 5 are further enbodinents conprising: (a)
(em&b)trammh orl-dMedg R MATRInéi©) Mhihifis, ShréBR YRI5, alddgen-iARBGY FHird, aspirin-
sensxjthen ?um%%o dt-ornls Lln(xatgaasdglt—%ns?ahqngsf bccs ) alrrlf?i{uIHSC stgxgidl-resmtant
rhlalmsl ﬁesszonfﬂ éummmnmalam% rhmmln@éytaed mmpoqisy nmphocyt e
[ooi§C fn%?&tﬁ@ Eb&)edt B'e ﬂietﬂaﬁ ?@kr&t&@&h@%b@tﬂ&iv@ﬁxlm&@%ﬁ&se comprising
secretion in

MUCOS
s iAo (Y Tt B ERa o BB e Formmiatn. B
furtheheahddigens ofolis 4speet, cloonioabstastive pelinhmghsdigse inclodgsdmi it ho ligited
to, lﬂ%@&gﬂcgﬁganblglr e%{pgys%é hulﬂ%gl f@p&g&%ﬁﬁﬁt&strt&ﬂmgtdﬂ%sis and/or
I owm ng detail description. It s
a"UﬁH@P§F8H&a“h@ﬂ§¢@F”“that the detail ed description and
[0088) € Insp&ber hspéct &% ﬂlﬂtﬁdxe $or pistiinting ihdiddbed aiitda] s&:fbﬁ@d dntl/6r edema in
N % e I

ma%?%g gett\;ﬁglrgl}l%tdgﬁg erQ toQ}Qa %s le?%t 8ngte :arg A Se&\%lg %lﬁpunto(g ﬁ ¥Ompound
of Egsmplp (D- and scope of the i nstant disclosure will becone
[003) PR/ aRdikier bsPeck hes,ah&k ifdr b kntiny &)h@pm atnd/f)mfeptxhina/or dendritic cell -

an e al,l dlfﬁcg%grgfln% € or Th215l?r|§1|:rf§i com{msm a mste?xgsto thf: mammal

gur es i VE “exanp
8neﬁﬁweamae“@esemmbeﬂﬁﬁewehmD [00341 Fi gures 2.

(ookd) | thhdtRdr hspt &% atemtxg $or abaieQEpRVAS: &e&qmaheguhesoejuneuvms
ustratlvF exa ound

re e S Bl USRI TGy PRI
comyaiNitisesmmising edwpwsierohg tactbsmamnine et hhs joedean efRtie@BBILof a
COJ&ang$m§mhkﬁlustratlve exanples of conpounds

scri bed herein 00381 Figures 6. Illustrative
10024} 5 fpspQther gipect G?ﬁfR?H’l‘Pd of Tpmais (sepserdp BFahor PUEMSBAIn Fi gur es
[0022] Inlahotbdr Bspict are metiadaidr @& venfingd Mtk dste chacdhic iddhders involving

Sk i WA e o
ef q‘t"lE"t’WE e oFemularDost agl andi n 132 (PGD2) is an
[00&3.}I Iixlaﬁothdr ﬁﬁpd:t defnbﬁ?iﬁﬁ fdr [r&ﬁhé hﬂad\ﬂcﬁbﬁ&pbﬁsﬁ@ dﬂhe skin comprising

%{é qoo ﬁlle &ﬁ% gt IQaXt o%x g;y %ear&l%lsln f’f a‘? n‘,ﬁt one compound ?Tf Formula

S, nmacropnhages
M as?;eh Wﬁzmtasﬂﬁspmwfsé% thra ﬁkurf e@w&@evav of dxayemig, pwpwwnmnag e

atoaﬁ dmhttus &sntwdd‘rﬁaﬁme R&ABmaA hhRirE rasaeda fdum&tdrm afnsghised
seases sugaré and. a

Kaaasakx Dlse S, SJogiEn- dS Wbuggge[ar qc‘ %N’BP% HEWI tﬁfr aspect are

er mat |
meﬁpﬂﬂ/faysiueha lLSPltaSc hmwy iy thetkimnivats, dr ther tiaues o¢ bgara.ccomprisggi C

ad&gls@%tt@th@mw an M%&M'c&%duﬁbf bR %l? IR another aspect
wth, c Enotax s and. activyatjon o

afﬁ‘tff?ﬁﬁ v WEne RSRRAUR SRR PRI RSB AT rélssuﬁcsﬁzﬁ?%o@mtﬁ"“g
adiypRteringct kstionat te themamynaloi effécs vestrfoat bfa dolmp@md) bf Farmisla (D).
wo@ﬁ PENGG Her ae,tee\@etaamd% ntomwt@&ettwn efpsﬁéeca édaegtete%u

and reduction of cyclic AW. cytes,
exqgpngusAntechs Ijafurther aspectase 'ﬁ?‘B‘?ﬂ‘a t?tttee ﬁw&rOé C*a?w' leRgicATIPOTEES P
ex@yno[ﬂpﬁbmtds that hagrbeenfihgested oyt 0 Ifdoﬂﬂs g hgedtsd) @adugs (e.g., penicillin,
nof BbA F iYL AUBHDE) 001 cal actions incl uding,

by way of exanple only, §5|nrununoglobulln E

production, airway response, nucous secretion, and

eosi nophil recruitnment. [0043] In the brain and

central nervous system PG2 is produced and thought

to function in pain perception and sl eep regul ati on.

In other tissues, PA@2 is produced primarily in

i mmunogl obulin E (1 gE) activated nast cells and to a

| esser extent, in nmacrophages, dendritic cells, T

hel per 2 (Th2) |ynphocytes and other |eukocytes. In

the ceII PGDQ |s rapidly netabollzed and converted to

o s -1 Y Y - B AL SN~
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OoRA Fornmula (1) wherein, RAis Hor Cl-C6al kyl; 5R4
is H halogen, -CN, -OH Ci1-Calkyl,

w@ke1esbiteor oal | cyl, Cl - CAfl uoroal koxy, Cl-Clal RORYS2009/049621

Cl- CAheteroal kyl; R6 is -NR13S(=0)2R12,
-S(0) 2N(R12) (R13), -N(R12)(R13), -C(=0)N(R12)(R13), -
NHC( =0) N(R12) (R13), -NR13C(=0)R12, or -NRI 3C(=0)0R12;
R' is Cl-C6al kyl, Cl-C6haloallcyl, Cl-C6heteroalkyl,
C3- Coeycl oal kyl, a substituted or 10unsubstituted
(00241 € hnyehothen asperp B thietusrt of @ campoundtibshult (It ie dlemaplftchyd ofaa
meﬁ*&?ﬁbﬂ t{)Hchl gﬁ mﬁm%}% hxgéﬂc%gco§61M§ mdl m 1% Wx&%yz{cﬁvn of

ubstitute unsup mber ed het er oar
at l%ﬁoneﬁﬁkafOC*e%Hgtﬂntcwwew ﬂvfrvgtb%&yuae%tféwnqﬁm ¥h7 diseer
contdRiof-dn %&h&)ﬂhmengf m&t@m@&t}lﬁw&hwﬁ prétéh |swee Qﬁlﬁdoﬁxyrl or further

Cb oal { i,.t ut ed Or. unsubstl L
cm%hmenr (}/f‘%us as ty he | {n 'tlmraa or}' dlscase 0 {ldl{ ira oph cardnovascular or

unsu
Pf%li?[ﬁ't/qdﬂmse‘d or 15unsubsti t ut ed benzyl a substltut ed
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(i) the compound is adrmmstered once; (ii) the compound is administered to the mammal multiple

times over the span of one day; (iii) continually; or (iv) continuously.

10029] In any of the aforementioned aspects are further embodiments comprising multiple
administrations of the effective amount of the compound, including further embodiments in which
(i) the compound is administered once daily; (ii) the compound is administered twice daily; (iii) the
compound is administered in cycles that include daily administration for a period of time followed
by at least 1 day without administration; (iv) the compound is administered in cycles that include
daily administration for a period of time followed by at least 1 day that includes a dose reduction in

the daily amount of compound that is administered.
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100551 I n sone enbodi nents, R4 is FI, F, C, Br,
-OCH3, -CH3, -CH2CH3, -CHCH2, -CHF2, -CF3, - OCHF2, or

w0 0pB031kin some enbodinents, R4 is F, O, Br, PCXZHS2009/049621

-CH3, -CH2CH3, -CHCH2, -CHF2, -CF3, -OCHF2, or -O0CF3.
In some enbodi nents, R4 is -OCH3. [00561 In sone
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Cl - C6fluoroall cyl, Cy 10C6cycloallcyl, a substituted
or unsubstituted phenyl, a substituted or
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Cmpd # R RB R4 R6 x R" MtIl 1 H H OCH3

4- Chl or o- benzoyl am no 0 CH2CF3 540 2 H H OCH3
WQ@ 200003124 hyl - propi onyl amino 0 CH2CF3 486 3 H pCTOER09/049621

3-Benzyl -ureido 0 CH2CF3 535 4 H

(0043} In the brain and central nervous system, PGD; is produced and thought to function in pain
perception and sleep regulation. In other tissues, PGD, is produced primarily in immunoglobulin E
(IgE) activated mast cells and to a lesser extent, in macrophages, dendritic cells, T helper 2 (Th2)
lymphocytes and other leukocytes. In the cell, PGD, is rapidly metabolized and converted to other
downstream effectors including APGJ,, 9al 1BPGF,, 13,14-dihydro-1 S-keto-PGDz, and 15-deoxy-
A'z'“PGDz.

[0044] Mast-cell-derived PGD;, is produced in high concentrations in response to an allergen
challenge. Studies in preclinical species have observed the following features when PGD, is applied
to in vivo preparations, or its overproduction is engineered by genetic manipulation: vasodilatation
leading to erythema (flare) and potentiation of oedema (wheal), recruitment of eosinophils and Th2
lymphocytes, modulation of Th2-cytokine production, bronchoconstriction.

[0045] Injection of PGD, into human skin has been shown to produce a long lasting erythema, to
potentiate the effects of other mediators on induration and leukocyte infiltration in human skin and
to enhance oedema formation in rat skin. It is most likely that these effects of PGD,, like those of
other vasodilator prostaglandins, 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, to
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 a G-
protein 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 IL4, ILS, 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
elevation in intracellular calcium levels and reduction in intracellular levels of cyclic AMP. DP,
activation is important in eosinophil recruitment in response to allergic 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
crucial role in mediating allergic responses. The use of antagonists of PGD, activation of the DP,
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

10047] Compounds of Formula (I) have the following structure:
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H OCH3 4- Chl or o- benzoyl ami no 0 4- Chl or ophenyl 569 5 H

H OCH3 2- Di net hyl - propi onyl am no 0 4- Chl or ophenyl
W®1E0003160 H OCH3 3- Benzyl -urei do 0 4- Chl or ophepgt/USBW9/749621
H 2,2-Di et hyl -propionylamno O tert-Butyl 460

8 H OCH3 4- Chl or o- benzoyl am no 0

6 R4
R NN o
(o) Z ORA
R1-5(=0),
Formula (I)

wherein,

R* is H or C;-Cgalkyl;

R’ is H, halogen, -CN, -OH, C,-Calkyl, C;-Cafluoroalkyl, C,-Cifluoroalkoxy, C,-Cjalkoxy,
or C,-Cheteroalkyi;

R® is -NR”S(=0):R", -S(=0),N(R")R"), -NR)(R"), -C(=0)N(R"*)R"), -
NHC(=O)N(R)(R"), -NR*C(=0)R"?, or -NR"*C(=0)OR'%;

R" s C,-Cealkyl, C-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cscycloalkyl, a substituted or
unsubstituted phenyl, a substituted or unsubstituted naphthyl, a substituted or
unsubstituted S-membered heteroaryl, a substituted or unsubstituted 6-membered
heteroaryl, or -C,;-C,alkyi-(substituted or unsubstituted phenyl);

R"Zis C-Cealkyl, C,-Csheteroalkyl, C,-Csfluoroalkyl, C;-Cscycloalkyl, a substituted or
unsubstituted phenyl, a substituted or unsubstituted naphthyl, a substituted or
unsubstituted benzyl, a substituted or unsubstituted 6-membered heteroaryl, or -C,-
C.,alkyl-(substituted or unsubstituted phenyl);

R¥isHor C,-C,alkyl; 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,-C¢heterocycloalkyl;

xis 0,1, or2.

{0048] For any and all of the embo&iments, substituents can be selected from among from a subset
of the listed alternatives.

[0049) For example, in some embodiments, R* is H or C;-Csalkyl. In other embodiments, R* is H,
-CHj, or -CH,CH;. In some embodiments, R* is H.

[0050] In some embodiments, x is 0 (sulfide). In some embodiments, x is 1 (sulfoxide). In some
embodiments, x is 2 (sulfone).

[0051) In some embodiments, R is H, F, Cl, Br, -OH, C,-Caalkyl, C-Cfluoroalkyl, C;-
Cifluoroalkoxy, or C;-Cqalkoxy. In some embodiments, R is F, Cl, Br, -OH, C,-Cjalkyl, C,-
Cafluoroalkyl, C,-C,fluoroalkoxy, or C,-Cqalkoxy.

{0052) In some embodiments, R" is C 1-Cealkyl, C;-Cghaloalkyl, C3-Cecycloalkyl, a substituted or
unsubstituted phenyl, a substituted or unsubstituted S-membered heteroaryl, or -C,-Caalkyl-
(substituted or unsubstituted phenyl).
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tert-Butyl 515 9 HH OCH3 2, 2- D net hyl - propionyl am no
O Isopropyl 446 10 H H OCH3

WQ 200003124 hyl - propi onyl ami no 2 | sopropyl 478 1RCHUE2009/049621

OCH3 2, 2-Di net hyl - propi onyl am no 1 |sopropyl 462 12 H
H OCH3 2, 2- Di net hyl - propi onyl am no 2 CH2CF3 518 13 H

[0053) In some embodiments, R'is C,-Cealkyl, C,-Cghaloalkyl, C3-Cycycloalkyl, a substituted or
unsubstituted phenyl, or -C,;-Cjalkyl-(substituted or unsubstituted phenyl);
10054] In some embodiments, the compound of Formula (I) has the structure of Formula (IT):
RS R4
T
QoL
R1-S(=0), '
Formula (II).
[0055] In some embodiments, R? is H, F, Cl, Br, -OCHj3, -CH;, -CH,CH,;, -CHCH,;, -CHF,, -CF,, -
OCHF,, or -OCF;. In some embodiments, R* is F, Cl, Br, -OCH;, -CH,, -CH,CHj;, -CHCH,, -CHF,,
-CF;, -OCHF,, or -OCF;. In some embodiments, R* is -OCH;.
[0056] In some embodiments, R'? is C,-Cgalkyl, C,-Cgheteroalkyl, C,-C¢fluoroalkyl, C;-
Cscycloalkyl, a substituted or unsubstituted phenyl, a substituted or unsubstituted benzyl, or -C;-
Cialkyl-(substituted or unsubstituted phenyl).
[0057] In some embodiments, RYisHor —CH;. In some embodiments, R"® is H.
[0058] In some embodiments, R® is -NR"*S(=0),R"?, -N(R*)(R"), -C(=O)NR*)(R™), -
NHC(=O)N(R')(R"), -NRPC(=0)R"?, or -NR"C(=0)OR'2. In some embodiments, R® is -
NR')R?), -C(=O)NRD)R"™), -NHC(=0)N(R')(R"), -NR"”C(=0)R", or -NR"C(=0)OR". In
some embodiments, R°® is -C(=0)NR'*)R"), -NHC(=O)NR')(R"), or -NR">C(=0)R"?. In some
embodiments, R® is -C(=O)N(R'*)(R"), or -NR"”C(=0O)R".
(0059} In some embodiments, R'' is C;-Cgalkyl, C,-C;haloalkyl, a substituted or unsubstituted
phenyl, or -C,-Calkyl-(substituted or unsubstituted phenyl). In some embodiments, R"' is C,-
Cjalkyl, C;-Cshaloalkyl, a substituted or unsubstituted phenyl, or -C,;-C,alkyl-(substituted or
unsubstituted phenyl). In some embodiments, RYis C,-Csalkyl or C;-Cghaloalkyl. In some
embodiments, R'' is C,-Cqalkyl or C,-C;haloalkyl. In some embodiments, R'' is C,-Cealkyl. In
some embodiments, R!' is C,;-Cqalkyl. In some embodiments, R"is C;-Csalkyl. In some
embodiments, R"! is C,-Cialkyl.
[0060] In some embodiments, R® is -NR"’C(=O)R"%.
[0061] In some embodiments, R'? is C;-Cqalkyl, C3-Cecycloalkyl, a substituted or unsubstituted
phenyl, or a substituted or unsubstituted benzyl. In some embodiments, R"%is C,-Cealkyl or C;-
Cscycloalkyl In some embodiments, R'? is C,-Cgalkyl.
{0062] In some embodiments, R'' is -CH,CH;, -CH(CH3),, -C(CH;)s;, -CH,CF;, a susbtituted or

unsubstituted phenyl, -C,-C,alkyl-(susbtituted or unsubstituted pheny!). In some embodiments, R"'
is —'CH2CH3, -CH(CH;)z, -C(CH;);, or -CHZCF3.
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H OCFlI 3 3-Benzyl -ureido O tert-Butyl 509 14 H H OCH3
Cycl opr opanecar bonyl -am no 0 CH2CF3 470 15 H H OCH3
wo sabo3iey| am no 0 CH2CF3 472 16 H H OCH3 3, 3- BX'T/US2009/049621
nmet hyl - butyrylam no 0 CH2CF3 500 17 H H OCH3
4- Chl or o- benzoyl am no 0

[0063] In some embodiments, R'? is <CH(CHs)s, -C(CH;);, -CH,CH(CHs),, -CH,C(CH;);,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, a substituted or unsubstituted phenyl, or a
substituted or unsubstituted benzyl. In some embodiments, R7is —CH(CH3;);, -C(CHs)s, -
CH,CH(CHy,),, -CH,C(CHa,)s, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or a substituted or
unsubstituted phenyl. In some embodiments, R%is -C(CHa;);, or a substituted or unsubstituted
phenyl. In some embodiments, R'? is -C(CHa);. In some embodiments, R'? is a substituted or
unsubstituted phenyl. In some embodiments, R'? is a substituted phenyl, where the phenyl is
substituted inthe 4-position. In some embodiments, R'? is a substituted or unsubstituted phenyl,
where the substituted phenyl is susbtituted with 1 or 2 groups selected from halogen, -OH, -CN, -
CHj, -CH,CH;, -CF;, -OCH;3;, -OCH,CH;, and -OCF;.

[0064] In some embodiments, R® is -NR”C(=O)R12 and x is 0. In some embodiments, the
compound of Formula (I) or Formula (II) has the structure of Formula (I1I):

R13
R‘z\n/r!: RY
0 D\i
O OH
R''—s

Formula (111).
[0065] In some embodiments, R'' is <CH,CHa, -CH(CHj),, -C(CHs)s, or -CH,CF;; R is ~
CH(CHa)3, -C(CH3)3, -CH,CH(CHj),, -CHyC(CH,)y, or a substituted or unsubstituted phenyl; R' is
H. :
[0066) In some embodiments, R* is F, Cl, -OCHj, -CF;, or -OCF;; R*! is -C(CH,)s; R'? is -C(CH3)3;
R®isH.
(0067] In some embodiments, R? and R® in Table 1 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 1. In one aspect, R'" is as defined in Table 1.
[0069] Any combination of the groups described above for the various variables is contemplated
herein. Throughout the specification, groups and substituents thereof are chosen by one skilled in the
field to provide stable moieties and compounds.
{0070) In one aspect, compounds of Formula (I) include, but are not limited to, those described in
Table 1:
Table 1:

-10-



Phenyl 533 EMfl] 18 H H OCH3 4- Chl or o- benzoyl am no

0

Benzyl 546 [MH 554 19 H H OCH3 4-Chl oro-benzoyl anm no
w@ 2008yl - [ 1, 3, 4] thi adi azol-2-y1 20 H H OQPGI/US2009/049621

4- Chl or o- benzoyl ami no O Isopropyl 522 [M+rNa] 21 HH
OCH3 4- Chl or o- benzoyl am no

R3
R& R4 R?
(0] OH
R1-§(=0),

Cmpd #|R°*| R° [ R® R® X R" M+H
1 H| H| OCH, 4-Chloro-benzoylamino 0 CH,CF, 540
2 Hi H [ OCH, 2,2-Dimethyl-propionylamino 0 CH,CF,4 486
3 H| H | OCH, 3-Benzyl-ureido 0 CH,CF, 535
4 H| H | OCH, 4-Chloro-benzoylamino 0 4-Chlorophenyl 569
S H| H | OCH, 2,2-Dimethyl-propionylamino 0 4-Chlorophenyl 515
6. H| H | OCH, 3-Benzyl-ureido 0 4-Chlorophenyl 564
7 H{ H | OCH,3 2,2-Dimetnyl-propionylamino 0 tert-Butyl 460
8 Hj H | OCH,3 4-Chloro-benzoylamino 0 tert-Butyl 515
9 H{ H | OCH,4 2,2-Dimethyl-propionylamino 0 Isopropyl 446
10 H| H | OCH, 2,2-Dimethyl-propionylamino 2 Isopropyl 478
11 [Hj H | OCH; 2,2-Dimethyl-propionylamino | 1 Isopropyl 462
12 H{ H | OCH; 2,2-Dimethyl-propionylamino 2 CH,CF, 518
13 H|{ H | OCH, 3-Benzyl-ureido 0 tert-Butyl 509
14 H{ H [ OCH, Cyclopropanecarbonyl-amino 0 CH,CF, 470
15 H| H | OCH, Isobutyrylamino 0 CH,CF, 472
16 H| H | OCH, 3,3-Dimethyl-butyrylamino 0 CH,CF; 500

. 533
17 H| H | OCH 4-Chloro-benzoylamino 0 Phenyl

3 Y y [M-H]

18 |H|H | ocH, 4-Chloro-benzoylamino | 0 Benzyl v

. S-methyl-
19 H| H | OCH;, 4-Chloro-benzoylamino 0 [1,3,4]thiadiazol-2-yl 554

. 522
20 H{ H | OCH; 4-Chloro-benzoylamino 0 Isopropyl [M-+Na]
21 H| H | OCH, 4-Chloro-benzoylamino 1 Isopropyl 516
22 H| H [ OCH, 4-Chloro-benzoylamino 2 Isopropyl 532
23 |H|H| och, 4-Chloro-benzoylamino 1 Phenyl [r\sﬁlj
24 |H|H | ocH 4-Chloro-benzoylamino | 2 Phenyl H]
25 H| H | OCH;, C(=0)NHCH,CH, 0 Isopropyl 418
26 H{ H [ OCH, 4-Chloro-benzylcarbamoyl 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 Hi Cl H 2,2-Dimethyl-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
32 H | CF, H 2,2-Dimethyl-propionylamino 0 CH,CF, 524
33 H | CF, H 2,2-Dimethyl-propionylamino 2 CH,CF, 556
34 |H| H| ocH, (2’2'D’me‘hy';‘r’;;’?"y')'meﬂ‘y" 0 CH,CF, 500
35 H| H | OCH, Cyclopropanecarbonyl-amino 0 teri-Butyl 444

211 -



I Isopropyl 516 22 H H OCH3 4- Chl or o- benzoyl am no 2
| sopropyl 532 23 H H OCH3 4- Chl or o- benzoylam no 1

w@banph31zs8 [MH 24 H H OCH3 4- Chl or o- benzoy!| Bai/ns2089/049621
Phenyl 564 [MH 25 HH OCH3 =0) NHCH2CH3 0 | sopr opyl

Cmpd #|R’| R’ R’ R’ X R M+H
36 H| H | OCH, Isobutyrylamino 0 tert-Butyl 446
37 H| H | OCH, 3,3-Dimethyl-butyrylamino 0 tert-Buty| 474
38 H|{ H | OCH, 2-Oxo-oxazolidin-3-yl 0 CH,CF, 472
39 H| H | OCH; tert-Butylcarbamoyl 0 tert-Butyl 460
40 H| H | OCH, 2-Oxo-2-phenyl-ethylcarbamoyl | 0 tert-Butyl 522
4 |u|u|och |4 F‘“°$§§‘$§2$§f‘me‘hy‘ 0 tert-Butyl 554
42 H| H | OCH, Piperidine-1-carbonyl 0 tert-Butyl 472
43 H| H | OCH; | 6-Methoxy-pyridin-3-ylcarbamoyl | O tert-Butyl 511
44 H| H | OCH,3 2,2,2-Trifluoro-ethylcarbamoyl 0 tert-Butyl 508
45 H| H | OCH; Isopropyl-methyl-carbamoyl 0 tert-Butyl 460
46 H| H | OCH; 2,2-Dimethyl-propylcarbamoyl | O tert-Butyl 474
47 H| Cl H 2,2-Dimethyl-propionylamino 0 tert-Butyl 464
48 H{ Cl H 2,2-Dimethyl-propionylamino 2 tert-Butyl 496
49 H| H | OCHF, 2,2-Dimethyl-propionylamino 0 CH,CF; 522
50 Hi H | OCHF, 2,2-Dimethyl-propionylamino 2 CH,CF, 554
51 H{ H CH; 2,2-Dimethyl-propionylamino 0 CH,CF, 470
52 Hi{ H Cl 2,2-Dimethyl-propionylamino 0 Isopropyl 450
53 H| H Cl 2,2-Dimethyl-propionylamino 0 CH,CF; 490
54 H [CF; H 2,2-Dimethyl-propionylamino 0 Isopropyl 484
55 H| H [CH=CH,! 2,2-Dimethyl-propionylamino 0 CH,CF, 482
56 H| H | CH,CH, 2,2-Dimethyl-propionylamino 0 CH,CF,4 484
57 H{ H | OCH, 2-Oxo0-imidazolidin-1-yl 0 CH,CF, 471
58 |H| H | OCH; 4-Benzoylamino 0 tert-Butyl 430
59 H| H Cl 2,2-Dimethyl-propionylamino 0 tert-Butyl 464
60 H|' H Cl . 4-Chloro-benzoylamino 0 tert-Butyl 518
61 H{ H Cl Isobutyrylamino 0 tert-Butyl 450
62 H| H | OCH, 3-Fluoro-benzoylamino 0 tert-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 H|{ H | OCH, 2,4-Dichloro-benzoylamino 0 tert-Butyl 549
66 H| H | OCH; 3,5-Dichloro-benzoylamino 0 tert-Butyl 549
67 H{ H | OCH, 3,5-Difluoro-benzoylamino 0 tert-Butyl 516
68 H| H | OCH; 3-Trifluoromethyl-benzoylamino | 0 CH,CF, 574
69 H{ H | OCH, 4-Trifluoromethyl-benzoylamino | 0 CH,CF, 574
70 H| H | OCH, (Pyridine-3-carbonyl)-amino 0 CH,CF,4 507
71 H| H | OCH; (Pyridine-4-carbonyl)-amino 0 CH,CF, 507
7 u| u| ocu, S-Dimethylamino-naphthalene-1 “lo tert-Butyl 609

sulfonylamino

73 H| H | OCH; 2,2-Dimethyl-propionylamino 1 tert-Butyl
74 H| H | OCH, 2,2-Dimethyl-propionylamino 2 tert-Butyl
75 H{ H OH 2,2-Dimethyl-propionylamino 0 tert-Butyl
76 H{ H OH 2,2-Dimethyl-propionylamino 1 tert-Butyl

Further Forms of Compounds

[0071] In certain embodiments, compounds of Formula (T) are prepared as pharmaceutically
acceptable salts by reacting the free base form of the compound with a pharmaceutically acceptable
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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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-toluenesulfonic acid, tartaric acid, trifluoroacetic acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, arylsulfonic acid, methanesulfonic
acid, ethanesulfonic 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, lauryl sulfuric acid, gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid, and muconic acid.

[0072] Pharmaceutically acceptable salts are also obtained by reacting a compound of Formula (I)
with a base to form a salt such as an ammonium salt, an alkali metal salt, such as a sodium or 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-methyl-D-glucamine, tris(hydroxymethyl)methylamine, and
salts with amino acids such as arginine, lysine, and the like.

{0073] In other embodiments, compounds of Formula (I) are prepared as a pharmaceutically
acceptable salts by reacting the free acid form of the compound with a pharmaceutically acceptable
inorganic or organic base, including, but not limited to organic bases such as ethanolamine,
diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the like, or with an
inorganic base such as aluminum hydroxide, calcium hydroxide, potassium hydroxide, sodium
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.
Hydrates are formed when the solvent is water, and alcoholates are formed when the solvent is
alcohol. Solvates of compounds of Formula (I) are conveniently prepared or formed during the
processes described herein. By way of example only, hydrates of compounds of Formula (l) 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,
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.

[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 configuration. The
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H 2, 2- D nmet hyl - propi onyl am no O | sopropyl 451 31 H Cl

H 2, 2-Di met hyl - propi onyl atnino 2 |sopropyl 482 32 H
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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 (1), as well as active metabolites of these compounds having the
same type of activity. In some situations, compounds exist as tautomers.

(0078] 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.

[0079] In some embodiments, compounds described herein are isotopically-labeled, which are
identical to those recited in the various formulae and structures 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 described 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 “included,” is not limiting.

{0081) “Alkoxy"” refers to (alkyl)O-, where alkyl is as defined herein,

(0082] “Alkyl” refers to an aliphatic hydrocarbon group. The alkyl,may be saturated or unsaturated.
In one aspect, alkyl groups are selected from methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, t-butyl, pentyl, and neo-pentyl. )

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

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

[0085) “Fluoroalkyl” refers to an alky! in which one or more hydrogen atoms are replaced by a
fluorine atom. In one aspect, a ﬂuoroalkyl is selected from ~CF,;, -CHF,, -CH,F, -CH,CF; and -
CF.CF;.

[0086) “F luoroalkoxy" refers to (fluoroalkyl)O-, where fluoroalkyl is as defined herein.
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[0087) ‘“‘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, heteroalkyl refers to an alkyl group in which one of the skeletal atoms of the
alkyl is oxygen, nitrogen, or sulfur. In another aspect, heteroalkyl refers to an alkyl group in which
one of the skeletal atoms of the alkyl is oxygen.

[0088] A “heterocycloalkyl” refers to a cycloalkyl grouf) 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, tetrahydrothienyl,
tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl, morpholinyl, thiomorpholinyl, and
piperazinyl.

[0089] ““5-Membered heteroaryl” include imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, oxadiazolyl, thiadiazolyl, and furazanyl. In one
aspect, a heteroaryl contains 0-3 N atoms.

{0090) “6-Membered heteroaryl” includes pyridinyl, pyridazinyl, pyrimidinyl, pyraziny!l and
triazinyl.

[0091] 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, C,-C,fluoroalkyl, C,;-Csalkoxy, C,-C,fluoroalkoxy, -NH,, -NH(C,-
Csalkyl), -N (C;-Calkyl),, and C;-Csheteroalkyl. 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,CHs, and -OCF;.

[0092] A “metabolite” of a compound disclosed herein is a derivative of that compound that is
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.

[0093] “PGD,-dependent” refers to conditions or disorders that would not occur, or would not
occur to the same extent, in the absence of PGDa. “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,.

[0094] “Effective amount” or “therapeutically effective amount,” as used herein, refer to a
sufficient amount of an agent or a compound being administered which will relieve to some extent
one or more of the symptoms of the disease or condition being treated. An appropriate effective
amount in any individual case may be determined using techniques, such as a dose escalation study.
[0095] The terms “treat,” “treating” or “treatment,” as used herein, include alleviating, abating or
ameliorating a disease or condition symptoms, preventing additional symptoms, ameliorating or

preventing the underlying metabolic causes of symptoms, inhibiting the disease or condition, e.g.,
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arresting the development of the disease or condition, relieving the disease or condition, causing
regression of the disease or condition, relieving a condition caused by the disease or condition, or
stopping the symptoms of the disease or condition either prophylactically and/or therapeutically.
[0096] The term “subject” or “patient” encompasses mammals and non-mammals. In one aspect,
the “subject” or “patient” is a mammal. In one embodiment, the mammal is a human.
Pharmaceutical Composition/Formulation

{0097] Suitable routes of administration include, but are not limited to, oral, intravenous, rectal,
acerosol, parenteral, ophthalmic, pulmonary, transmucosal, transdermal, vaginal, otic, nasal,
intramuscular injection, subcutaneous injection, and topical administration. In addition, by way of
example only, parenteral delivery includes intramuscular, subcutaneous, intravenous, 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 systemic manner. In other embodiments, the compound as described herein is provided in the
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.

[0099] In some embodiments, the compounds described herein are formulated into pharmaceutical
compositions. In specific embodiments, pharmaceutical compositions are formulated in a
conventional manner using one or more physiologically accepiable carriers comprising excipients
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 pharmaceutical compositions described herein: Remington: The Science and Practice
of Pharmacy, Nineteenth Ed (Easton, Pa.: Mack Publishing Company, 1995); Hoover, John E.,
Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania 1975; Liberman,
H.A. and Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y.,
1980; and Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed. (Lippincott
Williams & Wilkins1999). '

[60100] A pharmaceutical composition refers to a mixture of a compound of Formula (I) with other
chemical components, such as carriers, stabilizers, diluents, dispersing agents, suspending agents,
thickening agents, and/or excipients. In certain embodiments, the pharmaceutical composition
facilitates administration of the compound to a mammal.

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

The compounds described herein are formulated in oral dosage forms that include, by way of
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example only, tablets, powders, pills, dragees, capsules, liquids, gels, syrups, elixirs, slurries,
suspensions and the like.

[00102] In one embodiment, compounds of Formula () are formulated in an aqueous solution. In
specific embodiments, the aqueous solution is selected from, by way of example only, a
physiologically compatible buffer, such as Hank’s solution, Ringer’s solution, or physiological
saline buffer.

[00103} In other embodiments, compounds of Formula (I) are formulated for transmucosal
administration. In specific embodiments, transmucosal formulations include penetrants that are
appropriate to the barrier to be permeated.

100104] In still other embodiments wherein the compounds described herein are formulated for other
parenteral injections, appropriate formulations include aqueous or nonaqueous solutions.

[00105) 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
auxiliaries, if desired, to obtain tablets or pills. Suitable exéipients are, in particular, fillers such as
sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as: for example,
maize starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methylcellulose,
microcrystalline cellulose, hydroxypropylmethylcellulose, sodium carboxymethylceliulose; or others
such as: polyvinylpyrrolidone (PVP or povidone) or calcium phosphate. In specific embodiments,
disintegrating agents are optionally added. Disintegrating agents include, by way of example only,
cross-linked croscarmellose sodium, polyvinylpyrrolidone, agar, or alginic acid or a salt thereof such
as sodium alginate.

[00106] Oral dosage forms also 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 specific embodiments,
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 lubricants such as talc or
magnesium stearate and, optionally, stabilizers. In other embodiments, soft capsules contain one or
more active compound that is dissolved or suspended in a suitable liquid. Suitable liquids include,
by way of example only, one or more fatty oil, liquid paraffin, or liquid polyethylene glycol. In
addition, stabilizers are optionally added.

[60107] In still other embodiments, the compounds of Formula (I) 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 (I) are formulated for administration by
inhalation. Various forms suitable for administration by inhalation include, but are not limited to,

aerosols, mists or powders.
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{00109] The active ingredient in the pharmaceutical compositions is in free-acid or free-base form,
or in a pharmaceutically acceptable salt form. In addition, the methods and pharmaceutical
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
tautomers of the compounds described herein are included within the scope of the compounds
presented herein. Additionally, the compounds described herein encompass unsolvated as well as
solvated forms with pharmacecutically acceptable solvents such as water, ethanol, and the like. The
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
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 éompositions containing the compound(s) described herein are
administered for prophylactic and/or therapeutic treatments. In certain therapeutic applications, the
compositions are administered to a patient already suffering from a disease or condition, in an
amount sufficient to cure or at least partially arrest the symptoms of the disease or condition.
Amounts effective for this use depend on the severity and course of the disease or condition,
previous therapy, the patient's health status, weight, and response to the drugs, and the judgment of
the treating physician. Therapeutically effective amounts are optionally determined by methods
including, but not limited to, a dose escalation clinical trial.

[00111] 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. |

(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
employed for adult human treatment are typically in the range of 0.02-5000 mg per day, 0.5-1500
mg per day, or 1-500 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 Formula (I) are from
about 0.01 to about 10 mg/kg per body weight. In certain embodiments, suitable unit dosage forms

for oral administration comprise from about 1 to 500 mg active ingredient. In other embodiments,

-18 -



10

15

20

25

30

35

CH3 2, 2-Di net hyl - propi onyl anino 0 CH2CF3 470 52 HH C
2,2-Di et hyl - propi onylam no 0 |sopropyl 450 53 HH C

WQ@2000031ed hyl - propi onyl ami no 0 CH2CF3 490 54 HCHBS109/049621

2, 2-Di net hyl - propi onyl ami no O | sopropyl 484 55 H H
CH=CH2 2, 2- Di et hyl - propi onyl atnino 0 CH2CF3

the daily dosage or the amount of active in the dosage form are lower or higher than the ranges
indicated herein.
{00114] 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 therapeutic
agents (one of which is one of the compounds described herein) are administéred in any order or
even simultaneously. If administration is simultaneous, the multiple therapeutic agents are, by way
of example only, provided in a single, unified form, or in multiple forms (e.g., as a single pill or as
two separate pills).
{00115} In some embodiments, compounds of Formula (I) 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 a dose reduction of the daily amount of compound of Formula (I) that
is administered. In some embodiments, the compound of Formula (I) 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
[00116] These examples are provided for illustrative purposes only and not to limit the scope of the
claims provided herein.
Example 1: General Oxidation Procedure for the Preparation of Sulfone Compounds
[00117] To the sulfide compound (0.06mmol) in CH,Cl, (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 to give the sulfone compound.

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

[00118] To the sulfide compound (0.06mmol) in CH,Cl, (2mL) was added 3-chloroperbenzoic acid
(0.014g, 0.06minol), and the reaction was stirred at room temperature for 20 minutes. The mixture

was concentrated and purified by preparative HPLC to give the sulfoxide compound.

Example 3: Synthesis of {3-[4-(4-Chloro-benzovlamino)-2-(2.2.2-trifluoro-

ethylsulfanylmethyl)-phenoxy]-4-methoxv-phenyl}-acetic acid (Compound 1)
Step 1: [3-(2-Formyl-4-nitro-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 (1mL), and the mixture was stirred ovemiéht at room temperature. Once no starting
material was seen by analytical tlc, 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 ethyl ester (1 equivalent), 2-fluoro-5-nitrobenzaldehyde (1 equivalent), and
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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 aqueous HCl to pH 1, and then extracted
with EtOAc. The combined organic layers were dried over MgSQO,, filtered, and concentrated, and
the residue was purified by silica gel chromatography (EtOAc in hexane gradient) to give the title
compound.

Step 2: [3-(2-Hydroxymethyl-4-nitro-phenoxy)-4-methoxy-phenyl}-acetic acid ethyl 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 minutes. The mixture was then concentrated and partitioned between EtOAc and
H;O. The aqueous layer was separated and extracted with EtOAc, and the combined organic layers
were dried over MgSOy, filtered, and concentrated to give the title compound.

Step 3: [3-(2-Bromomethyl-4-nitro-phenoxy)-4-methoxy-phenyl]-acetic acid ethyl ester

* 100121} 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, 62.8nuﬁol), and the
reaction was stirred at room temperature overnight. After cooling to 0°C, the mixture was quenched
with saturated aqueous NaHCO; and extracted with EtOAc. The combined organic layers were dried
over MgSO0,, filtered, and concentrated to give the title compound. )

Step 4: {4-Mecthoxy-3-[4-nitro-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-phenyl}-acetic
acid ethyl ester

100122] To [3-(2-bromomethyl-4-nitro-phenoxy)-4-methoxy-phenyl]-acetic acid ethyl ester (2.0g,
4.72mmol) and 2,2,2-trifluoroethanethiol (0.46mL, 5.18mmol) in 1,4-dioxane (40mL) at 0°C was
added sodium hydride (60% in mineral oil; 0.207g, 5.18mmol), and the reaction was stirred at 0°C
for 30 minutes. The mixture was partitioned between EtOAc and H,0. The aqueous layer was
separated and acidified, and then extracted with EtOAc. The combined organic layers were dried
over MgSQ,, filtered, and concentrated, and the residue was purified by silica gel chromatography
to give the title compound.

Step S: {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-trifluoro-ethylsulfanyimethyl)-phenoxy]-
phenyl}-acetic acid ethyi ester (1.46g, 3.18mmol), ferric chloride (0.026g, 0.16mmol), 1,1-
dimethylhydrazine (1.69mL, 22.27mmol), and DARCO (0.300g) in EtOH (30mL) was stirred
overnight at 65°C. The mixture was partitioned between EtOAc¢ and H;O and extracted three times
with EtOAc. The combined organic layers were washed with H,O and brine, and then dried over
MgSO,, filtered, and concentrated. The residue was purified by silica gel chromatography (EtOAc in
hexanes gradient) to give the title compound.
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Step 6: {3-[4-(4-Chloro-benzoylamino)-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4-
methoxy-phenyl}-acetic acid ethyl ester

[00124) To {3-[4-amino-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy}-4-methoxy-phenyl} -
acetic acid ethyl ester (0.200g, 0.47mmol) and triethylamine (0.08mL, 0.56mmo}) in CH,Cl, was
added 4-chlorobenzoyl chloride (0.07mL, 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-ethylsulfanylmethyl)-phenoxy]-4-
methoxy-phenyl}-acetic acid

{00125] 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,O was added 1N aqueous
lithium hydroxide. The reaction was stirred overnight at 65°C, and then acidified and extracted with
EtOAc. The combined organic layers were dried over MgSQO,, filtered, and concentrated, and the
residue was purified by preparative HPLC to give the title compound.

[00126] 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-propionylamino)-2-(2,2,2-trifluoro-
ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester, which was hydrolyzed to
provide {3-[4-(2,2-dimethyl-propionylamino)-2-(2,2,2-trifluoro-ethyisulfanylmethyl)-phenoxy]-4-
methoxy-phenyl}-acetic acid (Compound 2);

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

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

[00130] - isobutyryl chloride 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-isobutyrylamino-2-(2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl} -acetic
acid (Compound 15);

[00131] - tert-butylacetyl chloride to provide {3-[4-(3,3-Dimethyl-butyrylamino)-2-(2,2,2-trifluoro-
ethylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester, which was hydrolyzed to
{3-(4-(3,3-Dimethyl-butyrylamino)-2+2,2,2-trifluoro-ethylsulfanylmethyl)-phenoxy]-4-methoxy-
phenyl}-acetic acid (Compound 16);
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[00132] - 3-(trifluoromethyl)benzoyl chloride to provide {4-methoxy-3-[2-(2,2,2-triﬂuoro—
ethylsulfanylmethyl)-4-(3-trifluoromethyl-benzoylamino)-phenoxy]-phenyl} -acetic acid ethyl ester,
which was hydrolyzed to {4-methoxy-3-[2-(2,2,2-trifluoro-ethylsulfanylmethyl)-4-(3-
trifluoromethyl-benzoylamino)-phenoxy]-phenyl}-acetic acid (Compound 68)

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

[00134] - nicotinoyl chloride hydrochloride to provide {4-methoxy-3-[4-[(pyridine-3-carbonyl)-
amino]-2-(2,2,2-tn'ﬂuoro-cthylsulfanylmeth‘yl)-phenoxy]-pheny_l}-acetic acid ethyl ester, which was
hydrolyzed to {4-methoxy-3-[4-{(pyridine-3-carbonyl)-amino]-2-(2,2,2-trifluoro-
ethylsulfanylmethyl)-phenoxy]-phenyl}-acetic acid (Compound 70);

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

ethylsul fanylmethyl)-phenoxy]-phenyl} -acetic acid (Compound 71).

Example 4: Synthesis of {3-{4-(4-Chlore-benzoylamino)-2-(4-chloro-phenylsulfanylmethyl)-
phenoxy|-4-methoxy-phenyl}-acetic acid (Compound 4).

(00136] Following the procedure described in Example 3, Step 4, {3-[2-(4-chloro-
phenylsulfanylmethyl)-4-nitro-phenoxy]-4-methoxy-phenyl}-acetic acid ethyl ester was obtained
from [3-(2-bromomethyl-4-nitro-phenoxy)-4-methoxy-phenyl]-acetic acid ethyl ester and 4-
chlorobenzenethiol. {3-[2-(4-Chloro-phenylsulfanylmethyl)-4-nitro-phenoxy]-4-methoxy-phenyl} -
acetic acid ethyl ester was then reduced to {3-[4-amino-2-(4-chloro-phenylsulfanylmethyl)-
phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester according to Example 3, Step 5. Treatment of
the amine with 4-chlorobenzoyl chloride according to the procedure of Example 3, Step 6 to provide
{3-[4-(4-chloro-benzoylamino)-2-(4-chloro-phenylsulfanylmethyl)-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.

{00137} Following the procedures described in Example 3, {3-[4-amino-2-(4-chloro-
phenylsulfanylmethyl)-phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester was reacted with:
[00138] - pivaloyl chloride 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-
phenyl}-acetic acid(Compound 5);

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

Example S: Synthesis of {3-[2-ter-Butvisulfanvimethyl-4-(2.2-dimethyl-propionylamino)-
phenoxy]-4-methoxy-phenvl}-acetic acid (Compound 7)

Step 1: [3-(2-ter-Butylsulfanylmethyl-4-nitro-phenoxy)-4-methoxy-phenyl|-acetic acid ethyl
ester '

[00140] 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 ethyl ester
and 2-methy!-2-propanethiol.

Step 2: (3-(4-Amino-2-tert-butylsulfanylmethyl-phenoxy)-4-methoxy-phenyl}-acetic acid ethyl
ester .

[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]-acetic acid
ethyl ester.

Step 3: {3-[2-tert-Butylsulfanylmethyl—4—(2,2-dimethyl-propionylamino)—phenoxy]-4-methoxy—
phenyl}-acetic acid ethyl ester

[00142] Prepared according to the procedure described in Example 3, Step 6, using the following
starting materials: [3-(4-amino-2-tert-butylsulfanylmethyl-phenoxy)-4-methoxy-phenyl]-acetic acid
ethyl ester and pivaloy} chloride.

Step 4: {3-[2-ten-Butylsulfany|methyl-4-(2,2-dimethyl-propionylamino)—phenoxy]-4-methoxy-
phenyl}-acetic acid '

[00143] Prepared according to the procedure described in Example 3, Step 7, using the following
starting material: {3-[2-tert-butylsulfanylmethyl-4-(2,2-dimethyl-propionylamino)-phenoxy}-4-
methoxy-phenyl} -acetic acid ethyl ester.

[00144] Following the procedures described for Example 3, [3-(4-amino-2-tert-butylsul fanylmethyl-
phenoxy)-4-methoxy-phenyl]-acetic acid ethyl ester was reacted with: .

[00145] - 4-chlorobenzoyl chloride to provide {3-[2-zert-butylsulfanylmethyl-4-(4-chloro-
benzoylamino)-phenoxy]-4-methoxy-phenyl}-acetic acid ethyl ester, which was hydrolyzed to {3-
[2-tert—butylsulfanylmethyl-4-(4—chloro-benzoylamino)-phenoxy]-4-methoxy-phenyl} -acetic acid
(Compound 8);

[00146] - benzyl isocyanate to provide {3-[4-(3-benzyl-ureido)-2-terz-butylsulfanylmethyl-
phenoxy]—4-methoxy-phenyl}-acetic' acid ethyl ester, which was hydrolyzed to {3-[4-(3-benzy}-
ureido)-2-tert-butylsulfanylmethyl-phenoxy]-4-methoxy-phenyl} -acetic acid (Compound 13);
[00147] - cyclopropanecarbonyl chloride to provide {3-[2-tert-butylsulfanylmethyl-4-

(cyclopropanecarbonyl-amino)-phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester, which was
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[00451 %—H&%&&%@ﬁ glp%r?dg polspéér}/}’cg {9 tzytg(g b&ﬂg.llf}nylrge%{yp-g—{y huo?o—
benzoylammo) phcnoxy]-4 -methoxy-phenyl}-acetic acid ethyl ester, which was hydrolyzed to {3-

[2-tert-Butylsulfanylmethyl-4-(3-fluoro-benzoylamino)-phenoxy]-4-methoxy-phenyl} -acetic acid
(Compound 62);

[00152] - 4-fluorobenzoyl chloride to provide {3-[2-fert-butylsulfanyimethyl-4-(4-fluoro-
benzoylamino)-phenoxy]-4-methoxy-phenyl}-acetic acid ethy! ester, which was hydrolyzed to {3-
[2-tert-Butylsulfanylmethyl-4-(4-fluoro-benzoylamino)-phenoxy)-4-methoxy-phenyl} -acetic acid
{(Compound 63);

[00153] - 2-fluorobenzoy!l 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-tert-Butylsulfanylmethyl-4-(2-fluoro-benzoylamino)-phenoxy]-4-methoxy-phenyl} -acetic acid
(Compound 64);

{00154] - 2,4-dichlorobenzoyi chloride to provide{3-[2-tert-butyisulfanylmethyl-4-(2,4-dichloro-
benzoylamino)-phenoxy]-4-methoxy-phenyl}-acetic acid ethyl 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-dichlorobenzoyl chloride to provide {3-[2-fert-butylsulfanylmethyl-4-(3,5-dichloro-
benzoylamino)-phenoxy]-4-methoxy-phenyl} -acetic acid ethyl ester {3-[2-ters-Butylsulfanylmethyl-
4-(3,5-dichloro-benzoylamino)-phenoxy}-4-methoxy-phenyl}-acetic acid.(Compound 66);

{00156] - 3,5-difluorobenzoyl chloride to provide {3-[2-tert-butylsulfanylmethyl-4-(3,5-difluoro-
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
acid (Compound 67);
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St«ﬁ))e%%/ g-(g {]l{l(;n?e%g' ’chloro-p%enox%—tﬁ—lrgetFo naﬁ race%swﬁclg ﬁthg ester

ers t'o an
100344 Te Iée!f‘-ehlenoiév@wmﬂlyltnwow)ﬁwethosy ehepdleasctic ko d @Byl cs&cr

(0.54)268ROF MONR K\alded bk ﬁls mmau&y@iml kymgr SdRhe EdAdn
i ncl éi at | east one ,ﬁgroaton1sel ted f

VRt hougs,al T0RMR leRETATS ThE FUXRAS Waster ﬁ}%‘l"éﬁ’F ﬁ‘&;‘}?‘e Sompgpind
Stmﬁmadlsulfalngmethyla‘t-ﬁﬂorn@h&)ﬂxﬂd—m&h&gy-planylﬁ-mtﬁc acid ethyl
est@,n‘oodi rrent s a het er ocycl oal | cyl includes at I east one

Het erocycl oal | cyl s i ncl
'006%1%[3”(81“’??B’HS}‘F“‘Y"K}VP‘P'ESTH}‘W"WT“ met*@rwﬁvakaaﬁwaﬁ 9‘Pyl ester (0.15g,
0. %mmomhymbmyhmmhn (01)61h1e10r4ah1¢d ErOlpA/dieuayd (10mL) was added sodium

L f@bo\{xq n% r‘dll o(ﬂp(y 652”%& pa%[i lhg }eﬁaloig%ggl?&%gj ;l)\élu' at oo,

I onor I nyl plp razin nber e
‘el’ﬁ’é’ta@feo § I"‘”"’kr“ﬁdl“‘tfd‘éie imedal 28 Ryt edmy PEERESHIYE HPRG fogivg thptitle
coh@uid@zol yl , furyl thlenyl |soxazolyl thlazolyl
Stﬁ%ﬁ?ég(k)éeﬂﬁyisﬁgmgi lclﬂor%ﬁeno %Xad l?cn?lll Xcehc acid

1 azo uraza ne a

100pGst @r(é@FWIS'é@mllaﬁW@hlsr Omhwm'é-me%mm} -a‘bﬂw lidreshyl eder

Ste!mf ﬁ-ﬁdd&xtlsqmﬁlnogi &Hﬂﬁlfabmwﬂ %HQJoL%-pﬁSH}l]-agl{I.c acid ethyl ester

%ent Y selected fromh
[00&7] 9 egﬂord ngjo t&}rrPcﬁgﬂ:%chqu@% m E@@M% s‘;&g)gyusmg the following
stat@ing @lﬂtfﬂilaﬂﬁoﬁE!a-blbolmyﬁhﬂ-NHﬁxO-thd@)G}]}-m%&ﬂick)y] acetic-abid ethyl ester
mdé&,&%@lkyl)z and Cl-Cdheteroallcyl. In some cases,

th e referenced substituted group is substituted mnth 1
Stepy2: B-(Griminpe2-plegylniapimethdphghogy)fametimyy-phsayHygretic agigethyl

est’one enbodi nents, a referenced substituted group is

moﬁéﬁf g;tMét%&$.gj4%1&gh%kmg§@é£ylx%r§&gﬁ9§ B)Cja_jgn %Caf%%&a 1 ester

. 4@@?—12@!3%(‘ SPED cHRTre (.68, 2. g mercaombiped:ity BIOH (20mlg fndsstirred

ov&RpM an0e. di1 S| BERehdl6di@h BicdrSondle HEE hadad, hﬁaeheqﬁlxmeuas filtered

that. is 25f orne
BN e bRy B I E e S PR R e pirpeou
SteB|3o{3dg-|(‘t§blr’5ﬂ-laeitow@1v&b#-l)m&v&nﬂmefaylaxbnmulnﬁmﬂhw-nhsnyl}-
acdtio bl Elnyeg a-the compound i s netabolized. 100931

epend efers t |t|ons or disorder
'°°%fﬁ?2(m3"19“8'5 Py g AR s e St
(0.4« 0-8mmol) 4nd tricthgloming Elrd & work cE@DRA in' (PELR (10mD). a{Cbltoberbyer S
chibie (@iﬁrﬁﬁz Al PRdialde@NSd @E reggtlérp\('éigtrrﬁedtah@% e 657 96
in the absence of PGD2but can occur 1In presence of
PGD2. 30100941 "Effective anmount" or therapeutically
ef fective anount,"” as used herein, refer to a
sufficient ampunt of an ag?pt or a conpound bei ng
adm ni stered which wll I eve to sone extent one or
nore of the synptons of the disease or condition being
treated. An appropriate effective anount in any
i ndi vi dual case may be determ ned using techni ques,
such as a dose escalation study. 100951 The terns
"treat," "treating' or treatnent " as used hereln

I ~re_ - .




10

15

25

30

35

an internediate release fornulation. In yet other
enbodi nents, the conpound described herein is

wa@cdimonoaeer ed topically. [0099] In sonme enbodi PETUS2009/049621
t he conpounds described herein are fornmulated into
phar maceuti cal conpositions. In specific enbodi nents,
phar maceuti cal conpositions are fornulated in a
20conventi onal manner using one or nore
physi ol ogi cal |y acceptabl e carriers conprising

mipytesi The enrttge aarctompantiated & give shewtie @mpbund, whidhataguspd dieaBdh the

,wggwgnﬁmactive conmpounds into preparations which can be

armaceutically. Proper formulation is dependent

h
S“t?po#f’ -piC P'at&'&nffﬁvlammpgwlavlraaﬂmewgéﬁnoxﬂn&methoxy-pheny'}

uphaﬂuaceutlcally accept abl e technlques carriers, and

[0091? ?-Iclg% ﬁ‘gzggl?ot) §ghcn91? Ife %ytlm thé' d{)kir,]rc}ilongl? metnoxy-phenyl}
3“112% ?ﬁ'%@%?fw Wmau“@ﬁ@éeddwawmmde@ 325 Hfd (SphhanddyOH

(20MiL) Ethe RAadtiBn &gk s(ifraist PG, alBthen u;P 248 phr ik Bpr&gRARRMPLC to
\é%%§wcmnov r, John E., REnlngton s Pharmaceuti cal
crences, ck Publlshlng Cb Easton Pennsylvanla

m - Béeﬁéll,u - gqu , I\/ar cel Decer New Yor k,
Y. i cal Dosage FornB and
'“"%l &S §V§’t ,‘@@P&ﬁg’wn}gﬂ‘ﬁhxlﬁu f}b‘fﬂgwefe?ew)‘\rw\*qxaﬁ%mgl-

aceihg hdid gtteyl &S8O berBP[nBOARA] webe pdvad rat®ide [ C@lbepRE N lnethy)-4-
mtfo%%)?y)hgne@lom M]eacgrc alld Q!Wﬁ iR wady x%&dlw oy [3((|4)amY}40t2

chem cal rrponents SucC as carri e
bef&rlé%ﬁﬂ‘?"é*wé Phea?’wé RptBoxy phenyld-aceticRgid sty poter ang themiaater prigh 4-
chlageemyay] chidhiictk provide) {ﬂgaatslsmiamdnryl-amdhwr@mylalniho)-
ph&l@f}&-@' gémgﬂaﬁ]eag&@acxh thyl Qggr 'ﬂ?%rellf%so gf%he eg(c]rn;;? v1de& bompound

facilita nistration of
18.ammal . 1001011 In sone enbodlnents conpounds

~ i B . 3,4!thiadiazol-2—
lsalganylr dl 15 €no -4- et id (¢ er glynv\g;e
10071 A%é@acrmb%orcﬁmwle tQaEﬂ@tb@mOpIMéHm0~q@\dek9-4 rdétla:geehrpyl]
aceﬁa&ﬁiﬂttﬁvﬁeste" drﬂlélndeﬁhyl g?h-ﬂnadﬁﬁ(ﬂm;ol Wérk pehdted to @l‘nllj P{ llnaﬁbxy 3-[2-
o BRSNS AR Lt ot o e el e e e st
whigh ag redyecd t¢ ﬁ5 [$mino2i(&-metild 83 Alsrddiazol 2 hybsulfapyleeihgl)-phenoxy]-4-
me&@:ly%br@[} -a'c&nc%ﬁb aﬁ)tl &qerfaﬁoqmn tljaéfed"%@% 4Qho%ﬁ9@l gﬂ%k% rfYide
|oIo i cal er, suc d
3 E“ ‘P'GFIP‘&?C Pé(‘?{@‘% )*25(5 %ihmlr[ﬂ 614lthlﬁf“ﬁﬂyésw&%lgle@alp-p@awh’é
methorfyfpbenyl} 2081t @3d ethyl espdr hHydratysBodiheart & the@aﬁp@uﬁdsc&fpound 19.
Esz 19}14 l‘dle)ﬂsgf I— r&m)rglb (go IQIL nLr Sm'lcgu anylmethyl-phenoxy]-

amnls rlal

‘ : gmpound 20y ant s t hat ar e appropri ate
(00t701 t:h(e lstoaxbpylmrfa:iymeml pﬂm&&h@gﬂﬂ HAAO IR L&u&&ehd elthyl ester

wa%@éd 1§ pr é}% A rru% %"@ g-[ ?)l'oced 1 %esgr%%p %lﬁ}gnzp d Fls g

herel n ar or other paren
va{ERPGBith Gghdorebsrzayl ichlprids iaprpyide] {énﬂ"e(%ﬂnhwbpyzqﬁanmhéq u e ous
isopg6Hylstilfayimethyl RHOD1 4 It o 8- [Shaﬁyﬂ} -RERQAE BB kSer. Hydrolysis of the

e“%g RCEY h%?kl?%ﬁ%%rﬁkk g ks oral use are obtained

m XI ng on cipient with one or or e

d-Ri

DAY

amdQ@ﬂ&ﬁ&U|tlng n1xture and proceSS|n§ theun1xture‘of
e l5auxiliaries, if
stef 28 oy B hepp St £ i fab e

excipients arc, in particular, fillers such as sugars,
i ncl udi ng Iactose sucrose,, mannitol, or sorbitol;
cel l ul ose preparations suc% as: for exanple, mai ze
starch, wheat starch, rice starch, potato starch
gelatin, gun1tragacanth, nmet hyl cel | ul ose,

m crocrystalline cellul ose,

hydr oxypr opyl et hyl cel | ul ose, sodi um
carboxynethylcellulose or others such as:

~ N I

Exj i3t pl :v- d.u_‘.l'::.;i Lialas



10

15

20

25

30

35

100109] The active ingredient in the pharnmaceutica
conpositions is in free-acid or free-base form or in
w@2phasireceuti cal ly acceptable salt form | n apdi/Us09/049621
t he net hods and pharmaceuti cal conpositions described
herein include the use of N-oxides, crystalline forns
(al so known as pol ynorphs), as well as active
net abol ites of these conpounds having the sane type of
activity. Al btautoners of the conpounds descri bed
[odhBY &b B-hpdixy i4nadtioglptienpdatdit arid (la ©Og, 28.&pr@ol Dih Etd‘l-E(lO@ﬂpMﬂdiﬁed
sul@.m% %gé] {) mg) A e [ e rmlctlécmaI Ettr%@ Qv } att n)%mgeo ﬂ% erer ?ncc no starting

erern enconpass un
maée@hl\mﬁ gedn Pycnatitionl; ttcﬁhqjhlawmaewtfeaqttdyo awbqﬁeami groduct.

Stepy: W-tlﬁoxﬁdlﬁlfbrﬁﬂ-;ylﬁﬁ&?)étﬁhg ?henyﬁﬂ@eeﬂc{aﬁd tnlngnesterT heIr .
oo L Y et S 0GR R g o P o oo,

fluprokengsiizhyde Gt . mmhol o o poiessivingarbonatp 2. Ggniil 3mynoletesdigbined in

1,40iGke aﬂ@ﬁi&'al“é& 33be (:vaerﬁlgﬁrﬁ@e? @U&Juﬁ Qhe crolOmBASENL S punﬁed by silica
such preservi stabili zi ng,

&gPrlers u vant s, ,
gel ghromatqgranby (O ‘I BPfg wﬁﬁxaaab'ﬁtgg ¢ the S‘ISU‘t"qu"%“‘iﬁF fgdt er s,
StepcB: tas(mcmd-z}gydreytymgnyt-istmmmmlemoxmpewuraeencbuﬂfeegsaster

t . .
loo?%gé%a{éalagc%{:du%t Tthe %g%rg?éﬁéerﬁe&éﬁb%le %Vx%% l%ﬂ] %followmg
stagtin paEmal (e nnecforayimhgney)-dwstherbenyH éF“é‘F P%%vl ester.
Ste’i:d!mmﬁﬁ@ﬂbf@fonﬁfh@pﬁmhﬁﬂ-LﬁletﬂMlphényilhteé’ﬁiﬁeiﬂ feih$l ester

[00&‘@7@ 9%‘Ea?gﬁa§cordm t(g: t%e érgc urg @e@{n%gdelg Exa?npf%ge §telp%t \fsglgiﬁ'ie folfé\%mg

stagling ﬁ’etﬁtl%dH“rltﬁ?ﬁuaZ bw%a@ehmhee@mmtnptbw phwyaﬂccaﬁmﬂthyl
eststf ficient to cure or at |east partlally arrest the

el t he dis n Anmount .
sty B oo s b RS e A an R BB sfiecd e
estelourse of the disease or condition, previous therapy,

{00136 [ﬁ(aIBr&Ebtz-ﬁoxh&ﬂétﬁyhpl%@("yﬂ&mem&'ygmn{l] = 1pTe Jcﬁsseﬂtgﬂe%&‘r ®Qg,

t.he t he nt of reatin si cl.an.
o Spfe R BE0ml D e v L B TAg AP Sodtm
hydrete &10Ph immthedaloiln@04z0 GMRAD] Wi laddeld, Ayl thdredctionObas ktirred titgcbnt 0,

ter@pegmorel% Qrﬁlluﬂ':ts I1RE m%étdrgl\'vgs%lorkte& tx;f”}l) g]VJ’tQQ tltilejcglmixﬂnd

Epro. act|c aopllcatlons conpo |t|ons co rISiE t he
N 3 D A4 180 : Ly or] R8Oy A a
P Mﬂenhet&xgg ﬁxl}blc&lcfaéldﬂ nipoey’ ZM ifd !M#ﬂl(ﬂliorﬁfbel&oxlammot

2-(%?0@“1&%:%%% ﬂne S%’enoql -‘Qm gx P C Dadtlatltclagi Com oul%

(004 79h e Colf-(Hretgre-henzouddminm)-2-isaprapyl igany imidy] vke[oed*fmho’me
phéniyD) Wedtic 6did (@.19, U eahua@ﬁﬁtfttmmo:ﬁlgwaewmwauot@erwﬁac add\(77%;
0. o%m {31 gsmrfxo?)r an%%he Tea) t?ogtq'&!asn Qired 8r lOf rraﬁg&teosra Omgt)m ?cmperatare gddmonal 3-

di'sease or con
chls@vebqntoyc acid Iﬁb?% 9 82igi @ 11 mime!) yas adgsi tgyineryasethe prh@cngmtﬂte silfone
prod8@ Gin@thed th&ak R Mas cdibdnrfia knd S 1Yo erpHet£5ivE hatle
ufxmem%sﬁﬂm£8>the gartlcular ci rcunst ances surroundi ng
SHRE &ase 8Pdﬁd . g t he speC|f|c agent bei ng
e B peheasulfi " Y14 lg) AL, a

[0(@805 T4 5{9@ (ﬁgxlcpe-berdaqunm) théi@l@llfa]ylrpmyl pl&yoxy]%nﬂhe(y-phenyl}

ac R0 ool $0R,APRRL) éasaﬁamtlegpemm%‘caw 9. 885,
in divided doses m ni stered at appropr!
intervals, for exanple as two, three, four or nor e
sub- doses per day. 1001131 I n one enbodi nent, the
dai | y dosages appropriate for the conpound of For mul a
(1) are from 35about 0.01 ?® about 10 ny/ kg per body
wei ght. In certain enbodi nents, suitable unit dosage
forms for oral adm nistration conprise fromabout 1 to
500 ng active ingredient. In other embodinents, the
daily dosage or the ampbunt of active in the dosage
forntare | ower or hlgher than the ranges |nd|cated

A PPN A A AA a1 . o, o
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35gi ve (3-hydroxy-4-mnmet hoxy-phenyl)-acetic acid ethyl
ester. A solution of (3-hydroxy-4-nethoxy-
w@banydlizaceti c aci d ethyl ester (1 equival entPCT/US2009/049621
2-fluoro-5-nitrobenzal dehyde (1 equivalent), and
pot assi um car bonate (2 equivalents) in 1,4-di oxane was
heat ed overnight at 70C. The m xture was partitioned
bet ween Et 0OAc and H20 and acidified with I N aqueous
HCl1 to pH 1, and then extracted with Et0Ac. The
0.16mmbl), medtheneastion was btined pigocetempagatire fr bhar. TMyBEdire was
coxtcerlutmea fﬂd pmmal bfﬁ&;;ﬁnwmec{o glame &tre%u:roﬁﬁe du%u%@@compounds
th

I ca el chr omat ogr aph Et AC N hexane
'Jl 4-E J _=- h

ALDAK Ll '-'.'

hpelnd 28) O- phenoxy) 4. met hoxy phenyl)

¢ r 1 1)} €0 [41) ic 80]
e ?M&ﬂ T e

estgfici d ethyl ester (1 equivalent) in mat hanol was added
|oo$:n ﬂTMW(@ﬂ’oﬁthdﬁdnﬁﬁe@ﬂ pﬁcrﬁﬁbt)i‘?\#ﬁﬂt}ﬁﬂ)t fhenyljeddelictabi@ ethy? @kdr akyD-
proH.lane?uo 1|nrl m-%gox?ntﬁ éﬂ%g agdg]%dg sg adtng @O‘% N mi 1&?:11 rgh)gzl\’lntd eBeea-l;\ll;]o\gx Jras
stirped Goxd halndt regm m@emtmhéfaqwbus the&ylé‘r maerial was i fied bsili del

chi@Mbtb Aph P - zo»/otﬂfoﬂ.%gm@ﬂd w@e @mbthdd or ganl C Iayers

Ste\gi%glg( thgﬂgf%?goglgw%bﬁmthogt mgy) Z? lr;(gpr%)y sul nny methey benzonc
acig Je(l@l dteoonet hy1- 4- ni t r o- phenoxy) - 4- met hoxy- phenyl | -
(00§43} C‘(4-®Fan> ﬁi‘éd})ﬂpﬁl@\ﬁ&%ﬁmém Erl?e?zéxy@m@th&%lp%n%ﬁ Reefif acid ethyl

dr oxynet ni tro-phéno QX enyl
esbr .t T ] A ey Temin (LT e Sl TP b B s
(10adyled dpdasssdploorousimitesivithdi [de- (5. 92, 62. 8nuno|) and

=B3RS0 BB el ol 6 PSR! MR, o e
Ca’a?]’é?ﬂ?h’é‘éf Wi bubblsd thrpugtt tédsquare%u’é’ s saetion wes st edagder a
balWoh 6F clrb&Aionoxilieat sxso‘evdaﬁ@t Q@AHBH cOnckitiRd Snd\peifeed B §ild gel

chrgg(lgi;ge g’%’“ﬁ*g hé g%o%gnd concentrated to give the

Step3: W%W%bmmﬁlﬂkéﬂztb@w—@ezﬂwﬁ fspryemyisutiartylphethyf-benagic
acidet hyl ) - phenoxyl - phenyl}-acetic acid ethyl ester

1T , —
oo SRR emet RSy sep B i
methy] ester8.5gl léﬁrhxybl) @gts@iiun( @eth)gthiohtemmg[ﬂ %umiﬁdvere combined in DMF
(zo%ﬂ?m% sturrédf mf fasst iwdm@aaglaC|& O wBR b theRru8 REBR had dﬂnﬁed by
§ m 2 g was added sodi um hydri (60%
p"ipﬂml’ﬁcﬁg{‘ yie fthe LEe "2’6’?&““ 5.18nunol ), and the reaction
St%slSS(tHEruyedrbamoﬂ{z-nfooropasulmnylukesl-phtmy)m-mtume-nml]-acenc
ac‘g@{hw dsdePpned between Et OAc and H20. The aqueous |ayer
separated and acidified, and then extracted with
100&4!)3%4 STehoxyeareRy ety P Bisthety-Rheppe 3-ispetony sy any nedighRrazoic
u/gmg,,o 17 inknbip in€TH,CIa (10mE ihe OMFr (B i@ ), wadiided dxelyl BB HEH(O.0MELS

0. SMOI) dnf ﬁte peXctx%b lv!is%%'rgleagrogln Qe%t%rféeg Xun‘ilgs %ﬁgre rtn hrﬁrating to

drynes, fﬁwlpmnﬁ GMzm THFD. %ﬂ#«‘i’ Fpd) was addeds ifdlgr edmHae!e HYmi-) 98
dii@p¥Yethylaniifel(( y); zp.b &myéa)non a@edtitred A ok t@ipayturedoit 18 iminutes.

Th?TIX&"et%as W°§(§J4%’ etgetiﬂe(cﬁmﬁouﬁd trifluoro-ethylsul fanyl m

StttPtShW%#esbynwyl%mmylsylfmawthyhmemy)dfl wethody-phenyliracetic

acial.46g, 3.18mmol), ferric chloride (0.026g, 0.l16mol),
1,1- dinethyl hydrazine (1.69nL, 22.27mmol), and DARCO
(0.300g) in EtOH (30nL) was stirred overnight at 65C.
The m xture was partitioned between Et 0Ac and 1-120
and extracted three tinmes wth EtOAc. The conbi ned
organi c |l ayers were washed with H20 and brine, and
then dried over MgSO4, filtered, and concentrated. The
residue was purified by silica gel chronmatography
(Et OAc in 35hexanes gradient) to give the title
conpound Step 6:

_____
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et X ‘sﬂ'l- nylmethyl enoxyl- henvl}racetic aci (Cam und 28

hydrol yzed to
{314- (Cycl opr opanecar bonyl -am no)-2-(2,2,2-trifluoro-e

wo bylbsedit@nyl net hyl ) - phenoxy) - 4- net hoxy- phenyRQF/EEB09/649621

acid (Conmpound 14); 1001301 - isobutyryl chloride to
provi de
(344-isobutyrylam no-2-(2,2,2-trifluoroethyl sul fanyl ne
t hyl ) - phenoxy] - 4- net hoxy- phenyl ) -acetic acid ethyl
ester, which was hydrolyzed to

[00355{ Betarddcrording ta/thewrpiedue dsqriBedin Bxamplefl 1 (ftrpd; wing the lfaliowing

stam\‘xk ARk, l(? 4%‘@%91)6%}1 flo. E%rMMfanﬁﬁaﬂ}l}phcnw-h 'nﬁ:th@ﬁj enyl]-

ngfoun 001 11 - tért-butylacetyl” chloride to

ac CSICX‘

Exdsipld 49: (sggtﬁesmoﬂgm-y:t-ehuio_ﬁem&aimmﬁlgz-(sgnrag@tﬁdzfd@gg-o et

AR MR a8 o hoxy phenyl | -acetic
yzed to

[00g85] liqlb(’@ggmlﬂ%%)}iﬁcw {PrExramte W@%@‘* (2f4x4ghlord-f | uor o- e
beﬂzb\lydr%ﬂoﬁll&m-)’sbﬁfﬁﬂyhﬁfa)mylBﬁﬁﬂ%bﬁbxﬂ#fi‘i&t}hQXMrenyl}-acetlc acid ethyl ester
wag meg ¥r1|21 4?§:-et¥1?xl){cagq8re1¥]m£tlgq oxy 1%];!6120{8 3[15%3 pglsulfanylmethyl

or-l
berfzdic med mwmmmmmﬂymwm tho esten wcydﬂnz terilye prasdyye descrbed
in Exdmbleil {, Istegagm&ytheéaﬁnzoyl \%n no) - pheﬂoxyl phenyl }

E Taqethc aC|q dralyzed to

: : anyl met hyl ) -4
iso lsulfan lmeth 1-phenoxy}-4-methoxy-) hen 1)-acetic acid (Compound 27

[0051{7! HIH%Q E%E%Xéduﬁ %&éz%a% ﬁarExL’&Qg)le BN§EBPX Y- 14D R0 ¥ikdro Baih-C

(Co
e e PRy GO O ety phsmy stceid sl et
wad dbudifet! fron ¥ 3 diRoxfy@rtidnyAméthyl-2 Intetioky~phenoxy)-3-isopropylsulfanylmethyl-

be:% 1@#1&&” f4%¥1Jo£ﬁ%Mﬁ§la m% l-gyztliro'g{: fgl‘ zHeo{]&{%J?A‘ L%tgﬁl%%x %20

acet
deqqylmi #1 l%;(zl@ﬂe E) b Step 4 provided the acid.

xﬁlﬁpl Bei: fSQﬁ't!es;?ﬂ»EB((ﬂlla'o-g-lHZ,f &Hﬁlhﬂ=@5ﬁﬂx&hﬂilfﬁ-l_2¥i,g!ﬂﬂl!ﬂoim4

*phenyl}-acetic
Stepdli ¥ BéCylopotbym@P)chlot@bendept - ni cotinoyl chloride
(001361179 C-BloRb 13QBlokoD - fRIcRWEMEe (25g, 112mmol) and benzyl alcohol (25mL,

25 RSS2 ) S R S e ST SOHYP PSR
10.%y 26 Jmimently dnd ttee@ttion washedted ol §0°C &g il @hoursviffieatixtuva 9as acidified with

10%35&’&9&3&7& gndtthracted w1th EtOAc to give the txtle com ound.
met hoxy- 3 di ne-3-car onébean1no] 2-(2,2,2-

St"E"rzr ?11]’6‘?“6’@?’1’-‘(%’%4% ?‘&‘i‘?W‘?TE‘E‘h?‘F peid giag thhenyl} -acetic
[ooeml Tlo § SShumipoefN eberéloky-3-6/0th35 ThiorotbexeieqBiigi 100y mmely| or i de
1@[&%&19(2'5 QELtZF% @&18815 % cop 4pet(I) bB)mnde BZg 223.8mmol) in 1 4-dioxane

€ nmprzw e LR A S R
poﬂtnoxﬁh&ﬂ)}(ﬁdr 1@fiihies; tha edaclio viyHeataistb @00°C wdised\W@$ hours. Analytical
Xg&%dyh%t s%n 4\8 tenal dcmamed so the eactlo ‘SlaS stirred a|] 10 °C far 23 h%urs

car bony
50%#’&%&% IzSHaoéTt () vy P#dacw ibreet ymyheysolishy mﬁiéb@yf}lxtpqq gqqg,qx}racted ‘threc

nmeamt ¢1¢zcg@31dot61§m@6}b%ﬁ$ 1k was Emam\zlql r{lﬁne SMmdﬁaaugsog) ffiltered,
C or en

| fan
o SRETATS R LR ESRNE o Pt R by o 5 Selaai B g Bl
coiumypdound 4) . 1001361 Fol | ow ng the procedure -
Stas BB dafbs) fs@saﬂ;ﬂeeylﬁaceﬁ&ra wethyl &tdr2- (4- chl or o-
Ophenyl su fanylnethy ) -4-ni tro-phenoxy] - 4- met hoxy- phe
nyl }-acetic acid ethyl ester was obtained from
[ 3- (2- brononet hyl- 4-ni tro- phenoxy) - 4- net hoxy- phenyl ] -a
cetic acid ethyl ester and.4- chlorobenzenethiol.
{342- (4- Chl or o- phenyl sul f anyl nmet hyl ) - 4- ni t r o- phenoxy] -
4- met hoxy- phenyl) - acetic acid ethyl ester was then
reduced to
(314- am no- 2- (4- chl or o- phenyl sul f anyl net hyl ) -
phcnoxy] - 4- met hoxy- phenyl } -acetic acid ethyl ester
accordlng to Exanple 3 Step 5 Treatnent of 25the

o o o S o S N a o
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ester 1001411 Prepared according to the procedure
described in Exanple 3, Step 5, using the follow ng

W@ @pndIgo mat eri al : PCT/US2009/049621
[3-(2-tert-butyl sul fanyl met hyl-4-nitro-phenoxy)-4-neth
oxy- phenyl]-acetic acid ethyl ester. 15Step 3:
(342-tert-Butyl sul fanyl net hyl-4- (2, 2-di net hyl - pr opi ony
| am no) - phenoxyl - 4- met hoxy- phenyl)-acetic acid ethyl
ester 1001421 Prepared according to the procedure

(000l®$ Alniikrerd of meli&.&mak)es -chlorShlefyl Bmnaloifid 433 dirikthyf &tel @0, BE2mmot)

rti rigl,s 0
ot TS By b o DS 0 0P ORI W3S 0
hogrx \AfRetreplipe }ara@etemeeraw d'b@l(WQmL)e&aF e4de%/1 H'HP thy mlawwas extracted
with B oK d: Héﬁnesapﬁi @BL {otal) to give the title compound.

13- 12-tert sul f [.me | - 2, 2-di met hyl - propi on
Step, 4&??1'?%3’ *Méﬁré’gﬁ/ Pheﬂlgé%’ﬂ%?fw 'XTSWi ﬁisef} acetic acid
(00190 Td @ beRrypai-cdora-playRirastr dcid niethgl egter8% d@mreoclie SH:Gbed
(1d091Lﬁ2€ @mag acﬁled Mn%@mlﬁ@élmn t‘h Qlet %nlLo %nﬂﬂ)l)sm Lécm mixture

mat eri al
wap Warmed (QrOnEFRRFFALYR §VEAY TR ¢S gL sErqdgor 2 hgprsingg o siapting maiyal
wab geen yQhal ple@lLOME] and te, e iribonty wp;hecrlgd t) 0°Cagdjuetchedowich ROy |

R T A A E A UL RO i Ty
m%é'r?@k?'}emi 26 the e5epIpiRYeR 7 a5| seraedted prd ca@ﬁcrara@ti HW crada rgaterijfyen
pufifsd 6F Sfkca\bkitchromitORIAD b givedireine @fr@&ﬁxﬂz oyI chloride to

tert-hutylsulfa chl or o-
St% giol,dtﬁor()-%-ﬁg iormﬁléﬁxgg—o)ghzmﬁ% tpﬁyn%ggg ncn? }ngt%glceéttenl' c acid
(00892 (3 C‘é%'? hydreapiipbeny haestingrif ety bestsr €48, (135mma'@ etflugrozci d
nit@BentARARIR WG, B5)9mndd)Oakd Bdiassiuk @Bahhte (4503CHDRRLE WeR combined in

iRty ok v o, 0905 evermiet, uc e RIS A 6 PRl
LOMH and tigrthe Imistyre wiseroykell up wittektDAc andil @%b equays H4 taed the grbdec h

maVlﬁ§l waY fllr@bygadict & chromatography to %we the tntle compoun
benzylurel -tert- f anyl met hyl - pheno

S‘%&Vf pz{g‘ﬂ‘é‘ﬁ?d% Y‘BH’QHW'}V“4’5'&’&H“E“°5¥?TP&°‘(YWB @Fig methyl ester
(001 DD Td [Blchloreelr@lHopybpaine paenidohptenydldcaiciade metylpstenys. @ka
10{5%80 In%JOTPCééMi)%L E@Q&’Jo!ﬂﬁ& *Qé(ri':hyﬂnde (0.52g, 13 8mol) and the rcaﬁuon

cl opr opanécar bonyl - am no) - phenox met hoxy

wa E‘W%ﬁ‘é?‘inb’%a&“ﬂ’e@h%ﬂ migygsefter Werkup ‘%é Aﬁ?’éﬁ%@yﬁ‘éﬁf“‘ﬂ%
mafeBidiAvat Purifiedibit sylics gl élﬂdﬁydtd’mbiiwa. gl4e theyel c&ﬁﬁdﬂ@cﬂn ecar bonyl -

St%& ESS()I B?gn? )fly)l-ti- g(%y)\’s- Pnr?-ac Fcu? glatqul ester

(0 %\Tp #jgolution o [3 -chloro-5- (2 hydroxymethyl -4-nitro-phenoxy)-phenyl}-acetic acxd methyl
esth«'iz 6@6'8%51) Rk @anL)a&aé Lawad szphéms tﬁ&’eMIdy (oy7ai] Mnﬂ’(bﬂ%d

ti
the x¥2cu%x wd”iF otirreg %e(o}él F our ftgoowgr?:}% tureBg.fl ws?f‘h \fpy v&cheEség%dnfi \Mj(J)
cn@ﬁ,mptsr@bwmyﬁedm ﬂbcamhlech@xrytpgr@mmxlwlghmb\}ndac etic
s@@ B-CHBAUARr B2, L PR hASlethylshifinlimdthl iy pBE&R Ly Iphenyl}-acetic

de to provide
“c'%é'lfghy B - but yI sul f anyl met hy1- 4- (3, 3- di net hyl but yryl am
(001950 Yo [Br@norpinetiyl daittvephyropy) Srojtbio-rheren ) iacetia adidimethii witer (0.5g,

12@%@ andvffhI ﬁhﬂ%ﬂ%ﬂ&kdﬁ%ﬁﬂ fﬁm{r%ﬁgn 1,4-dioxane (6ml.) was added
tert- But¥lsulfan yl et h di'met’hyl - but'yryl am no)

sodipyp BUE RS PR infRipgd R1 %éényﬁmf&%)emdéheataﬁe?n(@&ﬁw #deogy) |
tendf@b@O:1dyEflight. Afn oiklup elith BrOAdend 1©%pHqeasiikEC], the crude material was
nrgg‘%,fanylnethyl phenoxy)
pu{lé}idwmp&%éyﬁl Sﬁmﬁg%hgé% |egheg§g%4 ester, which was
hydrol yzed to
[ 3- (4- benzoyl am no- 2- tertbutylsulfanylnethyl phenoxy) -
4- met hoxy- phenyl] -acetic acid (Conmpound 58); 1001511 -
3-fl uorobenzoyl chloride td'provide
{342-tert-butyl sul fanyl met hyl-4-(3-fl uorobenzoyl am no)
- phenoxy] - 4- met hoxy- phenyl) -acetic acid ethyl ester,
whi ch was hydrol yzed to {3-
15[ 2-tert-Butyl sul fanyl net hy1- 4 (3-fl uoro-benzoyl ai nin
o) phenoxy] 4- nethoxy phenyl) acetlc acid (Cbnpound

A NN A =N A o o o - I
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35acid (Conpound 67); 1001571 - dansyl chloride to
provi de
w@ 30iao0Hed - But yl sul f anyl net hyl - 4- ( 5- di met hyl amP@m@US2009/049621
napht hal ene- 1- sul f onyl am no) - phenoxy] - 4- net hoxy- phenyl
}-acetic acid ethyl ester (the crude material was
purified by silica gel chromatography), which was
hydrol yzed to (3-[2-tert-
but yl sul f anyl nmet hy1- 4- (5- di et hyl am no- napht hal ene-| -
Stepl9f Briy-AniiBobR:22eiNoorylethéisulbinfionthyl)-blxnexyy-5ichlamethienyl kit
wgg‘g{m pl 72). Exarrpl e 6. Synthesis of
13-14 - Di neth &ﬂoplonylan1no) 2-1sopropyl sul fany

00K P SRR 2 ARy BBy ey B o R s e
mehUepqoL0TE, @)6nintd)) 1 §Byimethylhydrazine (0.08mL, 1.09mmol), ferric chloride

(0. (£ etl’ @?2@%%’9@&?&0 é)to%gt) ?vgre gg}x?bnr%é é‘)fth F%edtsméyat ga@ Y 5(3 a
hows. pﬁgp‘@ﬂ@{w@lﬂqf@ and HHO, the, cmgmﬁma) wasgpified byisiipmetly dr i de

cm5§Q¢94nyg@nsnehug&$medOSg, 101. 13nnDI) wer e conbi ned
|rred at erature for 30
stepithi i&ﬂr%ﬁ o e pisa DA Sy
ethyBul{agylmetbpl)-plepbxyitpheamlyacetic hqd_mdthyilettﬂo phenoxy) - 4- net ho
;oowpf@mﬂilmmqi [4cma&>ud(zQtzhxhuoe&a@ﬁsulfmhﬁmyl be]eflcmom
phc-tuasl‘}:l u?cBQ/z?caiénethchsteerO %?8 Bﬁ %lz (PmBXwas tnethﬁarm;l)e

(©. qiw e 28mmiobpfollowed bppmqlx;yl @ﬂdrﬁaWBthOhyinmpMeaMyx)eaaﬂ:emMSh 0
stlrm aﬂ%?%{x}exﬁ&@ I‘o'r ths ﬁ]&QWOrk- t\‘gﬁx CH‘@I Qﬁ]ﬂr@ tﬂ&ﬁld& p.gt@nal

treat Iva oride accordj hg to Exanpl e
wagugﬁe@ytsﬁlcwbq”%togmphy to give the title compound.

Step3(:394hio2o-214d2/27Rbiiethyl i spibinPIBinay2-22) 2-@iflueropr opy| sul f an
L) - et e

e ester according to the
100K h ER Brrhlerageléd Pﬁwmwwrmwbm@@sz@&%pﬂupwwmmmé)
phﬁsxyqipheﬁ)mﬁaah@acﬁ me&yrus&aﬁ(mossgpd 08mmol) in THF:H,0:MeOH (2 1:2; 2mL)

i | | f

Waé?dﬁa oo 1Rl B B e b BB ey | O
e(r@ttrﬂammdctqmas 2641061150 5 Pitke P epdecac Ok dhidryracted witheEtOAC.

Thp&'Qﬁ%QH:BQ wd?ﬁﬁﬁé&@%répﬁatﬁ% @@pt ® glveaﬁlungcompound

dlnet
ll

X4 .I

bﬁxd&D Synt heS| s of

)Egg]zyzzz}tgmooooamsu%wgmerhm

nox aceti C
?"Wﬂfﬁ‘& Cf% aﬂ%@&fs%‘i“%@p%#’é& LAvRlg Pt #iged hehiareperbenzoic

ac@ (70%cauicg, 0deml)) dae the reactink angatifedFor ot at room temperature. After

S SR s aslman ety e oprergly o
‘“”ﬁ%%ﬁwwyﬂphenyl} -acetic acid. Exanple 9: Synthe3|s of

Ex#imipld 23 tRes@o dr L0 00k @ A pR6biond milid).2] UOr Oet hane
, nEtigéMhﬁhQQ%&l acetic acid

i 3%”@ YT ggwﬁw

' vje to the
100m0bE<é'awmé thd e@eqdwma@sqnhedm Bxappls 21, Stepi8 fgprting from [3-(2-
bro{r{%ﬂaéth)(la ﬁu&hhe%&hxtdaromwlm B melthyll &ste? m?erzt,;rb;fahm&p e

B ?R‘Xdﬁ %ﬁg‘ﬁ{)ﬁe 62 %/h [}}é%r;gspw B ROX Y ARGVl aggsti c

dineBry(RorBapiiziping)d-femaply i fahylinetiyl plrinonybplphd hranctjd acifl-nieity hestes

was SURBRY. lﬂydro%@&f‘ the e@t@r’ agcorcﬁtgqpthtl, procedure described i 1n Example 21, Step 11
or 0- 2- f or my1- phenoxy) - 4- met hoxy- pheny11- acet'i c

p“ﬁ@%ﬁh%¥ﬁ&l ester 1001621

( 3- Hydr oxy- 4- net hoxy- phenyl ) -acetic acid ethyl ester
(0. 75g, 4.8nunol), 5-ch|or§-2- fl uor obenzal dehyde
(1.0g, 4.8rrunol), and pot £5i um car bonat e (1.0g,
7.5mmol ) were conbined in 351, 4-di oxane (30nL) and
heated to 100C for 3 days. After work-up, the crude
material was purified by silica gel chromatography
(0-20% Et OAc in hexanes) to give the title conpound.
Step 2:

o ~ 1. 1. A I P Y A T T T 1
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Exanpl e 11: Synt hesis of
{3-14-(4- Chl or o- benzoyl am no) - 2- phenyl sul f anyl et hyl - p

- Whienoxnesli2el- 20met hoxy- phenyl | -acetic acid ( ConpOUms2029)49621

Step 1:

14- Met hoxy- 3- (4- ni tro- 2- phenyl sul f anyl met hyl - phenoxy) -
phenyl | -acetic acid ethyl ester 1001671 Prepared
according to the procedure described in Exanple 10,
Step 4 u5|ng t he follomnng startlng naterlals

25Step 2:
-phenoxy) - 4- net hox

l“%‘Hb mfhé%? [4c(g€tz9i"éf"bé(f -Prgionykepminp)- em‘zulfanylmethyl -phenoxy]-

phéngh Netib amymahyj ésten (00050, 029&]?\6161%&@#1:1? any) mtagdeh -3?1518:'659@6)120
estLer an

ac19 E?Q%/é 2@ hl 0 ?%&q}g e on?vas st1rr)ed wer féloqj&%)t I n e 88ﬁ

WO(kzmmLh)Et%ﬁ:Png Pﬂwtww awrterig es xamﬁeﬁchzsxh@@@@mamephyamw

{3$Jﬁﬂfolsﬂ3l[l4kl2 Q-ailiﬂéﬂmﬁirﬁndh?iﬁxﬁm@dﬂ@%pan@—ﬂdulfohﬁmlghﬂy-bﬂe&xy\ﬁﬁlenyl}

anl C ay.e
gl PR ARttt b B Pt e el

21 §[tqpp1 grovided the acid.

Exﬂxﬁé@ﬁ:%‘ﬁ&h&ﬁr«)@{gﬂﬂ%ﬁﬁm ' Q.)_qunm gl §§!b1fz§nu&o@€t hyl - ph
enoxyl - 4- met hoxy- pheny acetl c_acl e ester
Q%Mheno -5-triflioromethvi-phenyl}-acetic acid (Compound 32

ethvl

[00p@} TelbeAryil alcohBl(pihg nGrhrsal) ih AMVIP (RALN whs qdhermd(gn) hydlsiGee(6070 joy -
mmw -gagftl 1ncﬁmﬁf hrﬁil tﬁetrmytl.lre %%; ﬁf'red for 30(ngnu4¢g at rgo BJ: turd Pﬁile

tri et hyl am ne nm.) were conmbined in CH2C12(10nL
migure P @B&%ﬂm“%%lﬁrwﬁcf@meé (5dpromeshybphegylgeetjgasid (g,

4.5atdBhnd & ebadtio® wisaafddi a0 IROYEBr BHoluks I Aaflicbork-Ogive (3-benzyloxy-5-

mf{ug,rgg,gmtpy%uggg&{m gcgi the\/\Qe gg;%p%oosuopcw US2009/ 049621

oncentrated to give the

100243} T%Gcbswﬁ@h&m%p@ﬁhxmgenxlkwwew &g §r4mmol} in EtOH (30mL)
wahéﬂdﬁcﬂ;bl}ﬁﬁic%c@(l&m) asdl tBPmikture was stirred overnight at room temperature Once no

staém%mé‘ier{ 4 agge 0 F‘yﬂhené@?" tlr;]e I 8%@%'%%@? gsm f.an ?%t?%\//llox)P 5-

triffuguprpethy] = pé@lyw‘@nb@rﬂze@yl S no) 2- phenyl sul fanyl met hyl -
(oomPQSYEenAdJI?-BJ?«Wro&Qtﬁ Yhdnyt)- a@g@zctdceu@pés@r @tvg.\/sl |6l %s

dw{o@émﬁéﬁg\%ﬁmg?%m m!lﬁ&; o Vi i satzes Q8o oo e

rea@®C wagpveet WanHywod kedstimed endet ap H haflocadt 39§C premjzhr. Ebd migture
wamkegdtaﬁh (Qbééﬁtakeh‘?o é&et(!l ?Iy&gy{%ot“ﬁ\gcromethyl pb%ﬁwga&{% agug ethyl ester.

t
oo gl 5% Sy P sy DS a9 b AGY IR I0) - phen
nitrobepdaldéhyds Gere tdaasd/ecpintpud the proedire daaibed i ERapOLE1(ISIERS, to give
[3 qgﬂn%llj- m‘ﬁ§ pﬁje%&&g 5 Gﬁﬂo&ﬁgthﬁgﬁ%ﬂl QCCSL aﬁld ethlylhester

bronmonet h nitr oxy- pheny1] -
b -’f “@-FeEmdré @ttﬁ;ﬂhenegt)érmfaﬁ@nﬁ@w fnyfhapetia pridshyhesteg was
redﬁ@ﬁﬁi[@d?. ﬁﬁropirﬁblhyd@-ni[tr&pﬁeﬁo@@ﬂ%}ﬂuﬁrulnétﬂ)ﬂébhdii?ﬂ]-hr}éﬁc #tid ethyl ester

accglldL% O tﬂﬁ&gﬁﬁ descng(? u £ eaéJpFI}? I“% % ﬁr%: tgénl b(r:o al(\:alte% ectlesé{'lbed in

Exasepie3) | Siem Fand) WWW Mtbhéﬁmwymﬂhanﬁmhldmmﬁéﬁmwt-d

mfﬂ:ﬁﬂodeth@fs&lféhylﬁ&ﬁ)@)‘:phérﬁﬂy]tilﬁﬂu&dhﬁﬂ@ﬁﬂxeﬁ%}tzlletﬂ: acid ethyl ester. The
150h|o .2henzo

| am‘("§ AP BERZYE S es%‘bgér:] DER ngeyeﬁlt s?[ep%mg HTCB et 8Ypiarhchigyde s

desgrihsthimExpmple Hebthw wyo prlowide/{3)[4 (Jak@methylammbrmahylb) 212F .
mdﬁmremw@fasyuqém,nmc&ﬁﬂ%tmmo%ed@ﬂphf;@rmw&%a&hy]Egiarrpl e

“y%r?.lyil ‘Yf?lf eiif{laﬁ?"éc‘}?&h‘?&‘f”é{’r‘ﬁﬂoﬁ‘?f’z‘i@mﬁgﬂw‘i}i“fl 3, 41t hi adi
azol -
vIsquanyInetth) phenoxvl- 4- net hoxv- phenvl1l-acetic
acid (Conmpound 19) 201001%&1 As descri bed for Exanple
10,
[ 3- (2-brononet hyl-4-nitro- phenoxy) 4- met hoxy- pheny1] -
acetic acid ethyl ester and
5-met hyl -1, 3, 4-t hi adi azol e-2-thiol were reacted to
forn1(4 |nethoxy 3 12

o, oA A ~ I 1 ~ 1 1L r 1N A e
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1001741 To 3- hydroxy-4-nmet hoxyphenyl acctic acid (5. 0g,
23.8mmol ) in EtOH (100nm.) was added sul furic acid

w@ mh)pp3iand t he reacti on was stirred overni ght PEL/USHON49621

tenperature. Once no starting material was seen by
~analytical tic, the mxture was concentrated to give
the desired product. Step 2:
13- (4- Brono- 2-f or nyl - phenoxy) - 4- met hoxy- phenyl | -acetic
acid ethyl ester 51001751
xgﬁplgiy_d TSMesﬂroﬂE [Mgwhmaﬁgimﬁo)ytmlﬁmyl est er

(00207] Breprssidjacansing txlnbpaetite describeddn Bragpls 36 usimect3the s 2timety)-

pro%ggylang}{(ﬁfﬂ(b 8 Pliri flubfol By ISR KmELRY)-fhBRx AU Buokdey I-ghknylyadetic
ﬁ'& fied by silica gel chromatography (0-25% EtOAc in
o & %lﬁ?ég) to give the deS| red product (1 8g) Step 3:

emzxas.eat,.&.q.ea.g i g@ntogymmg Emmqaea@;m?{cs% bl Apcor di ng
100208 'ﬁg {3( [ﬁggg gm%{yikqﬁgo?@%ﬁnﬂ))ﬁgﬁn&ttxéq“o&relhylsulfanylmethyl)—phenoxy]
4-thehokytpHiend ) varetd doid(0r)28g, DI R6mMOuLy In-MeCE(BINL)Wes pliediplddngthetd C

d % 1 1 mm
(©. %AL(, 0. ?iém(cl n)t)ﬁ)gg‘g{d gﬁgédﬁﬁhréfinds (69% i minery el oil 021, 0.3 o? The
reagiiniwas HiETFdat ERORY FMREEHES, bt oy ?‘ﬂ“gweé‘?ﬁ%‘r‘@éi se&%&m@n'f@ RS so

metrbaeudar“amdwﬂ & s0esor 3 Heed, ammthammsd 18 robfh, tenPleRuredand bttt (hr 2
da){s:kln?eag B Oe rTnﬁlx Wf%\?%ecli & ctly ﬁm h)h(;rolysxs o a s?lﬁtlon of &][grg ﬁ
dimesiybprigionyBimpthyk-4myifo] 25%%?@Tﬂu°l8te@pls L oylmethyiy phenors A methoxg-
phen3t} (aéen@a&ma@yl k<2 U B RYoB Wl Nty avRidey H;an RRoman lituidet ho

ester.

hyf%" ?4 "g%}fﬁ?fg%’e%vlra%?f%%ﬁ%g%ct}% hléﬁ‘érﬁ%’cigerfﬁ{eﬁowu Bhenyl 1 -a

et Isgﬁ" m 'flleno;& Q 1 aletgm do ﬁlﬁifﬂ nb' ned in
0% in mneral

SHGR i (-6t R Blororc bAoA e e Rtz ST s
phsﬁomy]rdendetﬂdxyrphenyl}taemeciabthyl&stéor 20 m nutes. The

100%9)( H’H:Fagedvmrmrtgﬁg perQ:dt‘ir d&éﬂ%gi ih Iﬁ?anlpieh' ﬁe&@ I;I}:ﬁqg'mtdﬁollowmg

stams mtcwas Gqﬂ‘*@rrwb?e(ﬁzéyxi%mw)ylszlfaeﬁmbﬁh@e@xm PEARKY et

phéhyl Jacetip BeDAbY dstedt ad&l?-dhm@ﬁthﬁlhﬁlﬁr)éfm etic acid (Conpound
3- 4 0

St?]zl bélolethiyg 31[%-§£ rnfo-oxafogls' g \)'155220&),%2E‘laﬁu(?ro-zth#élflﬁn%methﬁlgnyl

pthoaﬂatthl}aR?P‘E a("»%!orrpound 22) 251001791 To

|00{zﬂ>f’r4o Qﬁmqhm&e <iNEKYZRYInEAE)2-@;2]29 0o ARty SulkAhaRyhpt hy|

phﬁ‘P éyj%% })ox¥ %hea_g %c géﬁx{n%/estéé@ tag)claggnlolq m(IQOl:-IIngnL) was added
sodjure pthexidg 64 rvis ¥orir BIOEL; 4.61rel., 0-3 7ol arg iggcactipn3wprsiyieq at 63%Kd

ov%rhi@ht.r'ﬁ@%)itﬁg wy\%ﬁmasde& Bf.ﬁ\deeﬁ Qfoﬁq:uanm,@ualﬁ&eaauemm was_

enperar ure. na C or c..aci. d 0

xR EGAT TR %‘1"369 R O
pnemdwd tambthe mﬁndnteh&s suiﬁédamrepmatdm MPLC mgﬂvettheltie tthpound

St&ﬂ- M&msmﬂlﬁylmmyjl-pﬂeu(ozdy)@h:lneﬂfo@y-bmzmy&eamméthyl
esipenoxvl-4- nethoxy-phenyli-acetic acid (Conpound 23)
and

13-12- Benzenesul fonyl met hy1- 4- (4- chl or obenzoyl am no) - p
henoxyl- 4- net hoxy- phenyl | -acetic acid (Conpound 24)
[001801 To

(344-(4-chl oro- benzoylanlndT 2- phenyl sul f anyl net hyl - ph
enoxy] - 4- met hoxy- phenyl ) - 35acetic acid (0.16nunol)
in CH2C12 (3nmL) was added 3-chl oroperbenzoic acid
(77% 0.036g, 0.16mmol), and the reaction was stirred
at roomtenperature for 1 hour. The m xture was
concentrated and purlfled by preparatlve HPLC to gi ve

1. . * 4 o o o p— R A~
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1001831
4- ( 5- Et hoxycar bonyl net hy1- 2- net hoxy- phenoxy) - 3-i sopr op
wQ baolobaey | met hyl - benzoi ¢ acid nethyl ester (0Or&OUS2009/049621
1.16mmol ) and sodium nethylthiolate (0.16g, 2.3nunol)
were conbined in DV (20nL) and stirred at 65C for 1
hour. After an acidic work-up, the crude material was
purified by 25preparative HPLC to give the title
conpound. Step 4:

{0013} Préparddhaydocitg lrathOyrdeedire deagpibaiiy Esitiplea 51\t 5] 3ink the itio®My

sl B e AL e Sk SRR LT

and,3- glerhxlémpﬁ'@tlmﬂ - ben20| c acid (0. 07g, 0.17mml ) in
Stepld2 837 l{ulﬁsﬁimnyﬁﬁdh)MS—@tlloﬂ@ﬁénylﬁﬁ&yﬂﬂdﬁfﬁo@xﬂelﬂxy)—benzoic
ci(&hl oride (0.04n., 30 0.5mmvl ), and the reaction was
Stirred at roomtenperature for 30 mnutes. After
(0023 h Be(ABremor2vgrr byl iamdmeshyl-phangiy hfrinptboxy Phniy-ackti-acid ethyl
estbH-( 28T 3mBol DAk ey Damve@%s de @hamd1)Ql drB0RBinRYin A2 GnE and DMF

). and_ dij.i pro amne (0,5rnL), and t
(Sqi'é'gg’nla dS%s%g‘dé ’i‘%‘ °éide E’gg(}ﬁ"f“éffp'érlat ure for 15
BistdiphatyérdhospHihe ferrpochaldiehlonepslladmmkl&d0. 363, ¢.43ngyiol) evat dided; artdities
rea@tmgyﬂ:gted to 80°C f§t4%ur§ “The mixture was acidified and extracted with EtOAc to

13- (4- Et hyl car banoyl- 2-1 sopropyl sul fanyl net hyl - phenoxy
givy the litleqomB¥d-pheny! | - acetic 35acid 1001851 Prepar ed
StepGE [Br(8lrarcBuitylcalrbemgyl- D erchutytsulas hictHyb phen bky Ex-add o gy-ghknyl]-

4mllé§%.ng the follow ng starting rraterlal '
ﬂ Y car bano soprop | met hyl - phenoxy

| sul
[OO}BH?WtWU@MWy{%@@E}qoycgé?ndm@thqu-m xp-phenoxy)-benzoic acid
(0.1px angahifol)] Ri-bSiyRinthe 8. 1S mdf 13.9mmol), 1-ethyl-3-(3'-

1 3-14- (4-Chl org=benzyl c a 1 1.S0
el ol e BimBR i S TRARY SRR RRR b TG
0. SZIeynol) 160 1@¥inetn| JHGk ﬁiglbb mﬁ sfiyred eecught Iaewma\w cmemrated
& anew pﬂegaratﬁe ﬁPLé to give the title compound.

sre& e e AR A B B EBbea e By PPl

acetimscidbt ai ned from

[004’1’4 é—@&éﬁ%ﬁ@ﬂﬁ&@%bm Wﬂsuﬁéﬂﬁﬁeﬁ?ﬁ)ﬁe&hﬂw&ﬁoxg’ Fﬁeﬁﬂpg&lﬂ:

en20|c aci d chl or obenzyl a

I nmet h

“‘%ﬁ)ﬂ&?‘% ‘é"’“mﬂnt“ﬁé"%?f‘ &jth g%wrha‘?f?f@det"bMFﬂ‘é 5Lt e for 20
nnnlmmglhelmhtﬁlemmpEWarrpl e ll, Step 4 provided'the acid.

S?ii‘igfo%lzng <p %g{ég&fllﬁ:e@fn E>xamplehZ9 %zg?:-blgry#é‘i}fanyhgethyM{s
°‘hP’éY6?5PQS‘W° u‘rzrra?&’wrrﬁ FHYHY. bw&b%ewraﬂrefﬁéﬁdwe%y phenyl) - ace
[o0Ri6F - Aarhidoattapioh 1y dddhloridd BQIRiad {FRltowitNgfhdynethyl-4-(2-0xo-2-
ph%%?%}%%@&o?ﬁ%ﬁ%?gﬁg-meﬂlo S}lnpyl}-ac%lﬁ: acx?&tﬁﬂ eéér which was hydrolyzed
to et hyl car banoy1] - 2-i sopr opyl sul f anyl net hyl - phenoxy) - 4-m

{3@1 RA%My BN AhyR S £1-5:0-25¢hkth1-Bh Yatba@S I therbRYYASm AR A RAHA } -

accﬁfc fcg‘] CPRBEL P hony! met hy1- 2- met hoxy- phenoxy) - 3-i sopr op
(009178 ulfmtoq@pﬁyz-metbgﬂmmlam@ ragvafle (3-{2-tert-butylsulfanylmethyl-4-

[2- fidoHygf heHy)8 N edidiathy Bt Barbat¥ - &Jey&yﬁ4 %thw h&Sh %&mc acxd ethyl

o R T o (B P S @fﬂ‘*gvﬂwggvﬁ 1§ gimetny1-

ethfy@arGmopl] -pheboxy ¥4 hi2thdxycphemtagétic prid(Slompaund Aid)no) - 2- ( 2, 2, 2-
trifluoroethyl sul fanyl met hyl)-phenoxyl - nhenyl)-acetic
acid (Conpound 28) 20Step I:

1- Benzyl oxy- 3- br onp- 5- chl or o- benzene 1001881 To

1- br ono- 3-chl or o- 5-fl uor obenzene (25g, 112mmol) and
benzyl al cohol (25nL, 239mmol) in NMP (200rnL) at room
tenperature was added sodi dmi hydri de (60% i n m neral
oi I; 10.5g, 263mmvl), and the reaction was heated to
120C for 10 hours. The m xture was acidified with 10%
aqueous HCl1 and extracted with EtOAc to give the title
conmpound. 25Step 2:

2- (3 Benzyl oxy- 5- chl or o- phenyl) mal oni ¢ acid di net hyl
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201001931 To
[ 3-chl oro-5-(2-formyl-4-nitro-phenoxy)-phenyl]-acetic

wa@eoidoosaehyl ester (3.7g, 10.6mmol) in MeOH ( 3BOM/PS2w8%049621

added sodi um borohydride (0.52g, 13.8mvl), and the
reaction was stirred at roomtenperature for 20

m nutes. After work-up with Et0Ac and H20, the crude
mat erial was purified by silica gel chronmatography to
give the title conpound. Step 7:

(00313} (ﬁpdﬁﬂﬁmmhy 13- @-:m Bﬁtgsmn@eaw)%&hhm.ncawmﬁywemaﬂ |
Cl
R REp BRSSPy BP0 g5 ey

(aieetdme-laterb@yh'ehdny#yl-este@pxy(@ewg -ac@ic 8¢idrtslonpound ANE (20nL)
[009E - ﬁ%ﬁZ—ﬁQ@&QfBﬁdHﬁ td Jréthe%d&t él@yl&?fmyhnew}—a{gf@tﬁoxy-

and_the re ctlon tir
Pyrt’ 'hi)é‘F%{Paﬂn"é i lﬁf“t"éw WB‘SW i) C"J(}i}taﬁc“ﬁf‘?fl/l%hyé?f&' P’@tﬁ“ Wt‘ﬂw‘léfd""md
to (3r[Qaket-npiselfanglinethyd si-(puneihbxye riliy- 3 5ichibasoyl) @henoxy]-4-methoxy-

hg,{gggﬁw&{ pYoubfa9i ve the title compound. Step 8:
P l;)eih - @14%#%‘“3% 242, 2, 2-trifluoro-ethyl sul fanyl net

(90R3) % btre%mhvmw}metoem prowidt. {3d 2 et vpilsulferylapethyl4-

@, 1@9&195’3:-efﬁﬂcarbamoyl)-phenoxy]-4 -methoxy-phenyl}-acetic acid ethyl ester, which was
hy&r%réeg %%H?/I L:lllf lmetBy 8—(@8? Q,%X %—eéﬁlgir%a%ro &&'@S&%U-' ac
meghoxy- xzhetyth arcttmmé@mﬂeﬂﬁﬂ)ol (0.13mL, 1.38mmol) in

(003214 NJnethamepr(),@mne\t@&maawe[:t-zaodmytmnﬁmﬁdt@w(lﬁg%pymnemyn

carg%molyllr) 8{(1]‘”] H—Irl (r)netr}ﬁmfy ep%éngil} %ceﬁxrc éiClg o ey1 es@er V{hlch ’&Jfa% lgy%ro:i/%ed{;l
tmw%ummthﬂrﬂdlsmyw@wwsrbaml) phfhexybﬁm@o’rmhem}aﬁcetmed
(C&@BH{desj ed by silica geI chr omat ography to give the
tle co

oop] oD GLRS e S e R HSRURGAA AAENE hy ) - ph
prapplicachamoB)-pHivhaxy 134-pkthoxyiphengie @tatic acicbdtly] ¢vit, Iwich @asthydrolyzed to
{3- ip&l %g}lsulfangél‘rn&et}hleA—(%% dlfnetlztyl frOEyl{:arrtI)a%nloﬁz);ryhgnoe ]n-'il fngt]l}ox é)lrtlt;?/lr}r-e
acqtif g9id (COMRWBYIN- pheny 1} - acet i ¢ aC| d nmethyl ester

Ex6fd l@i’ Syfith&B Ll lz- rt-B dfa draliméakyHpto ino

09D : 0. 02nunol’), and

IOOGGC [$ Grteeéum’é)ﬂfasvlmﬂyﬂ étﬂ“w‘téwwi‘xﬁklm pigngliacesie gpidpathyl ester
wak btepaeda ldd:@rdﬂi@t(ﬂﬁd ;ﬂbce&\@éide&iﬁbwnh Bﬂmb]yé 28, |stdp<s§usgg ts-(z
bro(nzgméﬁqo ; 0 A aﬁ\f éx\r/??%}{eﬂv;]l acetlcla%d rcr)lﬁty %Hcr an t%)ﬁ :5 > 2.t
prapprfethiph Pdish o rsclulpcfdamgﬁr(ﬁemhgrp)tcﬂpwe/tﬁeb@mpﬁ@wynh}mmé@ero-
ph@G1] deeliBichrhett§BsRF ashOLREEE ?mxaﬂ;ae .att S@p mtn? BmBAE was tﬁaatled with
ro-e an -

pogRg AR AL P o BRI AP0 e SR BR
@, @-@n@ﬁslg)ropﬁbnilzﬁmmm)henonyl@l-mh(:@t}ﬂalgétlcmé matd)d @sler. Hydrolysis of
metetttﬁ& lt.x Lma%&- oQ(’rJnoumSLd%Bmm 21,5@hhpwed by pival oyl

lor| anl the react |zon Wasl

10091& bxfeba?&ll ap%rdﬁﬂté t%@prg&liurgl% iff Q&a@rﬁbz L34 8.dbe

bu'(yeulteﬂt"af%vléﬁa dwﬂﬂz‘ nﬂ?w'ﬁw%ﬁhswnd ny R AR Acqtis agid .
Exhinplk B2t Sk athesis of {4-Difluoromethoxy-3-[4-(2,2- dimethyl-propionylamine)-2-(2.2.2-
tri ! BRI ¥l eho RP AR -heRO S (Cbinp&itihis§) aci d

(3-chl oro-544- (2, 2-di net hyl - propi onyl am no) - 2- (2, 2, 2-t
rifluoro-ethyl sul fanyl net hyl)- phenoxy] - phenyl}
-acetic acid methyl ester (0.038g, 0.08nrnol) in

THF: H20: MeOH (2: 1: 2; 2nL) 5 added 1N aqueous |ithium
hydr oxi de, and the m xture was stirred at room
tenperature 20 overnight. The m xture was acidified to
pH 5 with 10% aqueous HCl, and extracted with EtOAc.
The crude material was purified by preparative HFLC to
gi ve the t|tIe conpound Exanple 22 Synthe3|s of

A PN o~ o o = A -
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5acid (77% 0.12g, 1.45 nrunol), and the reaction was
stirred for 1 hour at roomtenperature. After work-up

wowdlh/o&1Ac and brine, the crude material was por/Ufioegd049621

by silica gel chromatography to give

(3-Cnhl oro-5-14- (2, 2-di et hyl - propi onyl at ni no) - 2- ( pr opa

ne- 2- sul f onyl net hyl ) - phenoxy] - phenyl } - acetic acid

nmet hyl ester. Hydrolysis of the ester according to the

procedure described in Exanple 21, Step 11 provided
(002 33E {ANbtHoxy BQEXRETH S 2,2 TrifluSipiat hb&ﬂfaﬁyhﬁéthyl)-phenoxy] -phenyl}-acetic

aclé %hy:'ll estér%l’ gg P& lﬁxas tx@a pvll,t%qu, %rgro ‘33 broxm(dc in at’:euc ac;é { 1I luﬂ)rn&)

at WPyaverpighitadfer enkiyg With BAsend.06the eride|matsrigmas pyifiedtiyeny |
prebariﬂﬁ/@HPEC @Cgi\é {4- ﬁ%‘ﬁi?@@ﬂm&&k-@-@@-@%&m%y]”@ rl'leﬂ%]l ?ﬂaﬁky]

h% /%, ol ) MP (20mL) was added sodi'um i de
P a)@ ‘ﬁac "ner al 0|I 0.44g, |lmmol), and the m xture

(0029%k {4stlydraxpd-[4-oitro-342, mmm@-eaylsmmmmwmmemmeenyrr hextic
amm?@rrh’rfog am@dxtopt%@hlmq% Inq 4@11&5(51@:5 w&’@ m n@b ﬂ%&%ﬂ nd Sjfmrred at

3-fluoro-5-(trifluoromet hyl ) phe yacetlc acl
80 Eészr Ry After saprgntiaHes P dnpesh 15 rRidee was pirifisd byatilice 28C for 3
chrbaloggaphyNoigte ¢4-yardky-8{4-giaw-2-(1, 52-hifindry-ethytyil fanylmethyl)-phenoxy]-

phdn§ih & éeupgcm,g,ygstepheny 1)-acetic acid the title
C oun
003l s - e 210 P siooe Ry BRG] Pl hened goci
acid thethg est&@ (6340g, Lﬂmhﬁrli:oll?] Jsodtlifd {:lﬂc{r&ﬁﬂl'ﬂg)oam& @gkied sSnblyahe
e.n xture r
potgs%\mxg\ {xLonate %O 14% qq)2maglg were com ma\cliva Sbﬁlt' #ﬁq @S a¥ gﬁgsaggéegﬁsed

e no i ng

. W“biﬂz ﬁ’ﬁ H fylfl!ltesaTheL@F}En “tahéerr%aﬁftalt H9°Gafas4 hoursktbr wprkiup withve

E1ct A%-B€ TNV Yduebty HOE, the kit vad PirfiaB by Wilca &R hatogRp B tb Givaed- d
es
R A e L R A R R

me@dylegter. est er (1. 7g, 5.6mmol) was di ssolved in EtOH
[ooiﬁpmﬁ,ﬂwsine% 5%%8&& tzhz i\%ﬂuéc/%tﬁ’ﬁluh?r@ln&bmyg@h&@{ﬁ%bnyl ;

§% V@P{ reacti on was g]
acele TG TRER! ter W?Séaiuemaw 4D 2657 BBty Bertfepmenight .
phefitwey]-Ardiftherprectviag-plieiny 1} -ededclacimtthybaseed desatited inf Exagply/ 1, Step 9,

' wh{cﬁ’wmgt%\%thg) \tarokfc th&gaeoaggésawed B@M}Jlt) 21a§[§pt llOQO s}g%ge &t hy

ester
diflperorpethaxyp 4% (2.25timsthyl-pigpipwiming) 2(bhEHiflrgro-gdusylfanyimstey))-
phe@bAy) bhery } - seticnaid nitthiyl aser, Glybrolykis sMiRaBaaine ediyWa cuvBédout as

des ?b@g;nq:qa car g to the procedure described in
ML,

. 5 to glve

e A
3 %@Mmmwmmﬂ(mhir@p@oghﬂwdfw)m@wt){ph@bmwthtychc
acid.phenyl] -acetic acid et hyI ester 30 according to the
d [ Ie 21 Ste 6anthen

[oot% l(reep{areg ac!po/r%xgg toruﬁe rocgpu{e Jgsc\rkg NE

| uor o- et hyl sul f orone

ac'%’i}fth’iﬂﬁsé"ﬁw s, dc‘éi“f“&l) 5’&#‘@: gp )Iwaég‘fdé‘?N'P -ani ne was
bis@rifliuromethassuli@dtine) e sk, 2ExmoIpha cdium Hbefte0.75580h. 12aaH0l),
andttﬂqu’atc?(gn DVW%. %nrtcg Lt\f?c%n\(}wape%mgfol fj}?oug tge? WStk Iug %qh BT arafmle?

(344-(2, 2-D et hyI pr opi onyl am no) - 2- (2, 2, 2-

35trifluoro-ethylsul fanyl nethyp-phenoxy]-5-trifluorome

t hyl - phenyl}-acetic acid ethyl ester. Hydrolysis

of .the ester as described ?h Exanple 21, Step 11

provi ded the acid. Exanple 26: Synt heS| s of

(3-14-(2, 2- Di net hyl - nr opi onyl am no) - 2-(ttifl uoroet hane

sul f onyl net hyl ) - phenoxyl -5-tri fl uoronet hyl - phenyll-ace

tic acid (Conmpound 33) 1002071 Prepared according to

t he procedure described in Exanple 24 using

[00‘33]4140 Ml-hgfﬁrgxyzi{ ﬁ%at%ﬁza 2, 2-tr1ﬂuo o l;ylsulﬁanﬁlmeth l) ghe{l(ﬁy} ﬁ)hen 1} -acetic
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1002111 Prepared according to the procedure descri bed
in Exanple 15, Step 5, using the follow ng starting

wWored16/093H b6 PCT/US2009/049621

[ 3- (4- brono- 2- br ononet hyl - phenoxy) - 4- net hoxy- phenyl ] ac
etic acid ethyl ester and 2-nethyl -2-propanet hiol .
Step 2:
3-tert-Butyl sul fanyl met hyl- 445- et hoxycar bonyl net hyl - 2-
nmet hoxy- phenoxy) - benzoi ¢ 5acid 1002121

the[cBid¢ dhatBiabwis-pHrified by silicatgyll chrombtagraphpretgivg |{3-Blareuned(2) 2 Atriffedrdy

et g?s(&éfaw h%®]4q?%'ro(?nc§15&ylhfogﬁt{x he(u;l} Q&txc é&;oﬁﬁ%}l gster.

[00ppp {3 ['érﬂ‘)m FeP- W“‘(’%S‘hlﬁ“ifwb"e&’é‘@a @H]W t h car bon
triffF0FdM%th&lRsul{eryloRP piEhy ]J-Bdéﬁc ac[dInefhytester (0.20g, 0.35mmol), trimethylboroxine

(oﬁ)giaggghergy@qhos hi no g%%cg é ychljor opal I adi un( 11)

he 10r eacti on was
teuhles(trrebienvlehom@erpelradmm%(ﬂroélg lTH%eSmmOiat“meéormsedarcDMﬁﬁz@éP 1;

4m@ghd @E@a&’saﬁtlﬁmz%rtmmﬁhégpﬁw tQctih W shg&l at 90°¢ Bor & RSO AHAGhen

wopkes By R BOAGRIE I 0% AFRHTET The FfE YBLRSEY FUREY 1ot hy! -
chxpmvmwy) to4ivar4-hethyl -3 hairp 12,2 A eiftupo-cthpisdfaatlingthyDepherexy) -
lmégggaﬁgmgfkgﬁﬁwﬁytylsulfanylnethyl 4- (5- ethoxycarbonyl

| - 2- met hoxy- henogﬁ% benzoic acid 15;
lOO@ZhB(HI@Htgg )he p{Oéqdurebq?chb rrfé(al(qdc 115 I{ﬂ_metlj_)(-}s 3@ %-(2 2,2-trifluoro-
ethyls\@fatiyyrbet BB ) pBenoxy] iph@iyyabairhakopetiopyste easrrixnckditer{3g@-amino-2-
2, % 8—(%@%0@9185&%%&%3,’1) pﬂ%xh" 4“&{ypﬁ*§%ﬁ¥c%cr akid %th ester and then

wer € ‘conbi ne
treajed W'P‘é’d’a’@l’}élalﬁﬁ“{fm P’°"F‘Ffe{3rﬁ Qtzuq*ree%gw@ew@&w 4 %%12 grﬂaoro-
eth@l@tﬂfafx)*hﬁdh)h)}bh&foﬁﬂ a[xﬁéthy!ﬁﬁlehma@eﬁcﬂic@ iméylteier. tHyloBsis of the ester
Step 4:
pmrgqfﬁ ?%%tiButylcarbanDyl 2 terf butyLsquanyanethyI p

ISOI% léu‘lfa IinetBlphb o 1a‘c2ﬂcta@iﬂ (o hésph f anyl met hyl - p

- t
oof 51 By et RR e 5 el Ay e o feon
53 &mato HR0MNR (SBOO of G wageddpdvadien hydode(60 irtshieertliofl] 263, 58.3mmo),

an&t@ﬁ'l%@rgwas then heafed Qazl:h&’l? @Oy bvRRlight YPheMi Q6 WS Rified to pH 4
0 I ne

andyexfragted “M}IE’W‘%C[}? gnl‘g?@ﬁﬁrgylﬁvf—gplo(nsphenyl) acetic acid.
(0025 {3 Rex Oy @hlglorphtryl)hecBe mixt (Rg)>was phard ority hydhgerzaloside(@N 6h
1 4‘@%211(@@?[5%9%?%( n)Om:?;sz %a"@:l‘or 3 hgur? Wﬁ&%@gcgﬁtggﬁqg Qrgx?css the residue

wag S'H‘f o4 byrstlich gt wrgeﬁtqggﬁlgm tﬁﬂﬁgfergyleg-%g@prgphcnyl) -acetic acid ethyl
estahenyl - ethylcarbannyl) phenoxy] - 4- net hoxy- pheny1l} - acet

' |
onp 8, B et B Py DR i 85 LU0 8 S et i Pl
21a%tqsmgmldefm@%my]hmmhm;ﬁsm aetin] eBpacet | ¢ ac d
[0056p @thﬂxd 34Q)rox31&@x%'1)7aletrc acid ethyl ester was reacted with 2-fluoro-5-

mtriogénfaé %so ﬁﬂi 1§ ﬁm&)ﬂl %ph; ‘f pr ZPVBX t4 cnloro 3»{2 fogn ?—X mgro—
thnzxwﬂhefrlﬂhw@qsﬁ@}hylr)iwrl 1- di et hyl - et hyl car banpy1] - phen

|00@3<7Y }¢ é;m@talamsm;ma %ﬁme@ﬁﬁiph&ly@-%edc K1y &8E s reddfil 04-

o G B S R TR A T A5 214 bt BHASIGn 1.
Exatpie? Ih§teres sy ttea blomivatgd fo-ppivdn [j!)@-lbromomethyl-4 nitro-phenoxy)-4-chloro-
phe,@nJar&wmweugr@(eyés)omﬂs&tm Exafple 81, 6feppound 41); 1002181

- piperidiné to provid

(3-[2-tert- Butylsulfanylnethyl 4- (pi peridi ne-1-carbony
| ) - phenoxy] - 4- met hoxy- phenyl) acetic acid ethyl

ester, which was hydrolyze

13-[2-tert- butylsulfanylnetﬁyl4 (pi peridine-I-carbonyl
) - phenoxy] - 4- met hoxy- phenyl | -acetic acid (Conpound
42); 1002191 - 5-am no-2-net hoxypyridine to

provi de{3-12-tert-Butyl sul fanyl net hyl - 4- ( 6- met hoxy-
5pyri di n- 3-yl car banoyl) - phenoxy] - 4- met hoxy- phenyl } - ace
t|c acid ethyl ester, whi ch was hydrol yzed to

~ AN L 1 o ~
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002251 {4-Methoxy-3 -[4 -nitro-2-(2

,2,2-trifluoro-ethyl sul fanyl net hyl) - phenoxy] -phenyl }
wo azenox2@ci d et hyl ester (1.5g, 3.6nrnol) wasPCT/E81002049621

with 48% hydrogen bromide in acetic acid (1:1; 20niL)

at 100C overnight. After work-up with Et0Ac and H20,

the crude material was purified by preparative HPLC to

gi ve

{4- hydroxy-344-nitro-2-(2,2,2-trifluoro-ethylsul fanyl m
[o@B8) Y P edhityt-4- ﬁﬂh@ﬁb}ib)}y)-ét-alﬂ&b-iph‘cn?ll!}ﬁcduc aua%zl&lterl »¥as tmlted

344- [ [l sul fanyl m

wi }}%ﬁ%ﬁ}%&ﬁ%uésc}nﬂ&h Exa%f{eégz gs%erp H@er oidJ ((?%q%nun % and
lsqﬂgﬂayle}@f@wlwyw higre-Pheansy) hhenylhacencc‘%a Fiy! extr \ehl@om Fedesgd forf3-
(4 Bl 2888 o 1 dulfhir Bnedilyt fo/)olr-ch%rm%yﬂ -acét & ethyl ester as described

. ti to dr

in g?{}xﬁ)ge?l rQSZTpI 92 %F%‘l%ﬁ?t Sé{ﬂg%ﬁ@e V! E}x éva él cgn%nde as gesgn%ecll mE xampl?é/ 21,
St¢pA0pyoatidesif-cBlbr- 3 (2, Ddimethl pRopRonylpming)eisapropy i asyirhdizhy | m
ph%g%]f);ir@h QB Ydid et BOE MidtolysR G Ethd Gtefo ik B WY darrfeS b bs

degepibqdiniixspple3h AteRill-r 0- 2- (2, 2, 2-tri f 1 uor o- et hyl sul fanyl r
Exagiple\3b:) Sypthesisaf y4-Clilwe 2,2-gine thybprepiooyldih 2231trifluoro-

11 y "h I-: nc%md LL&J oacetate
: y, 1. SO ' 14g, ,

10023%) Asdesrrijbedior Exapple r{%fﬁ? ‘?’?f“q})h?FbY’HQG‘f?'8h°5°"1’)'4ﬂ*s‘6ﬁ@)‘e“é}hEFC“C
acxﬂeg@&stednm b, b-tri¥Riofo@RandthiolNi dfd e ed to-B?(ﬁlld‘e Qaemmstn [m&o-tzlmenz

tn?@og{ %%g Han al%%%ﬁgf tgerg% g %j—}sa%ﬂtﬁ aEng gster &'le ch wbas red‘gced tg the
angige agd 1h%§atgféwﬂmva&mbﬁh@gﬁﬁp hryw%{‘igah\s»@ T2, Z*hmethyl-
prwufnyluxaﬁx@mtzhaxyﬁ&ﬂﬂamsbmyl&e&@) pheroxtEphbAyliOLc@icQtib Yih dhiér.

Hy%m%{ys,so %ﬁ%@%{?‘ﬁ&gé}él phenyl} -acetic acid methyl
Exarhplei3f nthesiscaf [ bdv(2.2-DimethyHprapioRyla@ing)-2isoprppvlsuH

Hehdx M‘lfﬂﬁrtoméihl'l' Mt}c &h BML ound etic acid m3t hyl

10340 s e o Epampios - brs P ey bRy TR Riproethy-
ph2}fjestioxard etidhd ehick hndQrroopeicrhiol yerp hretsd th pradéd [B€2-aci d
,smhydlfame%;_@ﬁmg %ﬁ&x&y??%ﬂu&oﬁé%h&y@ ;cemsicmmgr estdfi ch

treated ' wit |va 0 de aS describ
eé&cgﬁ?)tp Aming and§ee§ Heaixeex% of aa\y}edVéth {)waloyl chloride was carried out to

Pr@Hl(feHW(0MMWPrBPlWa(T&OE2ﬁbmyh%ﬂ|fﬂnﬂmﬁyl@ﬂ§fbﬂ>m5n0) 2-(
} - ol.Qr a
L

et mwm&m saulissistlar
Dilglfét_hqx -pTrlop x?ammo)% i¥,2,§-tr|ﬂuo{'o-étgylsullfgl?xsm thyl Ephe oxxI-X-etgxrp Qhe yl}-

acgticacid|(Compound #Anesul f onyl met hyl ) - phenoxyl - pheny1} - acet
[00261) qg-[de(r@@@El-ﬁﬂlu&Q)cthyll\QQKﬁrgéhyB[pﬁ%kﬁd according to

%%_rog? ;hrancé }éwg? E%lgdé-acetw acid methymter (029%0g, ? 6?ngmol)

(trjnpthy BilyDagttvient \Brmbr2ciyimen)),| dichiormbistriphér@|pRosphite)paflddivor @) et
(1Y) hWSSGJi 6&7@@)}6' HBL }{ér)odnl@ m)f%’ b'l Emrﬁa)/vwre &)%I’n'e&m%l'glanune (8mL)

e 34: nt hesis o
o Ay St RS 5 5 G . i yorseu i GG
and H;O. The crude material was purified by silica gel chromatography to give {3-[4-nitro-2-(2,2,2-
€
tng%olptyéﬂﬂlééuoﬁ%gwﬁd g?%lwaxjv_g-g g'%%%]f_x_yﬂlﬂa%ylgﬁ)tnpyplhem z{&[t‘c acxﬁ?h%&l%ster.
{4-hydroxy-3-14-nitro-2-(2,2,2-trifl uoro-ethyl sul fanyl
met hyl ) - phenoxyl - phenyl ) -acetlc acid nethyl ester
(0.50g, 1.16mmol) in DVF (10nm) was added
N- phenyl bi s(trifl uoronmet hamsul f oni ni de) (0. 455g,
1.27mmol ) and cesium carbonate (0. 755g, 2.32nmmol),
35and the reaction was stirred at roomtenperature for
2 hours. After work-up with Et0OAc and H20, the crude
material was purified by silica gel chronmatography to
gi ve

eoﬁ ol ysis
Hergcr | bed
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25was purified by silica gel chromatography to give
( 3- benzyl oxy-4-chl oro-phenyl )-acetic acid ethyl ester.

waeaadeii2q 3- Benzyl oxy- 4- chl or o- phenyl ) - aceti ¢ BCT/US2009/049621

ethyl ester was reacted as outlined in Exanple 21,

Step 4 to provide (4-chloro-3-hydroxy-phenyl)-acetic

acid ethyl ester. 1002361

(4- Chl or o- 3- hydr oxy- phenyl )-acetic acid ethyl ester

was reacted with 2-fluoro-5- 30nitrobenzal dehyde as
{00242{ b ﬁﬁﬂxtnbﬂofﬁXWIr&ZZﬂg 2-Gtflegro-bthylfulfaryin@ettiyt) @henoxy]-4-

il Lﬁllynyl SRaliP e serhlulyf Qrer BARRAYAINE PP LG Ghd ©
ad«{}est ieepnumwm@nmemww T 1o A @raR)))andthe repqtipn Wasetipred for
30 %ﬁﬂudas atrbond teﬁﬁd’r@d’re \UAce do@dﬂﬁ@ﬂatérﬁl Wék-seen by analytical tlc, the mixture

ntro no C
g PaReRip oA o P sheradasf WA PRSI e B ok
givg {&Bdiyyha-i- mtma{hm-edluorgeqbvlWprdéncthyl)-phenoxy]-phenyl} -acetic acnd
m& r&g,bronnnethyl 4-nitro- phenoxy) 4-chl or o-

[00@3@ %Lr!z'kiia%gl%%Z% 2d Tg é—g{.&y su f lmeﬁ'lyl henoxy?ghcin}Q}-acetic acid
meftt x{s@:r- Br1o0porEdiniyol)-whks hydragenaphh @itlo 0§49 palladiimt @rarbprinia ByOH ursler
SOSSII h ué&é tﬁje Iea{'jrta%{[lara% to%érm@ﬁsr hE Fn%tr@»das\ﬁlt&gd t?lrogéh%ﬂ{}earnﬁl thl

descri b rrp f St ep rovi de
ﬁlT’a4e a5 p@\c@crge(ttg giveal:l rmxturc of {3-[4-Amino- 2-(2 2,2-trifluoro-

etlyBOIRRR Rt phksoa Tk pHendl} Bdetid idmieeiyDesie) anp ke [MyAhina€2,2,2-

m%\ﬁ)ro-ethylsmtfaé)yllmgtgﬁﬁ y?x\é\ﬂ ?I.hyl-\f.\)?c% gﬁg a%ﬂier{}]eo teEl chl or 0- p

(003 ¢4h § ! owvipgdhrei peoca%lreei deserivpd m@wm*e 2&5{3%&«:%1 ylprqgionylamino)-2-

@, E&&mlixk)\% -efhisulRhARetByl)-ghe@RY 1B Aky1-Plentl N eceBdciiSnetdy! dter and { 3-[4-
1,val,o

] g-ld tha'gplaopcxonylgnnno) 2- &Sﬁ Zd uexﬁuoro—gl%qsujfanyhnet%wl k?enngy] 4-615’))% phenyl}

acfti¢ agidhinethy) e@et grefe 2biineti byeeabtyng 2 byl opitera i Grit-amino-2-(2.3 o triflupry-
ctﬂyﬁﬂﬂk&i@ﬂ&hﬁﬂt@dxﬂ mﬁan 9%&‘.}1} m@aaeﬂd}meageéstepanaqg (is &Mbyi-(z 2,2-
ester. IE%QI Si's oxgi e %s er to %%L e arrlgd
triflyopo-ofaylsyilanymetsphepoxlc 4 @hemyl}- a‘§t’%?f‘d1’i s ester AHpP
chB6de. Byentvh @sils wefe separated by chromatography. Hydrolysis of the esters provided the
acigd- Chl or o- 3- 14-(2,2-dinethyl-propionylanino)-z-(2,2,2-
EI(Lquoro-" ) .

entﬂ( ] al&su c.t Exarrpl e 21,
I
e 8%“@“@?‘@5?Ié*s@%f?*akﬁu‘@ﬂ%ﬂ%“%ﬁ%ﬂ LSRR
Iﬁ@ﬁ‘é‘ epterzad %relﬂvrecﬂml 59y enate pueteaeaptert 4 desarben for lee(&&zv & The
crﬁJchfa!eﬂdl%ibuﬂﬁawySiﬁug%r%}dmtoEﬁ(M)}/ ghenoxy] |toﬂeny1} acet |
[ uce 0 . an
o S sl TR0 2ty Rr Lo 8 biigRE B%.8E
chiorp-gstiyaweidoB242.7, Qtr@.uqrpﬁ@ylwt[anylmethyl)-phenoxy]—4 -methoxy-phenyl} -acetic
acii Ry QRAQD. wo@m m%ma) (n@ut tZShIIJ) i Tile guaa?n Qhdyik-sd it koWl AREN,
C c acid e
sy BT PP v ST O i i e p R i e
thG;onbhg(Sqrgm@ﬂayers were dried over MgSO4, filtered, and concentrated. The residue was
pu£§ed3b%%ﬁa2-a@& ABLEW! givRICORbRAY M NO) h2 I lSOIOr opyl sul f anyl
ne {3

t hyl p enoxyl 5- trlfluoroneth I I-acetlc aci d
mple.40: Svot -Retere-B fanylmethylg thyl.,

pﬂeg&&ﬂﬂtﬁ‘ﬂ@hﬁiﬁl@aﬂd m«m@mxy) 5- t ri f I uor omet hyI
[0(%97? |}\§ qgsl:rllbe@gfﬁka?n @(él Ct3-% FXerorﬁeﬂyﬁ-s-mﬂg gh«%oMQQﬁ&%tpmngi]-acctlc

acld§8’|é$'r°6‘ﬁ’3ﬂ“§61m|° m&aﬁwowemrfaﬁsd S RENEK Py el imedy-
thyl -phenyl] -acetic acid ethyl ester. Reduction to
am ne and then treat nent of the am ne with pival oyl
chloride was carried out tdo prOVIde
[3-[4-(2, 2-di net hyl - propi onyl am no) - 2-i sopr opyl sul f any
| met hyl - phenoxy] -5- trifluoronethyl-phenyl}-acetic
acid ethyl ester. Hydrolysis of the ester provided the
acid. 25Exanple 38: Synthesis of
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1002441 Foll owi ng the procedures described in Exanpl e
21, (344-(2,2-dinethyl-propionylamno)-2- 15
w@ 2018/0@3120' i f | uor o- et hyl sul f anyl net hyp- phenoxy] Pd¥/vus109$/649621
phenyl) -acetic acid nethyl ester and (344-
(2, 2-di net hyl - propi onyl am no)-2-(2, 2, 2-trifluoro-ethyl
sul f anyl net hyp- phenoxy] - 4- et hyl - phenyl) - acetic acid
net hyl ester were obtained by reacting a 1:1 m xture
of '
4- Qigﬁmmiyh‘bcmé Phefly! Pacttici abid aibyleserhwhichiwas eedyckdie {3aaminokoemar-

mﬂlm%ﬂhﬂ%en(ﬂ%@ﬁ%%ﬂm-ﬁ&@ﬁ laGetit i PalyREsRRY | ThE ShGE wANated with
F‘Plﬁtca%'rcal%‘t%s/t’fguﬁ Brigterdtauifanyimshiyg A/ R 24liresthylr| - phenyl
pn}pacﬂnglemmc) -pheriogly]@ehloyophesgdjedceticwtitl Ethy estd| Bytrol 3QohiheEstede .

rﬂ}%d am des were separated by chronatography.
ro

SI s of the esters provided the acids. Exanple
2-tert-Butylsulfanylmethyl-4-(4-chloro-benzoylamino)-phenoxyl]-

4-didye m .;,&t,;gd eurddgo) dazol i din-1-y1)-2-(2, 2_, 2-tri
104;2"(1:8:1' gol%g)n%dlxeslyﬁolaecé% dererc?ntbf% %)gl%;e)lg gﬁxg-fftgr?-gt}@llsdlf%y ntleltkgyl-4-(4-
chiogvbgnzaptamino)zphér@xyl-4zhlora-ihenybiragetistadiq) ¢ty kstea wgd dbeiney frym B@-
M&ft-ﬁtﬁﬁﬁ@%ﬂeﬂ@hﬁ%&b#-@ﬁ&& b&nﬁﬁﬁ:&ic@cﬁ Ethyllestg'%[l@‘{ and

t Yo ate were reacted as described for
Ché?§%?Yéq§°“q§wﬁ°’c¥3*¥ﬂ*nﬁ%° eé‘F‘LPd‘e”dﬁ‘h'th‘é?‘i’dal was purifi ed by

Eh@%@%cmc/ayd S—"?ﬂ Z.mmaQ . 187rm0| ). s added o a sol ut| on
102470 Spltovineipprogrdurcrdsoribed for Bxapele 21 {3-Guiebbusiimifanylmetierkdyl m
isoblthrylagninppneryy-4d-clorophdagl-yeephryethy ! es@iCeds bBtaindli ﬁqutiwimmo-

2-£652- Bﬁ&lsﬁ&ny@ﬁqul-ph%g %?m&g at}']eﬂylF%gtﬁ a(:xgn’ki T est(-:rrl?zrexd 1r ac}:q'é/ll ed

was st over ni n
chigedenkidiolstsohre etrgprpided trreidaqueous | ayer vvas ext ract ed
Exéinbld 45t MbiesisDN 8- ORAdoh VLB ED gnedi.i ed

Sonpound 57.

looggoa ﬁpp:gakpgcord&gm ﬁpegpg:dm% descnbed n Example 7 ung, {3-[2-tert-
buiyﬁullaZylhah}M@wh Mot i ﬁ&%n&ﬁ&dmﬂpmém&ﬁﬁméétoﬂ? b1 - R RPdcRNnd

3*%%5 gtﬁ‘ﬁ‘g g)d‘éera'wﬂ%‘ir?\spdigﬂ bed or Bxarml e 21,

BTN ! ?acJHé‘EHX BLAPAeL hi ol wer e
met hyl -

reacted 10 pr €
00351}, %tems?dﬁﬁ@%m the progryse 6“?51‘?@11‘9 Pt@atpéetluuem& @ethyl
bueBﬁlﬂahyIle‘ijl@h2 veisneth@hicpixchy lamino)-phenoxy]-4-methoxy-phenyl} -acetic acid and
34}‘%"{% :J‘a&d%Z qunf SIQ:H yl sul fanyl net hyl - phenoxy) - 4- chl or

yl-acel aC| ethI ester The amne vvas

2 2- dl et hylpropl tmyl
1
[00%}! 29?2 E@gt‘x’lgw&mﬁm& IQ—ISPZ 9 etlg%/l p%o'glon anan apgcﬁlgxyzA r%tthoxy-

phB‘(aﬁﬁﬂUé aad) (0.9 n} Haygpod) u@ff}lzClz was cooled to 0°C. Boron tribromide (1M in
CHy8h; 521 B 621 RbYY Wed Hall@nank nﬁtrcl%bﬁbn $ad fhrrbdth %mé%@l%ﬁyel &8 N

h 1- 4- Ul
roftly PR RG0S B el ﬁgﬁ’? F 3R P Dbl Reghed b
prepseativp HELO to, gn(emzm mmbldt yI sul f anyl net hyl - 4- (4- :

ExGRb10 46 SHARLRYE £ fdobioftgirhing AR blopa Lt | C
sulCI ttlm "
= s ST glicacid (Campaund J8)_ 4 chl or o- ph

enyl]-acetic acid ethyI ester and 4- chl orobenzoyl

chl ori de. Hydrolysis of thelester provi ded the acid.
Exanpl e 42: Synthesis of ~

[3-(2-tert-Butyl sul fanyl net hyl - 4-i sobut yr vl am no- pheno
Xy) - 4-chl or ophenyl | -acetic acid (Conpound 61) 1002491
Fol | owi ng the procedures described for Exanple 21,
[3-(2-tert-butyl sul fanyl met hyl- 4-

15|sobutyrylan1no phenoxy) 4 chloro phenyl] acetlc

ey I
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1002531 Prepared according to the procedure descri bed
in Exanple 2 using

wd@ 310203120 t but yl sul f anyl net hyl-4- (2, 2- di net hy| PET/O§20091§49621
| am no) - phenoxy] - 4- hydr oxy- pheny1} - aceti c acid and
3-chl oroperbenzoic acid (1 equivalent). Exanpl e 47:
Synt hesi s of
(2RJRAR3S. 6S) - 6- (2-13-12-tert-Butyl sul fanyl met hyl-4-(2
. 2-

(0@ 6H] Pepired acqurding to thy pacedure desgribedio Eydmple 2msink §3¢[2-sphenyl | - a

bu&?sh@%%l)nat%yli f/ztdfn'\ g'x'g%'r;ﬁ%n;)('mng)-%g?éay]ﬁ&gﬁﬁ)g}ﬁ%hény}}ﬁ_cetic acid and
3-((hmsxjpg_nzom acid (1 equwalent) . .

DE; 15 fpoupd YA hydr oxy- tetrahydro pyr an
[00354? 5. PzOt&lJBh@lsﬁﬁhﬁmQEﬂlﬁ(i 2-@ief1-prEbick YRino)bh ﬂag;qh »methoxy-

by Baer e R o R IRER S SR Fs P Sbag ™ 5Py
2-@arbdxylc aad beptyinsitep (9002, & 7hdol 1 prepared actonding Yo thvar@edugrdescribad in
Tewhebﬁ%%ov 3% shaeHA AR folds 0 0 Mamol$ hid N-REmAMELRIL 0. m

om terrper ature. The mXture was concentr at ed
0. %ﬂﬁ‘éonrvéeéﬁ Qrkingtir M,sﬁ% anql g repsiion VeSS iFedoy rRishyy reomy 'am@ﬁ%c
The 2RNBRW RSB, -a6d th2refidd et prrifiedhytpydparative HRYC madey 1- 4-

(ZIEER gR,ﬁé Eﬁ%t(?]-gi .y 'Q-glgg%fl)a(@){g\%@-d g‘ze El }/Jd IP pxonylammogl}])yego%]
4- mﬁWaﬁhezyléme@es 4 Ttribydrexy frambrgro- pé@tlércarbq’ﬂzmce*wewscsw

wiidha%e sl idntyy tt&@@&«ﬂdpamcﬁdm l@a}ok@dd)d.bﬁibbrydﬂ @ixted @ndefan

atmcoasrhtéloenof ngjveSt htr r’I‘gg C ucpe %em% wa pur;rl?edobhe ep ratw if-%LC to give
over ni ght " e Cru eria B P ed

| (z%,.a%,,s& ﬁ%ﬁ)\ﬁéZ-lﬂ{-PL?Ge't'ﬁugls‘d @nxlxzmmzmg@hﬂsyop@nw@mnm -phenoxy]-

4 é&ﬂ&yip%;l B&w&ﬁﬂ §.@iRydrai® Lk daxytb-plyrin 3-catb & lidwetld: pr opi ony

w%%faﬁ%?%"sﬂ%ﬁ%ﬁ SEVIBSSTPS E PIoKTAR BV et r anydr o
_p&l_tﬂaﬂml ic acid. 1002551 Mass spectrometric

are displayed in Table 1. 20
E;Q%ihﬁzl\”ﬁﬂgcﬁ m%ﬂxﬁﬂ QURES D At Dp2 et

109356 &rgﬁﬂ"lé%%féﬁ“im‘%% ng‘i?éh"d’ﬁ‘i“i”l DE; regeptor isasigisedifize egjoligand
bidsling@sstyoustng CHIRGTRIHEBRY3 celis eyGixpressing es@aaok huingn P, are

resruép@51qh {9306k RLfad bagmm@gvl HSiDYE, Meﬁ'%ﬁf%nmfdgéé%% d%o6kd S

expressing r econbi nant human
pefid é’lﬁ%@hfd’éfa Thﬁmi‘ebfi*ﬁef Wefsaispended in (Ogpit Biepes.ef cpntpipifg b DTT
anll Y8 gly@rull togptbiihdtélg & thg ploteiffmiOBnbrghet @-18 pg potelnBiell) he

r
IER 80801 oL08 IR 1Pl HEUREIE DRy o s
10am§ MIZMIBPT& phep 95 Fréued- 2% frmanoprm plawens, p(HZl 4) for |69 gpinutes at
rofth RinBérithrahk )cacﬁh’bﬁ% atdtertiai- @6y ﬂa;b'ld fgatva Iulmd@h athaammt/b ghass

ST RSl Sk SRR 50 A5 B S 1
robrmtmnerasee thaw ishiiit WashIRITR: (3) mMdFep@OD FMANRCER 26) priotim

ha;\@amg mhura@estli{@ the rﬁﬁ@&ﬁake@% w@sfh@d i tﬁﬁamwn@ﬁ &l ey WhRBukler then
atma ass 30fi filte

on tnr
. spaQlan o el g g e S5 Sl g sl feomined
onpdlagkhid opCounti(Prekift BimeS (BpenifivuHirdg éstdetemomd etoplondidaative binding
ff
B B Dy B e LM e
pl ates are washed 3 times with 1 m cold Wash Buffer
then dried. Scintillant is then added to the plates
and the radioactivity retaipged on the filters is
deternmined on a Packard TopCount (Perkin Elmer).
Specific binding is determi ned as total radioactive
bi ndi ng 35m nus non-specific binding in the presence
of 10 p. M PG2. |ICsos were determ ned using G aphPad
prismanalysis of drug titration curves. Conpounds
tested had an. 1050 of |ess than 20 zni crorml ar in th| S
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EDTA di sodium salt) and incubation at roomtenperature
for 15 mnutes. The cells are pelleted by spinning at
wa3ao/oepee for 5 m nutes at 4C and washed once BET/OSB0M49621
ice-cold PBS. The cells are resuspended in 0.2 m of
ice-cold 1:4 diluted Cytofix (BD Bi osci ences) and
anal yzed on a FACSCal i bur (BD Bi osciences) within 2
hours. Eosinophils were gated on the basis of 30
aut of l uorescence in the FL2 channel and shape change
prism aE0\Gis @ bdrugtiphien corvei Coraemaly Bstedhad frolCwaf ltssSiga 20 micromatir in
thshdg. scatter analysis. The specific change in shape
i nduced by PGD2 was cal cul ated as the difference
Exgmpld8h; GHaS Binding e of high forward scatter
(0283 mea:lnnjf &1 alcBmjidifd 1P irfbe Bﬁﬂin@dfd}'l‘a lsBP) e@sﬁﬁsecP@Z merh¥r&RS

ed usi aph Prls al SIS of
Gﬁ &t {: ?H?) ﬁtg%ﬁ rxVI/’re':%mg HFa rI" mﬁ%@#ﬂ%{] Gssay
e @ERO0ABOY 1 Horsh THicoyainife lanMcDﬁIoluwdl aqd@enbnﬁngdtaomon@xg t0

peha m@‘}he%rlane% SGE Rt Abrandsre @yﬁﬁaﬂ@& %ﬂl 0\hMa H@p&E 3 c%duﬂnﬁé‘gmM DTT
anrgre%rane bi ndi ng assay usin DPlI sel ective

Blgerad “F‘i"@&ﬁ%f (T2 HenasiLe mwama S wietriates with 8108 pd
[”SBE’I}HSQBOGIM PCRRETIN GDY, mfeaeéraﬂommh Assuyﬁml&}ef @6 HSMPBEEELHH 7.4,

hn vl HBSS buf (10 . | nM
o R S o BB W Bl b P R S R D e
regetons pric terrpiatieddty rapil fmaiox Ghrough WedthantGRhelasyfibrb fikgr@Btes. The filter
pld\@mrvﬁﬁtﬁ& 3 m&@.m& HieHe ﬂﬁ’s@ﬂBdff&r dieRes/ %ﬁm@ﬁﬁﬁeﬁ hdde®to the

. Me
e R e S e T
Elmt). S8erifit EVASE 8€ermirdd tsaertl raipnpivelbiodisgmissgiany spBeifi¢ @ndirghdthe

abEE'ncl:\éI origp fgand (18@ nWCM}Fﬂ(g wire BQMM ﬁmg@r&fﬁ | ngr'ﬁ QM@Slpof%r@g
human serum al bum n, 1—I 7.4) for 60 m nult) es at room
HIRRORSETEY ur e. The_reactlons are term nated by rapid
Exfaimipter484: iVéinlet Blsod URgéindfhil Shape ChhigeAgdapss fibre filter
wd%lss"]‘ta%%d 1s-Eﬂ§'nftﬂantc€I(scxﬂiL1%ﬂx§§n %Jn?een@ [ineElf’IQ‘@vl%agalﬁep tuges?é?f(%ised

\Rg eni mne m nut es roomte
wi ‘we‘rf“ dpred 93m! thiquet °§ej?qdé8rm'c@omshﬁml ﬁé’fﬁb‘é’mpﬂmé (lms?%@iwég)
in7.2401 p@?pr@lyleﬁﬂulha mieBlbddnguortd@dindencutagd WESTtd Y15 thif@es. 5 ul of 1

e
oL 8587 PSS T 5 Al ) et
regstieps ats ingyRated fre exegilyi Sorieutéswt YC mtﬂm reerofnatesd bwm@cm the whes on ice
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Packed human platelets (Biological Specialty Corporation), were resuspended in 6 volumes of
Hepes/HBSS buffer (10 mM Hepes, 1 mM DTT in Hanks Balanced Salt Solution (HBSS), lysed and
centrifuged at 75,000 xg to pellet the membranes. Membranes were resuspended in Hepes/HBSS
buffer to approximately 12 mg protein/ml. Membranes (20 pg protein/well) are incubated in 96-well
plates with 2 nM [’H]BWA868C and test compound in Assay Buffer (50 mM Hepes, 10 mM
MnCl,, 1 mM EDTA, plus or minus 0.2% human serum albumin, pH 7.4) for 60 minutes at room
temperature. The reactions are terminated by rapid filtration through Whatman GF/C glass fibre
filter plates. The filter plétw were pre-soaked in 0.33% polethylenimine for 30 minutes at room
temperature then washed in Wash Buffer (50 mM Hepes, 0.5 M NaCl pH 7.4) prior to harvesting,
After harvesting, the filter plates are washed 3 times with 1 ml cold Wash Buffer then dried.
Scintillant is then added to the plates and the radioactivity retained on the filters is determined on a
Packard TopCount (Perkin Elmer). Specific binding is determined as total radioactive binding minus
non-specific binding in the presence of 10 uM BW A868C. ICsqs were determined using GraphPad
prism analysis of drug titration curves.

Example 49: Mouse Allergic Rhinitis Model

[00260] The compounds ability to inhibit allergen-induced sneezing and nasal rubbing is assessed
using a mouse model of allergic rhinitis. Methods were adapted from those detailed in Nakaya, M.,
et al.. 2006, Laboratory Investigation, 86:917-926. Female BALB/c mice (20-25g) are immunized
by an intraperitoneal injection (i.p.) of 2 ug ovalbumin (OVA) complexed with alum in a volume 0.2
ml on days 0 and 14. Seven days later (day 21) mice are challenged intranasally with 20 pul of a
10mg/ml solution of OVA. The challenge period occurs daily from days 21 to day 25. Mice (5-
7/group) are randomly assigned to receive either compound or vehicle and are treated by oral gavage
1-2 hour prior to each OV A challenge. The number of sneezes and nasal rubs are counted by an
independent blind observe during a period of 8 minutes immediately following OV A challenge on
days 21, 23 and 25. A significant increase in allergen-induced sneezing and nasal rubbing occurs
over the S-day challenge period. Inhibition of this effect by select compounds is determined
statistically using Graphpad prism.

Example 50: Guinea Pig IV-DKPGD2-induced peripheral blood leukocyte influx

100261} The compounds ability to inhibit leukocyte migration in vivo was assessed using
intravenous injection of 13,14-dihydro-15-keto-prostaglandin D2 (DK-PGD2). Methods were
adapted from those detailed Shichijo et al., 2003, Journal of Pharmacology and Experimental
Therapeutics, 307:518-525. Male Hartley 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
receive either vehicle (0.5% methyl cellulose, 4 ml/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
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and challenged with DK-PGD2 (1 mg/kg, IV). Thirty minutes after IV administration, blood was
collected via the marginal ear vein into EDTA tubes for cell analysis. 10 ul blood was lysed in 190
ul water followed by a further 20-fold dilution in PBS. A 10 pl fraction was mixed with equal parts
trypan blue and loaded on a hemocytometer. Cells were visualized at a magnification of 40X using a
LabPro light microscope and totals counted and recorded. Cells are expressed as total cells x 108 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 ICsy below 40 uM in the CRTH2 binding
assay.

Table 2. Representative Biological Data

Compound Number | hDP2 (pM) | hDP1 (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
Compound 32
Compound 33
Compound 34
Compound 35
Compound 36

o|8|8[8|5|8|5|5|5|8 (8| > |°[85|8|8|8|5|5|5|8|°|8|8[8|5|0|

bk gbababgba g g gigdidighdigdgbgEggiegigegbgldbgigba g gicgie gyl hs
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Compound Number | hDP2 (uM) | hDP1 (uM)
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 52
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 pM; B = greater than 0.3 pM and less than 1 pM; C= greater than 1 pM.
ND = Not determined

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

o> [zl > > [Glw|wl> > > = > » > > > > > [>|0|313|3(313|3|31313|3|3|3|3|3|313(3(3|3|3

elpgbgdbgdbgigivl kg gid by b g bk g bl kg b (ol bt kg b kg b g b b A el (o] o] b A L . 151

induced blood eosinophil shape change
{00263] In this double-blind, randomized, placebo-controlled, single ascending dose study of
Compound of Formula (1) in healthy volunteers the inhibition of ex vivo PGD2-induced blood
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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
challenged 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 concentration
in blood, and also for PGD2 challenge and eosinophil ~s'hape change determination. The extent of
receptor blockage is determined from the relationship between drug blood concentration and
percentage inhibition of eosinophil shape change.

Study 2: Clinical Trial Evaluating Effect of Compound of Formaula (I) on Allergen-induced
Nasal symptoms and inflammatory and allergic biomarkers

[00264) In this double-blind, randomized, placebo-controlled study of Compound of Formula (I) in
individuals with allergic rhinitis the inhibition of nasal symptoms and allergic biomarkers is
determined following nasal challenge with appropriate allergen. Fifteen subjects (10 active, 5
placebo) are used. Subjects are dosed for 7 days with either placebo or an amount of compound of
formula () that results in complete DP2 receptor block in an ex vivo PGD2-induced blood
eosinophil shape change pharmacodynamic study as described above. On day 7 subjects undergo
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 cytokines and other inflammatory markers are
determined as increase from baseline for treated vs. placebo.

Compound of Formula (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, a
novel thromboxane antagonist, in plasma and urine by HPLC 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.

[00268] 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 (I) or placebo on Day 1 of each
treatment period of the study. Adverse events, total nasal symptom score and concomitant
medications are noted.

[00270] Subjects report back to the clinic on Day 2 of each treatment period for a 6 hour allergen
challenge. The following measurements arc obtained: '

[00271) - Total nasal symptom score (TNSS) (obstruction, rhinorrhoea, itch, sneeze) with each
symptom 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
categorical scale from 0 to 3 pre-challenge, every 15mins from 0 to 6h post-start of challenge
[00273] - Other symptoms (cough, itchy throat, itchy ears) with each symptom scored on a
categorical scale from 0 to 3 pre-challenge and every 15mins from O to 6h post-start of challenge
[00274] Subjects report back to the clinic on Day 8 of each treatment period for a 6 hour allergen
challenge and the measurements obtained on Day 2 are repeated.

{00275] A final follow-up visit is conducted one after 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
with 10 mL of 0.9% sterile saline. The mixture is incorporated into a do§age 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,
such as a hard gelatin capsule, which is suitable for oral administration.

Example 52¢: Sublingual (Hard Lozenge) Composition

{00278) To prepare 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 distilled water, and 0.42 mL mint extract. The mixture is gently blended and
poured into a mold to form a lozenge suitable for buccal administration.

Example 52d: Fast-Disintegrating Sublingual Tablet

100279] 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 um), and 2% by weight of magnesium stearate.
Tablets are prepared by direct compression (44PS 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 (I) 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 ®, 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
seconds before the end of mixing.

Example 52e: Inhalation Composition

{00280]) To prepare a pharmaceutical composition for inhalation delivery, 20 mg of a compound of
Formula (I) is mixed with 50 mg of anhydrous citric acid and 100 mL of 0.9% sodium chloride
solution. The mixture is inéorporated into an inhalation delivery unit, such as a nebulizer, which is
suitable for inhalation administration.

Example 52f: Rectal Gel Composition

[00281] To prepare a pharmaceutical composition for rectal delivery, 100 mg of a compound of
Formula (I) is mixed with 2.5 g of methylcelluose (1500 mPa), 100 mg of methylparaben, 5 g of
glycerin and 100 mL of purified water. The resulting gel mixture is then incorporated into rectal
delivery units, such as syringes, which are suitable for rectal administration.

Example 52g: Topical Gel Composition

[00282] To prepare a pharmaceutical topical gel composition, 100 mg of a compound of Formula ()
is mixed with 1.75 g of hydroxypropyl celluose, 10 mL of propylene glycol, 10 mL of isopropyl
myristate and 100 mL of purified alcohol USP. The resulting gel mixture is then incorporated into
containers, such as tubes, which are suitable for topicl administration. .

Example 52h: Ophthalmic Solution Composition

[00283) To prepare a pharmaceutical opthalmic solution composition, 100 mg of a compound of
Formula (1) is mixed with 0.9 g of NaCl in 100 mL of purified water and filtered using a 0.2 micron
filter. The resulting isotonic solution is then incorporated into ophthalmic delivery units, such as eye
drop containers, which are suitable for ophthalmic administration.

Example 52i: Nasal spray solution

[00284] To prepare a pharmaceutical nasal spray solution, 10 g of a compound of Formula (I) is
mixed with 30 mL of a 0.05M phosphate buffer solution (pH 4.4). The solution is placed in a nasal
administrator designed to deliver 100 ul of spray for each application.

[6028S] The examples and embodiments described herein are for illustrative purposes only and
various modifications or change§ suggested to persons skilled in the art are to be included within the

spirit and purview of this application and scope of the appended claims.
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pr efare Gl (i it 1%%@“@5!?9(%‘1 {CEh)sfeytlonsepy), cyclobutyl,
deliv ew(,peﬂrgaocymgheeﬁ Dsubgitifed dNchsudktivkied pietlyd of d substifuedox ed
W th 73( gﬂv% cSt@arch. The mixture is incorporated
into an or 6sa ge unit for, 25such as a hard gelatin
14capdhe wmpeyai efpny eresfitleippl & 1B grhersinghe caripdund efiFommilaf® or
Ex aFprhala P)has Beldthubiig detkorGitiaqnl): Lozenge) Conposition
1002781 To prepare a pharmaceutical conposition for
buccal delivery, such as a hard | ozenge, m x 100 ng of
a conpound of Fornmula (1) with 420 ng of powdered
sugar m xed, with 1.6 nL of light corn syrup, 2.4 nL
distilled water, and 0.42 AL nint extract. The
m xture is gently blended and 30poured into a nold to
forma | ozenge suitable for buccal adm nistration.
Exanpl e 52d: Fast-Di si ntegrating Sublingual Tabl et
[00279] A fast-disintegrating sublingual tablet is
prepared by mX| ng 48 5% by \NEI gh of a conpound of

o,
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10suitabl e for inhalation adm nistration. Exanple 52f:
Rectal GCel Conposition 1002811 To prepare a

- W@b@aomexiewut i cal conposition for rectal deliverpCT/LUSDONOHIC21

of a conpound of Formula (1) is mxed with 2.5 g of
nmet hyl cel | uose (1500 nPa), 100 ng of nethyl paraben, 5
g of glycerin and 100 inL of purified water. The
resulting gel mxture is then incorporated into rectal
15delivery units, such as syringes, which are suitable
for rectal adm ni gtrati on. Exanpl e 52g: Topical Cel
Conposi tion &9028 1 To pregare a pharnmaceuti ca

t opi cal gel cd‘ﬂﬁlﬁ i ghpound of
Formula (1) is xed

qroxypropyl
cel l uose, 10 mOof prapy 0 of
i sopropyl nyristate ano nmL of purlfled al coho
USP. The resultlnq m xture i s then incorporated
into 20cont ai ner § éuch as tubes, which are suitable

for topicl adm nistrati GmnuEmm'pl e 52h: Ophthal mc

nic solution conposition, 100 ng

o &) GorahteTive-CoN Ol 16 o) CHG Tt e wi th 0.9 g of

Na CR "Ziig-CHIOH -0t H B HOHE CHRAHYWA L, C@E), fok b §uBstiRRdbS i3gbsuted
0.2 m%r op filter. The resulting isotonic solution is
then i ncé’r’por ated into ophthal mc delivery units, such
as @yeleSdrop contai ners, which are suitable for

Sol 2831 T
15 i AR B | £ gl o prepare a

160Ptrhedofih &m@elmacm;m&hlgn Exanpl e 52i: Nasal spray

spr 1?IEO"r » a conpound of Formula (1) is
n%CtGH;BD mL of a 0.05M phosphate buffer solution

(PHR% 4 cHljle solution is placed in a nasal

adm_ni. strator designed to deliver 100 Id of spray for

each ésp‘fxl i cation. 301002851 The exanpl es and

SOI& gg?l[ §§41 To repare a pharmaceuti cal nasal

17enbadbnprbdsedascidnbacbnperein are for illustrative

pur g? E&te(g-gﬂm-oybe% aMﬁE)‘- -é‘i E[Bﬁ“oto- ?lﬁ' shl?aqslmgﬁl%l? Fh%g%éls—4

sug ons 's
i ncgdes-rirwh raﬁet'F ed QSF“P?“P“ B BB- 823 Piswpthy-prepipnylamino)-2-

appld, Latifiado-abdsubagReetf)- ph&@xﬁ@ﬂﬁﬁdﬁ%h@ﬂyﬂ' d&Btic acM\('(lﬁ’];xpl)lﬁd

CLAl u

For5 A (??enzéﬁrelﬁga ?rﬁggﬁr |u?:r3 ‘qi?lsugtg%yz %@Fpg‘e[g’éﬁ"‘ -methoxy-
phaphﬁaﬂémftue@idl (Goraponed)):alB i€ (4s@illarerb@zoytymino)-2-(4-chloro-
phapreaQkbiyiR: pﬂ&ﬁ axk}hﬁx)p;rh@@l}uﬁettchaawfmpound 4y, 3-[2- (4-

R11
8§*§1°r%w‘r§“‘%aﬂ‘ﬁgtgw*l%%%w PopiRpiantag) PP et TGP
Cl onylbaead deid (Coribuds);l {3 d4-Gebenzyk-yreido)2-(4-chloro-

){{Lﬁl@f} acQ)c%Ei& 0 6 3-[2-ter.
) S( ﬁ&z%zé%m‘ (%ggi-gi@gﬁl@p(g@( g] )6& mlr\égloxy-p}géylé-a::et:c
- NRaaa(c@a),@mz {3F{2-tdrSBl(fﬂlsuﬁﬁﬁrln&}Hy1-4 @lchloaighaaadinb)-phenoxy]-

Cl- Y, cetic ;%8‘%1 4 amin

unsubst I t ut e ‘A{‘Iet gﬁ&f& gt@l :2{%{4 (2 gg?rH%ﬁR h{)gk&‘ﬂ r? 0812
napHeRgAYls &nzs{ﬁlbtéx'r gPeBd-4ethoxy-phenyl}-acetic acid f2ampeyrd O & -
5- ﬁ%ﬁmdylttﬁdpﬁfnﬁ&hyxb), 2- @msubetsmtddyleldmm-pmyp@hbtw@ed

6 gc%tl% a%[gﬁg(?m %ar(dy l 0 { 9 El(i ng%yl %glﬁxgﬁ ¥ bSt) I2 (;l)'lr&?ane-}

c1 @eﬁy{r@wawkvpxy ﬁrxe@zew RieYH sAcgtipfacid @n@@wy Doy,
a S Dhsdtyl- p*b;ﬁ&;yﬁfmddpwbﬁdok&dﬂa@ééulQ:hﬁﬂlythyl) ﬁaeﬁdipﬁi intidxod

futed na h I u

cns HREH P FSATTEmBRRE 2% cr 1o BB LIt Sirhimapt sy
6- nenbered heteroaryl, or -Cl- Cdancyl -(substituted or
unsubstituted phenyl); 20RR)is Hor G -C4al kyl; or R12
and R13 attached to the sane’ N atom are taken t oget her
with the Natomto which they are attached to forma
substituted or unsubstitutecl C2-C6heterocycloallcyl;
xis 0,1,or 2.
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2. The conpound of claim11, wherein: 25RA is -CH3, or
-CH2CH3; R4 is H F, d, Br, -OH d-dancy',

w@ke104bi1eor oancyl , Cl- C4fl uor oal koxy, or Cl - CsedR0S3009/049621

3. The conmpound of claiml or claim2, wherein: R' is
Cl - Ceal kyl, C1-C6hal oal kyl, C3-Cé6cycloallcyl, a
substituted or unsubstituted phenyl, or

- Cl- Aal kyl - (substituted or unsubstituted phenyl); 30
4. The conpound of any one of clainms Ito 3, wherein the
CONplEony]-inehiotyrptibry 1} (dcdtic heis (Qohpoad l};C{qucyelfoprEﬁmwd&b&nyl

Il n
E)n o o)F%I'dZ—,!%(tr@)o}So 4: }%ﬁ% glr (:Jh#l p}lﬁﬁdx?'g;ﬂetg%?-pgﬁnyl} écetxc ath
oc(%mpo'erie‘*) {cltgrobryrylaminePe2.2.2-ifagro-ethyipdfanyliaaiphenoky]-4-
- OCEBmo@Qm&FbE} -ae@fﬂaaw(Mnﬁunatm {er[a(ags‘ Dl?{eﬁ\klmityl'}lé?mnrb)-z (2,2,2-
e bt P sy R oetios A T e oo 161
uns dbkt# Chiowehbepdariaming)- %Phsmbslfanvlme@ﬂ -pbenoky]Stripgtok ¢-piteayd) -
b e Ngaelio acﬁr(CGnglamﬁ‘Ila |{§Id-B&%ﬁ$n&Méﬁlﬁgt (Q-rchlug%u%ﬁw(t)e d

YRR N R By A T L N
- N LD 41058 Ry RUBIRUBY) phed O M RBE RIS aci
N@oﬁn%unglﬁléum Y. cmm%é%ﬁwﬂ%@%ﬂﬁﬁm?%@% d’k"(’)‘;]“*

one of

C1 e c?aT“P/‘é ;?F"—‘w KPS B o1 it breslsmeng-2-(propane-

phepyllfinybniethyFbhénd ) kyﬁahoiﬁ;(tﬁmmsdcutcuhe cboa{pomﬂ absi3-uys-ed

ph:ref)éllhn%]) be&oﬁ%mn'ﬁ_%q%‘gyﬂEZ QIlfo%w_E%n) e&? ﬁ la:_cé-phcn)ﬁ}-aceuc

- CHeSA Compapd22); (B3 Benzeneyyifinylmsihyl-4gErigorobenapyiemioa mhoward-4-

of mayox@mﬁenglf}-aednahdia(clmp@n&s)m@-sérﬁeneé%ﬁoﬁyﬁnem 1-4-(4-chloro-

AL RO T, SOOI, O Qo2 Rl 1

A A AL M panqahletupéthoxgiphenyl]-acetic acid

S Ubgoinbdiin@ 25) Of3- (LS OREb ibbrs) 16£bRBN T Isoprép%ﬂsulmﬁm&%ﬁ!%@] -4-

o Pt o Bicomesintisy (LR Biuptorrim yicsamon-

u ns&bsnrpmbvlédylplheﬂwhWOXﬂ%-m@Wﬂlekw%@fblﬁﬁlb(CDdﬂubblﬁﬂ 20)", {3-

glnZ?ﬁi&Jﬂ[ﬂtﬁﬂdn@ﬂﬁ\/\ﬂ%@pwﬂlﬁmmg Belz %_ | TTU{&%F)?{;MWm )_I_ e

ynj Pqeﬁqul\p@]enm-mftg acid (Goppound 2@ Phdoro-5-[4- @%‘%&9‘)@7 rnr

Cy Chroeryfning)- wﬁﬂL@bmnahcsulﬁmmhletnﬁnwﬁoxylcnheﬂmmawaa,d a

2 lr" bf?ﬁénh«ﬂ:&? ?91:)8 3- ?—(Ftl%%zp ;Trﬁxp Xne/lammo C?(S)’pl'}?p%/‘sul?angmethyl

of RNEBMiPhgnyt oaCE'L‘I? a°’%(}é¥"l@ ‘rﬁ‘dﬁ@?e{%@\*ﬁf)@éﬁﬁd(zéfdlmﬂh'ul a (1)

or deiﬂgﬂaﬁm()j&—bprd’p&& 2 shifory Infethgl) PheRox9§-pety Pibede dcldl(Edmpound

For ﬂl)” {§ [lu IIgunethyl-propxonylarmno) 2-(2,2,2-trifluoro-ethylsulfanylmethyl)-
phenoxy]-5-trifluoromethyl-phenyl}-acetic acid (Compound 32); {3-[4-(2,2-Dimethyl-
propionylamino)-2-(trifluoro-ethanesulfonylmethyl)-phenoxy]-5-trifluoromethyl-phenyl} -
acetic acid (Compound 33); {3-[4-[(2,2-Dimethyl-propionyl)-methyl-amino]-2(2,2,2-
trifluoro-ethylsulfanylmethyl)-phenoxy}-4-methoxy-phenyl } -acetic acid (Compound 34);
{3-[2-tert-Butylsulfanylmethyl-4-(cyclopropanecarbonyl-amino)-phenoxy]-4-methoxy-
phenyl} -acetic acid (Compound 35); [3-(2-tert-Butylsulfanylmethyl-4-isobutyrylamino-
phenoxy)-4-methoxy-phenyl]-acetic acid (Compound 36); {3-[2-tert-Butylsulfanylmethyl-
4-(3,3-dimethyl-butyrylamino)-phenoxy]-4-methoxy-phenyl}-acetic acid (Compound 37);
{4-Methoxy-3-[4-(2-ox0-oxazolidin-3-yl)-2-(2,2,2-trifluoro-ethylsul fanylmethyl)-phenoxy]-

-53.
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15. The conpound of claim 14, wherein: R11 is -CH2CH3,
-CH(CH3)2, -C(CH3)3, or -CH2CF3; 5R12 is -CH(CF13) 2,

WO g(1eee313) - CH2CH(CH3) 2, - CH2C(CH3) 3, or a SubrtT/US1089049621

or unsubstituted phenyl; R13 is H 16. The conpound of
claim15, wherein: R4 is F, d, -OCH3, -CF3, or -0CF3;
10R11 is -C(CH3)3; R12 is -C(CH3)3; R13 is H 17.A
conmpound sel ected from anong:
{314- (4- Chl or o- benzoyl am no)-2-(2,2,2-trifluoro-ethyls
ul f ahenlyyetday hdid @hﬂﬁtﬁmcyisa 43-(4 Bl Racyanpiienigh butgie@fahymethyl-
aCI Zﬂ %lhm\g yp] -acetic a%()i/ ?Com m239ﬁ {3-[2-tert-Butylsulfanylmethyl-
( 2 éH %3 vh%ﬁwvlewmoglbpffeml“h@? Q1 Phypiieaesy ycidd Campdyed
Xy- pb)emy{lz)zen Bﬁﬁﬁdltﬁnyaﬁdtl@]-é Q:qumbm@hal)/l) 1,1-dimethyl- ethylcarbamoyl]
i{ r3re tp Y?Sh é{%hg;(( Theayq) e)c«tatﬁ: aglg b%mﬁy\ﬁi 6?(: glo[ éerteI% t sul?'fany metr]‘xl
( Comjgqumg-) -carbonyl)-phenoxy]-4- methoxy -phenyl} -acetic acid (Compound 42); {3-[2-
{ 34%4%@&9&%&1@%(5%% 99nd% iﬁca%h npﬁ%&%ﬁmﬁﬁwl
met rﬁ% b enox )§ IL‘Q?XX 5) %ry? cetic d

& I}]aceaﬁ acnc{( or[q?u(\ {3-[2-tert sul anylmethy1—4 (2 2,2-trifluoro-
Zomthwp@baphﬁhyﬂesmr—amythmtphwl)} -adeti Zci(Cdinpatididd);- {PADBRHON
yl amiyﬂﬁl}angmaﬁﬁ)&Wsopl}oﬂp&aﬁyﬂéarbmﬁ%{ﬂe}m@?@He&o@%gxyl} -acetic

Co
{ 54458 B5BBRHY P91 PeP sy BV SRS PP HEr Y
% Sglpmnmyy]s—m@mnmﬂhmw} ~goérieyid jGoapaint 96)&(3L[d—t<(r‘&kliﬂgl@lfﬂi§lnﬁ)hyl
But 5|(£S§-fﬂ{neth 1- pr{r()émﬁx limlﬂo) pémﬁ)na 5-chloho >ﬂhenla/l} -acetic ac111 8C0m8013nd 4’R
enoxXyfhige 16%33(9““5%@mwwﬂé‘éw)czﬁﬂeéw‘(mmhwéfmwmﬁhyl)
( 34%11&1&;@ -ptBu1 yhetid afcatrwwmtuhmk) 44- omumhaﬁ&yqum@mo
eno X a

p §£2)){J(n2no§§% %%rﬂﬁi)% eRnhl rrwa y plhe oxé Emg'l%%c acui:j
i soﬁ@@deP)ﬁ éﬂ19iﬂmrh§ﬂ|loxk>ﬁéﬁ@)@ﬂlmﬂhm‘e@hlewrp@éﬂym}hme
tic eﬁ&ie@lfér@@mw&ﬂengh] ﬂe%yl{ 4eetic acid (Compound 50) {3 4 (2,2- Dlmethyl-

|('1)2/ p- %B)ﬁ)ljgﬁy 358}'}/0) Zqﬁgﬁéﬁﬁgm?ﬁ an)’i{}é‘?ﬂ)@gg’g?}d ("Eﬁ&ﬁ‘bﬂl&gpf acetxc

10) acid GbrhpguRd 21)Dj4rid dnorB-{4(2 B linaathyl-propisvy)amihof-pr opane- 2-
sul ﬁéoﬁ}xéﬂﬁl?éﬁrh%mg%aﬁ lphé})yln‘%e'ﬂ@&%‘x’d @BERNhd 52548 Tchor2L]ad

0D RGP GBI o Erep R OT e e oy
net hsepe ghidGorpohrdi53)E8vo@)2-Dipkibyyiopiofatihag-2aci d

Cornp
{ 50 R ety Loheng 5 yrifloromeytyk iy aptic aid (Coppund 54
phertIA/E ZZP“H%%/MH ‘8repiopthsH) )Zi?a%émﬂeora@ihulsqlm#mwophm}yH-
( 344in(IQpedyn peaip aae@mb@my Bﬂmﬁ[@ﬁ'22B(rx%thglrpgo;ﬁdnylﬁx|niﬂ8)[@(2ﬂ2-
hyl Qxxglrrtﬁ%n){xﬁ th)% p%eno %]4 eﬁxymeny??(:ycet’?c aclg¥é<}mpoun%%g) ({:4

acCl
( 34M€€'§6‘EW??1‘°&W%@112U1(12022 -@.2¢2rtfiflyorrogtiyl sefdnylms iy B-plrepéxyi-
et hyhehyl PERiOAI](€GmpoliRf 3T XY (AEEIY lath 8294 r1-SuryAdul ihylmethy)-

( CO 20! ns‘j_% mf%l(r),ré/tpﬁeqyl]ﬁuetu ?cycf (gﬁxpﬁobxyd %?) ({é [%tetz Butylsulfanyimethyl-
5 ni F‘K%lb#lﬁm'éﬂ}qupsmylﬁralngbfnhkaﬂH)chlpwmhM}acetw aed (Coryoynt 69);
yl } {V?Ct@ﬁ Bﬁyl@ﬁfaﬂyl&lm-@m%@nzoylammo? phenoxy]-4 chloro ﬁhenyl}

b
enoi‘% ¢ %%‘?”E’P@)‘Z@F 6% Z%{?ﬁ' t B‘é\tgflé‘tlﬁ" y&“'(@ﬂ%ﬂﬁf?‘?ﬁ" RhF)“”‘y )‘4'
{ 34 ehi@enlrepy1Eareficanidl(Getpoyil-64); (U Rabi-ButglsbifamtivsthyaAi(310)oro-
pheg lmﬁlno B g&gwx m@tﬁwlp}ue@)@ GEAE 2 BE(HmbSRIBAIAT2 25 -

(3- enzo

2- ( éﬂ“ ‘t‘ﬁ%‘&?ﬁ%‘% F?ﬂ’%ﬁﬁ“ﬁ“ﬂ?r’""ﬂ -DheRpy Famsthare e hgpy Y apstie prid

xy] - 4- met hoxy- phenyl } -acetic acid 10(Conpound 19);
(314-(4- Chl oro- benzoylan1no) 2-i sopropyl sul f anyl net hyl
- phenoxy] - 4- net hoxy- phenyl’} -acetic aci d (Conpound

20) ;

{3-[4-(4-Chl oro-benzoyl am no) - 2- (propane2-sul fi nyl neth

yl ) - phenoxy) - 4- net hoxy- phenyl | -acetic acid (Conmpound

21); {31444-

Chl or o- benzoyl am no) - 2- ( pr opane- 2- sul f onyl net hyl ) - phen
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354- (3, 3-di net hyl- but yrylar ni no) - phenoxy] - 4- net hoxy- ph
enyl}-acetic acid (Conpound 37);

W@ d01vBodioxy- 314- ( 2- oxo- oxazol i di n-3-y1) - 2- ( 2, 2PCF/USI0DH/049621

or o- et hyl sul f anyl et hyl ) - phenoxyl - phenyl) -acetic
acid (Conmpound 38);

[3-(4-tert-Butyl carbanpyl-2-tert-butyl sul fanyl net hyl ph
enoxy) - 4- met hoxy- phenyl] -acetic acid (Conpound 39);
{342-tert-Butyl sul fanyl nmet hyl 4- ( 2- oxo- 2- phenyl - et hyl oa
r bariGonippurpitéd 32} er4 Burpisiiaxymeiiyd-iryZHluoseiehzoglaminb phenoxy]-4-
( CO'H}&U)E}ﬁphérg')}hacété acx(l ?Cotnﬁ&tnd %t l [§ l}J,-f W&u]fanyhnethyl-4 (2,4-

uor o

- di Mﬂﬂ?r cxézpﬂ'wu& B g:ﬁi%}-f]megloxy phenyl} -acetic acid (Compound 65); {3-[2-
{5gl;l‘reem;my))lsu&aﬂ?&ieh@@ﬂ%&h}drﬁ-beﬁﬁ@hmﬁxoﬁﬂkﬂ)xﬂmwwheﬁﬂl)
A-( %fe:gg grch qﬁgg&% nd é6§ 39%% )%thhﬁ/lsulfan{/jnetﬂylA—(% I§]-dxﬂuoro benzg)?[ljmmo)
-ac @bqneXYéremthe@d;hafm}rmethytd (Gogpgund 67); {4-Methoxy 3- [2 (2.2,2-

ter tmfﬁu,to;eh@uﬁlfaamémsemcaJmfﬂuoéo@remtﬂmylarpms)tﬂﬂkﬁa?a PpHénG R Labltic
?g%%%b(%gg%? }fg) {4 hgehoxg? )§¥2-(2%|'E }{L:ll()I'O et ?sulfany@nethyl)-4 (4-

{3- [trﬁluplemt:thﬁtw}szdmmcammnme'ﬂ -hiyeyl racel; 2{dZCompofihd A9Y; ¢4-Methoxy-

:t Ihgl[@ m@xkarba%amjh}%@h emﬁ%lyomem% Benbxy)-

et T PR T ot 15 S5 Metmpr T e e ik entlaminsias
Nox Y3,2,2trifledrbrethylsybfueiydtiyl) apb@bxyg-peedyftadeGosmpiTndpobhd 71); {3-[2-
{ 34%Jﬁft§lsu§ﬁ&bﬁle§m‘;‘£l %W%Qﬁﬁamﬂo %pl{ﬂ% lefte- PLJ?BLMAMQ gf?e%’:!y?-fi‘

I bano nox eny
( Coﬁ%&’ﬁc?hﬂ@}}'acf‘!!}:#?d fCéW’Q‘BG%%)I Bl PWhgfamonylammO) -2-(2-
4- ( &eﬁylcbraﬁaﬁa:wdumamaﬂmwﬂemmpometp&@@ﬂeﬁyﬂ} -ateti6 BdiCOMpPARaN

yl} L ionylarmi sulfogylm,
e A Db ERERE BB aametyoroeane 2 syt onyipeiy
p w%m@%mw@ﬁw}rmtww (Comppyng ﬁ@xvr[2¢mte$ry:rl§ulfm@eem1
aCI d(t, ﬁﬁﬁﬂé(hylfbi‘opﬁﬁ)’lannno) -phenoxy]-4-hydroxy-phenyi}-acetic acid (Compound 75);

4- D 344- - dj hyl -
EJI‘ oﬁ?d; 339gm no) &ﬁlyp 1%yém?§£¢%eﬁgv %Er%‘faﬁﬁg‘ﬁtl""ylmethyl)'
f anthwﬂrﬁh)m%@h@xg}]acwp pridhiompaaad?).c aci d ( Conpound

1849) ‘A pharmaceuncal composmon com) nsmg a therapeutncally effective amount ofa
{4-Difl uo(rjgrret oxy 344Q]§ di met hyl - propi onyl ai ni

b ( EPTRTLS BB roRa T y?rﬁﬁbmcyunﬁﬂ'éﬁm}fbkp% gest i
- ac dast onegbirchade@ivaihoadergtal®inactive ingredient selected from pharmaceutically
31 ccepta t € Ci C1 C 1 ro-e

E hyI%s %fbgen%érﬁgt yl ; gnen)gi)%%%l@ o pﬁe {szahﬁ mi:} éug%ag

202 87°PROESATS™Nd 51) ;

1 9{ 4- Thé¢ Hiumra3ddeal dmesttiondt dijrh 1§ fvagErtio M pRifinge)tica composition is
| SORSARIEPHI @mg%n@dh}la&!on ROF RN RIAC tetio R afimRllion,

mpound
(2, ?P&?lﬁé'f\ﬁwmm SPhsHYF admipBptouLor gicadminisiritionyor o- et hy|
20s ul fragpbhuiimédiyda) comP&RDY of/dlaim D§) SBdrkih tre pRGRideRica Qbrﬁbosxtlon isa

Co d 1> |
| coub By PUR P by TRRERAIP. BB PR BT AV ¢ phe
nyl }Usa@éf’r}, e g@m Cgllc(id;g dwg;m mgpensmg& solution, an emulsion, an ointment,

{ 344 1dtién, zngembbydneyd%l onyl am no) 2- (2 2 2 trifluoto-
et h sul fan acetic

21. e(ceo ﬁ%un tga% Eazmsp I- lelr}' u¥<1 in tréatmga sea eorc ;3[ 2101’1 mediated by
{344t°€%1@d®|'3nfet hyl - pr opi onyl ami no) - 2- (2, 2, 2-

2tri frh&&h@o&& Bﬁ/alnﬁb'ﬂciaﬁﬁkyll b ¥On Q’%ﬂé’%ﬁélpu‘éto@tdﬁxgse &‘QWJOL,
-acetic acid (Co

un
Vet ABRAES- deff*S% ‘°Prﬁ’6‘h‘§%ﬂ"§“&f°ﬁ’ {isegsg pr opngisongin ymprpipgly |,
or o- et hyl sul fanyl net hyl ) - phenoxy] - phenyl)-acetic acid
(Conmpound 57);
[ 3- (4- Benzoyl ami no- 2- tert'ﬁatylsulfanylnethyl
30phenoxy) - 4- met hoxy- phenyl ] acetic acid (Conpound 58);
{342-tert-Butyl sul fanyl net hyl -
4- (2, 2-di met hyl - propi onyl am no) - phenoxy] - 4- chl or o- phen
yl) -acetic acid (Conpound 59);
[342 tert- Butylsulfanylnethyl 4- (4- chloro benzoylan1no

.




24. The conpound of any of clains 1-17 for use in
treating chronic obstructive pul nonary di sease ( COPD)

w0 po1e/oo@ERroTal . 25. The conpound of any of cl ai nBCT/AU$2009/049621
for use in treating allergic rhinitis in a manmal. 5

10
23. The compound of any of claims 1-17 for use in treating asthma in a mammal.
24, The compound of any of claims 1-17 for use in treating chronic obstructive pulmonary
disease (COPD) in a mammal.
25. The compound of any of claims 1-17 for use in treating allergic rhinitis in a mammal.
5
10
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