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WD 2008/ 014186 PCT/ US2007/073945 -1- 5 10
2- PHENYL- | NDOLES AS PROSTAGLANDI N D2 RECEPTOR
WERNDAGENBESTS FI ELD OF THE | NVENTI ON The pr eseP€T/US2007/073945
invention is directed to 2-phenyl-indol e conmpounds,
their preparation, pharmaceutical conpositions
contai ni ng these conpounds, gnd their pharnmaceutica
use in the 15 treatnent of disease states capabl e of
bei ng nodul ated by the inhibition of the prostagl andin
D2 receptor. BACKGROUND OF THE | NVENTI ON Loca
al l ergen challenge in patients with allergic rhinitis,
bronchi al asthma, allergic 20 conjunctivitis and
atopic dermatitis has been shown to result in rapid
el evation of prostaglandin D2 "(PG2)" levels in
nasal and bronchial |avage fluids, tears and skin
chanber fluids. PG2 has nany inflamatory actions,
such as increasing vascular perneability in the
conjunctiva and skin, increasing nasal airway
resi stance, airway narrowi ng and eosi nophi
infiltration into the conjunctiva and trachea. 25 PGD2
is the major cycl ooxygenase product of arachi donic
acid produced from mast cells on inmmunol ogica
LPAFNGINDSIES A FPROSAACLANDIR BIRIECEPTON ANGUW EDNISTS
Cates JA, Roberts LJ Il, prostaglandin D2 generation
after activation of rat and human mast cells with

Z(r:]: : ;/!atggd mist cel F&LB@TﬁﬁV#@Qﬁ%Z] are one

The pfesd® ibVttiKRYs ditepedrts 2Lpheﬂy1LMda@ cbmBowlds Eth@ir rapapiens e
in conditions such as asthnma, allergic rh|n|t|s

phargjaceitigakcarenygsifions Fontaining thescepgipeursisy #t their sharmaceticel use in the
. . r | .
treat%?lﬁ?ﬁc\%?e&%? gtﬁgp E%ﬂﬁglgg eln% rﬁ&’cﬂ{lﬂgd E% he %g{t%n orgghsetprostaglandln
D2 reedptori N asthma, Clin Exp Al'l ergy 33, 550-556, 2003].
WO 2008/ 014186 -2- PCT/ US2007/ 073945 Many of the
actions of PGD2 are nediated through its action on the

D-type prost aglgp{eiktROURD OF £ EN"H

prot ei n-coupl ed receptor expressed on epithelium and
Locaimﬂeltghn ehalehee in paticaswithelletdie rlnm$1p; bratdnial aet}hhtahellldrglim
l.ong been reco rce of ?
ConR A GHSP e S G He B st ol et FabdaRvgton p
pros Wg%ﬁﬁlsﬁﬁ 8 G]ﬁ2)t & el i 888 ahdiBtoBBMiB] l§vagE|-ﬂiﬁJfé €afd and skin

| son S oche W Davies D, Bronchi al |theI|un1as a
chart(@ey fR@@u |Pﬁ]b2 hasf mggyr m/ﬁymrnatory actions, such as 1ncreasmg vascular

permeability in the conjunctiva and skin, increasing nasal airway resistance, airway narrowing

and eosinophil infiltration into the conjunctiva and trachea.

PGD?2 is the major cyclooxygenase product of arachidonic acid produced from mast cells on
immunological challenge [Lewis, RA, Soter NA, Diamond PT, Austen KF, Oates JA, Roberts
LJ 11, prostaglandin D2 generation after activation of rat and human mast cells with anti-IgE,
J. Immunol. 129, 1627-1631, 1982]. Activated mast cells, a major source of PGD2, are one of
the key players in driving the allergic response in conditions such as asthma, allergic rhinitis,
allergic conjunctivitis, allergic dermatitis and other disecases [Brightling CE, Bradding P,
Pavord ID, Wardlaw AJ, New Insights into the role of the mast cell in asthma, Clin Exp
Allergy 33, 550-556, 2003].
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Al'l ergen Sensitzation and Renodeling in Asthma, Am
JRespir Crit Care Med. 162, 113-117, 2000]. In an

we@xpsi4rent al nuri ne nodel of 2asthma the DP rRCEHPS07/073945
is dramatically up regul ated“on airway epitheliumon
antigen challenge [ Matsuoka T, Hrata M Tanaka H, 10
Takahashi Y, Miurata T, Kabashi ma K, Suginoto Y,

Man Q#%’eaﬁlﬁbns of pEDD Iﬁ{'&hle\{nate@ﬁﬁongh @&L%Iag onhhe Hrtgg@prxstaglandln

oshida N, Kinmura K, zoguch

(“DINareneptoa, &S prdteinstongled melicptoD2xjarsssad n&@pﬂhaﬁmnozﬁnd smooth muscle.
al l ergic asthma, Science 287, 2013-2017, 2000]. In
knockout mce, |acking the DP receptor, there is a

In amﬁﬁg afc FRpWab! 1th81uﬁh hYen $ %E@f&@&éﬂlé@dta)é a kquoﬁieé ghi c

|'anmat | on t suoka T, rata M Tanaka
mﬂamahlafsdwokmesmd ahqnmnqﬁhmaba@hhmogressqg pfrthte dlisgase [Holgate S,

k Y. chi N
Lac% Pa%\? S R%Lh%{l\zy B&Vleingzencﬁial E8%1H81aa ﬁggulﬁor of Airway
Aue@mma&on B[@B&rﬁ@dleﬂﬁ@hﬂﬂA@ZmﬁﬁAﬂa Jmadp@t@fzt @&re Med. 162,113-117,
| ergic asthma, Science 287, 2013-2017, 2000]; two of

200Q]ndn an ﬁw%menfaé AUne gnaskel ﬁﬁﬁﬁﬁhmaé%lﬁﬁ receypiog ipyramatically up-
regu{ﬂ%%:ds&{ 8¥wé epqihﬁﬂuﬁl%g%gpéecﬁj ééhréll gn el ‘Iéfrf’a!gt%{l%ﬂ% Engkpéeas éT%Ihag? H,

trs
Takal&slﬁlmrl\aﬁﬁaer T Z€abablyintalie, Sigimpdtors, Kxfbawm.ﬁ“; OghikulidhiAng,Y, Eguchi
nor ea and nasal _congesti on. %’e adm njstratjo
N, LB? PEPOTEAY Nek Hoa Ko Alidagicy! éolg‘@n Pehaet Ngypyae:

Pros't lanQBSBh a6 QRAQSRYT a[lQ‘ng &thia, ngé%‘éﬁmﬁ 28K0per7 BB00]. In

Pliysi ol ogi ¢ responses t0 i ntranasal dosé- response
knodkoat merglksking the IDP stcapionaheraet hrmetket irerhictitn ek ayi lypereactivity

ond HEORB SETHEARO S e Gy 15 i B TR T B B T

Kabdshim® R4 S38imot® 90K obayshilF, Upa&p! PI A8t agiih NS URAMEY, Yoshida N,

been showh to reduce a|r\/\]% inflammtion in a UI nea

Klmprad( sz@gm:hm\qﬁpndagft, AYaga dlgqlrupmyq Mrgstaglamhg 4¢ a mediator of
Cht ani
aller&ro ats %Qﬁﬁff)%ggﬂe \}Sen &ﬁﬁa tg\fq Oefrtg? Saralnﬁﬁgﬁ%ﬁsiog%u%n asthma.

a novel prostaglandin receptor ant agoni st, S-5751,
JPharmacol Exp Ther. 298(2), 411-9, 2001] 30 PGD2
The Difeieesniprels akip Hroseht todedryolv inthamep afleigigthittia sdroguggtg!lergic

dlSG?&E éhaﬁ?ééésﬁ %1} er z]glé ?6:‘[ %H@%é&@&{/%%%g% ﬁ%ﬁ@%a%‘m”%gy and nasal

congREITd SR 04] Al iid Xdiobfe f RN ths heschaves helose dépondert mddese in

ffective at all evi g.the 0 of allergic
nasaf porigeptiad [0l Ye B %éng l‘sﬁiggﬁav PRC gﬁ‘ﬁ@erﬁsre? fogipfrgnasal dose-
resp&?s\é%hQ%ge§MMls&anlh@ %ahachbhﬁe A dyeehn, Iaﬂe P&ﬁ%@aglaﬁ‘ﬁﬁﬁ'n adult
congest | the nost manifest synptom of

volunteersi witlsarfjd)witlesit n7sal RlgrgBaludiargy Clip ImRobol Bé(@d’t 17.924-35, 1990].
Sturino, C., Scheigetz, J., Lachance, N, Roy, B.,
Boyd, M, Abraham W, 5 Studies with a DP receptor

DP REAGM Mk Honist &b@@&n@dﬁ@wﬁ% RERACPhiGw P FSlamn@ftiolih €L8inta pi
rh|n|t|sa9gbAm . Resp. Crit. Care ﬁ/ggd 167, A21 rg Pig

expooPfal aﬁamArmcrd@i BAvAnUVEALY asal KkKashingo, Jksammmﬁnlﬁaergawa H,
Kakudo S, Ohtani M, Arita H (2001), Prevention of allergic inflammation by a novel

prostaglandin receptor antagonist, S-5751, J Pharmacol Exp Ther. 298(2), 411-9, 2001].
PGD2, therefore, appears to act on the DP receptor and plays an important role in elicitation

of certain key features of allergic asthma.
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Hasegawa H, Kakudo S, Chtani M Arita H Prevention of
allergic inflammtion by a novel prostaglandin
WO 2®8/014186 ant agoni st, S-575 1., JPharmacol Exp AGEDS2007/073945
208(2), 411-9, 2001]. 10 DP Antagonists are al so
effective in experinmental nodels of allergic
conjunctivitis and allergic dermatitis [Arinura A,
DP a&%&hwi&  hakb %Qéﬂ‘%oﬂlm t@?ggg%i‘%nat E?&%ﬁﬁgﬁg%—%ﬁiﬁﬂgﬂg of §llergic rhinitis
in muhfplesneaics.cnd myora spaeviedallp hewst baghahaohivm to mbeéypt tbe antigen-induced

nt agoni s S- 575 J Ph Ther , )
nasaf] QA Sos Bie. st e Sy RO TR AGh PR S iR Rpfavoie, C.
Robldpkad, AY, St@’iﬁ’&@ TSch 85¢., Machat&d, Moy, B. GKARIMY; Abraham, W.,
Mat sunot o R, Nanbu Ohlchida S, 15 Nakai 'H, Toda M

Studlm’ss’clde}? re¢eptorretegonissis Sb¢epgmd@mnea®& wot¢ly ef alkgngic rhinitis, Am.

or al.l [ di 2 rec oni
7. RGPy O . 1€, B R TE R REmh RO R IR g .
Has%’dﬁlam\'\f@}ﬂihw, Ohenpre2eii H Méedition df hBerdiclifftimindtiéh by a novel
conmpound of forrrul,a%zAg 20 R R6 ORs RN (A} H R4
prosiggEnginTecqRIQTANRECHE S 75 | RS Chip BRI HherRAN@OA11-9, 20911,
Rl is phenyl optionally substituted with halo, R2 is
phenyl substituted with halo, R3 is
DP aytfpodiseshdroniBe bffB(ZtWe in Bxlﬁeriﬂﬂlehkdl otcdle Baxiziibrgic conjunctivitis and allergic

i chl or o- phen nmet hoxy- phenyl et h
demgatiﬁléﬁ gwrapge Wué%h%is 112p iTEAtslarBWa Ehgﬁﬁg%‘f]ﬁﬁ Kaiiudo S, Ohtani M,

ArltgHt PierEMiHn%tllla i inPRBYABh a’nof%@leﬁwétgélgﬂ(im PLceptor antagonist, S-
3- phenyl - n-prop WO 2008/ 014186

575 PO HISR06H [P 3045 298R), 4 1, @00 hemd TRSlsu ¥, Kobayashi IRelwabashi M,

Nakgiyyf,lr@&égﬁa, i\%lgﬁi}g{!i §u§ﬂ‘§$t’roq,x %i(a(izerﬁ\/Ia%siiriioto R, Nanbu F, Ohuchida S,

Nakai H, Toda M, Discovery of a new class of potent, selective, and orally active

prostaglandin D, receptor antagonists, Bioorg. & Med. Chem. 12, 5361-5378, 2004].

SUMMARY OF THE INVENTION

The present invention is direct to a compound of formula (A),

wherein:

Ris R'CH,S0O;-, R’CH,;SO,NH-, or R'NHSO,-,

R'is phenyl optionally substituted with halo,

R?is phenyl substituted with halo,

R’is 2,6-dichloro-benzyl, 3,5-dichloro-benzyl, 2,4-dichloro-phenylethyl, 2-methoxy-
phenylethyl, 3-methoxy-phenylethyl, 4-methoxy-phenylethyl, 2-trifluoromethyl-
phenylethyl, phenylethyl or 3-phenyl-n-propyl,
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R4 is 4-chloro, 4-fluoro, 4-nethyl or 7-chloro, R5 s
chloro or ethyl, R6 is hydrogen or nethyl, and 10 R8
WO 200890H18KYy; or R is cycloheéélaninosulfonyl, PEAUBX07/073945
hydrogen, R5 is chloro is hydrogen, R8 is
-NHR7, and R is nethyl, nethylsulfonyl,
et hyl sul fonyl, hal oal kyl sul fonyl or tetrazolyl; or a
}{lphﬁgﬁgg&ytlcally acceptabl e salt, hydrate, or solvate
he a pharmaceutically acceptable prodrug
Illshehbui, or a pharmaceutically acceptable salt,
RS ﬂ %;e or oIvate of 20 the prodrug. Another aspect
it Ny fres invention is a pharmaceutica
}{1§0ﬁp&%k§u9n conpr|S|ng, a pharnmaceutically effective
amount of one or nore conpounds of the invention, or a
pharnaceutlcally acceptable salt, hydrate, or solvate

t her har maceutical |y acceptable 25 prodrug
Rlsth8¥§§?ﬂygppgx; gPﬁaceutically accept abl e salt,
R* 1§Wdfdhl(ﬁ004 fladloy anetldfl ok Mechpiredrug, in  adm xture with
pharmaceutical |y acceptable carrier. Another aspect

Iil%fchhé)%ﬂégﬁnt invention is a nmethod of treating a

}{1§35%$§%m§&ﬁ%9%& g,d roma PGD2-nediated di sorder

I nc ng, limted to, allergic disease (such
R® isas hadllogy,girc 30 rh|n|t|s allergic conjunctivitis,

atopic dermatitis, bronchi al asthma and food al l ergy),

systen c nastocytosis di sorders acconpani ed by

Rlssyg gg@&(ﬂ@@ﬁo§@$hlactlvatlon anaphyl axi s shock
choc nstrlctlon bronchitis, eczema, urticaria,

1{1@|hgasgﬁyacconpan|ed by itch (such as atopic

RS der ﬁﬁtltls and urticaria), diseases (such as cataract,
% ef"REr detachment, inflammation, WO 2008/ 014186 - 5-

R® iPCh 42807/ 073945 infection and sl eepi ng disorders)
whi ch are generated secondarily as a result of

111$eHEHBoﬂmdacconpan|ed by itch (such as scratchlng and

R’ 1sb eatd thnsyg etilglgﬁl% mnT?tet%QSl}lﬁ)&gp ﬂaloal%?llsﬂﬂrf ur%;:l 191 & Y& trag?tligfm hary

scul ar

ora gﬁﬁhﬁemycanﬁ a@v@pt@breh,@m Iratdedte oakblRttetth&eofPh pmmﬁyeutlcauy
ulcerative colitis and the |ike by adm nistering

s a?@epﬁbleéﬁpd@g t@f@fa@fn@azf@@m%eéﬂppgllyacfs@é@ble galh rbfzséri@fe @tsolvate of
%ﬂg of the invention, or a pharmaceutically

acc g%a salt, hydrate, or solvate thereof, a

pharmaceutically acceptabl e prodrug thereof, or
Another aspect of the present invention is a pharmaceutical composition comprising, a
pharmaceutically effective amount of one or more compounds of the invention, or a
pharmaceutically acceptable salt, hydrate, or solvate thereof, a pharmaceutically acceptable
prodrug thereof, or a pharmaceutically acceptable salt, hydrate or solvate of the prodrug, in

admixture with a pharmaceutically acceptable carrier.

Another aspect of the present invention is a method of treating a patient suffering from a
PGD2-mediated disorder including, but not limited to, allergic disease (such as allergic
rhinitis, allergic conjunctivitis, atopic dermatitis, bronchial asthma and food allergy), systemic
mastocytosis, disorders accompanied by systemic mast cell activation, anaphylaxis shock,
bronchoconstriction, bronchitis, eczema, urticaria, diseases accompanied by itch (such as

atopic dermatitis and urticaria), diseases (such as cataract, retinal detachment, inflammation,
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a pharmaceutically acceptable salt, hydrate or solvate
of the prodrug. DETAILED DESCRI PTI ON OF THE | NVENTI ON
waoBeid1gé ti on of the Terns used above, andPCT/US2007/073945
t hr oughout the description of the invention, the
following ternms, unless otherw se indicated, shall be
understood to have the foll ow ng neani ngs: 15
infect{AAGURLSing idoRker ngrvﬂﬁé}{‘ére g@n;‘é&%h Qleond A4 a§glr'és¥lﬁlo?'%hav10r
expressi ons, are mneant race conmpounds
accolgrameld g 1‘(cA)(suc(1Ia}; scratchingaind beating) asflaremetiom ehomec obstructive

descri.bed, whjch. expression includes dru
Pl i PP RS PP B R ghap Scstior dsculi abiifar. Honic
rheuBRk@bBBriti€ pBurisPNIMRRS coliMd@idetht Re 69 Q&Iﬁiﬂist&ﬂlg to said patient a

permts. Simlarly, reference to internediates,
pharwheeuiisally effeasitve mimoynt eftieremuioved ofitles ioMeiitivador 4 harmagrutically
acceB%RF es)a(t[t,aﬁ: edretttg,gl)réglsv&e tﬁéregfsla nggtin\éag%:u 1dﬁ%§ﬁ§geg a&)g:l prodrug thereof, or
a phetRstitidall¢ deddyptadResattohfdaite or bl Qe OF dpsodrar t i cul ar

hal oal kyl are | oweral kyl substituted by one to three

hal ogens. Most particul ar hanaIkyI are Iomeralkyl

substitute | "
means hal oal@yﬁﬁ%&%%ﬁﬁ e 1 ncl ugﬁ %Ngﬁgw
"Patient" includes hunan and ot her mammual s.

"Pharnaceutical ly acce éable rodrugs" as used her ei n
refers to those prodrHgdngen ehthe TegRpounds of the

As 1@5@%% dﬂ@l\’tﬁﬂﬁlgﬁ’&htm d%@cr"i’lftﬁm ek DinDedeldR, ﬁl%%&%g QR dunless
medi cal " j udgnent, suitab use I n contact

othetvhise iridssupals stofll heatiderstood i hiﬂveuhd tdlavong oictyings:
irritation, allergic response commensurate with a
reasonabl e benefit/risk ratio, and effective for their

“Cofngblﬁ{ﬂg%@ tHAPreQaBddAiR0, afer quQEieHﬁ&Q%ds%§ %5meh‘1§t@o @fnbrace

e conEounds of the invention. The term "prodru

compeudls of @tmq:lmj(ﬁi) tihell) ps(HIt) paheriobefor dascnbedowhis %yaxeteaswn

e Jnventi.on or
1nclude§: pg%@rggs em a ?/%F {;al WATSY pt%/lgtsaﬁ{sb?n(f ﬁg (glgartrtﬁ% Sl hydrates,
wherdtte t;@raa;afs@ rparﬁhﬂtp ISiffalyrlQ, Q@fﬂfeﬂ@y ty Rt draid8iatIER R@NErSOTHot they

such as through hydrolysis in _blood. The conpounds

thenpsglyies A Chitahdp Meant tg cobeice Ahaibtas gigduply atessharp ghe context so
plm@ gvantage that they may exhibit inproved
I0oavailability as a result of enhanced solubility

and/ or rate of absorption conferred upon the parent
. coppqund by virtue the presence of th
Halgatkah dPrangjaflyl élft@av%tf Ry gredaghree htle eraupen %E%WB]&H Aelgalkyl are
1ow&51t< BsibRtBredl fiby@hc to fh@é}%@gﬁb M@Wém Hato g@\étqu@eralkyl

In s|gn of Prodrugs, undgaard vi er
subs(i@8BYy, one halogen.

“Haloalkylsulfony]” means haloalkyl-SO,-. Example includes CF3-SO»-.

“Patient” includes human and other mammals.

“Pharmaceutically acceptable prodrugs” as used herein refers to those prodrugs of the
compounds of the present invention which are, within the scope of sound medical judgment,

suitable for use in contact with the tissues of patients with undue toxicity, irritation, allergic

response commensurate with a reasonable benefit/risk ratio, and effective for their intended
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Met hods i n Enzynol ogy; K. Wdder et al, Ed., Academc

Press, 42, 309-396 (1985); A 10 Textbook of Drug
woeesgmi1snd Devel opnent, Kr ogggaar d- Lar sen andP¢A/US2007/073945

Bandgaard, ed., Chapter 5; ™Design and Applications

of Prodrugs" 113-191 (1991); Advanced Drug Delivery

Revi ews, H Bundgaard, 8, 1-38, (1992); J. Pharm

use oqfcthe corzé un%g gf ﬁ%gégﬂtlorg;?g% ﬁg"gmggu% s aNoF@g{gﬁ(Y fhat is

tranﬁylsm@rm vivh.to lsieddie hkompochd of thSinebitaon dk4 pha@ngeutically acceptable

siu and BIO eversi.bl e .Carriers in .u
salt, BYARETO BhaR of iR TR R o TPy Rl R bt
mecl‘ﬁﬁﬁsﬁﬁd @ﬁélpzﬁ tﬁﬂﬂgﬁ’ﬁfl%[’%ﬁ 15’ bR THOSM &nd%&rm@h‘i‘éﬁbohcally

47, No. 10, 1-12°(2004), which are incorporat ed
cleaheéqlfegn@ubyhawefﬂ@fr &V@@tagﬂﬁlaéshamaef e@hlbuthmpm@dl’ougisza@bﬂaty as a result

of e aggq,citjs&)ﬁjubﬁlgtg I%lg/g eﬁ})%grpltﬁg%gn grrg(ng/(Pnr @I %nt %0%13[%(818(1 by virtue
of thb)prdf@h@ﬁﬂ th@m@ﬁ@ﬁﬁcaﬂl@ clbavalily ggfdiphthds, QhMS t(ﬁhpdlmdﬁact as pro-drugs.
onpound of the invention. Far exanp an este

A thslf%lah dipceysion is BrRyisleddn Sesignpé Prcrs%%ﬁ HorBt@éa%aad,rﬁdndﬂ%ﬁwer (1985);
v BB T RSN Sy oL s 0 e
Texthsolref Ditlg E&ﬁgr arfridehelgpmeat, ﬂybg@meh’-LaB@wnug{ Bifmdgaard ed.,

2-di net hyl a t hyl ter pr

Chaptphyyr lssignengd %np;ﬁcﬁtoeéﬁ Bmd@%gﬁéﬁ%} @9&% Adyapegd Drug Delivery
Revfawg ltlo’ﬂuﬁd aP@rggmlgcp@oé) 9r QARLE @G 67, Addibg ncﬁé}ht Pharm.

base addition salts compoundS of the present
Bulh rN/eNake(ya ct AhgZ 693 &lﬁt&":),d%m dripgs gsepat Pdlivary Siystemsluf.i Hgguchi and

V. S 1 A0E 8 PRt i BER i Biob et e Lt S RN BB

Rocro;@réaom%nc@ﬁ PRATRCHARE ASDcREEPEAH P&ghfol PRsPINOSEM Med. Chem.,
i nvention effective that produces the desire

Vol.teNgptutli- 2 @0pék whidhese ricoegrated egrpin byueferanscal | er gy

relieving, or inflamatory relieving effect. WO

2008/ 014186 -~- PCT/ US2007/073945 "Sol vate" neans a
An d&hm%lec@th@p@aﬁjgato'm@ombo@dc@m@uﬂénﬁn i Bh 8steMyBituigOTEster

one or nore_ _solvent nolecul es. This physica
prodgugs geeas ipsAMPRBN SIS KORYSERA b Yike PH gletqhe?he 8RR} 192> by
I I

hycrp SRR Sorab R A ool FBEFARAD f Rer bRALAL S ompound of
the invaiop momﬂaenhg acdrbexycgrgsp alay Ibatcbnvaaetlbié by ihgdmiyssst zalvbuorte the

SO Sol vat e". enconpasses both 5 sol utign-phase
Corr?&gevfgag SRR YRBTHODetHeA S (RS U RSt RiodTige P Eester Prodrug

Orzwggtﬁg,ﬁﬁmcggtlﬂ?p&k@ asjru@nd net hanol ates. Sone of the
conmpounds of the present invention are basic, and such

conpounds are useful in the formof the free base, or

o | a t t abl id ..
Phiga iR ReEhte Gl RS TR o i olighfe FRERIS e opfhnig acid
addifTBf SalG&OMMEERHsE RAdifier §81k O6f deBiourdibfithe Pledlt iri@ntidtS ETIRe salts can

the salt form
be prepared in situ during the final isolation and purification of the compounds.

“Pharmaceutically effective amount” means an amount of compound, or compounds,
according to the present invention effective that produces the desired therapeutic effect

described herein, such as allergy relieving, or inflammatory relieving effect.
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i nherently amounts to use of the free base form The
acids which can be used to prepare the acid addition
WG 200801418€| ude preferably t hos;e whi ch produce, PEITES2007/073945
conbined with the free base, '15 pharmaceutical l'y
acceptable salts, that is, salts whose anions are
non-toxic to the patient in ~pharnaceutical doses of
« » |
o e Tt P R Rl DI Pt g U ghor more
solveftinndtsilas Ehls lpﬁimlealtassctimaoamms hﬁ(ﬂmg@u@ndmg In certain instances

armaceut i .etbleslt of said bas
the RERRACE apebtsbeiBRAgR. PLprrir yhadans PoRoeaohEnsmglocules are
1nc011§ﬁ£tb'&l irthe cf}@’sé'l f@fccdf thd@yithite @@ﬁ? RV EV@Bohbasb&&oth
particular salt, per se, is desired only as an 20
solufipr-ghase dnétselqbiwdmtesa£epf®¢nt@x‘mﬁ@ﬂ\@tesmh@ndq Ipesirated, eethiagolates
andnl{ qﬁgnly for purposes of purification, and
35%?? &ation, or when it is used as internediate in
preparing a pharnaceutically acceptable salt by ion
exchange procedures. In particular, acid addition
Soms f the commQupgs frthe Rrcant We%%?rﬁtbéﬁl? e pueh pRympyeds are useful in
[
the fgﬁfl to];flm%gfre%oogg% :('_)g ﬂlofrhg If{)‘ltg‘? ofa a[n i aCI 108 ﬂc\éﬂeol%tg?lg acid aﬁidmon salt
thergd] t t hus forned Pharnaceutlcally 25 acceptable salts
within the scope of the invention include those
derived fromm neral acids and organic acids.
Ac1£&%ﬁ1’ﬂ%r?§a¥ts e adméi@c@oh{féipetﬁ %Ilhrc'fdr 'ﬂlgé Ul it Et%cnce use of the salt form
hydr obr om de, hydrochl ori de, fate, bisulfate,
mhep:lmdg pheuets tousa altths frac bisatferm. oTb& atids whrigh ealab@used to prepare the
stearate, |aurate

acid 88&%9@ salgséﬁﬁ:}gat efqr%ﬁy atég %v %]SIBR s W{l%%ﬂé‘?lged with the free base,

pharflatédic8lly ﬁéﬂeﬁ@%& saft$) Rt &f Galts Wtz hiRdh&arctdhitbAk € the patient in
napht hyl at e, syl at’e, glucoheptonate | acti obi onat e,

pharg@lcmwak dases Gftﬁhﬁaall@nm et the Aenafigiad inhibitqyy @fﬁe@ﬁ theeent in the free
h h
basei aLe, %1%1 Vétrl]aa ?Cg éy 518Ie ?%%&%%X ollgﬁtéiylt[ a:afl%p% ggﬂh p%ai‘maceuhcally
accePtaBRIMRLLT QNBbas cgivuatesy ptanass all acid addition salts arc useful as
cyclohexylsulfanates and Iaurylsulfonate salts. See,
sourpgsrofdhatipg kass foym geendbthe pprtipplar S%pzwa}sahe&ligéonlg as an

I t

B e ST T T S
purifiedtion ancla dentifengor, loe whomitasingtdeis ifthenddimze it proparing a

substjtyted w aci dic nnlet base addi.tion salts..
p a@aﬁﬁyl% P‘&PR@EQ%E by gichpige DIOSRIMESS o B DBHE AR a?@@ﬁﬁmon salts
can B@E repa€d b§‘ @éba'raﬁel rr@aféhhg fhe ﬁiﬁﬁe@fcoﬁl?Sutﬁﬁlntns FRAke form with a

I nherently anmounts to Use of ee acid form The
suitdbisergamhioc hlocamlctwldjaeidlswletupg dpanle thus hernizds @hadhakceutonally

ncI refer t hos uce, .when. .
scodg Bl AP e LBtk BTy O Rineral acias
and alcg@ﬁirata@falseE§ah 1% ddi@hddifen Mdsth%clwa:ctﬁ@hy&bb@ﬁﬁd@wdrochlonde

non-toxic to t patlent in pharnmaceutical doses’ of
sulfatiydisyidfatos ph@@hathatltr@theacs@ﬁepwlm vilemichplcaieypadiitaiet guinates,
steallapef ?a% boraté I'f)% %tf '(i_)a ?tu? %%681% TN E)% a%:é 12%%‘“[, glape\éte (%.r[?arate

soascr rbabf ons.
succiraie, &lrgate, mhmym@ mestyhye, gridalidpt@laye, taobionge tsaefamates,
purlfled conpound inits acid formwith a suitable
malonates, salicylates, propionates, methylene-bis-3-hydroxynaphthoates, gentisates,
isethionates, di-para-toluoyltartrates, ethanesulfonates, benzenesulfonates,

cyclohexylsulfamates and laurylsulfonate salts. See, for example S.M. Berge, et al.,
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organi ¢ or inorganic base derived from al kali and
al kaline earth netal salts and isolating the salt
W@ bawg/of4gasered. Base addition sglts include PCT/US2007/073945
phar maceutically acceptable itetal and ami ne salts.
Suitabl e netal salts include the sodium potassium
calcium barium zinc, magnesium 15 and al um num
“PhadBlabSrticdids €Y Bpa5R) E@i.,%j?é—tl@% I WAL &@%?édq{@rein by
salts. Suitable inorgani’c ase addition salts are
refegnepar ed from netal bases which i ncl ude sodi um
hydri de, sodium hydroxide, potassium hydroxide,
cal ci um hydr oxi de, al um num hydroxi de, 1ithium

Whday tHeQ¥hfipBund SBEUP aRicHIdMEANBRtINEEd withRe oM P%icBe bagthddition salts
the like. Suitable am ne base addition salts are

mayhedpanascandraoersigplne mowheaivemgnicfosn 61 usceand ihasactice, yse of the salt
f t abl It d f bl y..20 i ncl t

forma10 L%?g@tl%r%gwﬁg?o:usﬁ roé nL?efﬁ%rai%uﬁf;oa ?ﬁ" e%&%&i@g}}lhﬁ%ecan 2Red to prepare

the B2R€ BAE Gy s G pREfetddBf thobOWhich rdduicé, YWwididombined with the free

_acceptability for nedical use. Amoni a,. ) )
acid eplpymeacratiral i asecptablesaltyy thatis yalifivhese cqtipas pig non-toxic to the patient
. raini i i .. C i T, . .

n PR RP OB EOTT BeG I T benigiebjphibiopytfocsinherentin the

free Haetdnanal atitodby pido effedte ascNbhig o zythp keti@tshBhardddion salts can also
di et hyl am ne, pi perazjne, . . , , ,

be pf@@ﬁ@?ﬁwﬁwvﬁ& Iﬁ%tyngéﬁ@ PGP OUPS T i h Arandht sable

orgaﬂ%ﬁfr@fdr@@nic B%éeeﬁfeg¥é@ﬁbﬁedlk£§qn‘a' MEMNAY &M ARtal salts and isolating the

ephenani ne, ydr oabi etyl am ne, N-ethyl pi peridine,
salt them foriredi Base addetionasals melwlerpbaimareuti@tly aetdpidbémmetal and amine

|.am ne, dinethylamne, trjnethyl amne, . : .
st R VA SBPE g Ry olag g <41 i i zinc, magnesium,
and @EHiMiA Galtsa P rtebufey GhIRNeX WeaBH e arfiSpot@lstunfsulReRBBable inorganic

useful in thensel ves as active conpounds, salts of

basceaddpoursaks g prapered3oom mesad bpres vrieh insleflg bodivm hydede, sodium

urposes of purificatjon of .the c ounds, . f or | & .
hyagolt R aRs MY i . el By drsiter Y W PE e OB Ry droide
magh&gurs ayixardzihb By @akidotnd RPN SSitalit d/indba@d iddiSon salts are

and/ or starting materials by techni ques well known t

0
prepersgSeons Rinnes avhigh haye Sﬁﬂf{tc.ienvﬁﬁ%tyap Gaz ggfablg salt, and preferably
1nclfﬂﬂ6§§%ggzésqgﬁﬁﬁ Rre f*réqélg\ﬁtu usd§ i@ﬂl@aﬁﬁfa%l?e%i%tg%ecause of their low
conpounds of the present ‘i nvention nmay contaln
toxi@dsymadeiccdptabilitgrfoemsdicalnss.e Aasyomigtothydenediahens Nvaythyl-glucamine,
.i ndependent |y be either the R or configuration. |t
lysing preiniee, ST Ehalier Ng¥e _l@azme@a%nﬁ&aﬂléneaP@qupafca}ne,
dicti8bladiifk, ?P&HﬁﬁféDﬁ%eﬁ&;ﬁ?ﬂ&et@mﬁ%,q{ktﬁ?{ﬁmﬁ{é ipefsfHeDi t
geonetrical 1someris It I's to be understood that the
tris(pydzeremocthyly-eminaorethane) etrewcthy lantneriigudlydgpeatvetridtigddmine,

. 1sqomers and stereoisoners and mxtuyres thereof .

dibep AT P e RRRe SR bR nEaige. Ty el Dppry lamine.

tetrab MR Mrh@Bniufk edrab GBI Sofian, RRthRRAR& R cthyRMiAd) &lifhethylamine,
m xtures, Dby the application or adaptation of known

cthyasing dbgsic painescadin b €. dyMemandoggiapei and deyniohgyplominmd
recrystallization techniques, or they are separately
prepared fromthe appropriate isoners of their

As wall grovach bR in ddahisélvenaldeylye tdinsduindgtshienst cdagioands of the

. tautoners of the conpounds of the_ 10 inventjon are
inveprsang usctut foi thermseeses phrHicpBen phthe seepeayist o1 erenrlg by

expla'itéticﬁl%fttﬂé@ﬁtﬁli{y%ff&eﬁéestb'@ﬁween the salts and the parent compounds, side

products and/or starting materials by techniques well known to those skilled in the art.
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conmpounds. The conpounds of present invention and the

internmedi ates and starting nmaterials used in their
w@e@pat4sd on are nanmed in accgr dance w th | UPAERCT/UB®E7/073945

of nonmenclature in which the”15 characteristic groups

have decreasing priority for citation as the principle

group as follows: acids, esters, am des, etc.

,

Aot AR AR ion BBy M e
centers ndhresecis gureeinaer's inﬁy iiepatdenidy be ailthdEdrenRiboaS andfiguration. It

.,honmencl atur.e n r ent wth ea ot her.,
will PR ARl [osr Sl hantat 5 BBEcqen SofboudgSAEReGhulipngray also
exhiDR FBHGEBALAMNISorR@ TR, 128 tOMR uRaEkiobd kit t@'ﬁ?&@hﬂﬁ%mﬁfn Mﬁdes
preésent invention is a conpound of formula (1),
indivdgpal lgeqafnet(rl]cyl wmq:r@ iand stegispmicts JRU OHIBOES- themt&@ﬂ;@macemlc
m1xt|]ﬁ1reisbofN C'Qﬁnpogh%%o ny?l Vghteqy t%ﬂcggslo\?r\rn{]%?%é% al?segs%ﬁ%rla%at ed ¥Melr mixtures,
by tROGPOXBhEH adé{ﬁatld‘?@ khiS%Qﬂét@(?C&gﬂﬁ) exzﬁﬁplle%hrornatographlc techniques
2, 6-di chl oro- benzyl, 3, 5- di chl or o- benzyl
and pecrysillization cBRERS 6t WpY arcachepiehxyrcpHehipaY thy pppropriate isomers
of th%nt Tt Eﬁ%%?tg‘?rg‘?%&lﬁbmhé ﬁn[ﬁ?tﬁl %)Wh Q%ﬂ é}fe}tgp%{% the compounds of the
inveﬁt—uplhﬁﬁ)pbsS’ﬂblB,rthf‘Jyfesem nn\&nnhlarsnaéedﬂd toahdlydeaaibtaptoatwlne forms of the
salt, hydrate, or solvate thereof, a pharmaceutically
comBoysent abl e prodrug thereof, or a pharnmaceutically
acceptable salt, hydrate or solvate of the prodrug.
Anot her particul ar enbodi nent of the present invention
The cempowslned prederdfinveotion hiad (e intemneliazesandRtargnRENdEaR-used in their

prerpfPRes esds e e SRLATRAC Rty EUE S hich the
charBEOHHLr& R0 de@ash gt RATRER YlthitcH als)&h@ﬁﬁ&%l@@r&p as follows:

salt, hydrate or solvate of the ﬁ)ro rug.
acids, esters, amides, etc. However, it is understood that, for a particular compound referred

to by both a structural Formula and a nomenclature name, if the structural Formula and the
nomenclature name are inconsistent with each other, the structural Formula takes the

precedence over the nomenclature name.

One particular embodiment of the present invention is a compound of formula (1),

wherein:

Ris R'CH,SO;-, R’CH;SO,NH-, or R'NHSO,-;
R'is phenyl optionally substituted with halo;
R?is phenyl substituted with halo; and
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15 Anot her particul ar enbodi nent of the present
invention is a conmpound of formula (Il), R5 R6 O H\
W@RI0SAHIS6 ~ O ONH R4 (I1) erein: 20 R4 iBCT/US2007/073945
4-chloro, 4-fluoro, 4-methyl"or 7-chloro; R5 is
chloro or ethyl; and R6 is hydrogen or nethyl; or a
phar maceutically acceptable salt, hydrate, or solvate
3-t her, '

R i pay aaplof RIRL B hR! bty £ EALADL Ep RAGRIIA. 2-methory
hy ghatyéethyl, 3-ohotlaixg-mienylathyl, 25mpthoxly-phenyletiogl h2+trifluoromethyl-
particul ar enbodi.nent .of the present invention is a
coﬁ%@ﬂ%ﬁgﬂfp‘@V qﬁOt?ﬂ&?mﬁﬁh@PBﬁn R5 is chloro and R6

oraEEmﬂMG&R&SHya&kg@bﬁ%@&ﬂ?@ﬁ#&kﬁ@bﬁ%m@ﬁ&@&i@?hﬁnﬁ@&h@aﬂy

ydrate, or WO 2008/ 014186 -11- PCT/ US2007/ 073945
acceppblearediug éraserdt; orp phaamaessitioallycascentatle sdpthabiate rrsobiratepf the
thereof, or a pharmaceutically acceptable salt,

rate or solvate of the prodrug. Another particul ar
enbodi nent of the present invention is a conpound of

formula (I11), 50 d NHR7”'D__ cJJLS11 OON H _
Ano‘(her pgﬂlcq\lﬂ@ﬁ@ ofimentaf thﬁsprﬁyqn,t Inyehtisy is @l opgwpl,ld of formula (I), wherein

R is &‘iﬂﬂsﬁ“ faﬁ?%g??%@é%?gg%éé%:ﬂ%ﬁé; %Yé %19(%1/%66{ s%?\%ltcy 1!heref)9 fy @

pro

ar maceu Fate, or sSolvate

phaririaecieblly acqepablrgeediug cadrdof, drhr preapicabit #lypacoehtatde salt, hydrate or

t hereof, or a pharmaceutically acceptable salt,
solvife @f thegradrugol vat e of the

Another particular embodiment of the present invention is a compound of formula (II),

wherein:

R*is 4-chloro, 4-fluoro, 4-methyl or 7-chloro;

R’is chloro or ethyl; and

R®is hydrogen or methyl;

or a pharmaceutically acceptable salt, hydrate, or solvate thereof, a pharmaceutically
acceptable prodrug thereof, or a pharmaceutically acceptable salt, hydrate or solvate of the

prodrug.

Another particular embodiment of the present invention is a compound of formula (II),

wherein R’ is chloro and R® is hydrogen, or a pharmaceutically acceptable salt, hydrate, or
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prodrug. Another particul ar enbodi nrent of the present
invention is a conpound sel ected from
W@ 200p414T86 or o- 3- (2, 6- dlchlorolbenzylsquannyI)P@hﬁﬂyquBmﬁ
1H i ndol - 3-yl }-acetic acid, &
{2-[4-Ch|oro-3-(3,5-dich|oro benzyl sul f anoyl ) - phenyl ] -
1H i ndol - 3-yl }-acetic acid,
- 4= s - et.hyl
solv?t% 'tie‘%%ﬁ‘% Bfiégl_m%% &%Icé%z i‘,"‘[cgfftg@e ((S:Hrg% ?%’Yéo)f, ot arlt)ﬁaﬁﬂécfeﬂff&mkl
accep@bledalthhyahrge 8r fidvdt ofitielpoodrugphenyl ) - et hyl sul fanoyl ] -p
henyl }-1Hi ndol - 3-yl ) -acetic acid,
(2-{4-Chl oro-3-[2-(3-net hoxy-phenyl)-ethyl sul fanoyl ]-p
Anoﬂf%‘f‘%ﬁﬁlcﬂ-llﬁf érﬁgw1m3nﬁ’df)th@§@§én@ iA@htbn i 1s a compound of formula (HI)
(2-{4-Chloro-3-[2 hoxy- phenyl ) - et hyl sul f anoyl ] -
henyl } - 1H i ndol - 3- yI) acetic acid, 20
(2-{4-Chloro-3-[2-(2- trlfluoronethox¥)phenyl) et hyl su
fanoyl ] - phenyl }-1Hi ndo r3- ) - acet c acid,
[ 2- (4-Chl oro- 3- phenetﬁg ‘ ﬁjlk+|ndol-3-y
| ]-acetic acid,
{2-[4-Chl oro-3-(3 n&ls%ropyl
ndol - 3-yl } - acet
2-[2-(4-Chl or o- 3- cyclohexylsulféﬁn
3-yl]-Nnethyl -acet am de, iﬁ
[ 4- Chl oro-2-(4-chl oro-3-cy ghexylsulfannyl-phenyl)-lH
-indol -3-yl]-acetic acid, Potassium
[ 4- chloro 2-(4-chl oro- 3- cyclohexylsulfanoyl phenyl)-1H
whel:eumE,o[s-rBetyyl], n@dg[lsmifenyl ethylsulfonyl, haloalkylsulfonyl or tetrazolyl,

ora %Fﬂ%@ﬁ%lﬁ{l)j égcgg‘%é,%% E,ixlﬁrdral%e fo% rml¥7ate Qﬂeerggfl 21 pﬁlarrnaceutlcafbll_|
acceb‘?ab(e“pr@iﬂug fiRerSofCHCd M&@ubilmmme Ot hyérabeddslvatddf the

-i ndol -3-yl]- acetic acid

prodrys. Chl or o- 2- ( 4- chl or o- 3- cyclohexylsulfannyl phenyl ) - 1H
-indol -3-yl]-acetic acid, WD 2008/ 014186 - 12-
PCT/ US2007/ 073945

AnotheChhroic OlalNerayed imbepofl thdpiesent Arviertidiail asdcbhfp@ﬁiyd ediianat Zora
-1 H-indol benzenesul f onam

(215 G B - il oamosp L oy STbemaT dB npe iy Lidcade ity
(TSI Bch b el upBPA FRBRAR OB £61 doetio acid,
(2- (- {iihytb A 28@; L tHofloyo-pheriyiekahy Rel oy  eing He Hidifdat@rptecctic acid,
- i RO DB Lo Pt i B Hiaol-3-v1-acetic acid

(2- {h-%hqgfo@lfj Bhlﬁéﬂﬁb%bﬁ@w&hﬂsﬁ?ﬂﬂdyipﬂ%ﬁ¥ 1) 1 hddM40d 1y-Bedfic acid,

acetic acid

(2- {Q"qhz"ré’ﬁ’@ﬁ‘l%ﬁlgthgxwhﬂwh)eﬁwlswdrmm};phqm&ﬁyﬂialndnmryim@etlc acid,
C-Fhdo e 2 o R veeHaReY PSRy Fsinday -

acetﬂc-al;id-l ndol - 3- yI} acetic acid, or
Chl or 0- 3- ( 3- chl or o- phenyl net hanesul f on Xlan1no) p

2-
[2-(%@1 rp-3anhepetipisulfango)l-pheestl)-¢ Haflel; 3-yl]-acetic aci
{2-[4-Chloro-3-(3-phenyl-propylsulfamoyl)-phenyl]-1H-indol-3-yl } -acetic acid,

enyl ) -1Hi ndol -

2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-N-methyl-acetamide,
[4-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic acid,
Potassium, [4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetate,
[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-4-fluoro-1H-indol-3-yl]-acetic acid,
[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-4-methyl-1H-indol-3-yl]-acetic acid,
[7-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic acid,
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or a pharmaceutically acceptable salt, hydrate, or

sol vate thereof, a pharmaceutically acceptable
w@e@dougse her eof , or a phar rmfzﬁut i cal |y acceptBil/852007/073945

salt, hydrate or solvate of the 15 prodrug. The

conpounds of the invention exhibit prostaglandin D2

receptor antagoni st activity and are wuseful as

 oal ti . th 5e

R e R i A L SR TR SR
benzgsexilfonarhide, t r eat nent of patients suffering from

ertain ical. di sorders, Commound ' in,t
2Ol B PR Ty g R oy 2 e ey e BagiEy e
benRh&ziBGAAMAEI N D2 receptor, according to tests

described in the literature and described in

2-Clgprar Weeyolobepiyd @[ 3-Ressior htyifhmeenethapsnéomyddrmisp;ctighd 1 H-indol-2-y1]-
lmngmifﬂ%tgsfs results are believed to correlate to
SRSHRRANSSi cal 25 activity in humans and ot her
2-[2aTRb®-3-Eyuishexy Rularhoylt ghehy §Tbiogid ey 1]-N T eH pERSBNRE-y1)-
i nvention provides conpounds of the 1nvention and
aCd@Bﬁ%ositions cont ai ni ng conmpounds of the invention

i t fird: [ [ f
SR s Rl R i O R A
2-[2y-CGHieroadioy dboteiy Buif@noyfphan DA - adbdlagg Hisbpiooracid,
Aoy PR i B B4 e i or
{2-[R%r6%d$3a&ﬁ9roﬁgle § SRUHERE S foR G la G _hefi’ﬁl-_lﬁ%dbll-zl&h@&eﬁc acid,

to, allergic disease (such as"allergic Thinitis,

or a ghdreragewicaltpagagp@bicwshlt) lydrae,apisolvate tatoft & pharbraoaitichky

acceﬁfa@[}?;%g&tﬁg é“liegg grlnal[ @%%é@gflb%@ggmg@% ts%g?{ltplg%itesdr solvate of the

rodagd.i vation, anaphyl axis shock, bronchoconstriction
P S ! . : :
bronchitis, urticaria, eczema, diseases acconpani ed by

itch (such as WD 2008/ 014186 -13- PCT/ US2007/ 073945

at opi ¢ de t.itis and urticaria Lhseases. (such .as.. .
The B ABo G S PR kR R afilel i EpRGRAER M Bl By end are
usefaing phbheeRoRGi@l sahngeisits WAEd dmksy, BRpeFainerporated into

secondarily as, a result of behavior acconpanied by )
pharpageuticglcamnesitions andwicddn giedragtagnt efpationgsusfisrtag figp certain
medfdd] @04 GeRPstructive pul monary di seases, ischemc

reperfusion injury, cerebrovascul ar accident, chronic

5 rheumatoid arthritis, pleurisy, ulcerative colitis

and the |ike. Co nds of the present invention are .
Compgppdieyithja étrwom':gf BEGTERILISYIIHOB A Mirean EtrlithraRogAglandin D2
receﬁtlaﬁra@&}fdmgttg tesfs! des@telih HeaTARSe atée@d in pharmacological

exof enadine, |oratadine and citirizine, for the
testing ecartime hereofaftat, lied gihech ta¢@s resilts 4re $eliqvied Yo ¢@dtat ta phmemacological

acti\fllﬁrt 'g olgligfsh?t %tis ﬁostﬁﬁ(:?rhrgz]iarfsl%l‘a P qul:l,ﬁﬁ ﬁltf\l neg eéa%fgi rnllegllt(ﬁ@% %ﬁef%e%tc invention
provi®i RBinpbisds AthEih9étioh ARH ¥o®bbliidsSonifing cdthfRA®Es of the

~ specifically refer to the , ' . '
invention for use in the treatment of a patient suffering from, or subject to, conditions, which

can be ameliorated by the administration of a PGD2 antagonist. For example, compounds of
the present invention could therefore be useful in the treatment of a variety of PGD2-mediated
disorders including, but not limited to, allergic disease (such as allergic rhinitis, allergic
conjunctivitis, atopic dermatitis, bronchial asthma and food allergy), systemic mastocytosis,
disorders accompanied by systemic mast cell activation, anaphylaxis shock,

bronchoconstriction, bronchitis, urticaria, eczema, diseases accompanied by itch (such as
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clainms in WD 01/78697 A2; (iii) beta agonists, such as
al buterol, salbuterol and terbutaline, for the
W e@avrass of asthma, 15 COPQ, all ergi c der maR¢T/S2007/073945
allergic conjunctivitis, etc,” (iv) antihistam nes,
such as fexof enadi ne, |oratadi ne, desloratadi ne and
cetirizine, for the treatnent of asthma, COPD,
r ;. .
atopfd &e%%ﬂp sphL[Fg%dé{qa? g?gggéés%&h s RN {agp gétin\ét %écélg?én@, infldhmation,
mfecnm‘nl antfisleaping alm@rctem)o’vhlﬂa&t ,geﬁ@ated kecontlardztare me¢sulifof behavior
ast hng, , alle der iti C . .

scc ALY PR ONh s puricGinesnd Dornely i famBetan brpisauctve

puln%afﬁ&@&ts&r )scﬁémlgrgﬁbzﬁi@fbh%iﬁﬂﬁt cb@BEARcular accident, chromc
receptor - honol ogous nol ecul € expressed on Th2 cel I's)

rheuartag eriinstis pleytish véesrRmrmplivhaeih¢ BRY- u3405), for the
treatment of COPD, allergic dermatitis, allergic
conjunctivitis, etc. A special enbodi nent of the

Contpoefi@uhd preb@it NBAELET ark Ferthdh @SEVL initiRd @RdnitPM VoIS idghecombination
treating o 25 allergic rhinitis. Another special

ther %ﬁlﬂh'rrent of the therapeutic nethods of the present

(1) a n%g slu§h Bp xo{ ﬁgcﬁhé ﬁ&a&fdlﬁragﬁ%ﬁ r@mea%rQH@trea?%ent of allergic

ccor ‘eature o e I nvention
rhinitis; prow ded a met hod for the treatnent of a human, or

(ii) l&@@ql?qe&%g%{s@ﬁsl{c Eg %&%&eﬁ@%&%@%{z&%%g e%:fﬂret%e treatment of allergic
rhinf4NEOPBHY ﬁl@érgi‘erlieﬂflatﬁmpél% 1@%51%@14&&1@52 efc® ﬁg@%@@ 01ﬁcally refer to the

ant agoni st, “for exanple ¢ondi'tions as rel nbef or e
cla1rdech|Cb@sH786m|$h conprises the admnistration to the

tient. of an ective V\D -14-
(it B e yE B S B s s R B AR 77 he testmsnt ot
COMD, aflc G BRalatili QRAIIEAN @inﬁ\lﬂ%ﬁvf&s%@pound of the

invention. "Effective anmount” is neant to describe an

(iv) amfﬂuﬁwmmﬁs,@udpwﬁmof@ﬂadlm lcpra@d@m des|onateding end edtitiggrei {os the
sta @,ﬁﬁi rece ant agoni s ndthus
treatglre(l)lg% Ca}sﬁlg e,sa,nllf:%c d?rﬁl Eas a% allf:rgcc g(}nﬂuncilv itis, etc;
(v) HieEAE(Pemlﬁﬁ)dte@femse 4% hiiead, BBt assBuintad and 6leh84s0.d0r the
i ncl ude prophyl actic t her a %/ as well ~as treatnment of
QC{P glb

treatgenhef 4stmesd CCHHY allewie dermaitis rablgreig coninpsHY itisretel & o
(vi) ! réfﬂlﬁ%ﬂe A2§e&§?ﬂ§ﬁ£@?ﬁgﬁ&ﬁda@ﬂct&gs o?ﬂol' h&'ﬂﬁlogous

conpri I'ea e compoun
moleduiﬂem@mssed on Haheells yaeagunists, aughharRmmcetobrangBAY -u3405), for the

LY R e

pharmaceutically acceptable dosage formto humans and
other animals by topical or system c adm nistration,
A special embodiment of the therapeutic methods of the present invention is the treating of

allergic rhinitis.

Another special embodiment of the therapeutic methods of the present invention is the

treating of bronchial asthma.

According to a further feature of the invention there is provided a method for the treatment of
a human, or animal patient suffering from, or subject to, conditions which can be ameliorated
by the administration of a prostaglandin D2 receptor antagonist, for example conditions as

hereinbefore described, which comprises the administration to the patient of an effective
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15 including oral, inhalational, rectal, nasal,
buccal , sublingual, vaginal, colonic, parentera
w@ powsloudBhg subcut aneous, intLPnuscuIar, i Nt r aRENUHN7/073945
intradernmal, intrathecal and epidural),
intracisternal and intraperitoneal. It will be
appreciated that the preferred route nmay vary with
ool e R B L S R P Rimig ik Ep A 2 efipound ofte
invedosmg&fating ambdurith & roeanp cudacobe arth@noum wé nerpoyndaridhe present

A S b2 SR APELELS, L es, ROUIELRL L e dired

therf}éaREPFEQNS, sprays, inhalants tablets, |ozenges,
enmul si ons, solutions, granules, capsules and
suppositories, as well as liquid preparations for

i njection i ncl udi,n | i posone preparati ons., ..
RetCpBleR by 30 sk bR b ORGP AR sy BB ety os et
as trEl@RieNOifeRiablidld Bhadiffeeeut i cal Sci ences, Mack

Publ i shing Co., Easton, PA, latest edition. A

particul ar aspect of the invention provides for a

i . i i i o) ..
he SRR RRAIAIAD 5, P S350k ALERLL Rtns compriing
at lecewpo st thie @dmpBiaisd cleLihiv@alon it admposurt ivathsy plactacaditing ly

to the present invention, conprise conpounds of the
acceglaRHHTIN0 | nvention and pharmaceutical |y accept abl e

carriers. Pharmaceutically acceptable carriers include

at | east one conponent selected fromthe group
In prongy, itsi cogipohed ofibe prdsealihyendon eptlydisl admemisteredris pharmaceutically

di | pents, coatings, adjuvants, excipients, or WO , . . .
sccchiyhlsy et 16 Dbt e e ROGH & wieriGagmipisration,
inchﬁﬁ%&fa}{ lifYh] ARBAL Foctall, dabAT Succhll SIUNnEEIddNh] RBRIMS parenteral

~ wetting agents, emulsifying agents, emulsion '
(inclatmgishbatitangony értamussulsp erthvagPusgetredermab onteaihesal and epidural),

. agent s, et eni ng . agen flavori ent.s .
intr SRR nd M ELEON A RS Ty anpislieRed AR POR Tt gpute may vary with
for xg@Plesthe aprdifiatnefahe a@aéd, ot her therapeutic agents,

| ubricating agents, adsorption delaying or pronoting

agents, and 5 dispensing agents, depending on the
(13 . > I I

P A R e B B A R of the
invehSas taedincludab,dohedaspl@ edbiax ridies, goerdesoelbiitsobyrapsd liquid

sorbitan esters, mcrocrystalline | 1yl ose, alum num .
PrEPREFIQRY FIUAI iR SUSBRAHQNS; 1PEAYS, Rgalanty fablety azeflg%%ﬁ@aﬂ%%& solutions,

granﬁfesmgg&ﬂésea?ndl%fupﬁcgb%ﬁeé YOLR lrd§ ﬁﬁuid%@eéﬁﬁﬁﬁk fdr¥njections, including

anti bacterial and antifungal agents for the prevention

lipospinet firepaatians n Te€hniqrics rod fganiaiwss gersraljengabafmend jin Remington's

I I T e R
chloride, and the like. 15 Exenpl ary adsorption

del ayi ng agents to prolong absorption include alum num
A paraeidartaspgcapbthe invention provides for a compound according to the present

invention to be administered in the form of a pharmaceutical composition. Pharmaceutical
compositions, according to the present invention, comprise compounds of the present

invention and pharmaceutically acceptable carriers.

Pharmaceutically acceptable carriers include at least one component selected from the group

comprising pharmaceutically acceptable carriers, diluents, coatings, adjuvants, excipients, or
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and gel atin. Exenplary adsorption pronoting agents to
enhance absorption include dinethyl sulfoxide and 20
wo 2008vedsanal ogs. Exenpl ary djJ uents, sol vent sPCT/US2007/073945
vehi cl es, solubilizing agenfs, enulsifiers and
ermul sion stabilizers, include water, chloroform
sucrose, ethanol, isopropyl alcohol, ethyl carbonate,
e PR R B TR0 e B b dencs, emulsifying
agengd, powlsjonlstabibzing heames, ghspending giente imitqnipadenes; hytaerang agents,
Lycol s, dipethylformanm de, Tween(r. 0, . Span(r). 60,
vt SIREEG AT, GgiorDE ESTar BONMerersf gl PophFuteal agents,
otheMRRLSHEALRNE, RBACHAG! d3Bht dkd¥iptiod uélfaﬁhg or pRInkotin@Gkehts, and
esters of sorbitan, vegetable oils (such as cottonseed
dispensing ageoisndimpgndiog on thwomaturgef theandde afladanistirgtiongad tdesage forms.
oil and sesane o0il) and injectable organic esters such
as ethyl oleate, and the like, or suitable m xtures
Exci@platihesperitithsi @Asdsicluddetixanit@lsystexl AoeHdls pblyokpdRylene
| actose, mlk sugar, sodiumcitrate, calciumcarbonate
sorbgplpndspebifap ie@fﬁ{spﬁlggwft@l_hnw@@@@; gymigen meghydroxide, bentonite,
P / . I .si.ntegrating agents
agmﬁ%%%%ﬁiﬁ%%%%%@%égpéﬁﬁﬁgﬁg%%éSagﬁgﬁ%%rtain conpl ex
silicates. Exenplary lubricants include nagnesi um
stearate, sadiumlauryl sulfate, talc,. as 1 as high
Exemplapeaiitirctirtignd B‘Hlyé%lrﬁﬁ%tﬁ 2°rdh§/ BSVEton OfeF AN EB. of
micrBBRRARAR W dIER papae O AR e RN, BEndISsHERGER] b the like.
determ ned I n ‘accordance wth ‘the chem cal properties
of the active conpound such as solubility, the
ticul ar node.of . adm nistratign.and e .provi si ons
Exefiglapy SsBis PRNS i i Rpentl Ear N de ang A% 1R
Phar maceuti cal conpositions of the present invention
suitable for oral adm nistration may be presented as
Excripkaey edserniiontdslagingragarts t0 pioldng abeeraten fshuse abuinumgnonostearate
andcq&§ules, cachets or tablets 10 each containing a
%?ed%ternined anount of the active ingredient, or as a
powder or granules; as a liquid dosage form such as a
sol ution or a suspension in an aqueous Liquid_or a )
Excmplary adsoeion Proraefing agspts 4@ crlipngs phsomtiggtiegludg ¢joethyl sulfoxide and
rda@&gﬁﬁbgﬁ or a water-in-oil liquid emulsion. The
active ingredient may al so be presented as a bol us,
el ectuary or paste. 15 "Solid dosage fornt neans the

dosage. form of the coppound.of the invention is soli.d
Excnpapy dilyegs. e & Ba5eur Rhigens, elﬁ}lfsﬁﬁfrs P\l gion
stab -89 ERe1uAE WAlRAUMIESforfNs RMGR, &RAdA idRRGIE al BRE® eth%lf Bbonate,
conmpound of the invention is adm xed wth at |east one
cthyl metate, bastyd riwoholesetriapy drofurfuoyl alahok, berzy! berhataspadpals.ummopylene
glyc&(ﬁ g&g‘{z}g}z]grrle gléz(c::(?llo gllylélfgr]oﬁ %8@%&1%1 che %Tyc{)?sz difnlleltlllﬁ o%mgrrnide, Tween® 60,
Span® 60, cetostearyl alcohol, myristyl alcohol, glyceryl mono-stearate and sodium lauryl
sulfate, fatty acid esters of sorbitan, vegetable oils (such as cottonseed oil, groundnut oil, com
germ oil, olive oil, castor oil and sesame oil) and injectable organic esters such as ethyl oleate,

and the like, or suitable mixtures of these substances.

Exemplary excipients include lactose, milk sugar, sodium citrate, calcium carbonate and

dicalcium phosphate.
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exanpl e, starches, |actose, sucrose, glucose, nmannitol
and silicic acid, (b) binders, as for 20 exanpl e,
we@ea0Boxmset hyl cel | ul ose, al gi pates, gelatin, PCT/US2007/073945
pol yvi nyl pyrrolidone, sucrose and acacia, (c)
humectants, as for exanple, glycerol, (d)
di sintegrating agents, as for exanple, agar-agar,
Exe&@iaﬁ;{ Cefet}g%igﬁé%g@mf gf(&hge%ltaggl% tggg%gg gadﬁélg([ C%%Eau?%?ﬁﬁé)@ silicates.
sol ution retarders as for exanple paraffin (f)

Exe@ﬁﬁ@hﬁlﬁgl o acc g rglaeggggurp‘g‘[se@{ S glﬂtqgurylagﬂg%é ?arlc? A5 Well as high

mol&éﬁﬁme%‘ght%Sty)éihyﬂgln(é%mbm% and gl ycerol nonostearate,
adsor bents, as for exanple, kaolin and bentonite,

The @h()lcq: qhyha@amegtlcal agcqptﬁblwm 18 gerteaallbr degerhginagdnm accordance with
the c%fer%?cr Bropgg%?nﬁ ﬁlle%rgn ?%/(?o%lgéﬁuflg ts%c% a(sJ 55)81 b%/l tpg | %r%%ular mode of

admagankidn ahk )hegmsxﬁ@bhm RgMREsed anﬁlaﬁgmhﬁcmt&hcé el ease
the conpoun of the invention in a certain part of

Pharmﬁéelﬂtmals@qmmrtmﬁ attheipresanidayeyien shiste for ozd adminigrasion may be
AT r @8:9 a
pres&ﬂ},{d Q‘fdl%‘?tg ug%:‘[% suchds %%8I1§]’ H(r)% e S c%)asoca ésug%d L%c%gﬁgné)g ﬂlblets
eachmﬂ)yltahlﬁng) A @palcetmbyd taﬁnmnte@fshm getive uagrscﬂlbmtabﬂ & afsidener granules;
br actlve |ngred|eni in a free-flow ng forn1suc as
as a JApigkaerecdPry P EASESO IR OB ARIMRFHPX PR UROY 11 e non-
aquéo\:Lp ﬁhﬁan&* asla AL 1nq)lzaltc':’1elft£ wid PHERRR LI WRer-RWif | "i’(gﬁd %ﬁls}(ﬁ. The
di spersi ng agent I ptents WO 2008/ 01418 17-
acumgmﬁtmﬁ)m@% presengtd asa balus, ekefuasooli pasteci t r at e,
cal ci um carbonate, dical ci um phosphate and
disintegrating agents such as starch, alginic acids

“SolaN@bsa s foinN nEAAPHRXMo8ddel f6Ak 6§th‘é%61@ip6@&i 8 th8 idveRib£RRGSd form,
such as magnesi um stearate, sodium lauryl sulfate and

for cxamplerrapsubes, tiblats, pilsnboowdare d@ﬁget:h@r grpmw@e r@du@bm@m@%e forms,

h
the clorr]npgugﬁ f’ t Wlntlv ﬁalcsﬂ I%rmx?d \gﬂh %t learl,PD Pa% dlei:rta %th{nsry Y eplent (or

carricABLER 55 s"aayurﬁ) pitia@atl digaldiemGhatpdteasr (8 CllesoneideiiRrys, Befor
formul ated so as to provide slow or controlled rel ease
cxarppple s giachest lagless. sugrass ehcotsy a}a@mﬁpl agg piligiccasieh 6 kipdps as for

i
exarﬁ@%é, C@#?q(}?glgthg/g%hﬁ?()ggcgm{t .J n ﬂ?) gﬁ%yl?ﬁp&xbdiog? eShl rose and acacia,
(¢) huactosas, mfoﬂbidmlﬁu@YCeﬁﬁ MIQIdisnﬂ@grlnm@‘agmiseasl.ﬂoﬁexammlghtgar-agar,
Iene ycols, and the |ike. If desired,
Calcfiﬂaé/%f%? a%ﬁapeta@r qré IPQ/"eSt%FiCE’tarlng‘&tﬁctdn cerfgi cuBRisy sHatey apd
Naz@@f r(b)cé'oﬁﬁf@)ﬁqptﬁf&e?st géjfdr Qxarﬁﬁle patalRe I'(Bcllbg@rﬁtl@n §%:91’¥rators, as for

rel'ease or targeted delivery systems suc
example,cxmfrptamarb hmmonfyiny d@gpalduibl (€) pettingegensatasifors<afmplg cetyl alcohol

and BRdtbliRao BE A S BIAR S baspoiPrep R as BB . O tubricans,

as fdrRkapRItakY calciuBLARrSY EmE@HckiReh st&dHe Woll §BHE R ene glycols, sodium
i ntranuscul ar depot to provide continuous slow release

laurgfsulfpte, @orseiiviag apents, ¢k) buffeing gdenss, apd weaks which|relagserthe
comOR TP NG S SR SPGBt gy

I ncor porating ster|I|Z|ng agents in the form
A tablet may be made by compression or molding, optionally with one or more accessory
ingredients. Compressed tables may be prepared by compressing in a suitable machine the
active ingredient in a free-flowing form such as a powder or granules, optionally mixed with a

binder, lubricant, inert diluent, preservative, surface active or dispersing agent. Excipients
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of sterile solid conpositions that can be dissolved in
sterile water, or sone other sterile 20 injectable
woredsiomisemedi atel y before usg, "Li qui d dosagePE¢DU&2007/073945
means the dose of the active conpound to be
adm nistered to the patient is in liquid form for,
exanpl e, pharnmaceutically acceptabl e enul si ons,
e N R e, RS SR P TP gBd dhipeearating
agerftosurh apsiprahoalgaina@ds andesettaidi doupixssilcaaswonpined et lnbricants

the art,. such solvents, soluybilizjng agents an .
suchgiipgesiupe e nuesil U ip LA g ERER Sulod migye of the
pow8&Rd eSmpainds B tshdiwl YRR AR RN diRGRNhEy WOh®BMed in a suitable

facilitate suspension. 30 Pharmaceutical” conpositions
macking tapkke motded ddiletal Thelriblsitsmanobtornaly &asodted argcatddomd may be

that,are . in a . fqrmsuita t.0 he.adm ni stere .
formuiiia & oo Bog Foah ¥oM st oA RIS B ont thercin

presented as a topical ointnment, salves, powders,

sprays _and inhalants, gels (water or alcohol based),
Soli¢ pmpesitiqns may aég}]l@;qv gpplyyﬂ@vmlqrsnmtqqg agdthardptilled gelatin capsules

wsin SRRy e oY) tleabBSF o) SonBR AN it pBiyeinytene

glycolpdrd tat liksy a control | ed rel ease of compound through
the transdermal barrier. Wen fornmulated in an
ointnment, the active ingredients may be enpl oyed with

If degirtt:ct] &hd for R&E %ﬁfe&tlr[\iecdiﬁfib@tidﬁﬁﬂ%rc'om Ghd @nYeHhifRIRhcapsulated in, or

ase. Alternatively, the active ingredients nay be
attachod oy laataydrdlersaoctaemmdvd dimeryrsysteins isuchwatadrioamgzutib lzas e.

. Fornul.ations suitable for ical] 5 gdministration in
biodeaiRyE bo ERE B rsfa (S opy (arErk Brds Gl elitosomds. aha
microSiHeRRi 8B kubitMheS &MY Mﬁﬁtr@ﬁmsc&ﬂb?@eiﬂﬁ@fédlt? aBedihi frraRed

carrier, especially an aqueous solvent for the active
subduipgeeuti s intramysgulan flenot ngrosidi capfinopgslowgplicass of the compound(s)
adm ni stration in the.mouth include | ozenges
for gl g Rl ol TRty SERPET e ety oy
filtrdtiouahdoMgls b 68 Q8Ea-BtcinidAg Aicd, 0@ by icdgRs At kterflasid 4de@8 in the form
conprising the active ingredient in_an inert basis )
of stgiylersolid cgrapenitionsdbat can he dissalvedin siqide waksr.amgomg other sterile
- LA §Q%@ nprising the active
lmeﬁﬁgge F%%?Hwﬂgghg [ d@%é&?iquid carrier. The oily
phase of the enulsion pharnmaceutical conposition may
“Liqgl.gh 02{;} k%trin%’ ggjelaaét mﬁiggego ¢ nggi:?%glpg)g{l;%{ogqe;adgggmmﬁzred to the patient
is in@fM| Blofh Sfor, kAMPRY PhadrakARWAIP ScRPaBIELARASS, sdifitions, suspensions,
desirably conprises a mxture of at |east one
syrupsruids¢lixiinsr Il &ddafierhtogth¢ attivercommpouwinds, the liguidhddsegehfoams$ atay contain

. a an oil. In a particul ar epbodi t.. .a hydrophjlic .
iner o8 ePlapionly iR e e RRR R T By R emifsifcrs.
emul sifier that acts as a stabilizer. Together, the
emul sifier(s) wth or without stabilizer(s) make up ,
Whantpguegnsisysriopsiags avaxscdthey ednecansgin cmylseyingragoits pr ageats which
9l a . make up the emul sifying oi ntnment base
ﬁwﬂaﬁkgﬁﬂggéﬁé'the oily dispersed phase of the cream
formul ati ons.

Pharmaceutical compositions suitable for topical administration means formulations that are
in a form suitable to be administered topically to a patient. The formulation may be presented
as a topical ointment, salves, powders, sprays and inhalants, gels (water or alcohol based),

creams, as is generally known in the art, or incorporated into a matrix base for application in a
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20 If desired, the aqueous phase of the cream base nmay
i nclude, for exanple, a least 30% w w of a pol yhydric
walk@shodige i . e. an al cohol havjhg two or nore hBCr/UK3007/073945
groups such as propyl ene glycol, butane 1, 3-diol,
manni tol, sorbitol, glycerol and pol yethyl ene glyco
(including PEG 400) and m xtures thereof. The topica
patcfl %mlll Aol 1oWRY c&ﬁﬁ)‘l 6@ Rl ¥ask BE J:émﬁoﬁfdcfﬂﬁﬁgﬁlﬁfé th@derdal barrier.
enhances absorption or penetrati e active
Whanrfgrrmdaedun a1 Dmtlgd:nti the astk\renngxedmtltsena}dja‘ aapleykd witle aisher a

hoi ce of. s fats a co
paraf e G P T TG e Sl PERN - Rt Gameres fray be
fornfull ReMnSN@ed A vRiehhediBRL¥ateecrRam Masd rﬁﬁﬁﬂllatlﬁﬁﬁsﬁﬁaﬁler}bﬂﬁ)plcal
and washabl e 30 product wth suitable consistenc
admgyssagion emtbg e fncbmeteub dwps rwh@tehle the@@hvgmngeadsent 8t @pgmi or

suspgndeéi 1r anc%&?oi% cermﬁ% Ie.?peflé'lﬁg an 88%%%1 ?lggﬁ é‘gly tlhe e%% %gg%r% 1ent

ForrRdhtidrdsatiRabl® Bdritbpisdl@dmadistratidneh e ey |1ndD@dIb£eﬁ1%@s & my#tising the
bl end of branched chain esters known as Crodanol CAP

activeapeisdicnisiac. flaveedeaninyusyallyisucgoss|apn acasia erriragaeisitly aeptoles

/

com s1ﬁ%91% a&?l?ée rerdée%& iS5 {ngil%ggg él%}%%é?latlg Ghe g E\Qr%,%? sucrose and

acacpniand nioluﬂivﬂlshawbhlpaﬁm‘ghhé fetive @ﬁgreq‘hamtaﬁ 2} Istmtzﬁmfﬂ liguid carrier.
liquid paraffin or other mneral oils can be used.
Pharmaceutical conpositions suitable for rectal or

The %A gﬁ?ée o é?ﬁlﬁ%ﬁ‘bh&%c&ﬁﬁgﬁcgn%dﬂ oﬁtrh%' % CO%Sttlttl%td RN known
in formsuitable'to be adm nistered rectally or

ingredigitnal 4 kndvon mapatri &vitileaha pleasn Uallymong)rlsamet@jasm cmnkifier

co nd of the invention. Suppositories, ar )
(ot SRR P O R B SRR AT E L STl Jeagone emulsifer
withRf BP& 8bibyr Witk b&wd at th€ariOMRALNES fRftidulr $nibd¥Bdnk, Ahydrophilic

W th suitable non-irritating excipients or carriers

emuksifedy 1@@0@@@@@%@1@{ with agipopleiin gmatreliayithat oFts @ agtabilizer. Together,

the GHARERD B Ao Binautelybli- B SuBRy Dol PPl BeKy. and the way
togetHae bvetmheeoﬂ A6 fehiaké Gp teenfi@SiREAY OMtni@dibagd whial iférynsai€loily
rel ease the active conponent. Pharmaceutica
disperseshpfse Pohe sswhicsmalagansy i nj ecti on may be by
transnmuscul ar, intravenous, intraperitoneal, and/or
subcut aneous injection The conposi tions of t he
If depired eind aquemmﬁhasenoﬂhe crehortasé atag dndludd, fayiekamplel aitdastrdd))o w/w of

t I I [ tible buff
o polfheRbalc i aRONLIOY B (5P oRIIGE R GO HCh R Propylene
glycapl dLfhon3-dibe nféﬁﬁ’@cﬁsédrb&ﬂSglgf@éfolb&dfp%w&ﬁyfl’é&%&&l aﬁémgmg PEG

formand redissol ved or suspended inmedi"ately prio
400 uegd . mik ypogrhthEricp dT Hectpmga]aﬁognallas@ls matbcdiew;debiy uTcHede a cornpound that
ati.ons are, ster

enbnR e LR B RuBheT e A AL AR Sin or other affected

areasOl utions, which may contain suspendi ng agents and
t hi ckeni ng agents and anti-oxidants, buffers,
bacteriostats and sol utes which render the fornul ation

The icﬁc%g ([)]tL StritaBid %ils or fats for a composition is based on achieving the desired
properties. Thus a cream should preferably be a non-greasy, non-staining and washable
product with suitable consistency to avoid leakage from tubes or other containers. Straight or
branched chain, mono- or dibasic alkyl esters such as di-isopropyl myristate, decyl oleate,
isopropyl palmitate, butyl stearate, 2-cthylhexyl palmitate or a blend of branched chain esters

known as Crodamol CAP may be used. These may be used alone or in combination
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20 have a suitably adjusted pH, with the blood of the

i ntended recipient. Pharnmaceutical conposition of the
wWEe@sOn18¢é nventi on suitable fﬁj nasal or i nhal BE€T/O8AN7/073945

adm ni strati on means conpositions that are in a form

suitable to be adm nistered nasally or by inhalation

to a patient The conposition may contain a carrier,

n r [

depénﬁn%p({?l ﬁfolpglgfe?gen e éi ‘tgg@%%%v(ﬁ?cﬂrl% hl%ltﬁl ?%ng (1’1:?1ds such as white
soft palafﬁmeimi/cmlzlasi panafiinrcaoger nhedrolee!s cﬁﬁ) bausdeOO m crons

in increments of 5 mcrons such as 30 mcrons, 35

mcrons, etc.). Suitable conpositions wherein the
Phal%‘?hrcél!ltﬁral tsmposttiday kéhtablOfor ?&Lfﬁl Bk $4iAdlia@MiASirdtdns BxaRPlofmulations

a nasal spray or as nasal drops, include agueous or
that gicl iy asf@ltnm Eul‘@hé tofoetaﬁmuas:tmredeeqtdgr erdhiagmelly @oam@isqnt amh(sontammg

itable for adn1n|strat|on na
at o8 ob it B SSRRr BBt Bl B e d ARG HRISE RS Sucn
fornfigdtions et c o Bdwpr@%ahed b{ hexiap endt dotnp@ ey &f. thMﬁ@lhﬁGn dow8uitable
inhal ers are us for adn1n|ster|ngﬁconp03|t|ons
non-HEEH G HEIPIH S Hearripierich ah coer baker, npkyetiylcsp glycol or a suppository
wax,t\gglgﬁa sgv@a?%ﬂ fe%ﬁgra}tﬁl%g th%E%f%)%%ﬁgQ{rﬁ@e‘%aure%wﬂémfore
meltdo mhmsscmnmmagfnat bevitlyavie mfﬂeam tineactibe comporiodtd SO as to
obtai n an anmobunt of active ingredient(s) that is (are)
effective to obtain a desired therapeutic response
Pharn®ic e@tlogﬁédrfql%é R LIRS ‘tgﬂnﬁ@goﬂ'ﬁtap 8d b9ftransrnuscular intravenous,
adm ni strat for a patient. A selected dosage | evel
intraparitoacat, gadriscbdugancpat ingretion. hEhed@nmsdepe pltheypaana@nvention are

% y.of /5 factors includin ired t.herapeutic
formieeein i st s cndbabieClatn Aot PO ccBipefifE ARG whh o
HanRY ﬁ@lﬁh@rﬂopﬁmgél%as‘oﬁﬁf&h Ih G@dlﬁéﬂ Qﬂl@@jfn;%@ﬂmﬁ@%ﬁ&'b%)fo&ﬁulated in solid

the di sease, the patient's condi ti on, wei ght, sex,

fomdﬁﬂéitreélﬁwlﬂ@eor Sumnﬂgdp@ramatpb‘trémyo wic. daeohhidieed fpéms are also

II‘lclu({%g,r Egl (I),{l’ﬂél g%tng“%reost[efr 49‘10 1!%6 e@g{mcrnsns SP‘%/anr}d)a qg?ous and non-
aqudoll® inj &yl Yol oY, whidhSmé Jﬂ@/&i’ﬂélh Qilspaaldihf bgdrey &l thikkaning agents and
patient in S|ngle or vi ded doses may be in anounts,

anti-pyidatz dpsfess, bacterosis ansbiplutes wbichiendsh tformdaw iggfonic, and
| f
ha MR AR R P Rl e Ottt o are

generally from about 0.01 to about 100, preferably

about . 0, 01 to. about 10, er .day by
Phagmagaitical mmpqsrt%%lmreﬁr{g t%%tl%%wmﬁi%@r nﬁﬁ é?%tg?nal
admgnérahen Yr%angr&frﬁpbc%ﬁﬁﬁg ik hﬁé iR -aForke stiRbiklo mﬁ&%%‘éﬁ nasally or by

wei ght per y oral administration, and from about
inha(ti04 t¢ @ patimtit TE@comnmetf(mrram gonfai0 & ctigic,0n amgﬁvldgr fmmiyhavmg a

[ intrave s .adm pni str.ation.
perci§f B8 foBXertifY e UAeP g ot riftomh a8l coiandy o ranee
betwen 26 rah@gﬁ)o hQushini 1ﬁcr§1|ﬁ@1‘ﬂtk df 6 M &loht Wich 3 30RRIGRME LI VRicrons, etc.).
such that a suitable dosage shall be obtained. Dosage

Suﬂ@hi@ torpeRtiegIs v hsrgin ﬂmﬁaﬂmns aliguiduion admoifitasion s fyekample a nasal
LP t

splra?{i P Fg’lrllagols(lergﬁszﬁ)rﬂ&& us %?%11 g?lgf grgsn | f?heg%éélgeg Ecﬂgnt

Confj%yltlbﬁ‘s QadabRifeit S5 ewbl admﬁlmﬂahoﬁ hﬁy%@@ﬁeﬁatdd&ccd%dd@&@@@nventional

methods and may be delivered with other therapeutic agents. Metered dose inhalers are useful

for administering compositions according to the invention for an inhalational therapy.
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may be admi nistered as frequently as necessary in
order to obtain the desired therapeutic effect. Some
W@ 2008014186 may respond rapi dl y o0 a higher or |pPUBEUSHOTEI3945

and may find nuch weaker &t it enance doses adequat e.
For other patients, it may be necessary to have | ong-
termtreatnments at the rate of 1 to 4 doses per day,

ActlP dBGEL [e%fg%?a Jehn Ila&eﬁiags%% 51t1%ﬁ?15f31‘ﬂ9 i \RHES fhay be
of ea partlc atient’. out sayl ng

vari¢chsntas th obtaot ah]eecmcpa]lt pbadtse 1mgre@mﬂ1t(s) tlbﬂ in@oy sfactyvetto obtain a

.pr.escri be not nore than ane or two es
desiRGTRG Ao ASbale 8t BB s eerTnos i SRl af iy ition for a
pat1éi\1|ﬂ y AQklctbRe doBidaasie] Y8 ahy pBRi0Lal at1etn|'t"ﬁ16?erfbreQife%)&ﬂi§ RB& Y variety of
Such net hods include the step of bringin

factcys snsdidang e desieedaberppautic 3fectngn Butirewte ofdhinisitationran téﬁ desired
hat stitute ne qf 1or Ln redients
cura g oF PR M ERioRaS B SR D B ER ARG b BA T oo weiehe
sex, it kb @, Yhelhpg dyibidth @f asgetiag h@?ed-iéiﬁ rab o¥ bsorption,
redient wth liquid carriers or finely divided
Hw“@@ﬁﬂﬁa@@bfP%¥§m@Wa other fagierst hen, if necessary,
shapi ng the product. WO 2008/014186 -21-
PCT/ US2007/ 073945 The fornul ati ons may be presented
Total dailinddse @6 st compuhds ofdbis énveatidm@bdreinsstertdto zepzﬂ'r@pt 5] single or

eal ed a oul es and V|als el astomeri.c oppe
W@midl Bobe oaRinin i r@BFeotipEd ot G bierd 9%1)00 mg/kg body
Wel%?hl g%‘l}t élﬁfbréﬁ?d’b'l}'; 0 09 1O I)%%‘/lrg‘?’d%/j gk 'eQzﬁnI?te ihR8 a8lerthé Boses are

i'd carrier,” for exa wat er injections,
gendratiyeiiomtabbyt (b®] wrabbot e prefoctldipbodfediue abojteld), ngykg body weight

per &5, 0Bt ea ERERTH SRR oy B EBREL G cspeciaty 0

tolmﬁﬁykgﬁ§&Wwe%ﬁﬁ&ﬂwb§ﬁyoﬁ@ﬁ&%ﬁﬁﬁﬁnﬁﬁ dnlderdrA ¥BAU 0N tBR¥out 50,
he application or adapt ati on of known

be pr%ﬁgred
prefm@blnré)t igsl0 b}g/kwcxﬂﬁ wesght@ahdam indgengse edrimissatoor Ehe
terature

percan %q, ?fgag dv%mglf_:?rgitent rf(lp(?sm%% g%ganréedVG @eh 8%1ﬁd constitute a

propoFtasmSSuoh Rt h @mﬁablevﬁdagepﬂﬁlllb‘é Btasned] I5fda &ﬁmﬁ&ﬁﬁfosnmns may
prodrugs of the conpounds of the |nvent|on

cont@messﬁh FHOWYs ebuish |SH‘§H111$‘P1% ssemids msw bereed ?weﬂfq ui)nthe daily dose.
| O
0 R A B ST SRy RO A H s

maydleloyhrambonedas fﬁqﬂdzrkl)yl aamﬂem);ary timogle/® dbitain @t @mr&zbthdrapeunc
usi_ng standard coupling.proced, es i nc

effecty §BgﬁerP§“?Iﬁs R f?ﬁP@%F?g’é‘ﬁ}SFO a EI@IP?I Oralﬂwe%ﬁ arhmay Lﬁnﬁ much

weakden R @SERE AoQs akb te e B gﬁtlé'n%o I hf MESRELES to %Qve long-
According to a further feature of the i'nvention, acid

termadairhéronatshe tage of 1 tavedewsapouduysingfccondisce WIﬂv‘élnmhmmolwggcal
then%ree bas

t f ith th . o
requiPRR P AED AT Ry iTHe T sqsorbart o & ap P BeT GHfegts it will
be niédﬁ:@%y fEhBQEDHe nbPMoRXBAPOR otth® dstsherdey.tion salts of

e

The formulations can be prepared in unit dosage form by any of the methods well known in
the art of pharmacy. Such methods include the step of bringing into association the active
ingredient with the carrier that constitutes one or more accessory ingredients. In general the
formulations are prepared by uniformly and intimately bringing into association the active
ingredient with liquid carriers or finely divided solid carriers or both, and then, if necessary,

shaping the product.
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conpounds of this invention may be prepared either by
di ssolving the free base in water or aqueous al coho
W@ 008014386 or ot her suitable sol vents contai ni NBCT/H82007/073945
appropriate acid and 25 isolating the salt by
evaporating the solution, or by reacting the free base
and acid in an organic solvent, in which case the
salt separates directly or can be obtai ned by
concentration of the solution. The acid addition
The $@htudatwhs tiag be pngsonird sn wiit-tibkesorinmieiosocontancrhdor exarnple sealed

regene mt he. s Its b he applic t|o
mpGRS I TR Vo AT vt 2 g DA Sisr G mpcfRie Sl
(lyoﬁﬁﬁﬁ&’i‘)‘ R&sdi®bn feﬂﬁmn‘g Q)Yl%ﬂﬂhb QAdi€iBA obBie rs%ﬁé"ﬁ(glﬁﬂ @éjt‘rfef QB? ¢xample
heir acid addition salts by treatnent with an alkali,

wateg fef. injeafierso rsmedialichrrisir daniso Hattempehugaus imjestioagakitions and
no | ut 0Q8!/ 01 186 2
susT R DBt B T GO L ANE COp F L) HUSARFI T thgigbpreviousty

desckibggnerated fromtheir base addition salts by the
application or adaptation of known nethods. For
exanpl e, parent conpounds of the invention can be
e i [ ] t
o b b p 2 B M L Bllp P cf ipriongof known
meticanipuwhish of mtdre rmatl&sie nked nsrebfdroor dayrilxel ia alnyiieratut) fipr

prepar e ornmed during process of the
exariplg At ﬁscréeé tlégoqlenéfomﬂrebeg@egprgme (T Englorgptions, VCH
publ&RBROLSKES of the present i nvention may be
conveni ently prepared by recrystallization froman
agueous/ organi ¢ sol vent nixture, u3|ng organlc
| vents sych as di oxa THE or or di
An G itk o B Gy RaS R HOEABTORSY B0t Patii b icgunne °
comp@rlds oPthetileentionPavALS c@ffbokfz\ Fﬁ)up' Wit Bh hRBh&Ef Hdemula YOH
prepared by reaction of th ree acid with the

(wherpipro prallatler B&@lssubl@ytutqﬁiéoy aalp;pm adlgtlpwmonr daajlaxi@mmoa»rto @ive an
esteli(thon\gnugm&ps ﬁar cg_)?l{)ltlr?ﬁ ot %cglg%st r}%ﬁm@rﬁ 1%cqu<%)et coglglnz%lmt tﬁe presence of
HBHI tddloptivndiyss eha/progntdef DIree, ia®@Mi b rovh &mpRfatdi?.

aqueous al cohol solution or other suitable solvents

contai ning the appropriate base and isolating the

Acc?ﬁ I{§ tg¥1 gﬁ%ﬁﬂe% dGvaf oﬂt 100 ad(ﬁ{l?lp dalfs %"iiﬁ{e |pt((;)E§dS of this

aCI ase In an or ganl c sol vent
inveatsemhpnbe $Edphredé)}yaeaiitleﬁ od tlreefoatel basowith alre d;@r(qbia&i avéd] bigythe

applc}fgtqét}e gt%f; %%ﬁgn Pﬁ@léctrv{l]@@ise i XélglpTh o tdbﬁgan?élts of the

cornﬁ&hﬁl@ ds tﬁ@ﬁl@@ﬁthﬁlqné}nbé ﬁ%par@& %ﬁﬁéﬂﬁoymbl thO R0 'base in water or
adapt ation of knowd he Conpounds of the

aqudony elebh@solutihe or otimet Shmfdblecsprpnte pentainingthaappropeite acid and

. tg.i ol oeqi ffe})l act | vg.t . . L

isolating the“salt by evapora 1ng the solution, or by reacting the free base and acid in an

organic solvent, in which case the salt separates directly or can be obtained by concentration

of the solution.

The acid addition salts of the compounds of this invention can be regenerated from the salts
by the application or adaptation of known methods. For example, parent compounds of the
invention can be regenerated from their acid addition salts by treatment with an alkali, e.g.

aqueous sodium bicarbonate solution or aqueous ammonia solution.
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wi ||l appear nore clearly fromthe exam nation of the
follow ng exanples that are presented as 25 an
WO R008®o1418¢ i on only and are nof,to be consi der eBCEHES2007/073945
limting the invention in it% scope. Conpounds of the
invention are identified, for exanple, by the
foll ow ng anal ytical nethods. H gh Pressure Liquid
aphy I
R e e R S WA
applicahen alr aiapmnbm ofrktbwismathods eF @fextumple3 Parbutl doowiongds of the invention

can i tgieiised Top HRE Rt bl ey FRESRorBH Rud o hydrochioric

acidposi tive el ectrospray ionization, scanning mass nfz
from 100 to 1000. Liquid WO 2008/ 014186 - 23-
PCT/ USZOO?/ 073945 chromatography is perforned on a

ackar 1100 Serl s Binar Degasse

ConyB i fdrabS P RLL v Rierhu RS s TRyl BB afl AR dprips he
procéssUThE @l eiitTon, A8V LB @SRy drétes). I-delz%:i & dBntpoasdLof(thépresent

in water, B = 0.1%FA in acetonitrile. Injection
mvevmruméy be cmvesgﬁntlmepmmtytrpewalﬂ%@tlca/fg@r@ﬁp AfesNs/0Eganic solvent

t 3 5 mnutes

it TR EReoply Bl ERgubEas ek i) BUPENROR D S 4 et or s

ar e: Hevw ett Packard 1100 Series UV detector,

vel ength = 220 nm and Sedere SEDEX 75 Evaporative

ACC@%&w a%e%qré‘z FATRIG OEP hespvendioncbase a%ﬁﬁ% I dhecopgpeungipof this
inveRfi&P4} B¢ Rlllr\eéa}%@r oMb #d fﬂ%é%!cﬁﬁ%ﬂﬁ@&%%fc&nﬁ%%@@ 'Bthe

spectra ( recorded at anbient te ature
applustmtg oaaddataltmm ofenamur me(h®09 Rétxxamples thedast etditrt daltanf the

robe. In e NMVR em cal. shift 6) are

comPRIcR o B ToRieP B B PIRPAFS S Sy sso e Pk afiian pater or
aqudo@t LROESIRYIuSbh BPEthek SUMBD1cABIVERS chbRIiM2the 8b t6l bafdSand

used in the exanples and preparations that | ow, as
isolafap Ithwlttmeevm@atnaﬁ thte rseluaplp;l qrdatreashing thﬁefreei@d ndrgse in an
orgamsc sglven ; ej&]ﬂ} %h %e the s ? separafeg 1reft St clra%SPEe o%.tuarlr%ed brye(fgoélgféntratmn
oftlfecgomtlbh-l grans, "g" ref ers to mcrogranms, "nol" refers

to noles, "mmol" refers to millinoles, "M refers to

molar, "mM' refers to mllinolar, "M refers to

The Qaﬁfr%rmét%ﬁ%lﬁ 'éHMhtégr—ﬁ&S{a?e tél?aj}%??% ?({ li)y thllé: rnéetﬁcg(ﬁr(]%ﬁérﬁ)ed in the

preserﬁfapplscalnonm aatapltattoeroefknﬁxﬁi netfodss t o degr ees Cel si us,
n’p" or ‘'mp." refers to rreltlng 20 point, "bp" or
refers to boiling point, "mmof Hg" refers to

The e5ﬁ§&u{d§ of fhethJ«én'tﬁﬁttﬁ&% mRthodJBF fi rrgé(vatloﬁ: Md ﬂ'h%fr %E&o%@al activity
centinmeters, "nnt re ers to nanoneters

will appabgmlrejclequy fremrtke ¢xanghgran qf@h@MQMg @ctaerqb,les 'thdt are presented as

an 11!11@&_& ré(?na(%rﬁ}( %I?(li] gr-eeE]teE tll%e?cg)lngfa.e%dtaﬁ 1H11111%%/t t ?nveenaon n 1ts scope
Confpdu AR fABE AR BMion dibldentifigd, %rsexta Ipta g tiREol16%W BRIy tical methods.
I'i qui d chromat ography, "i.p." ers to

intraperitoneally, "i.v." refers to intravenously, "s"
ngh Pressure Liquid Chromatography - Mass Spectrometry (LCMS) experiments to

determine retention times (Rt) and associated mass ions are performed using one of the

following methods.

Mass Spectra (MS) are recorded using a Micromass LCT mass spectrometer. The method is

positive electrospray ionization, scanning mass m/z from 100 to 1000. Liquid
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25 singlet, "d"

doublet; "t" = triplet; "q" =
quartet; "nf =

mul tiplet, "dd" doubl et of doubl ets;

WO R008/0=18¢ oad, "LC' = liquid romat ogr aph, " MBT/ES208%5673945
spectrograph, "ESI/MS' = el®ctrospray ionization/nass
spectrograph, "RT" = retention tinme, "M = nol ecul ar
ion, "PSI" = pounds per square inch, "DVBO' =

hrofflRirptly 1S phrkhtlcon o 1Fici Pabk mm@é o6l €4 D

¢ K%égﬁﬁ = l,g -cafbonfl ||ﬁ?§226€h y : ﬁgﬁyﬂﬁ ceassel

statiGhard iphde oOPlommeindaneSyieHED ' 1 HyﬁyﬂRBQﬁDOmOmmCd)ldmn HBBile phase A=
Scintillation Proximty Assay, "ATTC Ameri can Type
0.1%gkrmig ecidol ff‘)slélt"}’%% Bt EA mpagesonitmdyi Iniccgen Uﬁ#umewémuL by

CTGAVRLPAGER, Bl {RY R e e T B s i

minBed iy ®Yo Babi106% B TMDmimutts. aﬂ&ﬂﬁﬂi’@d’ reetatoart HewlditBMkard 1100
= 3-isobutyl -1 WO 2008/ 014186, - 24- PCT/ US2007/ 073945
Serl%w)qe;@&mrhwﬁ\@lenggmvﬁﬂo nm@@lﬁeéergw A& Evaporative Light

scalFIRREBSPATh oy chyEAG: =t SpLigpel o on, of Pure

pol yet hyl ene egcoI "NEOH = nethanol "N' =
normality, "THF" = tetrahydrofuran "h" = hours, "mn"
300MHg hhaustesy magnqiisnpgonancerpediyd (NYHRhate reggrdedat gibiepy dgmperature

o BT O AR SRS NN RS s i
cherﬁﬁ:lﬂlyéhlfe;t (Bpare indiEASd i phirtd,per Milpn (Ap@1) witlprefianatto tgtramethylsilane
ash" I|qU|d chronatography, "SPE" = solid phase
(TN@&9$§@ﬂﬂ%ﬂm/mﬁm$F l'ithium al um num hydride, "pnol"
pi conol ar, "heptane" = n-heptane, "HVBA-AM' resin =
4-hydroxynethy|benzoic acid am no net hyl resin,
As uSRﬁ'ﬁJIBé dioguhpl2S' ared preparations that follow, as well as the rest of the application, the

tel‘ma k] G B R B RR Rl 8 SR R BN L et
BT x ag?uor op%ﬂﬁl ra!rﬁ[sl » H% %A&S 5 h }(5 5?1?15 h}'l{ci'l"‘ fé‘i}érg% moles, “mmol”

osphat e, opropyl et hyl am ne,

refers@s Enlh-mcﬂ%l MM réfetbab ingtetar, "‘Ilnﬁ\/ﬂ'fefefs 1o thiitolafy giMXictiés to
B pproxi mately, "I 50" = the concentration_of o
mlcmﬁ@l%oﬁﬁé FréeTp ﬁ%%@m%ars 009 tefis 91 litron mh~ ohem!” spfsrsctawlliliters,

“ L’a&‘)%g 1 rmcrgﬁ;‘%rs L"%l refers t%eciegﬁ:es Exfb‘ L‘%‘?’p” &S‘mEfo@(anPfle% to rneltmg
poind,2bh 4ol O ecf3rs (@ béilidp pbInd e en E%_Féﬂefsaﬁ@ydséur@ Remyllibeters of
IF+|ndoI 3-yl}-acetic aC|d a
mercury, “cm” refers to centimeters, “nm” refers to nanometers, “abs.” refers to absolute,
“conc.” refers to concentrated, “c” refers to concentration in g/mL, “rt” refers to room
temperature, “TLC” refers to thin layer chromatography, “HPLC” refers to high performance
liquid chromatography, “i.p.” refers to intraperitoneally, “i.v.” refers to intravenously, “s” =
singlet, “d” = doublet; “t” = triplet; “q” = quartet; “m” = multiplet, “dd” = doublet of doublets;
“br” = broad, “LC” = liquid chromatograph, “MS” = mass spectrograph, “ESI/MS” =
electrospray ionization/mass spectrograph, “Rt” = retention time, “M” = molecular ion, “PSI”
= pounds per square inch, “DMSO” = dimethyl sulfoxide, “DMF” = N,N-
dimethylformamide, “CDI” = 1,1'-carbonyldiimidazole, “DCM” or “CH,Cl,” =
dichloromethane, “HCI” = hydrochloric acid, “SPA” = Scintillation Proximity Assay,
“ATTC” = American Type Culture Collection, “FBS” = Foetal Bovine Serum , “MEM” =
Minimal Essential Medium, “CPM” = Counts Per Minute, “EtOAc” = ethyl acetate, “PBS”=

Phosphate Buffered Saline, “TMD” = transmembrane domain, “IBMX” = 3-isobutyl-1-
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NS p % N H 20 Step 1. Fumng nitric acid (1.5 L)

is cooled to about -5C in an ice/salt bath. Over a
w@eosotiied 30 mi nutes, PCT/US2007/073945

4-(4-ch|oro-phenyl)-4-oxo-bu%@r|c acid (150 g, 0.706

nol) is added in portions to the nechanically stirred

solution, and the reaction mxture is stirred at the

e A L »QL :

e TR R NS M B0l S AL 1 BRC.F epiopl Union
of Purcehdattpplicd @hﬁ)usalyd“MHzP Fedegahemzzn |“§EG”a1pqimmylene glycol “MeOH “

t ‘ : | Fil d,
= GiRTGA e SO bl waoRE eyt a7 MOy Thp gdinute(s)
“MclML»H rﬁ&h&]yan@hé e, B Atro RGN ML ﬁ‘iso@%‘ﬂ ald§fol1‘®.D.” = outer

afford 4-14- chl or o- 3- n|tro-phenyl)-4 ox0-butyric acid
diangptera Mel'Nd of T6H:ANG ):.acvt@nml@sﬂmaie@thy%ﬂler “TFA” = TFA “Prep

HPCT/ US2007/ 073945 . Step 2. Tq a.ggchanically stir “ »_
LC S u%rsgall{%togh fga*sl?ls ﬂ'quld chrdoma%ograﬁl ) §p soh(? hafe xttdc 1on LAH” =

lithidm (AR L@rSdaid el “phd PR plepholA; Dptabert ¥ hileptaas) HNIBBOAM” resin =
0.582 mol) in water (900 nl) and concentrated
4- hw%mvmthm)enz@wa@@anl%meml rg5in5 (PACkEpeBr Ut i on (393 g,

03 BB sl G ALl il 2

(1HIbenzogfid2ex-ed)f10r,3,3- ta@amethy'ﬁhﬁmﬁhh hsxallptipheshhbe, ~DIBX” =
the 5 addition of 4 N HC1(100 ni). The mixture is
diisqpaenyilistayamgne, a‘ﬁsFadﬂmsu@rmﬂpors@ - es lithisel hydroxide, room

appr&?@?{al%t lf&e ”a‘qﬂ? E:)Jr)té)ctep a1 ny (3(% tﬁg éo%oﬁgmfi >P}roducmg 5 8% 1nh1b1t10n in the

SPA&QMMBa@@@nﬁh@manLGWBiTR$U§ 2.39 mnutes, M5 228
(MtH); 1H NMR (300 MHz, DVBO D6) 6 2.51 (t, J=6 Hz
2H) 3.11 (t, J=6 Hz, 2H) BAMPLES o 7.1 (dd, J=s.
Hz, J=2 Hz, 1H) 7.29 (d, J=8 Hz, 1H) 7.36 (d, J=2
1H) 12.08 (broad s, 1 H). 10 Step 3:

Example3- Ami no- 4- chloro phenyl) 4- oxo- butyrlc acid (16 2

ace%c acid

solutlon of sodlun1n|tr|te (5 25 g, 76.1 nnDI) in
water (18 nL) is added via a pipette below the surface
of the solution over 5 mnutes. at a tenperature
ween -5C and - 10C. Ghe reaction 15 nixture is
‘ ; ' or 15 min. This solution is
8T oW yyadde i erature to a mxture of

e pAndrate (5.58 g, 32.7 mmol ) in
gl aci al tic ' 5 mL.) that has been saturated

O

2
Hz,

with sul ®ur di oxige The resulting solution is
stirred 45 mnutes @ oom tenperature, water (500
m.) is added and the solution is stirred for 1

Step 1. Fuming nitric acid (1.5 L) is cooled to about -5°C in an ice/salt bath. Over a period of
30 minutes, 4-(4-chloro-phenyl)-4-oxo-butyric acid (150 g, 0.706 mol) is added in portions to
the mechanically stirred solution, and the reaction mixture is stirred at the temperature
between about -5°C and about -7°C for 3.5 hours. The reaction mixture is poured onto
crushed ice/water (3 L) and stirred overnight at room temperature. The solid material is
filtered, washed with water until the washes are neutral, air dried, and finally dried in a
vacuum oven at about 85°C to afford 4-(4-chloro-3-nitro-phenyl)-4-oxo-butyric acid as a solid

(159.1 g).
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hour. The flask is cooled to 10C and the solid is
filtered and washed with water to afford 4 20

W@ 2008/0148©- 3- chl or osul f onyl | { enyl) 4- 0X0- bu PCT/082007/073945
acid as a solid (12.94 gq,). = 2.68 mnutes,
M5: 310 (MFH); i H NWVR (300 MHz, DI\/SODG) 6 ppm 2. 56
(t, J=6 Hz, 2H) 319(tJ6Hz 2H) 7.51 (d, J=8 Hz,

Step:%. H)Fcl) é'rg%ch%%galgq Tﬁre'alzs'\_lsp%nglo#%f 4 I(4 'é)llogo §%11Q8‘-phény¥) oxo Ibutylrlc
acid41{0g,Chi rmeB it vator GH0I rﬁbhgdd—theﬂma)edz[{@k(d,?bnﬂt)ﬂs |added sodium

visuffic Stlor 38R o GBERIH i dORET 3 Wy SVeBs s o f) s at 100 -
105 Me%é'f' thé hﬁcﬁ‘tlor{, Hiclmixede Woefl@kedfeor 1 HGr. MBRGH R @czifﬁ's?éﬂ % €2 by the

is warmed to roomtenperature and stirred for
addiionp84 NTHE! (198anli. ol heinixtire isi reflaxdddiof peeddaioral 30 Minutes, cooled

to rog%%gﬁggmgl (ag@# ﬁgereét nt?g?%—% ;?%C%t egd %mgre%-g g ll')]él-(i)%gl)é‘t’)lllgvrlc acid as
a solid (3?3 oy gcmdxm 3@ eidlfeqtNS aPR (MamprlatreMR B08 a¢HL DMSO-Dy)
to a

52 5 A6 RHD 31041 4=6FenT) 5586n 2YDsTil (ddg$ .. 1-2 Hz, 1H)7.29
lid (2.
@ PEFR 84 e R R TR 8 o T

2008/ 014186 -26- PCT/ US2007/ 073945 St ep 5: To a
m xture of

Stepg: [ 4- chidPerBineZ-ghlarasPiieay B- bt PYtie reifb i § ephkhymmae)) in DMF
(20 rgﬁ?‘% RULY T leﬁﬁﬂe%f Qgﬁ)&nffgted Hd%m%andgcé §'1|5@%2eA solution of

fonic acid nonohydrate ( zinc
sodiginl notritel€s. 333,07 onigmn@] j7in wavdr)(18 mlglineddatl vacepipettabilaw (idbsurface

L n ve vessel | dded n azjne .
of tE5Bg S8 TR 3 re-hRp BN ER eIt M THg-odh fpagtion
mix ki WMed & 0 L8R sBirk@FordB MinUlESsoldtitsh i SRWIY &ded at room

mxture is diluted with EtOAc, transferred to a

tempesatinsdp afmizie oamwa@m@r@t@sd@ydmﬂeméi% 8582 rmmol3 irpgleeial acetic
acidiﬂsl% rgl)ﬁ(? rﬁlgll(t:ﬁ que:%er %tu%ttesﬁ\g% N rcgndﬁiet ngag a1 u:%’u ﬁ111|g a§}§ﬁ1t10n is stirred

45 nhiSute@sttesmvtihPernaut s fwatd(5@TmMDY &) adsled bidmhe Sulutiah & @mﬁéd for 1
concentrated. The residue is purified by preparative

hourHflhe ftask ér cpoiadrio (| Afbrndthesplid i: filtpeedd andi washpéwithtveater to afford 4-
(4- cl\ﬁlpro 3 th](')IOS,-]I.-lEAﬁVlgDh%Idl\Ill? Iltoxoobu q(i)g/ac? Y& a g‘oqldntlrb%f ga tewms: Rr=

2. 68inll1nﬁfe@ Ms(21 ()4(-M+HB\|1HFI®MBE@DQ |MHk fmmsyj De gty 2156l (H-Jl=6 Mz, 2H)

31991 786 M DRSS s 1B A KRR (14 okt 308 FikbiD BABEL 12 Hz, TH)

2 423dJ6H22 7.06 (t, J=7
126$%r°§%§]7ﬁ17 (t SD7HZ (1H) 7.3-7.48 (H)m 4H),(7.56
|

775(d J=8.3 Hz, | H) 7.87 (d, J=8

Step?i 45£é i%oroli‘fhlo&c?u mpﬁr @ylg 4= Ofg)b%tyrt%qyl(ﬂ(%g ﬁhﬁlrgmoil)'_l% added to
a stlﬁpa Q(ﬁw{u?n & @rdfbhﬁ)rél?engqu{lﬁﬁg (‘2(@ (%?qg%éll)' o BERY L MRS R¥xture

[1-1 |ndo-3y }-acetic acid
(1:1, 50 mL) at 0°C. The reaction mixture is warmed to room temperature and stirred for 20

hours. The reaction mixture is acidified with 2 N aqueous HCI (pH ~ 2) and extracted twice
with DCM. The combined organic layer is washed with water, brine, dried over sodium
sulfate and evaporated in vacuo to afford 4-[4-chloro-3-(2.4-dichloro-benzylsulfamoyl)-
phenyl]-4-oxo-butyric acid as a semi-solid (2.1 g). LCMS: Rt =2.38 minutes, MS: 448 (M-
H).
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/IHC OH C NHS, O N H 20 Step 1: By proceeding in
a simlar manner to Exanple 1(a), step 4, but
WG aesHi4186 i ng 2, 6- di chl orobenzyl am ne (2. 82 ghCT/082007/073945
2, 4-di chl or obenzyl anm ne, thete is prepared
4-[ 4-chl or o- 3-
(2, 6-di chl oro-benzyl sul fanoyl ) - phenyl | - 4- oxo-butyric

Stepj?z 'S'ﬁcz %ﬁ@u&%‘éﬂ%ﬁéﬁﬂ%& A2 4 Mo %Enzylsu@failno?] rﬂ#eﬁyc‘l] -ANRo-butyric

By proceeding’in

acidif80thesg, I @8 BcavtpIpetolifcad sulﬁmecpacﬁd nmubhmust(szmmgnzy mrm; and zinc

Chl%‘a? 6{7% (glz'églelg)llggllg?l%?]a acgti %{ 301&4%{}@5 13 qgrg})/vla e Vesse 1s added
phe@dﬁﬂr&l@ G0b &0 28nENbEU frh@ eh v@mm lhkatéd AxOmidb¥h¥Cat 180°C

cid, there is prepared 12- | or o-
for @mmutbs diTbhrescbobemdyicds) tiﬂla‘.nd) wn}l B3Py trinsfenrddrid elcoBicyl flask, and

sauise7 B 7 o o 4" Ryt BBy B B Mg o ayer s

extrddHyith EtO AM/R Heddehbiida, orﬁll‘tﬁé}ayaﬁ); Wﬁtslgad7\51t1( Sated Hried4bvéBsodium
(d, 2H, J= 5.2 Hz) 706(tJ7 I 71745m

sulfang.Blndmopgel(tﬁﬁted\] dhe BGSHEJ,G iy pyy fieg @mr@pﬁratl PEC sgpq)ratlpnggloblle

phas%:??ce&dilgﬁ 2 atfﬁb“%?iof]?%{rfé’ %ﬁ?ﬁigﬁlﬂo({%r OagB ml%ﬁo §§ford {2-[4-
chlotd=3Q2; acchlﬂMoaoe(nZ\)lsﬁl(fjamohvll) -phenyl]-1H- 1nd01 3-yl}-acetic acid as a solid (145
2-[4- 3-(3,5 b | f h Il -]
m Lok 3475 s MEcra (atho Hrdde AR TR0, e 5374 G
2H)N23?§g ﬁ%@@z éH)E’NO(P(E 0coqe "1‘91&*7'@7 t%LmHzaﬁHgﬁ@”ﬁﬁg iR, 4H), 7.56 (d,
(a), 'step 4, but sabstituting

J=8 Hﬁzstﬂi)_)'r‘ 65)(31121378 arimdH)2.892dg)-8ldz, 1H) 8.22 (d, J=2 Hz, 1H) 8.64 (t, 1=6.9
Hz, iﬂ?kfléz Sféﬁgﬁnfwrgarg nGI‘H) Iféer e, 3 Prepar ed

(3, 5-di chl oro-benzyl sul fanoyl ) - phenyl | - 4- oxo-butyric
acid as a solid (2.12g). LCVMS: RT = 2.42 mnutes, Ms:
450 (M+H) .

(b){2-[4-Chloro-3-(2.6-dichloro-benzylsulfamoyl)-phenyl]-1H-indol-3-yl} -acetic acid

cl o
y cl O OH
cl .

§o

Step 1: By proceeding in a similar manner to Example 1(a), step 4, but substituting 2,6-
dichlorobenzylamine (2.82 g) for 2,4-dichlorobenzylamine, there is prepared 4-[4-chloro-3-
(2.6-dichloro-benzylsulfamoyl)-phenyl]-4-oxo-butyric acid as a powder(2.12 g). LCMS: Rt =
2.1 minutes, MS: 448 (M-H).

Step 2: By proceeding in a similar manner to Example 1(a), step 5, but substituting 4-[4-
chloro-3-(2,6-dichloro-benzylsulfamoyl)-phenyl]-4-oxo-butyric acid (0.8 g) for 4-[4-chloro-
3-(2,4-dichloro-benzylsulfamoyl)-phenyl]-4-oxo-butyric acid, there is prepared {2-[4-chloro-
3-(2.4-dichloro-benzylsulfamoyl)-phenyl]-1H-indol-3-yl } -acetic acid as a solid (80 mg).
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Step 2: By proceeding in a simlar manner to Exanple
1(a) nmethod A, step 5, but substituting 15

wa2(¢ogoct1Bor o- 3- (3, 5-di chl or o- henzyl sul f anoyl ) - ptIEOY10D7/@73945
-oxo-butyric acid (0.8 g) fot' 4-[4-
chl oro-3-(2, 4-di chl or o- benzyl sul f anoyl ) - phenyl ] - 4- oxo-
butyric acid, there is prepared 2- 4-

gl 75y 98 g hEnE | eSO . 2

4. 362(d7m nﬁ=rfui é&) VB (523 HARH) 7. 11HANKR, $13D0 78, J=RISBT:, 1H) 7.57 (d,

AR P il iy R B A

(s, 1ﬁ), @.@@r&é& JH?. 1%53428 nIMH) .85 (dd, J=6.2 Hz, J=2.2
19 (d, 2 Hz, I H 8.65 (t, J=6. 4 Hz, |
H) 115(s I H), 124(broads I H. 1C0 = 12 nM (d)
C . syl f al

= /U820©| 945 Stgh 1: By proceedl ng in a simlar
@ to B e 1(a), QHep 4, but substituting 2, 4-
3 hI ogﬁ hergt )W apine (3.04 g) for
I

cl’2, 4-di ,§robenzy amey there is prepared
4- M4- chl 6r & N “

3-[2-(2, 4-dichl or B- pheayl ) - et hyl sul fanoyl | - phenyl | -4-0
Xo-butyric acid as a solid (2.3 g). 5 LCMS: RT = 2.52
m nutes, MS: 464 (MtH). Step 2: By proceeding in a

Stepsli' @g{p’:}? e{éﬁﬁgqﬁ ﬂtsﬁm@f%lngr t])(]%)an{ﬁé ﬂ%}i s’[%p £ Bgtpsu%stitﬁﬁlﬁg 3,5-

dlch{(ﬁe]ﬁﬂﬂhﬂﬁﬂmﬁ? C22() fér- tit-alidhturobgizghytline, ﬁtdﬂ@/isqﬂéﬁamﬂ);‘tlm-_elm

s P s B e SO S sl O ei6 RIS Ry —
th 10 d

242{%9‘56?”%?2 Fé)(z irZ. H oropgﬁgﬂ;ﬁ et hyl sul f anoy|

I-phenyl} 1H—| ndol - 3- yI) acet| c acid (150 ng). LQVE:

Stepg\/@ prf%?e nggmgaissuelflar @alyleﬁ&o %plg i1 |é'a) %((%ﬂgo% M_%b(ué substituting
4- [4%H)oro(§ -86- %chloﬂcrﬁen(?zyidﬁlfaésgl) éh&?ﬂd}z.t -oxd Bﬁty%cld%ld (EDSFQ) for 4-[4-
chlotat}-(3.4- (Bclgqaip-bqnzﬂ)%ulfang)ylx Cplebny [J=46090- b{ztyng aQLdQ thqze 1s|pr¢1@ared {2-[4-
chloIK;og?f-?( ;IS,(5?—_Iq}lc’:h‘](lné).-‘tl)_;?nzvl’suﬂfam'_gvl)sphze%vf]le 1nd%1 %-VH? acet1c'7a|)01d a]S ass%hd (160
mg). LCMS: Ry = 2.78 minutes, MS: 523 (M+H). "H NMR (300 MHz, DMSO- Dy) & 3.72 (s,
2H) 4.19 (d, J= 6.2 Hz, 2H), 7.06 (t, J=7 Hz, 1H) 7.1-7.45 (m, 5H) 7.57 (d, J=8 Hz, 1H) 7.71
(d, J=8.2 Hz, 1H) 7.85 (dd, J=6.2 Hz, J=2.2 Hz, 1 H) 8.19 (d, J=2.2 Hz, 1H) 8.65 (t, J=6.4 Hz,
1H) 11.5 (s, 1H), 12.4 (broad s, 1H). 1Cso = 12 nM

(d) (2-{4-Chloro-3-[2-(2.4-dichloro-phenvl)-ethylsulfamoyl]-phenyl}-1H-indol-3-vl)-acetic

acid
Cl

Cl
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15 (broads, 1H). 1C50 = 2 nM Exanple 2: (a)

(2- MA- Chl or o- 3- [ 2- (2- met hoxy- phenyl ) - et hyl sul famoyl | - p
whemwslol418d+ i ndol - 3-yl ) -acetic,, acid d COOH HE/TS2001073945

ON (~Co H 20 Step 1. A m%<8(ure of

2-chl oroni trobenzene (53 g, 0.34 nol), iron (1.5 Q)

and bromne (23 n., 0.45 nol) is stirred at reflux

under N2 for 20 hours. The reaction is concentrated

and the residue is purified by flash chromatography
Stepoln Byi frocadgglin elsimiilangnaAﬁnblhto]Ex%IEﬂﬂﬂ(a) yeptdabet. subFteting 2,4-

cichRRRARREGT e (o Ton T <GB e B3, dhrp  rGpire P 4-chloro-
3-[21(8 qtd’@ﬁl@frd mzeﬁdl)fertmﬁﬂaﬁ@mlph*e@yl@w &&dbuwnc acid as a solid (2.3 g).
5-brono-2-chl oronitrobenzene (37 9 g Arter st orage

LCMS$: Rhne Tt marutes, Ylhordé4 &M+ overni ght, a second crop
of product is isolated and dried to afford an
addi ti onal 5-brono-2-chloronitrobenzene (7 g). M. 235

Step(AVHBY) prodedilindir HslkilaMBa 2084 Bl4hi§6 1¢3 %ethod A, step 5, but substituting
PCT/ US2007/ 073945 Step 2. A solution of

4- {45ehé¢r@r€nL22(2c4writ9hk%q>1ph@kyéh§thhléuléam%é] -phengB -goperbuyricrcid (0.83 )

2
for G BoirRCs B i S LB ARERR BN RO, bl
preph&df( R4 {14&fhﬁﬂo-Bh[qulql'-ldlahlbﬁﬁplﬁnvﬁedthstlallﬁllnd)vlﬂl-ﬂ&ﬁdl}V\i H-indol-3-yl)-
The filtr telgtreated hehereall HC

acetlact(1 §f Sl € Sty e MRES T TS NG00 Mz,
EN,

OVSSSBETSL AN 200 L0, v o0 I 40, CI0RL200 .

J=7. 5Hm; bHDT 29¢h1261) T (i, 12¢]) Tiydido &+l o Hzd BHY 4.785d.d¥ &&Hz 1H) 7.9

(0. 33 1on2 EP° sORE e SR i B er e gt e i . 110, 124

(m©§&§]4ﬂglcg_1jnnpl) in CH3CN (380 nL) is cooled to 5C
nd concentr at ed HC1(277 mL) is added over 10 mi nutes.
The 10 suspension is cooled to -5 C and a solution of
NalNG2 (14.2 g, 0.21 nol) in H2O (40 nlL) is added
i se over 10-15 mnutes. The mxture is stirred
(a) f2014-aHrd-BJRAD-rBethbIbIeSYBReh Qo [hhe DR IR inddORS-yl)-acetic
(435 nlL) is added at 0C, followed by an addition of a
acidsol ution of copper(11) chloride dihydrate (15.3 g,
0.09 nol) in H2O (40 nL). The reaction is stirred at
roomtenperature for 1.5 hours. The reaction mxture
is filtarled and theCOGIHd is dried to

Exa

Step 1. A mixture of 2-chloronitrobenzene (53 g, 0.34 mol), iron (1.5 g) and bromine (23 mL,
0.45 mol) is stirred at reflux under N, for 20 hours. The reaction is concentrated and the
residue is purified by flash chromatography on silica gel eluting with 10% EtOAc-heptane.
The appropriate fractions are concentrated, filtered, and rinsed with ethanol, and dried. The

solid is recrystallized from ethanol to afford 5-bromo-2-chloronitrobenzene (37.9 g). After

storage of the mother liquors at 0°C overnight, a second crop of product is isolated and dried

to afford an additional 5-bromo-2-chloronitrobenzene (7 g). MS: 235 (M+H); m.p. 65-67°C.
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15 afford 5-brono-2-chl orobenzenesul fonyl chloride

(18.4 g). The filtrate is stored at OC for 18 hours.
wWab@spr4aeé pitate i s coIIecteq%fnd dri ed to af fBCTIUS2007/073945

addi ti onal 5-bronp-2- chl orobenzenesul fonyl chloride

(9.6 g). Ms: 288 (MtH). Step 4.

5- Br ono- 2- chlorobenzenesulfonyl chloride (2 g, 6.9

SteprQT?\ Qoh',lt nSOr3hhnid -@ﬂof bei?lgen%zﬁh(t)‘ﬁ' OR3, @fmrnol) in E C;Ac (200 mL)

OXYy- pheny -et am ne
is h}aimgeEDhtEd\o(I@r l&ngy nickeB(6 g‘mﬁﬂO)% imHOMt SIS’Q)@-Hﬁ farﬁ hoﬁf)s e mixture

s ol P Sab T e g wihctvre

HCINbEL, @ M SoREbAlid E@g) Wwhdd %\g Nh@@lé&%ﬁﬂw‘% silpentiod & mfaedqeldl hour

extracted twi ce with e organic | ayer
and EeOnd 86ra80 wilt)hs ogrdedr The Irik e is d"ﬂﬁeettﬂl tg\@éﬁ)ﬂhi}hmm 2-chloroaniline

roo BB BN PHAROIR! Sk 0 YRRy, §5, 35558

- phenyl ) - ethylI-benzenesulfonan1de (2. 239) as a white

powder. LCVMS: RT = 2.78 mnutes, M. 40 % F%
Step§ ﬁréusg)eg@q)lypf HhRreepo-2-chloroaniline hydrochloride (41.4 g, 0.17 rnolfm CH;CN

3 80;'[3# dﬁ?:%ogaté(’? §ﬁﬁgp%m%%%tfa§edﬁép%¥ rJﬂﬁ' is Q&i&’éd SieY M’ %I‘PLR&S. The

suspbadivoizodled lnd € G-abvd [a2eluZionet NaXy, ghendy| ) 2¢thivt) in-HhEnh@@mL) is

addq%ﬁc&{n;vgg% E)naqqgl)Qéﬁiem%s( 1he nHEgur@Ls f}ll‘cl‘gé: f(g@gé@onal 5 rn15nutes and 30%
(w/ %21(1‘#{91&% gﬁiiﬁﬁﬁ) isTRdeddt O° CONb&EP %? ah 'éﬂ@tlHﬁ‘ g?é scgllgnon of

he Teaction is heated to 80C and stirred f
coppEn@l) chivaidt |ddrydmte((ll5r3eg i0s0%imnb em HyrAt(40 nily). \Tilc m@ctld'ﬂnfs stirred at

Et.QA nd filt ) )
roorg R e Ton - Gt Thefeachioh oy ib Gl caf ol i dricd o
affor\daﬁldfbnﬁﬁ@—chﬂ)@oﬁeﬁ,@étﬁkkﬁfd | BHbidd @®. M. 200811044 158§ore§ @t 0°C for 18

ash chronmat ography on silica
hourgeITheptﬁCImt@tww ool asiiod 5000 & o dddnept Dome D o

chl or o- 3-
dﬂOYQ)n211sul é£1 3 3i$k%ﬁ%%§§ -|n3ole-l-carboxylic
acid tent-butyl ester (1.9 g). LCVMS: RT = 3.4

mnutes, M5. 541 (MtH). 5 Step 6. A m xture of
Stept {1 Bepineroehiurpbenzonarikfenys yhloHdn (4 §-G? myprad Lisstaydy lafldgsko a
soluﬁ@ﬁ’ 5%22'(1‘ H{%:ﬂ;%xg 3%1%@,@5’ %éégéﬁﬁ@' ot gmrﬁamogj asnt%fi?l%reAd lag 178
rnrnasm) oD Cdhpée@Huflel, 50mI3) 4 ah OUC sThn cbsuhmg emnktuat Bdvarmed to room
g at b S ebe RERRISHS" mifufe i B WERS Rocous e
(~250rh9?5,‘ﬁcf3e>lt1%¥f%ﬁ thvesaRAHENEE:50 HE ). qfﬂe %Y Enc"ﬁfeﬁ%@ﬁf@d with water,

concentrated. The residue is purif
brm@Iﬁrmd@wwoaphny&dfatelﬂldswapmategem v@dwatto nﬁomi 3-hroB96-2-chWGAN-[2-(2-
methoxym%en\?l)- o ald d g id 2[227yg) 2 Whitp ggwder. LCMS: Ry =2.78

CITl

nnmm@@gmyhﬁgqum{j benzenesul f onam de as a powder (980
ng) . LCMVES: = 3 mnutes, Ms: 441 (M+H). Step 7.

Ckalyl chlorlde (2M |n DCM 2 nm) is slowy added to a
it : :
ster gt Sfon & PR BB R it our Ipdaidbmeninerid 02 e
7.5 Iﬁﬁl@m ﬂ-&)r(ﬂrﬁ@Q diloroIN -'Eli(mmoxylphenyl)-ethyl]-benzenesulfonarmde g5
mmol) and CsF (1.14 g, 7.5 mmol) in dioxane-H,O (100 mL, 9:1) is added PdCl,(dppf), (400

mg) at room temperature under N,. The reaction is heated to 80°C and stirred for 2 hr. The

reaction mixture is concentrated iz vacuo. The residue is dissolved in EtOAc¢ and filter

through a short silica column. The filtrate is concentrated in vacuo and the residue is purified
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DCM (15 nmL) at OC. The reaction mxture is allowed to
warmup to roomtenperature. After stirring for 3

whowwse1418€OH (5 nl) is added d stirred for aPOL/O8002Q73945
m nutes. The m xture is concentrated. The residue is
purified by flash chromatography on silica gel eluting
wth 10% to 50 EtQAc in heptane to afford

by flgth MomitoaFMnFoh Zilick Ul wRRSOYlo)309 I &ynL BBk b 2- (4

pheny 0-aceti c acl est er
chloas3 d2éémﬂetlstodvhdleﬁﬁm{éthwbshlfam@ﬁdﬂ}ohﬁﬁ'vl‘Frmcﬁ)le?z-cmhmmlecsamd tert-butyl

estet{1e8, LM 5 % Bty S (B el or 0- 5.2 (2-

met hoxy- phenyl ) - et hyl sul f anoyl ] - phenyl
}-1H i ndol -3-yl)-oxo-acetic acid nethyl ester (500 25
Steprfy ; A OigBraio}-¥ 4-chlom-A- [252me;h<a¢y plmonh){eérvrlﬁeldfam@yld -phenyl}-indole-

tflih e b el B! Bt 2 PR AN HLG. oy i i a

roorh tedgderiiicqoBs 86IBRAY cOitehirdtt€ M \@elo. Thetdsidge W difoh@%oin EtOAC
to 40% Et OAc in heptane to afford

and washod viH) s¢wated pguqops h@Hﬁ&eywwéﬁwi)brm@tW| B HRyGY is separated,

drled B@G?I}YJ Oa !a_!id Q)gl%ntfatéd )'JEJJ;%%%&EQ% @%&ﬂgggw he&ﬁgrb%t%ﬁgaﬁgy on

sﬂlcé y&il-é)lut1nig|'¢v1h\ll\/53’/o(t8 GO‘VJ\EK)A@BCBb@bané aﬂoﬁiﬁ éHiloroJS €1 18-18d3Q2-yI)-N-[2-

fSBD@g)?’—L%\”% Rg=3

mml!ttemsakﬁ?(l\/fj) 7.02 (d 3—73HZ I H), 72(m
—79HZIH),753(d J =8.2 Hz, |
,767(d J =7.7 Hz, H, 7.86 (dd, J = 6.1 Hz,

sterde ot oihe S G e%ezlp?y% s B g ahloro 5.1

1ndo[‘fQ2311)JNe[%q& rnethoxy phenyl)-ethyl]- benzenesulfonarmde (600 mg, 1.36 mmol) in
| or 0- 3-[2-(2- met hoxy- Phen% - et hyl sul f anoyl ] -
DCM ¢ m}l—) #HOG. Ado Ireagtign ynigtgest ib elleweditormeariyiip ©gpem temperature. After

stlrrn‘% fﬂr %J %1%3\4?89% '\nﬁ@_‘/& Elgfcgerd(aatng 156% f(hga)no%eg ?(ﬂ_mrﬂtf.:s. ﬁ]hg mixture is

conde@agttd OMhdtesidue & pLﬁflfﬁ:EiIUyrfﬁi@h ahroﬁﬁﬁ)g%ﬂh@ron?slﬁb’a g@hélutisg with 10%
concentrated. The resi du4e is aci d| fi ed W t h 2N

to 5Qyq k0 ds m.mﬁﬂ,q to affprdy ylietyylsulfamoyl]-

ph %ﬁﬁﬁt1ﬁgolegl)%%gEc&?fEac?& Hl%ﬁ%eété}ya%r 12111 g@g&gqo%g)h LCMS: Ry =

2. 2eviapesavi8d52h(M-adyo. The residue is purified by flash
chromat ography on silica gel eluting with 20%to 60%
Et OAc in heptane to afford 2- 4-

Stepoéql ﬂ’iéﬂhﬁmﬁa%e Q@S'ﬁﬁ@élowly added to a solut1on of (2-{4-chloro-3- [2 (2-
phenyl )~ et hyl'sul f anoyl | -phenyl } - 1H i ndol - 3-yl) - acet

methaxiyephasylpcthylspmaeyl]-pBagy 1 g H- 1nd(ﬂh,@yl){?5ﬁo:ac@t165’cldmwdtyé sster (500

; B%g 3 7l) %%F FI)AS(S ﬁ){:l;}w%éﬁns Qg%p%h{e%s% g Kr %% reaction
mlxt@r&g cBﬁ@enﬁfﬁ)&:d il v&%@ 7Tl?e &Qildue fk@uﬂf 6d ‘ﬂ)g flash ch}oma%gﬂap@ on silica gel

H) , 56 (d, J = 7.9 Hz, g)
elu‘upg M)nh l'ﬁ)‘Vg‘gp fd EtQAe in Be;ganqzto apford (Qy{ 4- chlgno 3-82- (Ql-m(ethoxq-phenvl)-

yl%; gg%§§-§hénvw -1 H,Smagl- -xl),a.c%tllﬁv%c& rnHﬁivl est&b ds ajs%m%%olg(% (44b mg).
LCMS: Ry = 2.88 minutes, MS 513 (M+H); "H NMR (300 MHz, CDCl3) 8 2.81 (t, J = 6.8
Hz, 2H), 3.23 (q, J=12.6 Hz, J=6.6 Hz, 2H), 3.72 (s, 3H), 3.73 (s, 3H), 3.81 (s, 2H), 5.24 (t, J
= 5.7 Hz, 1H), 6.82 (m, 2H), 7.02 (d, J = 7.3 Hz, 1H), 7.2 (m, 3H), 7.4 (d, J = 7.9 Hz, 1H),
7.53(d,J=8.2Hz, 1H), 7.67 (d, J =7.7 Hz, 1H), 7.86 (dd, J = 6.1 Hz, 2.2 Hz, 1H), 8.3 (d, ] =
2.2 Hz, 1H), 8.5 (s, 1H).
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(2- M4- Chl or o- 3-[ 2- ( 3- net hox. phenyl ) - et hyl sul fanoyl | - ph
wW@pooBH14l86 | ndol - 3-yl ) -acetic 3 cid d COOH H PCT/UBBH7/073945

\\0 1' ' 20 Step 1. By proceeding in a simlar manner

to Exanple 2 (a), step 4, but substituting 2-(3-

nmet hoxy- phenyl ) - et hyl am ne for

2- (2- nmet hoxy- phenyl ) -ethyl anine, there is prepared 5-

br ono- 2- chl or o- N-[ 2- ( 3- net hoxy- phenyl ) - et hyl | - benzenes
Stepdl. f bnamiixtereasf (2- {éedhilcdo{32[22(2g)1ethoiq€pﬁ‘enyl:)?|'etl:;ylQuli?a;inoyl] -phenyl}-1H-

1ndoi[}5mlf ’“Frﬂﬂﬂé?etﬁﬁ(%?g%&o % }Béﬂ\plg(gﬁag% E@l ﬂ) mL) is added

lithi S DS Hidx i REhoh Qfa%T?OO mg, 4.8 rnrnol) The reactlon mixture is stirred at 80°C
2-chloro-N-[ 2- hoxy- phen | )-ethyl]-benzenesul f ona

for i-ﬂjlrcp@dflsmor@emmjed; The e¢didregs N;1[1121e€l wwith 2 N aqueous HCl (pH 2) and

extra{nlf ! OX% d\B]ﬁE rﬁ%y L ﬁ& lT}? ben%) %J%afg?cy ayer 1s Washe(a with water brine,
drie@bﬁd’ﬂébdluﬁi suythent armydrhte® eyl - ThE edshiuk 1§1§i[rtf€b)ﬂ%y' fCash

acid tent-butyl este as an oil (1.69

chrowagzgr%hmﬁnesshcaml clging vahﬂ)O% %Eé?xgqmllwtangzo afford f_{_2 4-
chlof g3 /147 , '

U
pow{iér (310 mg). LCMS RT =2. 57 rnmutes MS: 497 (M-H); 'H NMR (300 MHz DMSO-
chl or o- 3- é hOXé%fhenz ) - et hyl sul f anoyl ] - phenyl %
Dg) 82&&& é-1 Elér%@(ﬁlli(én )3 Pkt 3Ha,t 75 (s 0-§29m, 2H), 7.02-7.2 (m,
Lt t ho e Subf _
M TAETrasr 1 L il PO 7 B, 178 Rl SRl 7 9P
6.3 IﬂneMestlma) em)ar(ed 5.7 Hz, 1H), 825 (d, J = 2.2 Hz, 1H), 11.55 (s, 1H), 12.42 (s,
hl or o-5 -(1FLindoI-2-y|)-N—[2-(3-nethoxy-pheny|)-
IH)e{ FTSSBQ%zenesulfonanide as a solid (960 ng). LCMVE:
RT = 2.92 mnutes, M5 441 (MtH). Step 4. By
proceeding in a simlar manner to Exanple 2 (a), step
(b) (- {4ultlosub$2+ 3 -utethugyypheinylpethyisulfamoyl]-phenyl } -1H-indol-3-yl)-acetic
d5 (1H i ndol -2-yl)-N[2-(3-net hoxy-phenyl)-ethyl]-benze
8lgzesul fonani de for 2-chloro-5-(1H 10
i ndol -2-yl)-N-[2-(2-net hoxy- phenyl ) -ethyl ] -benzenesul f
onam de, there is prepared 2- 4-
chl or o- 3- [2 ( 3- mettHoxy~pheny$O8tthy| sul f amoyl | - phenyl }

-1H i ndol - X 0- c gcid nethyl ester as a
sem - sol {0 % BNARN-=2. 66 nminutes, Ms: 527
( MtH) 5: B Hivuceedi g % sinilar nanner to

Exanpl e 2 ep but HsuR tuting (2- {4- 15
chl or o- 3- [ 2- (3 nethoxy phenyl ) - et hyl sul f anoyl ] - phenyl }
- 1H i ndofl - 3- yl ) - oxo-acetic acid nethyl ester for
Step(2 BB isda iy a% hBOXER elifvh sk EmMkihg B-(3-
q%eﬁéﬁﬂ? fHPgng n%?’oxo acg? ggiéay F esters (
methdxgﬂﬂ!lenﬁl)-pﬁl@bamed for 2-(2-methoxy- phenyl) ethylarmne there is prepared 3-

bron(lo 2 N%lo%o- - 2 ( 33rn[e&1og(v p nvrl])oe(%vﬁ tE)%Irllglenesulfonarmde as a solid (2.2 g).
LCMS: Ry =2.71 minutes, MS: 402 (M-H).

Step2: By proceeding in a similar manner to Example 2 (a), step 5, but substituting 5-bromo-

2-chloro-N-[2-(3-methoxy-phenyl)-ethyl]-benzenesulfonamide for 5-bromo-2-chloro-N-[2-(2-

methoxy-phenyl)-ethyl]-benzenesulfonamide, there is prepared 2-{4-chloro-3-[2-(3-methoxy-
phenyl)-ethylsulfamoyl]-phenyl}-indole-1-carboxylic acid tert-butyl ester as an oil (1.69 g).
LCMS: Rt = 3.34 minutes, MS: 541 (M+H).
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et hyl sul fanoyl I - phenyl }-1Hi ndol -3-yl)-acetic acid

nmet hyl ester (450 ng). LCMS: RT = 2.82 mnutes, M
WGIB8HOMiEBH . | H NVR (300 MHz, 3CPCl?,) 6 2.78 (t,PQT/8SHOB073945

Hz,2H),327(q,20J13Hz J=6.6 Hz, 2H), 373(s

3H), 3.75 (s, 3H), 3.81 (s, 2H), 5.07 (t, J 6 Hz,

1H, 6.7 (m 3H, 7.2 (m 3H), 7.4 (d, J 8.1 Hz,

1H), 7.55 (d, J = 8.1 Hz, 1H), 7.68 (d, J 7.9 Hz,

1H, 7.86 (dd, J =6.1 Hz, 2.2 Hz, | H), 8.3 (d, J =
Step2: By pimgcetdinf) in Bsigiflal sanderif) ExS8nple 26(a), Biepr, buesmtistitgting12- {4-

chlogqjg-iégn (JiX mqtl?n.fgcgl? enﬁi E)érgsn.ﬁjamo%l] (p% nyl?—t e(ﬁ)leg-l-cg%toxylic acid tert-butyl
estelCol Qr{q Hidrd- 3(-9-@6&1@@&;7 pn@@w éthﬁgmdnwl]‘ fﬂf%yz }lmm%rny&&rboxyhc

-1H i ndol - 3-yl)-acetic aci ester for
acid (@+-putyt hstery, Hhess | 1[531‘6(1@1; det-pldenp-hk;

e S ks AL 55 oA B L IR0 RS s 41 v

(2 M4- chl or o- 3-[ 2- ( 3- et hoxy- phenyl)
| sul fanoyl | - phenyl } - 1H i ndol - -acetic acid as
Step'c/rl §%4 prgce(eggug 1%)51m1|1_a@|vgmnp{|’£o—EX2ngvle %zq)ustt@s7 byssubgttuting 2-chloro-
J
5Ly Sy B ey ity or2poro -1
1nd0627le-N [2d2-16ethbizy- plﬁﬂ)yl) &h}ﬁ?béﬂn@n&hﬂfonalmd&, theke isdprep@ed (2-{4-
chlor_q>,3 [JZ ( Jj:?methpxa-nh%nvl) eths/lsaalfamm;l’] pherlgr)l}_f-lH-m%QL(-g ,Vb)\](ﬁ(;) 3.80é'[210 acid

metﬂ# %Qf@ldas a seM"Dsohé (f'?ﬁﬁ Iﬁ%) L*bMSzR'} Ijz% ﬂihl)utes]-MSS@ﬂ M+H
broad s, . WD 2008/ 014186

- 33- PCT/ USZOO?/ 073945 (C)

Stepéﬁ&%r%%ﬁwﬂg Al F%lﬁ%mnnﬁw&ﬁzﬁa}@m (AHgden %Ry substiping (2-14-
chlofB 426 n@%ﬂy ﬂ'ﬁeh&l)-%th\yﬁﬂuilfg&oﬂll]Jﬂhe@lﬁlﬁpm@bl ﬁgl) oxo acetlc acid

roceedl ng simlar manner to , [I[)_1
rnetlxls/l cifor fog mwhm -Ad2 22(rmelhm@tmyl)1@ﬁmhvlﬂf)m@v ;phamlhel -indol-3-

yl)-qgco-acetlc( a%curir?nte %%stgrh?hn ¢ Ps p?et:pha da(T {Qlechloroej B- * 3 me{hogv-pﬁenvl)-

cthyBu Mo phtmn p1 N- ﬁlaoléﬁvn%bwalm@hﬁﬂwl kstat (hyd) Imgbencmsm =2.82
ul f onam de asasem sollgﬂi RT = 2.71
mmutﬁps&aM%sﬂMMﬂﬁ)o CWR)(300 zs@ti%s) §3%7§)ﬂoéee6<aﬁ Hag, 31, 3.27 (q,
F1EHE-Be iR 3&? (SRR 55 &, S8 3.8 QP2 sV 1 = 6 1z, 11, 6.7 (m,
3H)271Ztrh03'[@) I’M@ I41821eﬂlalopﬂ'y phaemy) )= etiiyi Ihense & IH 7 ome, 1H),
- ch
7. 86%@@ NGX?JF}%EM Nz, eltH))yﬁﬁ (Behzéke%ﬁllﬁin%f’ﬂé% IH)here is

prepared 2- M4-chl oro-3-[2-(4-net hoxy_

Step 6: By proceeding in a similar manner to Example 2 (a), step 9, but substituting (2-{4-
chloro-3-[2-(3-methoxy-phenyl)-ethylsulfamoyl]-phenyl } - 1H-indol-3-yl)-acetic acid methyl
ester for (2-{4-chloro-3-[2-(2-methoxy-phenyl)-ethylsulfamoyl]-phenyl } -1H-indol-3-yl)-
acetic acid methyl ester, there is prepared (2-{4-chloro-3-[2-(3-methoxy-phenyl)-
cthylsulfamoyl]-phenyl}-1H-indol-3-yl)-acetic acid as a solid (320 mg). LCMS: Rr=2.5
minutes, MS: 497 (M-H). 'H NMR (300 MHz, DMSO-Dg)) 8 2.69 (t, ] = 7.2 Hz, 2H), 3.18
(m, 2H), 3.67 (s, 3H), 3.75 (s, 2H), 6.7 (t, J= 6.5Hz, 3H), 7.12 (m, 3H), 7.41 (d, J = 8.1 Hz,
1H), 7.57 (d,J =79 Hz, 1H), 7.76 (d, J = 8.2 Hz, 1H), 7.9 (dd, J = 6.2 Hz, 2.1 Hz, 1H), 8.04
(broad t, 1H), 8.25 (d, J= 2.1 Hz, 1H), 11.55 (s, 1H), 12.45 (broad s, 1H). 1Csy = 3.3 nM
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phenyl ) - et hyl sul f anoyl | - phenf | -i ndol e-1 -car boxylic
acid tent-butyl este as an oil (1.87 g). 15 LCVMs: RT
WGe2@®3808118¢ nut es, MS: 541 (MH—% Step3 By pr ocREdUSZP07/073945
a simlar manner to Exanple (a)
substituting 2- {4-
chl oro-3-[ 2- (4- met hoxy- phenyl ) - et hyl sul f amoyl ] - phenyl }
I

step 6, but

y
acidenyl }-i ndol e-1 -carboxylic 20 acid tent-butyl ester,
there is prepared
2-chl oro-5-(1Hi ndol - 2- yI) N-[ 2- (4- met hoxy- phenyl ) -
et hyI] -benzenesulfon@ e as a sobod (950 ng). LCVE:
= 2.91 minutes, A Step 4: By

proceedlngl a_S Né NB 0 Exanple 2 (a), step
7, but subst |ng 2/%% or o-
5- (1H-i ndgj ) - I\I-(DZ é- et phenyl ) - et hyl ] - benze

nesulfonam de for 2-chl oro-5-(
i ndol -2-yl)-N-[2-(2-nmet hoxy- phenyl )-ethyl]-benzenesul f
onani de, there is prepared 2- 4-

Stepch Byrmecfiiie (id o Bihilmxyanp ety pmpld1y (9 LtEedyyit butptisiiyb 2-(4-

- d
metiggmgeT) ai(yg‘@é sy 2 cieioRohens e Ypnice Ger s apgred 5
bron@-@-"c%loréti\ﬁ@ Rf-mB¥hoRY-QRERH]-88vi] %eﬂz&béﬂlfoﬂﬁm%@@% seiPsolid (2.3 g).

Exanpl e Z (a), step 8, but substituting Z-
LCM&IMBQQI[@n@ttS dﬂﬂh@@@(l\@&é)nyl ) - et hyl sul farmyl ]- phenyl }
-1H i ndol - 3-yl ) -oxo-acetic acid WO 2008/ 014186 - 34-
PCT/ US2007/ 073945 nmethyl ester for
StepQ 2B§ I{Br&:@écﬁﬁg tdg £18n1@1?-mraﬁﬁé%% Ex@ﬂﬁ?l@m' (b, @te&z»sl st JudsmMmtidg R bromo-

g 1H-1 ndol - yl)-oxo-acetic acid nethyl ester,
2- chiqrg-ﬁ\é[ €4- p}eﬁpay@(ljenyl) -cthyl]-benzenesulfonamide for 5-bromo-2- chloro-N- [2-(2-

met@w%@e@#-&ﬁlﬁg%&z%&%lﬁ ntfﬁﬁ&(ey O}Phee %ér%%ar%icé ,l{ 4- chloro 3 [2-(4-methoxy-
pheﬂ%ﬁ-&hblsﬁﬁdrﬂfvl( ﬂ%vﬂgﬁldolb%rbﬁﬁlhe a2id&drr-bitty léﬁteﬁas d‘vﬁnl (l 87 g).
MHz, CDCl3) 6 2.76 (t, J =
LCM& Rizﬂ)? 333n129te§ rMS55‘hlr()M+I§) 73 (s, 2H), 3.77 (s, 3H)
3.82 (s, 2H), 5 (t, J 6.1Hz, 1H), 6.78 (dd, J =5
Hz, 2 Hz, 2H), 7.02 (dd, J =6.6 Hz, 2 Hz, 2H), 7.26
Step(S By @i‘d)c;eed&ngﬂn 4 simlldr mabnd téiExarhple,2 (), 58p(6d butlsubst8ufng 2- {4-

chlogp- &Lé (4-@1@2hqzﬁl phlen]L]? ethgflsglf9 1815513 p!hetgl)lb-irp@ﬁes (c%%'oxgléc:ag:éd tert-butyl

estel( ﬁ)r 2]{|Z!)-chl(;rg 3$§23§2 Iﬁethgyy W&hﬂgulfdﬁn@l]sbﬁgn%gr 1nﬂ§1@rleéarboxyhc
step but substitutin

ac1d(t&rit-dmtyl sst{:rztl(ene vptdpaxed-Diidono: 1)-

cthvl H-| ndoI -acet ﬁé% %Sﬁém )RE%:: fgﬁlir“ftw ]445 (M+H).

henyl} 1H | ndoI 3 yI) acetic acid net hyI ester, there

is prepared (2-Mi-chloro-3-[2-(4-nmethox -phen I)
Stepek: Byl pyo¢dedingyn b-sppmidas folannpt torfekempde 3 (a). deret i byt alebsatuél@ga chloro-

5-(1 h}fllfi@ é ﬁﬁﬁ;@-}% gﬁg\%heﬁ@éghﬁéﬁe%é%&é%n%{mﬁor é./cﬁkpro 5-(1H-

1ndoHZTyl)2N)—[,2 (3-rihétho{}frphélﬂyﬂ)retﬁylﬁBérﬁmné’shﬂfonﬁmﬂ5 thére 1s?1bi)3pared 12 {4-
d, J=8. 2H) (Igh H% 7.17 (t 7.
chlor@_r3 [21 4-metho7<vz|phenvl) q:tlyls;ulfampwl el'm 14- mdo]/- Vl)ﬂOX@) acetlc acid

%\[1 gé_tlér as'a @m-sghg @55(2dmg)] L'Clglszﬁz 2 6d_pmnuZesgl\/de‘§27 eMzFH)

Step 5: By proceeding in a similar manner to Example 2 (a), step 8, but substituting (2-{4-
chloro-3-[2-(4-methoxy-phenyl)-ethylsulfamoyl]-phenyl } - 1H-indol-3-yl)-oxo-acetic acid
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Hz, 2 Hz, | H), 8.01 (broad s, I H), 8.23 (d, J =2
Hz, | H, 11.54 (s, | H), 12.42 (broad s, | H).
WO gB8eBnké 20 (d) PCT/US2007/073945
(2- M- Chl or 0- 3- [ 2- (2-t ri f | ustbnet hox. phenyl ) - et hyl sul f
anoyl | - phenyl | -1 Hindol -3-yl)- acetic acid d COCH H
OON OCF 3 H 25 Step 1. By proceeding in a simlar
t -
meﬂgﬁ?&_@{ go? %%ugglg)hcg 3 ﬁ%&%‘*’% tﬁ&&rp;;h%n%d? l&hgﬁ]%%fdz)g}] éihegyl]} 1H-indol-3
yl)- @o(@eﬂe&hd)meﬂphenyﬂ Jheet is;plramf - f4hel eroi 3 2-@F- hen 1)-
NG, Cackti . 445 meg) LOYS: Re =281
H)
mm‘%%)st/ STATE0 F?S PCT/ sgﬁo}c?f?}/lzc)%ttg‘:D q Y 282’5 6.6 H3, 38), 3.23 (m,
2H) p}m:(e;eﬂHh@ T(s31), Fif2ds, ABnHié€t; J =b. Eiambl)e6 28 ((hab, J=tHp, 2 Hz,

28 08T ek Hony HE T S B 5 T e TR Tis8 (6.7 =83

Hz, (ﬁ)&@)(dfpﬁ759ﬁkqm788(dd J= 60Hz 2.2 Hz, 1H), 8.3 (d, ] =2.2 Hz, 1H),
N-[ 2- ( 2- met hoxy- phenyl) - ethyl | - benzenésul f ona’

833&Sdéﬂ there i s prepared 2- Mi-chl oro-
3-[2-(2-trifluoromethoxy_phenyl)-ethyl sul fanoyl | - pheny
I'1-indole-l-carboxylic acid tent-butyl 5 ester as a

StepS@ E&gff&e&ﬁngln alsGMBir ldnrier & #RampRUL €9, std9, B8Bsubstituting (2- {4-

t ep3: By proceeding in a simlar manner to

chlo(g;ﬁlé (@-rr;pthq;;y pl@pﬂb—e@ylgylf@mgmﬂ@[hpmﬂ}-IIHQm;jol $aD-acetic acid methyl
o B0 L2l 1| BB O PSR 2

aceticoracid methyl ester, there is prepared (2-{4-chloro-3-[2-(4-methoxy-phenyl)-
- phenyl) hyl sul f ano
i1 p aa atsgh Y @g) esié\/lé) Ry =251

- hi-9 I
nnn&@? %g%%ﬁggﬁﬁﬁ phé%%lg ?ﬁﬁﬁ(éggﬁgg9gg %4) nf%ézﬁ%i 2H), 3.1
(m, DHW@G(W(Q QH{S) BQ’)S (s LXEWSH. 7RT(d J£:8 demZHDLtEGS (IN,SZ»H)C}9’317 (t, J=7.3 Hz,

ar man

11 ehihi 63T 1Y 23876 B B d o T4 b 17 DG D 18 (ad. 1= 63
Hz, 51](Zlmzene§%?¥onalrl}hbgngé’oéritj.rznglﬁlﬂ‘?r@ﬁeiP%YS RS A2 @fbad s, 1H).

ICs05=Y @M i ndol - 2-yl ) - N- [ 2- (2- met hoxy- phenyl ) - et hyl ] - benze
nesul fonam de, there is prepared |

(d) (2-{4-Chloro-3-[2-(2-trifluoromethoxy-phenyl)-ethylsulfamoyl]-phenyl}-1H-indol-3-yl)-

acetic acid

Step 1. By proceeding in a similar manner to Example 2 (a), step 4, but substituting 2-(2-
trifluoromethoxy-phenyl)-ethylamine (2.2 g) for 2-(2-methoxy-phenyl)-ethylamine, there is

prepared 5-bromo-2-chloro-N-[2-(2- trifluoromethoxy -phenyl)-ethyl]-benzenesulfonamide as
asolid (2.4 g). LCMS: Rt = 2.96 minutes, MS: 455.9 (M-H).
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M4-chl oro-3-[2-(2-trifl uoronethox. phenyl)-ethyl sul fano

yl I -phenyll -1 Hindol-3-yl)-oxo- acetic acid nethyl
W@2i08/01486 a solid (575 npg). : RT = 2.84 m PUI/ES2007/073945

M5: 581 (M+H). 20 Step 5: By proceeding in a simlar

manner to Exanple 2 (a), step 8, but substituting (2-

{4- chloro-3-[2-(2-trifl uoronethoxy

Step2 pﬁ9 B)’dc):edjﬁ% iHHﬂ%erﬁéhﬂe RO ERYhp e BHa), REB!S, BuddubsB¥QidS-bromo-

acl ester

2- ch((ﬁe-{Nlr{Z: -(1- cﬁnﬂu@o{nzﬂ(ozy Hldtdn@b)wrph}ehqdz):neeulﬁmasmtié éhdy) for -bromo-
2*@‘%@&?[?'@5}3@'&299@ elayzli/ Rﬁy@?h%a?%%é{lfopg%%{j Hr%rehiy Ipreep%l}re%r 2-{4-chloro-
3- rzI(Q1tﬁha&bﬁféﬁfoa%h&mmhxrsﬁrmﬁb@%ﬁmiﬂdoréhﬁearlbbxdﬂ(drdcnﬁtert-butvl

3-yl)-acetic acid nethyl ester as 25 a powder
esteinag)a solidB0S BT ECBIStiRmut 249 nBites &S (SMHM+EDH NVR ( 300
MHz, CDC13) 6 2.91 (t, J =7 Hz, 2H), 3.27 (q, J=13.4
Hz, J = 6.8 Hz, 2H), 3.73 (s, 3H), 3.81 (s, 2H), 5.07
Steth By -procee(ﬁr%é‘% a érgirl)ar] méniZd t§ Elzkarﬁp'l)e 2 (8),4tp( 3uﬂs\p§stﬁuﬁ%g92 {4-
chlor:qzﬁ -[3- (Mrrﬂtyorgq_le ay- pherglbethylslzlfaznqﬂ]-pllengq)}( 1ng01281 Qagbowhc acid

tert-wltyl &t ﬂ’%rﬁ ‘%4 cHloto- %-[%-( z etﬁo -plbeﬁggget %%n@ryﬂgp%t%%@gndole-l-

sSim 1l ar manner
carbSkJ;ﬂBiacidJEertFigltﬁlkstef 4h@0 is prepared 2-chloro- 5 ( 1H- 1nd01 2-y1)-N-[2-(2-
|

ARG ..

o i : PCRAC QrALds
nnn&gsﬁﬁsqﬁggi [2 (2- nethoxy phenyl) et hyl sul fanoyl ]-p
henyl In -3- yl)-acetic acid nethyl ester,
there is prepared
triflu

Stensf Y Ry T p SRk pran gt BT (1 RGE Bt Supsyipting 2-chloro-

3 )
S8 BRSOl 1 S AN OB 5t

5- (IHHzldol%b):}b@ (Zerr@t}g)xytphegyl)_—ethyl-]zbenmrgesulﬁ)ngmu(qﬂ there is prepared 2-
. 7.

acetic aclid, rn@th517es(dﬂ asd se‘rlic? (595hig). ILCH{)IS: RT = 9.2{4%in~ﬂlte_s, S5 54+ (M+H).

2.1 Hz, | H), 7.91 (dd J=6.2Hz, 2.1 Hz, 1 H), 8.17 (t,
:56Hz 1H, 824 (d, J =2H, 1H, 11.5 7 (s,

StepES éﬁﬁ (gﬁgﬁﬂl ¥ a]nﬁg% ofEé(?rlD F@Q F]agh&% g M'yé gabétr utrgg §2 {4-
chlotd- 3¢2¢2%mﬂmometh&y mylHetHylsulfamSyH p@enyD} NH-idolt®-yl)-oxo-acetic
n.a s nner

acrd?rté;tf?ylﬁtgb}(o& (Eﬁ%tcﬁgq%gfdzt(atqre{ oxy P eny -ethyls&lglmoy?]%enyl% 1H-

indol-3-yl)-oxo-acetic acid methyl ester, there is prepared (2-{4-chloro-3-[2-(2-

trifluoromethoxy-phenyl)-ethylsulfamoyl]-phenyl } - 1H-indol-3-yl)-acetic acid methyl ester as
a powder (470 mg). LCMS: Ry = 3 minutes, MS: 567 (M+H). 'H NMR (300 MHz, CDCl3) &
291 (t,J=7Hz, 2H), 3.27 (q, J=13.4 Hz, ] = 6.8 Hz, 2H), 3.73 (s, 3H), 3.81 (s, 2H), 5.07 (t, J
=6 Hz, 1H), 7.25 (m, 6H), 7.41 (d, J =79 Hz, 1H), 7.59 (d, J=8.2 Hz, 1H), 7.7 (d, J = 7.59
Hz, 1H), 7.91 (dd, J = 6.1, 2.2 Hz, 1H), 8.28 (s, 1H), 8.33 (d, J = 2.2 Hz, 1H).

Step 6: By proceeding in a similar manner to Example 2 (a), step 9, but substituting (2-{4-

chloro-3-[2-(2-trifluoromethoxy-phenyl)-ethylsulfamoyl]-phenyl} -1H-indol-3-yl)-acetic acid
methyl ester for (2-{4-chloro-3-[2-(2-methoxy-phenyl)-ethylsulfamoyl]-phenyl}-1H-indol-3-
yl)-acetic acid methyl ester, there is prepared (2-{4-chloro-3-[2-(2-trifluoromethoxy-phenyl)-
cthylsulfamoyl]-phenyl}-1H-indol-3-yl)-acetic acid as a powder (340 mg). LCMS: Ry =2.69
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phenet hylam ne (1.3 g) for

2- (2- nmet hoxy- phenyl ) -et hyl am ne, there is prepared
wWG2080M38@2- chl or o- N- phenet hyl - benzenesul f onanPCBEUSD02073945

g) as a solid. LCMS: RT = 2. m nutes, Ms: 402

(MH. 15 Step2: By proceedi ng in a simlar manner to

Exanple 2 (a) step , but substituting 5-brono-
miné:%lrﬂ{%%g Wg%%@ﬁdﬁ%?ﬂﬁ%@)%@z § & P-9u5,%94h),3.17 (q,
J—lMEﬁyHG@HﬁylHI) bamz(erms)umemem: desHZ hHEY,&.175-7@5a@arned, 7.41 (d, ] =

|_or o- heneth | sul f anoyl| -
7.9 Brdkpi 757 Kdnt P Tt BT € Aers Herd-J bl 1H). T2k @d 1621z

L (
21 3 O RS AT e G B R T gt s 11
ICso==)0nMdt ep 6, but substituting 2- (4-

chl or o- 3- phenet hyl sul f anoyl - phenyl ) -i ndol e-1 - car boxyl i

c acid tent-butyl ester for 2-{4-
(e) r@lahsth%é <8 &1&3mvehmﬁwp&eﬁwhmefnlam sultReRy hdidphenyl }

dole-T-carboxylic acid tent-butyl 25 ester, there
|s prepared

2- chl -5-(1Hi | -2-yl)-Np hyl - | f
chl or o-5-( I;?ﬁ y) B%Eﬁ_t yl - benzenesul f onam

ide as a solid = 2.96 mnutes, M
411 (MtH) St -o \
to Exanp l Nostituting 2-chloro-
5- (1H i nd 2 ylb-l\l-@henetN '
2-chl or o-5- (1H i ndol - 2-yl ) HN-
nmet hoxy- phenyl ) - et hyl ] - benzenesul f onam de, there is
prepared [ 2-(4-chloro-3 WO 2008/014186 -37-

Stepacg%ﬁ%éﬂ %ﬁ%ﬁ%@?ﬂ“ Ry T LR ReoT YT S oXo acat e

phe@dlydiammb IﬁyB ge Sarér (Zasemosyephersi@) q:ttiylélﬁuﬂtﬁ: theyp) is pkepeB:d Riromo-2-

. §8 497

! SR R R 225 WM, wis
402 gMbggituting [2-(4- 5

chl or o- 3- phenet hyl sul f anoyl - phenyl ) - 1Hi ndol - 3-yl ] - oxo0
-acetic acid rrethyl ester for (2-{4-

Step% h'élgr) Pro&ge([l%g 3 ﬁe{;n:l(lgup %I\é,lélget%% ac'rapler}yéi ‘fep%ngétl Jub%%htgtrl] egl % bromo-

2- chllcﬁro-FN BRETCE1- benzenesulfonarmde (1.9 g) for 5-bromo-2-chloro-N-[2- (2-rnethoxy-
[ 2- (4-chl or o- 3- henet h | sul f anmoyl - phen I ) 1H i ndol - 3-y
pheqy|l)_ etbglé—bp@zea@q tigpregared 2 lsulfarno 1-

M%%%%O&ilc@cﬂ%ﬁ%m%sw%é%dy i éﬂ% N (8((:11:1)191%1168, MS:

511Q%A3).4 Hz, J65Hz 2H) 10 3.61 (s, 3H) 3.86 (s,
2H), 7.18 (m 7H), 7.41 (d, J = 8.1 Hz, 1H), 7.55 (d,
J=7.9 H, 1H), 7.77 (d, J =8.3 Hz, | H), 7.87 (dd,

Step‘i By grc%eml:_g-in% fn al_glrmllar H)anné?‘ t9 ﬁx&rhple@ %) H?ep 6I bhid sub§1t§tu{é12 (4-

pr oceedi ng
chlormS@hsmqﬁhylwlfanmyhphettyd)) ﬁﬁa]nfp]l ear’@o;(ydu): acsittevp bg}:yl lester for 2 {4-

chloF P52 SogREaTiagr LB pmOp ARG TS -ndalsrdrsprogxyhig i gerr-buryl
estetl, tfer@BipiepRddLbh18 R, 841 LGRdd] 2=§1#N-phenethyl-benzenesulfonamide as a
solid (900 mg). LCMS: Rt =2.96 minutes, MS: 411 (M+H).

Step 4: By proceeding in a similar manner to Example 2 (a), step 7, but substituting 2-chloro-
5-(1H-indol-2-yl)-N-phenethyl-benzenesulfonamide for 2-chloro-5-(1H-indol-2-yl)-N-[2-(2-
methoxy-phenyl)-ethyl]-benzenesulfonamide, there is prepared [2-(4-chloro-3-
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chl oro-3-[ 2- (2- met hoxy- phenyl ) - et hyl sul f amoyl ] - phenyl }
-1Hindol-3-yl)-acetic acid nethyl ester, there is

WO e@pAataes PCT/US2007/073945
[2-(4-ch|oro-3-phenethy|su|f%nny| phenyl ) -1Hi ndol - 3-y
Il-acetic acid (280 ng). LCMS: RT = 2.53m nutes, M&
467 (MH); iHNW (300 MHz, DMSO-D6) 6 2.72 (t, J =

pheneth%lﬁ%ﬁa,n%@ ph&vﬁﬁﬁ 'fﬂdoilZ '3|)vl] §X(7 éce@n% 'ac%"rglethg_l e1s§r Qm se@ﬂ)-sohd (542

rng)HLCNI’S 7RZT :6 d 683nmu‘®s Z\/ISIZ497I (M—I}H) 7 89 (dd, J 6 3 Hz 2
| H, 806 (t, 5.7 Hz, | H, 8.24 (d J =2 FE, I
FD, 11.55 (s, | H), 12.45 (broad s, | H). (f)

Steplg Iﬁff{pgﬂeé’dlﬁ’g $1 63iRN8 manner to Example 2 (a), step 8, but substltutmg [2-(4-
sul f amoyl ) - phenyl | -1 Hi ndol - 3-f | -aceF|

chlocemhen@@mmfam@l Nhel%) Hl-igladp-vl]- OWaW®cm mﬂjhylnes@r for (2-{4-
chlogp_—%"ﬂ%—ﬁ%—l rrgl?negﬁhtgﬁ%ll%ﬁ](%suﬁamf)y]ﬁ é)?gnﬁ} llﬁjmdo ybl (gx%t allcg c acid

rnetlgfl( e%teﬁfeﬁlg@é()is pieputq -[ei(yhRid-BephchdiByiulFndd/ - RadyEd ¥ | H-indol-3-y1]-
br ono- 2-

acetigracish mety| esesris yoli (HHyIE). bR Fout 2 S amndiss(MSg8 @ H): 'H

M SR B8 ORa Go™ B A P 3B g e

3.61Ry, HHPC}QR’ﬂ(sngH .88 &hnvmw mla(mar— 8Q Exarm), .53 (Ga) 7.9 Hz, 1H),
ste but substitutin

7.77dH ﬁr 83Nz 3HpnéRy dd g, P)IiZb%erZerliEIéLﬁ $otiady . (H).8.3§d, =2 Hz,
lH)fﬁr @ bono- 2- chl oro- N-[ 2- ( 2-

hef% Xy-phenyl ) -et hyl ] -benzenesul fonam de, there is

prepared 2-[4-chl oro-3-(3-phenYl - _
scrbboRYsEb-e gl b BOTEY sepl el LSt P Bbn 2o

t Y pi0 [ NG _{4-

chlogt? ?ﬁ gﬁ ﬁ%fél}':%? ﬁgrgrrlr)&\ﬁg I'%do 3‘3) jﬁﬂ)ggeéfg Ga,Q{dbaﬂt?&%l Qstel fbr (2-{4
chlomibdﬁ-l(f-mrlelth[[g(ya}l{enyl) ethylsulfarnoyl] -phenyl}-1H-indol-3 yl) acetic acid methyl

esteraEti%?(% Prglgéggg Ef? 1 .th%]&)o? %gﬁéﬁx/ﬂﬁ%ﬁwﬁpﬁ )] B (ﬁ)l% yl]- acet1c acid

CCTTU

(280§/rlﬂ%)3 hleue- R E2. fﬁnﬁﬁieecm W{}g 'ﬁ) %Mﬁl{bé@mﬂ bWM§em) 5 2.72

i ndol e-1 -carboxylic acid rt’ 10 butyl ester,

(t, ] £Hke4 Elzj 3HpBelPame@H), 3.75 (s, 2H), 7.15 (m, 7H), 7.41 (d, J = 7.8 Hz, 1H), 7.57 (d,

1= ARG PE T ol 0 He T o lei o ity Y NS wgo . 57 e, 1)

8.243d0B= MHW B, 11“@((4?%(1&/&*5')(&0@1@5%)4 By proceeding in

a simlar manner
substituting 2-chl oro-

(a), step 7, but

N-[2-(2- nethoxy phenyl) - ethyl] benzenesul f onam de,
t here |s prepared 12- [4 chloro 3-

phenyl - .- | sul f am$y enyI
tic aC|d hyl esﬁ?

//\\

3-
p&ﬁindol-s-yll-oxo-ace

Step 1. By proceeding in a similar manner to Example 1, step 4, but substituting 3-phenyl-
propylamine (1.4 g) for 2-(2-methoxy-phenyl)-ethylamine, there is prepared 5-bromo-2-
chloro-N-(3-phenyl-propyl)-benzenesulfonamide (2 g) as a semi-solid. LCMS: Rt =2.86
minutes, MS: 386 (M-H).
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(540 ng). LCOVMS: RT = 2.76 mnutes, Ms: 511 (MtH). Step
5: By proceeding in a simlar manner to Exanple 2 (a),
W@ @p/08L18but substituting {2-#84 20 PCT/US2007/073945
chl or o- 3- ( 3- phenyl - propyl sultanoyl ) - phenyl ] - 1Hi ndol - 3
-yl }-oxo-acetic acid nethyl ester for (2-
{4-chl oro-3-[ 2- (2- met hoxy- phenyl ) - et hyl sul f amoyl ] - phen
Step} lhlg% gf(fcgé_%irl% g%ir seigmayhoaﬁ@ef% BREhHE 2 @F s B bdubSiibélg bromo-2-
chlofi®NH&-@ehplrproByl)-Bepdve oyl foparojuly I $ A1) dorcsybionwh2eirdo} o-N-2-(2-
metll}gr%glg)lh_ﬁg{gl%le{.ﬁyﬁ- eetglégne%é%o% g}?(ﬁe? zhlplgﬁefstp%gq erq;4 £| £glg g' r(_)RLé ;2'5 -phenyl-
propPtBmodl) bh8&/1[-MdoRHD)-carBofdicldcid #ribufyl st as 28dlid I_fzf7(3r§) LCMS:
2H), 3. 72 (s, 3H), 25 3.8 (s, 2H), 5.13 (t, J=6 Hz,
Rr =113 ninggs, MY, 52§ (MnmHD7H), 7.39 (d, J = 8.1 Hz, 1H),
7.6 (d, J =8.3 Hz, I H, 7.68 (d, J =7.9 Hz, | H,
7.89 (dd, J =6.1 Hz, 2.2 Hz, | H), 8.08 (t, 5.5 Hz, |
StepB) By $rottedififlin dsimildr Mannckit) Ex§haple 20(2), Biep®, 66eR05tigtind2-[4-

a simlar manner to Exanple 2 (a), step 9, but
chloeq;p<$ -iph@m{lTp@omu[lﬁmogb-phenyl]-1ndole-1-carboxyhc acid tert-butyl ester for 2-

{4-cﬁ{/&}r(?-_§ gg:;(g.!&étﬂ&iﬁayﬂ%pﬁ%%gs Lﬂ%&%&g}/ﬂk)@ﬁ'}‘ﬁﬁé{&l—l THARIRL add rers-

I C acl
buty{ dstetherdis Prdpardd2-chedtvadcyHiptetoy-2) vl pINa@Lsehy lapopl)- phen
ben Yhds I ni%g laé gi)%\l)v)dér (%(556 Irr?g).aiIC?\dS:met =h ¥.|03 %?i%ﬁt%’s, l\t/l :e 4{25 61\/?+H).

12-[ 4-chl or o- 3- ( 3- phenyl - propyl sul f anoyl ) - phenyl ] -1 Hi
ndol - 3-yll-acetic acid as a powder (300 ng). LCMS: RT
Step=t: ByGfroexedungas a sivilar 48hn¢MoHhxantpie NR) 20687114 $86tituBidg 2-chloro-

CT/ 007/ 073945  NWVR (,300 . DVB 1.7
S-(1 st g N L DR apBd e BTG ] 231 S ndol-2:1)-
N-[2E|g)-mlet%l(3|)z);3-p$§1g%)2é’ﬂhyl]-%er;zeé.esgﬂil‘i_)kﬁl,lmilzi%h,el%-?ié %eﬁ)?rg,d‘l( %-:f 4§hﬂ80.r(21-3-( 3-

: d, J
Dhens,lir-prqovmllfamoﬂl’)-ogdr}vll} 1H-igdal-34yl } -axorficctigaqid nictipp gstes assemi-solid

e R T

2-[2-(4-Chl oro- 3-cycl ohexyl sul fanoyl - phenyl ) - 1H i ndol -

3-yl]-N-nethyl -acetamde OCI _ HH ONs p ON_ H
Stepli})égtléﬁcefdmngﬁé%ﬂaZW@r loewapies ()1 Bay P, ek pehslipding42-(4-
o 2 BB BRIEE R0 SOLUIORAL o e s o

(2-{4-@blond-B-[ a2 Dethoyephenyl)-ethylsulfamoyl]-phenyl } - 1H-indol-3-yl)-oxo-acetic

acid methyl ester, there is prepared {2-[4-chloro-3-(3-phenyl-propylsulfamoyl)-phenyl]-1H-
indol-3-yl}-acetic acid methyl ester (430 mg). LCMS: Rr = 2.92 minutes, MS: 497 (M+H);
'H NMR (300 MHz, CDClz) 8 1.82 (m, 2H), 2.62 (t, J = 7.5 Hz, 2H), 3 (m, 2H), 3.72 (s, 3H),
3.8 (s,2H), 5.13 (t, J=6 Hz, 1H), 7.07 - 7.28 (m, 7TH), 7.39 (d, J = 8.1 Hz, 1H), 7.6 (d, J = 8.3
Hz, 1H), 7.68 (d, J=7.9 Hz, 1H), 7.89 (dd, J = 6.1 Hz, 2.2 Hz, 1H), 8.08 (t, 5.5 Hz, 1H), 8.31
(d, J=2 Hz, 1H).

Step 6: By proceeding in a similar manner to Example 2 (a), step 9, but substituting {2-[4-
chloro-3-(3-phenyl-propylsulfamoyl)-phenyl]-1H-indol-3-yl} -acetic acid methyl ester for (2-
{4-chloro-3-[2-(2-methoxy-phenyl)-cthylsulfamoyl]-phenyl } -1H-indol-3-yl)-acetic acid
methyl ester, there is prepared {2-[4-chloro-3-(3-phenyl-propylsulfamoyl)-phenyl]-1H-indol-
3-yl}-acetic acid as a powder (300 mg). LCMS: Ry =2.61 minutes, MS: 481 (M-H); 'H
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resulting mxture is warnmed to roomtenperature and

stirred for 20 hours. The reaction mxture is
wa@eiodioi41ed with 2 N aqueous (-100 L) and eRCT/EHB20@T073945

twice with DCM (-150 nl). The organic |layer is washed

with water (-100 nL), brine (-50 nlL), dried over

sodi um 15 sul fate and evaporated in vacuo to afford

N ORI ZAR 05 W s SRS GBI 1447 20 o,

2H), sV tsi @H),0f- 7.3 (m, 7H), 7.41 (d, J=8.1 Hz, lH) 7.57 (d,J=7.8 Hz, lH) 783(d J
1- (tent-butoxycar boniH%)@ 1H i ndol - %Iéboronl c acid (2

= 8.4z, By 7SR d. 5= 8rlits bHhe Sk ianasys. hzge%e@ulfflbﬁéﬁn(aem) 12.45

brokd @nd sk (1.4 g) in 1,4-di oxane-H0 (60 20 ni,

(ro s%}g IS %ddﬁé PdC12(dppf)2 (375ng) at room
terrperature under nitrogen. The reaction is heated to
80C and stirred for 3 hr. The reaction m xture is

Exampledent rated in vacuo. The residue is dissolved in

2-[2Eh @AGoRDH cdibiRY1shifROE I Han NI AL indbIL3-GB-1¢ Phg)- acé_tlaﬁnde
fiTtrate 1s concentrated in vacuo and purifired by
flash silica gel colum chromatography eluting with 5%
to 50% Et OAc in hept@ne to afford

|or o= 3- cycl ofexyl sul f anoyl - phenyl ) -i ndol e-1 25

nd tert-butyl este (1.9 g). LCMS: RT =

2-(4- cit}
boxyl Iy
;ginu 489H(MrH). Step 3. A nmixture of
/1 f1 UosC 0 nmL) and dichl oronet hane (10 ni)

i s added @o 2- Q
(4- chl or o- 3- cycHohasxy'sul f anoyl - phenyl ) -indol e-1-carbo
xylic acid tent-butyl ester (1.9 g). The reaction

Steprfi. x1-Brem¢-g- @d@r@b@ae@tsulf@mkphlenﬁ@ (‘hg ul3e8 fprol pis lskowl g added to a
014136
soluggieo Db a5 F 367 S 0 Qe TP adrafiel L iy g he

resultingEhiREe ARt h@ﬁbdﬁh tohpRep@eUsd Sadrel ff ed hb@@C@e reactlon
water and brine. The organic |ayer is separated, dri

Mixiyigeis agléeﬁqginvv%m NatcawrdH e bird @A nHataad cracted Pgeqiwith DCM (~150
2 | d
mZ AL IS PRAY Lo TR ) e R0 ociam

sulfa388nd Mhbbngatdil z_ﬁtve@zoﬁlto afoad §Hbrahid-Qrahttao{N- chlﬁIhex@f— a 2M
engStlbgamigh b5 PERTEYS bk oS U35 36, T 2
2- chl oro- N-cycl ohexyl -5- (1Hi ndol - 2-yl ) - benzenesul f ona
mde (300 ng, 0.77 nmmol) in DCM (6 nL) at OC. The
Stepr2e &b & evlutionxefur-geirsusdxlyoavednytlp | Meindoltidyborangmanid (2.2 g), 5-bromo-
stirred f i,n TH

2-cj GO E Sl R st (Cadbaa i i Elhnrag .o 6o

mL, 19: 17iduddes PdENEIpPFns (3 Fnd) 2t FRRERRpeAiad vl rifdSzen. The reaction is
residue is chromatographed on silica gel eluting wth

heatgbtoRy)° Goapd @Wr%&@ﬁéﬁe o reaction glixgtufeds cancehirgedigucuo. The

| H I
res 3 SRR QR Ya BIGE el Il Bt g TR Aty
condé'hﬁatbdfﬁﬁ vd\éﬁ@ aAd furidid-Hy; fldshl sz géB&QuMﬂbhrdﬁl‘@%ra%)elﬁmg with 5%
(series ofn& 10 H, 2.36 (d, J=4

Hz
to SQ%@ZOéﬁ]m ]M:])taneytoglff@ﬁq ﬁl@@;@ﬂ@&l@j&gﬁwovl Dhenvl)hlzldole 1-

carboxylic acid fert-butyl ester (1.9 g). LCMS: Rt = 3.31 minutes, MS: 489 (M+H).

Step 3. A mixture of trifluoacetic acid (10 mL) and dichloromethane (10 mL) is added to 2-
(4-chloro-3-cyclohexylsulfamoyl-phenyl)-indole-1-carboxylic acid fert-butyl ester (1.9 g).

The reaction mixture is stirred at room temperature for 2 hours. The mixture is concentrated
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151 H), 6 (m 2H), 7.99 (d, J=8 Hz, | H), 8.06

(dd, J5Hz J=1.8 Hz, | H), 8.15 (d, J=1.8 Hz, | H),
W@2008/0(4d86 J=4. 8 Hz, | H), 12 (s, 1 H). StepPBr/US2007/073945

Triethylsilane (1 nlL) is sloWmy added to a solution of

2-[2-(4-chl oro-3-
cycl ohexyl sul f anoyl - phenyl ) - 1Hi ndol - 3-yl ] - N- net hyl -

in va&¥%8- §RE Ye%mug s &&éﬁ)véa@m EQO%% aﬁ&) r\;\ﬁg’i?éd)wftlp a(iqﬁeé‘us( Aahlmat)ed NaHCOg,

roomtenperature. After stirrl
watar @ad biion Thicxrganee lager is sapaeritd, dne«bl ovar sudinusul fiteeand concentrated to

LCI\@S‘q{FQqu%ﬁlﬁ{&Q\/IST@@ @\@$H51ue is purl fi ed by
preparative HPLC separation (nobile phase:
acet onitrile-water with 0.1% TFA; gradient 10-100%

stepQt rOxt S T Tt 8¢ R0 itutian in cihiorsmethaps it slowhgagded to o

soluory bf 2-dhides-NLcy2bhaedt AIHIehdas-2 31 pBsizes@lifeh4ndid® (3)mg, 0.77
LCIVE: RT—26mnutes MS: 460 (M+H); 1H NWR 300

mmagn DEVEE mbjt & Co e reartiopmixigrep allowed fagvarpup & ngem

fem ’tunﬁallg% fr@a 501!’3) lgs.fg,ét@ﬁw%@)ﬂ ;HZ: O(?%Iﬁzgf ié 1\2 iélﬁflﬁn)# added and

stirrédifor 15 ifutelz , THe dl)xturéd.iy ﬁonc(eﬁtratdd:&dmhbﬁemdue i) chrdm8@gfaphed on

silicigel ei’mg'lzg'zm:%% 79% %%%gg@eé]tgfé S Sy [glil-cﬁl 14 _( dd. 36
CVCI&@XYIS{I%OY—I RRy 1! MH’SQlng(@@PIl Rffethyl-2-oxo0-acetamidg as a Ipowder (285

[ 4-Chi or o- 2-( 4-chtf or o- 3- cyC|onexy|SU|ranDy| pheny
rng) LAMS -R3x y R 22 aietiies, MSi 47ADIRADSHOIMREE 00 MHz, DMSO D) 8 0.9 -

7 Q08 A 03,0 100 e b0 2 e M B e Yo7 82§ 1 e

1H)Iﬁ7@gﬂ%)t 9.99 (8 O-WHANHYS 8. b6 Gl gusaHBdJeJng 1(1251}2{8 QB?_d J51.8 He,

|rrethlamno pyridi ne ( in DCM
1H),r td, et ;'HZsﬂHD,rlél 548, Hdom tenperature for 18 hr.
The reaction m xture is washed with 1 N HC1(150 ni)
and 1 N NaHCO3 (150 nL). The organic layer is

StepSE PRii@hdsiland (i &fl )ay Sowib&idd and sslofeest I-p1-etchldives-
crude is recrystallized from heptane/ether to afford

cyclghexpiisgfampyadicayl)-1Ehmgekivi lcNZesthylt pxe-acetamide (150 mg; 0.32

mmol) in TFA (4 mL) at room temperature. After stirring for ~72 hr, the reaction mixture is

concentrated in vacuo. The residue is dissolved in EtOAc and washed with saturated aqueous
NaHCOs, water, dried over Na;SO4 and concentrated. The residue is purified by preparative
HPLC separation (mobile phase: acetonitrile-water with 0.1% TFA; gradient 10-100% over 10
minutes) to afford 2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-N-methyl-
acctamide as a semi-solid (110 mg). LCMS: Rt = 2.6 minutes, MS: 460 (M+H); 'H NMR
(300 MHz, DMSO- Dg) 6 0.9-1.7 (m, 10 H), 2.6 (d, J=4.6 Hz, 3H), 3.04 (m, 1H), 3.6 (s, 2H),
7.03 (t, J=7.4 Hz, 1H), 7.16 (t, J=7.4 Hz, 1H), 7.4 (d, J=8 Hz, 1H), 7.6 (d, J=7.9 Hz, 1H), 7.76
(d, J=8.4 Hz, 1H), 7.89 (d, J=8.3 Hz, 1H), 8.01 (d, J=4.6 Hz, 1H), 8.14 (dd, J=6 Hz, J=2.2 Hz,
1H), 8.33 (d, J=2 Hz, 1H), 11.5 (s, 1H). 1Cso =509 nM

Example 4:
[4-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic acid
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but,,1 ester (41.9 g). LCVMs: RT = 3.34 mnutes, M

251 (MtH). 10 Step 2. To a solution of
wa2@Blooree | ndol e- 1 - carboxylic,acid tent-butyl PSI/ER2002073945

g) indry THE (50 nL) is adted triisopropyl borate

(13.7 L) under N2. The m xture is cooled to OCin an

ice bath. Lithiumdiisopropylamne (33.8 n., 2 M is

added over an hourggt OC. The reaction is stirred at

0C for 30 m nuy 2 N HC1(80 nmL) is added. The

resul Glng grixtureN s 15 extracted with EtOAc. The

filtered and concentrate. The
%&' ‘ 'zed in acetonirile/H20 to
(tent- hut g

ni® acid Hs

sol ution of
1- (tent - but oxycarbonyl)-4-chl oro-| Hindol - 2-yl boroni c
acid (4.27g, 20 14.45 mmol),
hknﬁxpgono 2- chl or o- N—cyclohexyl benzenesul f onam de (3 g,
8.5 mol ) and CsF % 17 mol ) in dioxane-H20 (85
dp

Stepri. DirAut herdbona BT dpsoed ¢ 65arigh ODH-SBMGOIS2S 1) and
4-(dg18%%1§q}§)$ altléil 88 ](% gfj 1% &BI (.?ﬁ& Earl :?;fllxt—: I(gér:a%tur)ﬁ’? %(sts%%teg%t {Bm

temeaReRTbr &8 Ehd The r\é@cﬁid)ﬁ.mﬂihﬁe fseﬁasﬂbtewhtﬁ 10N $EUl(V8EmILNand 1 N
Et OAc _and filter through a short silica colum.

The
NaHGQx (1 39 ;ly)s The qeaspicrlay@ds sapaiped drigthevar %gsr%as%né@@nfff‘éﬁrated The

crudg lI'sL I;efc Qll&\é%%ﬁ?ﬁeﬁg%ﬁ’ ggﬁ&rd%paﬂoﬁninﬁblk IC%F&S%(I& acid tert-

butyflegténl (éit 0-g3- LCMS: Rt = 3.34 minutes, MS: 251 (M+H).
(4-chl or o- 3-cycl ohexyl sul f anoyl - phenyl ) -i ndol e-1 - car bo
xylic acid tent-but,.1 ester as a solid (3.42 ).

E ar j\ er
Step 20'2% Pﬁ?ﬁ%@ 0%7 ?Eol%% %golel\sﬁ p’é%?ylfc%id)t t\{%Qt;fl QIth{ g%}%@dry THF

(50 I[nb) & sldeditriisopraoyfyl borate (13.7 mL) under N,. The mixture is cooled to 0°C in an

4 chl.or o- l. su] f anmoyl - o
e (3G B OSSP R s R e e By howr gy 0°C. The
reaclidn A2€rre® ab® CMPBY niifutBCM NACT{8D mITS add&Iacthe@Bsulting mixture is
mxture is stirred at roomtenperature overnight. The

extrapitock Wit EF@Ag ohbeangeaicdaycr is drisdcfiicred ied panseafinic. ghe residue is
recrgsltaﬁﬁzedvlg %cétgmﬁg%co "E‘d”éjffé’}%ﬁh T2 -

ylbo€sHi€ £ditl bah @@hd @.3g)Y or d
2-chl oro-5-(4-chloro-I Hindol -
yl)- N-cyclohexyl benzenesul fonam de as a solid (2.8

Siend T ot P g M A IO 2 B Gcia .27

14. 4&d1dﬁdl)ti)bﬂ)nmﬂ%-phh>m bhcﬂﬂoh%xylhlbamzmesﬂlﬁ)namide (3 g, 8.5 mmol) and CsF

5%, D oo N Aombel ks STPaEBRGH PP ke By Smmo a

roorfdmperdtdre3Rd6r N1 7Tl§e 1@5@10}1 @heaQ&l to HOEC hRS Wik &PfoHaMHK. The reaction

brown solution is | owed to warmup to room
mixtuenig @pmemr@teéwdvcgluor rde refsutuelﬁdllﬂMVedl\m@eDA'S aml Yiltesthrough a short
to.the on m xt and

silicB g ianc b et & bR Ml bl RO i ol fosh

chromatography on silica gel eluting with 5% to 50% EtOAc in heptane to afford 4-chloro-2-

yid (4.5 g). Step 3. To a

(4-chloro-3-cyclohexvylsulfamoyl-phenyl)-indole-1-carboxvlic acid fert-butyl ester as a solid
(3.42 g). LCMS: Rr= 3.5 minutes, MS: 523 (M+H).
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over Na2SO4 and concentrated to afford
[ 4-chl oro- 2- (4-chl oro- 3- cycl ohexyl sul f anoyl 15
W@ k@spl4)8d H- i ndol - 3-yl | - oxo- %tl c acid ethyl PGI/ER208%073945
a solid (1.8g9). LCVMS: RT = 7 mnutes, Ms: 523
(MrH). i H NWR (300 MHz, DMSO-D6) 6 0.8 -1.7 (series of
m 13H) 3.04 (m 1H), 4.07 (q, J=14.3 Hz, J= 7. 2Hz,
Step%ﬂs ]éFAZ {2;‘:(]) &%%ﬂge% Zo %sg)’hgt?(grs(?f%‘ éltl%org '(_il) ?hlé@i%&zz%}@e\]x;lzsulfamoyl
pheristt)-intolef) 1-catBox9Bic (asid rbrtintyl 26teSB3e42g66.53 mmol) in DCM (40 mL). The

reacL(i)Ihalgftu@ 1y Ft]ng‘%(% rg@g?qrgpe&%tﬁ@ogvg ? 5 u glp éI}lx%Ji(? Jgecgr\{c%ltragd in
vacz)(lﬁ'@h): rbs3diidib Ulsslvid ﬁlrEtUAceJnGWa%hé@Wﬁh (N mlch@gd T_B%/(\rgamc layer

m.) at room tenperature. After stirring for -
is seharatefdhériqdequst Mg Qyiant gpecontrated e efiend 2-edoriord- (Aaohloro Ilflifhndol 2-

DNEY deg(e_ﬂ%égdIggsssobfxée%d%fdggggy lg(t @%gﬂg&ﬁ%d% AGEIAG, Ms: 423

(M+Ng2SO4 and concentrated in vacuo. The residue is
purified by flash 25 chromat ography on silica gel
eluting with 5% to 50% Et OAc in heptane to afford

StepEﬁ:gﬁ%Péﬁl chlor e (2. 42 § rnrnol is § ogvnlg;lasideﬂ_“_o asy o[fenélon of 2-chloro-

or o- ohexyPs
N-cycﬂtﬁl&kyIGS-ﬁHH-dncEﬂ-ﬁyyl) B&izﬁﬁesﬂﬁfomrmdwﬂﬁﬁ g, § 34 4omgl) in thMBroethane
(300

(1505%&%@)%6 rtr)lan t S% Sgsg:( gi%ﬁgég/gw QnC!‘ T@%@@l@é d(lm_grfpﬁl solution is
alloxg‘ecpﬁ v(feﬁ'm 1?'90 roém]t@mﬁ&atm]@éifh s%mléa f01‘]1'6 Hrs ZM'E@H (%'TQ]L) ié-aflded at 0°C

to th& :;&ct—ﬂzn nhxthlye a21d811](umd i) DCM 9$h¢ drgaﬂchs Wask-liz:d W1tIH)Jatef3 Orine, dried
over%[ggégﬁ gnq)foncer'l_gate(l to'_eI?ffor& [4? chlgro 2-(4 '_?ﬂoro E ceclohexvlsulfamovl-

pherdyfy- P[Hh@c[d]? :3291({-bx &b QIR @il Rexy lhselid | - D@MSV'R)T <137
-1 ndol - I\/Lt agetic acid ethyl ester 1.45

mmmmms 73 (VA YR G0 AR RPa 808660 lgics 9Rrg 13H) 3.04

VELANEE P a5 o s {7 fimeatit BORr b 424 . 783
(rn 11808.020d, J=4&. BHAHH d)) 8i19 (daEqady, tiel)f Ieosisxidy.e and

stirring continued at 80C for 16 hr. The reaction
m xture i s concentrat ed in vacuo . The residue is

o S, b e ERERE B TR R e

cthyEt26,(1 BepBaienant) isistlrezdl with ttaadmbsﬁaﬁe (dmly 2hd $FAA24 mL) at room
fford . : : : :

temr[ae&atglfr?r SHEr SUTTRedRY o013 MEyEIBINB RGBT FERBYINITBIRdrY PycupHThe

resufu)e qg@ﬂss&vé@ 1hif@l@t(|~?50 ) ‘%@%aﬁle@lr\r}’lﬁ{ @'Ltﬂef E?_O@ %III—IIL)CI\{II\\K/)(IRCJ&’ brine (~50

g m nuat es,
mL)( @t@@i der Nammnld&)meetﬂa&d in yaclto( §h¢ re@siueﬁmurrmldl)by Bsh5

chro%}n]togj@}i';}"}’g)ﬂﬁiillcal ge}_ﬁlum}g &/bth%(é 0J51)7/ étéégr uﬁﬂ)tane;t'z) gff()i:ﬂl [4-chloro-2-

(4-cRo-3 %V&3héxqusu~1]ﬁ§10$l ﬁ?envl)lllﬂ ind®1-3&/1 1 fbetid aéid%tﬁﬂ estdtds.a powder
11.92 (s, , 12.45 (broad s, 1H). 10 = 0.2 nM 10

(1435 HGQVS: R 614 iyt &y 5199@4%; céﬂrNMFa(-’é)O(MQIZGDMSO D) 308
2174 &rRUGES, 18 VU 1199 88 (H26H! LTAINT £ £851-97 23090m), 7.07 (d,
J=7.5 Hz, 1H) 7.14 (t, J=7.8 Hz, 1H) 7.4 (d, J=8 Hz, 1H) 7.8 (m, 2H), 7.98 (d, J=8.1 Hz, 1H)
8.14 (d, J=2 Hz, 1H) 11.95 (s, 1H).

Step 7: A mixture of [4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-
acetic acid ethyl ester (1.45 g, 2.85 mmol) and lithium hydroxide monohydrate (600 mg, 14.3



10

15

20

25

30

4- (di met hyl am no) pyridine (2 g) in DCM (800 nL). The
reaction is stirred at room tenperature for 18 hr.
Wab@soeasd i on m xture i s washed with 1 N HCL( 1B0OI/H83007/073945
and 1 N 15 NaHC®3 (150 nlL). "The organic |layer is
separated, dried over MyS04 and concentrated. The
crude is recrystallized from heptane/ether to afford
rnrn(ﬂ) GR W(?{/H%@C%ef ho HL?QQ(MH&I a@@b‘t f& 4t REH (éoo‘%ﬁg £f4.3 mmol) is
(41.9 g). Step 2. To ution of
addogl-to hiicomoctima dod etitring aohiaxiekdiac 8@1@ fobr 1 @ ht.-Thetrydcties nextu(el®

condligh i i SackiTpe o Oy e PPN il T 1 B8 resutea
Whltle %811&6\/{/&6 chlld A GlitdaBOR rv@d@ﬁé@ﬁltﬂ &3 %eﬁtaﬁ@—an@dﬁ‘@d zh Szacuo for

over an hour at OC The reaction is stirred
~72106:t¢ @)ﬁfOIQ(Mwhlmnnas( 4- cmqmﬂamkmemﬂmlfmw&a)henvmhﬂ 1ndol 3 -yl]-acetic

scid Rt RaT i L4 o X R B b RS e IR g Nk

(300 E$iz0DB1I3-Dgl 6OrY-St. al(dehé@sfmnuﬁ@)%@lsn(hf llH@U‘W(s‘; QH) 7.06 (d,
afford 1-(tent-but ox arbon&lj) 4-chloro-1 Hin 25
J=1. §|PB@ﬂHhu7cl4a@1 T 78sHz 14y 740 (&.J57 §)Hz, 87 .8 (rnT%Hb 7 97 (d J=8.1 Hz,

n

IH)?Q](%JQ ? %%&x% 1609% ,)1}2_, CIE%|4 #broﬁ?—fé ollcﬁ) v? %or oni c

acid (1.04 g),

5- br ono- 2- chl or o- N- cycl ohexyl - benzenesul f onani de (1 g)
Met CsF (864 mg) in di oxane-H20 (29 nL, 10:1) is
Stepald %fjteptdﬂail((g&f?ﬁan%te( 33% %?‘QQ a@&edrté’g%lhﬁgﬂi@f @tcHl ?oiH&qg {25 g) and

trogen reacti heat ed

4- (dsn@thyleminfoc) pyodiee (i ghin. DCfMe(St)@adI)l dihe m:ax;tlum ES stlsred at room

e 1ahat b1 TR PBEa SsppeLFith daY EBt Phhdnd 1 N
NaHfO(bg (P]% fL) The Q%Q[btlﬁﬁér@ﬂsdpﬁra‘t@lc HRcPObr Bgdd ] £ BMcentrated. The

silica gel colum chromat ography eluting with WO
crudz mpmwm@d fupm hepGmye(sdrn o7 pmd duchlorvpindele- Isamhavtinacid rerr-

n.h ne to afford
MLQ%%KIG‘@?%-%;LM- chl or o- 3- cycl ohexyl sul f anoyl - phenyl ) -

i ndol e-1-carboxylic acid tent-but..|l este as a solid
(1.04 g)._St%p4 Trifl uoacetic acid (5.m) is
Stept2 159 & el behlerackreleol-garp %Yéwaélfdde@ @tyl ester (10 g) in dry THF

(50 191! gté% ‘frﬁkﬂgfrggﬁ %éragg]ﬁ@yﬂ 1%1L %%%:r ﬁféﬁ%%ﬁm CoBlh 0°C in an

ice hadac]hﬂnmrnrduxcbpmpzylamu&t(m BeniL at M) eoaddeé wparaathoue af GGC. Ahe

hr.. The m xt, i conce in vacyo.. The residue,
reacii fS8GH YIC] e 0 EHEN GG Mi@b@oﬁﬂrw Pﬁﬁ%ﬂ%@@ mixture is
extrREQPRIE E't@)(@ F ThS opaRRNI APt drf!:rd' ﬁﬁ!et@éf Qﬁd é@r%gﬁltraﬁ@ dThe residue is
concentrated to afford "2-chl oro ( [ oro-
recrﬁslwlhmdlohaQ@tyﬂu’,tnlNPbOdb@ffef@ perntorsalbboylatididorad Haindol-2-
sol.id .(860 r‘g?é‘é%al\/s :306 10 m nutes, Ms: 423
ylbopqni¢ acid &g § SOl ( | chloride (0.26 nL) is slowy
added to a solution of 2-chloro-5-(4-chloro- IH-
i ndol - 2-yl ) - N-cvcl ohexyl - benzenesul f onam de (86

Stepidh T ¢ belotioned heme-tugeyrarporyl)-fsdlaro+l éﬁméqalamﬂ@row %@d (1.04 g),
5-br§ no- i{.)lﬁgroflg @101?%&%%%&&%&%% &R (?%51 grgd éﬁd(S% 'nrlé) 19 dioxane-H,O

man t
(29 mL, 10:1) is added PdCly(dppf), (232 mg) at room temperature under nitrogen. The

reaction is heated to 80 °C and stirred for overnight. The reaction mixture is concentrated in
vacuo. The residue is dissolved in EtOAc and filter through a short silica column. The filtrate

is concentrated in vacuo and purified by flash silica gel column chromatography eluting with
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15 mxture is concentrated. The residue is purified by

flash silica gel colum chromatography eluting with
WA BN 0H180% Et OACc i n hept ane AP afford PCT/US2007/073945

[ 4- chl oro- 2- (4-chl or o- 3-

cycl ohexyl sul f anoyl - phenyl ) - 1Hi ndol - 3-yl | - oxo-acetic

acid nethyl ester as a solid (140 ng). Step 6.

10%b 158y MR a[%pﬁagf Wil Liforpl 0¥ 30PEy fiGhAylsulfamoyl-phenyl)-

sol ution of ro-2-(4-chtoro-3 20
indotey teatbexylisadid aenlelvdtvl_cﬂsEemywsdlEerﬁﬂog) 3-yl]-oxo-acetic

acid nethyl ester (140 ng) in trifluoacetic acid (1.4

nm.) at roomtenperature. After stirring for overnight,

Stept4) eTIYM(ﬁEét_iceachc’P‘(OArhE)TB\é%Qed 1) avéi)%:iﬁ)n ofheclﬂ&élﬂ(ﬂecﬂléro 3-

di ssolved in Et OAc and washed with I N NaHCG3.
Cyclohegiahutfameylenhensl)sw étC@tbOXﬁh(F @cdd Wébutwbﬁm (hﬁél g) in DCM (10
mL) %%entc{latren tre ugol atu f Q%’é aSh Slelllsca

gel ™ LSRR TEHIE n%é? apiy©'8I P‘?{ W Oh "109% 165
condehfed invdiapt @ﬁ@lrdlsﬁiu@flsc kDI in EtOAc and washed with lN NaHCO;. The

[ 4- chl oro- 2- %4 chl or o- 3- cycl ohexyl sul f anoyl - phenyl ) - 1H
organjcrlayAr igseppratcge g ¢ovE mg%:t%Woa@qnérﬁtedé@ affoiglg)-¢llofog®(4-chloro-

Al- - -bgﬁ’geﬂ . Hndthide asF l|1(% (é§60ﬁ1g)p%eny§ RTlI—P .06

minutes) M8 -423 (MﬂH)acetl c acid nethyl ester (92 ng) in
MeOH H20 (1:1, 3.6 nL) is added lithium hydroxide 30
nonohydrate (16 ng) The reaction mxture is stirred

Step™. @%lfc%'lori'cf% (b b6 nit %Qlo adell tb§ 81684 oL R 5-(4-chloro-1H-
solution is was ed th N HCL(5 nlL). The organic

indol~ éwé}-Nrwckﬁpayldieedenesiﬂfcmdmdw(é60 Mp$iel dizhidbravetbart (2Andd at room

tem;%eiatﬁ{?{ gA:,fgerﬁtilzr'ngcfm %}15 hée(&]?é? 61#9%1 Fl%cmdfag%%r?d for 15 minutes. The

tﬂfbe@)ébﬁ Jlﬁlaﬂ adqrh Fesiduk ticel 4dh 8ica o8I ol ¥ind BifrofEl h
Y T =252 m nutuegsaﬁﬁ %mea 2008] 014186 - 45- = PV

elunpmmgm@w 738 BaGAC am/aﬂ)tanq tp| aKiRl I(.S@hm&(ﬂmxs&i 6

2H) 8.32 (m 1H), 11.17(bré, 1H). Exanple 5: 5

Step(on. ErfN ol (.08 0 és Sowlpctddadiey? smiommpli-<plrumpf-chipro-3-
cycl?_r\&gﬁmfi%%lé#ﬂéﬂ%ﬁﬁt)ﬁﬁﬁindbf-% -91]-&0-?9690 bkid rﬁétlgl cstid (l%%é)l in
triflfodecthd awide124 (ol atﬁoonﬂeﬁrpemoirahﬂftyf girtih@ farydveplignythy valatile is
-i ndo 1.115 | 2
rem%@g 3t V%warf&ﬁ??sg ugyip }Séfg %45 Fzrg%%a&d Vi?’éh%G% é&%aﬁﬂé&- The

orgahRAW dr@dseparated, dried over MgSO, and concentrated. The residue is purified by

flash silica gel column chromatography eluting with 10% to 50% EtOAc in heptane to afford

[4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-pheny])-1H-indol-3-vyl]-acetic acid methyl ester

as a solid (93 mg).

Step 7. To a solution of [4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-
yl]-acetic acid methyl ester (92 mg) in MeOH/H,O (1:1, 3.6 mL) is added lithium hydroxide
monohydrate (16 mg). The reaction mixture is stirred at 80°C for 18 hr. EtOAc¢ (10 mL) is
added and the solution is washed with 1N HCI (5 mL). The organic layer is separated, dried
over MgSQ4 and concentrated to afford [4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-
phenyl)-1H-indol-3-yl]-acetic acid as a solid (67 mg). LCMS: Rt = 2.52 minutes, MS: 481
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10 solution is left to cool to roomtenperature and

pot assi um hydroxide (62 ng, 1.1 nmmol) is added.
W®R008/014186 cont i nued at room t erature until KOHMUS207/073945

di ssol ved. The solution is “toncentrated in vacuo at

-40C. The resulted white solids are dried in vacuo for

-20 hrs to afford potassium

e N A S i I S

3. 81LENB2HRT .05 (@0, @H)NT.BQas ] H)YB. 65481l 2HM|‘87BZJ(mpHH)=;m1 12%brs, 1H).
acid). 1H NWR (300 WWHz, DVsO-D6) 6 0.9 - 1.7 (series

of m 10H), 3.06 (m 1H), 3.66 (s, 2H), 6.93 (d,

7.2 Hz, 1H), 7.01 (t, J=7.8 Hz, 1H), 7.28 (d, J=7.7
Eﬂ%m, 7.66 (d, J=8.3, | H), 8.1 (dd, J=6.4 Hz, 2
Potalsium24) chl@ 022 (4-chlod= c¥tdohdx vl farhay 7eprgl)-1H-iol-3-yl]-acetate

Exanmple 6: 20

[ 2- (4- Chl oro- 3-cyc dhexyl sul f amoyl - phenyl ) -4-fluoro-IH

-|ndoI 3y||-acet| acid OHAQ HO NS I i F OO

.O -tent-butyl dicarbonate (8.88 g) is
add to of 4-fluoroindole (5 g) and 4-
rr%hyl p{ri di®e (0.45 g) in dichloronethane
5
r 40th The rNa

e rgachieQ is stirred at roomtenperature
HC1(100 ni) andHI als

m xture is washed with IN
AD/2008/ 014186 - 46-

PCT/ US2007/ 073945 NHCC3 (100 nlL). The organic |ayer

IS separated, dried over MgSO4 and concentrated to

A m@é{wgr gé‘ﬁﬁﬂll‘)gﬂoé?f'gﬂg’? g)CYC]E’% S‘&P gllﬁ:,egly )nﬁ1 Lﬂttlpi% -Wisacetic acid
(5372@1? 191 S(IM‘HE%R and 290 @RL &f cthehA 1§5Qirﬂ=é'd'a@n4@t for 10 minutes. "léhe resulted

| uoro-indol e-1-carboxylic acid tent-butyl ester (
solugyn jsrefy tWCGDIl-IE) ropmeteppprafuse andipetassiun pgowidy I(&omgai & mmol) is

addda? S PR N Dot e iR M oA it BTt Tyt ot is

conchtratéd adeiedo aveso°an Thewssudttd Qite IbIR1s aE@di@éd z%atz:ao for ~20 hrs to
stirred at 0OC for 30 mnutes. 2N HC1(10 nlL) ed
affoxdpaiassian [44eblopaAd f-chloro- Sﬂvﬁloh@eijlfaﬁwvlmhenvhplHﬂndol -3-yl]-

t t h
A 1 03006 AL B L
ac1d50]%}ﬁt/[®°(600 IMIHQFDMS@ Dg) &b pond (&erldseiftm 10H), 3.06 (m, lH) 3.66 (s,

bony| n I b i g
2 6 S50 S TR . T O B %) 28 29 TP 86 B s,

1H), 8.1 (dd, J=6.4 Hz, 2 Hz, 2H), 8.32 (d, =2 Hz, 1H), 11.75 (s, 1H).

Example 6:

[2-(4-Chloro-3-cyclohexvlsulfamovl-phenyl)-4-fluoro-1H-indol-3-yl]-acetic acid

Step 1. Di-tert-butyl dicarbonate (8.88 g) is added to a solution of 4-fluoroindole (5 g) and 4-
(dimethylamino) pyridine (0.45 g) in dichloromethane (185 mL). The reaction is stirred at
room temperature for 4 hr. The reaction mixture is washed with 1IN HCI1 (100 mL) and 1N
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Step 3. To a solution of
1- (tent-butoxycarbonyl)-4-fluoro-IHindol-2-yl boronic
W@ei0d/ 041869 Q) , 6- PCT/US2007/073945

5-bronD-2-chIoro-N—cycIohexy? benzenesul f onam de (1 g)

and CsF (863 ng) in dioxane-H20 15 (27.5 mL, 10:1) is

added PdClZ(dppf)Z (231 ng) at roon1tenperature under
N S L F ar 8o B NS0 (b frated to
affondat-tlooroTihdole-dséabrexyiis adidgeaibutd ester dSta@agl &FA )i ILCMS: Ry =3.34

. thr t..silica colum. The filtrate 1is
mm@%ﬁ%ﬁ%t@E(MJﬁl/acuo and purified by flash silica gel
col um chr omat ography eluting with 5%to 30% EtQAc in

heptane to afford . .
StepZ. ch o sution df-4-flueoanfielei Inctoboxylig layid Xergpotyd h@tﬁly@ Q0o dry THF

(16 RERERERD LTI SaB% i taddh Ry WGy Fapea o orc i

an ide®allf Mﬂhum?dl@d)lﬁ%ylaﬁdﬁqm Banla =M0M) i ddaad efer an hour at 0°C. The
2-chl oro-5-(4-fl uoro-

reacv%tﬂ snzm@ bt O°Q-foy 89 6}1@%94 -PEREAES LD bl di €0 quegeh Hhg)reaction.
The 're%ll ut %%& u?gﬁfl}ﬁ'gaeﬁle&él_}lrﬂ(‘tQA%t '[rh%?ggld ggnglﬁlgé&}'l%fﬂasﬁ&'ﬂ?cra gel

heptane to afford [4 fluoro 2- (4 chl oro- 3-
cycl ohexyl sul f anoyl - phenyl ) - 1Hi ndol - 3-yl | - oxo- aceti c
Stepaici To arsslhtydn efSt-Gerrdmtaxysabouly!f-4-10iong; ) H- in&ble}ayE)oronic acid (1.19 g),

5-brgqrnio t q%i(:)rﬁloll}l gglgl E%{_yiﬁg%%ealeéﬂéégnvﬂd% (?d9 nd &SOF 886% gLBtm Uoxane- H,O
(27.5%8!, qbq;;yé idbd P@M{dg@??@@l)m&ﬂ‘h r&iR kaﬁpeyéthreqziﬁeﬁﬁ%%&l The

acid ester trifluoacetic acid (

reacmr) isgreated mr%@ erped %ttrmdefor fegr Breireadtion nisturoiseeneagimted in

vacugl el"hglre: Iellg dg§%&%(? ﬁfll}é/ SE},I]lg cﬁ{; rolfglh @Séldglue ! furnn The filtrate

is concganka hayelo irsl mepiad @SImsh ﬁ[lb@@el@%ﬁﬁnﬂ@ﬁ&ﬁat@gﬁphy eluting with
concentrated. The residue is pur | fied by,
5% tpGd8s B g8 heprane praiferd Zhdipiezghfuoror Hds o dy

ben%ﬁé&df?@neﬁﬁfd rl?%l el d&‘{%% U I dg Y b %%&%te@%%%ﬁ)

[4-fluoro- 2 (4-chl or o- 3-cycl ohexyl sul f anmoyl - phenyl ) - 1H

Stepség (S}éalﬂ ! )%8 %télél‘%@aics: Ip%%wgleg(liqdfg (ﬁ?%%][%ggl? gﬁ g ﬁ%g44 fluoro-1H-
indof-MHH-N- élcghgﬁ’vl%eng&e%lﬁﬁlaﬂﬁd 99§n in dichloromethane (12 rnlL) at room

[4-TTuoro-2-(4-chloro-3-cycl ohexyl sulfanDyI phenyl)
tempelratd@l -Ftaylsfirringdet B br,ade@H ety is eddedrand Bﬁﬂed‘r@))r 15 minutes. The

d
mixis o BearEet A g R L ol ke e bl RS phromgtoeraphy
elutigf v@@l ﬂ)ft@SO%\EQOlAcgﬂhe;?{cEﬁegﬁcafm [AVHorol B(Agdes-and t he

so utlofn is washed W t

I'N HCl(lO m_) The organic
; S X . aeyl]e () d oting GBI ﬁtﬂ%ml]éd470mg)

to afford [ 2- (4 chI or o- 3- cycl ohexyl sul f amoyl - phenyl) -4

10 fluoro-IHindol-3-yll-acetic acid as a solid (219
Steprﬂg)Tndi;@l/ﬁlanR'(O 3 nil)&g slaikv‘l!jd hﬁfed td/Bsolifibn of Mi‘ﬂl)oroiZI'MNMR)ro 3-

09 1 5H), 1.49-

cyclglp.fbxylsglf@qaoxlrﬁheg}yb) lH -mdg 3-(y§] oxg:{)cegl)g agd @Fﬁth}{l epq)ar 5570 ) in
trlﬂtg%%;[lc(ﬁd (57mE?at(rm)m terlﬁ%eratﬁres Iakp stl%}'ﬁg fof ogén{gm, the tlatile is

removed in vacuo. The residue is dissolved in EtOAc and washed with 1N NaHCQ;. The

organic layer is separated, dried over MgSO, and concentrated. The residue is purified by
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1H), 11.86 (brs, 1H). 1C50 = 0.7 nM 15 Exanple 7:
[ 2- (4- Chl or o- 3-cycl ohexyl sul f amoyl - phenyl ) - 4-met hyl -1 H
WO povdol418 yl | - acetic acid OH O H N, S ao BCIMUS3407/073945
20 Step 1. D -tent-butyl dld% bonate (9.15 g) is added
to a solution of 4-nethylindole (5 g) and 4
(di met hyl am no) pyridine (0.46 g) in dichloronethane
ﬂas}§ $8% g%):oluﬁ%echlf&ﬁgtt)?ﬁﬁh§ éluﬁﬁ$ witﬁq 034 to J0PP BB &Y H{slli c%%ﬁrGQO afford
or The react I's washed wth
[4-flHEDE2-06 cintbio- amgcleXVNHtfﬁﬁoollﬂ&nﬁﬂélH ifdel- éﬂg]amem heid emethyl ester

[ a d, .dri e S04 dto

o5 0 3P YD A L 1 ok B YOSa T 4! (YRt Dput )
este as an oil (8.75 g). 25 Step 2. To a solution of
4- et hyl -indol e-| -carboxylic acid tent-butyl ester (3

Sterg) Ton dlytcrrat [4(&@rw)(4r®ltadde@ctthxﬁ®lﬁf@mml bordl-Hl-indol 31

ool A0SR ] AR LR SR B RS

monbhydréte el g) OVRE re@ﬁtlchpm[xt@% iO&irreing 80 F€dst dvernipls. EtOAc (15 mL)
stirred at OC for 30 mnutes. 2N HC1(10 nL) is added
is addgd apdherokutien pevgshrdiithIoN iigd (o t Th@orﬁms Uy8T jsgpeparated,

drle@%@ég(g“ %Héit J?)gﬁno@ﬁged tgQFfoch@L(qyﬁlldrg-iR"‘cﬁ%%&@l ﬁl%a%%x’l-%henvl)-4-

ﬂuoﬂo-Hﬂemdolbu‘tlil}waarabmlrmla)solidl(@l%ryig} III:GMSdRIr~22 $3 bomwaes, 81S: 465
idas a solid (1.5 . WO 2008/ 014186 - 48-
(M+H¢T/HJ§Q@M3W@45DN§ b 0975 ot | 69rloﬁ=1 im. 5H).3.07 (m, 1H),

3.81 ;((s:,i(ztgﬁ( §83§$ g;ﬂl?},"f.‘{ PERYVIHY; 4288k hy, 64 R Deny27 BE RQ P 23 (m,

1H) 5k eofes, 2H3h 1Oy e~0\7 ayc| ohexyl - benzenesul f onam de (1 g)
and CsF (863 ng) in dioxane-H20 (27.5 nmi, 10:1) is
added PdC12(dppf)2 (232 ng) at room tenperature under

Eﬂﬁlﬂﬁr_ogen The 5 reaction is heated to 80C and stirred

[2-(4-251 Y 8L L 1 d RIS RGhLRM AT 9 g-%gfiﬂﬁ‘-&g]ﬂérc%ﬁ% gdq! N
vaCuo. e restague 1's il ssofved 1711
t hrough a short silica colum. The filtrate is
concentrat ed inofacuo and purified by flash silica gel

0%to 50% EtQAc in

- phenyl ) - 4-neth
.l este as a solid

Step 1. Di-tert-butyl dicarbonate (9.15 g) is added to a solution of 4-methylindole (5 g) and 4-
(dimethylamino) pyridine (0.46 g) in dichloromethane (190 mL). The reaction is stirred at
room temperature for 4 hr. The reaction mixture is washed with 1N HCI (100 mL) and 1N
NHCOs: (100 mL). The organic layer is separated, dried over MgSQO4 and concentrated to

afford 4-methyl-indole-1-carboxylic acid tert-butyl ester as an oil (8.75 g).

Step 2. To a solution of 4-methyl-indole-1-carboxylic acid tert-butyl ester (3 g) in dry THF
(16 mL) is added triisopropyl borate (4.45 mL) under nitrogen. The mixture is cooled to 0°C
in an ice bath. Lithium diisopropylamine (11.6 mL, 2 M) is added over an hour at 0°C. The
reaction is stirred at 0°C for 30 minutes. 2N HCI1 (10 mL) is added to quench the reaction.
The resulting mixture is extracted with EtOAc. The residue is recrystalized in CH3CN/H,0 to
afford 1-(fert-butoxycarbonyl)-4-methyl-1H-indol-2-ylboronic acid as a solid (1.53 g).
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10 Step 4. Trifluoacetic acid (5 nL) is added to a
sol ution of 2-(4-chloro-3-

weeBohagy | sul f anoyl - phenyl ) - 4; net hyl - i ndol e- 1PCHUR2IRY 73945
ic acid tent-butyl ester (845 ng) in dichloronethane
(10 nL). The reaction mxture is stirred at room
tenperature overnight. The mxture is concentrated in
vacuo. The residue is dissolved in Et CAc and washed
with IN 15 NaHCO3. The organic |layer is separated,

Stepdh. | Bula soletionySO&ertriaitaxynabonyl xthenkthyd- d-iraiott22¢boronic acid (1.41 g),

5 brglap%%ggﬁoalg-cggt E&%}% lbglazle?lg%%léfowj\éld)e (Eléﬁ/él(i %}? @6% n_zérhzl Qloxane- H,O

(27. Srhi)LU 1189, 1sl\ﬁdecﬂ@§CKQMbF9) (ﬁ2@ﬁg)5at &SR ltéfﬁp&zﬂhf?:r urder diftogdn. The

is slow sol uti on of
reac’Qom; slheated 5o 6&%%1(1@&3{1 ipr @@rnight. The reaction mixture is concentrated in

vacuon d@le LRy %1}6) ﬁg S éﬁﬁ%cf) 1?1?%8{%_ Qﬁ%&%ﬁ%ﬂﬁg nﬁ@ a%ﬂ c%sc%hrﬂ%i ?he filtrate

is contértfatdiign fraeuoaRrpiirgiet by VREKi(iba fdl)colupnradiiefa@pthphy elutmg with
stirred for 15 mnutes. The m xture is concentrate
0% tprpd % BE e haptang te aiferd dx(A-ehlaion evqloheﬁgglfamavlrnhenvl) -4-methyl-

indof} QUARLLYE l'ﬂ t(;) j%Ee éggs&%&%?&’f Et OAc i n hept ane

cycl ohexyl sul f anoyl - phenyl ) - 4-net hyl - | H i ndol - 3-yl | - ox

Stepﬁb?"lgr?til < a}‘foll:g%(ﬂ%zn%) esa&L@aswgm%}gé ((3 | orcs)%lt-ieg (6588

cyclgﬁéx?IspM%ﬁg#]l il o-@ 438 el )-intiS1eS1-ONb¥x ARARE AA-RARLME {98 mg) in

dichyyemethenxsy/(18 whit il reqm'umnymln)c‘euaﬁe vestilrgd at tdoimidmperdiur pvamight. The
o-acet | c neth ter rifl oacet C.

mix i Spupted o st ABR Iy s scdp bt SRR Wien 1

NaHQ(® r"[’lﬁh)trganli@ﬁyéﬂk ahﬁed %ln@@ ol @MAYSd, Al db%@é&ﬁraté[ﬂ@ afford 2-
residue i s dissolve OAc and washed with IN

chlopgy fitémneth ol H- md@haw&) N::@mlohcxvldn@pmnﬁstdfqnamdepe@ agplid (652 mg).

concentta The residue is purified by
LC%as% Iqﬁlnélgu% o%ﬁgrr(nMjéﬁﬁonat ography eluting with 0%

to 40% Et OAc in heptane to afford WO 2008/ 014186 -49-

PCT/ US2007/ 073945
Step - Qual¥ahinrile30 2y anlore shomdyi pddeddg p SpiEay P§ 2-4hloge-Ayf-rathyl-1H-

1ndo%@?b’%ﬂh&ﬁio%§k%}gﬁ%fogﬁ t ei%k%ﬁ?gﬁ%dl{:ﬁ&@l&%ﬂectléﬁ% at room

tempkoatares A\ fudrisomingffor overmght MeOH (5 mL) is added and stirred for 15 minutes.

The Lr,l t&?ﬂ gggg(ggmgg%ggp%; sul l;fg;myly f&gé&% gg]d: thyI -| H
chroM?ig% ?f eﬁliltm%' with ﬁdzﬁ)to '5@%3@1@?@0 nl HeBiaHmJ‘é’f‘flJrQ)FQ de chloro 3-

ate . The reactlon mxturels stirred
cyclalie ".-‘ltn hoyl-i 6] 31)3-y14 jdetit o cthel ester as a

B SEE MLDLR Bogll cromne

to afford

1&4 chl or o- 3-cycl ohexyl sul f anoyl | - phenyl ) - 4-
Steprﬁst yathylpilang doP8 mly)is slgwdi added éo o selytion vﬁﬁ%(é-@énrpd-

ooy TPk e PR 33 {3y e e

in triflubbectic@did(MmISH) rodn @mperature. After stirring for overnight, the volatile is
removed in vacuo. The residue is dissolved in EtOAc and washed with 1IN NaHCO;. The

organic layer is separated, dried over MgSO,4 and concentrated. The residue is purified by

flash silica gel column chromatography eluting with 0% to 40% EtOAc in heptane to afford
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(m 1H), 2.63 (s, 3H), 3.95 (s, 2H), 6.79 (d, J = 6.9

Hz, 1H), 7.05 (t, J = 8.1 Hz, 1H) 7.26 (d, J =28.1
woH2008014886 7.80 (m 2H), 7. 96 = 8.1 Hz, PCHS2007/073945

8.21 (s, | H), 11.53 (s, Fﬁ 12 54 (brs, 1H). IC50

= 1.5 nM 15 Exanpl e 8:

[ 7- Chl oro- 2- (4-chl oro- 3- cycl ohexyl sul fanoyl | - phenyl ) -1

2-(4%h1BARY < 31¥hdx %ﬁ%ﬁl‘a 2 e‘fi D Shyl-HAnd 33y H-abetfd Nid Hethyl ester

ep uty g
as a solde@38 mm. iﬁ]MSlR)ﬂ—@@S?fnmhtes,rMSnéﬂﬂ e1(B). g) and 4-
(di met hyl am no) pyridine (0.4 g) in DCM (165 nL). The
reaction is stirred at room tenperature for 18 hr.

Stepﬂ"‘ erd Hﬁc%gﬁﬂl&ﬂoﬂéﬂzzm%ﬁ)rbg é@@ﬁiﬁ%gylwlfatﬁldyﬁ\lphw)]-@-%éﬂ@l 13thdol-3-

he organi c ayer IS sep ar at ed
yll- aﬁpﬁl@@m@mthyll/ggem(%ﬁ e ondEMEhed1tlo? aﬂf)w elddrcd lithium hydroxide
mon8£]¥(ﬁ?t§ (;?g § Th%re%{:tg(%lx%gtgrrg?sc étg (ﬁt 4% t%gﬁé g T lﬁSt BloAe (l%nmL) 18
addel-#i It @liitisak erakhedar o XWIHECI (@0 inel)t e obgtnyd 1agat1§ Eeplaghted, dried

in dry THE (t15 m.) is added triisopropyl borate
over(Mg3Q@. ard capgerdrates toradlgech[2- ﬁhdlleﬁoy}-cﬁqloheév Blédaraeyliphemd)-4-

LMI!—lﬁllndgﬁl3-$ﬂt-&etlé‘h&g ymnje%@%[&@ rﬁ‘éy '1%]{@ Rf= 516’0 Iglnutes MS:

reaction Is

461 $2 (mrer) af NOR {300 MOIZNDMB®SS 1 BN 1HBLd,GHL) 469 (aao(@kg@H) 3.07

uench the reaction. 30 The resulti n& m Xt ure

(m, Hs& geﬁc%(é&m SRS K. GhD. 6. THéd.Jeso-Qdike, 1 5D.p1f3 i kd 8HyH¥ |1zIrI:)h7 26 (d,J
= 8. BH i, 9o (ORIPROGRE IR R 1 9B 1 RER ST IR 4. 12,54 Oons

lH).hm:gt)a:meShM afford 1- tert-
but oxycar bonyl ) -7-chl oro-1 H i ndol - 2-yl boroni ¢ acid as
a solid (0.86 g). Step 3. To a solution of

MMnt - but oxycar bonyl ) - 7-chl oro-1 Hi ndol - 2-yl boroni c

ng) and CsF (632 ng) in dioxane-H20 (22 nL, 10:1) is
added PdC12(dppfQR2 (163 ng) at room tenperature under

} N{:SC 1:
@?Od,ugh a s%r

Step 1. Di-tert-butyl dicarbonate (7.92 g) is added to a solution of 7-chloroindole (5 g) and 4-

T@ reaction mxture is concentrated
esidue is dissolved in EtQAc and filter
lica

(dimethylamino) pyridine (0.4 g) in DCM (165 mL). The reaction is stirred at room
temperature for 18 hr. The reaction mixture is washed with 1N HCI (100 mL) and 1N NHCO3
(100 mL). The organic layer is separated, dried over MgSQO4 and concentrated to afford 7-

chloro-indole-1-carboxylic acid fert-butyl ester as an oil (8.22 g).

Step 2. To a solution of 7-chloro-indole-1-carboxylic acid ferz-butyl ester (3 g) in dry THF
(15 mL) is added triisopropyl borate (4.11 mL) under nitrogen. The mixture is cooled to 0°C
in an ice bath. Lithium diisopropylamine (8.94 mL, 2 M) is added over an hour at 0°C. The
reaction is stirred at 0°C for 30 minutes. 2N HCI1 (10 mL) is added to quench the reaction.

The resulting mixture is extracted with EtOAc. The residue is purified by flash silica gel
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colum. The filtrate is concentrated in vacuo and
purified by flash silica gel columm 10 chromat ography
webkwsiongssi th 10% to 50% Et OA§0 in heptane to aP¢DO82007/073945
7-chl or o- 2- (4-chl or o- 3- )
cycl ohexyl sul f anoyl - phenyl ) -i ndol e-1 -carboxylic acid
tent-butyl este as a solid (630 ng). Step 4.
coluff Jhtdgggsgta%@ aififls i To)s loSOBIERTAL B RepBb S bEBrdOf-(rerr-
butorxvccarbrhe'k)v?’-shtbfcahﬁvhdcdrﬁemlbbbomcrwm &4 satidr(BGry)i ¢ aci d
tent-butyl ester (630 nmg) in 15 dichl oronet hane (7
m.). The reaction mixture is stirred at room

Stept MRS §1HHiéh @Nle(t@ﬁtgﬁtoxy&i}ﬁonm ’XIcH[o@oJIH ﬁ@@lcl‘imtfo%rﬁéj adif) (860
vacuo. The residue is dissolved in Et QAc and washed

mg)i-bromaN2-ciiHENBEcy clthe xpl-bpaat e s ildgnamide (738 pag)aand dsF d 3 2ahg) in

ciosgiF eV By FPAERERR RACERIPDDa iR ol e BT wncer

nitrc%bhlt Th@roatfidh i} (E%’atb@td‘rWCEﬁl@%ﬁrredl fbrhﬁ@tﬁl@glﬁ trRe 8fat@brmixture is
2-chloro-5-(7-chloro-I H.indol - gé) -N-cycl ohexyl - benze
conq%@@tr:rl dnuteide Thopesidie as disyalypd(indsO0ng pnd Sitepthemuginashort silica
colu gggtrétg s}gong}ﬂtratéq Zl_v%%&/ arﬁﬂgf‘?gieh%y%aﬁ? Lﬁt‘cé g@l c%furnn
chrom’aﬁ@ratﬂry}dh)ttﬂg-\my}c | @iex $0Ydda02enaduphontmitbed (3B6rod)(4-chloro-3-

S BP0 me)

for 15 ntnutes. The 25 ntxture S concentrated The
residue is purified by flash silica gel colum
Stepchr'bmflucagetapivyd (3ehl) isrgded tohn ©l6tion 045%@@&0(4 chloro-3-

t t f f 2-
eyelgl Bl PR BRI Top T 15 A e 620 med inc
dlchﬁﬁbﬂeﬂﬁﬁﬁéwﬂ mEPtPle RectRnIMixte (sZ8PredB roomdleBPeRiture overnight. The

Triethylsilane (0.15 nl) is slowy added to a solution
mixtyfe 1[s Tordentpigd M Yaueh (The sesBlugds dlssolved in EtOAc and washed with 1IN

H?gg d o@gi%éa[sn% lfa?egrqg %621\%&&?% d)rlegl] over g$96%%de%0ngen(%ra?eéie (ézaﬁuo The

crudeliy patfigdagnidse RpRE @blttfoﬂhmvﬁfsﬁtﬁﬁtaﬁigwﬁhz REtin@rwittv B2 it@B0% EtOAc
the volatile is reaned in vacuo e reS|due is
in heptapsde eEard 2rclidoroag hlofo AdQlr3-pl xglelrayl-banganesulfonamide

yer is separated drled over NQSO4 and
asagggﬁgﬁﬁPh ed. The residue is purified by WD

2008/ 014186 -51- PCT/US2007/073945 fl ash SI l'ica gel

StephSe L(S)gqﬂ%lcctl?lip% f(gq %%Byls Sllogv y ac?de\ant(t) I; S(:)Llct)l%z)rtl 8 hforo-?—%% chporo 1H-
1ndoﬁ 3- ﬁﬁN%ﬁIo%e&ﬁ tféh&éﬂe%lﬁmﬁbﬁ?de"(?géﬂg ) Hﬁmydﬁletﬁmlrﬂ%;%at room

H-i'ndol -"3-yl I™-acetic acid ester as a solid
temm?)tureL@hf&r sHTing far 58 hi, M@ (3 N&) isighled prdptirrd B ép nﬂ'nutes The
sol ut
le‘Prf’ ‘é KPoT8 r%tefl 4%% Festdyeds Ry Hicsihadash silea g\ 5ol yre ﬁ};‘fP?lai‘tétraphy
elum&% RAGI 59810 ¥3% mgatcuﬁ hagthsh @eitfayd [2stiefo-1-28 chBlo-3.N
OH H20 (1: 1 4 1S added I|th|un1hydrOX|de
cyclomxgbuamew cavID ipk3 orangtigpsid mpashyl €ster a5 ¢ sadid (239 mg).
at 80C for 18 hr EtCﬁc (10 nL) is added and the
solution is washed with IN HCL(5 nL). The organic
Stepl @YBficthysif@p @0 af ed,) idsloety adiee o MySQdorasl] 7cehnsrort-(4agtaeko-3-

to afford [7-chl oro-2-(4-chl oro-3-cycl ohexyl sul f anoyl I
cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-oxo-acetic acid methyl ester (239 mg) in

trifluoacetic acid (2.4 mL) at room temperature. After stirring for overnight, the volatile is
removed in vacuo. The residue is dissolved in EtOAc and washed with 1IN NaHCO3. The

organic layer is separated, dried over MgSO, and concentrated. The residue is purified by
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10 phenyl)-1Hindol -3-yll-acetic acid as a solid (85

nmy). LCVMS: RT = 2.6 mnutes, MS: 481 (MtH); iH NWR
w@ 3@8/0Mizg DVSO) 6 1.09-1.35 élm 5H), 1.59-1. 7BCT/B$2007/073945

5H), 3.19 (m 1H), 3.84 (br 2H), 7.21 (m | H),

7.38 (m I H, 7.67 (m | H, 7.95 (m | H), 8.02-8.05

(m 2H), 8.40 (brs, 1H), 11.9 (brs, 1H). 1C50 = 3.7

V] V]

ﬂasH‘M Cé‘ﬁ,s e?éélﬁﬁ]&e/ch? rﬁato%]iapléy flgtl?%wrl%tliq énté)ssl,(l)l/? lg‘h(?/A% }ﬁ Irl1 gtane to afford
[7- cbxlomeﬂw-lchloio Bt-dynlgbexy2sufaimoybplmengheldiHifdohd mil Hecefic @cid methyl ester

HN: a H To a sol ution
as aé‘lﬂidf@(q’tt%@t L&M x@?:a“k?‘ﬁ‘;lﬂ“?esqugag M%”&i bor oni ¢ aci d

(10 g), 5-brono-

2-chl oro- N-cycl ohexyl - benzenesul fonam de (6.8 g) and

Stepds FI'q & s@uigon ofr{ 7 enh@raﬂe@mrborp@zczycﬂmhexylmlfm)loylsaha@bde -indol-3-

gt SSARRIE e BF oh iR MISIRILDITRE LS a8 iy droide

monf)l@ydr@te@@ﬁfg) Théerdae@sit intiurdiiXititred dt SOUDfE aBthi AE&DIAE (10 mL) is
vacuo. The 25 residue is dissolved in EtOQAc and filter

addadrng s duticids tvaghadi wigh EJIFr S niae Fhel qrgeatl%law:e,r is separated, dried
overcl\qggéméﬂ(ﬁéo%ge &éér’agt%%gfog{ b0t eAo -0- |G @61

roma
Dhenvlh) higih dod8-1p-aedticaictd as a solid (85 rng) LCMS: Rr=2.6 rmnutes MS: 481

(A-chloro-3-c cIohexyIsquanD henyl ) -i ndol e

v+ BESHF ey DAISGRR J DodePetrma %?ﬂdn((sn 35y 3 1960, 10,
8 6

3 8412(8%‘ ?lqdj{(]:%t mdqa i d%g‘gsﬁgf%l S adéﬁa tglogng(()) (m, 2H),

8.402bfs41EhI109%0b8s; 1H). 1Cso = 3.7 nM
cycl ohexyl sul f anoyl - phenyl ) -i ndol e- 1- carboxylic acid
tent-butyl ester (13 g) in dichloronmethane (150 niL).
Example % eaction mixture is stirred at roomtenperature
2-CHf18o-R-YEtohd0-5 B 5L HERad S CARIERLEA S Ly HAFH o[BS 1.
restraue 1rs dlssolfved 111
benA¥at¥u@nantide organi c | ayer is separated, dried over
MyS04 and concentrated to afford 2-
chl oro-5- (1H i ndol - 2-yl ) - N cycl ohexyl - benzenesul f onam
de as a solid (9.2 .. LCVS: RT = 3.17 ninutes, Ms:
389 ( S

Step 1. To a solution of 1-(tert-butoxycarbonyl)-1H-indol-2-ylboronic acid (10 g), 5-bromo-
2-chloro-N-cyclohexyl-benzenesulfonamide (6.8 g) and CsF (5.8 g) in dioxane-H,O (220 mL,
10:1) is added PdCl,(dppf), (1.57 g) at room temperature under nitrogen. The reaction is
heated to 80°C and stirred for 6 hours. The reaction mixture is concentrated in vacuo. The
residue is dissolved in EtOAc and filter through a short silica column. The filtrate is
concentrated in vacuo and purified by flash silica gel column chromatography eluting with

10% to 50% EtOAc in heptane to afford 2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-indole-1-

carboxylic acid fert-butyl ester as a solid (8.2 g).
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Step 3. Oxalyl chloride (0.33 nL) is slowy added to a
sol ution of 2-chloro-5-(1Hindol-2 10
W@ kgoshiage| ohexyl - benzenesulfgganide (1 g) in PCT/US2007/073945
di chl oronmet hane (25 nlL) at mtenperature. After
stirring for 18 hr, MeOH (5 nL) is added and stirred
for 15 mnutes. The m xture is concentrated. The
£ StEies | l 4
ST DAL (oGP P R0 «Spllied f g T
cyclhl&mykmﬁamoquﬂfeoyld indole-1-carboxylic acid tert-butyl ester (13 g) in

dichl o g0 150 il Hhstr Hn PP Rl ELE dPofcmpapfgfor 2 hr. The
rmxt{lile i3 cgﬁcenﬂrgte@zﬁ@ac%o _ﬂlb %Smﬂeﬁé hl@ﬁve(&n@Ome)anﬂ SvaSh&@Wvith 1IN

ded to a solution of [2-(4-chloro-3-
H@Q:sl dﬁawg@m lfaaﬁny Isen@wéﬂy \dyied pvé¢ride$Ogand Jonesrdratasietviagford 2-

n trdflugaceti (
f AzPnestulfonan) 86?%@1@67?@[ é‘f?ﬁMS Rr=

3. 17trﬁ1(ﬁuté@|MSI Bg)qurHy ermved in vacuo. The residue is

di ssol ved in EtOAc and washed with I N NaHCO3. The 20

organic layer is separated, dried over |\/g504 and

r rifi C

StepSS(e? m%%fluc%%&% r(glrgrg ol 15 glrlégfﬂl ?dc{&i tbfa 8]?1%19%8@ } re! E%§ (IIH ifldol-2
yl)-TE—thﬂlohéxyl-lbelﬁﬁeamlfbﬁarﬁfdfe(ﬂ d)i 1n dlchlorornethane (25 mL) at room ternperature.

ARGl i iaden 5 He Vs ORDPOPL) boribpd 00 Sl P> paaesrgh e migtre i

conc%hﬁﬁeé Tﬂ_@reéldﬁell drﬁﬁd‘?)fy flash silica gel column chrornatogra h elutmg with
I oro- 3-cycl ohexyl sul fanoyl - phenyl ) -1Hi'n ?’

IO‘Voytb]4-5%(cEitOfbc indeipthnegs oydrd ¢24echiodd 8-mglbhexvls!w@ﬂoh=ﬂzﬁhenvl) 1H-
18 a d ithiu xi de nonohydrate
indo}-381-fpaccrl ac DB ssich it ST Ul & rred ot 8OC for
18 hr. EtQAc (15 m) is added and the solution is
washed with IN HCL(10 nlL). The organic layer is
Stepste phricildsilang(9.69 m veslovv@meéﬁda seJndemer t(édchdqro 3-

evcindfgpehat G RP T RGO} TP TAGRY g €l

trifliacdit @RidARUHL M rédm temperature. After stirring for overmght the volatile is

[ 2- (4-chl oro- 3-cycl ohexyl sul f ampyl - phenyl ) - 1Hi ndol - 3-
rem(we}i_zlé@@qzqoc Thﬁéas(ggl{e]}gglsp@yed in EtOA¢c and washe w1th IN NaHCOs. The

s 3 AT SR P B SRS e v

ﬂaslP@Téd..ﬁZ 00D A3Dekbatoghiapiet hl)dhﬂg‘rwnth lp% fodi0fe E(®AC rrgl)epltame to afford
4 3 es ul f o am 4

(818trﬁ )'oom t errper ature and sti rred over ni ght The
resultlng solution is concentrated in vacuo. The
residue is dissolved in EtOAc and washed with I N HCL.

Stengpnhoh b -l oS R ey b PhF P BT i y-acetie
aCId%&ng@mllgaﬂ% iaMedi/H©r @dl, 18 nﬂf)f@ adde% 1&hiuet I‘Pydl}bmde

F)'}_{cl ohexyl - 2- met hanesulfony am no- 2- 0Xo- et@/
monphydias| (142 gig).- Elemrz:émmunfx@ﬁam &ﬂléreda§8%.€s®r|1&h(1 Afﬁ;ﬁlS mL) is

addek}%? theRs lutlo% 1§ arﬂergi 1?1? 1N|\1®1 (?8 AllnL()M'-I'Fpe oréa’ﬁ'w'\imr 1§ Qe%arated, dried

over MgSQ4 and concentrated to afford [2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-

indol-3-yl]-acetic acid as a solid (740 mg).

Step 6. To a solution of [2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic
acid (185 mg), N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (82 mg) and
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DMSO) 6 1.10-1.28 (m 5H), 1.61-1.64 (m 5H), 3.07 (m
1H), 3.26 (s, 3H), 3. 88 (s, 2H) 7. 10 (m I H, 7.21
W@ 20801418 7. 44 (m | , 7 6 I , 7.82 ¥ET/US20B{/073945

7.98 (m 2H), 8.25 (s I 10 11. 65 (s, 1H), 12.12

(s, 1H). 1C50 = 2 nMExan'pIe 10:

2- Chl oro- N-cycl ohexyl - 5- [ 3- (2- et hanesul f onyl am no- 2- ox
dlmﬁh%%ﬂ(% py:l'CIldliﬁI:c" %@ %I\%-) %n Ml(%hfoor%ﬁ%% Eg?r%]iﬁ@ %H%&gmétgﬁ&su@onamlde (41
mg)ef 0°C. The reaction mixture is allowed to warm up to room temperature and stirred
ove%) g]h g’glie!g ﬁegﬁlggg aoﬁﬁ%gg%g{cen ate Xclzc_u%heﬁlg lrgs_icil'ulz:l-ils 81%%1\_763(1_ in EtOAc
and Naﬂ?eddmmsmﬂcamme Q)E%%@Yd l)iyé}‘r is gﬁbﬁ't&iaﬁﬂ@&ibifépl\@§804 and concentrated

hydrochl oride (90 and | am no pyridi ne
in quga rh¥ crude d t@mr@ﬁed mgthhadéo(omeﬂlam’@pnd &ltengd dlatford 2-chloro-N-

cyclg%exg'-ﬁ-”?-; %:or_l%negbrgndgs?ul %%larr 93 Zaotz;oo ﬁl §%61% %I !I-bggiexgtg%u r!ifeonarmde
T 117 up U TUOUITTU CI[

as a GOIRT (1i19hig). TBVS B Ri3Ognmalebt VS nszas(M@Hn;,éHtNm{e@ 00 MHz,
vacuo. The residue is dissolved in EtOQAc and washed

DM$P1 B 1R HEL (M THB), di6d alnd .2k 3103 (mie pED. &t HU(s, ), B8 (s, 2H), 7.10

n. BNF 7 Rl PATERC AT 7 AR BEEUR w7 G2 Rpege 10,

11.63(ghimr . 1¢ @551H) ICso =2 nM

-—

cycl ohexyl - 5-[ 3- (2- et hanesul f onyl am no- 2- oxo- et hyl ) - 1H
-indol -2-yl | -benzenesul fonani de as a solid (174 ny).
ExampfyH0: RT = 2. 44 ninutes, MS: 538 (MtH); 1H NVR (300
33 .5

RO

benzéngsuh!bnarhidb"), 7 26 (t, J =7.2 Hz, | l"), 7.50 (d, J =
7.2 Hz, I H), 7.67 (d, J =7.2 Hz, | H, 7.87 (d, J =
7.2 Hz, | H, 800 (m I H, 834 (m I H, 11.70 (s,
| H), 12.06 (s, | HQ,.DC50 = 2.7 nM 30 WD 2008/ 014186
-54- PCT/ US2007/0 anple 11:
2- Chl@ro-pcycl ohe yI 5-[3-(2-0x0-2-trifluoronethanesu
Iforp_yla H- i ndol - 2-yI 11 -
en nSe 2

Step 1. To a solution of [2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic
acid (200 mg), N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (90 mg) and
dimethylamino pyridine (55 mg) in dichloromethane (4.5 mL) is added ethanesulfonamide (51
mg) at 0°C. The reaction mixture is allowed to warm up to room temperature and stirred
overnight. The resulting solution is concentrated in vacuo. The residue is dissolved in EtOAc
and washed with IN HCI. The organic layer is separated, dried over MgSO4 and concentrated
in vacuo. The crude is triturated with dichloromethane and filtered to afford 2-chloro-N-
cyclohexyl-5-[3-(2-cthanesulfonylamino-2-oxo-cthyl)-1H-indol-2-yl]-benzenesulfonamide as
a solid (174 mg). LCMS: Rt = 2.44 minutes, MS: 538 (M+H); 'HNMR (300 MHz, DMSO)
3 1.07-1.33 (m, 8H), 1.51-1.69 (m, 5H), 3.13 (m, 1H), 3.34 (m, 2H), 3.94 (s, 2H), 7.14 (t, J =
7.2 Hz, 1H), 7.26 (t,J =7.2 Hz, 1H), 7.50 (d, J = 7.2 Hz, 1H), 7.67 (d, J = 7.2 Hz, 1H), 7.87
(d, J=7.2 Hz, 1H), 8.00 (m, 1H), 8.34 (m, 1H), 11.70 (s, 1H), 12.06 (s, 1H). ICsp =2.7 nM
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1. To a solution of
WO 2008414184 or o- 3- cycl ohexyl sulgflm)yl - phenyl ) - 1HCTITUR100B073945

yl]-acetic acid (150 ng), )

N- ( 3-di net hyl am nopropyl )-N -et hyl carbodi i m de

hydrochl oride (68 ng) and di nethylam no pyridi ne (40
ExafiBlk 117 di chl oronmethane (4 nL) is added 10

uor onet hanesul f onam de (52 ng) at 0C. The

2-ChlemeN}ayplohre gt 9r [ -(2s0xal 2-ovibororocthemasulfign yl aninp el )- 1 H-indol-2-y1] -
b te fratu1rde and stirred overnight. The resulting
—@8&%&%@—@“ concentrated in vacuo. The residue is

di ssol ved in Et OAc and washed with I N HC1. The organic

| ayer is separated, @Irpled over MgS0O4 and concentrated

in vacuo to afford 2‘§ 0o- N-cycl ohexyl -5-[3-(2
or onret hanestiNon m no- 2- oxo- et hyl ) - 1H i ndol -

trifl
yI I b(g =fresul f opad de Fafa solid 15 (206 np). LCI\/S
, NB: 576 (M+H); iH NVR (300 MHz,
,)S. : \N27 (m 5H), 1.55-1.75 (m 5H), 3.12
aHo 4.01,\£ N, 7.11 (m 1H), 7.42 (m 1H),
.50 (m 1H) H T m 1H), 7.80 (m 1H), 8.3 (m
1H. 1C50 = 14 n anple 12: 20
2-[2-(4-Chl oro- 3-cycl ohexyl sul fanoyl | - phenyl ) - 1H i ndol
Step-13-Td 4 kbltiedr afZ@H(4 5chydrd-3-gebtharyleid faxhoyNphdhyl HNI/ihdol-3Ny1]-acetic
(ﬂd\lHl—&g I\l,l§.OON , .
acid (150 mg), N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (68 mg) and
dimethylamino pyridine (40 mg) in dichloromethane (4 mL) is added
trifluoromethanesulfonamide (52 mg) at 0°C. The reaction mixture is allowed to warm up to
room temperature and stirred overnight. The resulting solution is concentrated in vacuo. The

residue is dissolved in EtOAc¢ and washed with 1IN HCI. The organic layer is separated, dried

over MgSQ4 and concentrated in vacuo to afford 2-chloro-N-cyclohexyl-5-[3-(2-

trifluoromethanesulfonylamino-2-oxo-ethyl)-1H-indol-2-yl]-benzenesulfonamide as a solid
(206 mg). LCMS: Rt = 2.58 minutes, MS: 576 (M+H); 'H NMR (300 MHz, CD;0D) & 1.17-
1.27 (m, 5H), 1.55-1.75 (m, 5H), 3.12 (m, 1H), 4.01 (s, 2H), 7.11 (m, 1H), 7.42 (m, 1H), 7.50
(m, 1H), 7.68 (m, 1H), 7.80 (m, 1H), 8.3 (m, 1H). ICso = 14 nM

Example 12:
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-y1]-N-(1H-tetrazol-5-y1)-

acetamide

Step 1. To a solution of [2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic
acid (200 mg), N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (90 mg) and
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H 25 Step 1. To a solution of

[ 2- (4-chl or o- 3- cyclohexylsulfannyl-phenyl)-lFLindol-3-
w@kjosacasé c acid (200 ng), PCT/US2007/073945

N- ( 3- di net hyl am nopr opyl ) - N2 thylcarbodllnlde

hydrochl ori de (90 ng) and WO 2008/ 014186 -55-

PCT/ US2007/ 073945 di net hyl am no pyridine (55 ng) in

dlmglﬁfl?ﬂéltﬂi; gﬁ}ﬁ{dﬁé"@F Qnﬁ'ﬁ) mt%lldrémé\tgigtge?@ OSCmL%_ﬁeadrdg% (I:Hltgtﬁazol -5-ylamine

(48 mgyatd}" €. iThe a¢dcowr chittorona alhn\u@ﬂ toovarooup toewpartemperetuanand stirred

for EAE ey HBH"E A0 DERE oMU g 7. HIceeuySly disiolved in E1OAC

and Fa{RA wigN N WRShgWe Wrdahid 1B G sephR@ed HENb Fer 4 48l concentrated
separated, dried over sS4 ang concentr at ed in

in vagaeud] he Thide ¢y witeated vmh lchlaltomtﬂwnt: land fitthied ite afotd k2 -(4-chloro-3-

¥ a C 0 § G La
mg)ngws .\/Rq) Q%trﬁﬁhté@ MiS: §15Q+Hd); (‘ﬁCN 00 h\ﬁ%ﬁ DMEOT & 1 14-13
2.26 minutes, MS. 514 4 (MHH) ; 1H NMVR (300 Mz, DMSO) 6

(m, IE0L4-51-B65 (1m SEHP,1 (9114 6%s.CH), BH) (m3IH), (A3 (W) H)47.48 (m,

1H),(7377(IP\:?H 3@"4%@7@%{%@ ﬁl—)?) %ghd%% Y12§§(t§rg]1§§ [9546 brs, 1H).
ICsoH) 15 AN 69 (brs, | , 12.46 (brs, | . 10 1C50 =
nM Exanpl e 13:
[ 2- (3-cycl ohexyl sul f anoyl - 4- et hyl - phenyl ) - 1H-i ndol - 3-y
hh%q%etlc acid COOH HN, *ON O H 15 Step 1.
-4-ethyl -benzene (3 g) is dissolved in 30 nL of
[2-(NMletinsty BolhradytBeth-pliensh)-1 H-aelobatv]-adekit acidsul f oni ¢

acid (11.3 g) is added dropwi se over the course of 20
m nut es and the solution is stirred at OC for 4

hours. The re i s poured cautiously onto
ice adtl al g warmto roomtenperature. The
(T upeN i » d.to a separatory funnel 20 and
& yérsosepar ed. Yhe aqueous |ayer is washed with
ao. ’ anic |ayers are conbi ned,

dri ed (NgSO4), filtered, and evaporated to af f or d
5- brono- 2-ether benzenesul fonyl chloride (1.78 g) as
an oil which is used without further purification in

Stepsllt. érﬁrg)_rno Sedyl- henzggy@;(%g))ég(gjsmﬁbin(i@: §f DQM.and cooled to 0°C in an
o 1 SERRBENESOULERLIE 10855, PR TALP B

the satidiogl iSsthrain 02C ériyhoupe NPieNesttiohanixture is poured cautiously onto ice

and allowed to warm to room temperature. The mixture is transferred to a separatory funnel
and the layers separated. The aqueous layer is washed with additional DCM. The organic
layers are combined, dried (MgSOy), filtered, and evaporated to afford 5-bromo-2-ethyl-

benzenesulfonyl chloride (1.78 g) as an oil which is used without further purification in step 2.

Step 2. Cyclohexylamine (0.9 g) and diisopropylethylamine (1.5 g) are dissolved in 20 mL of
DCM and the solution is cooled to 0°C. To this is added 5-bromo-2-ethyl-benzenesulfonyl
chloride (1.7 g in 20 mL of DCM) in portions over 5 minutes. The mixture is stirred at 0°C
for 30 minutes and at room temperature for 1 hour. The solvent is removed under reduced
pressure and to the residue is added 10% aqueous HCl and DCM. The layers are separated
and the aqueous layer is washed with additional DCM. The combined DCM layers are dried
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chloride (1.7 g in 20 nL of DCM in portions over 5

m nutes. The m xture is stirred at OC for 30 m nutes
w@pwsat418@om t enper at ure for hour. The sol vePET/US2007/073945

renoved under reduced pressSure and to the residue is

added 10% aqueous HC1 and DCM The | ayers are

separated and the aqueous |ayer is washed with

j I C [

g P8 o B s8RV R Bl A F B ptane o
affo@rﬂ}bmmapblmaztckﬂhﬁxﬂlkibeﬂlebb&meMuﬁmiainddw 6l.3egy LEMT:IRZed.96

. fro tane to afford
nnng@%ﬁ%ﬁgﬁ%R§EF ohexyl - 2- et hyl - benzenesul f onani de (1. 36

= 2.96 mnutes, Ms: 346 (MtH). 5 Step 3.

5 BronD N—cyclohex | - 2- ethyl-benzenesulfonan1de (1.3
Stepg). , 5-Bradoe-N-piddohsxp %@ﬂwhb@nzea@ﬂutfonarnlds (43 2).dnBoeexiolgr?-boronic

f d 0. 86 d h 1
scidif I L Lo R B0 R EER My il o SBRRELRERud By e
soluﬁ&%z(egm@d with Qitddke@land daddpgo), el pj Ktadd@l. iEhheRbed is heated

to 80C for 2.5 hours. The reaction mxture i s poured
to 8G°Ktfer B dourst Ghe rpactign auytuEsig PoHEed qltgﬁy& BtfOé\c is added and the

laye%?@@%ﬁ%taﬁﬁje Tﬂf‘edé‘:tbg%g %e@fseéoﬂc nt a%H: eﬁ%ﬁcﬁ{qu add&Rb 3ﬁ§§/‘f &

to affor recl 'S renove
precipifateewlaith dnrembhed bt GRerafion. t Tad EtOASc filssed phdsed tgbugh a plug of

slichy ¢V SppTeied it hsang SR IEGH v A0 g A5 e BB 4R S5O
Con%l_elﬁlé)gl'pﬁﬁhbﬁfbnﬁﬁ%ﬁl@(@}x%ﬁﬁg'g%?engft@QLH%HI QJ_O afford

Cyc @cﬁ;@hﬁ:ﬁamb itH fetmphyph ey pindelephrempbi vlicndal rertdbutdrebexr (1.1Tg).
9 LCMS: RT = 3.54
LN i oS Diatuisaoni el S ) 4.

2- (3- Cycl ohexyl sul f anpyl - 4- et hyl - phenyl ) -i ndol e-|-carb

oxylic acid tent-butyl ester (1.18 g) is treated with
Stepro 2r1(3&ycinhAXYlwlfa@@yMrﬁlih}ésohanylbﬂqu- b@p@paylm asid rerpbutyl ester

Vv ressure. ue
(11 b0 R ot AR SR ot PERAIE A premoved
unddrhreducay pressuaé. eTheRsIdat @Cbart_fﬂitﬁle@ be@vdet BtOye and $0%aﬁ1he<ms
wi th additional 10% 20 aqueous NaHCO3, wat er,

NaHGQ:aad thlayess gmiceaniege rl b oramicdayqrigseshed vifl ftdgi#tecalal 10%
aque%Yl? 3 wat%f]taﬁd%hh C%@%aﬁ%ﬁé ﬁr?sddrf%:'a (M(,ga 4% fﬁfelrédc 8vaporated

urrh usi’ng an ani’on purifi
ontossylsdaelll’[d (phtiDACoHne go @I’Bﬂilc@f@ﬁ C(ﬂ’mln)l ulsmganhflSCd) Cornpamon purification
H i I X

| | h
syst g RS B P o BET 6 650
ben¥BesuftBRarh M I(b 65 g? &Ef‘s @ 3 07 rmnutes MS: 383 (M+H).

N Cycl ohexyl - hyl - Hi'ndol - 2-yl ) -benzenesul f onam
ide (0.64 g) |s suspended in 30 nL of diethyl ether.

Sten sy trslaie s B T R e et hih 58 0 F &l suspended in
30 MYebhd@Bok1 étﬁeﬂﬂOxaﬂyﬂ cﬁﬁ)@'ﬁ@ (0.80¢) BAldHEd SdplvEseSit tdone@nipRFature and

10 m nutes, the solvent 1s renoved under reduced

the ipxéws m@rreqiff@r @h@uj@ Mathencl4? nlg ipagddetlj g selytion is stirred for 10

minutes, and the solvent is removed under reduced pressure. The crude material is purified on

‘-Q:J—‘

an 80 g silica gel column using an ISCO Companion purification system (EtOAc/heptane
gradient) to afford [2-(3-cyclohexylsulfamoyl-4-ethyl-phenyl)-1H-indol-3-ylJoxo-acetic acid
methyl ester (0.66 g). LCMS: Rt = 2.75 minutes, MS: 469 (M+H).

Step 6. [2-(3-Cyclohexylsulfamoyl-4-ethyl-phenyl)-1H-indol-3-yl]Joxo-acetic acid methyl
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an 80 g silica gel columm using an | SCO Conpani on

purification system (Et QAc/ heptane 30 gradient) to
W@ LF08/004186 PCT/US2007/073945

[ 2- (3-cycl ohexyl sul f amoyl - 4- etherphenyl) 1H i ndol - 3-yl

| oxo-acetic acid nethyl ester (O. 66 g). LCMs: RT =

2.75 mnutes, Ms: 469 (MtH). Step 6.

] Qp@@gy I 4 Lk | -3

oSt} Y R R e %‘%%'f‘é}}%‘%ﬁ%g%@ g NbBRRo e a
roonPCHtfdBROG 4h0 'i’l&gs@ﬂ'uno&nss etirr¢dioB 38 hpuriss Taie s&otlmednxtnre]lﬁ)

mL of ,TFA. Triethyl sil e (0. dr.opw se
condinied indtr s P PE RS e drEh ebife LB SaRBtigfa NaticO,
and 48 1R Sre sdRatb@athd Eﬂ)ﬂé Kb el ig eba?po?aﬁ&?&ﬁb rsﬂfc ell'ﬁi‘ﬂgﬁlrlﬁed on a

reduced pressure. To the residue is added c an

40 gsdliaareat ealuNa MEOB anéﬁ@&@mnp@m@rék@n@emm ddOATHwptane
gradbeﬁlgat‘o agf% X C

metlplebthi @ad3i g)nLem evfh( EDQﬁﬁﬁﬁt@@MSl msgr(wfemﬂﬁl NMRE(BO(DMHZ
(£2 (3-cvcl ohexyl sul f amovl - 4- et her phenyl ) - 1H-i ndol - ggl
CDQla)ax &1 NMR 63 Mt ﬁPIClsésSt le@S 4@9531, gh), IL.OMS: ] RT-5H2 388, 1.50-1.79

(m, ﬁi\l}r};’g‘ %5 \E3. % 5o (it 3@,”;{»%84 (%3%159 @1=79m,

1H)77 bo- szs (&H)zH)lwﬁlocleZQ% Kfmz ﬁlﬂ 753 (M%q 1 Hz =1H7) P69d, J=7.7 Hz,

rg 2 (m 1H, né 4.55
H). (¥ 3(ﬂd—J?799m28Hz,1m>|, 8933 (d,7J=1é9ﬂ@8H() 322@ 41 (d,
J=8.1Hz, | H, 7.51 (d, J =8.1 Hz, | 769(d,

J=7.7H 1H, 7.83(dd, J = 7.9, 18Hz 1 H),
Step87 8- (GCCyciﬂohﬁxjﬂsfﬂfdrhoylkl drﬂ%nyl @eﬂ%l)(lﬁ E]]iol-l)-)yl]i‘ztlienc zmld rnethyl ester
C exyls no et en 1. NAo
034§ Bl ‘é@é%%/]é’e &@rylﬂf?tlrf&/? piton T% ¢” Emamoal%r%@ GtV i

addd& 4T tQ% sadutiondis WeLkd (BHo '('2(%7 gﬁﬂtﬁé%f%#{] i@k6a ted under reduced

equl v I's 15 added and ution Is
pressurer Ri@A¢ andTH®osql H@hareladd@i/a}nldhata@fdrsmmpammﬂudﬁxd EtOAc layer is

was R ool e P b oy M R oni B R S AMeS 00,
ﬁltel%@idlh& |eO£}ﬁJratg@%@t%e rédidue IVRLRSstalidnd fRInh DEM/TBfafE AT Rd [2-(3-

| ayer is drled (MyS04) , flltered and evaporated and
cyclohaxyisg njg -4-sthykplhanyt)al oft 3fyl hagencwridep asabd  P3 mg). LCMS:

Ry =25y§m;ﬁ% NS 440 0 H YR SA20 b2 BMSQRY 33071 24 fmu 1D 131
(t,JEQ.SiH&%IaﬁI&SSDGZ?n(SIQﬁSWQ m, mb/a 082@1 HHHZQH) 3.75 (s, 2H),
1J

m nutes, M. 441 H% S DVEO- 6
7.071t,d=17 B Mz iG] (ta] 377 Hz., 1, 2930 IS H3H)H> 1525{%2612 7.76 (d,

J= 7<§'Hz2[%1) 7387(’(§7im7 91@: 1@ gﬁglgﬁ 1;61_&1 Z@élgﬁ 1%’?,? (_,3]_}—Y)7 ICso= 0.5

oM Hz, ,742(d J = | ,759(m2H) 7.76
(d. J—79Hz | H), 787(d J=7.9H, | H, 8 18
(s, | H, 11.46 (s, | H), 12.37 (s, | H. 1C50 = 0.5

Exalﬂ 2. Exanpl e 14: _

—( 4- Chl or o- 3- cycl ohexyl sul f anoyl - phenyl ) - 1Hi ndol -

2-[2% 4xﬂhlemrbmabmhesvlaulfdnovl phenyl)-1H-indol-3-yl]-propionic acid
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HC HO N S.. OON H 30 W 2008/014186 -58-
PCT/ US2007/ 073945 Step 1. To a solution of
wa2qos@et418but oxycar bonyl ) -i ndols 2- yl bor oni ¢ aci BCT/BSE07/073945
g), 5-bronp-2- chloro-N cycl'oghexyl benzenesul f onam de
(5 g) and CsF (4.3 g) in dioxane-H20 (143 ni, 10:1)
i s added PdC12(dppf)2 (1.16 g) at roomtenperature
n -
Stepgl fjﬁ aé %Bl#\ﬁ&gm ﬁgﬁ?%ﬁ&%ﬁéerbr {R: tﬁ}ng? ﬁﬁ@?ﬁélg aI&Q% @%‘j 5-bromo-2
chloosNeartahakdebennenead tomamidee( 552) aed Cdbi ¢4 .8 ®) di dnsmnceldz(b (143 mL,
r .t hort silica columm
10:1775 9 BIC bbb Biele I £ dadtn FO BB B s oaction i
heatéd @&40°61 dnl GBrr8E Ford8IHOTR. qflfe@@é%ftl@ﬂ haRiYe Blobhdcnatél thvR¥. The
to 30% Et QAc in heptane to afford
residue (i digsnlordon 3tQpelaoh éixpt SudiichrrppbripHsagblumm dBiedilirate is

con{e%_@& | \i/agcug %I (gp%ﬁf;ﬁﬂ té’shasi@éﬂ?%tf%l CO?W ronf&;g‘%%péa%utmg with 5%
to 3(2% i(EZOlAﬁ?ﬁ ﬁ&ﬂtgnea@la@fofdlﬁl(mchlot@saﬁ}dlaﬁeis@suafaﬁ@lvubh@mqﬁdole 1-
-(4-chl oro- 3-
carbpyicaaeid dertshutylontsy ps wféiﬁiy(ﬁ)l DndSIMS 1Rz P InuEss iS¢ S 11
(M+ﬁfﬁzt butyl ester (6.2 ng) in dichloronethane (20 ni).
reaction mxture is stirred at roomtenperature
overnight. The mxture is concentrated in vacuo. The

residue is. dissolved in EtOAc apd washe th_ IN 15
SteppapsEbIoagHis a&f@@ 05 ef cd g @@Bﬂélpapi (ng:MOéer Sover
cyclmgfsuﬁ@ﬂo@%ﬁﬂt) Lded 1%9%%1% 9013 Tert-butyl ester (6.2 mg) in

chl or o- N-cycl ohexyl -5- (1Hi ndol - 2-yl) - benzenesulf nam

dichtheorasthanes@0ingL ), 5[ rgaqtloﬁtrmpmﬁe 1s®t<laieglf ht wonoemgerafute 6@ernight. The
I ut i.on of

rn1x1§re)c1ﬁ ICB?Q?H&I\%%&g é’fagf(fjlegy&%% r651 ue 1s dissolved in EtOAc and washed with 1N
NaHCO ImMergaiy ﬂa}erﬁ@ @%ﬁﬂﬁ@di lqfie Q{Ffér%%S(% Sd@hcédirated to afford 2-

di chl or onet hane room 20 tenperature. After
chlorg-Nrevictohetrs- élHrmdoldBmLD bememﬁsulfﬁmarmdei aga sl ($t3 ) ed

for 15 minutes. The nixture is concentrated. The

residue is purified by flash silica gel colum
StepGhrOx@ayIadia iy 1.59 nvt )y i glowily hddkotd @ s8R UIEHAChiofo-N-cyclohexyl-5-

he tane to afford [ 2-(4-chloro-3-cycl ohexyl sul fanoyl -

(1H Fyl- Weﬁ%ﬁalfoealylﬁp (H% @ dedicBlozemethara HyP mdgragFoors
ternl?erﬁﬁlle. Ch e sérrgl)g for 3 hr, MeOH (10 mL) is added and stirred for 15 minutes. The

mixture is concentrated. The residue is purified by flash silica gel column chromatography

eluting with 5% to 50% EtOAc in heptane to afford [2-(4-chloro-3-cyclohexylsulfamoyl-

phenyl)-1H-indol-3-yl]-oxo-acetic acid methyl ester as a solid (2.5 g).

Step 4. Triethylsilane (1.7 mL) is slowly added to a solution of [2-(4-chloro-3-
cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-oxo-acetic acid methyl ester (2.5 g) in
trifluoacetic acid (25 mL) at room temperature. After stirring for overnight, the volatile is
removed in vacuo. The residue is dissolved in EtOAc and washed with IN NaHCOs. The
organic layer is separated, dried over MgSO, and concentrated. The residue is purified by
flash silica gel column chromatography eluting with 10% to 50% EtOAc in heptane to afford
[2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic acid methyl ester as a solid
(1.84 g). LCMS: Rt = 4.14 minutes, MS: 461 (M+H).
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25 Step 4. Triethylsilane (1.7 nmL) is slowy added to
a solution of [2-(4-chloro-3-
w@y®BoOhagy | sul f anoyl - phenyl )-5’Id-|-i ndol - 3-yl ] - OXBCHUB200T073945
acid nmethyl ester (2.5 g) in trifluoacetic acid (25
m.) at roomtenperature. After stirring for overnight,
the volatile is renoved in vacuo. The residue is
' LINH; h j 4l
ST S O el P L O o3
cyclolngbnifambdepheiple- IiHemiddlid-yi]sacpue adid exbtligy e@0r 174 sg) triethylamine

(05%%{%) %?&%h}tﬁé%@%gﬁ%}%@% (gg ?Iggl’}yin %éﬂt/ll(?’g rn\?f)t tfhg:' Qeoé)c%ign is stirred at
roonh &niptridcdbo2 dayxy aiheheacyibs wik@PoX hwaRhenylth mFH'crgiglmﬁy and IN

| I -acetic acid nmethyl ester as a solid @&'84 g) .
NHGU@\VEO ). =The. arganis Fyeieis seivBated gitied e MeH0: 200g70¢at186! to

41l PRI LA B B8Ryl o Rl RSt Miheny-3-
metHokyEAbe@EDyBindole-1-carboxylic acid tert-butyl ester (1.03 g).
cycl ohexyl sul f amoyl - phenyl ) - 1H-1 ndol - 3-yl ] -acetic acid
nmet hyl ester (775 ng) triethylamine (0.52 nL) and

o B PRSP0 88 TN o o

Ion 1s sti ature
phenkhie3 -hestaixycarbon plingthg-irglolvab-b@athoxwitchaci NeHALE G stek {8 andg) in DMF

(13 ) B gGNa S0 ATk i EHER AL TSt e ghuIttg G gre s Sirfed at 0°C for
15 nfinditds & Mepf()?’gi Mth) & dddPd at 0°C. The reaction mixture is allowed to warm up

I oxycar bonyl) - cycl ohexyl sul f anmoyl - phenyl | - 3-
to rowet feovpycarbend stirrad for Adiol €he reaatidioix yhermchad byl adding saturated NH4Cl

tent-put,,| este .03 t 6.. To a sol.ution. of .
(10 527y TR ingiiee3S el B b AR PR b nfhS it v@iprashed with
watéi“(fm/h]L]}@ times, separated, dried over MgSO4 and concentrated. The residue is purified
henyl ] - 3- net hoxycar bonyl net hyl -i ndol e-1 - car boxyl i c

p Y ! } :
by flagh ailicenl cblsny1 cheemeipeipty chitipe MHADOES to( 453 AR én heptane to
affo - lel)-g- N G Wty R rbt}lol -cat 019%' | Tngm l ! S,

methi¥x)ycirbordd@at | pindOIC- 1 -ddiBox iR GidaBrtBukll Wster dsSa whitO©wd (400 mg).
warmup to roomtenperature and stirred for 3 hr. The
LCME ke T 83 mwuipseMehe® BY Hddi ng saturated NHACL (10
m.). The mxture is extracted with EtOAc (20 nL). The
organic layer is washed with 15 water (10 nL) 3 tines,
Stepsk flaiflabadttic deid€d ndvas addy804 aaokdtion nf 244-chloed 3-(Nhtert-
esidue i.s pyrified by flas ilica gel colum .
bty B PSS oet B HEOM IR0 B BREY | hy!)-indole-1-
carbRERIARE ;ept-blﬁ‘{llf£{eg (165 mg) in dichloromethane (4 mL). The reaction mixture is
2-T4-chloro-3-(N-tent-butyl oxycarbonyl § cycl ohexyl sul f
stirrgchatyrborpempdrhtuBs fot 4 hours. The mixture is concentrated in vacuo. The residue is

: t ho rbonyl - et hyl ) - | -| - carboxylic acid .
aissPed PR PG RN b IN T EBl: BR% 88N L betcppcried over
MgSO.Zend cBhétnted. MR rebidae (s\uFlied 89 fRbieRida g icbfunP@f8hb©graphy

acid (2 nm) is added to a solution of
clutipg [Withcl)o Fo3 B ErP A in heptane to afford 2-[2-(4-chloro-3-cyclohexylsulfamoyl-

phexf’yﬁj}i VXGNP ko 64ig ;Afe_i’é@’%h%gg APYhiPQFM bR it LGRS, Re =32

minte)MSwl(veser (165 ng) in dichl oronethane (4 niL).
The reaction m xture is

Step 8. To a solution of 2-[2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-
propionic acid methyl ester (94 mg) in MeOH/H,0O (1:1, 2 mL) is added lithium hydroxide
monohydrate (17 mg). The reaction mixture is stirred at 80°C for 2 hr. EtOAc (10 mL) is
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stirred at roomtenperature for 4 hours. The m xture
is concentrated in vacuo. The residue is 25 dissol ved
WO 00BN A86 and washed with | N NaHCO3. The or ganPCI/Usa0er1/073945
is separated, dried over MJS04 and concentrated. The
residue is purified by flash silica gel colum
chromat ography eluting wwth 10%to 50% Et QAc in
addég?a?gfﬂghfﬁ(%ﬁfcg{lg?&%g%efcvr% g)\(ly Cslu fI%Iﬁ)byjlwh-e organic layer is separated, dried
overpfieb®} ndi¢dnicordoited3tolfforp2-hRi(buhlor@dicgclobéwiulfesiogl-plasyl)-1H-

SN (RN ST T R e
) cf f-ArmY ipdal
NM%_(%(?O £ Phes0y §19%¢. n@%ﬂy@y h fsanpy] gﬁfgﬁgkﬁ %ﬁég@ﬁ%% (m,

]- propionic acid ester (
1H)(71021¢t, P=M2)He, sl Hddéd (1, | =H6. uRizhifd), 3>38dd, J v8ridix,diht €67 (m, 2H),

(17. my),.. . T r [ ixture,is stirred at 80C for 2
7-84t{g’z ] ggé&éz?@a §S§%§’g%%ﬁ8§%fﬁﬁ86 - 60-

PCT/ US2007/ 073945 added and the solution is washed

with IN HC1(5 nL). The organic |ayer is separated,

Examipiedd: over MySO4 and concentrated to afford

RT = 2.88 nminutes, MB: 461 (MrH): 1H NWVR (300 MHz,
DVSO 6 1.15-1,37 (m 5H), 1.51-1.71 (m 8H), 3.13 (m
1k), 4,06 (m B 1 H, 7.02 (t, J =7.2H, 1H, 7.14

(t éH)’ 7.38(d, J =8.1H, 1H, 7.67

o ®d, J = 8.1 Hz, 1H), 8.37 (s, 1H). 1C50

=% 3 nME e 15:

2( 4- Chl ?f D3- chl or o- phenyl net hanesul f onyl ) - phenyl
| Hi ndol* -acetic acid 100 d 0OOSOH ' 11

N H d Step 1. Sodiumsulfite (1.7 g) and sodi um
phgsphat e di basic (0.98 g) are dissolved in 20 nL of

st B BT b ekt gpucain o
of wattd el meatkd tb60f @ antili anis i sdluie. | 5Bhrerd-2htd@o-®fzencsulfonyl
chlo?i\éee E2n§|g)glrs] tadde-lc-iha(leldrtl(leea rcetal:t?orrll mixture is heated to 60°C overnight. The reaction
mixture is cooled and 1-bromomethyl-3-chlorobenzene (1.4 g) is added dropwise as a solution
in 20 mL of acetone. The mixture is heated to 60°C for 2 hours and cooled to room
temperature. The reaction mixture is partitioned between EtOAc and water and the layers are
separated. The aqueous layer is washed with additional EtOAc¢. The combined organic layers
are washed with water and brine. The organic layer is dried (MgSQ,), filtered and evaporated.
The crude material is recrystallized from EtOAc/heptane to afford 4-bromo-1-chloro-2-(3-
chloro-phenylmethanesulfonyl)-benzene (1.47 g). LCMS: Rr = 2.8 minutes, MS: 379
(M+Na), '"H NMR (300 MHz, CDCl3) & 4.37 (s, 2H), 6.70 (brs, 1H), 7.15-7.35 (m, 6H), 7.73

(d,J=2 Hz, 1H).

Step 2. To a solution of 4-bromo-1-chloro-2-(3-chloro-phenylmethanesulfonyl)-benzene (1 g),
1-(tert-butoxycarbonyl)-indol-2-ylboronic acid (1 g), and cesium fluoride (0.6 g) in 22 mL of
10:1 dioxane:water is added PdCly(dppf), (0.216 g) at room temperature under nitrogen. The
reaction is heated to 80°C overnight. After cooling, the reaction mixture is poured into water

and extracted with EtOAc. The organic layer is concentrated and heptane is added to afford a
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m xture is cooled and 1-brononethyl -3-chl orobenzene
(1.4 g) is added dropwise as a solution 15 in 20 nL of
w@e@BoOnMI86 The m xture is heatéaHd_ to 60C for 2 hpCE¥/ESHAT073945
cooled to room tenperature he reaction mxture is
partitioned between Et OAc and water and the |ayers are
separated. The aqueous | ayer is washed with additional
prec t%gth%ﬁgﬁ ?@EE e gp%ggs ﬁlgsgh%%@[elgh ?gf%rqefggﬁ?%a\s%%ﬁevaporated
ontofsilidaegee dT lamdruéa/mpwrlat isgurifidh by frshdelicreged ch@aimakagraphy

(Etd’ﬁecg]irl%pﬁ%ag Icﬁfogﬁi E[{ﬂ[nhg) qr%c/ 3- C% (grgn enﬁm%[hfagfr:s%lfonvl)-Dhenvl]-indole-1-

carb6mli§r&1cg}2ﬁfwnd&?§ztss{é@(@§4igf k- e Z%ﬁ &I\lui{f/gﬂe(%g;gbos '\%_-IE@N@/HNa)

CDC13) 6 4.37 (s, 2H), 670(brs 1H), 7.15-7.35 (m

| ut f
stengl prihis ecehf uid B P B o AR R 20 oy ) - be
pherfyZr@8@afcbulddnyl)-gen E3)11] -indole-1-carboxylic acid tert-butyl ester (0.79 g) and the

1-(tert-butoxycarbonyl)-indol-2-ylboronic acid (1 g),
resulling seliion ki MI%§6 P nglu@sgl} rqQopn EneratgE. Themyxture is concentrated

in vn{'y OxANE AL Sl cf o@ggﬁgEW&}aﬂﬂ@Qg&g w(n?l l%lﬁNgithﬁgt rTglg rEglrogamc

nperature un reaction is
layeﬁﬁ(arxed EMESany, ﬁltéfetiﬁdfvapomlddl’tg],to tihea geﬂazﬁtdl mmfmbbtylﬂaeh bibica gel
t

enreB O NS -
pherfif H[an&)lé/\@ gﬁ/ L(@Wﬁ@{ éi iR 1}3@0@174

precipita is filtered. Thé filtrate is passed
through a plug of silica and then evaporated onto

ilica . .The rfedb fl
sterdt | 163 sJStensip S et ds bRy S Rl R alhses ony F Ryl 1H-
indofe %)[4‘8‘ g)hh 05 nI3of €30 is added oxalyl chlor1de ﬁO .22 g) dropwise at room
| oro- fphenyl nmet hanesul fong@Tl phenyl I -indole- 1-

temp;‘az;tb@xyﬁ Tdwiues, péditionnl pyaly eriqeg 082 gy)is advsimdrie mixture is
stlrreﬂ é\fzelmr?gfr;total\?%t%larw €S2 Imés 6%%{%@3(11‘(?1)3\"115@ A 01121 Otﬁ? gnxture is stirred for 10

minded. 4TI Ye@tRmInikBre Bl fu€ed into water and extracted with EtOAc. The organic
phenyl nmet hanesul f onélc) phenyl ] -i ndol e-] -car boxylic
layepisivwpshed with ggyqous SeBICQ:angd oTigy. Hheiongaric layss i c%rleﬁéNazSOO
ﬁltet%ﬁl éﬁd &gﬂé)tﬁteﬂ"o)ﬁﬁ)dslfl n%e%STH@: BHHE thaflrial %‘Hﬁrff%%ir Eﬁjglﬁca gel
re 1s concentrated 1 n vacuo ere 'S
chrodlaﬁmdtpl@c(Et(mAEh@%nea il a fieslh{@el 4vahil ¢roBOA- NAGIGES . Th e
| 3 d

LCMS' Rga: Qgﬁj mnﬁjggsowpg ogj'za@q f_t OAC/ hept ane) to afford
2-[4-chloro-3-(3-chloro-phenyl net hanesul f onyl ) -
bhenyl | - 1Hi ndol e (0. 49 g) LCVMS: RT = 3 minutes, MS:

stery [ i e 3 €3 el in e ARERTRIG e RAwBln of Ggt-shipteigh phiore
phenykh'eth&&shﬂ&%llﬁpﬁéﬂgﬂslI—g-lndo[l3 2h) Bko-Qbetita?Ql mstharded (0.5 g) in 10 mL

oxal yl chl oride dropwi se at room
of trifiepracetiasced. Aft@refmmn& SshousdiliF reagtian masareyis CQIme@frratd@under

N I e N T
layemisxhis@ated offol sili@dief and fuldified by flash silica gel chrornatography
(EtOAc/heptane) to afford {2-[4-chloro-3-(3-chloro-phenylmethanesulfonyl)-phenyl]-1H-
indol-3-yl}-acetic acid methyl ester (0.34 g). LCMS: Rr=2.86 minutes, MS: 488 (M+Na).

Step 6. To a solution of {2-[4-Chloro-3-(3-chloro-phenylmethanesulfonyl)-phenyl]-1H-indol-
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m nutes. The reaction mxture is poured into water and

extracted with Et OAc. The organic |ayer is washed
warakoageeous NaHCC3 and bring, The organi c | ap&r/UB207/073945

dried (Na2SO4), 20 filtered, “and evaporated onto

silica gel. The crude material is purified by flash

silica gel chromatography (EtOAc/ heptane) to afford

I

R R AR S0 Bl 120, THEMSO O addehium
hydriomda(ﬁ) ﬂ77rg) Ak selatien is(Dir#d ag$0 C dvEeBghtRThe s@lvEd® is removed under

25 | sil an .
redu(:%f{] @rgssglﬁe zill\@ ]apd/o g@}eapglgl\)ﬁl ésead[dggi gﬂélg Fm(;ugn (51% aqueous ?ayer is
extré{c'?e({ &R 1AL 3TROEGNBIned organic layers are dried (MgSO4) filtered, and

| met hanesul fonyl ) - phenyl] - 1H7i ndol - 3-yl } -oxo0- acet

evapocatdtocaffmd IﬁgdLQh]lomS{( B-chlagy-phenylmethhnesnkfonyl)-phenyl]-1H-indol-3-

st-AShELIBTORPLLT AT R ALLE! pRAEY BRSP7) TR R o

MHETSSSD) 6 3.5 &he mﬁucbﬂye(slzqq)paroel(t ijened thet Mg e 1RGOA¢)aNd4-7 44
sat . The organic ~|ayer is evaporated onto

(m, éﬂ),ﬁcﬁ @eJ ARHpUADE 7.88-85 (. 25H, 88T (¢d 7o Hz, 1H), 11.58 (s, 1H),

r r (Et OAc/ heptane) to afford
12. 432 Clgﬁ ﬁ%& gﬁé g}é-chl or o- phenyl net hanesul f onyl ) - phenyl
]- 1H- i ndol -3-fl-acetic acid nethyl ester (0.34 Q).
LCVMS: RT = 2.86 mnutes, MS: 488 (MtNa). Step 6. To a

Exampleti on of
! iwﬁﬁgﬁny&ﬁc acid

3-yl}- acetlc acid rrethyl ester (0.3 g) in 14 nL of
3:3:1 THF: MeOH: H20 is added lithium hydroxide (0.077

g). Th sol ution is@dtirred at 80C overnight. The
sol veq anoved—t\ader reduced pressure and 10%
aqueons s added @9 the residue. The aqueous | ayer

Nacte v Og W|th Et OAc. The conbi ned organi c
' ), filtered, and 5 evaporated

- chl or o- 3- ( 3- chl"or o- phenyl et hanesul f onyl ) - phenyl
indol -3- yll-acetic acid (210 ng). LCVS: RT =
2.43 minutes, MS: 474.1 (MtNa). iH NMR (300 Mz,
DI\/ISO) 6 3.61(s, 2I—I) 4.97 (s, 2H), 7.08 (t, J =7.2
1H), 7.21 1m 2H), 7.34-7.44 (m 4% 7.57 (d, J .
Step:l 7T(95-|1420mq|2|)ch oro-gpheigylagmi ﬂﬂyd@q)ﬂ,or]g_e gaylt( 31 g ia 2Qszpf DCM is

adde‘é;]%c N @8?2) egﬁc‘d thd I_Q)lutlori]'% c%glegi% O(Jd_.b 3-Clh%§8ph:en§7ﬂr§etﬂMe§'19fonyl
chlofide {047 h) i9rodatiaPoaidnehoa phlatiyh es haneC Mo rMfHeanixngg igallowed
hen¥ ]-1Hindol-3-yl}-acetic acid _O Cl

to warm to foom temperature and is stirred overnight. The solvent is removed under reduced
pressure and the residue is redissolved in EtOAc. The EtOAc is extracted with 10% aqueous
HCI, saturated Na,CO3, and brine. The organic layer is dried (MgSQO.), filtered, evaporated
onto silica gel and purified by flash silica gel chromatography (EtOAc/heptane) to afford N-
(5-bromo-2-chloro-phenyl)-C-(3-chloro-phenyl)-methanesulfonamide (1.56 g). LCMS: Ry =

2.77 minutes, MS: 394 (M+Na).

Step 2. To a solution of N-(5-bromo-2-chloro-phenyl)-C-(3-chloro-phenyl)-
methanesulfonamide.(0.6 g), 1-(fert-butoxycarbonyl)-indol-2-ylboronic acid (0.6 g), and
cesium fluoride (0.35 g) in 10:1 dioxane:water (11 mL) is added PdClx(dppf), (0.125 g) under
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SN/ HN H C 15 Step 1. To
5- br ono- 2- chl or o- phenyl am ne hydrochl oride salt (0.81
w@o08/01486 ni. of DCM i s added63Et 3N (0.85 g) aneCT/ki82007/073945
solution is cooled to OC
3- Chl or ophenyl met hanesul fonyl chloride (0.75 g) is
added in portions as a solution in 5 nL of DCM The
nitr%efft Y g hiRfd |s d t(% OB 1hBufsO Oﬁftéﬁdmgfl%}tgé Fealiitsh hkture is
tirre overnlg e solvent 1s renopve nder
pournce tio echt2 @ng Emimtﬂ'dewmlm dt@he Thsogaeicilsyer ediopsoitragal and heptane is

oA AR bIPREDEES D it b e Ther sl § QA0 G g ¢ BIE of silca and
evapéut@cdm{th@ﬁéé)gel fqrﬂetc@ﬁ@dnat@mn%@ﬁﬁéa by sflidal g@ﬁctgsﬂnatography

nd purified by flash silica gel chromatograph
(EtQ@ﬂ@@@aﬂqu egffmgi 2¢[4- c;hfdr@-rSd 3pehloro- phenvlrnethanesul onvlarmno) phenyl]-

5347 ELRE e PRE A IELIAGES

(Nﬁé&ﬁhb) 25 Step 2. To a sol ution of
N- ( 5- br ono- 2- chl or o- phenyl ) - G- ( 3- chl or o- phenyl ) -
nethanesulfonanide (0.6 9),

senls Rl BUEEE YD RO el ey g gens (0

phe@lmmm&smmamm) -phonyi jsindeldeldc dPoé3 2i¢ dpiaftd@-bayl 226r (@)70 g) and
W]) 2008/ 014186 -63- PCT/ US2007/ 073945 . ni trogen.

the r tug,g sqlyfrqn 1s sting %téaoméerg%a‘quber o ﬁ]@yﬁ Jdhe mlf;‘@llre 1s concentrated in

vacd‘boq’hé Ridub Ii’sedlﬁs%@x%td' 1ﬁ’ @t(ﬁ}xé taH& Gabied V@iﬁf‘[(@ﬂ Na@-f@bgwaﬁﬁ:rorgamc layer

extracted wt he or gani C ayer 1S
is drc&dr(b@StO@te& dpaaidd be‘@tmlma ges andgidefled by 8hshosilicagge! chromatography

(Etcﬁfﬁwgw g ffpéﬁ' N

metlﬂlﬁlesulf'éh@rnﬁfel{dgﬁggt ECiME: R§ rztgrsi r&mﬁl@bsbmsf Im h(mNh):a
gel chromat ogr ap 5 (Et OAc/ heptane) to afford

2-[4-chl oro-3-(3- chloro phenyl met hanesul f onyl ami no) - ph

stengh” o a0 o8 SR HNGeEu M tto- €30 es el
metﬁﬁﬁlbidlﬂ'd)ﬁﬁlﬁ&%e((] 21 @cinBA MO oFIDCMSs adghidddbxhy1 chloride (0.23 g) dropwise
2-[4-chloro-3-(3-chloro 10
at rosﬁletﬁylpﬁ@f%n&tm $IBHPE Hfi 2ours meeanpl 2nab) s-addeddnepwyciand the
mlxt‘ﬁreﬁ sgrr&? fdr lB%ﬁﬂlte?SIFﬁé rtegan mggtm%n?theﬁ Qf é;o?%y(#)ﬂtg Qilica gel and
tronis Irred at roomtenperature
purlﬂ'dfdeby'rﬂxsthwllecal g?,l clm)nmtﬂgreqﬂlg(ﬂEtOAc/hqﬂm) toTzkféord g8+[dwhldre-3-(3-
d .

abg 2 ot ace
(0. 4@% 'E@N&e'RT i“Q%QHﬁlhtfek %SWI?'(@HN@)' | ica gel
r onat ogr aphy

Step 5. Triethylsilane (0.19 g) is added dropwise to a solution of {2-[4-chloro-3-(3-chloro-
phenylmethanesulfonylamino)-phenyl]-1H-indol-3-yl}-oxo-acetic acid methyl ester (0.42 g)
in 10 mL of trifluoroacetic acid. The mixture is stirred for 6 hours. Additional triethylsilane
(0.1 g) is added and the solution is stirred overnight at room temperature. The mixture is then
concentrated under reduced pressure and the residue is partitioned between EtOAc and sat.
NaHCOs. The organic layer is evaporated onto silica gel and purified by flash silica gel
chromatography (EtOAc/heptane) to afford {2-[4-chloro-3-(3-chloro-phenylmethane-
sulfonylamino)-phenyl]-1H-indol-3-yl }-acetic acid methyl ester (0.3 g). LCMS: Rr=2.86
minutes, MS: 503 (M+Na).
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(Et OAc/ heptane) to afford

N-[ 2- Chl or 0-5- (1Hi ndol - 2-yl ) - phenyl | - G- (3-chl or o- phen
wXRgosabt1set hanesul f onanmi de (O 4'36 g). LCMB: RT BCRUSB07/073945

m nutes, MS: 431 (MrNa). Step 4. To a suspension of

N[ 2- chloro 5-(1H i ndol - 2-yl ) -phenyl ] -C (3-chl oro- phen

yl)- net hanesul fonam de (0.51 g) in 30 nL of DCMis

added oxalyl chloride (0.23 g) dropwi se at room

tenperature. After stirring for 2 hours, nethanol (2
Steprfl.) Ta & seludedoit2epiweiseroah(B-tiiero2theny ntatiramesdfogylantiee-phenyl]-1H-

indol et onet V0 S el T BEBy g is aded

11th1§rh| '[hg@roglﬁi'e © bg P BRBG saRbYn (FHHRA b e aRRinib®. i fldstional 2
- cnl or o- o- -

equltv:éltibms of bﬂnelnv ﬂln@phhinés added ﬁyd hedting)is peraimyed fdr l@hrﬁ diafiil-tBe reaction

is co%péeitgx?lnl% 3 gen &%r%lngoif? t el{léi uCe(%pI(S“](.S)SéIgGG %r%) IO"}" aqueous IICT is added
to therégdRy ITHelndiReiré B.ckBa@pd teicadadditOnepPThs eorhBinéd organic layers are
sol uti on of [ 4-chl oro-3-(3-chl oro-

driegh ﬂﬂa%@ﬁeﬁh%rﬁf{l»semawﬁw anionalicare ayd purified tydibash 3ilieprgebx o

- ' (0. 42 An L of
BB AT B2 AL S0 IR 0
Dheﬂv&uetﬁaneédkfd)ﬁvlmmb) -phid¢red Javii-sndod3eyl } {aBetle ayid {186 amg)eHCM&j Rr=

e solution is stirred overnéght at _room_tenpera

2. 53Tﬁ1élu¥?i5 XS 489 §Metiny HIINER0P Ha, DMSED o é&@&%d?H) 467 (s, 2H),
t
705 AR 10 PSSy RS PELYBPIL BT (o,

2H) OhI®(ds T H &aHgel Hand 3wy iH), ed 5y, 1H)ash44(d, i HR 1ged4 (s, 1H). 1C50 =
chr omat ogr aphy (Et OAc/ heptane) to afford
12ndb_14-chl or 0- 3- (3- chl or o- phenyl met hane-
sul f onyl am no) - phenyl ] -1Hindol-3- |l-acetic acid
nmet hyl este (0.3 g). LCMS: RT = 2.86 mnutes, Ms: 503
(M+Na) . WD 2008/ (MMABBIAGOLOPTT/AISPBOTING 3945 St ep 6.
To a solution of
{2-[4-chl oro-3-(3-chl oro- phenyl met hanesul f onyl ani no) - p
The hﬁmﬁt dhecth Gk b&m@ca@édram % fheTRYdhYibn @8 Res6& a4 human
3:1 THF: MeOH H20 is added [lithium
DP ff%ydtml dheay.0AGAMEY )ﬂssasr ltﬁeers}dbmd uﬁmg the uinan eell hpe BHTAT, which
exprﬁ§]§8.‘s gli%agogenogsglgg &eceRg)rh TE ro?&%gvsgsérﬁq?rntae ng?,crl% ﬂ]prewously
(Wright DH, FbRI-HeRBinkGNAW SCHH@H@K?I\@:I‘[&EH@N@ Thy Bithan prostanmd DP
renoved under reduced pressure and 10% aqueous
recepigy siémuletss pHein weredge In FRETHR sellsr & ~( Bhesitacak tlébKSB \lvﬁ%7e45
(200 it h Et OAc. The conbi ned organic |layers are dried
jS04), filtered, evaporated onto silica gel and
purified by flash silica gel chromatography
Q h 4-ch] oro-3-(3-chloro 10

Lia ahi o6 H dhdnlells 11§ ndol - 3-f1 - acet

iC aC|d (186 ng) LCNB RT 2.53 mnutes, MS: 489

(MtNa). i H NVR (300 Mz, DVMBO) 6 3.78 (s, 2H), 4.67
Matérsals 2H), 7. 07 (t J = 7.2 Hz, | H, 7.19 (t, J =7.3

Hz 7. 40- 7.51 (s, I H, 7.57 (m
oHP QID?.FPF@Y{I’&H leeml%ﬁl é”ﬁg%?(j) 7.83 (s, | H), 9.75
‘S’IBM)WSlgrh&C%f‘# §8s7,9)l H, 12. 44 (s, I H. IC0 =
cAMP SPA direct screening assay system (Amersham code RPA 559)
96-well cell plates (Wallac Cat# 1450-516)

Wallac 1450 Microplate Trilux scintillation counter (PerkinElmer)

Plate sealers
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12 nM 15 PHARVACOLOG CAL TESTI NG The inhi bitory
effects of the conpounds according to the invention
wae@sasgessed in a human DP functional assay.P@I/USNP7/073945
assay is enployed using the fiuman cell line LS 174T,
whi ch 20 expresses the endogenous DP receptor. The
protocol is simlar to that described previously
1V%%Eg&bghhb&prd-Hutchinson AW Chadee K, Metters KM
The human prostanoid DP receptor stinulates nucin
& e DuflidcodTs iPhodphaiédBuftetd SalimBr(@BRa(IARieokLen Cat#14040-133)
131(8):1537-45 (2000)). 25 Protocol for SPA cAMP
nsHagfilicd watetan LS 174 T Cells Materials PGD2 (Cayman
on (;%al Cat #12010) | BMX (Sigma Cat# 5879) 30 CcAW
SPA O6F ect screeni ng assay system (Amersham code RPA
05 agne@EstRir lang Sfitreragd €s (Wl 1 ac Cat # 1450- 516)
Wal |l ac 1450 M croplate Trilux scintillation counter
(Per ki nEl nmer) Pl ate seal ers WO 2008/ 014186 - 65-

PCTLUS2007/ 073945 Eppendorf tubes Dul becco's
nggﬁgégﬁg?ggéuffered Saline (PBS) (lInvitrogen
Cat #14040- 133) Distilled water Vortex 5 Magnetic
stirrer and stirrer bars Reagent Preparation: Al
All repgpéntheulddhsllawisd tapqualiratette reqs fanpnsraftine bedprg srspstitution.
tenperature before reconstitution. 10 1X assay buffer
Transfer the contents of the bottle to a 500 nL
1X gysydudifeed cyl i nder by repeated washing with distilled

ter. Adjust_the final volume to 500 .. ith ) .
Trang Fhq qogaénwaqféfw ol 1 %> @'%@i&f@éwd ngéffr YrTERgHs W ashipe with
distied Waldt 68 L M ehEREN vBfuntd 0¥ $hIS withaEEM8 wht@RHd %uik Thoroughly.

200 nL assay buffer respectively. Leave at room

Lysis reagent 1 & 2

Dissolve each of the lysis reagents 1 and 2 in 200 mL assay buffer respectively. Leave at room

temperature for 20 minutes to dissolve.

SPA anti-rabbit beads
Add 30 mL of lysis buffer 2 to the bottle. Gently shake the bottle for 5 minutes.

Antiserum
Add 15 mL of lysis buffer 2 to each vial, and gently mix until the contents are completely

dissolved.

Tracer ( IH—S-CAMP)

Add 14 mL lysis buffer 2 to each vial and gently mix until the contents are completely

dissolved.

Preparation of immunoreagent

1) Add equal volumes of tracer, antiserum and SPA anti-rabbit reagent to a bottle,

ensuring that a sufficient volume of this mixture is prepared for the desired number of

wells (150 uL/well).
2) Mix thoroughly.
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tenperature for 20 mnutes to dissolve. SPA

anti-rabbit beads Add 30 nL of |ysis buffer 2 to the
whoioshet1scGent | y shake the botéé e for 5 m nut esPCT/B82007/073945

Antiserum Add 15 nL of lysis buffer 2 to each vial,

and gently mx until the contents are conpletely

di ssol ved. 25 Tracer |L25-CAMP Add 14 nlL |lysis buffer

o Gy e B AGR Y UKL brpIRIRERKC DR B8 gy notre

1) uddld equal volunmes of tracer, antiserum and SPA

anti-rabbit reagent to a bottle, ensuring that a

sufficient volume of this mxture is prepared for the
Standggi red nunber of wells (150 L/well). 2) Mx

thoroughly. WD 2008/ 014186 -66- PCT/US2007/ 073945 3)

Mhi s A&&nh mdr bagdntfes bhud gemlyshiguingl penténte sisl opmptatglzdisgolved.

ef org each assay and no - used. . St.and 5 Add
B e P SE s R QY QRS RO g SR BT O Ly
Donpliedtel ¥ pdiypeoplyiead or paystykac tubaal 0.3 phdt, i00Npraeint & pisol, 1.6
CAMP at a concentration of 512 pnol/nL. 3) Label ?
pol ypreely? emenaly0.hampt et Ehé pmgbes, 0.2 pnol, 0.4

mol , 50, l, 4.6 [,.3.2 |, 6.4 pnmol and 12.8
ol P ERRE of il bR 1 jua &y Bflped- 3 PO A R
4yubesintolfe 5)2.8'(113!?1&(9 thittepipettcS 0L of HE& Rirdaid G 1%?&0%116 and mix
ghly.

stock standard (512 pnol/nL) and m x thorou
Tr anstheroughl®. Trahsfon?APuB fipno]2.8 phw! tube tdrthe®. A pmpobiube and mix

tube and m x _thoroughly,. Repeat this .doubl.in ..

di | ut wugh@c%ggq%@fﬁmﬁlﬂg 5&@%?%%1%%@? Igyaigfe tubes.
al i . ' i j huti -

B SO DEMDERNF LRSI 2Rl bl BR @k wi

| evel gvofisctdNBtamaiag] legels oH oA BIP2raR&ing fioml.2 xSanplaolcstaolard
Conpound dilution buffer

Compound dilution buffer

Add 50 puL of 1 mM IBMX into 100 mL PBS to make a final concentration of 100 uM and

sonicate at 30° C for 20 minutes.

PGD2 preparation

Dissolve 1 mg PGD2 (FW, 352.5) in 284 uL. DMSO to make 10 mM stock solution and store
at 20°C. Before each assay, it is freshly prepared. Add 3 uL of 10 mM stock solution to 20 mL
DMSO, mix it thoroughly, and transfer 10 mL to 40 mL PBS.

Compound Dilution

Compound dilution is carried out in Biomex 2000 (Beckman) using Method 1 cAMP DP 11

points.

5 uL of each compound from the 10 mM stock compound plates is transferred to the wells of

a 96-well plate respectively as below.



Add 50 L of 1 mMIBMX into 100 nL PBS to nake a fi nal

concentration of 100 Mand sonicate at 30 C for 20
worewaedss 20 PGD2 preparat i on6Pi ssolve 1 ng PQGB2I/UF20)7/073945

352.5) in 284 L DVMSO to nake 10 mM stock sol ution and

store at 20C. Before each assay, it is freshly

prepared. Add 3 L of 10 mM stock solution to 20 nL

\YS|®) itz Tt nor ougnt ang triapst € 1 Z
' 3 Lhorot \ g traf - 194
BS. 25 %onnourd Di ["utli on Conpgund dlb| utli o s carried

ion i
dut in Bionex 2000|(Beckman) usjing Method 1_CAVP DP 11

A
points{ 5 H of leach conpound friomthe 10 M $tock

B onpound pljates is|transferred jto the wells of 30 a

C |96-wer T prate respectiveryjas bel ow] WO 200870141186
-67- PCT/US2007/078945 1 2 3 45 6|7 819 1011 12 Al

DB2 CB8 D4 |[E5 F|6 G|7 Hreference Fill the
plate wth 45 | of |DMSO ex¢eptjcolum7 s filled wth

E 198 L DMBO. [Pipette| col um|1 thoroughly,| and|transfer

F |§2 T Ifo colu Tpar@attel—Pgrformm I 30 serial
ilution 5 framcolunn 1 o cglum|6 and from col um

G |7 to cojum 11 |by t{ransfer Lito 45 L [DVMSO|to nake
fol |l owing concentrations: WD 2008/014184 - 68-

H | pfyres2p07/(073945 |Final First |platé concentration
Cotumm 12 Coturmm 11003 M—Cotumr 1003 ™

Fill the plate with 45 uL. of DMSO except column 7 is filled with 28 uL. DMSO. Pipette
column 1 thoroughly, and transfer 12 uL into column 7 parallel. Perform 1:10 serial dilution
from column 1 to column 6 and from column 7 to column 11 by transfer 5 uL to 45 ul.

DMSO to make following concentrations:



Columm 9 3 M Colum 8 0.03 MM Colum 7 0.3 mM
Colum 6 0,01 M Columm 5 0.1 M Colum 4 1 M Col um
WG2080141860M Columm 2 0.1 mM lum 1 1 M Fi | PCHUSZ®T/073945

96- wel
buf f er

| plate with 2

Transfer 2.5

47.5 L of° conpound dil ution
L of 5 serially diluted conpounds

from above plate to the new plate (1:100 dilution) as

rst plate Second pl ate

Colum 12 Colum 1 0 Columm 6 Colum 2

followi ng: Final Fi
concentration
0.1 nMFifal umm 11 Co

um 3 0.3 nM Colum 5 Colum 4 1
53 nM Colum 4 Columm 6 0.01 M
03 M Columm 3 Colum 8 0.1 M

M WD 2008/ 014186 -69-
olum 2 Colum 10 1 M Col umtmm 7

n 1 Colum 12 10 M Cell Gowh 1.
rown in MEM (ATCC Cat# 30-2003),
D- 5 2020) and additional 2 mv
and 5% CO2. 2. Warm 0. 05% Trypsin
gen Cat# 25300-054) at 37C water

h mdiumfromcells. Cells in T
twice with 4 nL

. M Cgl um 10 Col um
Firstplagecencentrghiany o,
' 8 Cotumn 9 0.
COI“E%&r%TS] 007/ 073945 (
Colsd ¥mo b3 (3uM  Col um
LS174 [T are al
Colit®94d FHB8.3(AICC Cat # 3
L-glutlam ne,—at 37C
Coluzn9 Vel siMhe (Invitro
haot W o Doanreaswrio e o
Jat L. TUOV<CT gl U
C‘)h’i%‘sgfl 8@@ e washed
Column7 (0.3 mM
Column 6 [0.01 uM
Column 5 |0.1 uM
Column4 |1 uM
Column3 (0.0l mM
Column?2 (0.1 mM
Column1l |1 mM

Fill a new 96-well plate with 247.5 uL of compound dilution buffer. Transfer 2.5 uL of

serially diluted compounds from above plate to the new plate (1:100 dilution) as following:

Final
First plate |Second plate |concentration
Column 12 |Column 1 0
Column 6 |Column2 0.1 nM
Column 11 |Column 3 0.3nM
Column 5 |Column 4 1 nM
Column 10 |Column 5 3nM
Column 4  |Column 6 0.01 uM
Column 9  |Column 7 0.03 uM
Column 3  |Column 8 0.1 uM
Column 8 |Column 9 0.3 uM
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Trypsin foll owed by incubation at 37C and 5% CO2 for 3

m nut e

wo ogepasat e the cells and co
density to 2.25 x 1
(45,000 cells/well)
day before the assay. Assay Procedure

the ce
cel |l s/

00
Colfft oo

s. 4. Add

[
wel |

e

e cel

10 nmL of nedium and pi pette thoroughly
t the cells. 10PGI/USR0TIQN3945
cells/mM and seed 200 L
in 96-well plates 1
15 Day | Seed
iumin 96-well plates.
C, 5% CO2 and 95%

200 L ned
ate at 37

|

Colb

dilutilo

t%lu‘i%?[ﬁ' g Day 2 20 1.

Pr epare assay buf

Per f orm conpound
fer, lysis buffer 1 & 2,

Colltk? &

and _add 100 1

@dmﬁrami ar

of

WM. Aspirate nedia fromthe cells
conmpound sol ution using Zymark

Sci cl one- ALH FD pr ot oco
cells at 37C, 5% CO2 and 95% hum dity for

cAMP DP. 4. I|Incubate the
15 m nut es.

25 5. Add 5 L of 300 nM PGE2 (20X 15 nM fi nal

Cell€nroegn

~ CcAWP DP P@ED2,

tration) i

nto each wel | using Zynark protoco

and i ncubate the cel

Yo CO2
L R Domai e oy o TARUATIGrat 36 20D Nt 0% PROYATCC. Cat 30-
7 / t di
A R O R SRR BE TS LG

2. WarmaOlo5ps ﬁt}qxsrml andAM?smP(Ihymiogen aatdt 25300H044 eat &7°C oater bath.

5. RéiNoreden

ature

1%”61

ham

g c rieﬁ% 513105@ %F%W@S%fi é\vg%s With 4mL

upﬁh |f<3110v§ed80y 1§€1§Jatﬁ)ﬁ' @t Pl @ta%a 5%‘ 803 hekEmiRlies?2 M nut es,

into the chanb

er of the Wallac™ microtitre plate

p
4. Add b ml efimhghumeod parctte dtorQ@th)wﬁpaMh@ceﬂbwnd cotng the cells.
nount of

5. BanaecPhh a8
SOBOYAI HlaGyT VEy B o AHB V@R SUS CPM

assay data for standard

Assay Procedure

Day 1

Sasut art Sl wea bl uf ey s=lidong cettwveny

Table 1 Typi ca
CAMP Aver age

Seed 45,000 cells/well in 200 uL medium in 96-well plates. Incubate the cell plate
at 37° C, 5% CO; and 95% humidity overnight.

Day 2

1. Perform compound dilution.

2. Prepare assay buffer, lysis buffer 1 & 2, PGD; and standard.

3. Aspirate media from the cells and add 100 uL of compound solution using Zymark
Sciclone-ALH/FD protocol cAMP DP.

4. Incubate the cells at 37°C, 5% CO, and 95% humidity for 15 minutes.

5. Add 5 uL of 300 nM PGD2 (20X 15 nM final concentration) into each well using
Zymark protocol cAMP DP PGD?2, and incubate the cells at 37° C, 5% CO, and

95% humidity for additional 15 minutes.
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(prol /L) CPM CPM 0.2 5725 5769 5530 0.4 5367 5259
6317 0.8 4695 796 6507 1.6 4251 1178 6581 3.2 3434

W@2a8/06880 6.4 2758 2716 67 12. 8 2094 2054rP@GKBR2007/073945

25.6 1531 1573 6653 20 The cANMP concentrati ons
(prol /ML) of unknown sanples are calculated froma
standard curve of cAMP versus CPM % inhibition is

CHRCEA P A L 0 20 00 B R o
- 71- [RCIBCAIS20AP/IIY B@ﬁ5andlﬁ'alba&f at@edth té@hpdratatd witht stREDR for 30

onl y) The present invention nay be enbodied in other
speci P PBor ns wi t hout departing fromthe spirit or

R e

(AR, Ral e plit&sandRhhke for Q/%)lntrtegilbut lm@ﬂﬁl dhamBer & the Wallac
RICH2SO2-, R2CH2SO2NH, or R3NHSQ2-; Rl is phenyl

opt i oREretresplps i scintdlation eonngesifer 16w i s phenyi
substituted with halo, R3 is 2,6-dichloro-benzyl,

3, 5-di chl or o- benzyl , 2,4-dich|oro-pheny|ethy|,

Day3- met hoxy- phenyl et hyl, 3 nmet hoxy- phenylethyl

4- met hoxy- phenyl et hy} trlfluoroneth %hen yleth
phenﬁ‘éﬂﬁ e gapount Bf‘% ')[,]| CAMB mmutes n 1450 rilux scintil atlon

counter.

Data Processing

Set up standard curve of cAMP versus CPM.

Table 1. Typical assay data for standard

cAMP Average
(pmol/mL) CPM CPM
0.2 5725 5769 5530
0.4 5367 5259 6317
0.8 4695 4796 6507
1.6 4251 4178 6581
3.2 3434 3429 6601
6.4 2758 2716 6711
12.8 2094 2054 6680
25.6 1531 1573 6653

The cAMP concentrations (pmol/mL) of unknown samples are calculated from a standard

curve of cAMP versus CPM. % inhibition is calculated using the following formula:

% Inhibition = (pmol of control - pmol of sample) X100




R4 is hydrogen, 15 R5 is chloro, R6 is hydrogen, and
R8 is hydroxy; or R is cyclohexylam nosul fonyl, 20 R4

wo g00840ct1Bor o, 4-fluoro, 4-nethyl or 7-chl oro, PERBEUBX07/073945

chloro or ethyl, R6 is hydrogen or nmethyl, and R8 is
hydroxy; or 25 R is cyclohexylam nosul fonyl, R4 is
hydrogen, R5 is chloro, R6 is hydrogen, R8 is -NHR7,

e 5 20080443 s RSN 0 384 i 1

hal oal kyl sul fonyl or tetrazolyl; or a phar maceutical ly

The B AR GuRpE Hovpe Hodistin PR mstiisgorHor Eput Gparting from the

sp1r1PBﬁés@&ﬁféP£ﬂtﬁ&ités\’thél@8ﬁpt able salt, hydrate or solvate

of the prodrug. 5 2. The conpound according to claim
1, which is a conpound of forrmula (1): O O OH RH
(1) 10 wherein: Ris RICH2SO2-, R2CH2SO2NH-, or
RINHSO2-; Rl is phenyl optionally substituted with
hal o; R2 is phenyl substituted with hal o; and
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R3 is 2,6-dichloro-benzyl, 3,5-dichloro-benzyl,

2, 4-di chl or o- phenyl et hyl , 2-net hoxy- 15 phenyl et hyl,
w@20080h386/ - phenyl et hyl , 4- met hpxy- phenyl et hyl , PCT/US2007/073945

2-trifluoronethyl - phenyl et hy1, phenyl ethyl or

3- phenyl -n-propyl; or a pharmaceutically acceptable

salt, hydrate, or solvate thereof, a pharnaceutically

Vw:ag&gptable prodrug thereof, or a pharmaceutically
acceptable salt, hydrate or solvate of the prodrug.
20 3. The conpound according to claim?2, wherein Ris
R3 HSO2 ceutically acceptable salt,

L. %HW?OWB OggFgﬂﬁﬂh%hereof, a pharmaceutically
acceptable prodrug thereof, or a pharmaceutically
acceptabl e salt, hydrate or solvate of the prodrug. 25
4. The conpound accordi ng to elalf 1, which is a

compound of fornulalf R 81014186 - 74-

PCT/ US2007/ 073945 R5 H \ OH R\H. ~ SONHFR4
(I'l') wherein: R4 is 9 fluoro, 4-nethyl or
7-chloro; 5 R5 is chloro or and R6 is hydrogen

or methyl; or a pharmaceuticgf | ¥ _ackeptable salt,

hydrate, or solvate thereofa) a p arnBceutlcaIIy

accept abl e prodrug thereof, or a pharmaceutically

acceptable salt, hydrate or solvate of the prodrug.

10 5. The conpound according to claim4, wherein R5 is
whetdiior o and R6 i s hydrogen, or a pharnmaceutically

R isaCRepHasth L, R&HH,SANH-a6R*NHSOR! vate thereof, a
phar maceutical |y acceptable prodrug thereof, or a

R' iphaherat eptionadly Isybsticepwvithhelosal t, hydrate or sol vate
2. Of g The conpound according to claim

Ris pé\ﬂ}yéﬁul?s {“igdc‘ééﬁlnglﬂd of formula (111):

R’is 2,6-dichloro-benzyl, 3,5-dichloro-benzyl, 2,4-dichloro-phenylethyl, 2-methoxy-
phenylethyl, 3-methoxy-phenylethyl, 4-methoxy-phenylethyl, 2-trifluoromethyl-
phenylethyl, phenylethyl or 3-phenyl-n-propyl,

R'is hydrogen,

R’is chloro,

R®is hydrogen, and

R*is hydroxy; or

Ris cyclohexylaminosulfonyl,

R*is 4-chloro, 4-fluoro, 4-methyl or 7-chloro,
R’is chloro or ethyl,

R%is hydrogen or methyl, and

R*is hydroxy; or

Ris cyclohexylaminosulfonyl,
R'is hydrogen,

R’is chloro,

R%is hydrogen,

R%is -NHR’, and
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25

O d HNHR7 NS Z' OON H (Ill) wherein: R7 is
nmet hyl , met hyl sul fonyl, ethyl sul fonyl,
wh2008al4494 sul f onyl or tetrazoJ/SZyI, 20 or a PCT/US2007/073945
phar maceutically acceptable salt, hydrate, or solvate
thereof, a pharmaceutically acceptable prodrug
thereof, or a pharmaceutically acceptable salt,
y nd
RS, B0 SAUNGHE DI POV, The RO
ora 2%81216614&85}7 a%ptamlﬂsgﬂmﬁ‘: @7 39l45te thereof, a pharmaceutically

i{ Ha£%8@| eé)r%h}ig ;Iéeé?(? &g{‘]%)@%%a?e%%3’1&%‘%@&5‘&2{ ls)tlf, %93r%¥el clr_solvate of
{ 2tAy gro 3- (3, 5-dichl oro-benzyl sul f anoyl ) - phenyl ] -

1H-|ndol yI}-acetic aci d,
(2-{4-Chloro-3-[2-(2, 4-di chl oro-phenyl) - et hyl sul f anpyl

d acid
2. 15 RGO inbatid dcBSingdo bl S Shich 18 eSmpound of formula by -
henyl } - 1Hi ndol - 3-yl ) -acetic aC|d 5

(2-{4-Chl oro-3-[ 2-(3-nmet hoxy- phenyl) et hyl sul fanoyl]-p
henyl } - 1Hi ndol - 3-yl ) acetlc aci d,?

6 ethylsulfanoyl] p

-phenyl)-ethylsulfam
c acid,
Aenyl ) - 1Hi ndol - 3-y

oyI] phenyl} -1 FLindoI 3-yl )N

[ 2- (4- Chl oro- 3- phenethylsulfaHD

| ]-acetic acid, 10 (I)

{2-[4-Ch|oro-3-(3-pheny|-propylsquannyI)-phenyI]-lHJ

ndol - 3-yl }-acetic acid,

{2-[4-Cnhl oro-3-(3- chl or o- phenyl met hanesul f onyl ) - phenyl
Wmﬁyﬂmk+|ndol 3- yI} acetic acid,

[ or gﬁio Inethanesulfonylan1no) p
Rlsher}$ ¢P% ﬁ ? ‘2{2% I'C aci d,

1i4pﬁbb@bpmﬁmﬂ9sﬁh#mﬁai&nﬁ&@k@hexylsulfanDyI phenyl ) - 1H
- i ndol - Luacetlc aci d,
1{1{29bﬁnéﬂﬂﬁﬂ %1W§Eh@ﬁe%yisulfannyl phenyl )-4-fl uoro-1H

i i
R AP e B L bR e DR R ey
- | phlalyd3hyl| }-—n&cﬂﬁtmyq)lmnyldthyl 4-methoxy-phenylethyl, 2-trifluoromethyl-
rﬁghl gvﬁykégggploaémae%ﬁhpggégﬂsulfannyl phenyl ) - 1H

ora F)garﬁﬁc&}ffchﬂ’@ gtk ablelsanmwldrte, & R¥valRIER¥S) a dhbrhiadQlticdry

acetic acid
acceptable prodrug thereof or a pharmaceutically acceptable salt, hydrate or solvate of the

prodrug.
3. The compound according to claim 2, wherein R is R'NHSO,-, or a pharmaceutically
acceptable salt, hydrate, or solvate thereof, a pharmaceutically acceptable prodrug thereof, or

a pharmaceutically acceptable salt, hydrate or solvate of the prodrug.

4. The compound according to claim 1, which is a compound of formula (II):
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2-[2-(4-Chl oro- 3-cycl ohexyl sul f anoyl - phenyl ) - 1H-i ndol -
3-yl]-propionic acid,

WQ@2Q08/0(48&Ch| or o- 3- cycl ohexyl sy) f anoyl - phenyl ) - RCT/US2007/073945
H-i ndol - 3-yl ] - N-net hyl - acet am de, 20
2- Chl or o- N-cycl ohexyl - 5-[ 3- ( 2- net hanesul f onyl am no- 2- 0
xo-et hyl)-1Hindol -2-yl]- benzenesul f onam de,
2- Chl or o- N- cycl ohexyl - 5- [3 (2- ethanesglfonylan1no 2- 0X
o-ethyl)-1 Hindol - 2-yl R beazenrsul fbnani de,
2-Ch|oro-N—cycIohexyI 91 [ 3- t rpfd uor omet hanesu

| f onyl am no- et hyl Jgo ]

benzenesul f onam d

2-[ 2- (4- Chl or o- 3- oh%xy?sulfa
,

Hindol-3-yl]-N(1 Htetrazol -

3 Bfanide, or a
phar maceutically acceptable 2 hydrate or solvate
t hereof, a pharmaceutically cceptable prodr ug
thereof, or a pharmaceutically acceptable salt,
hydrate or solvate of the 30 prodrug. 8. The

Wheﬁﬁ@rnaceutlcally acceptabl e salt of the conpound

. acGok 0 cI t assi um

114 dﬁgﬂ?%igTE ethw‘§7(:(’$‘g(?r8hexylsulfanoyl phenyl ) - 1H
]ilgledmhyakahﬁ,aﬁptate WO 2008/ 014186 _76_

PCT/ US2007/°073945 9. A pharnaceuti cal conposition
I{1%0hﬁ¢@§@h@”ﬁdbﬁbrnaceut|calIy ef fective amount of the
or 8 G 2R AR AL by B ROR AT B Lalicky
accepfahtermoﬁug Ithmédfyoraa:pimpmﬁzduecﬁtqugalﬁlb sale by draar orasolvate of the

pharmaceutically acceptable salt, 5 hydrate or solvate
prods¥e.t he prodrug, in admi xture with a phar maceutical | y

acceptable carrier. 10. A nethod for treating an

al l ergi c di sease, systemc nastocyt03|s a dlsorder
5. ac &bﬂpmmpwdwcwﬂtgdmdmmm’s tvhewmiin Raistdhlcao aohR® is hydrogen ora

pharGRSBHE Y e BA8E Su JoRB D ey firent phthReeicall aeceptable

prodi‘(ﬁ%ﬁh@re’& B APREAREuRAAP RE@ptdbYe sht, Ridrate b Sl te OF the prodrug.
behavi or acconpani ed by itch, chronic obstructive

puInDnary dlseases i schem ¢ reperfu5|on injury,

6. ar :fﬁ ?rn?g&n accor 1n)g’ tg cpauhu " Cél?c 1:; \a} ec Cgf)u taoofdformula (II):
patient in need thereof conpri si ng adn1n|ster|ng to
the patient a pharnaceutlcally effectlve anmount of
t he compound accordi ng cla|n11 of
phar maceutical |l y accept alt, pydrate, or solvate
thereof, a phar macgut i /;ceptabl@ﬂHES pr odr ug
thereof, or a phg dpt abl e sal t,
hydrate or sol vat The met hod
according to clai m10, wherein tthe \hehavi or
acconpanied by itch is scrﬁfching or beati ng.

wherein:

R’is methyl, methylsulfonyl, ethylsulfonyl, haloalkylsulfonyl or tetrazolyl,

or a pharmaceutically acceptable salt, hydrate, or solvate thereof, a pharmaceutically
acceptable prodrug thereof, or a pharmaceutically acceptable salt, hydrate or solvate of the

prodrug.

7. The compound according to claim 1, which is selected from
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20 12. The nmethod according to claim 10, wherein the

di sease which is generated secondarily as a result of
wheiwavi4ase acconpani ed by itchz#_s cat aract, retPCHEUS2007/073945

detachment, inflammtion, infection or sleeping

di sorder. 13. The nethod accordi ng clai m 10, vvherei n

the allergic disease is allergic rhinitis,

| . . .
2@ Sdt r8'3C%2C6) ?icﬂgﬁé *bgﬁzg,ns%ifa glﬁlpﬁggﬂn%?ﬁggadg?cge d&eﬁba&h,
{2-[44Ghiloro130(3, Meh@mbbﬁwl@lfsmaslefphmd]}ﬂrﬁandcdeB -y - ac’enchadid;

(2- {%}@E e ée&t 2"%%110“9 éefn(y )oﬁﬁgé‘ﬂ%ﬂ‘@%qée&yﬁ 1H-indol-3-yl)-acetic acid,

(2- qufﬁﬁﬁ[ﬁ?%bﬂh}éxﬁfjﬁﬁﬁi‘l)' é’[ﬁylﬁﬂﬂiﬂiﬁylp{) 1}C PHRAYEIS yl) acetic acid,

according to claim1 ound ed fromth

(2- {#GhigrocoiRs3smithgxpphenyl)- qhylswfmcam pleenyb} Héuk(bxlﬁrjelbr@cetlc acid,

C- R AR B RS ePHRD - ahvsDerr- b B Rinaa ¥l et acia.
(2- {&cpmbrmpe@tﬂrmbfoyn@ms@pmhm eﬁ@ﬂgullﬁﬁloyl\]\@hgﬁ)ﬁ?/l@ﬂ-fhl@ﬁ3 yl)-

77_ PCT/ US2007/ 073945 16. The pharnmaceutica
aC@tk@@ﬁE’@Sl tion according to claim 15, wherein the

[2-(& ﬁh}é% %tﬁ%h&ﬁyl'sélfar&f;% ?pfhgﬂg?}?' Ilﬁei dJ>1|°3('r3 gﬂ adiMacid,

desl or at ne- or I zi'ne, otriene

{2-[4ithbgrofBi- Siph@yhmpgzllsmltﬁaﬁcbyl) phengziﬂt]Hde()agtyl}Iab@ctKetca
ni st Ibuterol saIbT

I but al
{2-[ rPn’h(%?bc oe-phengmecgiangsy !foagls p&fmséi Er uﬁ@ 'nﬁféwstlerwd
{2-[%'gtnhg(%rg?t;?%cﬁlérom§lh%ﬁﬂesmﬁyltaﬁﬁn@p-ﬂlagylﬁmH‘%QQ@I'@-SII}'—&?C@UC acid,

[4-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic acid,
[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-4-fluoro-1H-indol-3-yl]-acetic acid,
[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-4-methyl-1H-indol-3-yl]-acetic acid,
[7-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic acid,
[2-(3-cyclohexylsulfamoyl-4-cthyl-phenyl)-1H-indol-3-yl]-acetic acid,
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-propionic acid,
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-N-methyl-acetamide,
2-Chloro-N-cyclohexyl-5-[3-(2-methanesulfonylamino-2-oxo-ethyl)-1H-indol-2-yl]-
benzenesulfonamide,
2-Chloro-N-cyclohexyl-5-[3-(2-cthanesulfonylamino-2-oxo-ethyl)-1H-indol-2-yl]-
benzenesulfonamide,
2-Chloro-N-cyclohexyl-5-[3-(2-0x0-2-trifluoromethanesulfonylamino-ethyl)-1H-indol-2-yl]-
benzenesulfonamide, or
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-N-(1H-tetrazol-5-yl)-
acetamide,

or a pharmaceutically acceptable salt, hydrate, or solvate thereof, a pharmaceutically
acceptable prodrug thereof, or a pharmaceutically acceptable salt, hydrate or solvate of the

prodrug.

8. The pharmaceutically acceptable salt of the compound according to claim 1 is

potassium, [4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetate.
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9. A pharmaceutical composition comprising a pharmaceutically effective amount of the
compound according to claim 1, or a pharmaceutically acceptable salt, hydrate, or solvate
thereof, a pharmaceutically acceptable prodrug thereof, or a pharmaceutically acceptable salt,

hydrate or solvate of the prodrug, in admixture with a pharmaceutically acceptable carrier.

10. A method for treating an allergic disease, systemic mastocytosis, a disorder
accompanied by systemic mast cell activation, anaphylaxis shock, bronchoconstriction,
bronchitis, eczema, a diseases accompanied by itch, a disease which is generated secondarily
as a result of behavior accompanied by itch, chronic obstructive pulmonary diseases, ischemic
reperfusion injury, cerebrovascular accident, chronic rheumatoid arthritis, pleurisy, or
ulcerative colitis, in a patient in need thereof, comprising administering to the patient a
pharmaceutically effective amount of the compound according to claim 1, or a
pharmaceutically acceptable salt, hydrate, or solvate thereof, a pharmaceutically acceptable

prodrug thereof, or a pharmaceutically acceptable salt, hydrate or solvate of the prodrug.

11. The method according to claim 10, wherein the behavior accompanied by itch is

scratching or beating.

12.  The method according to claim 10, wherein the disease which is generated secondarily
as a result of behavior accompanied by itch is cataract, retinal detachment, inflammation,

infection or sleeping disorder.

13. The method according claim 10, wherein the allergic disease is allergic rhinitis,

allergic conjunctivitis, atopic dermatitis, bronchial asthma, or food allergy.

14. The method according claim 10, wherein the diseases accompanied by itch is atopic

dermatitis or urticaria.

15. A pharmaceutical composition comprising a pharmaceutically effective amount of a
compound according to claim 1, a compound selected from the group consisting of an
antihistamine, a leukotriene antagonist, a beta agonist, a PDE4 inhibitor, a TP antagonist and a

CrTh2 antagonist, in admixture with a pharmaceutically acceptable carrier.
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16. The pharmaceutical composition according to claim 15, wherein the antihistamine is
fexofenadine, loratadine, desloratadine or cetirizine, the leukotriene antagonist is montelukast
or zafirlukast, the beta agonist is albuterol, salbuterol or terbutaline, the PDE4 inhibitor is

roflumilast or cilomilast, the TP antagonist is Ramatroban, and the CrTh2 antagonist is

Ramatroban.



