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WD 2004/ 106302 PCT/ SE2004/ 000808 | NOVEL COMPOUNDS
The present invention relates to substituted indoles
wais@iuabesas phar maceuti cal conmpounds for treat P@LSE2004/000808
respiratory disorders, pharmaceutical conpositions
contai ning them and 5 procgesses for their
preparation. EPA 1 170 594 di scl oses nethods for the
identification of conpounds useful for the treatnent
| Se tes nedi ated by prostaglandin D2, a
NO‘&BMW han receptor CRTh2. US 5, 486, 525
di scl oses a series of indoles said to possess PAF

antagoni st 10 activity. It has now surprisingly been
The fresemtlinvintiorcestates ta sibsditited indelasaisefe] aspharmaegyticalecogpounds

for g S EEER o<l RERB TG En Pl G HRAF 568

procés@&mof HeRiprephiragases, including asthma and COPD. In a
first aspect the invention therefore provides a
conmpound of formula (1) or a 15 pharmaceutically

EPAqogﬁ%bdi&lgﬁ;g i’nﬁ:%gi ?&J tﬂ@fcﬁﬁtifipa%foﬁq;f €O dsReful¥for 1
('l I'n I ch: I's one or nore substituents

treatinBteelidasnt diate smediated dyfprosradliRdBHOPRS o liNRATIO? Rfphan receptor

NRACORG, NRASOPNRS5R6, NHSOZR5, . N R6, N , )
CRTRP4CERR148 N@g%s,ase&fes R t@?@éﬁ@lﬁ}o Pﬂ%e%HSﬁﬁnkﬂmraﬂ
i 54 SR S b Bt oo
CRTh2kegptorandms ;,coli®qROG4/at06G0LteRCT bSpaie0udln0se 08 forzh&2

i s _hydragen, hal oge CN, . R4 or. CON CH2OH,
treatiEEpi gk I TS HATRY] HEePHS: PRUEEIE SPOLPNECPRE

optionally substituted by one or nore substituents

I ndependent |y sel ected from hal ogen atons, OR8 and
In a fuRb RPectShOnveRIomMeresorg pravides aicapppornd Hf fgnjuda €) 912 or

het er.o | each, of. whi ' i onal |y substituted by
phm%ﬂ%ﬂﬁf%#%?gegﬁggfﬁ¥ﬁ %%gvag%%g%gﬁdently sel ected from

hydr ogen, hal ogen, CN, OH, SO02R4, OR4, SR4, SOR4,

rCOzH
N 2
/ R
;
R S pe
D
in which:

R! is one or more substituents independantly selected from NR4SOst , NR4C02R6,
NR*COR®, NR*SO,NR’R®, NHSO,R®, NHCO,R®, NHCOR®, NHCONR®, NHSO,NR’R°,
or heteroaryl, the latter which may be optionally substitiuted by halogen, CN, OR’, Cy3
alkyl (which may be optionally substituted by halogen atoms);
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SO2NR5R6, CONRS5R6, NRS5R6, NHSO2R4, NHCOR4, NHCO2R4,

NR7SC2R4, NR7CO2R4, NR7COR4, C2-C6 al kenyl, C2-C6
w@bkdoyngd3p2 C1_6 al kyl, the latter three groups BPEI/RER004/000808

optionally substituted by one or nore substituents

I ndependent |y sel ected frogl hal ogen atons, OR8 10 and

NRS5R6, S(O xR7 where x is U, 1 or 2; R4 represents

aryl, heteroaryl, or Cl-6alkyl all of which nmay be

s PR e 3 S RIS, DL BB o, e ater

grouﬂ‘ﬁ%ﬁ%eﬁfc%ﬁlaﬂy s%ﬁltecpﬁ&' &%Qir%% gu@i%éé%}%%%ﬂéﬁﬂ%sdl&ted from

haloghRIWEE2 ARS anCNR B4 ,tS(@)xRiszvlwm@x ReD.i Inetélsendent | y
represent a hydrogen atom a Cl_6 al kyl group, or an
aryl, or a heteroaryl, the latter three of which may

R’ is Rfy1 8PhdiOal ¥achTSiithl Isﬁfi)tﬂéﬁalgﬂﬁlb@lﬁtutﬁdr (i3 or&ldisﬁm’e lsltﬂbﬁhments
i ndependent’ly sel ected from hal ogen at orgs
indepgndentiRsalResd T ookrgeRk NRQN]%’H gﬁ SOR

SO, 43%&&/8{{ %{tﬁa tute g?/ gg& a onzg h N‘RY’S aNg‘ ?82R4

NR’¢CORETHET, aWiehil, CB@Gmlltmgfm 6atkym tholavhi thlreet greypsd]iemg optionally
attached can forma 3- Qfleﬁﬁed sat u&g 8
substifated byope pemor%albéawieaqaamdeye g seipeig OgRgyatoms, OR
}gx;;, r 8, S(O,,where x is 0,1 or 2,
and]ﬁﬁgssgﬁ ?%ﬁsogi‘ipg}nally substituted by Cl-3 al kyl;
R7 and R13 i ndependently represent a C-C6, al kyI an

reg%qlngg éqy nggeetg&y P{{Z‘égarl]@a %H aﬂ? Bvdlétﬁ‘lf ]Qf‘%lﬁ% 5 h%%la% substituted by
one c%rqﬂg(fr@ SEtifue Rty RAG s@ﬁbte@(f@nﬁﬁaloé@n @5110@' 4¢¥l, heteroaryl,

|onaly sub3|tute§tb hal ogen oy, ar ‘
RQOH, NR''R h%(@flbtéfwhergma)é 1(qsﬁmg<aam gﬁlﬁ%{“mﬁ@ éOgNR“RIS,

ge V\D 2004/ 106302 PCT/ SE2004/ 000808 3 each of
NR%%% 8&’ T0R12, R14, R15, i ndependently represents a
hydrogen atom CI Co6 aI kyl, an aryl or a heteroaryl
oup (all of which may be optionally substituted b
amhRo@éﬁpenéQItSbBt)‘:Preém aélyﬂmen @tcms drogekyl group, g7 afryl, or a

hetersgﬁrryi ﬁlé Hrﬁég( eoorf ﬁ‘l % ﬁ “2%[1 sl,tlz:{%ﬂte;c"‘lg oﬁ% ﬁmoile
subs@ﬁ;bm@ m&pendeﬂulya@dmed ﬁrﬁnﬂialkggen(atomd keyyOR® gudNR ‘®"°,a
CONR ol 1|5 Nk Eal kqﬂeﬁpgﬂ%ﬁ%%,éc]lﬁﬁé‘% SUI%S |Nt lrjuet?é (,glrs%ﬂ%l ﬂlcg may be

optionally subst1tuted by halogen atoms;

or
R and R® together with the nitrogen atom to which they are attached can form a 3-8
membered saturated heterocylic ring optionally containing one or more atoms selected

from O, S(O), where x is 0,1 or 2, NR, and itself optionally substituted by C;-; alkyl;

R’ and R" independently represent a C1-Cg, alkyl, an aryl or a heteroaryl group, all of
which may be optionally substituted by halogen atoms;

R® represents a hydrogen atom, C(O)R®, C;-Cg alkyl (optionally substituted by halogen
atoms or aryl) an aryl or a heteroaryl group (optionally substituted by halogen);
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Aryl groups as defined herein can be phenyl or

napht hyl. Heteroaryl is defined as a 5-7 nenbered
wW@e@aabd3e2 ri ng or can be 6,6- or 6,5-fused bi cCRCI/BE2004/000808

each ring containing one or nore heteroatons sel ected

fromN, S and O Exanples %f i ncl ude pyri dine,

pyrim dine, thiazole, oxazdle, pyrazole, imdazole,

furan, isoxazole, pyrrole, isothiazole and azul ene,

napht iyl 11 inglene, ,18ui nol i ne,. i soqui noline, indole
cach BRROR S Rve 20t i paR S i p et st H8m " cr-Co oy,
an arytbrl AKREOAS] gloap ZAINbIOWER nayR Gidh @ALPéudstituted by halogen
enzoxazol &, purine, 4H quinoli zine, cinnoline,
atomphendl azi ne, qui nazol i ne, quinoxaline, 1, 8-
napht hyri di ne, pteridine, quinolone. 20 Wen R5 and R6
together with the nitrogen atomto which they are
R® jahj@65ad CsaRIMyQrC0a; -84 8lkyrentenet-Gatkyl ahett Y is O or NR'.
het erocylic ring, exanples include norpholine,
t hi onor phol i ne, azetidine, imdazolidine,
I th@ ¥ of iSre R PEIcARoR Ml BREAFE frdicat b BHSDESatkenyl
can be " preésen n carborl or appropriate nifroge
groupbpam alkl cutiteny] moiety #ba Sistimbhtygrip mey dbadinear, bmnehed or
Substituents independantly sel ected from NRASO2RS5,
cyclifRACCPR6, NRACORG, NRASCRNR5R6, NHSO2R5, NHCORRS,
NHCOR6, NHCONR4, NHSO2NR5R6, or heteroaryl, the
| atter which nmay be optionally substitiuted by
Aryl lzgadupg en defire hereiDRI b3phan®l o0Gphtihy302
PCT/ SE2004/ 000808 4 Suitably Rl is one or nore
substituents independantly sel ected from NRASO2R5,
Hete Q2 Binetid @GR mehiitd 2 PNbin Hés ﬁWe AFCEA$-fused bicyclic.
N , NHSO2NRSR6, ~or heteroaryl, the |atter which
each ving destaiing o0 Mo Hstarpatpis seleed Framoeh andN. dixaomies

. Preferabl v .RL is.NR 4. . .
R e R T T pranole
pyrréiR4sshiaz olblakDNiAd ey hapHuRd Godyied, gpinoliye, isoquinoline, indole,
] NHSO2het er oaryl , NHSO2NMe2, NHCONR4, a 5-6 ,rren‘r@ﬁ(?{)ed )
indoligine rhgarel Atibiag, bngoipIthiaphens. difhigdazole. lhepanienzoiss Penaiyipzole,
benzﬁ%%?e{@%(%ez g%l e{llﬁ?){;}rl m’glﬁ1 it ghgér\’l%glyr azine i Even %r’o@éﬂoxalme’ L8
naphgitsefdéneapleyidiie, quanoldfe. NHCOVE. The R1 groups can be
present at any suitable position on the indole ring.
Preferably the R

When R and R together with the nitrogen atom to which they are attached can form a 3-8
membered saturated heterocylic ring, examples include morpholine, thiomorpholine,
azetidine, imidazolidine, pyrrolidine, piperidine and piperazine. Substituents can be

present on carbon or appropriate nitrogen atoms of such rings.

Suitably R! is one or more substituents independantly selected from NR*SO,R’,
NR*CO,R®, NR“COR®, NR*SO,NR’R®, NHSO,;R’, NHCO,R®, NHCOR®, NHCONR*,
NHSO,NR’RS, or heteroaryl, the latter which may be optionally substitiuted by halogen,
CN or OR’.
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group(s) is (are) at the 5-position and/or 4-position.

15 Preferably Reis Cl-6al kyl or hydrogen, nore
w@e@iaoabt y Cl _6al kyl or hydrogen, still nore PCT/SE2004/000808

preferably nethyl or hydrogen. Mst preferably R2 is

methyl. Preferably R3 is qui4nol yl or phenyl, the

latter is optionally substituted by hal ogen, al koxy,

SO02R4, nore preferably t he phenyl group is substituted
|.sul f.on 20 or et

met hox h ul f one.
3“12@*%3{; i B o e e Ry scgtadoe N SRon
NR'Q0,RA, 13 QORYNR ‘BOSNRFREINHSO SRﬁIH hﬁﬁ? h 5p6
suk?st ituents is/ artg present a{R éozlg an ORS ?\]HSO 2NR'R”,
or hoferogryls the faster Mbish mpaebeeptisinglln sebstigihed bylhiakizeh UENtor OR”.
present at the 4-position. 25 Preferred conpounds of

the i nvention include:

Proféebiydety NRTCORG' NHE0RNINIOOREBY b bkl 2. Y - H
ndol e-] -acetic_acid

Mof% Pfe(fﬁrablm%rlé W‘t o RGOy WHC QNHatied AR 204 yohup gy,
N BT TR g oy provm

contammgdl-éhbteﬂmertms: Most(ijreﬁfhblyR is NHSO,Me or NR*COMe,
4-C hen thlo 2- met hyl - 4- ra2|nI-IH-|ndoI

NH Mlg{.}gr dgmg@ z}/zo e, pynr]mdlne or py¥az1ne g ven mor% preferably R! is
NHGOME2- chl or ophenyl )thio]-2-nmethyl-5-[(methyl sul fonyl)a

m no] - 1Hi ndol e-| - aceti c aci d;

3-[(3- chlorophenyl)thio] 2-met hyl - 4-[ (et hyl sul fonyl') a

doI e-|-aceti id;. WO 2004/ 106302

The EIC‘%?J'S]E% %}brgge@é at @yssmtabale position on the indole ring. Preferably the R!

grou{a(sﬂrso(hfe@homegrpds}ddalaawcznrgasnwn 4-[ (met hyl sul fonyl) am
noj - 1Hindol e-1 -acetic acid
3- [ (3- et hoxyphenyl ) t hi o] - 2- met hyl - 4-[ (et hyl sul f onyl)

Preft?%ﬂip ﬂzgﬁé ﬂﬁg fx{ﬁrﬁggﬁ, hg)r%% Ieﬁ%,rpblx C. salkyl or hydrogen, still more

prefeirfig eyt 8 ok hpdrpbgm sl prdfk bR Rndetpiet i ¢ aci d;
3-[(2-trifluoronethyl phenyl ) thio] -2-nethyl -4- [(methyl S

ul fonyl ) am no] - 1H i ndol e- -acetic 5 aC| d;

Prefesalfl{ &3 @%\ﬁﬁ{)lgf‘?ﬁ] ﬁhteﬁ%llo lhe%atql%ﬁg%twnahg/ USRS {:)y gzrl%ggna r;ﬂkoxy,

noj = I C aci
sozRé‘ {1(026 preferhly eterphichpihmoyp istshbaituidd msytchwro dndth &8y, Mekisibulfone
; ?% amno] - 1Hindole-1 -acetic acid
or ety I5Wi9Ey | ani no) - 3- [ (4- chl or ophenyl ) t hi o] - 2- met hyl - 1H |
ndol e-1-acetic acid; 10
4- (acetyl et hyl arni no) 3-[(4-chlor ophenyl )t hi o] - 2- net hy
Substitugrisicaribe presend ostaing seitdblt position of an R group. Preferably, if R® is

phenfthé FfikhR eQe”Xv'ﬁ%m%%% SnddRgvitans. Messpestersblyea single

substitueraéd p‘hesent at the 4-position.

Preferred compounds of the invention include:
4-(acetylamino)-3-{(4-chlorophenyl)thio]-2-methyl-1H-indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-2-methyl-4-[(methylsulfonyl)amjno]—1H-ind01e~1-acetic acid;
3-[(4-chlorophenyl)thio]-2-methyl-4-(5-pyrimidinyl)-1 H-indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-2-methyl-4-pyrazinyl-1H-indole-1-acetic acid;
3-[(Z-Chlorophenyl)thio]~2-methyl-5-[(methylsulfonyl)amino]-lH-indole-l—acetic acid;
3—[(3-chlorophenyl)thio]—2—methyl-4-[(methylsulfonyl)amino]-1H—indole-1—acetic acid;
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4- (benzoyl am no) - 3-[ (4- chl orophenyl )t hi o] - - 2- et hyl - 1H
-indol e-1-acetic acid;

wd2(¢oaaeddyt am no) - 3- [ ( 3- chl or ophenyl ) t hi 0] - 2- mePE&/BE2004/000808
1Hindole- 1 -acetic acid; 15
3-[(4-chl orophenyl)thio] - 4§[(d| met hyl am no) sul fonyl ] a
m no] -2-nethyl-1Hindole-1- acetic acid; 3-
[ (4-chl orophenyl Jthio] -2-methyl-4- [[(] -nethyl-

Herqpabergue] 2 2SR Singd mgeer gt scic

3- [(3LmEth6ﬂ%rﬁIﬁhWﬂhﬁ!]1ﬁ%ﬁ\gﬁﬂé{kﬂletﬁmsﬁﬁﬂmyl)%nﬁﬁé]hm“mdlole-1 -acetic acid;

acetic

3- [(Mmefdaoz;mheapﬁ)thuﬂ &mﬁwhg}’r[(Iaetilyhul(fml}wmg@kHéﬂpﬂlql@ﬂemﬂlq acid;
LR P RE Pt PR Pl ey semaraingl gl - acetc

acid;ndol e- 1-aceti ¢ aci d,
4- (acetyl ani no) - 2- net hy et hyl sul f onyl ) phenyl | t

3-[(8Quinolinythind o l@etil_ybéé(m@thglélplgf? ygz_)amlno] 1H-indole-1-acetic acid;

3[(2 @é@@!@f)ge@ﬁ@w&%ﬁre [&rTE Rl h@%@gbgﬁygﬂa&eh _acetic

ac1d3 [[4 (mathylsulfonyl)phenyl]thl 0] -4-(5-pyrimdinyl)-1
dol e-1-acetic

5- (aoz«tsﬁ@paw 351‘&1:1410(%%39 teaﬂ]#omtihybh@ﬁyﬂql?m WP Qs ¢ hi op
4- (a%?}?%thgra.éﬁhngnﬂ P(Ihechlor fyF)th?(?]' ﬁmethyl h117{ -indole- 1 acetic acid;

4-1s azoly 2-net hyl - 3-[[4- (et hyl'su
3-[(4-¢rdonpphehydnlyio |-t plleprapilcartion d)ydminale 2 neth A diffingiple- 1-acetic
4- (3-furanyl)-2-methyl-3-[[4-(met hyl sul fonyl)phenylJth
acidj o1 . 11 i ndol e- 1- aceti ¢ aci d

4-(b&kiz ho)B-f (arsald}wfeﬁ&f)@lﬁmt )2—1ﬁ8ﬂ19le3nddle{14acéﬁ@hélM4
sul onyl)phen Jthio] -1Hi ndol e- - acetic acid WO
62008 D0 5545 ol e O N 00 GE08hYb L E-ingelay acstc acic

3- [(4{ {l‘ﬁg § 3*’(%182%[; &R}lfm?rhé)s%lﬁmid]ﬂgnno&o-methpfl nggcé?le-l-

aceuacabm 2-met hyl -5- [ (et hyl sul fonyl )am noj - 3- [

(et hyl sul f onyl Lphen I 1thio]- ndal e
3-[( @;hlgrqphenyl)thlo] -2-methyl-4-[{(1-methyl- 1H—1mldazol-4 yl)sulfonyl]ammo] -1H-
mdo?eap}g&%‘%/ afﬁ [[4- (et hyl sul fonyl ) phenyl ]t hi o] -5-(5-pyrim

’i ndol e-1-acetic acid

3- [(zﬁchletdphbnﬂ}tblb]lrél([t(ﬂiﬂ!@thyslahﬁrmj;dem]mnyb]]—zmw}yl H-H-gwdole-bfacetic
henyl -1H i ndol e-I-acetic acid
acidg. (3, 5- di net hyl - 4-i soxazol yl ) - 2- met hyl - 3- [

4- (a{;@l&%&ﬂ Stk R[4 phanydikdtyPbhddjndR! 187-iddote- Ra8dicCacid;
4-(acdtytemind)- 33[(13{Ch10¢®1ﬂlehyll)thiﬂ]Qemyth)'bhHFﬁyﬂqﬂHﬁ-@qetiEaQiE; pyri d

4- (acet%al)xunlolsl-zl-l?lg E3~][fﬁ{:e%yilsculf%%iyﬂphenyl]thio]- 1H-indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-4-[[(ethylamino)carbonyl]amino]-2-methyl-1H-indole-1-acetic
acid;

3-[[4-(methylsulfonyl)phenyl]thio]-4-(5-pyrimidinyl)-1H-indole-1-acetic acid
2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-4-(2-thiophenyl)-1H-indole-1-acetic acid
4-(3,5-dimethyl-4-isoxazolyl)-2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]- 1H-indole-1-
acetic acid
4-(3-furanyl)-2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-1H-indole-1-acetic acid
2-methyl-4-[(methylsulfonyl)amino]-3-[[4-(methylsulfonyl)phenyl]thio]-1H-indole-1-

acetic acid
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10 2-nmet hyl -3-[

[4- (et hyl sul fonyl ) phenyl]thio]-5-(1H pyrazol-4-yl)-1H
WO 20vdobe3et - aceti c aci d PCT/SE2004/000808

4- (acetyl am no) - 3-[ (4-cyanophenyl )thio]-2-nmethyl -1 Hin

dol e- 1-acetic acid and phar@'aceuti cally acceptabl e

salts and sol vates thereof. Certain conpounds of

formula (1) are capable of existing in stereoisoneric

for I i | 5 be st.0o ha he .i hv | 0
2-meiiionimsndtiiony sl LR LR RS el OB P uRLTa e flgle-1-
acetie@pgaounds of fornula (1) and n1xtures t her eof

i ncludi ng racemates. Tautomers and, m xtures thereof
2-meghdod-Foreihasl ipspeningl-3tlf (pethylsnionylphaeylishio] fkindole-1-

ound of formula (1) above may be converted to a

acetls %E'T&

pharnaceutlcally acceptable 20 salt or solvate

-mdtﬂﬂﬁrﬁﬁﬁr(nm}qﬂﬁﬂ@bylyp}&nbﬂﬁmﬂ Si—(liipymmiﬂlﬁ)ﬂb—tlﬂsm@lileaﬁacetlc acid
um so um__al.um ni um

2 matying- %(mﬁt@ﬁ%gﬁoawpwathuﬂ&g%fw@nmmfmeleoeﬁm@ acid
5-3 %*lﬁ{ng%%% gqgﬁag ngt hzgﬁeﬂl 1-3 Sﬁl Hhﬂgnylgj%gﬁgdg%ﬁﬂlﬁﬁmdole—l-
acet1add1|dt ion salt such as a hydr ochl or i de, hydrobr om' de,

2- m«%ﬁxol-?ﬁ[@t (%ﬁlgﬁéﬁ at ﬂ&g g‘agﬁ # g%lto e- acetlc acid

-métr%&mn@,%e%@mfoﬁ?l)%{eﬁpﬁﬂﬁ@ds §m1ﬁrazephW1ﬁmam1%&1c acid

anmoni um salts be "appreciated By those
4-(acskyl i) 13a] (Hegarmphenyislio]- a—mﬁbylplldﬂe@eé -agbti¢ fad

resent vent i unct groups in the
and @?W?W&C?@‘é@cé’ﬁ?to&S pa e#%@élrﬁ?jev(ﬁteﬁt erg ound nay need
to be protected by protecting groups. Thus, the
preparation of the conmpound of 30 formula (I ly
Certpiwompeunds of farnaipp (1o pre apebls p&g@stmg]@ st seerds fosme. It will

cf
be urgﬁeeégr{%(ggf&:E g{ﬁ%g‘%e'nﬂgrﬁ exe 9:#93?3% fgggﬁngrﬁ: B@%@tlgzgqsom%s gf the
compdiunds Bf ﬁtrﬁﬁlﬂa Ql)éatﬁ 0ixpses the@f(ﬁ andledifieresbtey. Tavesthérednd.
McQOm e, Plepnum Press WO 2004/ 106302

nﬂXtP@W@MWf@GB@B aspect qighg presgpidnventi®hect i ve Groups in

Organic Synthesis', 3rd edition, T. W Geene & P. G

M Wits, WI ey-lntersci ence (1999). In a further
The asppaind dfdfornmyie GE) iabmwepnwwbdemwrtpd tmaep]sarﬁmcetmhelly acceptable

st s ot v pre R i o vl GO o o i feginm.
pota%g'li\%rgi,:rba?%ﬁﬁ%lﬁ@n&gﬁ?ﬁﬁdrﬁ,%@éne@mﬁﬁ YRRUPShzafhide0 Eméf(fi‘)roc aine,
choline, diethanolamine, ethanolamine, ethyldiamine, meglumine, tromethamine or
procaine, or an acid addition salt such as a hydrochloride, hydrobromide, phosphate,
acetate, fumarate, maleate, tartrate, citrate, oxalate, methanesulphonate or p-

toluenesulphonate. Preferred salts include sodium and ammonium salts.

It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups in the starting reagents or intermediate compound may
need to be protected by protecting groups. Thus, the preparation of the compound of
formula (I) may involve, at an appropriate stage, the removal of one or more protecting
groups. The protection and deprotection of functional groups is fully described in

‘Protective Groups in Organic Chemistry’, edited by J. W. F. McOmie, Plenum Press
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in formula (1) or are protected derivatives thereof,
waowdow/1es3ennpound of forrmula (11A): L- CH2CO2R17PC1/3¥2004/000808

15 where R17 is an alkyl group and L is a | eaving

group such as a hal ogen ato in the presence of a

base, and optionally thereafter in any order:

renmovi ng any protecting group hydrolysing the ester

roup . R17 to the correspondi ng agi 0. form a
(15735 GpRfteteet e 5 gt D edey Syl oirdsdition & Wridedhe &2,
M. WERCWIR)-InaRsddénce@ldgdogd out in a suitable solvent such

as THE Using a base such as sodium hydride or the
i ke. Suitable groups R17 include Cl1_6 al kyl groups

uch as net hyl .ethyl.or terti -butyl . Suitable L
1n a g Fba0the Yayentif BisRha bidces Tof IR R Raraiine! pegmpund of
forman @ &f LpieRhvcduiRaltpaaeepable @kl bPsdTMAta tHerdoMwHish Ediptises

met hyl or tertiary-but bronpacetate. Hydrolysis of
reacti¢reofesseanpepngdgp feamledh: be carried out using routine
procedures, for exanple by stirring with aqueous
sodi um hydroxi de or trifluoroacetic acid. WO
2004/ 108302 PCT/ SE2004/ 000808 8 It will be
Rl appreci/ated that certain functional groups may need to
pexprotect ed using standard protecting groups. The
j nd deprotection of functional groups is
anpl e, described in "Protective Goups in
Chem stry', edited by J. W F. 5 MOn e,
Plenun1$¥¢$% (1973), and " Protective Goups in Organic
Synthesis', 3rd edition, T. W Geene &P. G M
Wit gl) Wley-Interscience (1999). Conpounds of formula
(1), inwhich RL is NRSO2R or NRC(O R can be from
conpounds of formula (.111), by reaction with an

in w%}{ lé?} %’r“ [gnddé :ﬁa%rﬁg déﬁﬁhéﬁsfﬂ%%ﬁ%ﬂ% of Qlle(i{ri)‘g@tea rdeﬁ%tfvgg @Hereof,

with a compound of formula (ITA):

L-CH,CO,RY (LIA)

where R is an alkyl group and L is a leaving group such as a halogen atom, in the
presence of a base, and optionally thereafter in any order:

e removing any protecting group

e hydrolysing the ester group R' to the corresponding acid

o forming a pharmaceutically acceptable salt.or solvate.

The reaction can be carried out in a suitable solvent such as THF using a base such as
sodium hydride or the like. Suitable groups R include Cy.6 alkyl groups such as methyl,
ethyl or tertiary-butyl. Suitable L is a leaving group such as halo, in particular bromo
Preferably the compound of formula (ITA) is ethyl, methy! or tertiary-butyl bromoacetate.

Hydrolysis of the ester group RY can be carried out using routine procedures, for example

by stirring with aqueous sodium hydroxide or trifluoroacetic acid.
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230 NR~ \-RHH (i) (Il') 15 Conpounds of fornula
(I'11) can be prepared from conpounds of fornmula (IV)
whygooraaiser i on using a hydrogen and a suitabl e PeX/ak2084/000808

preferably, the catalyst used is palladiumor

pl ati numon activated carbon in the presence of a

pol ar solvent such as ethanol. R3 ON S-R3 H2ZN S 2

NR2 30 0O~~N\\R2 20 HH (N) (i) Compounds of fornula

(1'V) can be prepared from conmpounds of fornula (V) and

(VI) WD 2004/ 106302 PCT/ SE2004/ 000808 9 RO R S-R 3
Tl et ey i otpS i) pedoge et s
standae@ptqtém‘nng sravgs r Tlsdprotectipmarzd @m«vta«tﬂcm @dhn@mn,al sagps iagor

exanig eSS CgicCirs O s Mo PREeR SRR B or o

McO=RePRIBRE Padss f(pmql AR ‘PMre@ivg Arihps B gaHBRhtedb] rd edition,

aval | abl e or can be prepared usin 10 st andard

T. Wo Kadnsté ¥ WeM. Walswh iley-Intrsscignce ( ai n compounds of
formula (I) can be prepared from conpounds of formnula
(VI1) where X = hal ogen, preferably brom ne or

Comipothddef fhynile do), iowhivhtR! i0 NRSHR GNROES)K &in B feom compounds

of formula (IIT), by reaction with an acylating reagent such as acetyl chloride or sulfonyl

chloride.
-R® 3
HN_ R s R
N N
H H
(1) I

Compounds of formula (IIT) can be prepared from compounds of formula (IV) by
reduction using a hydrogen and a suitable catalyst, preferably, the catalyst used is

palladium or platinum on activated carbon in the presence of a polar solvent such as

ethanol.
-R® -R°
O,N S H,N S
N N
H H
(IV) ey

Compounds of formula (IV) can be prepared from compounds of formula (V) and (VI)



10

15

20

25

coupl i ngs) or boronic acids (Suzuki couplings) using

pal | adium catal ysis. Preferably the 15 catal ysts used
wae@4tied3naki s pal | adi um tri phenyl phosphi ne(0) , PGI/SE2004/000808

pal | adiun(l1)acetate in the presence of a phosphine

l'igand such as tri-ortho tolyl phosphine, in a

sui tabl e sol vent such as toluene or nethanol at 80C.

The group R17 is subsequently hydrol ysed as outlined

previously. X SR3 Rl SSR3 NR2 - -- ~~NR2 OR 17
1 OHO O 20 (VIl) (1) Cofpounds of formula (V) a&

rgpar ed from conpoupds formula (11) wR%
ounds o forpﬁi/a@ A @5 outlined previ Y-8
We 20044 106302 PCT/ SE2004/ 000808 10 X S, R3 SR Rz

\- 30 ~RRC\ N CEHORL7 O (Il) (VIl) Conpdilinds
of formula (11), where i s hal ogen are prepared
?{%cti ng a conpound of (%}9 formula (VII1) with aa{}y
conmpound of forrmula (VI): 3 RLOR ¢) + R3,-S-'"~R2
\ R2 "CLI\I-I\!—IZ H

in which R!, R* and R” are as defined in formula (J).

Preferably the reaction is carried out in a suitable solvent, such as dichloromethane or

THF, using a chlorinating agent such as sulfonyl chloride or terz-butyl hypochlorite.1

Compounds of formulae (V) and (VI) are commercially available or can be prepared using

standard chemistry well known in the art.

Certain compounds of formula (I) can be prepared from compounds of formula (VII)
where X = halogen, preferably bromine or iodine, by reaction with organostannanes (Stille
couplings) or boronic acids (Suzuki couplings) using palladium catalysis. Preferably the
catalysts used are tetrakis palladium triphenylphosphine(0), or palladium(IT)acetate in the
presence of a phosphine ligand such as tri-ortho tolyl phosphine, in a suitable solvent such
as toluene or methanol at 80°C. The group R'7 is subsequently hydrolysed as outlined

previously.

s-R Rl sR

- -
\ R2 - \ R2
\ NR(OH
HfORW
e} @)

(VID) @

Compounds of formula (VII) are prepared from compounds of formula (II) with

compounds of formula (IIA) as outlined previously:



(M) (M) (i) 10 in which R, R2 and R3 are as
defined in formula (1). Conpounds of fornula (Il) can
wheopnegezr ed by reacting a conpound of fornul aP¢T/5§2004/000808
with a conmpound of formula (X), w th subsequent
hydrol ysis of the ester as ﬁftlined previously 15 for
the synthesis of conpounds formul a (I): 3 1Rl SR
RNR2 + HSSR3 R2 L,ORL7 LTORL7 0 0 (IX) (X) (1)
20 in which Rl, R2 and R3 or protected derivatives
thergof’ are as defined in,formulg-RI'). The reaction
arried out in a suitabls«ssolent |n the presence
2 [ ) oom t enper at ur e,
f pol ar aprotic solvent, ~hixanpl.e DMF. Conpounds
of Hormul a WO 2004/ 106302 PCT/ SE2QQ@RI00808 11 (1X)
and (X) are commercially avail abl e or can be prepared
by nethods well known in the art. Crhe compounds of
éﬁrnula (1) have activity a%gﬁparnaceuticals, in
rticular as nodul ators CRTh2 receptor
activity, and may be used in the treatnent
(therapeutic or prophylactic) of conditions/diseases
Comippusrdsrog foranda (bm Wﬂi@fﬁa‘% ishdlogansrahiephred by rescting rsatpgund of
ed, by exce eqgul ated production of
5 :&mmﬁkﬁéﬂﬁﬁ3ﬂq¥§%WngB§Pfﬁggm‘A gnpound of the invention
or a pharmaceutically acceptable salt thereof, can be
used in 10 the treatment of: (1) (resplratory tract)
4 - oObstructive diseases of) the airways i ncl ydi ng: S—R

R hma, i ncl udi ng onC|aI al lergic, i R¥Yig
@ i nsi c, Texer cRrde- 2 dF rug- | nduc&d (i 2
DS ﬁNhyuj NSAID-lnduced) and dust -i nduced ~ast s,
bothfintern1ttent and 15 persistent and of all H
severities, and other causes of airway
hyper-responsiveness ; chronic obstructive pul nonary

dise@ﬁﬁ (COPD) ; broanVbis , including infectiqﬂ§
10

in which R, R? and R are as defined in formula (I).

Compounds of formula (I) can be prepared by reacting a compound of formula (IX) with a
compound of formula (X), with subsequent hydrolysis of the ester as outlined previously

15  for the synthesis of compounds of formula (I):

R} R
2
k’ro -R" '\“,O-F{17
0

(IX) X) Bty

20  in which R}, R%?and R® or protected derivatives thereof, are as defined in formula (I). The
reaction is catried out in a suitable solvent in the presence of a halogen, preferably iodine

at room temperature, in a polar aprotic solvent, for example DMF. Compounds of formula
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and eosinophilic bronchitis; enphysens;
bronchi ectasis; cystic fibrosis; sarcoidosis;

wo aroae06382 | ung and rel ated di seases; hyper sensPCT/$E2094/000808
pneunmonitis; lung fibrosis, including cryptogenic
fibrosing alveolitis, idiopathic interstitial 20
pneunoni as, fibrosis conplitCating anti-neopl astic
therapy and chronic infection, including tuberculosis

an illosis an her fungal fecti X .
%0 3hRT B Povnsiinly PMgDle e PARREIE S eibean vel knaypain the
art. thronbotic disorders of the lung vasculature, and

pul nonary hypertension; antitussive activity including
treatment of chronic cough associated with

infla ecretory conditions gf .the a S,
The PR of AgER © Bole g vk St naSERe Shitt BRRICH g odulators
of CRMED vsbeptr bktivaiyt hisd MBH b6 aERITh AR reAREnt Mﬁﬁ&i{&ﬁ@ Br prophylactlc)
rhinitis; perennial and seasonal allergic rhinit

of cqnqumaﬂdﬁﬁgaﬁen it hwm&n andem%@an@h@ryrrrab\mhlyh ali¢z@§3¢erbated or caused
ol vpo t he conmon
by exs ers%ge 81l ure e }/od{lgtllod &f %@c}g e %}%1%(83{;1%% yti al
virus, i an uenza, cor onavi rus (i ncluding SARS) and
adenovirus“ 30 (2) (bone and jaqints) arthritides _
A compogad af the ipyentionyor; ar{g]aggaqngtlcally acceptable salt thereof, can be used in
the tRSLE9RGENr 1 ti s/ osteoarthrosis, both primry and
secondary to e.g. congenital h|p WO 2004/ 106302
PCT/SE2004/000808 12 dyspl asia; cervical and | unbar

(iff 1673 nlfa:t(tgrlyiﬁa ggp%t?ggg?f% ﬁég%gg OP @glab\ﬁvgllégtq ?rlljgr:magtﬁma including
S pgﬂﬁ%faﬁ i8R 3lthhEs e'xﬂ‘ﬁlsﬂ,d bRGcis@ M8 idRek-induced (including

spondyl i tis, “psoriatic arthritis, reactive arthritis
andspirilafd NSédDHadungd) &pbhw&mdmp@b&tm;w, t@ﬁpmrtarrmttent and

arthrj i s anhd her .1 nf ec n-rel at d art at hi es and

ponerosteaF bl ot 2GtrteRe 8 B o Bk BB hpomo s

PotR®niclibs8a&BepUnbiG Bise fse STOPD TBroncARI4L, endiing infectious

chr onl c &st al -i nduced synovitis including urate

go@m eqsinaphilin brpyohisish emphuseaag brpwshiertasis;alysiéagbrosishd
lF &HB%B e%e lﬁg&%jrgiaggg(glgeasgsu Bﬁgerse%@%(yltgén&%gnms Iung

SJ oty ﬁachrmgerﬁcyﬁbﬁrgirg m‘doﬁn@sd&pamm 1lntelf@titﬁﬁ
scl eroderma;._system ¢ | upus 10 erythemat osus, ed
C OBRBERGNjES, flb%@éompélé%&r@ analrﬂapom?dm ﬂ)@fa@mapétcb@mc infection,
| hj
el fibeichftst andnSfeRiRostt Bid HPRAAEN iIORGH! L Siptications
pobf/luak graasplivestivat Naﬂuhim aminhkmnhmﬁMkmd&s iofiteudnggasculature,

idiopathic inflammtory. arthritides
j o PUMOBATYHPPBFS M & é%%%wa@élaﬂwf&?%ﬂ%geatmm of chronic

cough associated with inflammatory and secretory conditions of the airways, and

iatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and
vasomotor rhinitis; perennial and seasonal allergic rhinitis including rhinitis
nervosa (hay fever); nasal polyposis; acute viral infection including the common
cold, and infection due to respiratory syncytial virus, influenza, coronavirus
(including SARS) and adenovirus.

(2) (bone and joints) arthritides associated with or including
osteoarthritis/osteoarthrosis, both primary and secondary to e.g. congenital hip
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and rheumatic fever and its system c conplications;
vasculitides including giant 15 cell arteritis,

wqadagesut s arteritis, Churg-Strauss syndrome, PCT/SE2004/000808

polyarteritis nodosa, mcroscopic polyarteritis, and
vascul i tides associated with viral infection,
hypersensitivity reactions, “cryogl obulins, and

par aprotei ns; |ow back pain; Famlial Mediterranean
fever, Mickle-Wlls syndrone, and, Fam lial H bhernia

Fedwplasiaieqryical i lawhaespondylils; frfliodubagkiand mgriapam; theumatoid
te { L HIGRS, g . ' i:0) ; .
P R e S P nclocine

ot iyl esopepahdylis, periatit eslestis, acadti vebdyets- angpmdifferentiated

hypersensitivity reactions; phytg- and :

ohReB AR ey USRI ot e it etatsshermhqepihics and bone
hegig&iabfsQuan & tlietdiBssiR iR Miing Pbit IRRBaSHNAITRRES” Elyndrome;
atrophi ca, pyodernma gangrenosum skin sarcoid, discoid

| upite 281 chrgnip erpistabdndiicepenonitigisclugingprate spe, calcium

epi dernol ysi s _bull os urticaria angi oede

oapreplde Sertu ot and e ip a8 BRE Rndon, bursal and
eogjnaoRidfladtmatting Bekde s dae et PrimbBy) frdartéiafy Sjogren’s

bal dness, Sweet's syndrone, Weber-Christian syndrone,

er SinHEqTRc; wstemi ovcsosiv aq limited sclengderma; pyséepic\eptind

non- . . . S 0 .
nol PSS PRCORLS Sy UHRAECU RARERR comnciv

| egssaadiseabeyinfianthited myspathdey iacludimguidimegofiyesdtstmdg
eruptions. WO 2004/ 106302 PCT/ SE2004/ 000808, 13 (4),.

( eRpeFPYBHERRA PRI f%%‘HP%}WéU“\YP‘Pf%"}“ T adPdige 1(_1181?2&_1& |
Pefy toﬁ&gthﬁﬁﬁ%f Whdi&reg jdint GRRbURAGH i dsscviarbd Sric¥omes,
anterior a posterior uveltis; choroiditis;

ausml rewmetic favegankitsatyistemiocomplidatioms tvasoplitidesoindedimng giant

ffecti ot ti,na; h | i ti . | udi g
o kB P B G B Bihyapgts nodose,
| nglidtidagi Vil Pdrteritib Un@alascuiifidledash@iitedl ndth. vikadinfection,

(gastrointestinal tract)logl ossitis, gingivitis, _ .
pehynedsensitivity reagtensyp beygiltobsling, aed pataprgteinse fow kack pain; Familial

. ol ¢ oS Te 0 ohn
i M0 st (ERE WAL s BeolEs pROMRR P kR ver,
Pr Rebuchi Gisedsé;Wriig-igduaed artt0ghd, adhddhBRidss and hiyiopaihles.

bowel syndronme, 10 and food-related all ergies which
may have effects renote fromthe gut (for exanple

LA ISt By AP oo

fi berasitsseqnad delayedrope hypérsédsstivityweactioafyqghgty shdti s;

pagt(l:ortgggrimta%:i’?ié; sggértr]ho%fcu e?'mgt?t?s, %erlgarg{.ti%'herpetifomﬁs, lichen planus,
lichen sclerosus et atrophica, pyoderma gangrenosum, skin sarcoid, discoid lupus
erythematosus, pemphigus, pemphigoid, epidermolysis bullosa, urticaria,
angioedema, vasculitides, toxic erythemas, cutaneous eosinophilias, alopecia
areata, male-pattern baldness, Sweet’s syndrome, Weber-Christian syndrome,
erythema multiforme; cellulitis, both infective and non-infective;
panniculitis;cutaneous lymphomas, non-melanoma skin cancer and other dysplastic

lesions; drug-induced disorders including fixed drug eruptions.
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15 (7) (genitourinary) nephritis including
interstitial and gl omerul onephritis; nephrotic

waypewdnaegse? cystitis including acute and chroni BCT/SE2004/000808

(interstitial) cystitis and Hunner's ulcer; acute and
chronic urethritis, prostatig epididymtis,
oophoritis and salplngltls vuIvo vaginitis;
Peyroni e's disease; erectile dysfunction (both male
and 20 fenal e) AIIo raft rejection) acute and
%Medﬁ%)@1€fpgﬁlﬂ%%0ﬁ@un%¥1ﬂ§>ea figg PF’FBW@L?%Y%P? eRFC
Ki gtﬂgﬁ(ncnk}ﬁ itis) AUES a{nﬁgﬁsteHBf‘@véi@sr ERYoiditd; réuﬁﬁmmune
cornea or OMAng transfusion; or chron
gr dégenmatlmlsr infsmnohtey asserde2Saff&ying @dﬁ)etlﬂh zdpdathaﬂmits including
di seas and E r. denentl disarders_ ipcl udin C%E
anty™ IBOP Itﬂ? “&o%%r“sm ; PFpEHenS g}%l}cggg uirgl dupgahand
degygdanati ng syndrones; cerebral atherosclerosis and
vasculitis; tenporal arteritis; nyast heni a gravis;
acute and chronic pain (acute intermttent or

i ste of. cent.r er.i pheral
IR ennliR EneSberaess e rcBBuBn 8 Bapai s fuotucing
t 1 iegRRl einopBiicagiré-en@tinp idtocyfRfil Eroldd disedse) ddlitiaiftluding
bone pain, pain arising from cancer and tunor
| nWissiatve colKisyPropatinipEuLs anispalircodisanse.igitallp Rgwel syndrome,

208 phfsnBRREPEESGY Y 5BR0EE PR RFARE Bl su or example

nenﬁgﬁﬂegmhdﬁ§0§mnﬁﬁm)raI and peripheral nervous
system conplications of malignant, infectious or

. aut oi mune processes. (10) Ot her auto-inmmune and

‘(g g%ﬁ%aﬂg%gﬁ% ?ndh%ﬁh%gﬁtﬂﬂmg@zé; Igggflalcs Ffdi fibhrbdiS and

aves ease on’s di abet es
metirihbsis of theilopstdhblecydiitis mrocseatitia doitcacufpuangiushaonic.
eosi nophilic fasciitis, hyper-IgE syndrone,
ant i phosphol i pid syndrone. (11) O her disorders wth

@V (deRftb AR HePhBiis |G BeGRlal Qﬂﬁﬁflondpﬁﬁhb"q‘leﬁﬁrotlc

acqui red 1 nmune deficiency syndrone I"epr os
Se mdyomg/,rwmmpchdmg@upmé r@érqmmmtsrstlsylh dysm@gmd X“m)ier 8
sclero ffectin
Coblsia PO A lbhist P BHAS Rrph AL emiab s, Bepisgma
Ty 941 itk ﬁulvkoH@hﬁmeg)@bMeQﬂHseaw @rdctl lﬂd}@functlon (both male and
car di onyopat hi es i ncl udi ng nyocardi al sarcoi d,

i séaddd ¢ reperfusion injuries: 15 endocarditis,
valvulitis, and aortitis including infective (e.qg.
syphilitic); vasculitides;

(8) (Allograft rejection) acute and chronic following, for example, transplantation of

kidney, heart, liver, lung, bone marrow, skin or cornea or following blood

transfusion; or chronic graft versus host disease;

(9) (CNS) Alzheimer’s disease and other dementing disorders including CJD and
nvCJD; amyloidosis; multiple sclerosis and other demyelinating syndromes;
cerebral atherosclerosis and vasculitis; temporal arteritis; myasthenia gravis; acute
and chronic pain (acute, intermittent or persistent, whether of central or peripheral
origin) including visceral pain, headache, migraine, trigeminal neuralgia, atypical
facial pain, joint and bone pain, pain arising from cancer and tumor invasion,

neuropathic pain syndromes including diabetic, post-herpetic, and HIV-associated



di sorders of the proximal and peripheral veins

i ncl udi ng phlebitis and thronbosis, including deep
waQ edo/1043pDnbosi s and conplications of vari cosePUESEX04/000808

(13) (Oncol ogy) treatnent of conmon cancers including

prostate, breast, |lung, 20 pvarian, pancreatic, bowel

and col on, stomach, skin and brain tunors and

mal i gnancies affecting the bone nmarrow (i ncluding the

Ieukaen1as and |y throllf rati stens such as

HoBRJEPRRLE e%\ﬂsuli%ﬁc a3k Genkal %ﬂgrmﬁi%%?f NEREQUISYHET he

pr@éﬂﬁ@ﬁdaﬂﬂns SFatdnGAL Efg Bl oFE&téﬁﬁlﬁﬁh& x%bésgésse a”d

t unmour recurrences, par aneopl asti c rones.

(14) Di seases associated with raised Ievels of PGD2 or

(A0 s g ey SisBieR Torpap R b rootP g vroreis,
GaeaPuRbAR, AddisorPs dﬁ@i\s\éa&ﬁb&é‘@ﬁl@@ﬁus o ls 'tlﬁ%ﬁfb%&ﬁopaemc
defined for use in th erapy. 30 Preferably t

ruosa eesisopfilic Frsciitisy bipdra anedromdarttxphp$m1pui syodeoaee.
in which the chenokine receptor belongs to the CRTh2
receptor subfamly. WD 2004/ 106302 PCT/ SE2004/ 000808

(1D Balidridedetdis wRA dh ihfASmWMNE br g@fulifodicfabefhonbithinthding
conpounds of the invention are asthma, rhinitis and

asqizad imaesslsiiciencypingropa (AHE) kpesy, Szanardems, ad
Iﬁ%&@g}%l‘l es?rndﬂo{ne'ss preferred that the conpounds of
ve nt

on are used to treat asthma. 5 In a further
aspect, the present i nvention prOV|des the use of a
ound of for phar maceuti c

(é%)cnz%armés%ﬂr r%ie)véﬂ% aﬁﬁ‘é’r“é& € COIeNYY A lﬂ?B%P‘Eﬁf%‘
?ﬁﬁhﬂ@ﬁi deBicifis; HEB% UGS maoREHCRIE hmbRE use in

erapy 1n parti cul ar or the tredtment of a di sease
castiomyemhtiiys BRI gsugdrasdialamtdoid 1sn:ha¢1mcrr¢parﬁ1s1omnjm1@s;,

S B el RATEE B PR L e
diSR8&9bs B Drdieal aReRs, eﬁ?(félﬁé?ﬂlcflﬂ[ng%ﬁﬁeﬁlﬁs hktethaMibosis,

Preferably the conmpounds of the invention are used to
inelading deereeaie thrombosis end edraplicaforhefiakicose edsept or

bel ongs to the CRTh2 receptor subfamly. Particul ar
condi tions which can be treated with the conpounds of

(1B (ORME6y) Bleatddept aSEdiMon cancers including prostate, breast, lung,
ovarian, pancreatic, bowel and colon, stomach, skin and brain tumors and malignancies
affecting the bone marrow (including the leukaemias) and lymphoproliferative
systems, such as Hodgkin’s and non-Hodgkin’s lymphoma ; including the prevention
and treatment of metastatic disease and tumour recurrences, and paraneoplastic

syndromes.
(14) Diseases associated with raised levels of PGD; or its metabolites.

Thus, the present invention provides a compound of formula (I), or a pharmaceutically-

acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.

Preferably the compounds of the invention are used to treat diseases in which the

chemokine receptor belongs to the CRTh2 receptor subfamily.
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rhinitis and other diseases in which raised | evels of
PGD2 or its netabolites. It is preferred that the
w@ormowsds of the invention are used to treat BSI/RRH04/000808
20 The invention further relates to conbi nation
t herapi es wherein a con‘pounij of formula (1) or a
phar maceutical |l y acceptabl e Yal ts, solvate or in vivo
hydrol'ysabl e ester thereof, or a pharnmaceuti cal
conmposition or formulation conprising a conpound of
- formula (1) is admnistered concurrently or
{ r
P RS A P R ec PRGN LIy blfon o asthmma
rhlmua Bmie otheCAREAsey inewinelt ciistddetey oft PGD, psivs masabehtes It is preferred
f | ammat owel diseases, osteoarthritis or
that%tCQB}BBP ‘}slftquﬁtgﬂnlaéﬁll%{‘}dtoﬁ@ﬁtﬁs treatment of the
i nfl ammat ory di seases rheunmatoid arthritis, psoriasis,
i nfl ammat ory bowel di sease, COPD, asthma and allergic
In a furthei aspsct, te prcﬁevpbimmsiomfproﬁéesame jus el caonpave dﬁéormula @, or

nbi ned. wi t h t TNE: ¢ j nhi
a phigApe kY ko BRrRaR o ASiVaG Ihebeor & heftelaBetet dockd
mantiaBuly 6 Amddierbdnt)fotund if Hﬁriﬁﬁﬁ@faﬁ{culdr SRS ﬁleﬁtmelnt of a 511sease

nol ecul es (such as Enbrel.reg.), non-selective COX-1
medigd -ty CRIEhD puchras av@r@emhlm@soz PCT/ SE2004/ 000808 16

(such as piroxicam diclofenac, propionic acids such

as naproxen, flubiprofen, fenoprofen, ketoprofen and
Thus, mﬁ§eﬁﬂ1nvemeﬂe§w ebtnpﬁurfdﬁfféﬁﬁmlﬁ (B corch pharmaceutically-

|ndonethaC|n sul i ndac, azone, Xrazolones such as
accepiableysals or a0l thesent %Syhf‘é%lé eferecdelingd fargise imtherapypx- 2

inhibitors (such as el oxi cam cel ecoxi b, rofecoxib,

val decoxi b and etoricoxib) | ow dose 5 nethotrexate,
Prefd:reh‘)llynbmminpomds bEthennafionyorery chireat diggases in which the

eni ci | | mne r arenteral or oral
Che“&&{g RF TegpRi0N eé%%%sftto Wﬂ‘%ﬁcgﬁtp b? Yrer relates to
t he conbi nation of a conmpound of the invention

together with a | eukotriene bi osynthesis inhibitor,
PartiSulat pondjgesasdch Sanl @) trepted with tietcomponnds of tbewgemgsm asthma,

rhiniig#uy gafr gxls f ?t%ﬁltxgws(zlllz%a@?&gﬁ %g%léép{ Hslg)f%%olztes ﬂ is pfeferred
that fNeRShipoBRILIE thiNmiventfunlat édd 8 deat dxtiapdiene- 2-

al kyl sul fonam des; 2,6-di-tert-butyl phenol hydrazones;
met hoxyt etrahydropyrans such as Zeneca ZD- 2138; the

The %@R@&pﬂmﬁ% ﬁeﬁqgsqgs ’co%{ﬂa‘abﬁ gﬂer% hér&&xeaﬁénp&fad of formula (1)

cyanonap ene nmpoun

or a hartabatitallp hweptabmanu Ralatle in 8o hyddbysaBe esienthetedf, or a
15 and qui nol i ne conpounds such as M S-591, MK- 886
phargageusies! sompesHion s éormlé%tmcwn%ma tpprapquingl of ferpdg (1) is

adminfdtde8 Sofr Ry 6LIRLORAG Wit therap) TSP n Rent B5: the treatment of

any one of asthma, allergic rhinitis, cancer, COPD, rheumatoid arthritis, psoriasis,

inflammatory bowel diseases, osteoarthritis or osteoporosis.

In particular, for the treatment of the inflammatory diseases rheumatoid arthritis, psoriasis,
inflammatory bowel disease, COPD, asthma and allergic rhinitis the compounds of the
invention may be combined with agents such as TNF-o inhibitors such as anti-TNF
monoclonal antibodies (such as Remicade, CDP-870 and D,E;.) and TNF receptor

immunoglobulin molecules (such as Enbrel.reg.), non-selective COX-1 / COX-2 inhibitors
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i nvention together wiwth a receptor antagonist for
| eukotrienes LTB4., LTC4., LTD4., and LTE4. selected
wo p@ri1odse2 gr oup consi sting of the phenot hi azi nPGF/SP984/000808
such as L-651,392; 20 am di no conpounds such as
CGS- 25019c; benzoxal am nes ch as ontazol ast;
benzenecar boxi m dam des suctt as Bl I L 284/ 260; and
conmpounds such as zafirlukast, ablukast, nontel ukast,
pranl ukast, verl ukast (M- 679) RG 12525, Ro-245913,
(suCh RSpIpAGA, d(l@@na% mca%emc afids Bick ag napmsen, fbipyafen, fenoprofen,
S:
keto BB BN Radhict bk Pl BB ldBmblin, plindec,
apazond, IpyszIaEés suchiab phmylbtmazIoneLl saljcylates mﬁms&sphn),@)(-z
I, sof PDE4AD. . The prese i nven till furth
inhit SR EGD R CEEEF BT AT OND ARGl 261 cloRigon) low dose
meth'ofﬂ!faﬁé 1ORbRGRE Bf’c[es&‘ﬁnﬁ@ @dﬁﬁ%&:ﬁ‘lb?&ﬁﬁﬂenﬂ ehlcill 68 R RMofin or
antagoni sts suc¢h as cetirizine, 30 |ofatadine,
paremiesl or eiehgdlde, f exof enadi ne, astem zol e, azel asti ne,
and chl orpheni ram ne. WO 2004/ 106302 PCT/ SE2004/ 000808
17 The present invention still further relates to the
The H1@5dHt Nfen8n il furRPRIHEC o The EdIBbINhHNES 4 infR@aloh e
with a gastro protective H2. recergltor ant agoni st. The
inveptaasiost @mwﬁhaulmomem piosyntherss inhdliter xlipex yghrase (5-LO)
mhlb‘it%'g’ﬁI 534 poQgge sEacig HRE uﬂelgtgg{e (s )a%taIr%BII%Pédcﬁ%s LA88LeXRT-

761; Yageaomstpoliar AblsotﬁmﬁjOMbb’eﬂt4867@geﬂ{5 sssdtutéd-thiophene-2-
praopyl hexedrine, phenyl ephrl ne, pheny| propanol am ne,

alkylsuléonsgders drd-Hetertrhupiaheal h}@rw@mtbwf%rahydropyrans such as
I I
Zene VTR OIS NGRS SRS, gl SISt

commpdumylb ﬂmn}:eepzllnvéb%f)lme ~Cyay dquindiiner c«rhapoukﬂs Tinch e;ere%@,ﬁSO indole

and e scampesRds wieh o MEAPEoRR Sabana AT fo0s™ ' o ©f

anticholinergi c agents such as ipratropi um brom de;
tiotropium brom de; oxitropium brom de; pirenzepine;
The puresent éhventiep sthlé further Fhaegiodbeeombingiornt ¢foncaspduind of the

. further relates to the conhinafi .of d

invefin OEHDRY TR e Bist APEU oL cugSpes LBETHES, LDy, and

LTES. %ém&@ﬂ@f&@ﬁﬁtgqéuﬁm@isﬁﬁgoﬁm@ l@h@ﬁotﬂiamm BhcRrsa8I0hs 1.-651,392;
| soproterenol, i so& enal 1 ne, al buterol, sal butanol,

amidingy eampumds sechi avet @5019}ceb@upéalam@les saeheasnéaraiasiie,
I
benzgﬁe%c%qo%rgidﬁ%a@é esgéhs%scﬁﬂlg Izﬁ%fz@?,}qe otrm%imds sucgi as zafirlukast,

ablul@d’ﬂ ﬁﬁxﬁthkaSﬁ,Q)ralﬂﬁlCHsu WbﬂﬁKmDGMKG@IQQ, ROr12505,Rs-24591 3, iralukast
{3 (ML, 20 and M3) antagoni st.
(CGP 457 5A) and BAY X 7195.

The present invention still further relates to the combination of a compound of the

invention together with a PDE4 inhibitor including inhibitors of the isoform PDE4D.

The present invention still further relates to the combination of a compound of the
invention together with a antihistaminic Hj. receptor antagonists such as cetirizine,

loratadine, desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine.
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The present invention still further relates to the

conbi nation of a conpound of the invention together
wowao/166302 nsul i n-1 i ke growm h factor type | (| GeWPE2004/000808

mnmetic. 25 The present invention still further

relates to the conbi nation ?% a conpound of the

i nvention together with an rnhaled glucocorticoid with

reduced system c side effects, such as prednisone,

pr edni.sol one, fl unisol.ide ri antj nol one acet oni de,
The perseriRYP4SB ﬁeﬁ Terthsr &'Jﬁfsﬁéﬂ%? CHRBESERR 62 COTBETRL SHe
inveRfiGPIRBBELwiAA bt HERBI ige present
Ve 0% St I I%a?%ﬁher re { fBt 0 a{lﬁgoﬁgﬁ

i nvention sti at es conbi nati on of

a conpound of the invention together with an

i nhi bi.t or .of riXx tal | opr ot eases s), i.e. , the
The gReSeainyiciinn s s B DB ComBRACEMEL fEBppIELithe
B R RV
sympahbaesiasegett, Sddias§ropydindxleddns) phenBethivivie; dinylpropanolamine,

tr l.ysin- . -3),..stronel ysin-2 (MVP-10), and
peu oty TP BN e e
r C ; -

o T e B T AP PR ibiine
hydeelelofide.or s of chenoki ne receptor function such as

CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCRe,

CCR7, CCR8, CCR9, CCR10 and CCR1l1l (for the CC
The basstdtinvenGsLRtill fukReeREl ate$6GRS coaliiaRdo@Bea idf SFthe

. the G X-Cfamly) and CX3CRl for the CGX3-C famly.
invengonripgether With antichpbinessimagenis|such ay iPraropiwn Sraside otiqtppium

i nat i C FE% of | avention toget her
bron\%\/la?"ﬁd}g%{)élgﬁ% mg%eéﬁ S sﬁ%ﬁ %lg t@??%\é’g%et AZT, aciclovir
and fanticlovir, and antisepsis conpounds such as

Val ant.. The present i nven{gijgn sti|ll further relates to
The prrgent digrntian sBH ferthes relgfaniowthe combingtion of 3 porapeyngpt the

. . : | .
vl 3 U PO S BT
isopsit@thol sisoprehiliies slbutesd] Asalbuaksll formbeeoll sdtinBickdll ®rbutaline,

_Angiotensin-2 receptor antagonists, and EI atel et
orcipgeRaliwg abiQlferolingsylatc rad pirherolrapgthylxanthanings igeluding

. 0.t j .an. f
oGR8 B B RETOHBEL - S U o
and M%) iadmpomstsant s (such as sertraline), anti-

Par ki nsoni an drugs (such as deprenyl, L-dopa, Requip,
M rapex, MAOB inhibitors such as selegine and

The b3 lihVenBon SRMPurtHRR kit OfoShs BSRAbASt IR REompoimd of the
I nhi bitors, dopam ne reuptake inhibitors, A

invenemiggethet with ih deulindika gonwibtfactoDype hiled-Ayoimetics and
i nhibitors of neuronal nitric oxide synthase), and
anti-Al zheimer's drugs such as donepezil

The present invention still further relates to the combination of a compound of the
invention together with an inhaled glucocorticoid with reduced systemic side effects, such
as prednisone, prednisolone, flunisolide, triamcinolone acetonide, beclomethasone

dipropionate, budesonide, fluticasone propionate, and mometasone furoate.

The present invention still further relates to the combination of a compound of the
invention together with an inhibitor of matrix metalloproteases (MMPs), i.e., the

stromelysins, the collagenases, and the gelatinases, as well as aggrecanase; especially
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25 tacrine, COX-2 inhibitors, propentofylline or
nmetryfonate. The present invention still further

WO edoattes0t o t he conbi nati on of a conpound of tPET/SE2004/000808
invention together with (i) tryptase inhibitors; (ii)
pl atel et activating factor AF) antagonists; (iii)
i nterl eukin converting enzy (ICE) inhibitors; (iv)
| MPDH i nhi bitors; 30 (v) adhesion nol ecul e inhi bi tors

collalgpgcai nClsgﬁ:(}\(ﬁ\ggVLﬁ%%l@g%%%gﬁm(St Sip.h Ve g%tglgee Slk{ﬂ\gnsg ,tséromelysm -1
M ge DVJ]IUIPb 0 [ N’DﬁP I A M
( ngg&ga?gggz or a%}(?)ag%ln?tﬁsdtn@ B (ant [ -SH S?da entls2

., _col chicine; (xi) xanthine V\D 2004/ 106302
The gq%g%g gwfv%géqénostqﬁgﬁgheﬁﬁlg%@aﬁ%ec I nlgh?tléc%noé’[s aéco%lygddnd of the

1nveﬁ>c'i&1bt%%§iﬁélqmth StALS nBRY RO che Wi dRS E&ffﬁﬁ&f&ﬁ subihd CCR1,
hor none secr et agogues; (Xi V) ransf orm ng

CCR@; OWRZ A, &EIRIB, CER. ICR4HOGTR P CERG LECRErCURS, @CBW GCR10 and

coriTR g Gilolaribh: G X CReT KGR KR AT SEXCRor e -

X-c?{ﬂ%{ésa%;})@)%( ?ﬁ}ﬁ@&?ﬁg@%&y stinulating factor

capsar cin cream (xix) Tachykinin
NKI and NK3 receptor antagonists selected fromthe
group consisting of NKP- 608C, SB-233412 (tal netant);
The preserDiniéhBon Qtﬂki)urﬁxleami:aesetoi thdcdhbioatsorsef eainegbuhd @fitiche

onsi stin | JT-77 apd ZD-0 ; (xxi) TNFa . . .
inveliBestFighLhayHareS AR 1ishaS VAR, AZ iV AR Blepiclovir,
and tisEpsts c%ﬁ;ﬂﬁnéé’ﬂicﬁ%@\/dlﬁﬁl bitors (iNOS). or (xxiii)

chenpattractant receptor 10 honol ogous nol ecul e

expressed on TH2 cells. The conpounds of the present

d i ,
e G BbRaePENaEbRRe SaRT ] TR Lyisng ar e
inveh@§iPlogXhéonith Srdfovasyimer agaifls sudiTid RAIBLRP EREMAIBlodlged) lipid
such as FK-506, rapanycin, cyclosporine, azathioprine,

lowesing agarss pushies siasinatiihrates; hetackingkenn dseanhibiiarsi ADgiRtangA-2

receﬁﬁy aﬂ%j% %Eﬁseaﬂﬂsaégte e@ aﬁ%@%tﬁ)ﬂtl{ﬁggg mteﬂt e)é:t sting

osteoarthrltls Sui tabl e agents to be used in
ation include standard non-steroj dal

The amnt ﬂm\fepaﬂaratlbftwhsg Bdtes forihe eombingtion algpeamraung of theas
1nvegt(?orpﬂogé;cﬁéﬁ?% C?if géﬁ%ﬁ%@ﬁ? eﬁ%%rf?@?@r’éhs%nﬁ%ﬁﬁ RUYERrBRe), anti-

napr o et oprof en an
Parkidsopian flargs (fuehasde@snglyubidops, ]hm}‘uqnamlrapeacMAOB inhibitors such as

i.ndonet haci n, , I h
selegj | B OB Ao B e gl A 23R PG Fgmict
reupta'k@ iifHiBiesS, NEIA %ﬁa%tﬂhﬁ@ %b&meva’ﬁoﬂﬁfsolyo?amﬁﬁfa%%’iﬁs Bind

and etoricoxib, ana gesics and Tintraarticular

inhibitess aﬁmeesomhmmcawd@ syntbass) end puts-Adeheihery dmphsushas derepezil,
tacri%cla'l, %ﬁi 1%%%'1@%? p%f)gntofylline or metryfonate.

The present invention still further relates to the combination of a compound of the
invention together with (i) tryptase inhibitors; (ii) platelet activating factor (PAF)
antagonists; (iii) interleukin converting enzyme (ICE) inhibitors; (iv) IMPDH inhibitors;
(v) adhesion molecule inhibitors including VLLA-4 antagonists; (vi) cathepsins; (vii) MAP
kinase inhibitors; (viii) glucose-6 phosphate dehydrogenase inhibitors; (ix) kinin-B.subl. -

and B.sub2. -receptor antagonists; (x) anti-gout agents, e.g., colchicine; (xi) xanthine
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25 synvisc and P2X7 receptor antagoni sts. The

conpounds of the invention can also be used in
w@ormitmed: on with existing therapeutic agent SPEDSEI0b£000808

treatnment of cancer. Suitable agents to be used in

conmbi nation include: (i) 1

antiproliferative/antineoplgstic drugs and

combi nations thereof, as used in 30 nedical oncol ogy,

C as al f | {
oxidR AT %eﬁ%@g&éwg e PR PR hBG
sulfngﬁﬁ,&&'aﬁé aRd b@ﬁﬂb@éxﬁﬁ?@ﬁ&l (i) t%‘z'&’v'ﬂhﬂf@ﬁ‘xoﬁ@ Secrdthg gg@@ KRRS) |

I metabolites (for exa e antifol ates suc
transfdropingpgrpwitnfadion é’EGFBk éxvl)@lﬂﬁlaﬂrﬂdt@&@@owth factor (PDGF); (xvi)

NS N O T S
macrgﬁlq{gg)&ﬂ% RimuBEAL ik WW)P@&hi)tc@ﬁﬁaﬁ -E?f?éﬁi (*ix) ;

unDu antibiotics (for exanple anthracyclines
Tachikinin My | suhNIKsrecdptermmjagoniststelestediftam the graup oensisting of NKP-

soscERAE PRSI SRR 8 QT Bt OO Hrons

consﬁhgfbm S77 dnlieTD. 080 MRk ! tI'NTQx cdﬁv@ﬁir@%&ﬁﬁe iMHiReRs (T&CE);

vi norel bine and taxoids |ike taxol and taxotere);
(xxu}mniucetdmmcmm@r systhaseinhihiitooy GNOSo or észaimpthemoattractant receptor-

h IIotOX|n oposi de and teni posi de,
homGReGRREcs SHBFsRLRn I EU8bc ot hec my: (11
cytostatic agents such as antioestrogens (for exanple
tanmoxi fen, torem fene, raloxifene, droloxifene and

The ¢mmﬂ@n%t)w pb?mtrlnmon SRRl DA 1 @@abla@mrswyhor
OSteqﬁ)oﬁogF SABSRE gu hu%sv txli gé )dmlg%gtf% nﬂg@ggﬁ ct(:érg?% er one

immaseup ?@és.anﬂ-dgel‘rls aﬁélﬁ@XFKSSOS wpahiit aglospetise, biahioprine, and
exanpl e goserelin, leuprorelin and buserelin),

methefre¥@iet ogens (for exanpl e megestrol acetate),
aromatase inhibitors (for exanple as anastrozol e,
| etrozol e, vorazole and exenestane) and inhibitors of

The Sanpanids bathe iswentionsalyialsadtearsed iy cabibifatian) witly exisng therapeutic
whi ch i nhibit cancer cell S|on (f

omiesedpree nEGaSoits; SHRLT pBtsiabedRed Becappination

1ncldfdg Igialﬂﬁﬁrﬁ [n®n ? ?!H&kdnﬁaiﬁﬁalﬂ%hﬁl%ﬁ ROGRS ﬁﬁ%lhéf@t@fs ABLSRLE as

uncti on) Inhibrtors of "growh factor function,
pxro;ﬁomn,edaeinfalnec pogioninheids swahsasimaptoneie, fbémpfen, feacpl@ifen

e STEADS b B AP L O
apazHT@Se Sg?d%loﬁgd\ﬂucﬁﬁg Fhéiﬁ/llﬂﬁizlons rdahtylaes slamdy aﬁlﬁthC(deZ

, farnesyl transferase_ inhibitors, r osi ne
mhlbatomﬁaw iap belpgaxdh, y aldegoxi by rofrepxibaag §losisoxid nérs%gesws and

1nt1ala$1gb}faﬁ¥ Rlabie sg?h as %(o"ilﬂ?(#sgerrblgg ggcli fii&ﬁ%&ﬂ.{ﬁ a%cg{r%n sﬁgﬁ gseﬁﬁl?éan and

synvisc and P2X7 receptor antagonists.

The compounds of the invention can also be used in combination with existing therapeutic
agents for the treatment of cancer. Suitable agents to be used in combination include:

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in
medical oncology, such as alkylating agents (for example cis-platin, carboplatin,
cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan and

nitrosoureas); antimetabolites (for example antifolates such as fluoropyrimidines like
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tyrosi ne kinase inhibitors such as

N- ( 3-chl oro- 4-f | uor ophenyl ) - 7- net hoxy- 6- ( 3-
worerophad3dnopr opoxy) qui nazol i n-4-am ne (gefi ti NP@I/SE2004/000808

AZD1839), N-(3-ethynylphenyl)-6,7 25

bi s(2- met hoxyet hoxy) qui nazo'é n-4-amne (erlotinib,

CSl -774) and 6-acryl am do

chl oro-4-fl uorophenyl ) - 7- ( 3- mor phol i nopr opoxy) qui nazol

|n4amne for exanple inhihitors of the

-ﬂuﬁr%@ﬂe%ndd%gqf% aalfgﬁr?m@hmﬁt&etrﬁa@ %qsweé\ﬁ@lF%? e RGP BIrea,

[
s OB R Gl RENER S AR e 5 Bl ey
like adrmne)fche blepmyfcing dexaerbrbicind Gawdgicie lepalibigmeidahiti@nt mitomycin-
exagﬁle t.he antj-vascul. ar enq&thella cel

f.or r.o .
C dffcaewcm Ay GO ERh CPUTHAES pESRESEPTSP %%ﬁg@g%s*hke
vmcﬁéifn% Fablbose vﬁﬁéﬁh@mlh&elﬂ‘ﬁ@&flﬂak&H@hke Bﬁbﬁeﬁ{d taxotere) and
Appl i cati ons WD 97/ 22596, WO 97/30035, WO 97/32856 and
topoig@mesisd Bddhijoratidr sHENPiOAipOB PO I FOTINSHRE OPOsdeas! tepiposide,

s _that, wor t her mechanisns (for exanple
amsa[cpﬁg%o%ece}nr%dkgfa{ngrogh%*ngt ntegrin av(33 function and

angi)@stoataio)agedty buch\es S6tibefro ¥R R aRGR B oRMET) td8mifene,
Conmbretastatin A4 and conpounds disclosed in

raloxifenerdygloxifprg anphodertyiomsp| qestaegearrscanpyalopramegulators (for example

Y09 4057510V 9R0U A10801c 3 IARAAAR2A VPO SHRAARA: S0

cyprotease asktaeh I&demtﬁomed or 0.HRI¢ apadige (for lexahp‘id gomﬂmi‘,

such as | SIS 2503, an anti-ras antisense, i) gene

leupnoﬁ@}naqaﬂ busgrelink REAZESIPEDS (AT 532108 I@??&ﬁ%‘l’]eacﬁﬁﬁ GAgRaiese

c
1nh1l§1@és: g Wﬂaﬁ%zogﬁ Tb%%zﬂé,rbol 2 (]ggﬁ&e E)ge:i‘x?eggaﬁg) #Md inhibitors

of 5eenainoms@surhds digastédeapy) approaches such as those
usi_ng cytosine . deam nase,_ thym di ne ki nase or

babitibfents whiGhdpiicenees ceh E’}Vﬁﬂoﬁn@ aeaaﬁlaéﬁc%féllt)motelnase
1nh131f2)gsr @?iﬁaﬁﬁltaét% 1Hlluﬁft Q)?u ug r | o ac%eﬂ altivator receptor

er apy gene
functib®t apy; and (|x) |nnunotherapy appr oaches, incl uding

for, e | e e i yo, and.in o 15 ches. to.
| iy SBRior S rnforadRt By Obrioprre SEh B S ipdude growth
factot léﬁhb(ﬁﬁest Qﬁﬂﬁfl ?ﬁé&@cep%rtaﬂtlﬁd&%(fGPé(a%Hﬁ@th@%nu erbb2 antibody

interleuki’n 2, interleukin 4 or granul ocyte-nacrophage
trast@zurmMHemaphuT‘ﬁtand ¢hef antiterbb 1 alpm@a@h@lslmab Wbasf@:nesyl

-cel .l erg r.oach S|n transtect i mune, .
sl ey SRl o REK G PRSP 08 St BURE (Al ioitor, for
exan@® A RRS of ik BEideMhA @mﬂltfﬁ@cﬁﬁfa@ﬁlﬁ@oﬂ dxaBiple BEER fa.rmly
|'i nes and approaches u5|n? anti-idioty FIC anti bodi es.
tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-
chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for
example inhibitors of the platelet-derived growth factor family and for example inhibitors
of the hepatocyte growth factor family;
(v) antiangiogenic agents such as those which inhibit the effects of vascular
endothelial growth factor, (for example the anti-vascular endothelial cell growth factor

antibody bevacizumab [Avastin™], compounds such as those disclosed in International
Patent Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
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20 In a still further aspect, the present invention

provi des the use of a conpound of formula (1), or a
w@baameseut i cal |y acceptable salt or sol vate tPer/sEf004/000808

as hereinbefore defined in the manufacture of a

medi canent for the treatnen% of human di seases or

conditions in which rnodul atfon of CRTh2 recept or

activity is beneficial. 25 In the context of the

present specification, the term"therapy" also. ) .
compergnds dat wask By Ioffies meshanising desexampelingraidepahibitogs of integrin

hadi cat i . ag.contrary. The terms "therapeutic”
avﬁgﬁcﬁa{jﬁg@gn 1§%tlglc fly" should be construed

ac ¢d) daseglay daidfgin b agdniy @it ia® Cogdbirdthsthtid ARehd RoPOERS dasclosed
. . method of treating diseases nediated by PGD2 or its
in Tepattne] Pasen erlsron N 09 Hd Sl POB/40G20 + W Q0pL1665
WODHOSRIL I O65BER AllaETb R 15,ecept Or, whi ch compri ses

admnistering to a patient a therapeutically effective

amguntantfenae Wor &6 fcr @6 30 Ale FRbise SHACKH dreQiB(8 to A2 targets listed

co un f.farmula,. (1), or a pharmaceutically
abw&g&gtaég@ %{9 p &0 §13}"§a§t38t1%ﬁn3?ir odrug thereof, as
hey@linB&feah&apehpA8sthed Hclh AU E M &@g@&iﬁ)@é&ﬁé%%ﬁﬁey

method of treating an inflamatory especl a
abergan genes aB¢hsas dbarrantypti crabersank BRC AL of BROAL GREPT i sk

of.. sai.d di sease i ch _conpri ses dmipistering to
(eenfiiref B u P RR A SRR sedff Subbubing rohe
dearfidBRO tHighiBine ka3 bRa bidtdrial @ltrcredtiRtlsBBAAMd &R dpproaches to
. acceptable salt or solvate thereof, as hereinbefore
increpse paitcat toleyangeHe chpoieraphior srkeiherapy ayduasireultisisag teRistance

admnistered will, of course, vary 10 with the

genegtgﬁl'%gg’n (aen'pl oyed, the node of administration, the ’

t r gad imminetheiapg dpmoactehdnclodiag feledx atriplh €@avied anffai-vivoe

above- nmenti oned t herapeutic uses the dosage )
apprggiich fasingrease (e ipmugpeenititysef patigntyfumgys wlﬁ raich gnfansfestion

iSRSy e AT US4 o Bl O ALSGHEL oy

stimokatihg factdraagprdachps odicagaselidelh hasrgpcapptoached using transfected

. acceptable salts and sol vates . thereof nmay be used on
imumpg (LS S By ey G PE-SgBsIEcie fondsic Al APERathss SSHEL he

cytok@bMapbfeted RRA6NREAYiES Ad fibd hlﬁi-i’&igc%)t%‘ictaﬂﬁbodies.\

formula (1) compound/salt/solvate (active
ingredient) is in association with a pharmaceutically

abl e adj,uvant . diluyent or..carrier.. Dependi.ng_.on
tn o SE RRELa0 R0 A spt By rifed neuiofiab nit ale rufpotna o fétfula
(@), armashidedfically dcceptaile sabbdsolvate thereof, as hereinbefore defined in the
manufacture of a medicament for the treatment of human diseases or conditions in which

modulation of CRTh2 receptor activity is beneficial.

In the context of the present specification, the term "therapy" also includes "prophylaxis"
unless there are specific indications to the contrary. The terms "therapeutic” and

"therapeutically" should be construed accordingly.

The invention still further provides a method of treating diseases mediated by PGD?2 or its
metabolites wherein the prostanoid binds to its receptor (especially CRTh2) receptor,

which comprises administering to a patient a therapeutically effective amount of a
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conprise fromO0.05 to 99 %w (per cent by weight), nore
preferably fromO0.05 to 80 %v, still nore preferably

wo e@ni1@:30D to 70 %v, and even nore preferably PCDREDIL®O808
to 50 %v, of active ingredient, all percentages by
wei ght bei ng based on total,conposition. 25 The
present invention also pr ovidles a phar maceut i cal
conmposition conprising a conpound of forrmula (I), or
a pharmaceutically acceptable salt ol vat e t her eof

compRUnM&f Ul @ Rigrmarsatically acepiils b ROWR ot Rrodrug thereo,

as hdrQabdmakki,c@l | y acceptabl e adjuvant, diluent or
carrier. 30 The present invention also provides a

phar maceuti cal conposition conprising a conpound of

f I ), ticall t abl | t
e L3P e SaB AT BR S B b GEARLAEAGeS sty
psorfasiz Ak ia%ﬁ@tﬁ_ sWtAn @fﬂ%ﬁﬁ FRGRRIIrCald ¥ise 6 ophieR 'c@mprises
adj uvant, diluent or carrier. \WD 2004/106302
admiPETrBE20 0 110ie808 thegpeTiially wifeeti vecamaunt bf agompeund of formula
il1lustrated the followi ng,nonslinkti exappl es.. i
0, Qi el sk S s B el ok B FRERERS fgpned
sub-titl ed conmpounds of the exanples and net hods were
named using the 5 ACD | abs/nanme program (version 6.0)
For the gbevaduenitagd trsrpcutic usss\as épsassh adipmdsteredsinb.orf;copssg;) vary

vl R LIS, S APPSR

disofder ithdicaeedr ever se phase silica colum; (iii) Flash
col umm chromat ography refers to normal phase silica
- chromat ography 10 (iv) solvents were dried with MpSO4

For RE ab&eSntionkd BY2RMAE Hl%%hé’\gés% € At rBGe B WiRYof (BLARE Yvary
d wor k- u%

evaporation I n vacuo an procedures were
withdlbe cangpbuad el ¢ yed, the moadelof @flmimgstiadioal the diephsens dedired sind the

. dryi agents by filtration; (vi) Unless otherw se
dlso%?éinag’?tegper ations were carried out at anbient

tenperature, that is in the range 18-25C and under an
at nosphere of an inert gas such as argon or nitrogen;

The ¢ampaunid)of fommuwls (Py prodivge and pharink¢auicaldy dasaptebleysalimnand solvates

. oy ) . N

therdi e g P e oG Pl P B teitan i of

phar¥RE&utie AiNdonipBeiod\in MbedHERE fort@&NE@) edthporidkalR)IvERIAG1VEC
resonance (NMR) and mass spectral techniques; proton

ingroghephbis i assecigtiomwith @ hamagpeuidsallytaceentaide adjayant ydiBisnt eigarrier.
. I Lo, Sy _

Depitiferh 8 ridte ¥ R AR g piolicBli i EiBodich Sl Rterably

compidetfigrh ©105 tb199 dbwdapek ceRObyweight)l tnete praferably froin®.85 to 80 %w,

still more preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w,

of active ingredient, all percentages by weight being based on total composition.

The present invention also provides a pharmaceutical composition comprising a compound
of formula (I), or a pharmaceutically acceptable salt or solvate thereof, as herein before

defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

The present invention also provides a pharmaceutical composition comprising a compound
of formula (I), or a pharmaceutically acceptable salt or solvate thereof, as herein before

defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier.
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(ix) internmedi ates were not generally fully
characterised and purity was assessed by thin |ayer

we@ booarredzoyr aphy (TLC), hi gh-performance | i qui dPCT/SE2004/000808
chromat ogr aphy (HPLC), mass spectronetry (M),
infra-red (IR) or NMR analysjs; (x) mass spectra (MS):
generally only ions which ifitlicate the parent nass are
reported 25 when given, 1H NVR data is quoted in the
formof delta values for major diagnostic protons,
given in parts per mllion (ppn) reI ative to

rhe BERHAIEN 3 b TR, 5. A G AR ol

unlegaitaitd Glierite: = tetrahydrofuran Et OAC = et hyl acet ate
. .MCPBA = t. hl oro rb zoi c acid 004/ 106302
() the e 4nd 68 b 808P exaRPIgs d ds psrerappgusing the

WRisk b €
ARl RS o ks CHEREATUbARR ro

Can&%?l’/ SE2004/ 000808 25 Exanple | 0 N o~ NH s\ C _

(ii) uﬁbe%is sta {e&gwgéggv%g%pﬁ%g %Efé)ﬂgara%% I}ﬁ;ﬂ& was con cpe\t/ilu_s%qgal

Symﬁreh§y4NsvdBak@pEﬁwérﬂat@v&Jse phdvekineh céhulint r 0- 1H i ndol e To
irred solution of 3-nitroaniline 8 g) in THE (700

(iii) Flayh eddomaghramatqgaphywetora trreeimal phase Siicy mey te

. . r QWM Th t

) i el R RSO B ReOET 20 M it e bef or o

(v) Bvapdratibhoweorehanydd duibg] ro%rp E(aﬂﬁjﬁﬂﬂm 1 vhic@o gnd wask-up procedures
added as a solution in m). After 2 hours
wereg qairjéqqmt éﬁplhrgrr{(gallofr@§1dg@§o]a%scp@gh apdrying agents by f11trat1on

(vi) Unless otherwise stated, operations were carried out at ambient temperature, that is in
the range 18-25°C and under an atmosphere of an inert gas such as argon or nitrogen;

(vii) yields are given for illustration only and are not necessarily the maximum attainable;
(viii) the structures of the end-products of the formula (1) were confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton
magnetic resonance chemical shift values were measured on the delta scale and peak
multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad;
g, quartet, quin, quintet;

(ix) intermediates were not generally fully characterised and purity was assessed by thin
layer chromatography (TLC), high-performance liquid chromatography (HPLC), mass
spectrometry (MS), infra-red (IR) or NMR analysis;

(x) mass spectra (MS): generally only ions which indicate the parent mass are reported
when given, "H NMR data is quoted in the form of delta values for major diagnostic
protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal
standard;

(xi) the following abbreviations are used:

M.p. = melting point

THF = tetrahydrofuran

EtOAc = ethyl acetate

MCPBA = meta chloroperbenzoic acid



10 the reaction allowed to warmto room tenperature.

2M HCO (ag) was added to the reaction mxture before
w@omgam3nati on i n vacuo. The resi due was sl urrPESE2004/000808

nmet hanol and the solid which precipitated isolated by

filtration to give the sub-tjtle conpound (5.8 g). 1H

NVR (DMSO-d6) S 12.55 (s, 11, 7.76 (dd, 1H), 7.63

(dd, 1H), 7.31-7.22 (m 3H), 6.91 (dd, 2H), 2.47 (s,

3H) 15 ii _
DW?[I\@HZCEWAWBWW% hi ol - 2- net hyl - 4-ni tro- 1Hi ndol e- ac
I WP ester To a stirred suspension of
Mgs%&f%lﬁf‘g‘ﬁegﬁ‘ olmélt 60% di spersion in mneral oil, (0.85
Na,S§), + sodlidk sulfdt®0 m ) was added the product from part
i) (5.6 s a solution in THE (50 m). After
NaH; 3ﬁ?0ﬁ1§“§1“y$f8§?ﬂ‘faé Qture for 30 minutes ethyl
bronmpacetate (2.3 m) was added 20 dropw se over 10
m nutes. After 2 hours the reaction was concentrated
in vacuo, the residue dissolved in ethyl acetate,
washed with water, brine, dried (MySO4) and
concentrated in vacuo. Recrystallisation from ethanol
gave the sub-title conpound (5 g). 'H NWR (DVBSO-d6) 5
7.97 (dd, 1H), 7.65 (dd, 1H), 7.35 (t, 1H), 7.26 (dt,
2H), 6.92 (dt, 25 2H), 5.40 (s, 2H), 4.19 (q, 2H),
2.45 (s, 3H), 1.22 (t, 3H). iii)
4- am no- 3-[ (4-chl orophenyl ) thi ol - 2- et hyl - 1Hi ndol e- ac
etic acid, ethyl ester WD 2004/ 106302
PCT/ SE2004/ 000808 26 A suspension of the product from
part (ii) (2.25 g) in ethanol (170 m) was stirred in
the presence of 5% Pt/C (0.5 g) under 2 bar pressure
of H2. After stirring overnight the catalyst was
renmoved by filtration and the filtrates concentrated
in vacuo. Purification by flash colum chromatography
(14% Et OAc/ hexane as eluent) to give the sub-title 5
conmpound (1.4 g). 1H NWR (DVsO-d6) 8 7.30 (dd, 2H),
7.00 (dt, 2H), 6.85 (t,1H), 6.68 (dd, 1H), 6.23 (dd,
1H), 5.33 (s, 2H), 5.09 (s, 2H), 4.16 (q, 2H), 2.33
(s, 3H, 1.21 (t, 3H).
3-C(4-chl orophenyl ) thiol-4-(ethyl am no)-2-nethyl-1Hin
dol e-1-acetic acid, ethyl ester was 10 al so isol ated
as a by product fromthe reaction (0.33g). 'H NMR
(DVMBO-d6) 8 7.32 (dd, 2H), 7.01 (dd, 2H), 6.95 (t,
111), 6.73 (d, 1H), 6.16 (d, 1H), 5.70 (t, 111), 5.11
(s, 2H), 4.16 (g, 2H), 3.05 (dt, 2H), 2.34 (s, 3H),
1.21 (t, 3H), 1.02 (t, 3H. 15 iv)
4- (acetyl am no) - 3-[ (4-chl orophenyl ) thi ol - 2- net hyl - 1Hi
ndol e-acetic acid, ethyl ester
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To a solution of the product frompart (iii) (0.5 g)
in dichloronmethane (10 m) was added triethylam ne
w@ 00180430) and acetyl chloride (0.1 m), the rPEISE®N/000808
was stirred at room tenperature for 30 m nutes. The
m xture was then adsorbed opto silica gel and purified
by col um chronmat ography (33% Et OAc/ hexane as el uent)
to give the sub-title conpound 20 (0.52 g). 1H NMR
(DMBO-d6) 8 9.51 (s, 11-1), 7.46 (d, 1H, 7.34 - 7.27
(m 3H), 7.11(t, 1H), 6.97 (d, 2H), 5.24 (s, 2H),
(q 2H), 2.39 (s, 311), 1.86 (s, 3H), 1.21 (t,

="

Exair

acetylan1no) 3-1(4-chl orophenyl)thiol -2-nethyl -1Hi
nd | e-acetic acid 25 To a solution of the product from
(iv) (0.31 g) in THE (10 M) was added a 1M
tion of NaOH (aq) (0.75 m). The reaction was
I 8 vernlght at roomtenperature. The reaction
0 n1xtu s concentrated in vacuo and the residue
d| ssol ved/ suspended in water. The pH was adjusted to
4-(ALetyEirihodli3L [ -ehldebphed D tiieT 2iieths P HdindbieClacetic acid

reC|p|tated |solated by filtration.
ot : A0l idPIee gave the title

To SSERAY 6075 Bl I MFTARVRD 18 o 23 s st

tert-Butyllhypochlotitd) (6.BgPBopwise s 5 mitiRey, SThedthctiod. vés allewed to

389 2004/ 106302
Waﬂp@rr@ézgmﬁb%@g%ﬂe@ﬁ%rm%mﬁ% ophesiy é“El(%TPﬁ"PIé'ane @16 g) was
addeg-a[ (al\s!ol 'dn@n 0 mi§] APter 2 hours tnethylalzn %3 ]I as added and

Iorophenyl)t i ol - 2-net h ony
the maqh@h-a]lbmed tloverrnh t@amen enpeiaturel IM HC (aq) was added to the reactlon

i o SR BREOY bl The PR BB MR o
whlc?x;)éry&pﬁﬁe@ fsoldiQl 1 GEkEbn {d G Eaeasﬁaltﬁlekoagbhn& (3.81).(0.5

i n dichloronethane (10 M) were ad
'H NMReDMSQrd & 1205518, HiT), Tl (dve 1 Hare6s(ddf bHY17. 37 8Ri(uie3H),

( ﬂ%’é’ﬂi -1y e 10 reaction was stirred at room
6°91t(8 at&ﬁl?zs’dg’tdﬂ 2 hours before heating at reflux
over ni ght.

ii) 3-[(4-chlorophenyl)thio]-2-methyl-4-nitro-1H-indole-acetic acid, ethvl ester

To a stirred suspension of sodium hydride, 60% dispersion in mineral oil, (0.85 g) in THF
(100 ml) was added the product from part (i) (5.6 g) as a solution in THF (50 ml). After
stirring at room temperature for 30 minutes ethyl bromoacetate (2.3 ml) was added
dropwise over 10 minutes. After 2 hours the reaction was concentrated in vacuo, the
residue dissolved in ethyl acétate, washed with water, brine, dried (MgSO,) and

concentrated in vacuo. Recrystallisation from ethanol gave the sub-title compound (5 g).

"H NMR (DMSO0-d6) § 7.97 (dd, 1H), 7.65 (dd, 1H), 7.35 (t, 1H), 7.26 (dt, 2H), 6.92 (dt,
2H), 5.40 (s, 2H), 4.19 (q, 2H), 2.45 (s, 3H), 1.22 (t, 3H).

iii) 4-amino-3-[(4-chlorophenyDthio}-2-methvl-1H-indole-acetic acid, ethyl ester
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The di chl or onet hane was renoved in vacuo, acetonitrile
added (10 m) and the reaction was heated to 60 C for
WG 200800602 The m xture was adsorbed onto sili caPQESERANI000808
purified by colum chromat ography (33% Et OAc/ hexane
as eluent) to give the sub-%’ltl e conmpound (0.44g). 15

"H NVR (DVSO-d6) S 8.80 (s, , 7.39 (d, 1H), 7.32
(d, 2H), 7.20-7.07 (m 2H), 6.97 (d, 2H), 5.27 (s,

2H),.4.18 12 ,2.74_8 . 2.38 3H), 1.22 .
A Sueggnsmojf the §f°§us5° from et § )&Bﬁg% ] vy %}%PS sjiryed in the
preséﬁ@%%'?ﬁ%l"ﬂ/é?@ﬁl %HHM ba}?‘résﬁ\ﬁelo?lﬂ AGRE krrfy '(gfem-rll—%ﬁ the
| e conpound prepared by the nethod o 1
cataba&was(mmovg@ by @ltmtmnmnddhﬁcﬁlltra@@ conasmirp@dtin paguo. PerifivRion by

O d6) 813. 25 (s, 80 (s, AH)... 7.39.(d ,
flasth QY RbogitSritnt e Eloa TnSnd B gte o s up iy
cor wnd@ﬂ%(s 2H), 2.73 (s, 3H), 2.38 (s. 3H). APCI -

? p. dec > 243 C 25 Exanple 3 WO
HWBM@S@&E)W‘BEEO@W 0oveEs 2}1286 7)) N5 6.68 (dd, 1H), 6.23 (dd,

Sy S PR I 5 T st a0 o) -1

4- br ono- 3-[ 4(-chl orophenyl)th| ol - 2-net hyl -1 Hi ndol e

3- bronDphen | hydra2|ne hydrochl oride (15.34 g) in
rellerop) m. thip |- de(ethaydppeindo y-2rmethyl ik inslodd- bhacetic acid, ethyl ester was

13. 77
also%scog on| *g%?l%#r#?ﬁ%ﬁg&%ﬁﬁp g)l over %I) glhtn at room
H Nmmmqs@rc%) @32 (RN 2ED TAORNAE 2218y 619F (V. ATH06. 7?*@@ 1H), 6.16 (d,

resi due was artitioned between aqueous sodi um
IH)Hy g} 6gED, éalrlbén%lﬂb 4albdqd?En B&éddﬁaﬂﬂﬁn%M TheéH)ok-Fhfii 3H), 1.02
(t 3ﬁ2ase was washed with brine, dried (MgSO4) and

concentrated in vacuo. The residual oil was treated

with acetic acid (70 mM) and heated at 80 C overnight.
The 10 reactlon mxture was oured |nto vvater

To ahﬂloﬁto é&gﬁ&?}om 55}%‘ (1ﬁ?{5°5 E)e‘ﬁ Elﬁ@x%'n?e%héﬁ% Ir(130 W\pgsdadded

tnethylarmne (0 18 ml) and acetyl chloride (0.1 ml), the reaction was stirred at room

temperature for 30 minutes. The mixture was then adsorbed onto silica gel and purified by
column chromatography (33% EtOAc/hexane as eluent) to give the sub-title compound
0.52 g).

"HNMR (DMSO0-d6) 6 9.51 (s, 1H), 7.46 (d, 1H), 7.34 — 7.27 (m, 3H), 7.11(t, 1H), 6.97
(d, 2H), 5.24 (s, 2H), 4.18 (q, 2H), 2.39 (s, 3H), 1.86 (s, 3H), 1.21 (t, 3H).

-2-methyl-1H-indole-acetic acid

To a solution of the product from part (iv) (0.31 g) in THF (10 ml) was added a 1M

solution of NaOH (aq) (0.75 ml). The reaction was stirred overnight at room temperature.
The reaction mixture was concentrated in vacuo and the residue dissolved/suspended in
water. The pH was adjusted to 2 using dilute HCI (aq) and the solid which precipitated
isolated by filtration. Recrystallisation from acetonitrile gave the title compound (0.16 g).
'H NMR (DMSO0-d6) 8 13.21 (s, 1H), 9.51 (s, 1H), 7.46 (d, 1H), 7.33 - 7.27 (m, 3H), 7.11
(t, 1H), 6.98 (d, 2H), 5.12 (s, 2H), 2.39 (s, 3H), 1.85 (s, 3H).

APCI+ [M+H] 389
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(MgS™) and concentrated in vacuo. The m xture was
purified by flash col um chromat ography
WO 20%toa30/ hexane as eluent) to give the sub-PCT/EE2004/000808
conpound (4.43 g). 15 1H NWVR (DVMSO-d6) 8 7.31 (s, 1H),
7.30 (d,2H), 7.13 (dt, 2H),277.02 (t, 1H),,6.94
(dt,2H), 2.52 (s, 3H). ii)
4- br ono- 3-[ (4- chl or ophenyl ) t hi ol - 2- et hyl - 1Hi ndol e- 1| -
acetic ggid, 1,1-dinethylethyl ester 20 The sub-title
MP&%’H’E&W was prepared by the nethod of Exanple 1 part
(ii) using the product of part (i) and t-butyl
bronpacetate. The product was purified using colum
Examipleo2rat ogr aphy (10% Et OAc/ hexane as eluent). 1H NWR
(§DC13: 8 7.31 (dd, 1H), 7.21 (dd, 1H), 7.14 - 7.10
o) 2H), 7.05 (t, 1H), 6.94- 6.91 (m 2H), 4.77 (s,
g%, 2.49 (s, 311), 1.43 (s, 9H). 25 iii)
-3(4-chl orophenyl ) thi ol - 2- et hyl - 4- (5-pyri m di nyl)-1H
¥-1indgl e-1 -acetic acid, 1,1- dinethylethyl ester WO
NH 6302 PCT/ SE2004/ 000808 29 To a

etraki s(triphenyl p p ,
ethyligséermi xt ure was heated at 100C for 3 days.

o shligh Sy G ERREOE SRR B R E ik reghene 10 m)
wereRddded &richioy1aline ¥8Q 8l) and HetivRe 661 8@bri&e B. 9 thlf, Sndthe

1H), 8.57 (s, 2H), 7.68 (d, 1H), 7.10 (dd, 2 6. 99
reacté{p? waqﬁrgedga_t 3Qpr{1_|) @ﬁrppe];ﬂyge(fg_r A@lc_)%@d)’efcgﬂpg(zatgl_gzai ;%fhx,x Piqynight.

N . | e . .
The ficfipréeiornalduaeectited i o, deblobjulp sded (10 i) gnd the reaction
was Beatéd joreddiCefot 5dwats. Thranittik® whk addoibhddeonto sifioagel andpurified by

prepared by th tho f Exanple 1 part (v)_ using the
colum&@mamg%bﬁ &3%E@g?/3?xw £HeWERY 16 BixE thssubyiitiesnmproynd
(0.4@‘8.88 hpl ¢ (MeCN NH3(aq) as eluent). 1H NVR ( DMSO d6)

8.99 (s, 1H), 8.57 (s, 2H), 7.69 (d, 1H), 7.29 (t,

"H NMR)(DMSQ @6} §18.88H), 1HE 738 ((d1HL )32 @, 2H), (r80-2167, (5 21D, 6.97

s, 2H), 243 (s, 3H). 15 APCl- [M 408 Exanple 4
(d, 25{), 5.27H%s, 2H), 4.125 (g, 2H|)_|,)2.74 (s, 3H), 2.34 (s, |3_P-I), 1.22 (t, 3H)r.‘rp

i1) 3-I(4-chlorophenyl)thio]-2-methvl-4-[ (methvlsulfonyamino]-1H-indole-1-acetic acid

The title compound was prepared by the method of Example 1 part (v), using the product
from part (i).

"H NMR (DMSO0-d6) § 13.25 (s, 1H), 8.80 (s, 1H), 7.39 (d, 1H), 7.32 (m, 2H), 7.16 (t,
1H), 7.09 (d, 1H), 6.98 (dt, 2H), 5.15 (s, 2H), 2.73 (s, 3H), 2.38 (s, 3H).

APCI- [M-H] 423

M.p. dec > 243 °C

Example 3
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O OH IINNN ~ S -0-C NON 20
3-[ (4-Chl orophenyl )t hi ol - 2- et hyl - 4- pyrazi nyl - 1H i ndol
we@2004aeesvt c acid i) PCT/SE2004/000808
3-f(4-chl orophenyl)thiol -2-net hyl - 4- pyrazi nyl - 1Hi ndol
e-1l-acetic acid, 1,1- dinethylethyl ester To a
sol ution of the the product2 rom Exanple 3 part (ii)
(0 4 g) in toluene (4 M) was added
rlbutylstannylpyra2|ne (0.32 g) and
tetrakl s(triphenyl phosphi ne) pal | adium (0) 25 (0.1 g).
ci“eact| on m xture was heated to 80 C for 18 hours.
m xture was adsorbed onto silica and purified
ol um chr omat ogr aphy (33% Et QAc/ hexane as
Z @I o give the sub-title conmpound (160 ngy). 1H
\)NI\/R dé) 8 8.52 (d, 1H), 8.47 (d, 1H), 8.41 (t,
.68 (d, 1H), 7.30 (t, 1H), 7.13 - 7.09 (m 3H),
3-|g4ﬁCﬁﬁ)!ﬁﬂl_1 etyitithio-2ahettsy]-42S) pyrimitlin(13-1Biddole-14ketiSacid
. 9H. V\D 2004/ 106302 PCT/ SE2004/ 000808 30 i1)
4-bromot3 eiephlsnylihial- ) RGO pyr azi nyl - 1H i ndol

-br&nl)%l?e ? #ﬁg@ﬁﬁ%@?cﬂlbﬁé&&l%%%%%%% W5§Qﬂd@% td e

art urrfication
susppiisimacial-{ (4ehhypbehenhyB EiY kot B.74%) éh aatdiitrile SZOG-inI\)IMRd stirred

overg %Bat(raax)n tg_xpyerat-ylré%%nd( ég?) coaqultrat%g j_fgval_cbu? %4 1?139 Hyas
partlzlogé]d ﬁéﬂgeerﬁﬁleo& i by dI%FQn caﬁb@iﬁ\té §nd (ﬁbﬁloro%le'iﬁarﬂss ’Thg

orgaalc phase was washed w1th bnne dned (MgSO4) and concentrated in vacuo The

residual oil was treated with acetic acid (70 ml) and heated at 80 °C overnight. The
reaction mixture was poured into water, basified with aqueous sodium hydroxide and
extracted with BtOAc (twice). The combined organics were washed (brine), dried
(MgSOy4) and concentrated irn vacuo.

The mixture was purified by flash column chromatography (40%EtOAc/hexane as eluent)
to give the sub-title compound (4.43 g).

'H NMR (DMSO0-d6) §7.31 (s,1H), 7.30 (d,2H), 7.13 (dt, 2H), 7.02 (t, 1H), 6.94 (dt,2H),
2.52 (s, 3H).

i1) 4-bromo-3-[(4-chlorophenvyDthio]-2-methyl-1H-indole-1-acetic acid, 1,1-dimethvlethyl

ester

The sub-title compound was prepared by the method of Example 1 part (ii) using the
product of part (i) and #-butyl bromoacetate. The product was purified using column
chromatography (10% EtOAc/hexane as eluent).

'H NMR (CDCls: 8 7.31 (dd, 1H), 7.21 (dd, 1H), 7.14 - 7.10 (m, 2H), 7.05 (t, 1H), 6.94-
6.91 (m, 2H), 4.77 (s, 2H), 2.49 (s, 3H), 1.43 (s, 9H).

rimidinyl)-1H-indole-1-acetic acid, 1.,1-

dimethyvlethyl ester
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3-f (2-Chl orophenyl)thiol-2-nethyl-5-f
(met hyl sul fonyl )am no] - 1H i ndol e-| -acetic acid i)

WQ 20081100302 5- ni t r 0- 1H-i ndol e- 1-aceti c acid, ethpdT/8E1004/000808
2-Methyl -5-nitro-1Hindole (5.3 g) was dissolved in
di mrethyl formam de (20 m) d toit added sodium
hydride (1.2 g) for the m xtture to be stirred for 1
hour. Ethyl bronpacetate 15 (6.8 g) was added all at
once and a prem{)ltat started to form The

To a3 qHEREHON of [ PIORRRLIE) 450 e HOPHean k] Tiivas added
ethat lg?gﬂ&} tS?;%ﬁnﬁﬁ ﬂy? bR P¥id | 13t3rrﬁ% 9%1 t?cﬁﬂg}ﬁ‘gtﬁnﬁgﬁate (]hS ml) and

water, tr | ur at
final@nldtrdl{ib(eldphmdblhoqﬂnmﬂ)palladlm ®, (idbeng)s lfl]hetnhiktmie probepted at

1000{:%85 ia}ys #_I%g{\éR Hén%%lgganggn%ggcgg dhy é:%t é"sl’gﬁe%e:EtOAc)

gavezcﬁéllub—ﬂﬂé@ol_ﬁ?oun@ﬂk an drahbe @élqdfl t mé) 19 (t, 3H). APCI -

5- am no- 2-net hy HT'ndol e-1 -acetic

{ f |
"HNMIRApIRIO1te) SR (s 1) SBANSIAD, Slos g Bty e, Hbed @
1H), 7530 GO, 93 4614dd, 1R85 ew«;@ﬂ)pz 41@/@9@ 1 @51(9,1 aERN

charcoal (0.6 g) was stirred under a hydrogen
at mosphere at 3 bar for 4 hours The m xture was

g viscous ol
The (166 Bompourldm&pr{smeq byge ma@OﬂMamﬂez part (v) using the product

froms! ?Pe@'fﬁ P e ?W} @m%%% Phass Rl (MeETNR: @) as gusphe

acid, ethyl ester Methanesul fonyl chloride (1.15 g)
L. has added to a solution of 5-am no-2-nethyl-IH
H NMBdDPMSIOaibe8i8c0%(@si tED, 8t5y(s, 28), @169((d. By y.29r(t, 1H), 7.10 (m, 2H),

triethylamn d . dic romet hane (20 nl) at
698(5(169159 5142%’\7?@@&1@@%%}]?%432(%% vi scous oil for and
APCH jvigcuogt 20 C for 1 hour. 5 Water was added and the
m xture extracted with dichl oronethane, dried (Na2SO4)
and evaporated to give the crude solid. This was
uri fied by chromat ography using silica (40:1
' or onet hane/ et hyl acetate as eluent) to give the
sul-title conpound as a pink solid (1.4 g). 1H NWR
( dé) 6 9.23 (s, 1H), 7.30 (m 2H), 6.94 (dd, 1H),
N23(s, 1H), 5.03 (s, 2H), 10 4.14 (q, 2H), 2.85 (s,
, 2.31 (s, 3H), 1.19 (t, 3H). APCI- [MH 311 iv)
3-¥ chl orophenyl ) t hi ol - 2- met hyl - 5-f
l,\ﬁ nmet Sul f onyl ) ami nol - 1Hi ndol e- 1- aceti ¢ aci d,

Exa

3-[(4-Chlorophenyl)thiol-2-methvl-4-pyrazinyl-1H-indole-1-acetic acid
1) 3-[(4-chlorophenyl)thiol-2-methvl-4-pyrazinyl-1H-indole-1-acetic acid, 1,1-

dimethylethyl ester

To a solution of the the product from Example 3 part (ii) (0.4 g) in toluene (4 ml) was
added 2-tributylstannylpyrazine (0.32 g) and tetrakis(triphenylphosphine)palladium (0)
(0.1 g). The reaction mixture was heated to 80 °C for 18 hours. The mixture was adsorbed
onto silica and purified using column chromatography (33% EtOAc/hexane as eluent) to
give the sub-title compound (160 mg).

'H NMR (DMSO0-d6) & 8.52 (d, 1H), 8.47 (d, 1H), 8.41 (t, 1H), 7.68 (d, 1H), 7.30 (t, 1H),
7.13 - 7.09 (m, 3H), 6.55 (m, 2H), 5.21 (s, 2H), 2.40 (s, 3H), 1.44 (s, 9H).
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et hyl ester 15
2-nmet hyl -5-[ (et hyl sul fonyl ) am no] - 1Hi ndol e- 1- aceti c
waceiod1oesdhyl ester (0.31 g) and 2- chl or obenzePel/RED4/000808
(0.27 g) were dissolved in dinmethyl formamde (3 m)
followed by addition of iogine 0.30 g) for the whole
to be stirred at roomtenp ture overni ght. The
m xture was poured i nto aqueous sodi umthi osul phate
(50 M) and the resultant white precipitate collected
by filtration and rinsed with water, dried under
e fﬁﬁ.li Hﬁﬁgha‘&%{l a&ﬁﬁe and
The tltle e«ﬂnpmdreirwa&apmpmed by thereethdrboSEkarhplt [Lepactdmp srdthdpurification

1 d6). 6 9.34 (s, 1H), 7.55 (d,
by Pie yghgchQﬁy&?ﬁ? ae)alue& , 7(23 7.H)06 (m (3H),

1 5 2 : ;
H hﬁwﬂgbg\mé'@@ 8%. 26 5& ?tI-I)?)ll? & A%% £94 ( Ngc[gmzs%ﬁé é%ds 112—12 H).gz (dd,
1H),3-13 {QOQhﬂnoszWeﬂﬂydd)iIIHpB 58- (d‘etZlﬁ@MéS(s 2H), 2.38 (s, 3H)
fonyl)am nol -1H i ndol e-l-acetic acid The -
Ap(ﬁnwg'ﬁc%ﬁ‘pound was prepared by the nethod of Exanple 1
part (v) except that recrystallisation was not
required. (0.10 g) 1H NWR (DMSO-d6) 613.25 (s, 1H),
Exa@p®3S (s, 1H), 7.54 (d, 1H), 7.45 (dd, 1H), 7.21 (d,
30 1H) o, 7.08 (m 3H), 6.45 (d, 1H), 5.13 (s, 2H), 2.83
(s, 3 42.38 (s, 3H). APCI- [MH 425/427 Mp 212 C
V\Dio 4/106302 PCT/ SE2004/ 000808 32 Exanple 6 0 OH

O

i /,NI//CI OH 3-f

S IR3-Chl enyl )t hiol -2-methyl -5-[ (et hyl sul fonyl)anin
o] 1H— e-l1-acetic acid

3-[(2-Chlorophenyl)thio]-2-methyl-5-] (methylsulfonyamino]-1H-indole-1-acetic acid

i) 2-methyl-5-nitro-1H-indole-1-acetic acid, ethyl ester
2-Methyl-5-nitro-1H-indole (5.3 g) was dissolved in dimethyl formamide (20 ml) and to it

added sodium hydride (1.2 g) for the mixture to be stirred for 1 hour. Ethyl bromoacetate
(6.8 g) was added all at once and a precipitate started to form. The mixture was quenched
with 1 % aqueous acetic acid and the precipitate collected by filtration and washed
thoroughly with water, triturated with diethyl ether and dried under vacuum to give pure
sub-title product (6.2 g).

'H NMR (DMSO-d6) & 8.45 (d, 1H), 7.96 (dd,1H), 7.59 (d, 1H), 6.56 (s, 1H), 5.21 (s,
2H), 4.16 (q, 2H), 2.37 (s, 3H), 1.19 (t, 3H).

APCI- [M-H] 263

ii) 5-amino-2-methyl-1H-indole-1-acetic acid, ethyl ester

A suspension of 2-methyl-5-nitro-1H- indole-1-acetic acid, ethyl ester (6.2 g) in ethanol
(600 ml) in the presence of 10% palladium on charcoal (0.6 g) was stirred under a
hydrogen atmosphere at 3 bar for 4 hours. The mixture was filtered through celite and the
filtrate evaporated to give the sub-title compound as a pink viscous oil (5.3 g).

APCI- [M-H] 233
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51i)

3-f(3-chl orophenyl)thiol-2-nmethyl-5-[(nmethyl sul fon I
w@eionobe3dH i ndol e- 1-acetic acid, ethyl ester HEESE2004/000808

sub-title conpound was prepared by the nethod of

Exanple 5 part (iv) using tgg product of Exanple 5

part (iv) and 3-chl orobenzenethiol (0.34 g). APCl -

[MH 4531455 10 ii)

3-[(3- chloroohenyl)thlol _
~matyly plsubfanylamin indale e iyl gstemne

Metﬁénteklﬁ &l?fﬂgrg%ﬂfnige {ﬁﬁfs % gd Py a E&Etx&?gﬁquag‘ﬂgg} : %Lrﬂ £18-
1ndo]d—l1-lhlhﬁlc(aDMS@hy€B):st8 @3 @En (tlsethﬂlhbmneg(l%ml)sandlﬂ)hlor?)m@ﬂlane (20
ml) %tga d %%% Ve%ouégsl for ?@gk (J@%oujd'séljf fos %g% st(:[ge%d %q@z’c%g% hour.
Wat%ﬂv N’Eﬂi&d ﬁchhﬁ ré%&l@%: eﬁ%g'/tedd%zmh McRi mo&gtﬁal% dﬁég I&llz%d )Oand
evap%re{técﬂto%llr@ﬂﬁﬂﬂﬂlbydohﬁh Tals-wWasBriified b dhromatograpt(ljy usn)lg silica (40:1

Isulfon )am nol - 1Hi ndol e-1 -acetic
dich @mﬁ/@hmbmtrm st chueait)- to -gifeer thy sulstitle gemhgunsi asfaopipk yelid (1.4
) m noI 1H i ndol e-1-acetic acid, ethyl ester The
& sub-title conmpound was prepared by the nethod of

'H NBMRNPIMS 6-d85169.23 &) 1H3 7D ([ 2H)26. 9mr(ﬁml llH) @Q3ﬁxmplsm35(s 2H),

part (iv) and 4-chl orobenzenet hi ol .

4.144931H)% 8. 231@4/%@63@)%1?95@504/ 000808 33 ii)
- i or ophenyl ) thi ol - 2- net hyl - 5-[ (et hyl sul fonyl ) a
APCrﬁn Loﬁ:{ﬂ]i ndol e-1-acetic acid The title conpound was
prepared by the nethod of Exanple 5 part (v) using the

product from part (i),
2-chlorophenyl)thiol-2-meth

iv) 3 1-5-[(methylsulfonyl)amino]-1H-indole-1-acetic acid

ethyl ester
2-methyl-5-[(methylsulfonyl)amino]-1H-indole-1-acetic acid, ethyl ester (0.31 g) and 2~

chlorobenzenethiol (0.27 g) were dissolved in dimethyl formamide (3 ml) followed by
addition of iodine 0.30 g) for the whole to be stirred at room temperature overnight. The
mixture was poured into aqueous sodium thiosulphate (50 ml) and the resultant white
precipitate collected by filtration and rinsed with water, dried under vacuum to be
recrystallised from ethanol. The crystals were harvested and rinsed with isohexane and
dried under vacuum to give the sub-title compound (0.20 g)

'H NMR (DMSO-d6) § 9.34 (s, 1H), 7.55 (d, 1H), 7.45 (m, H), 7.21 (d, 1H), 7.23-7.06 (m,
3H), 6.44 (m,1H), 5.26 (s, 2H), 4.18 (q, 2H), 2.83 (s, 3H), 2.38 (s, 3H), 1.22 (t,3H).

APCI- [M-H] 453/455

v) 3-[(2-chlorophenyDthio methylsulfonyl)amino]-1H-indole-1-acetic acid

The title compound was prepared by the method of Example 1 part (v) except that
recrystallisation was not required. (0.10 g)

'HNMR (DMSO-d6) § 13.25 (s, 1H), 9.33 (s, 1H), 7.54 (d, 1H), 7.45 (dd, 1H), 7.21 (d,
1H), 7.08 (m, 3H), 6.45 (d, 1H), 5.13 (s, 2H), 2.83 (s, 3H), 2.38 (s, 3H).

APCI- [M-H] 425/427

M.p. 212°C



10

15

20

25

5'"HNW (DMSO-d6) S 13.25 (s, IM 9.37 (9, 1H), 7.57

(d, 1H), 7.23 (d, 2H), 7.22 (d, 1H), 7.07 (dd, 1H),
woG2848/106392 2H) , 5. 11 (s, 2H), 2.82 (s, 3H), 2. 3BCT/SE2004/000808

3H). APClI + [ M+H] 425/427 Mp. 214 C 10 Exanple 8 O CH

O-SNO OSI1G5

3- [(3 Met hoxyphenyl )t hi ol - 23%et hyl - 5-[ (et hyl sul f onyl)

am no] -1Hindole-1-acetic acid i)

3-[ (3- net hoxyphenyl ) t hi ol - 2- met hyl - 5-[ (et hyl sul f onyl)

am nol - 1H-i ndol e-1-acetic 15 acid, ethyl ester The

Rsitle compound was prepared by the nethod of

'—‘@a‘rrple 5 part (iv) using the product of Exanple 5

part (i) and 3-nethoxybenzenethiol APCI- [MH 449 20

i) OH
o 3- t hoxyphenyl )t hi ol - 2- net hyl - 5-[ (et hyl sul f onyl)
—& / 1H i pdol e-I -acetic acid The title conpound was

5brepared<2§ the nethod of Exanple 5 part (v) using the
pr oduct

ompart (i). 1H NI\/R(DI\/SOd6) S 13.25 (s
: d 1

i#a_d(?lgq !l;acetlc acid

. eth lsﬁﬁoﬁ an?lh% -1 280169 -acetic acid

, 2. . - p.
ethybentet/ 106302 PCT/ SE2004/ 000808 34 Exanple 9 0 OH
The sub-title compound was prepared by the method of Example 5 part (iv) using the

product of Example 5 part (iv) and 3-chlorobenzenethiol (0.34 g).
APCI- [M-H] 453/455

methylsulfonylamino]-1H-indole-1-acetic acid

The title compound was prepared by the method of Example 5 part (v) using the product
from Example 6 part (i).

"H NMR (DMSO-d6) & 13.25 (s, 1H), 9.33 (s, 1H), 7.46 (d, 1H), 7.21 (m, 2H), 7.11 (dd,
1H), 7.07 (dd, 1H), 6.95 (m, 2H), 4.88 (s, 2H), 2.82 (s, 3H), 2.39 (s, 3H).

APCI+ [M+H] 425/427

M.pt. 224 °C

Example 7

ethyl ester
The sub-title compound was prepared by the method of Example 5 part (iv) using the

product of Example 5 part (iv) and 4-chlorobenzenethiol.
APCI- [M-H] 453/455



10

15

20

25

~NO/ -S _NOH

3-[ (4- Met hoxyphenyl ) t hi ol - 2- net hyl - 5-[ (et hvl sul f onvl)
w@eionobe3dH i ndol e-1-acetic acid 5 i) 3-f PCT/SE2004/000808

(4- met hoxyphenyl )t hi ol - 2- et hyl - 5-[ (et hyl sul f onyl ) am

nol - 1H-i ndol e- 1-acetic acid, ethyl ester The

sub-title conmpound was prepé?ed by the nethod of

Exanple 5 part (iv) using the product of Exanple 5

part (iv) and 4-net hoxybenzenethiol. APCI - [MH 449

10 ii) |

in) 3374 EAOREHBONRREA UL Bl et Dl YR - 2L e acid

The pitle garpduly whgrepatd by tief mEthadpk ExbmpRr3 pdri/(v) usinBghd freduct
rod%ct frompart (i). 15 1H NVR (DMSO-d6) b 13.25

ffonfgaft M), 9.33 (s, 1H), 7.46 (d, 1H), 7.03 (d, 1H),

o il 149135 Q0o ey g i sl n
1H)'[ MH(dG 2H)N8.96 (R 28),G. 120, BB 2 (s18HN 2.3 GHBHN | O H

D CF3 3-f
APQIy [MHH1 473f4 et hyl phenyl ) t hi ol - 2- met hyl - 5- f
M.p.( &yl sul fonyl ) am nol - 1Hindol e-1- acetic acid i)
3-f(2-trifluoronethyl phenyl)thiol-2-nmethyl-5-f(nmethyls
ul fonyl )am nol - 1H-i ndol e-1- 25 acetic acid, ethyl

Exa(letlsgtle(>e 53

3-[(3-Methoxyphenyl)thio]-2-methyl-5-[(methylsulfonyl)amine|-1H-indole-1-acetic

acid

1) 3-[(3-methoxvphenyDthio]-2-methvl-5-[(methylsulfonyDamino]-1H-indole-1-acetic

acid, ethvyl ester

The sub-title compound was prepared by the method of Example 5 part (iv) using the
product of Example 5 part (iv) and 3-methoxybenzenethiol
APCI- [M-H] 449

i1) 3-[(3-methoxyphenyl)thio methylsulfonyDamino]-1H-indole-1-acetic

acid

The title compound was prepared by the method of Example 5 part (v) using the product
from part (i).

"H NMR (DMSO-d6) 8 13.25 (s, 1H), 9.34 (s, 1H), 7.50 (d, 1H), 7.26,d, 1H, 7.08 (t, 1H),
7.06 (dd, 1H), 6.64 (dd, 1H), 6.55 (d, 1H), 6.47 (d, 1H), 5.11 (s, 2H), 3.62 (s, 3H), 2.82 (s,
3H), 2.40 (s, 3H).

APCI- [M-H] 421

M.p. 292°C
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WD 2004/ 106302 PCT/ SE2004/ 000808 35 The sub-title
conpound was prepared by the nethod of Exanple 5 part
w@ ooj/1080N0g the product of Exanple 5 part (i VRCEHRER004/000808
2-trifluoronethyl benzenethiol. APCI- [MH 487 5 ii)
3-f(2-trifluoronethyl phenyl% hi ol - 2-nmet hyl -5-((neth
| sul fonyl)am nol - 1Hi ndol e-?* acetic acid The title
compound was prepared by the nethod of Exanple 5 part
(v) using the product frompart (i). 1H NVR ( DVMSO d6)
E___nm_gﬁxa 25 (s, 1H), 9.35 (s, 1H), 7.72 (d, 1H), 7.54 (d,
1H), 7.a36 (t, 1H), 10 7.24 (t, 1H), 7.22 (s, 1H),
7.11 (edy, 1H), 6.73 (d, 1H), 5.12 (s, 2H), 2.82 (s,
3Hx .40 (s, 3H). APCI- [MH 459 Mp. 207 C 15
plg~11 0 OH N-SAN OC/ OHSN
2ol i nyl ) t hi ol - 2- et hyl - 5-[ (et hyl sul f onyl ) ami
dgte<| -acetic acid i)
3-[(8-qui nol i nyl )t hi ol - 2- net hyl - 5-[ (et hyl sul f onyl ) am
3-[(4rMletlidxyiphdnylsthio] s methyl &ej (thetleylbmiForsdaming@P1 Hindole-1-acetic
sub-title conmpound was prepared by the nethod of
acdpyanple 5 part (iv) using the product of Exanple 5
i) 3- @@rnﬁetm)a%h@f%tﬁoﬂmrﬁahmns Pnsth v @RfnyD hivkddl- 14 doie) 1-acetic
8-quinol't nyl') thiol-2-nmethyl -5-T (et hyl sul fonyl )am
_@;@hﬂﬁﬁlndol e-l-acetic acid 25 The title conpound

he BiERRE FopRime Yas RSt &) B RAREoPERHe 5 phretF) Ueinb e
product of Example 5 part (iv) and 4-methoxybenzenethiol.
APCI- [M-H] 449

-2-methvl-5-[(methvlsulfonvDamino]-1H-indole-1-acetic

acid

The title compound was prepared by the method of Example 5 part (v) using the product
from part (i).

"H NMR (DMSO-d6) 6 13.25 (s, 1H), 9.33 (s, 1H), 7.46 (d, 1H), 7.03 (d, 1H), 7.04 (dd,
1H), 7.00 (d, 2H), 6.81 (d, 2H), 5.07 (s, 2H), 3.67 (s, 3H), 2.83 (s, 3H), 2.42 (s, 3H).
APCI+ [M+H] 421

M.p. 215°C

Example 10

3-[(2-Trifluoromethylphenylthio]-2-methyl-5-[(methylsulfonyl)amino]-1/-indole-1-

acetic acid

methylsulfonylaminol]-1H-indole-1-

acetic acid, ethvl ester
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WD 2004/ 106302 PCT/ SE2004/ 000808 36 'H NVR ( DMSO- d6)

6 13.25 (s, 1H), 9.29 (s, 1H, 8.99 (dd, 1H), 8.38 (d,
wa2dp/1068065 (m 2H), 7.54 (d, 1H), 7.30 (t, |P)T/SE2084000808

(s, 1H), 7.11 (dd, 1H), 6.68 (d, 1H), 5.14 (s, 2H),

2.80 (s, 3H), 2.40 (s, 3H).. APCl+ [M+H] 442 5 Mp.

257 C Exanple 12 OOH ON®SN| / OH S

3-1(2- (Met hyl et hyl ) phenyl )t hi 0] - 2- net hyl - 5-f

(met hyl sul fonyl )am nol -1Hindol e-1- 10 acetic acid i)
Theeub-ﬁ(c compoandh yiag prepriee bk wetiogof Example,d p8t fiv) using the

- acid, ethyl

pro g B D b A e SRR 0 e

AP@R{NMbH] d87 Exanpl e 5 part (iv) using the product of
Exanple 5 part (iv) and 2-(2-nethyl et hyl)benzenet hiol.

15 APCl - [MH 461 ii)
i) 33k o ihSTBY YA Se-1-
acetgmoagpd und vvas prepared by the nmet hod of Exanple 5 part

arfonyl)amn
The zt%éugsrlﬂ%g r Odugtbyféé)megmgé@%amﬂ%S pa%tl_%\/%(s@,gfhﬁ product

frond p&f (i§d, 1H), 7 22 (d, 1H), 7.06 (m 2H), 6.89 (t,
! 50(dd 1H), 5.10 (s, 2H), 3.50 (m 1H), 2.81
HNMR G}MSOzd@)QB (325 (SH), 91386, (M), 7313 (d, 1HRT.§4(d, 3H),.7.36 (t, 1H),

100555, Bt 03 B0l RS BB A5, Y8 3 20
3H)

APCI- [M-H] 459
M.p. 207°C

Da

Example 11

3-[(8-QuinolinyDthio]-2-methyl-5-[(methylsulfony)amino]-1H-indole-1-acetic acid
i) 3-[(8-quinolinyDthio]-2-methyl-5-[(methylsulfonyl)aminol-1H-indole-1-acetic acid,

ethyl ester
The sub-title compound was prepared by the method of Example 5 part (iv) using the

product of Example 5 part (iv) and 8-quinolinthiol.
APCI- [M-H] 470

methylsulfonyl)amino]-1H-indole-1-acetic acid

The title compound prepared by the method of Example 5 part (v) using the product from
part (i).
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37 0r" OH OHs C
5- (Acetyl am no) - 3-[ (4- chl oronhenyl )t hi ol - 2- net hyl - 1H-1i
wodaiaedlencetic acid i) PCT/SE2004/000808
5- (acetyl am no) - 2- net hyl - 1H-i ndol e-acetic acid, ethyl
ester Acetyl chloride (0.10 %) was added to a solution
of the product from Exanple part ii) 5 (0.28 g) in
di chl oronmethane (10 m) and triethylamne (0.2 nl) at
.0 Cand |left to stir at 20 C for 1 hour. Water was
H Ny OMRO-1660 ni3xd3s el Bk 0128ds.d B OR (dd.diDoB Sl e .65 (m,

dri d rifi I [ ogr aph
20 oo R o 107 B0 e B K MR TR o 2i B B, 2.00
(s, 3HMe 2810s t3H). e conpound as a pi nk powder (0.19 g). 10

1H NI\/RSDI\/SOdG) 8 9.69 (s, 1H), 7.73 (d, 1H, 7.22
APCl. IMH] 442 12 (dd, 1H), 6.18(s, 1H), 5.00 (s, 2H),
M.p4;§5%ogq, 2H), 2.30 (s, 3H, 2.02 (s, 3H, 1.20 (t,

3H). APCI- [MH 275 ii)

5- (acetyl am no) - 3-r (4-chl orophenyl )t hi ol - 2- et hyl - 1H- i

ndal e-acetic acid, ethyl ester 15 The sub-title
E—&B&Sﬁﬁnd was prepared by the nmethod of Exanple 5 part

(iv) uskbng the product frompart (i) (0.19 g) and

4- chl opokgnzenethiol (0.20 g). The m xture was poured

oi nteyagueous sodi um thi osul phate, extracted with ethyl
_le @*’ washed with water, dried (Na2SO4) and
Tdvapor a

et The residue was recrystallised from
ive the sub-title conpound as a pink
solid (.13 g). 20 1H NVR (DVBO-d6) 8 9.80 (s, 1H),
7.67 (d, 1H), 7.43 (d, 1H), 7.36 (dd, 1H), 7.27 (d,
Metlagylethvpheg)thid)-2meflsyl-S2iinetkvlaAfdnyl)atiho]- PH3fAdole-1-
s, .3H), 1.98 (s, 3H), 1.21 (t, 3H). APCI- [MH
ACeNGAIR19 iii) 5-(acetyl anino)-3-[(4-chloro
i) 3-nencl e tny RkiydpkBh 1 thiol - & 91-$:1 G161 Aty B agith ol NG -indole-1-
title conpound was prepared by the nethod of EXanple
acetigagoid the product frompart (ii). 1H NWR

L gsibhg
s oo o5 ansd ) o nélig St igbie s o Singge
produdt ofZERamglle 8 haftiv) Al Q—Q-Iﬁ&hﬁléthggbanzeﬂetﬂﬁl.( s, 3H).

APCl + [ MrH 389/ 391 WO 2004/ 106
APCI- [M-H] 461

2 PCT/ SE2004/ 000808

methylsulfonyl)amino]-1H-indole-1-

acetic acid

The title compound was prepared by the method of Example 5 part (v) using the product
from part (i).

"H NMR (DMSO-d6) § 13.25 (s, 1H), 9.33 (s, 1H), 7.49 (d,1H), 7.27 (d, 1H), 7.22 (d, 1H)
7.06 (m, 2H), 6.89 (t, 1H), 6.50 (dd, 1H), 5.10 (s, 2H), 3.50 (m, 1H), 2.81 (s, 3H), 2.39 (s,
3H), 1.33 (s, 3H), 1.31 (s, 3H).

APCI+ [M+H] 433

M.p. 160 °C

Example 13
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38 Mp. 247 C Exanple 14 0 OH9R S 11 / d 05
4- (Acetyl et hyl am no) - 3-[ (4- chl or ophenyl ) t hi ol - 2- et hyl
WO 2id4i106d0t e- | -acetic acid i) PCT/SE2004/000808
3-[(4-chl orophenyl )thiol-4-(ethyl am no)-2-nethyl-1Hin
dol e-1-acetic acid, ethyl ester. The sub-title
conpound was prepared by t heé’net hod of Exanple 1 part
(iv) using the by- product from Exanple 1 part (iii).
1H NMR (DMBSO-d6) 8 7.53 (d, 1H), 7.22 - 7.18 (m 3H),
6.91 - 87 (m 3H), 5.21 (s, 10 2H), 4.19 (q, 2H),
4.01 (im °'1H) 2.92 - 2.81 (m 1H, 2.41 (s, 3H, 1.31
(s 1.21 (t, 31-1), 0.91 (t, 3H) ii
4¢ yI et hyl am no) - 3-[ (4- chl or ophenyl ) t hi ol - 2- net hyl
=TI Hi nd - -acetic acid The title conpound was
prepared the net hod of Exanple 1 part (v) and the
X \ . W ( O q46), S 7.

i) 53&Gelx\lamm@—méthvl EH}mdéle—Zﬂc jcm_mdl, Idb_hyl ésté)rZ ( m 1H) 2. 39

Ace%gl ':éﬁ)g%a(é 1§§) %a@ggg%fﬁog soé\n&mo e Rgac%igf;;)m ]'\E/l)tat“nple 5 part ii)

0.3 Zg%ﬁl dﬁhio%lﬁ@chﬁﬁé’ﬂlbtrﬂl') aha i ShRR(ORYHE AF B Yhd #E Qir at 20

met hyl - 1H-i ndol e-| -aceti ¢
°C for 1 hour. Water was added and the mixture extracted with dichloromethane, dried

(N2250,) and purified by column chromatography (eluting with 1:1 iso-hexane/ethyl
acetate) to give the sub-title compound as a pink powder (0.19 g).

"H NMR (DMSO0-d6) §9.69 (s, 1H), 7.73 (d, 1H), 7.22 (d, 1H), 7.12 (dd, 1H), 6.18(s, 1H)
5.00 (s, 2H), 4.13 (g, 2H), 2.30 (s, 3H), 2.02 (s, 3H), 1.20 (t, 3H).
APCI- [M-H] 275

-3-[(4-chlorophenyl)thio
The sub-title compound was prepared by the method of Example 5 part (iv) using the

-methyl-1H-indole-acetic acid, ethyl ester

ii) 5-(acetylamino

product from part (i) (0.19 g) and 4-chlorobenzenethiol (0.20 g). The mixture was poured
into aqueous sodium thiosulphate, extracted with ethyl acetate, washed with water, dried
(Na;S0s) and evaporated. The residue was recrystallised from ethanol to give the sub-title
compound as a pink solid (0.13 g).

"H NMR (DMSO0-d6) § 9.80 (s, 1H), 7.67 (d, 1H), 7.43 (d, 1H), 7.36 (dd, 1H), 7.27 (d,
2H), 6.94 (d, 2H), 5.20 (s, 2H), 4.16 (q, 2H), 2.39 (s, 3H), 1.98 (s, 3H), 1.21 (t, 3H).
APCI- [M-H] 417/419

-2-methyl-1H-indole-acetic acid

iii) 5-(acetylamino

The title compound was prepared by the method of Example 5 part (v) using the product
from part (ii).

'H NMR (DMSO0-d6) § 13.25 (s, 1H), 9.79 (s, 1H), 7.67 (d, 1H), 7.42 (d, 1H), 7.34 (dd,
1H), 7.27 (d, 2H), 6.96 (d, 2H), 5.07 (s, 2H), 2.39 (s, 3H), 1.98 (s, 3H).

APCI+ [M+H] 389/391
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acid i)
3-[(4-chl orophenyl ) thiol-4-[cycl opropyl carbonyl ) am nol
WO 260a804392 - 1H- i ndol e- 1-acetic 25 acid, ethyl BGI/SE2001MD0808
2004/ 106302 PCT/ SE2004/ 000808 39 The sub-title
compound was prepared by the nethod of Exanple 1 part
(iv) using the product fr ord Exarrple 1 part (iii) and
cycl opropyl carbonyl chloride. 'H NVR (DMSO-d6) 8 9.74
(s , 7.49 (d, 1H), 7.43-7.26 (m 3H), 7.10 (t,
Mp476 98 {m 2H), 5 .24 (s, 2H), 4.18 (g, 2H), 2. 40
(s, 3H, 1.53 (m 1H), 1.18 (t, 3H), 0.64 (m 4H). 5
i1)3-[(4-chlorophenyl)thiol-4-[c
Examplefddopyl car bonyl ) am nol - 2- net hyl - 1H-i ndol e- 1- acetic
aci d ,The sub-title conpound was prepared using the
nmet h of Exanple 1 part (v) and the product from
arﬂ{(j‘?“). 10 1H NVR (DVSO-d6) 8 9.58 (s, 1H), 7.60 (d,
—£.28 - 7.22 (m 3H), 7.09 (t, 1H), 7.02 (m 2H),
. 2H), 2.41 (s, 311), 1.50 (m 1H), 0.68 (m
tP dMH 413 Mp. 183-185C 15 Exanple 16 0 OH
O

4 (A TG D 3 d Sk ﬁe@vﬁhﬁ% S rethy Bindale T aotic acul

i) 344 BRGHANSAMINB)- 4%&&1%3@)01 ﬁi%pfg@xﬁ g@ -% %@ta{&y&, ot ester.
I ndol e-1-acetic acrd , )Y -

Thecohitirrdmpasnd wepprepareld py tthemettod od Eatmpleahpdre(it) g the by-
i using the 2 roduct from Exanple 1 part (iii

Pro‘i‘%?\é}ff}ﬂﬁj‘i’ija%ﬂpl%ﬁl 88({3 1H NMVR (Dlvrsonga) 810. 25 Es )1H)

1

Hﬁwﬁ%l(ﬂﬁsolhﬁgtﬂs?@d(mz) iéélq 1%@19 é@g ?1') {Kéﬁ @%521 (s,

ZH)(él92<H)ZH)441)9 (I(nqull%f?z -22 80(1¢$1HB|3)41 &, BH), 1.81 (SHH), 1.21 (,

3H), 0.91 (¢, 3H)

-2-methvl-1H-indole-1-acetic acid

The title compound was prepared by the method of Example 1 part (v) and the product
from part (i).

"H NMR (DMSO0-d6) 8 7.55 (d, 1H), 7.22 (dt, 2H), 7.18 (t, 1H), 6.89 - 6.86 (m, 3H), 4.99
(s, 2H), 2.77 (m, 1H), 4.02 (m, 1H), 2.39 (s, 3H), 1.28 (s, 3H), 0.91 (t, 3H).

APCI+ [M+H] 417

Example 15

7o

3-[(4-Chlorophenylthio]-4-[cyclopropylcarbony)amino]-2-methyl-1H-indole-1-acetic

acid

-2-methyl-1H-indole-1-acetic

acid, ethvl ester.
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25 ii) 4-(benzoyl am no)-3-[(4-chl orophenyl)thiol -

2-netal -1Hindol e-1-acetic acid The title conpound was
w@e@paoasd usi ng the nethod of Exanple 1 part (RQT/SE2004/000808

the product frompart (i). WO 2004/106302

PCT/ SE2004/ 000808 40 1H NMR (DMSO d6) 810.26 (s, 1H),

7.86 (d, 1H), 7.75 (dt, 2H),397.58 (m 111), 7.50 (m

2H), 7.36 (dd, IH), 7.21 (dt, 2H), 7.17 (t, 1H), 6.90

(dt, 2H), 5.03 (s, 2H), 2.40 (s, 3H. APC - [MH 449
Thepqupttitieiconmppgw was preanisidy e methogref Exadiple 1 part (i) Ging the

PfOé‘ﬁ‘E %]IDA %ﬂ@é lina%((ﬁﬂ%ﬁh%&%‘%% ic)arbony ch%onnaat hyl-1Hind
H MMROBMBRIE) B 12 (@Em)! 7:45ktl tudplerd-7a6aki QHHCT. (;, 11), 6.98

ethyl ester 10 Thiosalicylic acid was a

(m, :%Dui 2o, 3D thES (5 dHNGE-40 (so AHEdabD (1o, A8 (£.i3H), 0.64 4m, 4H).
ng) in trifluoroacetic acid (10 mM) was added
thiosalicylic acid (351 ng) and the resulting

ii) 3s]44 phlvsostien Wathid])eRlogdl obfopiRerioal ) 4mSmethRE 1 ALINEME S -acetic
was concentrated in vacuo and the residue dissolved

aci§ i Et OAc and washed with NaHCO3 (aq), brine, dried

1S YORREEDeB0 BBLATE ARG B ) and v

Purificatron
procEtcmohhmm@)e as el uent) gave the sub-title corrpound

(O 1 8 9.51
R Caigo-§0)0 S (5. 606 60 (0 16, 785 56200, 39, 7 0% 10280, 7.02
, 2 (s, 3

(m,(lz’_ﬁ%,osz.ég% o Eé‘lbﬁlﬁﬁ ,%1‘-*19,1.5’0&?,1(}6, 088, #ef2 (S. 3H),
APCla¢®k-H] 4b3 no) - 3-f (3- chl orophenyl ) t hi ol - 2- et hyl - 1Hi nd

ol e-1- tic acid 20 The sub-title conpound was
Lipphé%i?éﬁFby the method of Exanple 5 part (iv) using

the product frompart (i) (0.11 g) and

3-chl orobenzenethiol (0.048 g), then purified by
Examplpd6ati ve hplc (eluent MCN NH3 (aq)) to give the

title cgnpound (70 ng). 1H NVR (DVMBSO-d6) 8 9.49 (s,

1H), 7rA%H(d 1H), 7.29 (d, 1H), 7.24 (t, 1H), 7.14

(dd

Savy

--2-methyl-1H-indole-1-acetic acid
-2-methyl-1H-indole-

1-acetic acid, ethyl ester

The sub-title compound was prepared by the method of Example 1 part (iv) using the

product from Example 1 part (iii) and benzoyl chloride.

"H NMR (DMSO-d6) 8 10.25 (s, 1H), 7.84 (d, 1H), 7.75 (m, 2H), 7.59 (m, 1H), 7.50 (m,
2H), 7.40 (d, 1H), 7.21 (m, 3H), 6.88 (m, 2H), 5.28 (s, 2H), 4.19 (q, 2H), 2.40 (s, 3H), 1.17
(t, 3H).

-3-[(4-chlorophenylthio]- 2-methyl-1H-indole-1-acetic acid

The title compound was prepared using the method of Example 1 part (v) and the product
from part (i).
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1H), 7.08 (t, 1H), 6.97 - 6.95 (m 2H), 4.96 (s, 2H,
2.38 (s, 3H), 1.86 (s, 3H. 25 APCI- [MH 387
wEzEphas018 WO 2004/ 106302 PCT/ SE2004/ 000808  BAT/SE200H00808

NS ONHS/ G O 3-[(4-Chlorophenvl)thiol-4-[f
(di met hyl am no) sul f onvl | am nol - 2- net hvl - 1Hi ndol e- | -
acetic acid i) 40
3-[(4-chl orophenyl )thiol-4-[f(dinmethylam no)sul fonvl I a

1 m nol - 2-met hyl -1Hindole-1- 5 acetic acid, ethyl est

H NMR €DMSGuiisns 1056 (4,) 1ERd.86i (deiHy 7515 @arEY 7. ém(@r idy 7. 50 (m,

). were adde 0 f
210, Banighel 1D it oo 1 BE8 ) b @baEbng o8 etk 2ot 3.
APCI—E@VI- )g%@re was heated at reflux for 24 hours,
adsorbed onto silica and purified using colum
M.ptehsaisfogr aphy (33% Et OAc/ hexane as eluent) to give
the sub-title conmpound (95 ng). 10 1H NWMR (DMBSO d6) S
8.80 (s, 1H), 7.35 - 7.29 (m 3H), 7.13 (t, 1H), 7.07
1AH ., 6.99 (dt, 2H), 5.25 (s, 2H), 4.18 (q, 2H),
: s, 6H), 2.37 (s, 3H), 1.21 (t, 3H. ii)
3- [’gﬁ-chl orophenvl ) thiol -4-[[ (di met hyl am no) sul fonvll a
m nol ©°2- et hyl - 1H-i ndol e-1 - acetic acid 15 The title
ound was prepared using the nethod of Exanple 1
(v) cand the product frompart (i). 1H NWR
\[rFDI\/S 8 879 (s, 1H, 7.31 (m 2H), 7.14 (dd, 1H)),
7.04 .99 (m 4H), 4.51 (s, 2H), 2.54 (s, 6H), 2.34

(s 3H). APCl - {MI—E 452 20 Exanple 19
4-(Acetylamino)-3-[(3-chlorophenyDthio]-2-methy -1H-indole-1-acetic acid

i) 4-(acetylamino)-2-methyl-1H-indole-1-acetic acid, ethvl ester

Thiosalicylic acid was added to a solution of the product from Example 1 part (iv) (474
mg) in trifluoroacetic acid (10 ml) was added thiosalicylic acid (351 mg) and the resulting
suspension was heated to 60°C for 4 hours. The mixture was concentrated in vacuo and
the residue dissolved in EtOAc and washed with NaHCO3 (aq), brine, dried (MgSO,) and
evaporated to give crude material. Purification by column chromatography (50%
EtOAc/hexane as eluent) gave the sub-title compound (0.13 g).

'H NMR (DMSO-d6) § 9.51 (s, 1H), 7.54 (d, 1H), 7.07 (d, 1H), 6.96 (t, 1H), 6.50 (s, 1H),
5.02 (s, 2H), 4.14 (q, 2H), 2.33 (d, 3H), 2.12 (s, 3H), 1.20 (¢, 3H).

i) 4-( acetylamino)-3-[(3-chlorophenyl)thio]-2-methyl- 1 H-indole-1-acetic acid

The sub-title compound was prepared by the method of Example 5 part (iv) using the
product from part (i) (0.11 g) and 3-chlorobenzenethiol (0.048 g), then purified by
preparative hplc (eluent MeCN/NH; (aq)) to give the title compound (70 mg).

IH NMR (DMSO-d6) § 9.49 (s, 1H), 7.43 (d, 1H), 7.29 (d, 1H), 7.24 (t, 1H), 7.14 (dd,
1H), 7.08 (t, 1H), 6.97 - 6.95 (m, 2H), 4.96 (s, 2H), 2.38 (s, 3H), 1.86 (s, 3H).
APCI- [M-H] 387

Example 18
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3-[(4-Chl orophenyl)thiol-2-methyl-4-[[(1-nmethyl-IHim
waoelawal1e6s0y1 ) sul f onyl | ami nol - 1Hi ndol e- 1- acet i BCHSEH04/MD0808

2004/ 106302 PCT/ SE2004/ 000808 42 i)

3-[(4-chl orophenyl)thiol - ﬂlethy -4-[[(1-nmethyl -1Him

dazol - 4-y1) sul fonyl | am no] i ndol e-1-acetic acid,

ethyl ester Triethylamne (75 1) and

1-met hyl -1 Hi m dazol e- 4-sul fonyl chloride (96 ng) were

added!_to a solution of the product from Exanple 1

prt 'i*l) (0.2 g) in acetonitrile (20 M) and the 5
was heated at reflux overnight, cooled,
e- onto silica and purified using colum
hy (70% Et OAc/ hexane as eluent) to give
che sub e conpound as an oil (245 ng). 1H NWR
(DI\/BOdG) 8917 (s 1H) 773(d 1H), 763(d 1H),
A-[huliethylami fongl p VI-indole-
(dt 2H) 5. 20 (s 2H) , 4 15 (g, 2H), 3.60 (s,
&c-eﬂ@ﬁ,f‘izss(s 10 3H), 1.17 (t, 3H). ii)

i) 3-[34-LhTbrésHeAvIORRE Y (] difhie@lytdni HeSs i bny#tablif di-2edefii-1H-midele-1-
dazol jmv]Zes) sul fonyll am nol - 1H i ndol e-1-acetic acid
¢t

acetigigeids nmpound was prepared usi ng the nethod of

Tnet%xﬁaﬁ#?e@%hy@%l%é n‘g?tlgrls?%tt yP(i}ﬁ_‘Sd:H&%(él;ﬁ %%Pelm ,%5 go %%}luﬁon of

the p&éﬁucﬂ-fﬂbm E’xa@%plé part@iﬂ) (150 rﬁ%) ﬁlCHéetolr_ll)ﬁhDe (5 %@8The hiRdre was
, s
heatezl %zet@@c fog @i homsaldsomd Hptm%hca argl @tﬁwéwemz@owm 9R

chrogatoéraphy (33% EtOAc/hexane as eluent) to give the sub-title compound (95 mg).
'"H NMR (DMSO0-d6) & 8.80 (s, 1H), 7.35 — 7.29 (m, 3H), 7.13 (t, 1H), 7.07 (dd, 1H), 6.99
(dt, 2H), 5.25 (s, 2H), 4.18 (q, 2H), 2.56 (s, 6H), 2.37 (s, 3H), 1.21 (t, 3H).

1-

-2-methyl-1H-indole-1-

acetic acid

The title compound was prepared using the method of Example 1 part (v) and the product
from part (i).

'H NMR (DMSO-d6) § 8.79 (s, 1H), 7.31 (m, 2H), 7.14 (dd, 1H), 7.04 - 6.99 (m, 4H), 4.51
(s, 2H), 2.54 (s, 6H), 2.34 (s, 3H).

APCI- [M-H] 452

Example 19

OH

Q NH S
(‘j]/s\\o \©\CI
N
3-[(4-Chlorophenyl)thio]-2-methyl-4-[[ (1-methyl-1H-imidazol-4-yl)sulfonyl]amino]-

1H-indole-1-acetic acid

\Z
__>:O
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. 1H-mdo

A-/-Cl 3-[(4-Cnhlorophenyl)thio]-4-f
[ (di met hvl am no) acetyl | am nol - 2- et hyl - I H i ndol e-1 -

wa@e@iltes3eri d i) PCT/SE2004/000808
3-[(4-chl orophenyl)thiol-4-[[(dinmethylam no)acetyl | am
nol - 2-met hyl - 1H-i ndol e-1 - 25 acetic acid, ethyl ester

The sub-title conpound was ﬁﬂepared by the nethod of
Exanple 1 part (iv) using the product from Exanple 1
d

(iij)
rolmat: ogL; (33% Et OAc/ hexane as eluent). WO

004/ 000808 43 1H NMVR (DMSO-d6) S
TrietRyla@hine%75 Wh)and8 -hbthytll Hlikidazéle3psulfail Chloridé)96 el were added
(t, 11-1), 6.97 (d, 2H), 5.25 (s, 2H, 4.17 (g 5ty
to aolygion of theygrodut Sy Exaraply 1 part(01)((@.2 D) acetortrile (203#)).and the

mix) -r% D38 Bpet HSRERS PYTRISh caoletaste kel opie i wdanyified pring

columm elgonmtoaydphly W@%@D&dheﬁaﬁ:ﬁ@hﬁ‘en@ﬁtb%iveﬂh@ stib-titi€ compound as
GO gun was prepared using the method of Exanple 1

an%]a&fq (I\BS and the product frompart (i). 1H NMR

1 .

HISRERMSD G0 9 15 ¢ 3i T3 & 13 183 GpfaThag o, 7 o

1H)( 3.08 202 (21, S, .98, 218, 820 (55 2H3H).15 &, 08 (60 ?:')3H),1@.33 s,
APCI-%\H]430 Example 21 OOH cc ONH\ O @)

3H)gl dAketi-anmi no) - 2- met hyl - 3-rr 4- (met hyl sul f onyl ) phenyl |

thiol -1Hindol e-1-acetic acid 15 i)
4- (et hyl sul f onyl ) benzenet hi ol

- ii) 33H4-chloraphén {litbtdhaA-mathiyb Ay [ (I beeth @neT amitas odd-yipsulfonyllamino]-

bi sylfhi e % 0 g) were heated in NWP (10 nl) at 80C
HiGRIeAC xture was poured into water, washed with

USSR M R B ) B
frooppah (i).

"H NMR (DMSO-d6) § 9.16 (s, 1H), 7.73 (d, 1H), 7.62 (d, 1H), 7.31 (dt, 2H), 7.22 (dd,
1H), 7.08 - 7.02 (m, 2H), 6.99 (dt, 2H), 5.01 (s, 2H), 3.59 (s, 3H), 2.32 (s, 3H).

APCI- [M-H] 489

Example 20

3-[(4-ChlorophenyDthio]-4-[[(dimethylamino)acetyllamino]-2-methyl-1H-indole-1-

acetic acid

-2-methvl-1H-indole-1-

acetic acid, ethyl ester

The sub-title compound was prepared by the method of Example 1 part (iv) using the
product from Example 1 part (iii) and (dimethylamino)-acetyl chloride, hydrochloride.

The product was purified using column chromatography (33% EtOAc/hexane as eluent).



10

15

20

25

water, dried (MJSOH) and evaporated to give the

sub-title conmpound, which was used in 20 the next
w@r@g/10d30hout characterisation. ii) PCT/SE2004/000808

4- (acetyl am no) - 2- et hyl - 3-f

f4- (et hyl sul fonyl ) phenyl I thi ol - 1Hindol e-|-acetic

acid, ethyl ester. The sub4Bitle conpound was

prepared by the nethod of Exanple 5 part (iv) using

the 25 product frompart (i) and the product from

"H MVER DS O7dg)aY 10.77 {5, 1EDB. baied, fLERA7.BY-7. 20N BED 0B 1 3 ph YH), 6.97

0%t e Lpcr I n 0 % [ hexane as

@ Gih 8 gE% Ut REREET LY Db 2 AR b bt S, o, £31¢, 3m).

2004/ 106302 PCT/ SE2004/ 000808 44 1H NVR (DMSO-d6) S
9.45 (s, 1H), 7.72 (dt, 2H), 7.38 (d, 1H), 7.32 (d,
id) 3+i4-chipraphenylythio]-4-{lfdinesiylansino)acétyl lapinp]-24ma Byl GH-inés
acels éd(s, 3H), 2.38 (s, 3H), 1.82 (s, 3H, 1.22 (t,

— 1v) 4-(acetyl am no)-2-net hyl - 3-f

Theft#te(0vRipoyhd wWas Ffephx)eﬂhsﬁaygl thé Hefod of HxRPQ) Epdit AOMH She product

acid 5 The title conpound was prepared using the
frompati gk of Exanple 1 part (v) and the product from

G5 i I OHRO ) kg A0 5 707 s

136108 (&, DA) (466 24;1RH)R2.9% (< 3H),H).35 &, 38),0509 é’ﬁb&@.l- 82 (s,
3H . APCI- [MH 431 10 Exanple 22 0 IR S ~

APGY- M-y 430
4- (Acetyl am no) - 3-f (2- chl orophenyl )t hi ol - 2- net hyl - 1H-i
ndol e-1 -acetic acid

Exadngglalgt yl am no) - 3-f (2- chl or ophenyl )t hi ol - 2- et hyl - 1H-i
ndol g-1-acetic acid 15 The title conpound was prepared
by the nethod of Exanple 5 parts (iv) and using the

rodu@® from Exanple 17 part (i) and
r ot hi ophenol, and purified by colum
g@‘g{aphy (33% Et OAc/ hexane as eluent). The

S/‘:ip\)roduct was treated as
I
(]

4-(Acetylamino)-2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]- 1H-indole-1-acetic acid
1) 4-(methylsulfonyl)benzenethiol

C
wer i
0. Su
Y

1-fluoro-4-(methylsulfonyl)benzene and sodium bisulphide (10 g) were heated in NMP (10
ml) at 80°C for 2h. The mixture was poured into water, washed with EtOAc, acidified with
concentrated hydrochloric acid and extracted with EtOAc. The organics were washed with

water, dried (MgSOy) and evaporated to give the sub-title compound, which was used in

the next step without characterisation.

ii) 4-(acetylamino)-2-methyl-3-[[4-(methylsulfonyl)phenyllthiol- 1H-indole-1-acetic acid,

ethyl ester.
The sub-title compound was prepared by the method of Example 5 part (iv) using the

product from part (i) and the product from Example 17 part (i), and purified by
chromatography (50% EtOAc/hexane increasing to 66% EtOAc/hexane as eluent) to give

the sub-title compound.
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outlined in exanple 1 part (v) to give the title
conpound. 1H NWVR (DVSO-d6) 6 9.43 (s, 1H), 7.46 (dd,
wakhos/176387 (dd, 2H), 7.14 - 7.05 (m 3H), 20 BCHRIE004000808
1H), 5.14 (s, 2H), 2.37 (s, 3H), 1.81 (s, 3H APC +
[MH 389 Exanple 23 OOH YNHcc SO 25
4- (Acetyl am no) - 2- net hyl - 3- 44 - (et hyl sul f onyl ) phenyl | t
hi ol - 1H-i ndol e-1 -acetic acid WD 2004/ 106302
... PCT/ SE2004/ 000808 = 45
HINMR (laWSGrHand $45 (2-1iBt hy2 (&, 2HR 73 @y LEuI 73N, XH), 7.16 - 7.11

(o, GRSl 280 kol 17 (5 aRhAREE Sl 515 19 ¢ 3,

(iv) using the product from Exanple 17 part (i) and
4-(et hyI sul fonyl ) benzenet h| oI The product was
i pELH phanty O/ 1KHR db&ell hcetlc acid

Th65[ C}ﬂed?%\ﬂ% g%%)%%a)u%in%]taé fho'd)ﬂ_#( Ie(sgp%rf ('_‘9) fﬁfl the product

frorﬁpﬂﬁ(ﬁ)q 2H) 2 37 (s, 3H), 1.78 (s, 3H), 1.05 (t,
. [MH 445 Exanple 24 0 OH OF Yl "NHSC
HNQRJ@)Mspd )& 944(s 1H), 7.72 (dd, 2H), 7.38 (d, 1H), 7.31 (d, 1H), 7.17 - 7.10

(m, 310 TS, SO L2 2 6 bt B By AT a0

AP(DIq@wH]th ol -4-[[ (et hyl am no) car bonyl | am nol - 2- net hyl -
1H i ndol e-1-acetic acid, ethyl ester

Example 22

[o}

OH

-
v 50

4-(Acetylaminoe)-3-[(2-chlorophenyl)thio]-2-methyl-1H-indole-1-acetic acid

N3

4-(acetylamino)-3-[(2-chlorophenyl)thiol-2-methyl-1 H-indole-1-acetic acid

The title compound was prepared by the method of Example 5 parts (iv) and using the
product from Example 17 part (i) and 2-chlorothiophenol, and purified by column
chromatography (33% EtOAc/hexane as eluent). The resulting product was treated as
outlined in example 1 part (v) to give the title compound.

"H NMR (DMSO-d6) § 9.43 (s, 1H), 7.46 (dd, 1H), 7.37 (dd, 2H), 7.14 - 7.05 (m, 3H),
6.42 (dd, 1H), 5.14 (s, 2H), 2.37 (s, 3H), 1.81 (s, 3H)

APCI+ [M+H] 389

Example 23

4-(Acetylamino)-2-methyl-3-[[4-(ethylsulfony)phenyl]thiol- 1H-indole-1-acetic acid
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15 Ethyl isocyanate (32 |) was added to a sol ution of

the product fromExanple 1 part (iii) (150 ng) in
waoelc@hlieg3onet hane (10 m ). The reaction was stiPCESERAD4/000808

roomtenperature for 4 days before heating at refl ux

for 24 hours. The m xture \r%s adsorbed onto silica and

purified using colum chronbatography (33%

Et OAC/ hexane increasing to 50% Et OAc/ hexane as

The t?tlé&r%ﬁ&nd%.prgpa%(by tﬁs %Dfethc(d%f E'f’bi(ﬂ}nplés %&rt ((fv) ugiﬁ% the product
from3Hpmple P71 pgt (i) 3 4- (etgylgv@fc(rwl)bgmgenaqh)ol The product was punf1ed by

4- | s 4- t hyl bonyl |
prepaaatﬁ%wé (R AN Gt 1 L B A 4 et il e
NISD W8S & DIaRa B, 93bNRa, mﬁmat(a%ph 1BEX@ammIg 7108 (t, 1H),

part (v) and the pro uct from arts_é
4.85 2OCH), 198G (R 2P0T2.SELOOH) 0008683 Q: tJ\N@(DI\/SO d6) S
111), 7.53 (dd, IH, 7.26 (dt, 2H), 7.04 -
APC@@’;}%L%“ 6.76 (t, 1H), 4.56 (s, 2H), 2.98 (dt,
234(s 3H), 0.95 (t, 3H). APCI+ [M+H 418 5

le 25 0 OH 2gN S NyN O
E&l‘aﬂ@(l\ﬂethylsulfonyl)phenylIthi ol -4-(5-pyrimdinyl)-1
H-i ndol e-1 -acetic acid 4-bronp-3-f

f4- t3.hyl sul fonyl) phenyl | thiol -1Hindol e The
bititl e compound was prepared by the nmethod of
@i@#e 5 part (iv) using the 10 product from Exanple
1 par i) (0.89 g) and 4-bronoindole (0.96 g). The
esi d as purified by chromatography (50 % Et OAc
n hexane as eluent) to give the sub-title conpound
(1.3 g). 1H NWR (DVBO-d6) 812.18 (s, 1H), 7.93 (s,

41chlorépEenyifihi ethy38mirb)carifonyi{amthd L-melliv)-1 Flindole-1-
Jmﬂg_ﬁ%@mrﬂyﬂ, —3.14 (s, 3

acetic acid

-2-methyl-1H-indole-1-acetic

acid, ethvl ester

Ethyl isocyanate (32 ul) was added to a solution of the product from Example 1 part (jii)
(150 mg) in dichloromethane (10 ml). The reaction was stirred at room temperature for 4
days before heating at reflux for 24 hours. The mixture was adsorbed onto silica and
purified using column chromoatography (33% EtOAc/hexane increasing to 50% EtOAc/
hexane as eluent) to give sub-title compound (150 mg).

'H NMR (DMSO-d6) § 8.37 (s, 1H), 7.57 (d, 1H), 7.28 (dt, 2H), 7.12 (dd, 1H), 7.06 - 6.98
(m, 3H), 6.81 (t, 1H), 5.19 (s, 2H), 4.17 (q, 2H), 2.98 (dt, 2H), 2.37 (s, 3H), 1.21 (t, 3H),
0.96 (t, 3H)

-2-methyl-1H-indole-1-acetic

acid
The title compound was prepared using the method of Example 1 part (v) and the product
from part (i).
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15 i)
4- br ono- 3-ff 4- (et hyl sul f onyl ) phenyl I thi ol -1 Hindol e-1

wo ameftidgsoaci d Sodi um t-butoxide (1.37 g) was aPESE004/600808
solution of the product frompart (i) (2.4 g) in DWW
(20 M) and the mxture stirred for 15 m nutes. Ethyl
bronbacetate (0.86 nl) was 49dded and the mixture
stirred for a further 30 m nutes. 1M sodi um hydroxi de

1 &Iwas 20 then added and the m xture stirred for
Hl‘gl\/%ﬂ? SOFA® 29 (5 d Hhak53H(ddudBY, TR fritwiile 7.04(-20% (h)4H), 6.76

S th 2M
C lﬁﬁd%]gg e 9N 4Rk s, F0. 85, <ﬁ§ﬁ§”o| id filtered
APCOIf-ff[I\/a-FH]lﬂIS ed to give the sub-titled conpound (2.5 g).
"H NVR (DVMSO-d6) 8 7.86 (s, 1H), 7.73 (d, 2H), 7.50
(d, 1H), 7 28 (d, 1H), 7.19 (d, 2H), 7.11 (t, 1H),
£s, 3.14 (s, 3H) 25 iii)
-(mst hyI sul fony1) phenyl | t hi ol -4-(5-pyrimnidinyl)-1
dol e-1-acetic acid The product frompart (ii)
- 4org), phenyl boronic acid (0.17 g),
raki s(tri phenyl phosphi ne) pall adium (100 ng) and 2M
uegus sodi um hydrogen WO 2004/ 106302
PCYY 0@4/ 000808 47 carbonate (2 m) were dissol ved
Nvl n etHfapot (10 m) and heated at reflux for 8 hours.
~ The mxture was cooled to roomtenperature, diluted

3- [[thlﬂl@ﬂfolfvlﬁmeﬂifﬂthmaS (Bspyrindidingdt Ifi'Y -llndkfld- ébideg@ acifihe
_ ) ilTtered an

gty th 49¥ purified by hplc
The t(sﬁbagi'tlg %ofﬂf:%uﬁd @vh@;(ngﬁﬁ@&’ H? %e(rhgt@ }Ef(%}mﬂfé'% ?‘Q us% the
prodpct?ﬁo;(ncﬁxamﬂ)le 27 p&2 (i) (0.828) and #bBindindold K).96 g). OBhe( ®sidue was

pun'[1 %'% Pﬂ' cgfrggla(tcg{glgpgp @O %% Eg)‘&(h%gge as 6,112 (to gﬂ;&e sub-title

com%o(m?t hy sul fonyl ) phenvl | t hi ol -4-(2-thi ophenyl)-1Hind
"H VIR (DME6:-{6 Sl 18 (si JH), 7.93 (s, 1H), 7.73 (d, 2H), 7.56 (d, 1H), 7.29 (d,

e L T

acetone (100 m ), potassium

ii) 4-bromo-3-[[4-(methylsulfonyl)phenyllthio]-1H-indole-1-acetic acid

Sodium t-butoxide (1.37 g) was added to a solution of the product from part (i) (2.4 g) in
DMF (20 ml) and the mixture stirred for 15 minutes. Ethyl bromoacetate (0.86 ml) was
added and the mixture stirred for a further 30 minutes. 1M sodium hydroxide (10 ml) was

then added and the mixture stirred for 2 hours. The mixture was diluted with water

(200 ml), washed with EtOAc (50 ml), acidified with 2M hydrochloric acid and the
resulting solid filtered off and dried to give the sub-titled compound (2.5 g).

"HNMR (DMSO-d6) § 7.86 (s, 1H), 7.73 (d, 2H), 7.50 (d, 1H), 7.28 (d, 1H), 7.19 (d, 2H),
7.11 (t, 1H), 4.73 (s, 2H), 3.14 (s, 3H)

iii) 3-[[4-(methylsulfonyl)phenylithiol-4-(5-pyrimidinyl)-1H-indole-1-acetic acid
The product from part (ii) (0.4 g), phenylboronic acid (0.17 g),

tetrakis(triphenylphosphine) palladium (100 mg) and 2M aqueous sodium hydrogen
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15 carbonate (3.0 g) added, followed by the dropw se

addi tion of chloroacetone (1.5 nl). The m xture was
wa@rtimnegdont roomtenperature for 20 hours, PCT/SE2004/000808

concentrated, partitioned between EtQAc and water,

dried (MgSH) and evaporated. The residue was purified

by chromatography (50 % Et ©QAc / hexane as eluent) to

gi ve the sub-title conpound (2.6 g). |IH NW (400 MHz,

carbgnajg a g&) \éﬂ%d&@g@gd 1r2@th€r$041r %g;.gﬂ)@%a) Hea{%m%%.ge(fgﬁjg%wr& The
i S0 SR FER e 1h4 gl & BEARC00 by yhgd it water

and bamg Gliredongasic polapan eds byied Mdgd@i)hfitteret] ahat avgloeatdd pavdcuo and
1.), USI he roduct, fr art (1.6 g) and
the fgﬂé‘f%ﬂlﬂ'gf%éim hlﬂgéﬁ &‘XPH@‘EH%’CFP Yg(ifé’ 1847 g). The
ighi y. 0
N a1 Gy o5 (G Are pTes 2Pt (& 1806 752 a2,
7.37doriphuho3 (@.1H)gp. 70\ 2003/1 106 20D, PCT(SBEN04/ 000808 48
APC}[%I\%'\@ 13) S 8.41 (s, 1H), 7.68 (d, 2H), 7.54 (s,
(d, 1H), 7.25 (d, 1H), 7.10 (d, 2H), 3.00
(s, 3H), 2 50 (s, 3H APCl- [MH 394 5 iii)
4- br ono- 2- net hyl - 3-f
Exapl¢ 2@t hyl sul f onyl ) phenyl | t hi ol - 1Hi ndol e-| -acetic
aciod, 1,1- dinmethylethyl est The sub-title conpound
Jprepared by the nethod of Exanple 1 part (ii)
ugi ng the product of part (i) and
tyI bronbacet ate. The product was purified using

to%r aphy (50% Et OAc/ hexane as eluent) to give
sf\lt| e conmpound (0.5 g). 10 APCI + [ MtH] 510

i V)
2-nmet hyl -3-[[ 4- (et hyl sul f onyl ) phenyl | t hi ol -4-(2-thiop
-MM}H 4—&h_1§Mldfohy§ph¢nﬂlthml-@I; (2-thidphengb{HHmidle-ll-acetic acid
te[ A tu -_of Ilaglun1acetate (24 mg),
s 4ng) and net hanol (6 15
The ﬂfc)du@@ﬁ@m%)dah{;ﬁéhpﬁé}?(l) .4 %ﬁ@ﬁ@dﬂsﬂﬂve@n%&%@ @1001;91? potassium
a

product of In nme nol m) was add
carbonﬁtd: e ) eﬁoﬁﬂh@md &y eendropwise anintlgp ofinblloroacetone (1 5 ml). The

e B e e

EtOA8End Wated! drivd (MEBQy) REDSRIBbRdG ATHE Esitlfe Was p@m&d Hyl
m) was added, foll owed by thi ophene- 2-boronic
chromatography (50 % EtOAc /hexane as eluent) to give the sub-title compound (2.6 g).

1

HNMR (400 MHz, CDCls) 6 7.84 (d, 2H), 7.43 (d, 2H), 3.81 (s, 2H), 3.06 (s, 3H), 2.34
(s, 3H)

APCI- [M-H] 243

M.p. 95-7°C.

ii) 4-bromo-2-methyl-3-[[4-(methylsulfonvl)phenvl]thiol-1H-indole

The sub-title compound was prepared by the method of Example 3 part (i) using the
product from part (i) (1.6 g) and 3-bromophenyl hydrazine hydrochloride (1.47 g). The
product was purified by using chromatography (30% EtOAc/hexane as eluent) to give the
sub-title compound (0.5 g).
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acid (0.2 g) and toluene (5 m), the reaction m xture
was stirred at 80C for 1 hour. The 20 reaction m xture
woa®4aeizeentrated in vacuo, water was added anPICT/RE2004/000808

m xture extracted wth dichloronethane. The organic

| ayer was dried (MgSO4) then concentrated in vacuo.

The residue was dissol ved i et hanol and treated with
sodi um hydroxide (5 m). After one hour the reaction

m xture was concentrated in vacuo, then purified by

"H NMR(SRChha St 1 (sPLID), 7658y 2HY, ﬁé#(sxlfé)m&’é@g(dggﬁ)(, gm(}ﬁs 1H),
8 7.58 (m 3 . ,1H),

71@&%3}%’%%%33(%?&% 6.87 (m 3H), 6.78 (s.

APGHYM.H 964 (s, 2H), 3.11 (s 3H), 2.38 (s, 3H) APC -

[MH 456 Exanple 27 WO 2004/ 106302 PCT/ SE2004/ 000808
49 OOH Ns O ONO

' acehc ¥c1§“1 1-

d1mE’rh§1wneéstbn/ t he rret hod of Exan'pl e 26part (i v) usi ng
the product of Exanple 26 part (ii)
Theéub-tlaheﬁempm%m@@medby wathed g€ Eaamphel parbtiiawsingdke

B 58 43, SRR R s

chraxoatpgrapity (SB%IE‘DOACMbkdﬁMRs eDMBDiaiye &e?s%klt(&borﬂﬂd)md 0.5 ).

(t, 1H), 6.82 (d, 2H), 6.75 (d,
qurq)[?wiﬁ]%ﬁﬂs 2H) 3. 32H)(s 3H) , (1 9 (s,3H), 1.11 (s,
6H) 10 APCI- [MH 469 Exanple 28 0 OH gN O

iv) 2-methyl-3-[[4-(methylsulfonyl)phenylithio]-4-(2-thiophenyl)-1H-indole-1-acetic acid,

1.1-dimethylethyl ester

A mixture of palladium acetate (24 mg), tri-ortho tolylphosphine (64mg) and methanol (6
ml) were stirred under nitrogen for 10 minutes. The product of part (ii) in methanol (10
ml) was added, followed by sodium carbonate (1.12 g) and thiophene-2-boronic acid (0.68
g). After stirring for 45 minutes at 80°C further palladium acetate (24 mg) and tri-ortho
tolylphosphie (64 mg) in methanol (1 ml) was added, followed by thiophene-2-boronic
acid (0.2 g) and toluene (5 ml), the reaction mixture was stirred at 80°C for 1 hour. The
reaction mixture was concentrated in vacuo, water was added and the mixture extracted
with dichloromethane. The organic layer was dried (MgSQ,) then concentrated in vacuo.
The residue was dissolved in methanol and treated with sodium hydroxide (5 ml). After
one hour the reaction mixture was concentrated in vacuo, then purified by reverse phase
HPLC to give the title compound (160 mg).

'HNMR (DMSO-d6) § 7.58 (m, 3H), 7.38 (d, 1H), 7.18 (t, 1H), 6.99 (d, 1H), 6.87 (m,
3H), 6.78 (s, 1H), 4.98 (s, 2H), 3.11 (s, 3H), 2.38 (s, 3H)

APCI- [M-H] 456

Example 27
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oS\
4- (3- Furanyl ) -2-nmet hyl - 3-[[ 4- (et hyl sul fonyl ) phenyl I th
w0 odo4/16é30ndol e- | -acetic acid 15 i) PCT/SE2004/000808
4-(3-furanyl)-2-met hyl -3-[[4- (et hyl sul fonyl ) phenyl I th
I 0] -1Hindol e-1-acetic acid ethyl ester The sub-title
conmpound was prepared by t hé%net hod of Exanple 26 part
(iv) using the product of Exanple 27 part (i) and
furan-3-boronic acid. The product was used w thout
cha acterisation in part (ii). 20 ii)
(‘:g\f'uranyl) 2-nmet hyl -3-[[ 4- (et hyl sul f onyl ) phenyl | th
H i ndol e-1-acetic acid The title conmpound was
@3E§9 y the method of Exanple 1 part (v) using the
rompart (i). The product was purified using
OWpl ¢ (efuent MeCN/NH3(ag)) to give the title conpound
. .25 1H NWR ( DVMBO- d6 6741763(m 5H), 7.17
4-isoxazglyl - 2nmethyl-3-H 4<methvisulfgnvyl)phenglithio]- 1H-indole-
_agelﬁ)c,aciﬁ 18 (s, 3H, 2.4 (s, 3H APCl- [MH 440 WO
—20'0217‘1'06302 PCT/ SE2004/ 000808 50 Exanple 29 0 OH O
Prep&r@i 16y the nzetihvit d)ﬁ/IExadcn}ﬁl(: ﬁﬁpd:ry(is)ﬂsﬁrtgmh peodunodf Bxhmple 26 part (ii)

and gcq élnee}h% SuLt &T rgrelfg:)gci hfh%'p_nl) clt Qv%g lpgn}wd Esn?c(r: %Vler%e phase
pre}ir ARkt ontd QapY @m&lQMe@ﬂT/N‘Pﬂ@iq?) to-oRrEhb %tl@‘&b 1p0und (6,mg).

hi osalicylic acid (0O was added to a sol ution of
"H NMR @M&@eﬂl@f&bﬁi Ekdﬂ‘bl, é4Q (qhé&H) Ly (¢, (H)A608YYd, RHR),TEZS (d, 1H),

451628 B CER ThirSeRGEle 1760C ror 4 hours. The

APJEfVES4@yaporated and the residue dissolved in EtOAc.
10 The organics were washed wi th aqueous sodi um
bi carbonate and brine, dried (MJSO4) and evapor at ed.
Ex !11 sidue was purified using chronmatography (50%
hexane as eluent) to give the sub-title

co((tpound (0.16 g).
OH

N
Y/

)
y \©\S,,0
y/ O// ~

O

4-(3-Furanyl)-2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-1H-indole-1-acetic acid
i) 4-(3-furanyD)-2-methyi-3-[[4-(methylsulfonyl)phenyl]thio]-1H-indole-1-acetic acid,

ethyl ester
The sub-title compound was prepared by the method of Example 26 part (iv) using the

product of Example 27 part (i) and furan-3-boronic acid. The product was used without

characterisation in part (ii).

ii) 4-(3-furanyl)-2-methyl-3-[[4-(methvylsulfonv])phenvllthiol-1 H-indole-1-acetic acid

The title compound was prepared by the method of Example 1 part (v) using the product
from part (i). The product was purified using hplc (eluent MeCN/NH;(aq)) to give the title
compound (60 mg).

'H NMR (DMSO-d6) § 7.41-7.63 (m, 5H), 7.17 (¢, 1H), 6.9-6.96 (m, 3H), 6.36 (s, 1H),
5.18 (s, 2H), 3.18 (s, 3H), 2.4 (s, 3H)

APCI- [M-H] 440
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1H NVR (DMSO-d6) 8 9.4 (s, 1H), 7.19 (d, 1H),
6.95-7.04 (m 2H), 6.53 (d, 1H), 5.04 (s, 2H), 4.15
W@ 0004268392 2. 91 (s, 3H), 2.32 (d, 3H), 1.21 (t,PGFHSE2DB4/000808
ii)
2- et hyl - 4-f (et hyl sul fonyl ) am nol - 3- 114- (et hyl sul f o
yl ) phenyl | t hi ol - 1H i ndol e- | 50acetic acid, et hyl ester
The sub-title conmpound was prepared by the nethod of
Exanple 5 part (iv) using the product frompart (i)
and the product from Exanple 21 part (i). 20 '"H NWMR
Ex#B dé) S 8.76 (s, IH, 7.74 (dd, 2H), 7.44 (d, 1H),
.21 (m 4H), 5.29 (s, 2H), 4.19 (q, 2H), 3.14
2.76 (s, 3H), 2.36 (s, 3H), 1.22 (t, 3H) iii)
n%e‘\"hyl 4-[(meth Isul fonyl)am nol-3-[[4-(neth
onyl ) phenyllthiol -1 Hindole-I- acetic acid 25 The
ound was prepared by the nethod of Exanple I
s\ art@}ngsn ng the product frompart (ii) and the
recrystalllsed from ethanol to give the title conpound

7§ole-1-

3 2. 36 .03021 PCT/ SE2004/ 000808 51

l—,&%w thy) SREC 1a01dS‘ O Sr

Thlé’sa 1ﬁydc1ci5$d153§{\by§ a’iMEIi wgalamm h3 gh{dgct(g?&hfmaﬁiﬂlé PBart (i)

enyl | | Hindole-1- acetic
. 4%/'}8[) - Tﬁét(hg k| Tlommaiytptecras| sticad baroonhieniperataie dor 1 hour and then

o B o E T Wby At M Ry PSR a1 s R oy Eroc.

Theagarsdsi were dvafsl@éd W a§eE0RS soddinfR SbSRIPMHIBriH0iFed (MgSO4) and
chloride (1,1 g) was _added and the 10 reaction heated

evaparatgd.CTheFesifug syaspurifigd vping chiomajeasaghy 8% Ft@Ac/hexane as
tracted with Et OAc,

elue&gggggé& % ﬂ \R/ééﬂfller ) %@{ egs'(l 1) and evaporated in

"H NMR (DMSO-d6) & 9.4 (s, 1H), 7.19 (d, 1H), 6.95-7.04 (m, 2H), 6.53 (d, 1H), 5.04 (s,

2H), 4.15 (q, 2H), 2.91 (s, 3H), 2.32 (d, 3H), 1.21 (t, 3H)

aceﬁc@ﬁd(d 1H) 5 15 (s 2H) 3. 14 (s 3H) 2.76 (s,

ii) 2-methyl-4-

methylsulfonyl)phenylthiol-1H-indole-1-

acetic acid, ethvl ester

The sub-title compound was prepared by the method of Example 5 part (iv) using the
product from part (i) and the product from Example 21 part (i).

"H NMR (DMSO-d6) & 8.76 (s, LH), 7.74 (dd, 2H), 7.44 (d, 1H), 7.07-7.21 (m, 4H), 5.29
(s, 2H), 4.19 (g, 2H), 3.14 (s, 3H), 2.76 (s, 3H), 2.36 (s, 3H), 1.22 (t, 3H)

methylsulfonyl)phenyl]thiol-1H-indole-1-

acetic acid

The title compound was prepared by the method of Example 1 part (v) using the product
from part (ii) and the recrystallised from ethanol to give the title compound as a pale pink
solid (75 mg).

"H NMR (DMSO-d6) & 8.78 (s, 1H), 7.74 (d, 2H), 7.44 (d, 1H), 7.13-7.2 (m, 3H), 7.08 (d,
1H) 5.15 (s, 2H), 3.14 (s, 3H), 2.76 (s, 3H), 2.36 (s, 3H)
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vacuo. The residue was purified using chromatography

(30-50% et her/ hexane as eluent) to give the sub-title
w@eomaosd2 (1.3 g). 1H NVR (DMSO-d6) S 7. 82 (ddpC1/b§2004/000808

7.69 (t, 1H, 7.59 (t, 1H), 7.39 (dd, 1H), 3.47 (s,

15 3H), 3.37 (s, 3H), 3.08 (s, 3H APCI+ [M:H 260 ii)

S-[ 3-(net hyl sul fonyl ) phenyl Iilar banot hi oi ¢ aci d,

di met hyl ester The product frompart (i) (1.1 g) was

di ssolved in NN-dinethylaniline (3 m) and heated at
APOh- Mol 189 8 hours. The mixture was cool ed, poured

into 2M hydrochloric acid and extracted vvith Et CAc.

The organi cs were washed with 2M hydrochl oric acid and
Exampler30 dried (MgSO4) and evaporated in vacuo. The

oily fesidue was treated with ether to give the

sub- kgl e conpound as a white solid (0.9 g). 1H NWR

( dg) 8 8.07 (d, 1H), 7.94 (dd, 1H), 7.79 (dd,

o ~7.5%,(t, 1H), 3.04-3.12 25 (m 6H), 3.07 (s, 3H
ASAPCI + H 260 iii) 3-(nethylsulfonyl)benzenethiol WO
2004/ 106302 PCT/ SE2004/ 000808 52 The product from

2-@5311-%-'[@ ethPls@ifen v asins L3S Jdﬁ&hivlsuﬂ%ﬂ?ﬂg SHYITING- QK -BRlole-1-
70 m) an eated at reflux for T. 0 g VE a brown
ace i on. The solution was cool ed, extracted with

i) ﬁ3%gethﬂ5dlﬁgvby S ax%ﬁ oNBAPRERL & @%@36; hg - aa

n

Sod@um hjz&i)de (D 3B é)nwaslddﬂed [7s) 25§bllﬁtmn dfH3- (mEth%su{ﬁmyl}ﬂ!ﬁanoBm@j'l\/lF (10

ml) nﬁéfﬂlﬁ%ﬁ fog 39{%%% Sfélmq%ﬂw?w%&m ghlp{lée iln%gwa% #idedand the
readdo)l ﬁ’l'é@t@bl hi g(f"toi}or IohRdaty g ThixtBE &k Go g @rgﬂ gnto %ﬁﬁ‘é’dus %ﬁrﬁxgdmum

he sub-title compound was prepar
Chlm‘fde@oampteé v'at}pEt(i)Acg |wa)shcrkwrtg wat, dmﬁdo(MgSOzt) randnepapdrated in

o e 58 000 DB AT e s ey o

glve(llﬁm-@ﬁbc% o@&igm )ZH) 7- 34 (m 2H), 7.18 (t, 2H),
28 (s, 111 oH). 4.25 (q. 2H). 3.06 (s,

‘HWR@MQQ (1@ 5 BB (ddz, 1&9 169 (3H), 1528, (ED), BYY (A5 1BRG.47 (s,
sl M8 LR 14 08 (5. 3m)
APCI+ [M+H] 260

ii) S-[3-(methylsulfonyl)phenyl]carbamothioic acid, dimethvl ester

The product from part (i) (1.1 g) was dissolved in N,N-dimethylaniline (3 ml) and heated at
220°C for 8 hours. The mixture was cooled, poured into 2M hydrochloric acid and
extracted with EtOAc. The organics were washed with 2M hydrochloric acid and water,
dried (MgSOy) and evaporated in vacuo. The oily residue was treated with ether to give
the sub-title compound as a white solid (0.9 g).

"H NMR (DMSO-d6) § 8.07 (d, 1H), 7.94 (dd, 1H), 7.79 (dd, 1H), 7.59 (t, 1H), 3.04-3.12
(m, 6H), 3.07 (s, 3H)

APCI+ [M+H] 260

iii) 3-(methylsulfonyl)benzenethiol
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Mp. 176-8 C. v)

2-nmet hyl -5-[ (et hyl sul f onyl )am nol - 3-[[ 3- (net hyl sul f on
wQ@kJophessyt | t hi ol - 1H-i ndol e-1- acetic acid 20 TPET/SE2004£000808

conmpound was prepared by the nmethod of Exanple 1 part

(v) using the product froksyart (iv). The basic

sol ution was adjusted to p Zpith 0.5M hydr ochl ori c

aci d and the resulting precipitate fil tered of f and

ied to give the title conpound S& 19 . 1H NWR

Th e(mé;@lé@}nbarg(l 60(93g) wasjsuspended iord Eeﬂlunvhmoxldf; (70Hpl) and

hea CEDSA? ré}ﬁ%gg){%gh &i éb@e (agrg\%ﬁ%%l}m%_‘)thésqt}u }_IiWa%?_(ﬁo%(é n%‘rﬁacted with
EtQ(4sc, dded) (MQS@J,) dxﬁevaﬁ(ﬁaﬁ&&&o AiREkhe Juldkiiido nd b A5
1oy 233-6 qup% 31 WD 2004/ 106302 PCT/ SE2004/ 00 808
H%’IRGDMS@#% 8¢y (m, LR,/ TSA S KD, 752dm, AET A9 (t B, 3.67 (s, 1H),
| sul fonyl)am nol -3-f f

3'O§Eg(3§ﬁ¥hyl sul fonyl ) phenyl I thi o] -1Hindole-I- acetic
AP@Li[N-H) 187 f | uor o- 2- (et hyl sul f onyl ) benzene 5 A

sol ution of oxone (17 g) in water (85 nl) was added to

a solution of 2-fluorothioanisole in acetonitrile (85

iv) Metl?ﬁdj f(HEtHVLs’ﬁtlféfﬁl)acﬁﬂnH gqISaEmétﬁglgﬁ]tf&mﬁ%%\ﬁ{tﬁlof\}mcfﬁ—mgole-1-

nours. IThe m XtUur WasS Concentratred, extracted

acefit oA cthyshied wi t h water, dried (MgSO4) and
The%}é%%%%%‘é%jpggg ag %{;‘Sggl(%fi l}J/%]é Ilntell‘:}]%ég)% %P&)§ qrt gg)) Qslmg the
proédd} frof Pt &ﬁ) (\Y2y) %) andde ﬁt%du@t Hom ]EQaﬂnBﬂetSI ]ﬁﬂe (111) and recralstalhsed

nmet hyl sul f onyl ) benzenet hi ol The su
fronwa apelepared by the nethod of Exanple 26 part (|)

tpy AR EDRAD-d6) 5 7.58 (m, 2), 7.34 (m, 2H), 7.18 (t, 25D, 6.28 (s, 1H), 4.89 (s, 2H),

4.25 (q, 2H), 3.06 (s, 3H), 2.96 (s, 3H), 2.49 (s, 3H), 1.28 (t, 3H)
APCI+ [M+NH,] 514
M.p. 176-8 °C.

methylsulfonyl)phenvllthiol-1H-indole-1-

acetic acid

The title compound was prepared by the method of Example 1 part (v) using the product
from part (iv). The basic solution was adjusted to pH5 with 0.5M hydrochloric acid and
the resulting precipitate filtered off and dried to give the title compound (0.19 g).

"H NMR (DMSO-d6) § 9.35 (s, 1H), 7.61 (m, 1H), 7.57 (d, 1H), 7.53 (d, 1H), 7.46 (t, 1H),
7.24 (d, 1H), 7.18 (m, 1H), 7.08 (dd, 1H), 5.05 (s, 2H), 3.17 (s, 3H), 2.82 (s, 3H), 2.41 (s,
3H)

APCI+ [M+NH,4] 469

M.p. 233-6 °C.

Example 31
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product frompart (i) (5.4 g). 1H NVR (DVBO-d6) b 8.05

(d, 1H), 7.46 (m 2H), 7.35 (m 111), 4.84 (s, 1H),
w@2@1/106392 3H) 15 APCI- [MH 187 iii) PCT/SE2004/000808

2-met hyl - 5-f (et hvl sul fonvl ) am nol - 3-[ [ 2- (net hyl sul f on

yl') phenyl I thi ol -1H i ndol e-|-_ acetic acid, ethyl ester

The sub-title conpound was p¥epared by the method of

Exarrpl e 5 part (iv) using the 20 product from part

(i) .3 g) and the product from Exanple 5 part (iii)
(O 6 The product was purified using

Sgraphy (50-67% Et OAc/ hexane as eluent) to give
s t|tIe compound (0.18 g). 'H NVR (DMSO d6) 6
05 7.16-7.27 (m 4H), 6.77 (dd, 1H), 6.33

(s 1+el) 9 (s, 2H), 4.26 (q, 21-1), 3.44 (s, 3H),
.88 (/§o 3H), 2.5 (s, 3H), 1.21 (t, 3H) 25 APCI +
. . 2 h .

2-1VJ e|¥

acetnbﬁ@hﬁ' e- I - acetl c acid V\D 2004/ 106302

i) 1eflugne \ bg
T R TR AT e R e—
in af:datbmeﬂile dssnd) sid tad nmuga stereliRerdont te@npepaBRUBE20 AbhrNMRhe

SDI\/ISOdG)S938 S, ,_1.92 (dd, 1 7.53 (d,
mixjure Pas conepytraied qg(p_’g):ted-;w EtOfyc, “513116}% wit \x{@gar(@*ledl(MgSOQ and

11 2 3.51
eva #@dggglve%ﬁg s1.151)|_51&§c<%ﬂ1510 gl'_% 93g§|) Aé?:l N FDM+NI-I4] 422
'HNMR (DRBGBA6)IS 7.98 (EABDPI.66 82, (HA36SE; 12DMebbyi, 131? 3.23 (s 3H)
[[4- (et hyl sul fonyl)phenvlIthiol-5-(5-pyrimdinyl)-

i ndol e-l-acetic  acid i) _
i) 2’:}(—1 sleels] '1?61%%@%(2@@&{&14' (met hyl sul fon~l) phenyl | t hi ol - 1H
T naor e

The sub-title compound was prepared by the method of Example 26 part (i) using the

product from part (i) (5.4 g).
'"H NMR (DMSO-d6) § 8.05 (d, 1H), 7.46 (m, 2H), 7.35 (m, 1H), 4.84 (s, 1H), 3.21 (s, 3H)
APCI- [M-H] 187

iii) 2-methyl-5- methylsulfonyphenylithiol-1H-indole-1-

acetic acid, ethyl ester

The sub-title compound was prepared by the method of Example 5 part (iv) using the
product from part (ii) (1.3 g) and the product from Example 5 part (iii) (0.6 g). The
product was purified using chromatography (50-67% EtOAc/hexane as eluent) to give the

sub-title compound (0.18 g).

'H NMR (DMSO-d6) § 8.05 (d, 1H), 7.16-7.27 (m, 4H), 6.77 (dd, 1H), 6.33 (s, 1H), 4.9 (s,
2H), 4.26 (q, 2H), 3.44 (s, 3H), 2.88 (s, 3H), 2.5 (s, 3H), 1.21 (t, 3H)

APCI+ [M+NH,] 514

M.p.174-7 °C.

methylsulfonyDphenvllthio]-1H-indole-1-

acetic acid
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15 The sub-title conmpound was prepared by the nethod

of Exanple 3 part (i) using the product from Exanple
wQ@eoopand3oZi) (2.5 g) and 4-bronophenyl hydrazi PET/SE2004/000808

hydrochloride (2.3 g). The reaction m xture was

evaporated to half volune and the resulting

precipitate filtered off, Wadshed with ether and dried

to yield the sub-title compound (2.2 g). 1H NMR

(DMSO-d6) S 12.04 (s, 1H), 7.73 (d, 2H), 7.4 (m 2H),
Prep,argiybx e mq‘_thgd oﬁE}gmnng 1 pagtvpuding @e mO((Lg:t fra#) par(iid)s The basic

3
sobfibp s bt O M arginioris asig o hsorins mpcipipe
filteréd’ﬁiﬂlc&reﬂt@(gﬁieltﬁeﬁﬂedorﬁp&mld ester 25 The sub-title

conpound mas r epar ed b t he net hod of Exanple 1 part
'E MR (OISR G 35 G\iD: 788 (GéhrkED 753 4e NG 3r(od e, 731 (m,

TSGR SRR R 6

2.412(s) 3HY.. 64 (d, 1FD 7.34 (dd, 1H), 7.16 (d, 1H), 7.1
(s, 2H), 4.24 (g, 2H), 3.0 (s, 3H
APéZIMMJ(%Hdﬁ 1.29 (t, 3H) WD 2004/ 106302
P 3004/ 000808 55 APCI+ [MrH 482 iii)

55%?% ? 3-(f4-(meth I s~
ulfonyl)phenylIthiol-5-(5-pyrinidinyl)-lkkindole-l-ace
ti cid, ethyl ester 5 The sub-title compound was

Ezgﬁﬂﬁﬁézed by the nethod of Exanple 3 part (iii) using
the gproduct of part (ii) and pyrim di ne-5-boronic
acig.>Carried forward to part (iii) wthout

,jdﬁﬁ§acter|sat|on iv) 2-methyl-3-F[4-(nmeth |IsY

o quoathEhenyllthlol 5-(5-pyrimdinyl)-1Hindol e- 1- ace

actrd™ 10 The title conpound was prepared by the

from
e=1-acetic

tic

Ll V) u3| ng the product
1

amd” th O 5M hydrochlorfc acfd and 'theiresuftlng
oreC|p|tate filtered off and drled to give the t|tIe

_ﬁ:

‘ d,
The (S'db %Eéﬂ;bmg% %l§s7 I;ergﬁreg §§7 EP? Tg&og Hﬁ ]%4m§dle(381}a'x_{)ﬁ.b uslrg the
proddCCrdmlBMalilplé 26 pad/iP (2.5 8 P8 d4-brdmfdRh§I BRirazine hydrochloride (2.3

g). The reaction mixture was evaporated to half volume and the resulting precipitate

filtered off, washed with ether and dried to yield the sub-title compound (2.2 g).
"H NMR (DMSO-d6) § 12.04 (s, 1H), 7.73 (d, 2H), 7.4 (m, 2H), 7.27 (dd, 1H), 7.14 (d,

2H), 3.14 (s, 3H), 2.45 (s, 3H)
APCI- [M-H] 394

ii) 5-bromo-2-methyl-3-[{4-(methylsulfonyl)phenyllthio]-1H-indole-1-acetic acid, ethvl

ester

The sub-title compound was prepared by the method of Example 1 part (ii) using the
product of part (i) and the product was purified using chromatography (33-50%
EtOAc/hexane as eluent).

'HNMR (DMSO0-d6) §7.71 (d, 2H), 7.64 (d, 1H), 7.34 (dd, 1H), 7.16 (d, 1H), 7.1 (d, 2H),
4.88 (s, 2H), 4.24 (q, 2H), 3.0 (s, 3H), 2.47 (s, 3H) 1.29 (t, 3H)
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30

O (H NSS\ O O20 2-Mthyl-3-f
T4- (et hyl sul f onyl ) phenyl I t hi ol -5-(2-thi ophenyl)-1Hin
waleloeAbedazetic acid i) 2-methyl -3-FF4-(nmeth PCT/SE2004/000808
| sul fonyl ) phenyl |t hiol -543-thi ophenyl )-1Hindol e-1-ace
tic acid, ethyl ester The sub-title conpound was
prepared by the nethod of E>5§rrp|e 3 part (iii) using
the product of part (ii) and thiophene-2-boronic
acid. Used without further characterisation. 25 ii)
APGUNNHE] 482 (r 4- (net hyl sul f onyl ) phenyl | t hi ol - 5- ( 2-t hi op
henyl )-1Hindole-1-acetic acid The title conpound was
prepared by the nethod of Exanple 1 part (v) using the

iif) Pmeedhiit3-{ B @feinagulfofiliphen V1hid1as (3p e@mitih AN 1% dole-1-acetic
.adjusted to pH 5 with 0.5 M hydrochl oric acid and the

d@gﬂiﬁtﬂg precipitate filtered off and dried, then

Tl SRR L HERRSEY 9L HBALS P Bul AT bR

proquok/Bpat6fii)@nd pyemidine-3Hjorordc 68d( Carddd) forward3o pait (Zihhwithout
7.42%, 1H), 7.39 (t, 1H), 7.18 (d, 2H), 7.08 (m
charpgleris®icps (5' oH) | 3.13 (s, 3H) 2.42 (s, 3H) APC +
[ MtH] 458 5Exanp|e34o "kH \ NI s~o0
5-(35 D|rrethyl |soxazolyl) 2rrethy| 3-ff4-(methvlsu
y juli ‘ ‘ 5 s iTli® } MPI)@I@-I acetlc acid

v , )
3 X th f4-(neth
e PR SRR B P oL e
fror® phu@ (iii) NEhS Bhkid Sdlﬁtﬁ)rp\%@eﬁlzhf@ed/@ SHY #RA0SM DY diRRloric acid and
nmet hod of Exanple 3 rt (iii) using the
the resulting precipitate ltered off and dried to give the title compound (21 mg).
"H NMR (DMSO-d6) § 9.38 (s, 1H), 9.09 (s, 2H), 7.71-7.79 (m, 4H), 7.64 (dd, 1H), 7.17
(d, 2H), 5.23 (s, 2H), 3.12 (s, 3H) 2.45 (s, 3H)
APCI+ [M+H] 454

M.p. >290 °C.

Example 33

J
\\S SOS"O
2-Methyl-3-[[4-(methylsulfonyl)phenyl]thio]-5-(2-thiophenyl)-1H-indole-1-acetic acid
1) 2-methyl-3-[[4-(methylsulfonyl)phenyl]thiol-5-(3-thiophenyl)-1H-indole-1-acetic acid,

ethyl ester
The sub-title compound was prepared by the method of Example 3 part (iii) using the

product of part (ii) and thiophene-2-boronic acid. Used without further characterisation.

ii) 2-methyl-3-[[4-(methylsulfonyl)phenyl]thiol-5-(2-thiophenyl)-1H-indole-1-acetic acid
The title compound was prepared by the method of Example 1 part (v) using the product

from part (ii). The basic solution was adjusted to pH 5 with 0.5 M hydrochloric acid and
the resulting precipitate filtered off and dried, then recrystallised from acetonitrile to give -

the title compound.
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product of part (ii) and

3, 5-di net hyl i soxazol yl -4-boronic acid. Used in the
waoeoot/1643¢p W t hout characterisation. 15 ii) S5PCBSE2004/000808

5-dinmeth [ -4-isoxazol 1 -2-neth |-3- 4- neth Isulfon 1

hen 1 thio -1 H i ndole- 1-aceélc acid The title

conpound was prepared by th Sret hod of Exanple 1 part

(v) using the product frompart (ii). The basic

solution was adjusted to pH5 with 0.5M hydrochloric

'H NMR (AN Q- ﬁ@ 9 75@&@@%7&6&@4 il 458 (i, |2Hér%di2 (HFBA7.39 (¢, 1H),

71808 T HF B B R RO R TS tref® 7 737 de
APCH) [M7ZHPE5¢d, 1H), 7.24 (d, 1H), 7.19 (m 311), 5.19

(s, 2H), 3.13 (s, 3H) 2.44 (s, 3H), 2.31 (s, 3H),
2.13 (s, 3H) APCl+ [MrH 471 25 Exanple 35 OCH N |

I &3 | - 3-ff4-(nethvl sul fonvl)phenvllthiol-5-(3-pyrid
[ nyli 1H i ndol e-1 -acetic acid WO 2004/ 106302

SE2004/ 000808 57 i)
| -3-[r4-(nmet hyl sul fonyl)
o enyt Lcol-5 (3-pyridinyl)-1H i ndol e-1-acetic acid,

et hyI ester The sub-title conmpound was prepared by the
! 0,

AL 7 ., ) e O E
acet?c%d@hvl%&%% 251 (S 3H) 129 (t 3H) i)

Z-met hyl-3 4- (et hyl sul fonyl ) phenvl |t hi ol - 5(3-pyrid
Thei snwtgtlel:lehnpndmﬂ wad pepeteil bydbd thethbd of EBxatnipte Eparo(’m))mmﬁg the

repar.ed . hy. t.he 1 hod art (v) using

proqREoBpEh0ERa AP Ispri2p oot il s GgT o feaest sep
witleht bBdr&dedi@tig® Wi th 0. 5M hydrochloric acid and the
resulting precipitate filtered off and dried to give

the title conpound (20 ng). 1H NMR (DVSO-d6) b. 8.84
m;;_é%i%gmvﬁ:451ségé’zolv}ﬁ%:me%ﬁé-W4-c%1'§lhv1s7un%§{vﬁbh(5e%vﬁ%’ioﬁ’@z-’indme-

1-acetic acid

The title compound was prepared by the method of Example 1 part (v) using the product
from part (ii). The basic solution was adjusted to pHS5 with 0.5M hydrochloric acid and the
resulting precipitate filtered, dried and recrystallised from cyclohexane/ethanol to give the
title compound.

'H NMR (DMSO-d6) § 7.73 (d, 2H), 7.66 (d, 1H), 7.24 (d, 1H), 7.19 (m, 3H), 5.19 (s, 2H),
3.13 (s, 3H) 2.44 (s, 3H), 2.31 (s, 3H), 2.13 (s, 3H)

APCI+ [M+H] 471

Example 35

2-Methyl-3-[[4-(methylsulfonyl)phenyl]thio]-5-(3-pyridinyl)-1H-indole-1-acetic acid
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1H), 7.53 (dd, 1H), 7.43 (dd, 1H, 7.18 (d, 2H), 5.22

(s, 2H), 3.12 (s, 3H) 2.44 (s, 3H 15 APClI + [ M+tH] 453
weeapha0B86 0 ? OH N O S 5 H O 2- Mt hyl - 3-PCT/SE2004/000808

f4- (et hyI sul fonvl ) phenvl | t hi ol - 5- (1H pyr azol - 4-vl ) - 1H
-indol e-1-acetic 20 acid i)

2- et hyl - 3 ff4-(methyl sulfor§)7l)phenyllth| ol -5-(1H pyra
zol -4-yl)-1Hindole-l-acetic acid, ethyl ester The
sub-titl e conpound was prepared by the net hod of
2moethylr & 114-Gaethylgulfonyl pheniH thi ¢leS -(rpyridinyl ) (- -piote- 1-Hagdtic acid,
eth]ﬂ%gl ng— pyrazol 4-yl)-boronic acid and used in t he

step without 25 characterisation. ii)
The&ub&itl&}do@oﬁﬁéw@ﬂpﬁebared by the method of Exam le 3 part (iii) using the
| ) phenyl | thi ol -5-(1H pyrazol - E.)LH-lnoe-

prod%éfp%%/ IQ@PQPW%@&?OIQ@S@QMPCT/ 552004/ 000808 58 The

408 BPIPEANS (pRSARL oD S0, T D% P it o

1H)SDBOYE.IHNAS3 31681 B4 (d) 2BHiD4.95 () 261 ﬁ\&@yqﬂ Reph 98 (& 3H) 2.51
acid and the resulting precipitate filtered off and

(s, Pk 8@%b 3Fve the title conpound. 1H NVR (DVBO- d6) b
7.97 (s, 2H), 7.71 (d, 2H), 7.56 (d, 1H), 7.53 (s,
1H), 7.45 (dd, 5 1H), 7.16 (d, 2H), 5.14 (s, 2H),

ii) 23meey(-8.[[BtihetByldulfenyBhbn - ST(Bpi dfA2)- | X AdRE-8 -3 2tiacid

N S OCN
The%e com(pound was prepared by the method of Example 1 part (v) using the product

from part (ii). The basic solution was adjusted to pHS with 0.5M hydrochloric acid and the
resulting precipitate filtered off and dried to give the title compound (20 mg).

"H NMR (DMSO-d6) 5, 8.84 (d, 1H), 8.5 (dd, 1H), 8.1 (m, 1H), 7.73-7.69 (d, 3H), 7.63 (d,
1H), 7.53 (dd, 1H), 7.43 (dd, 1H), 7.18 (d, 2H), 5.22 (s, 2H), 3.12 (s, 3H) 2.44 (s, 3H)
APCI+ [M+H] 453

Example 36

o

X,
y
& SO 0
2-Methyl-3-[[4-(methylsulfonyl)phenvl]thio]l-5-(1H-pyrazol-4-y])-1H-indole-1-acetic
acid
1) 2-methyl-3-[{4-(methylsulfonyl)phenyllthio]-5-(1H-pyrazol-4-y1)-1H-indole-1-acetic

acid, ethyl ester

The sub-title compound was prepared by the method of Example 3 part (iii) using the
product of part (ii) and (1H-pyrazol-4-yl)-boronic acid and used in the next step without

characterisation.

ii) 2-methyl-3-[[4-(methylsulfony)phenvl]thiol-5-(1 H-pyrazol-4-v1)-1 H-indole-1-acetic

acid
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010 4
(Acetyl am no) - 3-[ (4- cyanophenyl )t hi ol - 2-net hyl -1 H i ndo
wo esosaeseric acid i) 4 (acetyl am no) - 3-f (4- cyaPCT/SE2004/000808
henyl )t hi ol - 2- net h3l - 1H i ndol e- 1-aceti c acid, ethyl
ester The sub-title conpound was prepared by the
- method of Exanple 5 part (iﬁ/% using the product from
Exanple 13 part (i) (330 ng) and
4- mer capt obenzonitrile (330 ng). Purified

usi
The tithé vompaindonastiogpaaghly (eomethane] Brample A ceei (e e product

fromy el eh )"(FBTVB% V%lttgoerb\%%% ({Jé&é@%ﬁ?%&l%%ﬁ%{&fb@gﬁ)?amd and the

resuftﬁilg g)?éapltaze ﬁﬁeré& offJaH)i dn&i@? 5g(v€ ,theZﬂIﬂe gorﬁ%cﬁﬁd( (i 9% H) )
'H NMR (DM&@ c(6t) 5 7:@:;) (s 7. TlMdp.q?H);6’§6 (,(q @2935%(8&;_1H2%4ﬁ ¢dd,
1H)(7a2:%£%r|2§% b 32 B SndihEmhFy R of - 2- net hyl - 14 i ndo

eispc acid The title conpound was prepared by
APdtI%e[ rr%tﬂhod of Exanple 1 part (v) using the product
frompart (ii). The basic solution was adjusted to pH5
wi th, 0. 5M hydrochloric acid and the resulting
E—X@Eﬁa&azitate filtered, dried to give the title
und. 25 1H NWR (DI\/BOdG) S 7.63 (d, 2H), 7.37 (d,
of. 27 (d, 1H), 7.13 (t, 1H), 7.07 (d, 2H), 5.13
N 2.37 (s, 3H 1.79 (s, 3H) APCl + [ MtH 380 WO
%ﬁ 06302 PCT/ SE2004/ 000808 59 Pharnmacol ogi cal
~ téand Bi ndi ng Assay 5 [3H] PGD2 was purchased
ofro rkln Elmer Life Sciences with a specific

i) 4!@9&@1 u&ﬁm@mqm J}@oﬁhﬁﬁﬁl)ﬂhﬁ‘l neniethvi mmmwggm@m

Thiﬁg:tzkmsaéz;&@a&? Lol bt B G o
pro:&w:cigg )?%@5{1& b&) nglft ng'ﬁ‘f% ﬁ%??nd i R r@PaseRinitlA(B30aRE)E Purified

to coffluence in two | ayer tissue
us1r$)dcﬂ1!ﬁfn$ clﬁlﬁﬁiaCUgquﬁly((E%s]E@Ac/dlah]@mrgﬂbanems@ant) to give the sub-title
KT 170 070E). Maximal |evels of receptor expression
compouad (FQuesH by addition of 500mM sodi um butyrate for

'q }}\@@% ggﬁffsol%ﬁ@é‘.%é‘ ©FIEBUE by (& 1ERhe 40 ereny. 286t l1$DVroS (d, 25H),
7.02 (d, 1H), 4.88 (s, 2H), 4.23 (q, 2H), 2.44 (s, 3H), 1.93 (s, 3H), 1.28 (&, 3H)

APCI+ [M+H] 408

M.p.263-5 °C.

i) 4-( acetylamino)-3-[(4-cyanophenyDthio}-2-methyl- 1H-indole-1-acetic acid

The title compound was prepared by the method of Example 1 part (v) using the product
from part (ii). The basic solution was adjusted to pH5 with 0.5M hydrochloric acid and the
resulting precipitate filtered, dried to give the title compound.

'H NMR (DMSO0-d6) § 7.63 (d, 2H), 7.37 (d, 1H), 7.27 (d, 1H), 7.13 (t, 1H), 7 .07 (d, 2H),
5.13 (s, 2H), 2.37 (s, 3H) 1.79 (s, 3H)

APCI+ [M+H] 380
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once with phosphate buffered saline (PBS, 50nl per

cell factory) and detached by the 15 addition of 50ml
w@eso4aed3d2 f act ory of ice-cold nmenbrane honogenPGHSENN4/000808

buffer [20mM HEPES (pH 7.4), 0.1nM dithiothreitol,

1mM EDTA, 0. 1nmM phenyl nethyl sul phonyl fluoride and

100g/ M bacitracin]. Cells wer e pel | eted by

centrifugation at 220xg for 10 mnutes at 4C,

re-suspended in half the original volume of fresh

menbr ane honogeni sation buffer and disrupted using a

eniser for 2 x 20 second 20 bursts

Ph rglé%li)fﬁ) Ebtaﬂg’g%be inice at all tinmes. Unbroken cells
Ligand Binding\Wssayy centrifugation at 220xg for 10

m nutes at 4C and the nenbrane fraction pelleted by

centrifugation at 90000xg for 30 mnutes at 4C. The

3

OB, Rl B EIHE SE L BSBLARE iy o 00
210@1/¢mmln Adbothenthedetas wiereanf.anMytital pnete. wer e st ored at

-80C in suitable aliquots. 25 All assays were

performed in Coming clear bottoned, white 96-wel|l NBS

I I {

HER 05k SIS ERTHEY Bty 3ol S PEI BR e qomaning

10%\@61:@@&121\8116( Semns@ﬁl@lonﬁolmg/ﬂﬂtgengldmlﬁmMrIergIMQe and 1% non-

cssqgat RS g ob B aieraiph o Femtian s, B dbigr drmgficted
HERYAL M@ brovin @3 oaBuRe il Wm f98f fifde Eﬁ’lﬁfr@ ?%&&Lésqpﬁh&ef:ﬁalogue

determ ned for each batch of "nenbranes)
nunyper EKdel 100 8E)b Meemial levelg af resepto8eressionrwétminduced bpaddition .

B T XL —

once aiithahosphateifeivlngint (PBS, Mol e delBRdiok)Naldl détdcRed by the
suspended in assay buffer at a bead concentration of

addli@ﬁ@f Aol E%wllef@@asy der- a@ld@@ﬁxm@an@homommmm bpfEi20mM

%‘9# er azgﬁw &kﬁlg%?n%tgﬁrﬁi@d‘giﬁ@gfl bﬁ 1%?61 phenyl me%hs}i sulphonyl

fluotide drd HOOPANDbArARH]0 Cellls Gadr@pdibsiel ty At flatRAR 220R¢ for 10
determ pation of non-specific bindi ngﬁﬁrCayman chem cal

mingtes ahth G, re-gRpatadda hall shepa ghaghy ofjereolifiresbanemlrape  DVSO
honﬁﬁgmgétioﬂtb%gfef Bnd Hﬁnﬁ‘ﬁ %ﬂ(ﬁ?ﬁoﬁ ﬁor}lgggélést IP??J #4 Eb rsgc%nd

firnal concentration.
burdts kezpingchatbatin atciad all (Ixhle?. O¥mbidien cellnperareinovet l§2y mmfugatlon

| h d 1 trat d
ot 2805 GhL0 BERUIET i C e merRnsdsayonpelled peenuaigion a
90000)% fBr 3@ initBE RS @hﬁtﬁﬁapgéne& /2B &d- axsgéﬁeﬁ% 4fn1 BPHehbrane

counted on a Wall ac M crobeta
homogenisationduffenperseHifastoymsad aud ‘élepaemtems:ioln)ent determined.

Membranes were stored at -80°C in suitable aliquots.

All assays were performed in Corning clear bottomed, white 96-well NBS plates (Fisher).
Prior to assay, the HEK cells membranes containing CRTh2 were coated onto SPA PVT
WGA beads (Amersham). For coating membranes were incubated with beads at typically
25ug membrane protein per mg beads at 4°C with constant agitation overnight. (The
optimum coating concentrations were determined for each batch of membranes) The beads

were pelleted by centrifugation (800xg for 7minutes at 4°C), washed once with assay



10

15

Compounds of fornmula (1) have an 1C50 val ue of |ess

than (<) 10M 15 Specifically, exanple 14 has a pl C50
WE2@488630Exanpl e 26 has a pl C50 = 8. 35, and exBOPBE2008600808

has a pl C50 = 9.4. WD 2004/ 106302 PCT/ SE2004/ 000808

61 CLAIMS 1. A conpound of formula (1) or a

phar maceutical |l y accept abl € 6Qalt or solvate thereof:

5rC2H NR2 R SCR3 (I) in which: 10 RL is one or

nore substituents independantly selected from
buffMRd&ﬁMEEPﬂsm RecontayRa £omRe! nNnetpRieb heside \pistpradly re-

or heteroaryl,
SuSPF?] 13??%?’ éﬁ% tarr'\ﬂ%c/ggge CC?BEI ona: : y Bt ut ed by

hal ogen, CN, OR7, C1_3 alkyl (which may be optionally
substit ut ed hal o tons); 15 R2 is hydrog
Eachhadsayeontaiand Zé@i NECRHER 2, 2018 P REABHREITE {ed'SPA beads

bothga@g?%%ffsaaﬁl@ﬂ@tf pmaBi S BUETR SAS R Y
pros\?%llzﬁﬁﬂeﬁg @K@Gﬁ?lfeﬂc%@eﬁh%n c@ﬁ%n%@éfmﬁﬂ?ﬁiﬂ@mgﬁ@yﬁﬁﬁ chemical

ere x 1s O, 2; 20 R3 is aryl or heteroar each

comphnyh |Clolmposln¢qaandﬂaKl—FG}D$ wtst dlsa@ﬂ\@d ipPMRE agd difgied in the same

SOlVﬁ]gqbtgtdlgﬁx s S |n ré%r’?c%t t’10 Fﬁéﬁ%g@ﬁiéﬁ%&g%gﬁve a final

conGaNRERPof 1B WSNNS&aBAundNH@ERﬂow NHODR e recixﬁ&%ﬁ(fﬁﬁh
NR7CO2R4,  NR7COR4, C2-C6 al ken 6

coneginkigtion)tand thia veas the spleionadges o %\e .a?ﬁgw%? ms platewas

e

scintilietiéh eouinfer @1 ndinwte pay wéll).

Compounds of formula (I) have an IC5q value of less than (<) 10uM.

Specifically, example 14 has a pICsp = 6.65, example 26 has a pICso = 8.35, and example
34 has a pICso = 9.4.
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WO 2004/ 106302 PCT/ SE2004/ 000808 62 R4 represents
aryl, heteroaryl, or Cl_6alkyl all of which may be
wopitomabt y substituted by one or nore substiPCEREX04/000808
i ndependently sel ected from hal ogen atons, aryl,
heteroaryl, OR10, OH, NR11Rl12, S(O,,R13 (where x is
0,1 or 2), CONR14R15, NRI 4 5, SO2NR14R15,
NR14SO2R15, CN, nitro; 5 R5 and R6 i ndependently
represent a hydrogen atom a Cl1_6 al kyl group, or an
CLAIMB, or a heteroaryl, the latter three of which may
be optionally substituted by one or nore substituents
i ndependently sel ected from hal ogen atons, aryl, ORS8
1. anch MMFRbG, of f6ENRL ARbDa phRIGCARILA]ly SO@NRDIRDE, or solvate thereof:
NR14SO2R15; CN, nitro, Cl1_3 al kyl (which may be 10
optionally substituted by hal ogen atons; or R5 and R6
together with the nitrogen atomto which they are
attached can forma 3-8 nenbered saturated
het er ocylG@,H i ng optionally containing one or nore
atons gelected fromO, S(O,, where x is 0,1 or 2,
R nd itself optionally substituted by Cl-3 al kyl;

R7 and
@ heteroaryl group, all of which may be
Opt1 ondl |y substituted by hal ogen atons; R8 represents

R"a hydrogen atom C(O R9, Cl-C6 al kyl (optionally
substitUbeyd by hal ogen 20 atons or aryl) an aryl or a
het eroaryl group (optionally substituted by hal ogen);
each of RO RI@) R11l, R12, R14, R15, independently
represents a hydrogen atom .Cl1-C6 alkyl, an aryl or a
het eroaryl group (all of which nay be optionally

invwi@stituted by halogen atons); and 25 RI16 is
hydr ogen, Cl-4 al kyl, COCl-C4 al kyl or COYCl- C4al kyl
where Y is 0 or NR7. 2. A conpound according to claim

1 in which RL.is NE 4 4 HST QRF 6
L R B e
NRACGR?, NIESRNRRO, RHSO,R) NHCOR aDEITOR ) NHOONRAj NHE0oNRR”,

2 in which R2 is Cl-6al kyl. WO 2004/ 10&530& 7
or IRETPEE? tedaterorinigh ngey be optionally substitiuted by halogen, CN, OR’, Cis

alkyl (which may be optionally substituted by halogen atoms);

i ndependently represent a Cl-C6, alkyl,

R? is hydrogen, halogen, CN, SO,R* or CONR’R®, CH,OH, CH,OR* or Cy7alkyl, the latter
group being optionally substituted by one or more substituents independently selected from

halogen atoms, OR® and NRSRG, S(O)XR7 where X 18 0; 1lor2;

R? is aryl or heteroaryl each of which is optionally substituted by one or more substituents
independently selected from hydrogen, halogen, CN, OH, SOZR4, OR4, SR4, SOR4,
SO,NR’R®, CONR’R, NR°R®, NHSO,R*, NHCOR*, NHCOR*, NR’SO,R*, NR'CO,R*,
NR’COR* C,-Cg alkenyl, C2-Cs alkynyl, Cy.¢ alkyl, the latter three groups being optionally
substituted by one or more substituents independently selected from halogen atoms, OR®

and NR5R6, S(O)XR7 where xis 0, 1 or 2;
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4. A compound according to claim3 in which R3 is
phenyl optionally substituted with hal ogen or nethyl
waoftams02 5. A conpound according to claim1l sePCESE®O4/000808
from 5
4- (acetyl am no)-3-[(4-chlor og?enyl )thio]-2-nethyl-1Hi
ndol e- 1-aceti c acid,
3 [(4 chl orophenyl )th| o] - 2- rret hyl - 4-[ (et hyl sul fonyl ) a
% 1H i ndol e- 1 ac t|<i
R %"Pfe(s Lt ATSOr RssFeRY 1t k}é %%léifﬁyﬁnlchm{asbs@puﬁmﬂywbyutmﬁd by
one drifdte ek fshi
Kg@ %Ugsjtdf pyér fgléilélgéngenﬂ% ﬁa rﬁil%ggﬁ]yo}n érSr heteroaryl,
ORZ, DR I\wa’l B oﬁf@)aBthem]x ﬁomamﬂg)l CONR Y YR YOGRIABO,NR “R Y,
mS 151@% c{gl e-1l-acetic acid; 10
FD?Z PYEheny! ) t hi o] ‘
-2 nmet hyl - 4-[ (net hyl sul fonyl )am no] - 1Hindole- 1
s-acetic acid,

glqlmném@ﬂ@yﬂﬁemre)scmuadqydmmmm -C.{ atieyl leydugy) of emyy),ar a
oo Tt BS B P oy BS ooy subyiowed by ceeir By )

substivue niklelperméaﬂyesellea@@frbﬁl }M‘dg@n atoms, aryl, OR® and NR“R",

et hyl - 4- [ (et hyI sul fonyl )
Coglﬁ[ 14 415 F 1 Ng(l:“,s@z }’J ; CN, mtro Cy.3 alkyl (which may be

Bl ek e e ]

or 3-[ (8- Qui nollnyl)thl o] - 2- rrethyl 4- [(rrethylsulfonyl)am

dol e acetic ac
%*‘%][P( fogﬁg?fh‘%ﬂé f‘rﬁﬂlsf%@mljltt% wéichobe prgpttached can foryn 2 318
methBE¥d ﬁﬁﬂia‘ﬂgj hé&ogﬁﬁq{@c%Tﬁﬁ%%*gont?@n% o more ﬁtorns selected

5- (acetyl am no) - | or opheny

from 19, iS6Qn vehete xageflior 2aNR6‘5 afditelf qommyllyewbshamml@ €83 alkyl;
[ (4-chl orophenyl)thio] -2-methyl- 1Hindole- 1 -acetic
aci d;

R’ eﬁrd[l(lgrndeF@ﬁdbﬁﬁ§ Rprddehi Hb; @6129}(;@ 51?519@81‘ SREDIBINA LATHNA of

-2-meth 1H i hdol e-1-acetic
whigh (Imrrbz@puamlboaubsmp(edeabwgophmgs )t hi 0] - - 2- net hyl -
1Hindole- 1 -acetic acid;
4- (acetyl am no)-3-[(3-chl orophenyl Jthio]-2-nmethyl-IHi
R® mpiebents 4 hyd@ogén Stoag C@D)l@5C C6 alkyl (optlonally subst1tuted by halogen
3-[(4- chI or ophenyl )thio]- E i met am no) sul foryl ] a
atoris, Ay D A0 e 1 A efako e optiemaliysiehiated by halogens
3-[(4-chl orophenyl ythio]-2-methyl-4-[[(1 -nmethyl-
| Him dazol - %sul fonyl] am no]-1H indole-1-acetic
eaclaaf Ri9 R.L>° R[”(,R%iﬂ )] hﬁibpbﬂddﬂtlg]représen{s a hydrogen atom, C;-Cj alkyl,
aL}Z} ?ﬁ gtj am no] -2-methyl- 1H ndol e- 1
an c?éla gio p I of which may be optionally substituted by halogen
at(,]{}g)gﬁgptyl am no) - 2 met hyl - 3-[[ 4- (met hyl sul f onyl) phenyl ]
hi o] - 1H i ndol e-1-acetic acid;
4 (acetyl am no) - 3-[ (2-chl orophenyl )thio]-2-nmethyl-1Hi

R} c1'1ydrogen Iaﬁ(yﬁ%djc.l-C4 alkyl or COYC;-Cjalkyl where Y is O or NR”.

2. A compound according to claim 1 in which R'is NHSO,R* or NH(CO)R* or
heteroaryl (the latter being optionally substituted by a C;.3 alkyl group).

3. A compound according to claim 1 or 2 in which R?is Ci-salkyl.
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WD 2004/ 106302 PCT/ SE2004/ 000808 64

4- (acetyl am no) - 2- et hyl - 3-[[ 4- (et hyl sul f onyl ) phenyl ]t
whe@lAoeBbE | ndol e-| -acetic aci d; PCT/SE2004/000808

3-[(4-chl orophenyl)thio] -4-[ [(ethylam no)carbonyl]

am no] -2-nmethyl- 1Hindole-_1 -acetic acid;

3-[[4- (et hyl sul fonyl)phenyﬁthl 0] -4-(5-pyrimdinyl)-1

Hindol e-1-acetic acid 5

2- et hyl 4- (et hyl sul f onyl nyl]thio
4. heﬁy¢q%pqundga[qmr(émg.tg)g/]@1m ] 1@@%{@& R§1s ph]enyl opllonall(y su%:)stltug-:d with

4-isoxazol yl)-2-nmethyl-3-[[4-(nethyl su
halog?rg %ﬁgﬁﬁ}ﬁﬁf’hl 0] - 1Hindole-1- acetic acid

4- (3 furanyl)-2-met hyl -3-[[4- (et hyl sul fonyl)phenyl]th
i 0] -1Hindol e-1-acetic acid 2-methyl-
5. A ¢arepavpdeaeardingl iy iR d) selgcted from:

ol IR S A 0e L1 kil
3- [(4-3h1(0ﬁ§ﬂ1|ényl id‘]mmylbﬂlphé-rﬁgth@thjfisldfenlyﬂ-}aﬁmddkle‘I-mdole—é@e@mq;amd

3-SRy I P RSy PP BT A P RBIal oot ichc

thyl-4- 1-1H-indole-1-acetic acid;
3 [(%%g{“?}@ﬂen?)tf’ O e BT oY) phemyl T TPt o] =50 ( 5- pyrim
3- [(thlmyépheﬂlyl-)uhmjeﬁ -methyh6 d{methglsilfonyl)amino]-1H-indole-1-acetic acid;

3- [(3@% hgmpwm%—%&f#%ﬁagﬁg%l %gnyz é{l&@hﬂ?—hn ole-1-acetic acid;

3. [(E? cﬁﬁyrég& ﬁﬁ’bﬂLZ—ﬂTeﬂ@ME[(Iﬁéth?'])sulZoﬁSB)ahﬁho]S}}E{lﬂdcﬂmtd@yﬂusamd
I fonyl’) phenyl ]t hio]-1H i ndo cetic

3. [(a—mmhwwphens[llt ﬁeﬂﬁwlﬁ;[(mﬁlwl%mpmwﬂﬁ Bldeke Lrpestig acid;

3.1 ﬁ I}‘Xﬁ.}% Lt ind ﬁb}o rrerﬁ?c{ﬁ% l[@‘fé @{l%ﬂﬁon%)ﬁmrm]o ind le—l ac):/eruac acid;

3- [(Zﬂhﬂﬁoﬂbiﬁet%hdﬁgipihﬁr]ﬂz -Aetiyl-d- [&Qet(tiylsulfonyl)armno] 1H—1ndole 1-acetic
4- (acetyl ami no) - 3-[ (4- cyanophenyl )thio]-2-methyl -1 Hin
aciddol e-1 -acetic acid and pharnmaceutically acceptable

3- [(? a(§&1 ﬁgﬁ)&ﬁﬁg%%&ﬁ%ﬂébgﬁ;&%gfls‘ﬁ‘fonﬁl)m? ?ﬂln‘élf)lefllﬁcf@ﬂﬂc%md

to a for use in
3-[(RhefeftiDiethyl3Sheriyl)hioTe2-methyb - [(meﬁwlsn}jowllj\ma@]sw—mdole-l -acetic
medi ated by prostaglandin D2, which conprises
acididni ni st er| ng to a patient a therapeutically effective

5- (a% in8§ 3?&£?{fl§ﬁgﬂ&}@ﬁhlﬁ Qlﬁ@tﬂ%d(!ﬂ-mdc%-laicetw acid;

rmaceuti ccept abl e sal defined in clains

(abetyﬂbtﬁylaﬁmw-s _ihobohugheny)thic @ methy-4Hcoselerigaaetic aridh m
3-[(4- chlori)gherr]lyi)q‘n ]d4—?cycf’opropylc Sbon%agnno]rf{n%{htyﬁ A H-indole-1-acetic
acid,
4-(benzoy1amino)-3—[(4-chlorophenyl)thio]-—2—methy1—1H~indole-1-acetic acid;
4-(acetylamino)-3-[(3-chlorophenyl)thio]-2-methy1—1H—indole-1-acetic acid;
3-[(4-chloropheny1)thio]-4-[[(dimethylamino)sulfonyl]amino]-2—methyl—1H—indole-1-
acetic acid;
3-[(4-ch10ropheny1)thio]-2-methyl-4-[[(1-methyl-1H—imidazol-4-yl)sulfony1]amino]-1H-
indole-1-acetic acid;
3-[(4-chloropheny1)thio]-4-[[(dimethylamino)acetyl]amino]-Z-methyl-1H—indole—1—acetic
acid;
4-(acetylamino)-2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]- 1H-indole-1-acetic acid;
4—(acety1amino)—3-[(2-chlorophenyl)thio]-2—methy1—1H—indole-1-acetic acid;
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WD 2004/ 106302 PCT/ SE2004/ 000808 65 9. The use of a
compound of formula (1), or a pharmaceutically
waewepo@hl e salt or solvate thereof, as herei PUBBE2084/000808

defined in the manufacture of a nedicanment for use in

the treatnent of a disease nediated by CRTh2.. 5 10.

Use according to claim9 whe®® the di sease is asthnma.

11. A process for the preparation of a conmpound of
formula (1) or a pharnmaceutically acceptable salt or

4-(astylamm ﬂ)etn@byl-w&ﬁ4c®tfw&ﬁv&fpnﬂé@wﬁ&mlo hHeihidele cloaqetincid;

f IR ~3.10. |1 .0 . Whi C .
e B0l olar STl Pl & e P Tracetc
acifhr ot ect ed derivati ves thereof, vvithmz conpRggngl of

LIA:. 15 L-CH2CO2RL7 (11 A) where is an

3-[lg??{z%udﬂﬁﬁéEmYL}alaerwllﬂgoJaﬁ(%@w lgylém)}ﬁ-E@@R-h@cqncwm%gen
- A base, tionally, ..
2 e Bl e e P 1R L M QR DRI o acia
4-(3b elimpethlyl-d+isixpsolpg-2tinethes 8 ¢ f4-gnetiplsRIchyl Phemg]thio]- 1H-indole-1-

orr.espondi ng acid form ng a pharnaceutically
acCHE8dht abl e salt.or solvate. 12. A conpound of fornula

4-(3-Hdr 4 1 i6RPAL Q2 :
(g finmpy adatn e i by i RSB RA AR o
2-nptiodolfostyisufon i) ang s FB-CRT(nsih IRl SuBIRREh WRAT G ERAHRET - 1 -
209/ 30, CO7D 401/ 04, CO7D 403/ 04, CO7D 403/ 12,
ace%%@%ow 04, 07D 409/ 04, Q07D 413/ 04, A61K 31/ 405,

2~n&&ﬂyﬁ’-slgtﬁleﬁymﬁaﬁﬁbmnbpsi[mgﬁmﬁmﬂﬁiylﬁﬁé@?}thio]-1H-indole-1-
Classification (1PC) or to both national
aceld¢ a&dj fj cation and | PC

2-methyl-5-[(methylsulfonyl)amino]-3-[[2-(methylsulfonyl)phenyl]thio]-1 H-indole-1-.

acetic acid
2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-5-(5-pyrimidinyl)-1H-indole-1-acetic acid
2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-5-(3-thiophenyl)-1H-indole-1-acetic acid
5-(3.5-dimethyl-4-isoxazolyl)-2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-1H-indole-1-
acetic acid

2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-5-(3-pyridinyl)- 1 H-indole-1-acetic acid
2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-5~(1 H-pyrazol-4-yl)-1H-indole-1-acetic acid
4-(acetylamino)-3-[(4-cyanophenyl)thio]-2-methyl-1H-indole-1-acetic acid

and pharmaceutically acceptable salts and solvates thereof.

6. A compound of formula (I) according to any one of claims 1 to 5 for use in therapy.
7. A method of treating a disease mediated by prostaglandin D2, which comprises
administering to a patient a therapeutically effective amount of a compound of formula (I),

or a pharmaceutically acceptable salt as defined in claims 1 to 5.

8. A method of treatment according to claim 7 wherein the disease is asthma or

rhinitis.
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B. FI ELDS SEARCHED M ni nrum docunent ati on sear ched

(classification systemfollowed by classification
wabadasy2 | PC7: C070, A61K Documnent ati on searPOIESE2004/000808

ot her than m ni num docunentation to the extent that

such docunents are included ip the fields searched

SE, DK, FI , NO cl asses as above®El ectroni c data base

consulted during the international search (nane of

daja base and, where practijcable, search terns used)
9. Seppi< GompeURd Ob&%}}%\(ﬂs CCAMSRDEREWICRtY BECAREIbE #\fTor solvate

the % i ' 3 | Lpdl cation, where
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