WO 2004/ 10630 oPfedd/ 67204/ 000808 1 NOVEL COVPOUNDS The presgitg éﬂdﬁ?ﬁﬁéo?”
relates to substituted indol es useful as pharnaceutical conpounds or
treating respiratory disorders, pharmaceutical compositions containing them
and 5 processes for their preparation. EPA 1 170 594 discl oses nethods for
the identification of conpounds useful for the treatnent of disease states
nmedi ated by prostaglandin D2, a ligand for orphan receptor CRTh2. US
5, 486, 525 diINOVEEcEOMBOUMNBSof i ndol es said to possess PAF antagonist 10
activity. It has now surprisingly been found that certain indole acetic acids
are active at the CRTh2 receptor, and as a consequence are expected to be
potentially 'I%‘é?géélentf'ﬂ{zeﬁtf%ﬁ refafe 36 SRRtinMId MASIePHRANIGR @ﬂasﬁ:&&@w@dx e6ipGinds
i ncl udi ng asth and COPD. In a first aspect the invéntion therefote provides
a conpound dér treting respiraforydisardenss pharsnaneidisak ompldsitions centainirigthem| 4ndand
sol vat es _t her eof : gOCZIE ~ NéJaRZ S~"R3 (1) 20 in which: R is one or nore
subst i t uant PTIKEREDLHJIAT PIFPAEIARt ed from NRASORR5, NRACO2R6,  NRACORS,
NRASO2NRSR6, NHSO02R5, NHCO2R6, NHCOR6, NHCONR4, NHSO2NRSR6, or heteroaryl,
the latter which nmay be optionally substitiuted by hal ogen, CN, OR7, Cl-3 25
al kyl (whi cER#ay 1%@ 584 discleatd methadssfor thetidentification obeompaiuads pseftidop8©4/ 106302
PCT/ SE20041000808 R2. i s _hydrpge hal pgen... 02R4 or RSR6,, CH2CH,
Croa o CReRman pf disise s R s by PRSI DAl e LB CBRRL RS, o or
more substi tegert?s WO8RREFISNikdlossaREHQDIlihdYIRs d2fd RYRRseAl PAT: antigonANd NRSRG,
S(O XR7 where x is 0, 1 or 2;

10  activity. It has now surprisingly been found that certain indole acetic acids are active at the

CRTh?2 receptor, and as a consequence are expected to be potentially useful for the

treatment of various respiratory diseases, including asthma and COPD.

In a first aspect the invention therefore provides a compound of formula (T) or a

15 pharmaceutically acceptable salt and solvates thereof:

rCOZH
N 2
/ R
1
R Sups
]
20  in which:

R! is one or more substituents independantly selected from NR*SO;R’, NR*CO,RS,

NR*CORS, NR*SO,NR’R®, NHSOR®, NHCO,R®, NHCOR®, NHCONR*, NHSO,NR°R®,

or heteroaryl, the latter which may be optionally substitiuted by halogen, CN, OR’, Cy3
25  alkyl (which may be optionally substituted by halogen atoms);



S R3is aryl Qo helfissa’y! each of which is optionally substj u#edﬁ%y one or
13%% 2004/g00368,

nore substituents 1 ndependently selected from hydrogen, hal

S02R4, OR4, SR4, SOR4, SO2NR5R6, CONR5R6, NR5R6, NHSO2R4, NHCOR4, NHCO2R4,
NR7SO2R4, NR7CO2R4, NR7COR4, C2-C6 al kengl, C2-C6 al kynyl, CI-6 al kyl, the

| atter three groups being optionally substituted by one or nore substituents
I ndependently sel ected from hal ogen atons, OR8 10 and NR5R6, S( O XR7 where x
is 0, 1 or R? iﬁ@d&@g&h?ﬁﬁ?éﬁ, eny 80, RELECONRRS, OH, ¥, GRLER! ofl), ,Aiky1\¥RE EfiteraY
be optionally substituted by one or nore substituents i ndependently sel ected
f r om hal ogeBroapdeing aptipnallyhibstitytadhy onegrpmre eypstivrutsRadepegdatiyreBciediiome x

is 0,1 or 2 . R1IASCOP?R15, CN, nitro; Rs and
R6 independéﬁ?%@&%ﬁ%ﬁ%@#ﬁg%xal%@lh\lgrgr kyl group, or an aryl,

or a heteroaryl, the latter three of which may be optionally substituted by
one or nore_ ,substituents independently selected from hal ogen atons, aryl,
OR8 and NRLBRisarshordesmaarid eachef stheshis optignaily srbetitaird hopros moghsubstiuents ¢ 3

| kyl (whi | ' ' Rs and R6
oget ner wi DEPHERAty P BhrhyBSRR, fbadh, O, OB SRPR RS SOR a5
nmenber ed sas@,NRERS, CONRICYNRER?,INSORY, SIHCOR*, coCoLR, NR'SOsRO NRIT@®,R4t oS
selected 25 fromQ, S(O Xwhere Xxis 0,1 or 2. NRL6, and itself optional lf/
subst i t ut ed N/ COR L aglkenyliga-Gn alksnyg, Cnollsyn thedattsy thusp geaips bemgoptiomlly

al kyl, an ar . e I oo al ' ‘ ' I 8
Subst] tut edhriRlie by SRt syBlidtihns Bdtndibendilefh iR RaRE) ARFe BB
C -6 albyl ahdMRRHB(OYRE wihete £ 1st05d d2; hal ogen atonms or aryl) an aryl or a

het eroaryl group (optionally substituted by hal ogen); WO 2004/ 106302
PCT/ SE2004/ 000808 3 each of R9 R10 R11, R12, R14 R15 independently

represents a4 t I i . (all
e g i L DL SR
hydr ogen, Cbndofinlsid subsiitadntErhdapdndentdy sdl€dtéd fréshdialogen \whmis; aMl) Ietdtomiyl, NR7 .
OR!®, OH, NR''R'?, S(0),R"® (where x is 0,1 or 2), CONRMR", NR*COR" SO,NR¥RY,
15 NR™SO,RP, CN, nitro;

R’ and R® independently represent a hydrogen atom, a Cy.¢ alkyl group, or an aryl, or a
heteroaryl, the latter three of which may be optionally substituted by one or more
substituents independently selected from halogen atoms, aryl, OR® and NR"R?,

20 CONRYRY, NRMCOR', SO,NRMR", NR™SO,R"; CN, nitro, Cy.3 alkyl (which may be
optionally substituted 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

25  from O, S(O)xwhere x is 0,1 or 2, NR16, and itself optionally substituted by C;-3 alkyl;

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

30 R®represents a hydrogen atom, C(O)R®, C;-Cy alkyl (optionally substituted by halogen
atoms or aryl) an aryl or a heteroaryl group (optionally substituted by halogen);



In the contex resent specification, unless otherw se_indicated, an
al kyl or al keﬁﬁoog%ﬂ% or an al kyl or al kenyl noiety in a §§t¥é§‘%29%é“H9806roup
may be linear, branched or cyclic. 10 Aryl groups as defined herein can be
phenyl or naphthyl. Heteroaryl is defined3as a 5-7 nenbered aromatic ring or
can be 6,6- or 6,5-fused bicyclic. each ring containing one or nore

het eroatons selected fromN, S and O Exanples 15 include pyridine,

pyri ni di ne, eadhi st R, RX R B| RY, RV, ilebendehly eipedibsts aﬂﬁﬂ.ﬁiﬁeﬂa&ﬁﬁ?@@@@alkyl,
pyrrole, isothiazole and azul ene, naphthyl, indene, quinoline, 1soquinoline,

i ndol e, i n@BRIY oRa hetseneyl[espyn allot iy bRy be apboneliysubstitied dxhelogen

benzi m dazol, s@.emt hi azol e, benzoxazol e, purine, 4H quinolizine, cinnoline,
pht hal azi ne, qurhazol i ne, qui noxaline, 1,8- naphthyridine, pteridine,

qui nol one. 20 Wien Rs and R6 together with the nitrogen atomto which they
are attached,can forma_ 3-8 r‘r&nbered saturated heterocylic ring, exanples

i ncl ude Pror Fholsihydrogen: GrnatlkHe e Ce alkBior GREC Caplkplabare & 80 opdR ol 1 di ne,
pi peri di ne and pi perazine. Substituents can be present on carbon or
appropriate nitrogen atons of such rings. 25 Suitably RL is one or nore

subst i t uent 3n tedpeRdeitht presentapedficdtionumBkSRervise iNRé4EM0an Ak GPRfkenyl
NRASO2NR5R6, NHSO2R5, NHCOZR6, NHCOR6, NHCONR4, NHSO2NRSR6, or heteroaryl,
the latter SHUPPIRRNALEE obpkeRY Meictydn Bsnbstitarng grayp mayl begkiear, beanched oR7. 30 WO
2004/ 106302 ,BGd/ SE2004/ 000808 4 Suitably R is one or nore substituents

i ndependant 'y "sél ected from NRASC2R5, NR4CO2R6, NRACOR6, NRASO2NR5RG,
NHSO2R510 NHCO2R6, NHCOR6, NHSO02NR5R6, or heteroaryl, the latter which may be
optionally substitiuted by hal ogen, CN or. OR7. 5 Preferably Rl is NRACORG64,
NHSO2R4, NHAMHESERPSas fisfiagd hepin ¢andgphenyl or naphthyl.

Heteroaryl-is defined as a 5-7 membered aromatic ring or can be 6,6- or 6,5-fused bicyclic.
each ring containing one or more heteroatoms selected from N, S and O. Examples

15  include pyridine, pyrimidine, thiazole, oxazole, pyrazole, imidazole, furan, isoxazole,
pyrrole, isothiazole and azulene, naphthyl, indene, quinoline, isoquinoline, indole,
indolizine, benzo{bjfuran, benzo[b}jthiophene, 1H-indazole, benzimidazole, benzthiazole,
benzoxazole, purine, 4H-quinolizine, cinnoline, phthalazine, quinazoline, quinoxaline, 1,8-

naphthyridine, pteridine, quinolone.

20
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.

25

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,NRR®, or heteroaryl, the latter which may be optionally substitiuted by halogen,
CN or OR’.

30



More preferably R is NHSO2Me or NR4ACOVE, NHCONHal kyl , NR4CC§¥/§ oogr (h)
NHSO2het er oaWO@ 2000HBBONMe2, NHCONR4, a 5-6 menbered het er oaPOHaE? 4’@1?% P
containing 1-2 heteroatons. Mst preferably RL is NHSO2Me or NR4ACOWE,
NHCONHal kyl , di met hyoxazol e, pyrimdine oy pyrazine. Even nore preferably Rl
Is 10 NHCOWe. The Rl groups can be present at any suitable position on the
indole ring. Preferably the R group(s) is (are) at the 5-position and/or

4- t bl

G P61 oo SRR e e ot G R
preferably mc:o xmu‘co ANRISOINRRS, NHSQ@R dNHﬂ:OgR DIHOYRS, Nﬁsomﬁé‘r i s
optionally su st I tut e&yq hal ogen, al kox €R4 m)re eferabl t he phenyl

group i s sut¥ FtF{ﬁaéY} T §PHECh gy | 55?9‘1 gifutesihy h eBrCéE‘H' Rul fone.
Substituents can be present on any suitable p03|t|on of an R3 group.
Preferably, if R3 is phenyl the substltuents I s/are present at the 2, 3 and
4-positiéns Pr&fesﬂbhpRéfséi]&‘tﬂQR@ NHEPR, NHEOR arartetéreargl goept at the

4 {acet yi M EseTaRCR! G SRCAYE oF AT oM TRC ORI BRC s yepioeshci o

3-1 (4 chl or apligOeldrbi9], MAISEINMe;, NHCORITYA 816 hokérba HbRardidiatidg8LE - 1- acet |

c acid

3-[(4- chl or ahtaiming i+ hf]texﬁatnmshMosﬂ,p(ﬁerplylwthlslM‘IBQzl\ld-bn NROT@Me; acet i ¢ aci d;
30 3-[(4-chl 0] - 2- met razin I-lH— ndol e- | cet| 1aci d;
3-[(2-chi or&ﬁﬁéﬁgﬂ‘%ﬁ}l e C ot 5 B, 15 it DIRETRHIGN 8% 1. mcet
c acid; g

3-[(3- chl orophenyl )thl 0] - 2- net hyl - 4-[ (et hyl sul f onyl ) am no] - 1Hi ndol e-| - aceti
c acid; WD 2004/ 106302 PCT/ SE20041000808 5

g_ ([if:lél;jc hi-or h | oa{)]sl & bze prxr'c:‘:"st ht}/ at any E&n%tleh ]E;cLsn:liltl)rlc o' %le)lr?cmle nng,. 1Fi'ef ra fy the Racet |

3- [ (13- met hoxyphR ek Xark) Althe 5 1RkRGh aftd/bf ARblivbaul f onyl ) am no] - 1H-i ndol e-1 - acet
c acid,

|3 [(4I met hoxyphenyl ) t hi 0] - 2- net hyl - 4-[ (et hyl sul f onyl ) am no] - 1Hi ndol e- | - acet

I c acid;

3- [ (2- t 15 | RPN B isCraplivl o boydrozen, poos prafarably Gtk 9r Saromshy 68 M98 ndol

e-1l-acetic preferably methyl or hydrogen. Most preferably R%is methyl.

Preferably R? is quinolyl or phenyl, the latter is optionally substituted by halogen, alkoxy,
SO,R*, more preferably the phenyl group is substituted by chloro, methoxy, methylsulfone
20  orethylsulfone.

Substituents can be present on any suitable position of an R? group. Preferably, if R’is
phenyl the substituents is/are present at the 2, 3 and 4-positions. Most preferably a single
substituent is present at the 4-position.

25
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)amino}-1H-~indole-1-acetic acid;
3-[(4-chlorophenyDthio}-2-methyl-4-(5-pyrimidinyl)-1H-indole-1-acetic acid;

30  3-[(4-chlorophenyl)thio]-2-methyl-4-pyrazinyl-1H-indole-1-acetic acid;
3-[(2-chloropheny!)thio]-2-methyl-5-[(methylsulfonyl)amino]-1H-indole-1-acetic acid;
3-[(3-chlorophenyl)thio]-2-methyl-4-[(methylsulfonyl)aminc]- 1 H-indole-1-acetic acid;



5 aci d;

3- [(8 Qui nol i myo Ydoleske2- met hyl - 4-[ (et hyl sul f onyl ) am no] - | HpépeRlo8adogzet i C
aci d

3- [(2 (met hyl et hyl ) phenyl )t hi o] - 2- met hyl - 4-[ (et hyl sul f onyl ) ami no] - 1Hi ndol e-
1-acetic acid; 3

5-(acetyl am no) 3-[ (4-chl orophenyl )t hi o] 2- et hyl - 1Hi ndol e- 1-acetic acid; 10
4- (acetyl etQﬁyI am no) - 3- f)4 chl orophenyl )t hi o] - 2- net hyl - 1Hi ndol e- 1- aceti c
acid; 3-[ (£-thichtapphanylihiol- ermnhyl{%ﬁj/me%isy phylamion]r1 Heindole]1-acztimacidy | -

1H-i ndol e- Ge

4- (benzoyl a?% L@) étbf%?%ﬁﬂ%*‘%héﬁﬁ [gﬁleth)éls?%g?Wy)amﬂ—?] H%réﬁ‘dé’l%la?&%?‘i %mqarm d;
4- (acet yl ami npp- rﬁetbéﬁyﬁlbhﬂbtﬁﬁi}@ﬂmb EMQ[mé’ch lhéﬂyi)ﬁhhmd]dm&cﬂo‘léqf&éﬁc agdd; 15
3-[(4-chloro henyl)thlo] 4-[[ (di et ylamno sul fonyl ] am no] - 2- net hyl - 1Hi ndol
e-1- acetic § L2driflgoromethylphanypruely lﬂdi/fonylpanuno] 1H-indole-1-acetic
[(1-nmeth I-Idé- m dazol - 4- yl)sulfonyl]am no] 1H indole-l-acetic acid;
3-[(4-chl oropllﬁényl )thio]-4-[[(di met hyl am no)acetyl]am no] - 2- et hyl - 1H i ndol e-

1-acetic ZOB,_KGL(QLunohnyl)tth] 2—methyl-4—[(methylsu1fon 1)amino]-1H-indole-1-acetic acid;
4- (acetyl am ng& 2- met t hyl sul f onyl ) phenyl | t hi o}
1Hi ndol e- 1-F& t(p:@tlg@q:téyl)phenyl)thlo] -2-methyl-4-[(methylsulfonyl)amino]-1H-indole-1-acetic

4- (acetyl am .-3-[(2-chl orophenyl )t hi o] - 2- net hyl - 1H i ndol e- 1- aceti ¢ aci d;
4- (acetyl amino)- 2- met hyl - 3-[ [ 4- (et hyl sul fonyl ) phenyl ]t hi o] -
1H-i ndol e- | -iteiylanfigoy3- [(@cﬂlbfbphﬁi)@)ﬂﬁmllennéthﬂhlMn&blé [l{ebliyhd@ no) car bonyl |

am noj - 2 net hyl -1_Hi ndol e-

3- [[4h(I y4 g éﬁrﬂwlmﬁéﬁ;ﬁ ﬂ(ﬁﬁhkfompysbtbwrmﬂwlﬂlﬁ-l!}iiplpﬂdmeéw@cxdeet ic acid
2- 3
o (freblorpphienyl)fiol-4leyclopropylearbonyhamingl-2methyli i ingole-Lpcetic i

-[[ 4- (rrethyls
4- (3, 5-di netdeyd;- 4- i soxazol yI) 2-met hyl - 3-[[ 4- (et hyl sul fonyl ) phenyl ]t hi o] -
1Hindole-I- acetic acid_3

4- (3-furanyl¥ ﬂ@nmlhwnoéﬁ[ i(ﬁ chlogemhy by myesREn A-irdoles] -aeetis #dd e- 1- aceti ¢
o< et ny! - a- (ESSHAERY 3G soronb D Bipk 2metty RO ASHEATH ¢ i o) - 1 1 o
| e-1- ackl i c3-§@chlMEpREYNHtEOBES PR dmETH FamiodulioffAfdnino]-2-methyl-1H-indole-1-
acetic acid;
3-[(4-chlorophenyl)thio]-2-methyl-4-[[(1-methyl-1 H-imidazol-4-yl)sulfonyl}amino}-1H-
indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-4-{[(dimethylamino)acetyl]Jamino]-2-methyl-1H-indole-1-acetic
20 acid;
4-(acetylamino)-2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]- 1H-indole-1-acetic acid;
4-(acetylamino)-3-[(2-chlorophenyl)thio]-2-methyl-1H-indole-1-acetic acid;
4-(acetylamino)-2-methyl-3-[[4-(ethylsulfonyl)phenyl]thio]- 1H-indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-4-[[(ethylamino)carbonyl]amino]-2-methyl-1 H-indole-1-acetic
25  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
30  4-(3-furanyl)-2-methyl-3-[[4-(methylsulfonyl)phenyljthio}l-1H-indole-1-acetic acid
2-methyl-4-[(methylsulfonyl)amino]-3-[[4-(methylsulfonyl)phenyl]thio]-1H-indole-1-

acetic acid



6 WO 2004/106302
2- et hyl -5-[ (nmet hyl sul fonyl ) am no] - 3-[ [ 3- (et hyl sul f onyl )pheny fl%zﬁmﬂ?ooaiqgh ndo

le-1- acetic acid

2- met hyl - 5-[ (et hyl sul f onyl ) ami no] - 3- [ [ 2- (Gret hyl sul f onyl ) phenyl ] t hi 0] - 1Hi ndo
| e-1- acetic acid 5

2-met hyl -3-[[ 4- (et hyl sul fonyl ) phenyl )thin]-5-(5-pyrimdinyl)-1H1indole-I-ace
tic acid 2-methyl-5-{(methylsulfonyl)amino]-3-[[3-(methylsulfonyl)phenyl]thio]-1H-indole-1-

2- met hyl - 3- [& ué rret hyI sul fonyl ) phenyl ] t hi 0] - 5- (3-thi ophenyl)-1Hi ndol e-1I - acet
ic acid

5- (8 5- di met Autlerti | S aRiseh o B 5-1F2- Lt BRI pHbA Mo} ARE Yol 1 O -1 H
2- et hyl - 3- [ §egti¢ aeitlhy| sul f onyl ) phenyl ] t hi 0] - 5- (3- pyri di nyl ) - 1Hi ndol e- 1 - acet i
c acid 1 . e . C

2- et hyl -3- [ F R Calif et laptieprateryiitiol; -6 -pyrimidinvly A H-indgley L-a9gtic 36i6) e- | - a
cetic acid 2mthl-3 4-(methylsulfonyl)phenylithio]-5-(3-thioph - -1-

4- (acetyl am no)e [A{ c(maeng h HY))E{ ¥ y]] 20]m3% hy Qplﬁfl}'l) &I{ lndf)leacg(t:?ug a§1cd| d and
phar maceut i c&i(3.§- d@mc&pfi—dbscaasdb/l)sz-mnﬂhyb&[L‘b(meihylsellfmqﬂ)phé‘myllthm}lébmdoltnlis of
formula (1) ﬁ cagabl e of existing in stereolsoneric forns. It wll 15 be
under st ood t #f&H° i nventi on enconpasses all geonetric and optical isoners

of the compmusisy 1o [[hq ﬁi&ﬂﬁsuﬁfohyl?‘;g%nm r OJL&83- gﬁ%ﬁﬁﬁﬁ TlﬂqﬁxldUﬂ:' NcdtRGRIPt es.

Taut oners and mxtures t héreof a m~an aspect” 0 resent 1 nvention.

The conplun d2«nieﬂi)df3°f[[{48fn(eﬂ)ﬂ$ﬂf@nﬂ)myu@1Qieﬁw@h‘l—ipgmzomm)p]ﬂnmmﬂeﬂtacem hojd
bl | f dd | h
e amont um FLsanimRoy IS e R ok s H I i Sagnest am

zinc, benzat fdyharbMQtioRPLR Rbfble s&ROIndnBIvatisehdiestol am ne, et hanol ami ne,
et hyI di am ne, meglumne, tro ham ne or procaine, or an acid addition salt

such as a hydrochl ori de, hydrobrom de, phosphate acetate, fumarate,

I , . 25 .
[0l nonesul pheRatE coBpapists SSERNE U5 pre Hebnlae SF SR o terrhissnetin o dt will w1
be appr epj at gshufierdrbte@abtie hﬁ@ﬂnbmeﬁ&aﬁpagges hﬂ%&om%ﬁc%dlé?ﬁéﬁﬁﬁﬁﬁcr%f fne

pr esent i nvention certain functional groups I'n the starting reagents or

i nt er medi at ecanppods of femnula@eand pixbaeptherest insli:ding peemates.iTaytamerspsd  Thus,
the preparation of .the und o may involve, at an
appropriate E’E’gﬁ"? ﬂfﬁﬁ%"ﬁ%ﬁf‘aﬁﬁsﬁg é‘ﬁemﬁs‘é“té %ﬁ“é‘ gl ng groups. The

protection and deprotection of functional groups is fully described in

The compound of formula (I) above may be converted to a pharmaceutically acceptable

20  salt or solvate thereof, preferably a basic addition salt such as ammonium, sodium,
potassium, calcium, aluminium, lithium, magnesium, zinc, benzathine, chloroprocaine,
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-

25 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

30 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 describedin
‘Protective Groups in Organic Chemistry’, edited by J. W. E. McOmie, Plenum Press



"Protective Goups in Oganic Chemstry', edited by J. W F. MOme, Plenum

Press WO 2004A® eid204362T/ SE2004/ 000808 7 (1973), and " Prot epetNR o0z | N
Organic Synthesis', 3rd edition, T. W Geene &P. G M Wits,

Wl ey-Interscience (1999). In a further aspect the invention provides a
process for the preparation of a conmpound 06f 5 fornula (1) or a
pharmaceutically acceptable salt or solvate thereof which conprises reaction
of a compound of formula (I1): RLN Rz S Ra 10 in which R, R2 and R3 are
as defined i 61973}, end ZProtertive Gaoupspr OrganieSynthesisy A3rd\ediianh &r BoiGreensi & P. 6.

conmpound of | aghHA) Y, L= CHZ(:?ZE}? (I''A) 15 where R 7 is an al kyl group
and Lis a |e&8%38?i18§‘1§tféﬁl%e gﬁ‘ogen atom in the presence of a base,
and optionally thereafter in any order: renoving any protecting group

hydrol ysing the ester group R17 to the corresponding acid 20 formng a
phar maceut i cHl 2 furtheraspeetithe invgntiomproyisies a procesttfor theaurepavatiareof dempoundefl out

| e, Sui§ abrunlaiEe it icobian e U B Vel Blrecd ST ationset o1

tertiary- butwacﬁMﬂ@M®de%f%m$mg group such as halo, in particular

bromo 25 Preferably the compound of fornmula (I11A) is ethyl, nethyl or

tertiary-butyl bronpacetate. Hydrolysis of the ester group R 7 can be

carried out using routljine procedures, for exanple by stirring with aqueous

sodi um hydr oﬁ1de or trﬁ fluoroacetic acid. WO 2004/ 106302 PCT/ SE2004/ 000808 8
N

=

S\H3
Im
10

in which R!, R? and R? are as defined in formula (I) or are protected derivatives thereof,

with a compound of formula (ITA):

L-CH;COR" (IIA)
15
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

20 * 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 C.¢ alkyl groups such as methyl,
ethyl or tertiary-butyl. Suitable L is a leaving group such as halo, in particular bromo

25  Preferably the compound of formula (ITA) is ethyl, methyl or fertiary-butyl bromoacetate,

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

by stirring with aqueous sodium hydroxide or trifluoroacetic acid.



It wll be a | at that certain functional groups may n b

pr ot ect ed usip{ﬁé%‘gﬁgﬁ’gérd protecting groups. The prot ection%gﬁ'@a:g@ﬂ’r%gqsg%tion
of functional groups is for exanple, described in Protective Goups in
Organic Chem stry', edited by J. W F. 5 ptOm e, Plenum Press (1973), and
"Protective Groups in Organic Synthesis', 3rd edition, T. W Geene & P. G
M Wits, WIley-Interscience (1999). Conpounds of formula (lI1), in which R is
NRSO2R or NRC(O R can be from conmpounds of forrmula (lI11), by reaction with
an acyl ating reagent such as acetyl chloride or sulfonyl 10 chloride. R3 3
y2NI' S’ R S- R will 12 apprechitéd thatcaRtain-furctigrial gioups hay pSedCtmpoprotestedfusingr nul a

(1'1'1) can be pregared fromco unds of fornula (] redyction,using a
hydr ogen an&tagd%raipf%fﬁqt@g(ﬂl"é?sy ?Pﬁ?t%cf"é’P&Bﬂgtéprpﬁggg’gpg%/%f‘%?i&o'%% 18108] I adi um
or plati numeQanae! dssatind inAPRIELtivE &B@pﬁh‘?ﬁ@ﬁﬁ@@ﬂf&nﬁstﬁ@,‘ éﬁtea%&‘l.ew.}ﬁuc“ as
ethanol. ONSSR3H2NSR3 21 R R 20 H(TV) (Il1Yy ".Conpolnds of formula
(1V) can5be Nic@mie; BienimdPresso(ifddnand Hrotectiveubroupsin Qrganic\8ynthvisis>,Rpd £dities0 2

PCT/ SE2004/ %Q%.Oéreer?e § ]Epdql M.SWIftsl,_WEgy—Interscience (1999).

Compounds of formula (II), in which R! is NRSO;R or NRC(O)R can be from compounds

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

10  chloride.
- 3 3
HN_ S . sR
2 \ 2 .

R - : N—pg?

N N

H

ny Im

15 Compounds of formula (1) 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 & polar solvent such as

ethanol.

o)
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=
IT= /Z
ml\!
Y
N
z /Z
wl’\'i

20

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



NHz NH {V) (VYHOOM\% in which Rl, R2 and R3 are as defi ngﬂ;ﬂ%%@é& (r).

5 Preferably the reaction is carrled out in a suitable solven

di chl oronet hane or THF, using a chlorinating agent such as sulfonyl chloride

or tert-butyl hypochlorite.1l Conpounds of9fornulae (V) and (VI) are

comercially available or can be prepared using 10 standard chem stry well

known in the art. Certain conpounds of formula (1) can be prepared from

conpounds  of forrrul a (Vi) where X = hg ogen, preferabl y brom ne ?’ﬁ i odi ne,
S

by reaction N\E hI organost annanes (Still coupl ings) or paronic @ ( Suzuki

coupl i ngs) usi al I adi up cat al ysi gf ably—t-heo—1o- ca 5
tetrakis palla

presence of a phosphii®e |ligand such as tri-ortho tolyl phosphi n%{;y

sui tabl e solvent such as toluene or nethanol at 80C. The group 71is
subsequent |y hydrnol ysed as outlined pypgviously. X S-R3 Rl S Ry ly OR 17
~0H 00 20 (vi) (n Conpounds of formula (VII) are prepared from conpounds
of formula (I1) with conpounds of formula (I11A) as outlined previously: 25

VIO 2004/ 108302, B REFRONY RO W aed i By, °° 2 | 2

5

N phenyl phoSphi ne(0), %r pal I adiun(l|

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

THF, using a chlorinating agent such as sulfonyl chloride or zer#-butyl hypochlorite."

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

10  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

15  catalysts used are tetrakis palladium triphenylphosphine(0), or palladium(I)acetate in the
presence of a phosphine ligand such as tri-orzho tolyl phosphine, in a suitable solvent such
as toluene or methanol at 80°C. The group RY is subsequently hydrolysed as outlined

previously.

s-R’ R! SR’

A\ 2 R
OoR"
20 O ©
(VI ey

y

Compounds of formula (VII) are prepated from compounds of formula (II) with
compounds of formula (TXA) as outlined previously:
25



H™ OR 17 0 {id 00dMdsozCompounds of formula (11), where X i%%%ﬁ@)ogﬁog

prepared by reacting a conpound of 5 fornmula (VMIIl) with a'c

formumla (M): R RSR3 '+ R3ITSRz ---J'" Rz. HNH2 H(O (M) (m 10 in
which R, R2 and R3 are as defined in formdla (1). Conpounds of formula (I1)
can be prepared by reacting a conpound of fornmula (1 X) with a conpound of
formula (X), with subsequent hydrolysis of the ester as outlined previously
15 for the synthesis conpounds of formula (1);_ RlL SRIz RNRa +
HS-R3 N R IY OR??ST_FggORN 00 (IX) (XX(LI) 20'in which R, R2 and R3 or
prot ected der res b hereof, are as defi R\ fQgrmula (1). The reaction
is carried o 5Bt abre—sorventin t ence of a hal ogen, preferably
iodine at roomt erature, in a polar aproticys ent, for exanple DW.
Conpounds of fornul'a WO 2004/ 106302 PCT/SE2004/EQ8§ 8 11 (IX) and (X) are
comercially available or can be prepared by nethgds well known in the art.
The conpounds of fornmula (1) have activity as pharnmaceuticals, in particular

as nodul ators () (VID

Compounds of formula (II), where X is halogen are prepared by reacting a compound of
5 formula (VIII) with a compound of formula (VI):

. 0 1 S"Rs
R s\/LL R
R R R
N-NH, | N
H : H

(VII) (VD) (ID
10 ‘
in which R!, R? and R® are as defined in formula .

Compounds of formula (IT) 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
mﬂ2 + HS—R’ - m-ﬁz
Nkn,o-n” OR”
o)

) x) ey

20 inwhich R',R*and R® or protected derivatives thereof, are as defined in formula (I). The
reaction is carried 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



5 of CRTh2 re Qll%ﬁ%i vity, and may be used in the treat n%,éﬁﬁ&mp&ytip
or prophylactic of conditionsldiseases in human and non- human ani nmal's whi ch

are exacerbated or caused by excessive or unregul ated production of PGED2 and
its metabolites. A conpound of the inventildn, or a pharmaceutically
acceptabl e salt thereof, can be used in 10 the treatnent of: (1)
(respiratory tract) - obstructive diseases of the airways including: asthna,
i ncl uding  IXnedd @), ar@tdBieically dvallatls of caredd d}ﬁfbﬁﬁb@ by SaeBidds SRl B0 HE the
drug-induced (including aspirin and NSAID-induced) and dust-induced asthng,
both interni®%ent and 15 persistent and of all severities, and other causes
of airway hyper-responsiveness ; chronic obstructive pul nonary di sease
(COPD) ; bronchitis , including infectious and eosinophilic bronchitis;
enphysena; IflerofippahdsoSforaykai()hake betbaiysas phavhieitdd, & pArBEdRF asSmbdfgoaNd
rel ated di seases; hypersensitivity pneunonitis; lung fibrosis, including

crypt ogedi ¢ StiHF R isentpracsivity; and may bspasediin thertreatmsent (tharapeutigerprophylactic)

fibrosis congl] i QM s i herany Eoni ¢ (L nfection

ol udi ng. ¢ ABePidibifaBis BARRAShob Hilenills SHANLE el el oansed
conpl i cat i orgy exeéssiveng untepniguedyprodidtion,of YOI, HnidtitsanétAlbblités. onbot i ¢ di sorders
of the lung vascul ature, and pul nonary hypertension; antitussive activity
i ncluding treatnment of chronic cough associated with inflammatory and
secretory copndjt.i I - J.atr ' ugh. nd .
chronic rhi n@?#@b% %&Pé\gﬁ’?ﬁ{l‘é\mgpﬁe | gg'?rueér?p gg&ﬁfal{r?ge &@a@%ﬁ%’?g%ﬁ E?‘nﬁl | tlps;
perenni dlp ante geatgenadf:-al l ergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the conmon cold,
and infection due to respiratory syncytial virus, influenza, coronavirus

I ncl udi ng SAR : ' (2): L J 0l rt it .
gilssociua!t eg W t %@%ﬁ?ﬂ?&%‘? y?)%stuggté\?%%ilrs é@@g@?%ﬁ?@b@é@g E%%h’grﬁﬁ%rn § and
secondary to e. g.bronetdalnallerfichinrindlo, 2ihsit o sdRindacsd? 00v/ 06 A§inchiding

dyspl asi a; cervical, and |upgbar s onglyl itis,, and | ow back and neck pain;
r heumat oi d aspinin and NSAID-induced) and dust-induced asthma, both intermittent and

15 persistent and of all severities, and other causes of airway hyper-responsiveness ;
chronic obstructive pulmonary disease (COPD) ; bronchitis , including infectious
and eosinophilic bronchitis; emphysema; bronchiectasis; cystic fibrosis;
sarcoidosis; farmer’s lung and related diseases; hypersensitivity pneumonitis; lung
fibrosis, including cryptogenic fibrosing alveolitis, idiopathic interstitial

20 pneumonias, fibrosis complicating anti-neoplastic therapy and chronic infection,
including tuberculosis and aspergillosis and other fungal infections; complications
of lung transplantation; vasculitic and thrombotic disorders of the lung vasculature,
and pulmonary hypertension; antitussive activity including treatment of chronic
cough associated with inflammatory and secretory conditions of the airways, and

25 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.

30 ‘

(2) (bone and joints) arthritides associated with or including
osteoarthritis/osteoarthrosis, both primary and secondary to e.g. congenital hip



arthritis a”dw%tdi'owliu%dii sease; seronegative spondyl oart hropal;ﬁhli 5@0%00%4’6@ ng
ylrtrs, BED

ankyl osi ng spon psoriatic arthritis, reactive arthrit

undi fferentiated spondarthropathy; septic arthritis and ot her

i nfection-rel ated arthopathi es and bone 51di sorders such as tubercul osis,

i ncluding Potts' disease and Poncet's syndrone; acute and chronic

crystal -induced synovitis including urate gout, calcium pyrophosphate
deposi tion di seasiyspladish celicdluid ddabirlsfondlitis athd16WHABK afdhe pail Fheridiedi al
i nflanmation; Behcet's disease; primary and secondary Sjogren's syndrone;
systenic scl er osiasthetisand §ill salispases serenesniive spondslaashrapstieesioclsdipghemat osus,

m xed connective _} | ! undi rent.i at connect i, 1 ssue

di sease; infl am@?ﬁ%géglﬁﬁ’?@g’_ ﬁﬁ%ﬁ%@’e&ﬁ%@rﬁg%f iaf‘ u g}ét%mn%af%a _
pol ynyosi tis; polspowdagtheopattey Ryt cCathritiy wed bther MfédiiohirtBtddneihdghthids afd Bow hi C
inflammatory arthritides,of whatever joint distribution and associ ated
syndrome$, and rdisoudass puchfas,wbergnlosist inchdingatis’ diseast iandPonert’s syndromiel t i des
i ncludi ng giant 15 I LE LSy s ' erltis, Churgs;Strauss
syndrome, pol yart' P'i(éte;‘llntsi cﬁ%oé%frslél{ygtan}ngrﬁge?g%%&eﬁ!%g{cé/ué#“ltl%ﬁaﬁ %o,ultl’a Wscul it i des
associ ated W t h \WykgghobpHage 8époRition dydeades etbédldivint dpatiRaslatednenddd) beGAIGR! i NS,
and paraproteins; |ow back pain; Famlial Mediterranean fever, Mickle-Wells
syndrone, and Farfynevipl ipflaamatian; Beheet's disgaseiprimaryiasd seeondaryfjogiedisc ed

art hal gi as, tendonititid d 0 IHES: ki.n soriasis, atopic
dermatitis, cont asgP&tgﬁengfsi’t?lﬁ@ SSQ%FS}?%‘I& @Eegzﬁg%eg%%mg%lasryﬁépgg 2'%?,“5and

del ayed-fgype hy pesrstesmhtosis, ijixéEedtineeive; tisplydiseaséigld upbiffepeiriated dohhéctive
seborrhoeic dermatitis, dermatitis herpetiforms, lichen planus, |I|ichen

scl erosus et at r disBuecdiseassioaEpmmatay hopahisminanding dermate@yositis@sdd | upus 25

eryt hemat osus, pe | . hgoid, eni L VSLS - .11 I a,
angi oedenm, VaSCI}fHIf %g%ﬁzt,is, E’ §W§?§ e msgﬁ{éﬂ?‘éﬁ%‘ﬁ%ggé‘?ﬁ@“&ﬁ‘?ﬂ&gﬁé al opeci a
areata, mal e- pat tigflambate) aghriti @vadtwititcgrbin dstrididiver andisiidteds ymdrohare,

erythema nultifornme; cellulitis, bhoth infective and non-jnfective; .
panni cul i tis; cut sandshenmatigiieverand issystamicoosnmlications; ¥essukitidesiaclyding giant

dyspl astj 30 | ec%h%%ﬁﬁg,r'fﬁh&&q%Cﬁgﬁqg,ﬂﬂg-@&aL&CMHIiO%, Ebf&‘iﬂer?tﬁsl%dosa,

erupti ons.

microscopic polyarteritis, and vasculitides associated with viral infection,
hypersensitivity reactions, cryoglobulins, and paraproteins; low back pain; Familial
Mediterranean fever, Muckle-Wells syndrome, and Familial Hibernian Fever,
Kikuchi disease; drug-induced arthalgias, tendonititides, and myopathies.

20
(3) (skin) psoriasis, atopic dermatitis, contact dermatitis or other eczematous
dermatoses, and delayed-type hypersensitivity reactions; phyto- and
photodermatitis; seborthoeic dermatitis, dermatitis herpetiformis, lichen planus,
lichen sclerosus et atrophica, pyoderma gangrenosum, skin sarcoid, discoid lupus
25 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

30 lesions; drug-induced disorders including fixed drug eruptions.



WO 2004/ 106302 PCT/ SE2004/ 000808 13 (4) (eyes) blepharitis; conjunctivitis,

i ncl udi ng per vnemliegaok vernal allergic conjunctivitis; iripépspRbGos@r and
posterior uveitis; choroiditis; autoi mune; degenerative or |n?lannatory

di sorders affecting the retina; ophthalmtis including synpathetic

ophthal mitis; sarcoidosis; infections incl¥ding viral , fungal, and 5
bacterial. (5) (gastrointestinal tract) glossitis, gingivitis, periodontitis;
oesophagitis, including reflux; eosinophilic gastro-enteritis, mastocytosis,
Crohn's di seasé4) eyts) blephamiis; sdnjugctivitis éncltdivg perehiitl and werealtailetgic pruritis
ani; coeliac disease, j.rritable howel syndrqone, 10 and food-rel ated allergies
whi ch may have ef‘foé‘é'{@hylélﬁﬁ%glsf?rg?ﬁ'?rt?é'aé’ﬁfte’(‘?wvegiéé&&?reldlﬁﬁﬁ?@P@F‘H&“n??hi ni tigs
or eczemn). (6) ( ' i lakdrS did ' ' Gy :and
Vi ral s T brosi & A RIND o (ARSkll ] oo R e A N T MbnuabaR il
both acute and chsympatheti¢ Splithplngitjerdaramidasisainfgctioapincludigg vinall, fanga and
Interstitial and Ifnn ul onephritis; nephrotic syndrone; cystitis including
acute and chroni clg"(c' rstitial) cystitis and Runner's ulcer, acute and
chronic urethritis, prostatitis, epididymtis, oophoritis and salpingitis;
vul vo-vaginitis; Peyronie's disease; erectile dysfunction (both male and 20
femal e). (8) (AP) (ggsteciintestinabtradtpglossitisitgingivitis,gleriodontitispbésophagitis, imludingnpl e,
transplantation of ., kidney,..heart, liver, lung, bone marrow, skipn or cornea
or fol | owing bl o Ly RGP RIE Bastiy-o tﬁpémasﬁﬁwsvémé Jiesase sollusincluding (9)
(CNS) Al zhei mer ' sylgdra@@slitiR Sprob iy, pHATR Ml ek SREAS, Sritdlfd H%ngsa'g&l%n?é?d
nvCID; anyl oidosis; multiple sclerosis and other denyelinating syndrones;

cer ebr allCat her os cangirfogd-zelatnd allerging| Whiclks may dapoefiictsnetmots from; thengats(fdraaxiample
gravis; acute and.chronjgc.pain %ac te, intermttent or persistent, whether
of central or perTHREPE™IBISYGEH 24 nel udi ng . vi sceral pain, headache,

m grai ne, trigem nal neural gia, atypical

(6) (abdominal) hepatitis, including autoimmune, alcoholic and viral; fibrosis and
cirthosis of the liver; cholecystitis; pancreatitis, both acute and chronic.
15
(7) (genitourinary) nephritis including interstitial and glomerulonephritis; nephrotic
syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s
ulcer; acute and chronic urethritis, prostatitis, epididymitis, oophoritis and
salpingitis; vulvo-vaginitis; Peyronie’s diséasc; erectile dysfunction (both male and
20 female).

(8) (Allograft rejection) acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or comea or following blood
transfusion; or chronic graft versus host disease;

25

(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

30 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



facial pain, ) fosasdoone pain, pain arising fromcancer aﬂ?r/%m‘{/ 00808
I nvasi on, neuropathic pain syndrones including diabetic, post-herpetic, and

HI V- associ at ed WO 2004/ 106302 PCT/ SE2004/ 000808 14 neur opat hi es;

neur osar coi dosi s; central and peripheral ni@d vous system conplications of
mal i gnant, infectious or autoi mune processes. (10) O her auto-inmune and
allergic disorders including Hashinoto's thyroiditis, 5 Graves' disease,

Addi son' s di seaseneutpatigts; acuresdreditssis;icdntedl ahl iperipHvialHepeots @paemi ¢ purpura,
eosi nophilic fasciitis, hyper-:10 syndronme, antiphospholipid syndrone. (11)
Ot her di sorders viompligationsqf smalignanty infectionsonaiteigimune preegssesent ; i ncl udi ng
acquired i nmune deficiency syndrone (AIDS), |eprosy, Sezary syndrone, and 10
par aneopl asti c syndronmes. (12) (Cardiovascular); atherosclerosis, affecting
the coronary a@h)p@tiephetodmmuniecrand laHeigindisqrdeds GRoladihg Hashivisiats dhyrbilitis,

I nfl ammat ory and au;&i-i rmung, cardi onygg_at hi es including nyocardial sarcoid,
i schaeni @ r epefragsofiseaspAddizon’s diseasgliahetesimpellitugqidianathic thrombacyepacnici s

i nel udi i . ' A g i cor  th
oroxi mal Cand peiafs eBsitprOkids: BnertBEGbRE Briph SeRBRLTREonent, Lgi ng
deep vein thronbosis and conplications of varicose veins. (13) (Oncol ogy)

treat nent of cwmn cancers ingcl udw prostate, breast, |ung, 20 ovarian,
pancreatic, bokbl) QHEr disprisrs with aminflampataryof dmsunolpgicahepmparantiaslugimgnci es

Systoms, such SCfagePRite cbAgHie) SRdl |AUSTORRAR) okt B B o Ve
preventiln angatanesdlmtiotsyedromes.ast ati ¢ di sease and tunour recurrences, and

par aneopl astic syndrones. 25 (14) D seases associated with raised | evels of
PGD2 or its netabolites. Thus, the present invention provides a conpound of

her ei nbef of & S nkarrBvecHisny BekecBRARPHANTL e dortiary hd BhefpHe” o1+ 45
circulation; pericarditis; myocarditis , inflammatory and auto-immune
cardiomyopathies including myocardial sarcoid; ischaemic reperfusion injuries;

15 endocarditis, valvulitis, and aortitis including infective (e.g. syphilitic); vasculitides;
disorders of the proximal and peripheral veins including phlebitis and thrombosis,

including deep vein thrombosis and complications of varicose veins.

(13) (Oncology) treatment of common cancers including prostate, breast, lung,

20 ovarian, pancreatic, bowel and colon, stomach, skin and brain tumors and malignancies
affecting the bone marrow (including the lenkaemias) 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.
25
(14) Diseases associated with raised levels of PGD; or its metabolites.
Thus, the present invention provides a compound of formula (1), or a pharmaceutically-
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.
30

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

chemokine receptor belongs to the CRTh2 receptor subfamily.



Preferably theysoueiags of the invention are used to treat rfdﬁ’@@%odo%smm ch

the chenoki ne receptor belongs to the CRTh2 receptor subfa

2004/ 106302 PCT/ SE2004/ 000808 15 Particul ar conditions which can be treated
with the conpounds of the invention are asthma, rhinitis and other diseases
in which raised levels of PGD2 or its netabolites. It is preferred that the
conpounds of the invention are used to treat asthma. 5 In a further aspect,
the present jnvention provides the use of a conpound of formula (1), or a
pharmaceutical |y acceptable salt or solvate thereof, as herei nbefore defined

in the nanufaEéwpecopditiongwhicheenarhe trestedysith the coppupds ofthepvention are asthmat he

treatment of ,a.di i at.e CRTh2 such.. ast.hma or rhinjtis._ 10
Thus, the prrehgnelﬁ% ﬁrfuﬁt?/tglﬁrt &g%s%rlg\% lgélgraése%%gs&#ﬁp 2 ?WWF@E’?II“??'%FS preferred
phar maceut i cthbi the canpemidf ehesiavéntidn 9OLALE rteeis@Ra. as herei nbefore defi ned
for use in therapy. Preferably the conpounds of the invention are used to

treat di Seases in which the 15 chenokine receptor belongs to the CRTh2

receptor su ' i gul ondi ti ons ' can be treated with.t
conpounds OHH ta%?éﬁ—ﬁl{‘ ﬁr\/gﬁéétbﬁg ?éeselgtslg ﬂé&l}%on PF%%lstCLF% u%l%‘?fbao‘fmouﬂﬁ%ﬁn%gﬂ‘? ﬁi\ﬂ’ii ch
rai sed | evel spldrmBédutically hdceptableaidlor b§lSate kierédT, &Y IRr&inbéTEre ddikbd i@eCOMpoOUNds
of the invention are used to treat asthma. 20 The invention further rel ates

to conbi nat i BapetiEaNfasmogiesraeni fer useiptherapydn pagicrlar for(thy tregyment of a disease
har naceuti c . olvate. or in vivo hydrol ysabl e ester
: BB BSB T2 Sich s bl R H h comy

thereof, or a p [ 8t fornul ation conprising a
conpoundigof fornula (1) is admnistered concurrently or sequentially with

t herapy and/ or an agent for the treatnent of 25 any one of asthma, allergic
rhinitis, caheuss thegresent inventipgipspides a eompound of Senmuda (13, or & phiarmaaaentically- bovel

di : Lt 1 ' I L cpll . f h f
the I nfl armeteelP st bEscl g MBS R oo RO e Bt i el armmt oy
bowel disease, COPD, asthma.and allergic rhinitis the conpounds of the

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

15  chemokine receptor belongs to the CRTh2 receptor subfamily.

Particular conditions which can be treated with the compounds of the invention are asthma,
rhinitis and other diseases in which raised levels of PGD; or its metabolites. It is preferred
that the compounds of the invention are used to treat asthma.
20
The invention further relates to combination therapies wherein a compound of formula (1)
or a pharmaceutically acceptable salts, solvate or in vivo hydrolysable ester thereof, or a
pharmaceutical composition or formulation comprising a compound of formula (1) is
administered concurrently or sequentially with therapy and/or an agent for the treatment of
25  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 rtheumatoid arthritis, psoriasis,
inflammatory bowel disease, COPD, asthma and allergic rhinitis the compounds of the

30 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



30 invention Wzo?ﬁ*n‘&%b! ned with agents such as TNF-a i nhi @Wa@%&ogzd

anti - TNF nonocl onal anti bodi es (such as Rem cade, CDP-870 an

TNF receptor i mmunogl obulin nol ecul es (such as Enbrel.reg.), non-selective
COX-1 / COX-2 inhibitors WD 2004/ 106302 P@&/ SE2004/ 000808 16 (such as

pi roxi cam dicl of enac, propionic acids such as naproxen, fl ubiprofen,
fenoprofen, ketoprofen and ibuprofen, fenamates such as nefenam c acid,

i ndonmet haci Rsuchlk ipigRieam, éﬁﬁﬁ‘&m%ﬂbﬁoﬁﬂmﬁbﬁcﬁ W& haprexd) BOYipkiit A Zemshrofen,
salicylates such as aspirin), COX-2" inhibitors (such as neloxicam

cel ecoxi b, rketopeefsn pnd thapaden feramgaies suchps mefanpni¢ anid,dodemethaginrsvlindacat e,

| efunom de; ciclesonide: hydroxychl of oguj ne -penicil |l am ne ofin or
parenteral cﬂph%op& ﬁ))é%zfdogme?ﬁgclb?%@gﬁﬁ)}:ﬁgéﬁ F%‘ﬁtyg%sl ﬁucff _ﬁ? ?s}?é?ﬁ)l’ @ﬁz}? s to the
conbi nat i on igiibiore Q5G8 W8 tnedbxit iR, celdduLiB! fofstokitg Qhldeoxit bl @otiEsHiB) TowediRe

bi osynthesis inhibitor, 5-1ipoxygenase (5-LO) 10 inhibitor or 5-11poxygenase
activati Ag prehetraxaterlefmornidesejelasonides hydrox¥chtonoguine,d-pasdillamine, atranoiamoon:
t epoxal i n; Abboéet 51791075; d bott-85761; N-(5-substituted)-thiophene-2-

al kyl sul f ondH Qed® & B2H"Vert - but yl phenol hydrazones;

met hoxyt et r ahydr opyrans such as Zeneca ZD- 2138; the conpound SB-210661;
pyridi nyl -substituted 2-cyanonapht hal ene conpounds such as L-739, 010;

2- cyanoqui nolherpsesentipyentinn sillfiurther relates do Spombirpsioa of azompaued PhéEi ne

conmpounds su -5971, .MK-. - . x 10 . t ] ion still
further rel a{ﬁges? %?’ 8 %(5? e% y%\%ﬁ?%%%@%%ﬁdﬁ%bg&? H@O?‘S’g‘%}gﬁ? [%ﬁ@i’) oget her
wi th a rigcephlibitanérapoBigehae achvitiop prasiaFLARY antadiiiét such dDdileutdI ABT-TES.
sel ected fromthe group consisting of the phenothi azi n-3-ones such as

L- 651, 392; Zilafenisuinn; mghma%btp%cw 138; Aot 8P s N-Gesiibstitted)itiierhesgch as

ont azol ast; OXlnd: i ' : such
as zafirl uka%@aﬁlg%?@%égt ?’B%ﬁ?@iﬁhﬁg}eﬁ&gﬂﬁ SE%P% %@&%@PW%%

RG 12525, ROZead&DZD.2138athékadipoundSB-2A964 GA)yridaiylsEiAYitnted 2-85anctiaphthelefie esent
invention still further relates to the conbination of a conﬁgund of the

i nvention t cyEBeERdsduch ag LEi39010; Braypeguinofiae (eomppundhsushiag L 746530 éndolsof or m

E(?Eggun 435 z?.rﬁlgﬁﬁ{bﬁinis QYHBOmRR BEA hd MRIEST MK B LEPBAY £ 2604 0mDI nation of a

The present invention still further relates to the combination of a compound of the
invention together with a receptor antagonist for leukotrienes LTB4., LTC4., LTDy., and
LTE.. selected from the group consisting of the phenothiazin-3-ones such as L-651,392;

20 amidino compounds such as CGS-25019c; benzoxalamines such as ontazolast;
benzenecarboximidamides such as BIIL 284/260; and compounds such as zafirlukast,
ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, R0-245913, iralukast
(CGP 45715A), and BAY x 7195.

25  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 PDEA4D.

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,

30 loratadine, desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine.



I nvention tog 4/ebdp @ antihistamnic H. receptor antagogisésosiifobsids
cetirizine, 3 or at adi ne, desl or at adi ne, fexofenadi ne, astem zol e,

azel astine, and chl orpheni ram ne. WD 20041106302 PCT/ SE20041000808 17 The

present invention still further relates tolihe conbination of a conmpound of
the invention together with a gastroprotective H2. receptor antagonist. The
present invention still further relates to the conbination of a conpound of

the 5 i nvenThopresagaiveatonktlh figthettelatddd the cambiaENDEEDESHhpREHATUf She
vasoconstrictor _synpathon netic agent, such as propyl hexedri ne,

phenyl ephr i nveRiarioeether ¥ith p gastrprotegiie Jir ERFRRIGF RRAZOHEtphazol i ne
hydr ochl ori de, oxynetazoline hydrochloride, tetrahydrozoline hydrochloride,
xyl onet azol i ne hydrochl ori de, and et hyl norepi nephrine hydrochloride. 10 The

present i nvefhé preseit invenfion il further adlstes foahé bembiaatiomet 4 esmpéund sferepound of
the invention together with anticholinergic agents such as ipratropium
broni de; i otnvemiamiogstherivill an 64 andoe-adsenaceptpragonissivasaepasiriser and

t el enzepi ne. ] i i 0 tilk.further relates to the .

corbi nat 1 on’ SPiaeGmBIERSAkee, R ok Bins i Bhetlspiofy iy Broppgamine,

( 34- adr enocepicpfocphedyind, BaphbbliAshyRbeHIReS beRfAttazoline MYARICBIHIR! |

i soprenal ine, albuterol, salbutanol, fornoterol, salneterol, terbutaline,

or ci pr enal i ntetrabydrezalinediydrashiarisecxylemetapolingrydrashlorisle, anst ¢thylnarepingphrinss

i ncl udi ng tﬁ;q%gmtljl.%ne and am nophyl |'i ne; sodi um cronogl ycate; or nuscarinic
receptor (M, ) - and MB) antagoni st. The present invention still further
rel ates {@ the conbination of a conpound of the invention together with an
insulin-like grovvth factor type | (1G-1) minetic. 25 The present invention
still furthel eetea@ésn\te@tlonénlgmemlatmmhe eorobimpemef ¢ompeund afkst i on

R N e e

becl onet haSOBﬁ)nﬂdé;foﬂﬁc'bgli_ﬁmttﬁomme@l.pﬁ@r%ﬁQe;_ dridublef e propionate, and
nonet asone furoate. 30 The present invention still further relates to the

conbi nati on of a conpound of the
15 The present invention still further relates to the combination of a compound of the

invention together with a ;- to Bs-adrenoceptor agonists such as metaproterenol,
isoproterenol, isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline,
orciprenaline, bitolterol mesylate, and pirbuterol; or methylxanthanines including
theophylline and aminophylline; sodium cromoglycate; or muscarinic receptor (M1, M2,

20  and M3) antagonist.

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

invention together with an insulin-like growth factor type I (IGF-1) mimetic.

25  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.

30 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



i nvention t oggfd s, an i nhibitor of matrix rretalloprotea 1{ .e.,
the stronelysins, m]e col | agenases, and the gel ati nases, ‘%ﬁ 20%002)808

aggrecanase; especially WO 2004/ 106302 PCT/ SE2004/ 000808 18 col | agenase- 1
(MM¥1), collagenase-2 (MM8), collagenase-1& (MW-13), stronelysin-1

(NI MP-3), stronelysin-2 (MW-10), and stronmelysin-3 (NW1 1) and NEAP-12. The
present invention still further relates to the conbination of a conpound of

the 5 i td
Such s GO OERGTASEL TAMEN). Lol A R IMNED B) Solloe R (MR IIBS SEAR AL
CCRI0 and  GORMP-3)i sromelysiB2CMMRTH10)) andGKORE]ysEXERIMEMCREnd KR4 2and  CXCRS

(for the G X-Cfamly) and CX3CRl for the CX3-C famly. 10 The present
invention still further relates to the conbination of a compound of the

i nvention t%Msmﬂn@&tﬁﬁ@hﬂ'ﬁlﬁheﬁ@%s%ﬁﬁcdgmﬂﬁna\{oh%f%% mpdtnd oftleC! OVi T and

fancticlovir and anti sepsi s conpounds suc s Valant. The present |nvent|on
still fubt hdnvensiontegethes witheotbermodulatorof shemokivepsrapiir Ginctioa sich iGER1,j on

| over i ng agcneRACCRIAECRa, FERY Bl s Ef LI LRGSR 1o ©

Angi ot ensi N-ECRI1 £ ERPIHRIC-T Tty CXERANGXITS, ¢HetRAITK ERAldnA X@ﬁsg fdr fleSc- The

present invention still furthéf relates to the conbi nation npound of

the 20 |nve)mcgm1)gg§ace¢3on1tﬁ@r@ms:agegtfmych as antldepressants (such as
sertraline), anti- Parkinsonian drugs (such as deprenyl, L-dopa, Requip,

M rapex, MAOB inhibitors such as selegine and rasagiline, come inhibitors
such as Tasmar, A-2 inhibitors dopam ne reuptake inhibitors, NVDA

ant agonil® s, Tha Rretentiaverpism stillfurther Wéoﬁmmléat@ﬁ@falwmp@ﬂﬂépéthéf neur onal

nitric oxid i ' V4|
acr i e, - cot SR ot 3ith AR IR af VAR SAE b Rlo YR ibleito i
i nvention stankilanhwpmtseompehxedsemcmes VaRntonbi nation of -a corrpound of the

i nvention together with (i) tryptase inhibitors; (ii) platelet activating
factor (PAF) antagoni sts; (iii) interleukin converting enzyne (1 CE)

I nhi bitors; .V, t o \.phi bl t ors
i ncl udi ng VL -641; ?{P gomfﬂ{}l ét?i'll ﬁhﬁa I%E‘n e\Qs) F%g&&ﬁfdn?ﬂl)o%% C%E%Ohﬂ& Oﬂh%
15  invention together with cardiovascular agents such as calcium channel blockers, lipid
lowering agents such as statins, fibrates, beta-blockers, Ace inhibitors, Angiotensin-2

receptor antagonists and platelet aggregation inhibitors.

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

20 invention together with CNS agents such as antidepressants (such as sertraline), anti-
Parkinsonian drugs (such as deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors such as
selegine and rasagiline, comP inhibitors such as Tasmar, A-2 inhibitors, dopamine
reuptake inhibitors, NMDA antagonists, Nicotine agonists, Dopamine agonists and
inhibitors of neuronal nitric oxide synthase), and anti-Alzheimer's drugs such as donepezil,

25 tacrine, COX-2 inhibitors, propentofylline 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;
30  (v) adhesion molecule inhibitors including VL.A-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



ki nase i nhi bi . LiJ ) glucose-6 phosphate dehydrogenase inhibitors; (ix)
kinin-B.subI.hRgﬁgﬂgxéﬁ%z. _receptor antagonists; (x) anti- gooh/SERQ04400808¢ o
col chicine; (xi) xanthine WO 2004/ 106302 PCT/ SE2004/ 000808 19 oxi dase
inhibitors, e.g., allopurinol; (xii) uricgguric agents, e.g., probenecid,

sul fi npyrazone, and benzbromarone; (xiii) growth-hornone secretagogues; (XxivV)
transform ng gromh factor (TGR(.3); (xv) platelet-derived growh factor

(PDGF);  (xviokidahé inhibioas &.g9 aUoplridadC(xd) urifostiric alkdid, .4 | fbb&east 9rowth factor
(bFGF); (xvii) granul ocyte 5 nacrophage col ony stinulating factor (GwCSF);
(xviii) cap§eifi@pyragenesand psazkyomargpe; kil grpwikhormeneNieretagogpeso (xight agoni st s
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nitric oxide synthase inhibitors (i NGS) or “(xxii recept or
10 honol Hgomnacrephegit@orx siimulatng taatoT KEM-EISES;. (x Titli¢ capsajoinio@smo(xithe present

ol oxi fene. TarGRRnATR 358 NKGrGRPRE ALiagomur st T the erpRA SRR SONKE-
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net hotrexate;. The conpounds of the invention may al so be use

wi th exi sti egndistingafdli-/¢ anddPa0897; (xxi) T Foroeaverting eniymsinhiitok(TACE),

Sui tabl e agent.s .to be used jn copbination jnclude standard non-steroidal
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di cl of epgc, ety Ll TRB n, flubiprofen, fenoprofen,

ket opro gn gﬁgﬁ%p% g}ozér?, fé{ﬁg&m%’td:@ sucﬁggsg mef enam ¢ aci d, indonethacin,
sul i ndac, apazone, pyrazol ones such as phenyl butazone, salicylates such as

aspirin, COX.2 inhibjtaors such as cel ecoxip, val decoxib, rofecoxib and
etoricoxib, &P@QQP’E‘# 03;‘}1&? Prespnt yentien,may asAde sedin combinationwith | cost er oi ds

and hyal ur OrE)lst%ﬂg&rl)%§ a%ﬂ%g] Slﬁg {alﬁ'%‘ﬁbﬁﬂéhe?%loﬁénaﬂ&\bkéﬁf BOr Fssbtak GREP O

ant agoni st s. conp e 1nvention can also be used I n conbination
Wi th existi immunesugpesssant agangesich ak FK-H0 rapaasicire oyclodporme caemathiGhrideanide

agent s tg) be ed in conbination include:
1 methotrexate;.

The compounds of the invention may also be used in combination with existing therapeutic
agents for the treatment of osteoarthritis. Suitable agents to be used in combination
include standard non-steroidal anti-inflasnmatory agents (hereinafter NSAID's) such as

20  piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2
inhibitors such as celecoxib, valdecoxib, rofecoxib and etoricoxib, analgesics and
intraarticular therapies such as corticosteroids and hyaluronic acids such as hyalgan and

25  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
30 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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(i) antiproli{RAblYRAmNt 1 neopl astic drugs and combi nations ghbegesd oo 8used
in 30 nedical oncology, such as alkylating agents (for exanp e Cl s- p atin
carbopl atin, cyclophospham de, nitrogen nustard, nel phal an, chl oranbuci
busul phan and nitrosoureas); antinmetabol i20es (for exanpl e antifol ates such
as fluoropyrimdines |ike WO 2004/ 106302 PCTI SE20041000808 20 5-fl uorouraci
and tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea,

gencti t abi ne %fldomoacikiltaad eégafu'fapaﬁ:itfdxbd meéthblird Xate) dytosing aPibdidside, hjdbxwredp! e
anthracyclines _|jke adrianmycin, bleonmycin, doxorubicin, daunonyC|n

epi r ubi ci n, &§%EERmE AR pmlttwmaml@ aafa@m%ﬁv&lﬁmar{aor empiggndhragyclines

antimtotic, r Ed¥ I I ¥
Vi nbl asti ne, %gl &%@ 211% Vi hbd ’idg&lﬁ%lﬁa&ﬂg}n ollndéllﬁﬁﬂi i 1 cy}f(qﬁ %%?%?er e);
and topoi sdiedaatisomydin and nnmrz(mymn)ethcquepmc{mfexbmpleooinmalkﬂkﬁs dikeposi de

and teni posi de,, .ansacr.ine, ot ecan and canpt ot hecin (i1) cytostatic
agents sdch ‘égcrhﬁtiPF'o‘@%]i’lP%ﬂ’én‘é‘ng f@%%%r?élﬂlt?’éﬂds ]Zﬂgﬁ'rémlfa@ﬁéaxotere) and

ral oxi f ene, ors
(for exanple f)&%&? rIfavest rant%& ant i g&ﬁ%@ﬁ%@ﬁ% o?’alelégﬁrr%%%sl ca%%ﬁgggel,%’
flutam de, nirhsatdns, depotevdn ap@ camnptoteeinkcet at e), LHRH ant agoni sts or LHRH
agoni sts (for exanple oserelln | euprorelin d buserelin), progestogens
(for exanple nege@:(ﬁ) FYostatie pgRNLS Such a3, ?r&foo?é'é‘)gqnﬁzf% Pl‘%?%le(t%?m&)@a%?’@l

anastr ozol e, ﬂﬁfeﬂ%%@oxff&fe%ﬁllgd&?’% ?F?P@&@H?chﬁ%ﬂ | n%l.lil%f)& (fé}fexample

5orreduct ase such as finasteride; ents I't cancer cel
i nvasi onl(( f diulvextaan), antEtdabgeny (for eXalmlﬂebldawlnrmIdb;ﬁlMaimdeenﬂmth and

i nhi bitors of urokinase n activ rece funcgtion Y
i bl tors GivPHiternh acdebh LHRA SRGRRSk o EE AGESEE Bhr vl BTN 0| nae
growt h faCtlgﬁ?ﬁfgllh%Q'bﬁ§ereﬁi)°%§t@%éﬂb i(fok @ﬁlﬁagﬁrle be}@&thﬂ%ét@t% (Sthatgeeapl e the

anti-erbb2 antibody 20 trastwu r cept t he an I -erbbl anti body
cet uxi mab [ Gakbjtprs, (fdrexampld astanastgizeleaketrooln) wmrazmlfsand gregestage Jandastgbitors

i nhibitors and serjne/threonine kinase inhibitors, for exanple inhibitors of
the epi der me®f ¥ E?\ﬂPFFa$ea%’L°§raSﬁ§ﬁ§t‘F % for exanple EGFR fani | y tyrosine kinase

I nhi bi tof$s such aﬁuﬂl\é&t& PhhSarinit cHReP POLIYhdiod (6 Q%}SIeF}nétgﬂoprotcmase
inhibitors like marimastat and inhibitors of urokinase plasminogen activator receptor
function);

(iv) inhibitors of growth factor function, for example such inhibitors include growth

factor antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
20 trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , farnesyl
transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for
example inhibitors of the epidermal growth factor family (for example EGFR family
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-
25  bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-
chloro-4-fluocrophenyl)-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
30  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



nmor phol i nopr o | olin-4-amne (gefitinib, AzD1839),
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for exanple inhibitors of the platelet-derived growth factor famly and for
exanpl e inhibitors of the hepatocyte growh factor famly; (v)

ant i angi ogentemp@nas thas wetk B othepmechiisely (fottexBinpld Inforsilib SakiSitels of aftegtimr 30
endothelial growth factor, (for exanple the anti-vascul ar endothelial cell
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97/ 32856 and WD 9@’;‘1’1%?%? LarerEles 2850 /sfﬁ%%%g?‘ﬁgﬁe%%é&gﬁ%ww g&?ﬁ%ﬁ%ds
that work byindhRenatizRel Ry MpplicaioR WR0p0e2166) WDO6/40529 iWDbe/ 43665, | Ntegrin

av$33 function and angiostatin); (vi) vascular damagi ng agents such as

Conbr et ast at WOQUSZ224, W andS¥0O6208213;n | nt er nati onal Pat ent

Appl i cati ons W99 014052 W00/ 41669. .5 WQ1/ 92224 W02/ 04434 and
W02/ 08213; (Vi i )("g‘ﬁ%ﬁgﬁ’ﬁ%@’e{%ﬁ‘aﬁ 8§?mq8ﬁ‘°é%&’r?b‘fﬁ’eafF%H§‘éte&ﬁ9@ﬁt%ﬁg%sg‘ﬁe ct ed
to the targehovel ®ickds ISIBP503, SLi&lH-AS ahtReRse2503, an anti-ras antisense;

(viii) gene therapy approaches, including for exanple approaches to replace
aberrant genes su&ﬂlwnalﬁ@fﬁmhﬂpm%h% lmgéhmgafmemme appPreRRTAp reEbERT 10

(gene-direct n [Q-dr I ap usi ng

cyt osi ne deg&hr%ﬁéé%g%? %c%agiaﬁgn%lﬂﬁgg@ é?ergﬁggg%efgﬁsﬁ%&ﬁ% ase enzyne
and appr t@chgené-diredted g8 pratdreg thek@yp hccheosuoheRBhde gy tosimrdi ot her apy
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appr oaches, flepsningfendiymiding kinaps er aRacigrighnifroseduatase grryrs andappeaapkss te o

I ncrease the. | | £ f | _ s .ty anst l.on
W th oyt oki nitGTEUTRAER! flininctaR b SRksaby SPHai Ry W RH G sl S B REb S pnage
col ony sti npénatthérgpy;aatior, approaches to decrease T-cell anergy, approaches

using transfected | mmune cells such as _cytokine-transfected dendritic cells,
appr oaches usi ng (iX) immunotherapy approaches, including for example ex-vivo and in-vivo

15 approaches to increase the immunogenicity of patient tumour cells, such as transfection
with cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony
stimulating factor, approaches to decrease T-cell anergy, approaches using transfected
immune cells such as cytokine-transfected dendritic cells, approaches using

cytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies. .

20
In a still further aspect, the present invention provides the use of a compound of formula
(@), or a pharmaceutically acceptable salt or solvate 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.

25

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.

30 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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cyt oki ne-trangfssdosdochysour cell lines and approaches using ﬁ/%‘#og‘{/@\b%gl C
es

antibodies.. 20 In a still further aspect, the present inve

the use of a conpound of formula (1), or a pharmaceutically acceptable salt
or solvate thereof, as hereinbefore definegg in the manufacture of a

medi canent for the treatnment of hunman di seases or conditions in which

nodul ati on of CRTh2 receptor activity is beneficial. 25 In the context of the
present s pecéduiahd enforinlifa (5 ofMa phihaeitically aGedpBil 440 sOIRRBIRR Bl Stheredfl €5
there are specific indications to the contrary. The terns "therapeutic" and
"t her apeut i c# hejeinbgfergidgfined.const rued accordingly. 30 The invention still
further provides a nethod of treating diseases nediated by PE2 or its

nmet abolites wherein the prostanoid binds to its receptor (especially CRTh2)
receptor, Vitheivenioaraldaiovidss 4 netivyd ddreh@nLardinitlafidtat Gyl s S8cfllly! Y
effective amount of a WD 2004/ 106302 PCT/ SE 504[0Q0808 22 compound Of

formul a (1), psgFiasis,imaPatiend suifering (rome ovgriskiof said discaga| whicke comprisesdr ug

th f, | ' i o £ I id t h f
reating an IARSIRAESS € AELAOE RerablRicallY BRR sBichRy Bf ¥bRsur dRbunta °
suf fering fr@yor @ph@nattitically acceptableiiafan s6lvatehthérBof; 8 RémBEfor@@etinedSt er i ng

to the patient a therapeutically effective anount of a conpound of formula
(I'), or a pharmaceutically acceptable salt or solvate thereof, as

her ei nbef or ' I Ve i,on her apeut i es the dosage
adni ni st er e?\%ﬁ% %SIF ~n§e3161 © ég(?th\%gfpfgu%&&dtQ%&%ﬂ%e %‘%ﬂﬁ‘ﬁﬁfﬁ{‘a&s’ﬁfyl@yB‘&{se’tW node
of adni nigst r &ith ¢ie. codppuhd emproyed, te sidds @f adieinistetios) the td@menhdésirel @dd teor t he
above- nentioned therapeutic uses the dosage admi nistered will, of course,

vary with t#isorderipdigetadenpl oyed, the node of administration, the treatnent
desired and the 15 disorder indicated. The conmpound of fornmula (I), prodrugs
and pharnmaceutically acceptable salts and sol vates thereof may be used on

their own buForthé hbogesrdmionyd tierautio uses eecdbshge ddikin{sedrad Will,af course, vary
with the compound employed, the mode of administration, the treatment desired and the
15  disorder indicated.

The compound of formula (I), prodrugs and pharmaceutically acceptable salts and solvates
thereof may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the formula (I) compound/salt/solvate (active

20 ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier;
Depending on the mode of administration, the pharmaceutical composition will preferably
comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.05 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.

25
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.

30 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.



pharmaceutical conposition in which the forrmula (1) conpound/salt/solvate
(active 20 i ngv@dioanbg3oz s i n associ ation wth a pharnmaceuti cactXER0&60REED! €
adj uvant, diluent or carrier. Depending on the node of adm nistration, the
pharmaceutical conposition will preferably conprise fromO0.05 to 99 %wv (per
cent by weight), nore preferably from0.05230 80 %v, still nore preferably
from0.10 to 70 %v, and even nore preferably fromO0.10 to 50 %, of active

i ngredient, all percentages by wei ght being based on total conposition. 25
The present invention also provides a pharnaceutical conposition conprising a

conmpound of formula (| or. a..phar eytically acceptable salt ar sqlvate
t hereof, as WB? ImVAntQIy ‘8?1%“"68? flﬁﬁﬁ?tgﬁﬁyﬁes@lo %Wl\rﬁ%%f‘&ﬁ Bd‘fs}P‘éhl ly
accept abl e aghledaited Sthbriags; or carrier. 30 The present invention also

provides a pharmaceutical conposition conprising a conmpound of formula (I),
or a phar mac@hthedislelapd sule-tiediborapernds of thesxamples ant enctiudds vase hemed nsibg ther e

or carri ot AbioGbgrOnan e setEEsh 6 St an kst HHER A rv BRI enow be
il lustrated gynddae followi ng non-limting exanples in which, unless stated

otherwise: (i) the title and sub-titled conpounds of the exanples and net hods
were named u€rglask stated otteDwisareveraerphgse pgepamtive dTRIG was conductedmsigvanced

Chem cal Devegl opnent..Ln a. (il) unless. stated otherw se, reverse

phase pr epargﬁﬁﬂ&v 03??%853&%‘%"%%?35“83% , NovaPak or Ex-Terra

rever se phasgiipFlaki¢ dolG@h &RFomdtographytedéd t& RO pRddE Q1IRh RAFoRRAIgraffer s t o

nor mal phase silica chronat ograplplé§ 10 &IL/)%DSN vents were dried wth MgSO4 or
' a

Na2SsO4 (10 E(ixpseanioweredsied Wity Mgd84 6t 4#otary evaporation in vacuo and

wor k- up proc [ e rrie t,.after r val of residual solids such as
dryi ng agent gﬁ%v%ﬁ P %s[}vgﬁ;ca{r\?% 8‘%nqygr§g§?5teﬁé’r%t§°& Egtlfggfé%fm &Qflg'f’?c?ﬁ%% B
carried out gleredsbli@dutiafiBP@hfIvdl 6f resifadl soRdd qmchtamryﬁ@%fenﬂs&;ﬂﬁﬁaﬁaﬁk under an
at nosphere of an inert gas such as argon or nitrogen; 15 (vii) yields are

gi ven for il (\isUnless ethenyiss stated, epesatinns wrse eamigdiouy at ammbignixtemparatire athatis lie;

the range 18-25°C and under an atmosphere of an inert gas such as argon or nitrogen;

15  (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;

20  q, 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

25 when given, TH 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

30 THF = tetrahydrofuran
EtOAc = ethyl acetate
MCPBA = meta chloroperbenzoic acid



(viii) the st{wsigdiesmsgyf the end-products of the fornula ”Hé"ﬁéﬁo&ﬂ&ﬁéo‘émd
by nuclear (generally proton) nagnetic resonance (NVR) and nmass spectral

techni ques; proton rmagnetic resonance chem cal shift val ues were neasured on
the delta scale and peak nmultiplicities d4e shown as follows: s, singlet; d,
doublet; t, triplet; m nultiplet; br, broad; 20 q, quartet, quin, quintet;
(ix) internediates were not generally fully characterised and purity was
assessed by DME= M Myanethl fortmgtcaphy (TLC), high-performance |iquid
chr omat ogr a BPLC, mass . spectrometry (M), infra-red (1R) or NWR

5?1 ¢S 1§ 1m sufa)e: general ly only ions which indicate the

anal ysi s;

parent nass Sd %ﬁl&g sulfste When given, 1H NMR data is quoted in the form of
delta val ue maj or diagnostic protons, given in parts per million (ppm
relative to Nﬂﬂ@@gstsbﬂilmnhydregc(ﬂddﬂ)omte an internal standard; (xi) the

foll owi ng abbreviations are used: Mp. = nelting point 30 THE =
tetrahydrofuran EtQAc = ethyl acetate MCPBA = neta chl oroperbenzoic acid WO
2004/ 106302 PCTUSE2004/ 000808 24 DMF = NN-dinethyl formam de MgSOH4 =
magnesi um sul fate Na2SO4 = sodi um sul fate NaHCO3 = sodi um hydrogen car bonat e
5 WO 20041106302 PCTI SE2004/ 000808 25 Exanple | o~ N



S NH\ / O wo 20041106302
4- (Acet vl ami no) - 3- [ (4~ chl or ophenvl )t hi ol - 2- et hyl - | Hi ndol e- TS Reet I 9%y 5

i) 3-1(4-chlorophenyl)thiol-2-methyl-4-nitro-1Hindole To a stirred solution
of 3-nitroaniline (8 g) in THE (700 m) co2§ed to -78 C was added tent-butyl
hypochlorite (6.3 g) dropwi se over 5 mnutes. The reaction was allowed to
warmto -65 'C over 20 m nutes before 1-[4-chl orophenyl)thio]-2-propanone
(11.6 g) was added as a solution in THE (20 m). After 2 hours triethylam ne
(8.1 m) was_added and 10 the reaction allowed to warmto room tenperature.
2M HC1( aq) to the reaction mxture before concentration in vacuo.
The residue was sburried in nethanol and the solid which precipitated
isolated by fil®rqtion to give the sub-title conpound (5.8 g). 1H NMWR
(DVMBO-d6) S 12854 s, 111), 7.76 (dd, 1H), 7.63 (dd, 1H), 7.31-7.22 (m 3H),
6.91 (dd, 211) : (s, 313) 15 i)

3-1(4-chl orophe I%]t L0l -2-nmethyl -4-nitro-1H i ndol e-acetic acid, ethyl ester
To a sti rredogg!%e @ f sodi um hydride, 60% dispersion in mneral oil,
(0.85 g) in TH (10 was added the product from part (i) (5.6 g) as a
solution in THE ( 0 m nutes
et hyl br onpaéesdair=s Sl PLyR ' ‘ BRI DACRUCACHL After 2
hours thesrepatj@ih hreg @mrﬁhﬁgh _ﬂ_ﬂﬁl@_qg_mﬁbﬁ resi due dissolved in et hyl
acetate, washed w it er, brine, drie and concentrated in vacuo.
Recryst al | i sd0achred sﬁu@omaﬁ&-lnitgmnﬂillel{é £} ubTHF(7Q0 mhnpoladdo 58 I was' addedvR

DVBO- d6) S d 7 35 11), .7.26 (dt, , 6.92
Edt, 25 )211)?"‘gb‘ifgﬂ})@"%‘%'ﬁ?}I1 (%436 g)d&’f’a"“sﬁffi‘}r ‘Bées(s'[]h i%“°“1‘”&sfﬂf>’ﬁve§a1)
1) 4-ani nOyArh td=641 QloARNEN et 1kord 10BLNbro n'yDEiﬁJ)FZ? F&iahbn@1% g) ﬂ#,
ester WO 2004/ 106302 PCTI SE2004/ 000808 26 A susSpensi on o he produc% rom
part (ii) (2adedgy alsnlugpnamaTHF((ZOmrﬂm Aftern2 heurs rhnethlylammd(é 1 ml)sssmdded)&ndi%
Pt/ C (0. under.

Pt a1 ot 0.2 meeslioR alohef Fd wah B o epipetefire s M G Ve i oy eeastiono

Puri fi cati onpsure before concentration in vacuo. The residue was slurried in methanol and the solid

which precipitated isolated by filtration to give the sub-title compound (5.8 g).
'H NMR (DMSO-d6) & 12.55 (s, 1H), 7.76 (dd, 1H), 7.63 (dd, 1H), 7.31-7.22 (m, 3H),
6.91 (dd, 2H), 2.47 (s, 3H)

15

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

20 dropwise over 10 minutes. After 2 hours the reaction was concentrated in vacuo, the
residue dissolved in ethyl acétate, washed with water, brine, dried (MgS0,) and

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

'H NMR (DMSO-d6) 8 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).




flash col um chromat ography (14% Et OAc/ hexane as eluent) to give the
sub-title 5 compmuntessk. 4 g). 1H NVR (DVBSO-d6) 5 7.30 (dd, Zdrsprofhobsdsk, 2M
6.85 (t,1H), 6.68 (dd, 1H), 6.23 (dd, 1H), 5.33 (s, 211), 5.09 (s, 211),
4.16 (q, 2H), 2.33 (s, 311), 1.21 (t, 313),

3-[(4-chl orophenvl)thiol-4-(ethvl am no) - 2- 2rﬁat hyl -1 Hi ndol e-1 -aceti c acid,

et hyl ester was 10 al so isolated as a by product fromthe reactlon (0. 339).
"H NWVR (DVMBO-d6) S 7.32 (dd, 2H), 7.01 de 211), 695]2§pl 6.73 (d, 1H,
6.16 (d, 11Af)18pess1¢m0( the preguct &rom part (i) 2235 ghmleahqrwl( m]) \mmn@dun the14) ,

2.34 (s, 313). t

4- (acetyl am #5&% hﬂ%?%%%%ﬁ%ﬁle)rgz rﬁa%g‘%” ﬁge?#l? ‘i‘ﬁ?’f ?‘HBPE oggrg{gh&t}gm d,
ethyl ester caTﬂysa vl rethbve 19 filthtiop aad uﬁtﬁlimemmeﬁtrétbd in vdctlo 5 PAifikdlion by

di chl oronethane (10 mM) was added_ triethylam ne (0.18 m) and acetyl
chloride (O. ﬂaﬁmwlumlh@ﬂp@a&gmhy\/(éé%sﬁtmc Xaite aseduant) torghes iesnl-titlor 30

m nut es. The (ml tu'dﬁﬁ then adsorbed onto silica gel and purified by

col um chrorra 0%’ " (®33% Et OAc/ hexane as eluent) to give the sub-title
conmpound 20 {FONMR @dMSOid 7(3@(8@ 7@0 do2r9,%.85L ! 4 -
cofpound 20, Uones gl?t H)MVRG oy ﬂ@ Q Hg hﬂ)u? 6695&6’11—%}"323@@
(s, 3H, 1. SH{I§3311H)21'D152)9 (§¢2H)3|4|)16 (q)2H) 233 (s, 3H), 1.21 (t, 3H).

4- (acetyl am no) - 3-f (4-chl orophenvl ) thi ol - 2- et hvl - 1H-i ndol e-acetic acid 25 To
a solution of the product frompart (iv) (0.31 g) in THE (10 m{) was added a

1M sol uti onsﬂmljﬁﬁ@gngﬁQ]-Ziemﬂa:m@ezfﬁaeggl-hmnu@ﬁ-ﬁh&ertirc%id? ¥R Bh Al
roomte erature e reaction mxture was concentrate I N vacuo an t he

resi due i ssdseisglatedasafyaprogect figam the reachion (1P%@s adj usted to 2 using dilute

1, 20) e e P\ A PR PESRAAR G 1k S00°H 89 DRERIA 08 o -1

NMR ( DMBO- dGiH)'Sslﬁb @ h}gss 118, 2}% 5&6@ 2EhH 05 Zdt‘@H%@z 344 31;‘07 138 %,5371?2?

3H), 7.11
APCl + [ M+H] GBQ{MO 2004/ 106302 PCT/ SE2004/ 000808 27 I\/lp dec > 266C

. 39

15 io]-2-methyl-1H-indole-acetic acid, ethyl ester
To a solution of the product from part (iii) (0.5 g) in dichloromethane (10 mi) was added

triethylamine (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
20 (0.52p).

'HNMR (DMS0-d6) § 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).

25 To asolution 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).

30 'HNMR (DMSO-d6) § 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



Exanple 2 O o-~ NH SO2Me "L% Cl 5

3- f((j4 C;]I or opReiydolRéadbz 2- met hyl - 4-f (et hyl sul f onvf am nol - | Hpob-RAR}B8ahgoadset | €
aci [

3-f(4-chl orophenyl)thiol -2-nethyl -4-r(nmethyl sul fonyl )am nol - 1Hi ndol e-1 - aceti
c acid, ethyl ester To a solution of the $foduct from Exanple 1 part (iii)
(0.5 g) in dichloronethane (10 nil) were added triethylamne (0.18 m) and
nmet hane sul fonyl chloride (0.1 nil), andthe 10 reaction was stirred at room
t enper at ur e Mop. cbhAG6SC bef ore heating at reflux overnight. The

di chl oronet hane was renoved in vacuo, acetonitrile added (10 m) and the
reaction was heated to 60 C for 5 hours. The m xture was adsorbed onto
silica gel apdapmplddied by colum chromatography (33% Et OAc/ hexane as
eluent) to g tne sub-title conmpound (0.44g). 15 'H NWR (DVMSO-d6) 8 8.80
(s, 113), 7.39O , 1H), 7.32 (d, 213), 7.20-7.07 (m 2H), 6.97 (d, 213),
5.27 (s, 2H), 4.48 (q, 2H), 2.74 (s, 313), 2.38 (s, 31-1), 1.22 (t, 313). ii)
3-[(4-chloro W )t hi ol - 2- et hyl - 4-f

(methyl sulfo nol - 1H-i ndol e-1-acetic acid The title conpound was
prepared by th d of Exanple 1 part (v), using the product 20 from part
(). IH NWR (e 8l 13.25 (s, 113), 8.80 (s, 11-1), 7.39 (d, 1H, 7.32
(m 21-1), 7.16 (t, 1H), 7.09 (d, 1H), 6.98 (dt, 211), 5.15 (s, 2H), 2.73

(s, 311),5 2. -e:hlo% en -2f eyl 43methyisulidn mnﬁﬁﬂ KH-indole4aidetie adid/\O
2004/ 106302 4/ 000808 8 OH
1) 3- [(4-chlor0phen 1thiol-2-methvl -1H-indole-1-acetic acid

ethyl ester
To a solution of the product from Example 1 part (iii) (0.5 g) in dichloromethane (10 mI)
were added triethylamine (0.18 ml) and methane sulfonyl chloride (0.1 ml), andthe

10 reaction was stirred at room temperature for 2 hours before heating at reflux overnight.
The dichloromethane was removed in vacuo, acetonitrile added (10 ml) and the reaction
was heated to 60 °C for 5 hours. The mixture was adsorbed onto silica gel and purified by
column chromatography (33% EtOAc/hexane as eluent) to give the sub-title compound
(0.44g).

15 'HNMR (DMSO0-d6) § 8.80 (s, 1H), 7.39 (d, 1H), 7.32 (d, 2H), 7.20-7.07 (m, 2H), 6.97
(d, 2H), 5.27 (s, 2H), 4.18 (q, 2H), 2.74 (s, 3H), 2.38 (s, 3H), 1.22 (t, 3H).

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

'H NMR (DMSO-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

25
Example 3
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5 ~ 3-f(4-Cnl thiol -2-nethyl-4-(5-nvrimdinvl)-1Hindole-|-acetic
acid i) 4- br‘gpo%g‘?%%&chl onyhenyl )t hi ol - 2- net hyl - 1H i ndol e FS&T5EGAUINENT
hydrazi ne hydrochloride (15.34 g) in water (80 m) was added to a 5

suspensi on of 1-[(4-chlorophenyl)thio]acetygne (13.77 g) in acetonitrile (200
m) and stirred overnight at roomtenperature and then concentrated in
vacuo. The residue was partitioned between aqueous sodi um hydrogen car bonate
and di chl oronet hapme. The organi c phase was washed with brine, dried (MjSO)
and concentrat ed-™gyvacua. The residual oil was treated with acetic acid (70
m ) and heat 80 C overnight. The 10 reaction m xture was poured into

wat er, basif th agueous sodi um hydroxi de and extracted with Et QAc
(twice). The ' organi cs were washed (brine), dried (MgSO4) and
concentr at ed v;@.\cﬂhe m xture was purified by flash col um

chr omat ogr ap (40%t CAc/ hexane as eluent) to give the sub-title conpound
(4.43 g). 15 'H NWR (DIVISOd6) 5 7 31 ‘is iM 7.30 (d,2H), 7.13 (dt, 2H), 7.02
(t, 1H), 6. hl henyl 1)-1H-indole-1-acetic acid

4-b 3-f Le-1- t d.
1. 1r8|er t hy I(1 2 b AAE BHiold eﬂl {h 1]%1'_1%181 ewasangeLgr 2g| by the nethod

of Exanpl e B-bemniophenyl hlydralzglethlydrochm@ﬂw(ls 84 gpiarwatéd (80anl) waskidbsd to a
bronpacetate. The praduct was purified usi ngz col um chronato raphy (10%
Et OAc/ heXandugrengioghdy[(4- imomv%emébbpiace@n? B3 7 ayin apgtopitrife (20 mylyandistyred7 14

- 7.10 (m 20%@6}& a gocﬁﬁ te)u;ﬂé'}atur@ 244 théh Shebiatedd thvalnd Therestihdbvas 2- 49 (S,

3H), 1.43 (s
3-f (4- chl or quitivne}l beiween 2queiuk wbdidm(1rdiygen warbonytt ahdidiohitabmrethage.eThe aci d.

1.1- dinmeth3leth I ester WO 200&@%} 630 (&%354004 000808 29 To a
sol ut i on/ sus{eHYS BhAsEas Fshadowiie Prge, %&P g negytrated trordsuneThe m )
was added  regidual oil was treated with acetic acid (70 ml) and heated at 80 °C overnight. The

A

10  reaction mixture was poured into water, basified with aqueous sodium hydroxide and
extracted with EtOAc (twice). The combined organics were washed (brine), dried
(MgSQ4) and concentrated in vacuo.

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

15 HNMR (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).

ester

20  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: §7.31 (dd, 1H), 7.21 (dd, 1H), 7.14 - 7.10 (m, 2H), 7.05 (t, 1H), 6.94-
6.91 (mn, 2H), 4.77 (s, 2H), 2.49 (s, 3H), 1.43 (s, 9H).
25

dimethylethyl ester



ethanol (1 m h {31 di nyl -boronic acid (133 ng), 2M sodi (1.5
m) and fina Pyzagdzl%ﬁ%?ci s(triphenyl phosphi ne) pal | adi um (0) ,@i@gﬁwﬁ%ihe

m xture was heated at 100C for 3 days. Purification by colum chromat ography
(eluent 2:1 Hexane:EtOAc) 5 gave the sub2pitle conpound as an orange solid
(140 ng). 1H NMR (DVMSO-d6) 8 8.99 (s, 1H), 8.57 (s, 211), 7.68 (d, 1H), 7.10
(dd, 2H), 6.99 (d, 1H), 7.30 (dt,1H), 6.46 (dd, 211), 5.21 (s, 2H), 2.42 (s,
3H), 1.45 (o z%&lundﬂ/éuh ension of the product of part (ii) (500 mg) in toluene (4 m]) was added
3-[(4- chlorophen )th|o 2-met hyl -4-(5-pyrimdinyl)-1Hindol e-1-acetic acid

10 The tit| ethagabGunb. ﬁv@ynml@pxlrwomy at:udeila% Mfso@%gmﬂrbor@tqo@ri mé)@ndus. ng

t he product f

(Ve ahy N5 adreld B BRrphenlonlphiplii . Sl el Y pRcIAISR DAy 4
(d, 114), 7.120°C for 3 ddy s7Pﬂlﬂﬁéaﬁon2)y]<‘)01umlﬁel&8nfa€bgrﬂphé']_({elu§nt4271 ([-IBxaﬁelEﬁOAéS) 19 (s,
2H), 2.43 (a, 3H). 15 APCI- [MH 408 Exanple 4

3- [ ( 4- Chbor @8reHipispbtitlsicompeundgs amorpavg@&qlﬂﬂwmgi)ndol e-l-acetic acid 0
3-[(4-chl orgphenyl)thi ol - 2- net hyl - 4-gyrazi nvl - 1H i ndol e- 1-acetic acid 1 1-

di met hyl et hyH NMR(DNISCrd6)d &99631 188), §.5@ (, BH) 57.681 (d; t1HD)y Ditd b BPD6.99 yrt (i)

Lot rak) s(tr iBRomaD oSG AN Gia, PESS A eotih 8 AR 3) LR Hiehor | on i 1 ure.
was heated to 80 C for 18 hours. The m xture was adsorbed onto silica and

purified using coI um chr orrat ogr aphy (33% Et OAC/ hexane as el uent) to gi ve
the sub-titlig)8 o y !

(), 10 s e @comouné ("?1‘6 P%Lf‘él)%@ﬂ')tﬁe P(eﬁwd@)ﬂwleli@ﬂé@@ arégh@@@duct
PCT/ SE2004/ ﬁgcgﬁgég (@8, With parifiéAionbyTe Qe iitse Bf?l'chwas 3 evdq)ﬁs Eluent).

azinyl - 1H i acetic acid The'title conpoun patred by the nethod
of Exanple |I part (v), with purification

'H NMR. (DMSO-d6) 5 8.99 (s, 1H), 8.57 (s, 2H), 7.69 (d, 1H), 7.29 (t, 1H), 7.10 (m, 2ED),
6.98 (d, 1H), 6.47 (m, 2H), 5.19 (s, 2H), 2.43 (s, 3H).
15 APCI- [M-H] 408

Example 4

20

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)

25 (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, SH).



by preparative hplc (MeCNNH3 (aq) as eluent).. 5 'H NWR (DMSO-d6) S 8.50 (d,
1H), 8.45 (d, widhoosBoddd2 (dd, 1H), 7.56 (dd, 111), 7.22 (dd, MISEﬂmﬂfﬁmsoﬂ 09
(m 211), 7.04 (dd, 1H), 6.58 (dt, 2H), 4.68 (s, 2H), 2.38 (s, 3H Al

[MH 408 Exanple 5 ( OH o0 s 10 ci

3-[(2- Chl or ophenyl )t hi ol - 2-net hyl - 5-f (i net¥yI sul f onvl ) ami nol - 1Hi ndol e- | - acet
ic acid i) 2-methyl-5-nitro-1Hindole-|-acetic acid, ethyl ester

2-Methyl -5-nitro- | Hindole (5.3 g) was dissolved in dinethyl formam de (20
m) and to it added sodium hydrlde (1 2 g) for the mxture to be stirred for
1 hour. Ethyl. (6. 8 d . ait once_ nd a
precipitate Stz <t peacRv Cl aqueous acetic
acid and the"_[‘ﬂéﬁ@é&jrh ]ﬁldqpé [ Vyj,%ﬁ wiRes LY, W th
water, triturated w t%é di et hgylﬁe%fﬁ%gyglﬁéﬁ%@ﬁ%%ﬁﬂg cugg?’tol ve phbf‘%
sub-title pr byiprepatagvehply (MelTNNEL (@)yBoOeeht)S 8. 45 (d, 1H), 7.96 (dd, 1H),

L8 (5, Sitimeloison bl et haddde B 0l 00 ol )
cster (6.2 g ot ool YR e A, 11, Bisk @ 3Eh B8R 3D B3 W SFRG: um on
charcoal (0.APG)- \MdI]st08r red under a hydrogen at nosphere at 3 bar for 4

hours. The m xture was filtered through celite and the filtrate evaporated
to give the sub-title conpound as a pink viscous oil (5.3 g). APCl- [MH 233

WD 2004/ 1063ﬁ%aﬁ%g§E2004/ 000808 31 iii) 2-nethyl-

1( et hyl sul f nol - 1Hi ndol e-1 -acetic acid, ethyl ester Methanesulfonyl
chloride (1.15 g) vvas(ﬁ\added to a solution of 5-am no-2-nethyl-I|H
OH

R
‘i‘u%
3-[(2-Chlorophenyl)thio]-2-methyl-5-] (methylsulfenyl)amino)-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

15 (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,

20 2H), 4.16 (g, 2H), 2.37 (s, 3H), 1.19 (t, 3H).

APCI- [M-H] 263

ii) 5-amino-2-methvl-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
25 (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



I ndol e-1-acetic acid, ethyl ester (2.3 g) in triethylamne (1.7 nm) and

di chl or onet hame t6d@10630d ) at O C a pink viscous oil for a piperSkRebes |
for and stirred at 20 C for 1 hour. 5 Water was added and the m xture
extracted with dichloronethane, dried (Na2SO4) and evaporated to give the
crude solid. This was purified by chromatodtaphy using silica (40:1

di chl oronet hane/ et hyl acetate as eluent) to give the sub-title conpound as a
pink solid (1.4 g). rHNW (DVsO-d6) 8 9.23 (s, 1H, 7.30 (m 2H), 6.94 (dd,

1H), 6. 23(s, iillA-methyB3-[(methlshifonylRmindl4l H-dndabed) -ac2tiBacid.ssthdldter 2. 31 (s,
311), 1.19 (

3H). _APC] - [ M 1] 1iv), 3-f ) _
(2- chl or ophe ﬂj"’t“ﬁ?"ﬂﬁ)pﬁ ?Ré{"ﬂgﬁ (]51-§ é)r?ﬁ?ﬁ%ﬁfig‘éﬁof BiRIsomet, SramipeZnaethyl-1Hacet i ¢
acid, ethyl; -ade?i z heSdth i - | il iC
acid, ethyl ggi?ieérei ?%élgia_cg%%eg?l{(g@p%benzggg@?%)(glm W@'ﬁéﬁﬂ%&#@ﬂ [ g@ ved
in di met hyl fdyatdniChepind widcpus oil fFeneepinbyiscausdiit foo andstirvaabiit20 °C. 301 gpuf. or t he
whole to be stirred at roomtenperature overnight. The m xture was poured

i nt o aquedus Waseh Wik added 3 the anixtyre gxtpaciedawish gishloremethanrg drigh (NexSQu)ewidpi t at e
|l ected by filt ' d ri it h water.. dei d to be 20

ecrystal | sEYPRPH e B CridhceRliey ohit R rinef by FoeaTB OBty phise shes (401

i soh - ' e t ' : 1H

NVR ( DNEO- do) 5o e HRERT YMEetais Quei)te ghitanE Ve cOmpORGPY iR sl

7.23-7.06 (mg): 3H), 6.44 (m1H), 5.26 (s, 211), 4.18 (g, 2H), 2.83 (s, 3H),

:Z),l ? z(32f ohi g%é‘ﬂi‘ﬂ‘éﬁ)wg&@ ﬁ&%@[ Wr?gf@&gﬁt q’égf/‘?{‘%’&ﬁ)n@@(ﬂﬂlmé&%@i et i

c acid e Yifyl ) : d nmet hod of Exanple 1 part (V)
except t?;gt h'rltgc( ’ystaé| ﬁggg{ﬁ@%%z\%ggp,%t& %226"7 ?gc)f. (0.10 g) 'H NWR (DMBO-d6) S

13.25 (s, 1HAPCE- P4-HI311111), 7.54 (d, 111), 7.45 (dd, 111), 7.21 (d, 30
111), 7.08 (m 3H), 6.45 (d, 111), 5.13 (s, 211), 2.83 (s, 311), 2.38 (s,
311). APCI- [MH 425/427 Mp. 212 C |

ethyl ester
15  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

20  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 (DMSO0-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

25

The title compound was prepared by the method of Example 1 part (v) except that

recrystallisation was not required. (0.10 g)

'H NMR (DMS0-d6) & 13.25 (s, 1H), 9.33 (s, 1H), 7.54 (d, 1H), 7.45 (dd, 1H), 7.21 (d,
30 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



WO 2004/ 10630g,oPfedd 9304/ 000808 32 Exanple 6 R1 i o ﬁwé
3-[(3-Chl orop enyl ) thiol -2-nethyl-S-f(nethyl sul fonvl)am noI = 04 00(”1(]8acet|

c acid 5 1)

3-[(3-chl orophenyl)thiol -2-met hyl -5-f (et 82 sul fonyl ) am nol - 1H-i ndol e-1 - aceti
c acid. ethyl ester The sub-title conpound was prepared by the method of
Exanple 5 part (iv) using the product of Exanple 5 part (iv) and

3-chl orobenzenethiol (0.34 g). APCI- [MH 453/455 10 ii)

3-[(3-chl orophenyl ) thiol -2-nethyl -5-f (nmethylsulfo

yl ) am nol - I-ﬁ&lﬂﬂ!_él-acetic acid The title conmpound was prepared by the
nmet hod of Exanple 5 part (v) using the product from Exanple 6 part (i). 1H
NVR (DMSO-d6) S 13.27514 9.33 (s, 111), 7.46 (d, 1H), 7.21 (m 2H),
7.11 (dd, 15 11- (dd 111), 6.95 (m 2H), 4.88 (s, 2H), 2.82 (s,
3H), 2.39 (s, gs»ﬁ@&+ [MeH| 4251427 Mpt. 224 C Exanple 7 CH R 1~ 20 i
a

3-f(4- Choorophenvl )thl‘ met hyl - 5-f (net hyl sul f onvl ) am nol - 1Hi ndol e-| - acet i
c add it

3- f (4- chl onphpButhloférsHeng b P m&hyI-FE{hvthsIsuiton)dmiit -idﬂdl&dﬁ&ceﬁéaﬁaetlc
acid, ethyl ester e su -title conpound was reare

Exanpl e 9 paid8-If ! 1ithig]-2a1 nethylsyl ‘
4- chl orobenzeeiﬂﬁ e@fe?l APCI- [ M H| 453/ 455

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

10

methylsulfonyl)amino]-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 (DMS0-d6) & 13.25 (s, 1H), 9.33 (s, 1H), 7.46 (d, 1H), 7.21 (m, 2H), 7.11 (dd,
15 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

20

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

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



WD 2004/ 10630 4/ 000808 33 ii)
3-[(4-chl oropﬁ’engg ﬁ‘%g 2- et hyl - 5-f (et hyl sul f onyl ) am nol - 1%?’%%2 P“éoofs acetic
acid The title conmpound was prepared by the nethod of Exanple 5 part (V)
using the product frompart (i), 5 'H NVRg§DVSO-d6) 8 13.25 (s, 1H), 9.37
(s, 111), 7.57 (d, 1H), 7.23 (d, 2H), 7.22 (d, 1H), 7.07 (dd, 1H), 6.96 (d,
2H), 5.11 (s, 2H), 2.82 (s, 3H), 2.39 (s, 3H. APC +'[MH 425/427 Mp. 214
C 10 Exanple 8 ~CH O S~ 3-[(3-Met hoxvphenvl)thi ol - 2-net hyl - 5-f

(met hyl sul fonvl) anl i nol - IH-|ndoIe | - acetlc acid i)

34( 3- met hoxy - 1-5-[(methylsulfonyl)aminol-1H-indole-1-acetic acid

t hyl sul f I dol t Th b titl
égﬁpoﬁné“mi‘fﬁ? éﬁ%%@%pwﬁ‘\'ﬁ% R%a?e%ﬁs%g%&%aa%ﬁ?e?ﬁxwﬂﬁ S Clusing oty oduct
of Exanpl e Sfiaa par fiy) and 3- met hoxybenzenethiol APCI - [MH 449 20 ii)
3-f(3-net hoxyphenylgthl ol - 2-met hyl - 5-[ (et hvl sul f onyl ) am nol -1 Hi ndol e- 1- acet

ic aci ﬂ 5The HINMB. (©MPO 460 SUE 2 50 1H), 8 B71y, ]t}me7165§t(g,ollﬂpﬂéﬂ>(dnmﬁl7&m(gr 24( V)
t )

1H. 7.50 E’&‘fﬁﬁi@?&fdﬁ@ﬁﬁ%@ﬁﬁ Y6 3 0 e a0y o ba (.

1H), 6.55 (dapb) (vAEa26Mo7lH), 5.11 (s, 213), 3.62 (s, 3H) 2.82 (s, 3H),

2.40 (s, 3H. APO- MH] 421 Mp. 292 C WD 20041106302 PCT/ SE20041000808
M.p. 214 °C

10

15 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 3-methoxybenzenethiol
APCI- [M-H] 449

20 i i methylsulfonylhamino]-1H-indole-1-acetic
acid
The title compound was prepared by the method of Example 5 part (v) using the product
from part (i).
TH NMR (DMSO-d6) § 13.25 (s, 1H), 9.34 (s, 1H), 7.50 (d, 1H), 7.26,d, 1H, 7.08 (t, 1H),
25 17.06(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



34 Example 9 ~OH A1l \ 3-f (4-Methoxvphenvl)thiol-2-nethyl-5-f

(et hvl sul f onwig)mna/vase2lH-i ndol e-1 -acetic acid 5 1) PCT/SE2004/000808

3-f (4- met hoxyphenyl )t hi ol - 2- met hyl - 5-f (et hyl sul f onyl ) am nol - 1Hi ndol e-| - acet
ic acid, ethyl ester The sub-title conpound was prepared by the method of
Exanple 5 part (iv) using the product of 3xanple 5 part (iv) and

4- met hoxybenzenethiol. APCI- [MH 449 10 ii)

3-1(4- et hoxyphenyl ) t hi ol - 2- met hyl - 5-f (et hyl sul f onvl ) am nol - 1Hi ndol e-| - acet
ic acid Th@&gmu_ﬁ_'corrpound was prepar ed by the nethod of Exanple 5 part (V)

usi ng the product mpart (i). 15 "H NWR (DVSO-d6) S 13.25 (s, 1H), 9.33
(s, 111), 7.46 (d 1 ,/-03 (d, 1H), 7.04 (dd, 111), 7.00 (d, 2H), 6.81 (d,
2H), 5.07 (s, 7°(s 3H), 2.83 (s, 3H), 2.42 (s, 311). APC + [ M+H
421 M p. 215 ,. ple 10 g "OHRI, 1~ CF

3-[(2- Tr|fluoﬁ I)thiol -2-methyl -5-f
(rrethvlsulfonvl)am no{i@J ole-I- acetic acid i)
(2 trlfluoronethylphe yl) t hi ol - 2- et hyl - 5-f (et hyl sul f onyl am nol -1 Hi ndol e

)

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 4-methoxybenzenethiol.
APCI- [M-H] 449

10

~-1H-indole-1-acetic

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

15 HNMR (OMSO0-d6) §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

20 Example 10

25  acetic acid, ethyl ester



WO 2004/ 10630&,§Mjﬁ§?@04/ 000808 35 The sub-title conmpound ﬂmiﬂﬁ@mﬁﬁg by
t he nmet hod of anpl e part (iv) using the product of Exanple 5 part (iv)

and 2-trifluoronethyl benzenethiol. APCI- [MH 487 5 ii)
3-f(2-trifluoronethvl phenvl)thiol-2-nethyl 3%-[(nethyl sul fonyl)am no]-1Hi ndol
e-1- acetic acid The title conpound was prepared by the nethod of Exanple 5
part (v) using the product frompart (i). "HNWR (DVsO-d6) 8 13.25 (s, 111),

9.35 , 111 Y4 1
252 E 2 h )I‘hg Sub/Btlé goril dind w%s?)&?%z(réi ﬂk)metﬂe@@f Efcamﬂlé% p8a111@v) usﬁ%tﬁé H)

(s, 3H). CPIOdPMQﬁ](EX@MIC Mpprt (DO a4 E@QWﬂU bpnzme@hapl N

3-f(8-CQuinoli thyI 5-f (met hvl sul f onvl ) am nol - 1Hi ndol e-1 -acetic
acid i) 3-[&H§umcﬁ12¥/l)thl ol -2-nmethyl-5-[ (nmeth | sy

ul fonyl )am nol - 1H-i ndol e-1 -acetic acid, ethyl ester 20 The sub-title
conpound was _ prepared by the nethod of Exanipl &tﬁ)art (iv) usin the E)roduct
of Exanpl & 5 iih 31§ 2-tri finoromethylpheny Bhiof2+met ‘ lsnifgnyian 1H-indole-
3-f(8-quinoli ) ol - 2- met hyl - 5f(rrethv|su|fon)t||amno| 1H i ndol e-1-acetic
acid 25 The%gémcorrpound prepared by the nethod of Exanple 5 part (v)
using the prqUucitle tompoumbivhs pleparel\Dy Atrhéethod 3O Bx Haple Q68 e praBuctH NVR

(DMBO-d6) S 13.25 (s, 11-1), 9.29 (s, 1H), 8.99 (dd, 1 8.38 (d, 1H), 7.65
(m from part @i).
'"HNMR (DMSO-d6) 8 13.25 (s, 1H), 9.35 (s, 1H), 7.72 (d, 1H), 7.54 (d, 1H), 7.36 (t, 1H),
10 7.24(t, 1H), 7.22 (s, 1H), 7.11 (dd, 1H), 6.73 (d, 1H), 5.12 (s, 2H), 2.82 (s, 3H), 2.40 (s,
3H).
APCI- [M-H] 459

M.p. 207 °C

15 Example 11

-1H-indole-1-acetic acid

-1H-indole-1-acetic acid

ethyl ester
20  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

~-1H-indole-1-acetic acid

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



211), 7.54 30 (t, 111), 7.20 (s, 111), 7.11 (dd, d,
1113, 5 14 (dwojz}i’%”“%m ((s 3H§, 2. 40 Ei 3H)) APCI + EwﬂﬁC%Ezm&’mwﬁ 257

C Exanple 12 ~CH O

3-[(2- (Met hyl et hvl ) phenvl )t hi ol - 2- net hyl - 53p( et hvl sul f onvl ) am nol - | Hi ndol e-

1- 10 acetic acid 1)

3-[(2-(2-net hyl et hvl) phenvl)thiol - 2- et hyl - 5- 1( net hyl sul f onyl ) am nol - 1H i ndol

e-1- acetic apiNMREOMEOES)E 1308 (5ultn! £1yPe)

nmet hod of Exanple 5 part (|)v) usi rg lH)egtz?)?soguct g?l@dquﬁgfg gg@a Ei‘i{)b‘}’ﬁs |{ll‘ﬁémd

2- (2- net hyl et%DJ']ﬁé(rkdﬂuEtﬁB@l(t, 113, WS} THW/# 1 @d11H),)6.68 (d, 1H), 5 14(s 2H) 2.80

3-[(2-(2- et hyl | )t hiol-2-nmethyl-5-[(nethyl sul fonyl)am nol -1Hi ndol
it or

e-1- acetic " conpound was prepared by the method of Exanple 5
part (v) usi ngpg 20 frompart (i). 1H NVR (DVBO-d6) S 13.25 (s,
1H), 9.33 (s, 1H), (d,1H), 7.27 (d, 1H), 7.22-(d, 1H), 7.06 (m 2H),

6.89 (t, IH Ms. 867C’Gd 1R), 5.10 (s, 211), 3,50 (m 1H), 2.81 (s, 311), 2.39
(s, 311), 1.33 (s, 3H), 1.31 (s, 3H. APCI+ [M+H 433 25 Mp. 160 C

Exanpl e 13 WO 20041106302 PCT/ SE2004/000808 37 OH O-H S

5- (Acetyl am nggamsié §4- chl or ouhenvl ) thi ol - 2- met hyl - 1H-i ndol e-1 - aceti ¢ add

10 acefié acid

i) 3-[(2-(2-methyvlethyl)phenv])thio]-2-methyl-5-[(methvlsulfonyl}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 2-(2-methylethyl)benzenethiol.
15 APCI- [M-H] 461

i} 3-[(2-(2-methylethyl)phenyl)thio]-2-methyl-5-[(methylsulfonyl)amino]-1H-indole-1-

acetic acid

The title compound was prepared by the method of Example 5 part (v) using the product
20 from part (i).
TH 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
25 M.p. 160°C

Example 13



i) 5-(acetyl a%’d{b@)ﬂﬂ%?sdf'at hyl - 1H-i ndol e-acetic acid, ethyl s,;@lrg( &?dbbqgs t
e 5 par

chloride (0.1 was added to a solution of the product fr

ii) 5 (0.28 g) in dichloronethane (10 mM) and triethylam ne (0.2 rﬂ) at 0 C
and left to stir at 20 C for 1 hour. Wates7was added and the m xture
extracted with dichloronmethane, dried (Na2SO4) and purified by col um
chromat ography (eluting with 1:1 iso-hexane/ethyl acetate) to give the
sub-title conpound as pi nk powder (0.19 g). 10 'H NWVR (DVBO-d6) 8 9.69 (s,
1H, 7.73 (d, IH, 7.£o|.(d, 1H), 7.12 (dd, IM 6.18(s, 1H), 5.00 (s, 211),

4.13 (q, 2H), 2. 3H), 2.02 (s, 3H), 1.20 (t, 3H). APCI-[MH 275 ii)
5- (acetyl am no) -mﬂwl oroyhenyl )t hi ol - 2-net hyl - 1Hi ndol e-aceti c acid,

et hyl ester oLigThe S h@él e conmpound was prepared by the method of Exanple
5 part (iv) using the ect frompart (i) (0.19 g) and

4- chl or obenzenet hi ol (0 20 9). The mxture was poured I nt o aqueous sodi um
t hi osul phat e S-G\getvlami A-chidrppheny g-2-met leviaeetic deided

(Na2SO™4) and. yal _' " . B esj e;vi/as recrygt&lj‘ |%ed from et hanol to give

the sub-titlé NVR (DMSO-d6) 8 9. 80
1 7 67, 94 (d,

(2 IS:D g’) 20 (o, Acfe lcﬁlﬁ)n% ((E Z]O éﬁ\lybﬁﬁ add’eﬁ)to (a%ol%ﬁclzé Gﬂtheé;‘f&duc? frof Eﬂamglg 'ﬂ)panqg 13) (

APCl - [ M B 40 ‘,23 o thlplpromemane (10 ml) and triethylamine (0.2 m]) at 0 C and left to stir at 20

5- tvl I t | - 2- et h t

Thet it e compunng WHEE PR A0S dnfehe nfiils St Ml abeoRie s Gthg « ne
duct f , .67

E)(rjo lfﬁl) 7r2r2m|a§s“o %Emd bunﬁé&ﬁ\iw&d (}ﬁ@k@&dﬁ% 7&1@»@1@;&&1 wmﬁi 1190 K&Jﬁ)é/e 0 (s

21-1), 2.39 (weta@HogmeQ@spb-tltIﬂetpmmBmias@Mnkl]po@aev 3)91193&) 2004/ 106302

PCT/ SE2004/ 000808 38 M p. 247 C Exanple 14 ~OH

10 'HNMR (DMSO-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 (q, 2H), 2.30 (s, 3H), 2.02 (s, 3H), 1.20 (t, 3HD).
APCI- [M-H] 275

i0]-2-methyl-1H-indole-acetic acid, ethvl ester

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

(NazSO,) and evaporated. The residue was recrystallised from ethanol to give the sub-title

compound as a pink solid (0.13 g).

20 'HNMR (DMSO-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

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

25  The title compound was prepared by the method of Example 5 part (v) using the product
f;_'om part (ii).
'H NMR (DMSO-d6) 8 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).
APCH+ [M-+H] 389/391



PR 9 1IN 1
4- (Acet vl et h%g%omg)%sng (4-chl orophenyl )thi ol - 2- met hyl - LH- | hdor 621 = acat] c

acid i) 3-f(4-chlorophenyl)thiol-4-(ethyl am no)-2-nethyl-1Hi ndol e- I-acetlc
acid, ethyl ester. The sub-title conpoundigvas prepared by the nethod of
Exanple 1 part (iv) using the by- product fromExanple 1 part (iii). '"H NWR
(DVBO-d6) S 7.53 (d, 111), 7.22 - 7.18 (m 3H), 6.91 - 6.87 (m 311), 5.21
(s, 10 211)“-‘%'2‘97@’ 2H), 4.01 (m 1H), 2.92 - 2.81 (m 1H), 2.41 (s, 311),
1.31 (s, 3H), 1.21 (t, 3H), 0.91 (t, 3H ill

4- (acety_l et hyl am no)-3-f(4-chl orophenvl)thiol-2-nmethyl-LHindole-I-acetic
acid The tihl e CBgfund was prepared by the nmethod of Exanple 1 part (v) and
t he product # part (i). 1H NVMR (DMSO-d6) S 7.55 (d, 111), 7.22 (dt,
211), 7.18 (t, 111)¢ 6.89 - 6.86 (m 3H), 4.99 (s, 2H), 2.77 (m 1H), 4.02
(m 1H), 2.39 (s, w 1.28 (s, 311), 0.91 (t, 3H). APCl+ [ M+rH 417 20
Exanple 15 ~ [/ C 0 3- f (4- Chlorophenvl)thiol-4-f

cycl opropyl car am nol -2-methyl -1 Hindol e-1-acetic acid i)

3-f(4-chl orophepy =ql - 4-f cvcl oprropyl car bonyl | am nol - 2- net hyl - 1H-i ndol e- | -
acetic 25 acTnd j]et hl;:jemter WD 2004/ 106302 PCT/ SE2004/ 000808 39 The
sub-title conpbund was prepared by the nethod of Exarrple 1 part (iv) usi ng

the product ;]Eél_%#mg@ge.(t H

NVR ( DMSO- d6
1H), 6.98 i -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 by-

product from Example 1 part (ii1).

'H NMR (DMSO0-d6) 8 7.53 (d, 1H), 7.22 - 7.18 (m, 3H), 6.91 - 6.87 (m, 3H), 5.21 (s,
10 2H), 4.19 (q, 2H), 4.01 (m, 1H), 2.92 - 2.81 (m, 1H), 2.41 (s, 3H), 1.31 (s, 3H), 1.21 (t,

3H), 0.91 (t, 3H)

-2-methyl-1H-indole-1-acetic acid
The title compound was prepared by the method of Example 1 part (v) and the product
15  from part (i).
'H NMR (DMSO0-d6) § 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).
APCH [M+H] 417

20 Example 15 |

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

acid
i) 3-[(4-chlorophenythio]-4-[cyclopropylcarbonylamino]-2-methyl-1H-indole-1-acetic
25  acid, ethyl ester.




21-1), 5. o024, 4.18 (q, 2H), 2.40 (s, 31D, 1.53 |
grlns), 0 b (n%g'ﬁzfﬁﬁl."%ﬁé i) (a. 21 (s, 31 (BeTithonshodsh t

3-[(4-chl orophenyl ) thiol-4-[cycl opropyl carbonyl)am nol - 2- et hyl - 1H-i ndol e-1 -a
cetic acid The sub-title conmpound was prepared using the nethod of Exanple 1
part (v) and the product frompart (i). 10 "H NVMR (DMSO-d6) S 9.58 (s, 1H),
7.60 (d, 111), 7.28 - 7.22 (m 3H), 7.09 (t, 1H, 7.02 (m 2H), 5.03 (s,
213), 2.41 (Fhe 34-titld caBpbuRd v preParbBol Me Mdthdd 6k
183-185C 15 Exanple 16 1 1 NH é’fepd{ Poi e ickhba O Bkampt art ) ushighhe
4- ( Benzov| anpraspctiien - Exampleb pamh (ili) end eyclopropyedrbonyl hionidel e- | - acetic acid 0
4- (benzoyl amy - 3- = chl Qr.o I L gl - 2-net by| - I ndol e- 1-acetic I d,
et hyl ester ﬁwﬁﬁr@&%%ﬁ%%@&gﬁe% 7715%5“%1&@\&1]100& @aﬁ%ﬁe 1
part (iv) uskRoriie. yortg X I 198 . Qi) 9,18
chloride. HKNE/RH?UV%%SJS%@8 1()(?12%13(5, 1 '-%D} @é&h’é@’%&gm%@?%‘nz‘%
7.59 (m 4H), 7.50 (m 213), 7.40 (d, 1H), 7.21 (m 3H), 6.88 (m 2H), 5.28
(s, 2H), 4.19 ¢ 2. 40 t, 3 i) .. .
4- (benzoyl amil 15 GYSOprog) 0 4% el
The title cogpgund was prepared using the nethod of Exanple 1 part (v) and
the product "frompart (i). WO 2004/106302 PCT/ SE2004/ 000808 40 'H NWR
(DVSO-d6) S The 2ab-file carhppyundiwsoprephred bhing therbethdd pf Bkdmple 158t (v) adddhe 7. 50
(m 2H), 7.36 (dd, 1H), 7.21 (dt, 211), 7.17 (t, iH), 6.90 (dt, 2H), 5.03
(s, 2H), 2.48" Ftﬁil}}’?m/iﬁo- [MH 449

10 'HNMR (DMSO0-d6) §9.58 (s, 1H), 7.60 (d, 1H), 7.28 - 7.22 (m, 3H), 7.09 (t, 1H), 7.02

(m, 2H), 5.03 (s, 2H), 2.41 (s, 3H), 1.50 (m, 1H), 0.68 (m, 4H)
APCI- [M-H] 413

M.p. 183-185°C

15 Example 16

io]--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

20  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-chlorophenyl}thiol- 2-methyl-1H-indole-
The title compound was prepared using the method of Example 1 part (v) and the product

25 1-acetic acid

from part (i).



M pt 213-215C, %%gﬁle 17 ~-OH ~~CA -_rNHS5 O
4- (Acetyl am nof) § &hl or onhenvl )t hiol -2-nmethyl - 1H i ndol e PICT&E2eU400G808 d | )
4- (acetyl am no) - 2-net hyl - 1H-i ndol e-1 -acetic acid, ethyl ester 10
Thiosalicylic acid was added to a sol utio!goof the product from Exanple 1 part
(iv) (474 ng) in trifluoroacetic acid (10°m ) was added thiosalicylic acid
(351 ng) and the resulting suspension was heated to 60C for 4 hours. The

' vacuo and _the residue dissolved in Et OAc and

1
weshed wi t h HENERAD MG e Biiie ac 1 3 i o bdn 130T 58 or e

ol uent) gav e e L PR AT I B 488 00y RS Rt 8 G 386

1H), 7.54 (APCIAMNH]A44%7 (d 1H) 6 96 (t, 1H), 6.50 (s, 1H), 5.02 (s, 2H),

4.14 (q, 21 33 2.12 (s, 313), 1.20 (t, 3l14). ii)

4- (acet vl arﬂ"?\Bt)z@ ?](égchl orophenyl)th| ol -2-nmet hyl - 1Hi ndol e-1 -acetic acid 20
The sub-4itle conpound was prepared by the method of Exanple 5 part (iv)
using the product frompart (i) (0.11 g) and 3-chl orobenzenethiol (0.048 g),
t hen puri fi Edainple BT eparative hplc (eluent McCNNH3 (aqg)) to give the title
conmpound (70 ng). oH NWVR (DVMSO-d6) S 9.49 (s, 1H), 7.43 (d, 1H), 7.29 (d,
1H, 7.24 (t, 1H A7.14 (dd, 1H), 7.08 (t, 1H), 6.97 - 6.95 (m 2H), 4.96
(s, 211), 2.38 (s, 8™, 1.86 (s, 311). 25 APCI- [MH 387 Exanple 18 WO

2004/ 106302 @@?2004/ 000808 41 f ON O NN
Cl
~

10  Thiosalicylic acid was added to a solution of the broduct 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 NaHCO; (aq), brine, dried (MgSQ,) and
evaporated to give crude material. Purification by column chromatography (50%

15 EtOAc/hexane as eluent) gave the sub-title compound (0.13 g).

'H NMR (DMSO0-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 (t, 3H).

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

20  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/NHj; (aq)) to give the title compound (70 mg).

TH NMR (DMSO-d6) 8 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).

25 APCI- [M-H] 387

Example 18



S -S | O wérisdsseh! orophenyl I thiol-44 f (dinmethyl ami nopspkiao¥bdosos
am nol -2-nethyl -l Hindole-1- acetic acid i)
3-f (4-chl orophenyl)thiol-4-ff(di nethyl am no)sul fonvl | am nol - 2- met hyl - 1H i ndol
e-1- 5 acetic acid, ethyl ester Triethylafthhe (55 1) and dinethyl sul f anoyl
chloride (43 pl) were added to a solution of the product from Exanple 1 part
(iv) (150 ng) in acetonitrile (5 nil). The m xture was heated at reflux for
24 hours, adsorbed onto silica and purified using colum chronmat ography (33%
Et OAc/ hexane as el uén®f) to give the sub-title compound (95 ng). 10 1H NWMR
(DVBO-d6) S 8. 1H, 7.35 - 7.29 (m 311), 7.13 (t, 1H), 7.07 (dd, 1H),
6.99 (dt, 2H), (s, 2H), 4.18 (q, 211), 2.56 (s, 6H), 2.37 (s, 311),
1.21 (t, 3H). 4, *
3-f(4-chlor op?e%dyl )th -&-ff (di net hyl am no) sul f onyl | am nol - 2- net hyl - 1Hi ndol
a

e-1- acetic 15 The title corrpound was prepared usi ng t he net hod of
Exanmple 1 pa34((g|),lo Y ; Q ’ , 79
(s, 1H), 7. , H
2.54 (s, 611&99&22_@_1(8 ) S
Cl 3-f (4-Ch ; 4f. .

f(1- et hyl -1 &ny

2004/ 10635)2 Eﬁégﬁg%ﬁ_{[]@@%% 42 i) 3 [(4 chl orophenyl )thl ol - 2- rret hyI 4-f
f(1-met hyl -1'H1Tm dazol-4-vl)sul fonyl | am nol -1 H
Triethylamine (55 ul) and dimethylsulfamoyl chloride {43 ul) were added to a solution of
the product from Example 1 part (iv) (150 mg) in acetonitrile (5 ml). The mixture was

heated at reflux for 24 hours, adsorbed onto silica and purified using column

chromatography (33% EtOAc/hexane as eluent) to give the sub-title compound (95 mg).
10 'HNMR (DMSO-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 (g, 2H), 2.56 (s, 6H), 2.37 (s, 3H), 1.21 (t, 3H).

acetic acid

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

20
Example 19

1H-indole-1-acetic acid




I ndol e- 1- acet ' thyl ester Triethylamne (75 1) and
1-met hyl -1 H i%&?@éﬂg@?«_ sul fonyl chloride (96 ng) were addec})CT{SEngéog?so?i on

of the product from Exanple 1 part (iii) (0.2 g) in acetonitrile (20 n) and
the 5 mxture was heated at reflux overnight, cool ed, adsorbed onto silica
and purified using colum chromatography (70% Et OAc/ hexane as eluent) to give
the sub-title conpound as an oil (245 ng) "H NI\/R (DIVISOd6) S 9.17 (s, 1H),
7.73 (d, 111}y3. ] 1 3% ) ) .

211), 6.98 (0 0 3. OC 3H 7. 33
10 3H), 1.17indole &ggg QQLQ. Bﬂdegtdr chI orophenyl)th| oI 2 met hyI 4- f f
(1- rrethyI-IH-lmd yl on no|J - ole-l-acetic acid T

title conpourde Wé( é rlélia%‘i Tﬁ'@g‘bwe%ﬁiﬁaolﬁgﬁlfé’ﬁﬂ ehlaride,(96 T(lg'))W%Fﬁéd@Qﬂe

pr oduct (

7.62 (d, 111;‘6 9@1@@&% af( thd Bﬁ}dﬂcgﬁ@? %&9%@’?(@ égz gf’?” %?%&)(’“n%nﬂé@)ngﬂ é‘“‘%é’]‘% dt,
211), 5.08 ($mxti.‘|1'é)was'iae‘iﬁ3d(at refRixl)ver@ight? cdoled, 3dék3rbcd°&ﬁ‘bsﬂ{cMahﬂl péfified déingxanpl e
20 ~CH 0 , N\H ~N 3-f (4-Chl oroyhenvl )t hiol -

(di met hyl ami & a@é‘mm%{ﬁsmahy £10ve EEORoheEInegs Phlent) t%@ie.tbe eith-title jompound as
3-[(4-chl oro%%ﬁgﬁast@h -4-ff (di net hyl am no) acet vl | am nol - 2- net hyl -1 H i ndol e-
| - 25 acetic acl & ester The sub-title conpound was prepared by the

met hod of ExAHMNMRIDDISO- d@)vs)9 IIB(SHQHD I‘ne73 (@ oH) 63 (rdomﬂﬁmnptcﬁ a4 (G4, 1)

and (di met hyl am no)-acetyl chlorid % drochl ori de roduct was purified

usi ng col um ED t?)@?émh)zﬁ)&;@%@ edise2l) 4elSu@nt), 3\/@ &G0GH)1DB83 0
PCT/ SEZO?&/ 09%,0?17 @, 3H).

. i) 3-[(4-chlorophenyDthio]-2-methyl-4-][(1-methv]-1H-imidazol-4-

. 1H-indole-1-acetic acid o
The title compound was prepared using the method of Example 1 part (v) and the product
15  from part (i).
"H NMR (DMSO-d6) 8 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

20  Example 20

25  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)-acety] chloride, hydrochloride.
The product was purified using column chromatography (33% EtOAc/hexane as eluent).



43 1H NV\R (DVMBO-d6) 8 10.77 (s, 1H), 8.15 (d, 1H), 7.35-7.27 (m 311), 7.13
(t, 1H), 6.97wo(Moydbdoz, 5.25 (s, 2H), 4.17 (q, 2H), 2.94 (scilHoosdods (s,
3H), 2.10 (s, 6H), 1,21(t, 3H. ii)
3-f(4-chl orophenyl)tbiol-4-ff(di nethylam no)acetyl | am nol - 2- net hyl - 1H i ndol e-
| 5 acetic acid. The title conmpound was prépared using the nmethod of Exanple
1 part (v) and the product frompart (i). 1H NWR (DVSO- d6) S 10.76 (s, 1H)
8.10 (d, 1H), 7.30 (dt, 211), 7.17 (d, 113), 7.05 (t, 1H), 6.98 (dd, 211),
éx 66 I(s ﬁH)l 11/{2@@3 ((ZMSGJdB)BIZ) B5(s( 5H), 3H)5, (d21199 7(35-7.64)m, 38),AP (1, 189, Blo7430
anpl e
4- (Ace(vl am lﬁ‘é))ﬂﬁ %ﬁl&ylmf‘flﬂ (@re¥ih 2 %uls§ HY Db tsy BHD.1R. B (s16H),rd2il (53 )acet i ¢
acid 15 i) 4-(rnethylsul fonyl)benzenethiol 1-fluoro-4-(methylsulfonyl)benzene
and sodi um bi sul phide (10 g) were heated in NW (10 m) at 80C for 2h. The
m xture was piQaeschl @hvﬁlmﬁol44@($(@Exﬂewvlahnﬁ)ﬁ¥&vl]@6}ihd1-ﬁlr@éihﬂIH—mdole—L
concentrated hydroc1| oric acid and extracted wth Et e organi cs were
washed wi #h %‘.ﬁéﬁ,—-drl ed (MJS™) and evaporated to gi ve the sub-title

CoRouTS, R SR R BRI b

1H i ndol e- | - i m@):l d ethyl ester. The sub- t|tIe conpound was prepared by
the nmethod of Exarrple 5 part 1§Q 3 using the 25 product from part gl ) and the
product fr om ENME ®MSOH) 6 (sahid). BhQ ©; B, Hy30 Ehr28Hat 33 (dpH), (96

e e 1% SE ) T SR 25 6 4T od e e i

10 APCI- [M-H] 430

methylsulfonyD)phenyljthio]- 1H-indole-1-acetic acid

15 i) 4-(methylsulfonylbenzenethiol
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 (MgSQ4) and evaporated to give the sub-title compound, which was used in

20 the next step without characterisation.

methvlsulfonyl)phenyl]thiol- 1H-indole-1-acetic acid.

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

25  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.



"H NV\R (DVMBO-d6) 8 9.45 (s, 1H), 7.72 (dt, 2H), 7.38 (d, 1H), 7.32 (d, 111),

7.16 - 7.11 49 2084dd063025- 27 (s, 2H), 4.19 (g, 2H), 3.14 (s, BRHySE2804380%08,

3H), 1.82 (s, 3H), 1.22 (t, 311). iv)

4- (acetyl am no) - 2- et hyl - 3-[ [ 4- (et hyl sul f onyl ) phenyl | t hi ol -

1H i ndol e-l1-acetic acid 5 The title conpoudd was prepared usi ng the nethod of

Exanple | part (v) and the product frompart (ii). '"H NVR (DVBO d6) 8 9.44

(s, 111), 7.72 (dd, 2H), 7.38 (d, 1R, 7.31 (d, 1H), 7.17 - 7.10 (m 3H,

EX 14 I(s ZgllfH\MmMSOhﬂﬁ)SZ)QB(s( $H),3Hh2 (dt, 23D), (38 (@HH), ARG d, {1, Hl 1643411 10
anpl e ~

4- (Acet yl ami &) 3B [X 2L Gh2B} dptiay P33 Bt (s23Hb 238 (s) 3H), Ak (8- PR dR2 & FDi d

4- (acetyl am no) - 3-[(2-chl orophenyl)thiol -2-nethyl-IHindole-I-acetic acid 15

The title conpound was prepared by the rret hod of Exanple 5 parts (iv) and

using the pj efiyl 2iiin 132 [aq e fnd) el 104 llﬂomasreoi ace@l@%ld

purified by colum chromat ogr aphy (33% tOAc exane as uent

resul ti ng3pr ddgditlekampeprdwasiprpared using tkemethod of Eshaple Ipml‘t (‘()\ﬁ)‘ldtthﬂ prodectt he

title corrpou;ﬁ%% %}jt l\jR (DVMBO-d6) S 9.43 (s, 1H), 7.46 (dd, 1H), 7.37 (dd,

2H), 7.14 - PEM™3H), 20 6.42 (dd, 111), 5.14 (s, 21-1), 2.37 (s, 3H),

1.81 (s, 3H) 4R@R !sb %95&4§fphﬁ)2137ﬂddﬁ{j\|ﬁﬁ 1H), 7.31 (d, 1H), 7.17 - 7.10

4- ( Acedani no) - 2- met hyl - 3- 1( Acel am no) 127F4-( vi'snl fonvl yphenvl I thiol -
1H i ndol e- 1- 4oeBHY, Sab4 G( 2Hh\3. Bisf éﬁvlﬁ&l@eﬂﬂ)l 1.82 ¢4, 3B+ i ndol e-1-acetic acid WO

2004/ 106302 ﬁéﬁﬁ&(_)ﬁ]ﬁ%g){)OBOB 45

10

Example 22

15  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),

20  6.42 (dd, 1H), 5.14 (s, 2H), 2.37 (s, 3H), 1.81 (5, 3H)

APCI+ [M+H] 389

Example 23

25 io]- 1H-indole-1-acetic acid



i) 4-(acetyl anid9oadod¥®i hyl - 3-ff4- (et hyl sul fonyl ) phenyl | thi gy 0
1H i ndol e-1-acetic acid The title conpound was prepared by t{% ISEZO ?1’00(?808

Exanple 5 part (iv) using the product from Exanple 17 part (i) and

4- (et hyl sul fonyl ) benzenethiol. The product43wvas purified by preparative hplc
(eluent McCNNH3 (aqg)). 5 IH NWR (DMSO-d6) S 9.41 (s,1H), 7.66 (d, 2H), 7.30
(d, 2H), 7.17 (d, 213), 7.08 (t, 1H) 4.85 (s, 2H), 3.20 (q, 211), 2.37 (s,
3H), 1.78 (si)4gegetylam . ‘ th] 1 hobenyEttsnb! - Aol -atic ddkd S FYI

/ O 10 NH Chi ¢ h | 4 f

(et hyl ami no)@ée[tétﬁ% “i‘é‘?rﬁo c??ag)zé’f%ﬁeaf‘ﬁ’a? TFL“?%‘&‘?H of Fxample,§ jpart i) gsipg the Pmdﬂct

3- f (4- chl or op&eBRatipl BAERRY | e-|
-ac(etlg g.I(;I d, gkh I ester g ﬁgﬁ-ﬂtﬁrp‘sﬂ(ﬁ}?&/anate (%W %g?oad(ﬁﬁegﬁ% a so ut ?on
of the pr odwﬁpmfwﬂ@l@@uthqﬁNMm(m)) (150 mg) in dichl oronethane (10

The r for._ 4 ays_hefore heating
2t et ot SR BRSO WL 6 54 o B S B o O sic i 7 VR4 288 7 sk Hidec
usi ng colu t ( C g to 50% Et CAc/
hexane as %ﬁﬂﬁfm O D B L PRI e LS 1T AR (DVBO. de) 6
8.37 (s, 1H)APCL-IM-{4H44511), 7.28 (dt, 211) 7 12 (dd 1H), 7.06 - 6.98 (m
3H), 6.81 (t, 113), 5.19 (s, 211), 4.17 (q, 2H), 2.98 (dt, 213), 2.37 (s,
3H), 1.21 (t, 313), 0.96 (t, 3H) ii) 3-[(4-chloroohenyl)thiol-4-f f
(et hyl am no) g 4 am nol - 2-nmet hyl - 1H-i ndol e-| -acetic 25 acid The title
conpound was prepar ed using the nethod of Exanple 1 part (v) and the product
frompart (i). WO 2}941106302 PCT/ SE2004/ 000808

10

acid, ethvl ester

15 RBthyl isocyanate (32 ul) was added to a solution of the product from Example 1 part (iii)
(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).

20 M 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)

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



46 ' H NMR .39 (s, 111), 7.53 (dd, 1H), 7.26 (dt 6. 94
(m 41-1),(6. 5?5?‘%/}@1%, A= (s,)2H), > 58 (dt,H)211) ‘S Cﬁ@zﬁﬁz‘m%s

(t, 3H. APCI+ [MHI 1] 418 5 Exanple 25 OH S ~ D S\ N,NO

3-ff4-(Methvl sul fonvl ) phenyilthiol-4(5-pvrdén di nyl)-1Hindol e-I-acetic acid
1) 4-brono-3-f f4-(methvlsul fonyl)phenyllthiol-IHindole The sub-title
conpound was prepared by the nethod of Exanple 5 part (iv) using the 10

product fromEravRl 0 C T,
resi due was purlfl(gcli\zgg/m(;m:sogrrgagt E)%??gg]ﬁ)% f/k;lg hﬂgazgdfag %ﬁjentpp ?96
gi ve the sub{t lHD,éS&@n%HW@P&mt.@P@)z%m@H)(MQ aH) 8 12.18 (s, 1H), 7.93

1 56 (d, 111 7.29 (d, 111 7.17 (d, 2 7.12 (t,
R I A

4- br ono- 3-f f 4- (et hyl sul fonyl ) phenyl I thi ol - 1Hindol e-1-acetic acid Sodi um

t - but oxi de (1.37 ) was added to a solution of the product frompart (i) (2.4
g) in DM ( eand the mxture stirred for 15 mnutes. Ethyl bronpacetate
(0.86 mM) was added and the mi xture stirred for a further 30 m nutes. 1M
sodi um hydr oxi de ( m) was 20 then added and the m xture stirred for 2
hours. The mi xtufe was diluted with water (200 M), washed with Et OAc (50
m), acidifi @ ixh 2M hydrochloric acid and the resulting solid filtered
of f and dried ' the sub-titled conpound (2.5 g). 'H NVR (DVMBO-d6) S
7.86 (s, 1H ./~ 73 H, 7.50 (d, 111), 7.28 (d, 111), 7.19 (d, 2H), 7.11
(t, 1H, 4. 73»@5 211)° 3.14 (s, 3H) 25 iii)

3-ff4-(nmet hyl 4- (5- pvri, i nyl i_ndol e-1- acetlc aci d
( y ( Sp rimi m'(i Xii -m ole-1-acetic acid

3.
i) 4-bromo-3-[[4-(methylsulfonyl)phenyl]thiol-1H-indole
The sub-title compound was prepared by the method of Example 5 part (iv) using the

10  product from Example 21 part (i) (0.89 g) and 4-bromoindole (0.96 g). The residue was
purified by chromatography (50 % EtOAc /hexane as eluent) to give the sub-title

compound (1.3 g).
'H NMR (DMSO-d6) § 12.18 (s, 1H), 7.93 (s, 1H), 7.73 (d, 2H), 7.56 (d, 1H), 7.29 (d,
1H), 7.17 (d, 2H), 7.12 (t, 1H), 3.14 (s, 3H)
15
ii) 4-bromo-3-f{4-(methylsulfonyl)phenyl|thio]-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
20 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).
IH NMR (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)
25

The product from part (ii) (0.4 g), phenylboronic acid (0.17 g),

tetrakis(triphenylphosphine) palladium (100 mg) and 2M aqueous sodium hydrogen



The product fgemdadhdesés i) (0.4 g), phenyl boronic acid (0.17
tetraki s(tri phenyl phosp jh| ne) palladium (100 ng) and 2M aqueollajégﬂg%z 04/000808

hydr ogen WD 20041106302 PCTI SE20041000808 47 carbonate (2 nil) were

di ssolved in ethanol (10 n]) and heated at4Feflux for 8 hours. The mxture
was cooled to roomtenperature, diluted with EtQAc (100 m ), washed with
water and brine. The organic solution was dried (MyS04), filtered and
evapor at ed i cesbareato(2amt) wérbdigs6lved Hﬁetﬁaﬂdl tl(ﬁﬂ])@)ﬁdhﬂéhﬁdfa@réﬂu‘i%f f8olrk! irRe
conmpound (190 ng). 5 'H NVR ( DVBO- d6) 3 (s %@ 1H), 7.93 (s,
1H), 7.70 (dmv&thge W%ﬁ ‘5)2’1%3&0 TOPM, tempersqﬂre( fhlutfdswthlit (1@0 was@ed’mt@dvatw)

5.15 (s

2- Met Elyl | i imet oﬁ\gl)%huﬂ %_%éf?@f[g "?nﬁit ‘Fégﬂé %\{,q;poieﬁg% Wayé]lcﬁo I"m%\ceti
c acid |) 1thefres[1due(pmiﬂedllwyhp]d: fcﬂgiybmhﬁle\cbkﬂphuﬁdm@t )e The product from
Exanpl e 21 part ) d%é was di ssol ved in acetone 00 m) otassium 15
car bonat €5 (3.1 P@éﬁ(;{@gﬁp B! &Q8 ds. B¥D+ 38 s SHN %3 Gald ,|'7b70€d‘1 1 D52 ek @ne
1.5 m Th r r t or 20 hours,
((:oncentZat ede%g’ H’ fo%&ibmééﬁ?d%g?g#dam’%ﬁ Esdsréd (MgS™) and
evapor ated. ApeTl!pgiljugswas purified by chromatography (50 % Et OAc / hexane

as eluent) to give the sub-title conpound (2.6 g). 1H NWVR (400 WMHz, CDC 3) 8
7.84 (d, 211), 7.43 (d, 2H), 3.81 (s, 211), 3.06 (s, 3H), 2.34 20 (s, 311)

APCI - [MH 95-7C. ii) 4-brono-2-nethyl-34
[ 4- (et hyl suﬁg-r#g%enyl | thiol-1Hindole 25 The sub-title conpound was

prepared by the thod of Exanple 3 part (i) using the product frompart (i)
(1.6 g) and 3-br henyl hydrazi ne hydrochloride (1.47 g). The

© 10

2-thiophenyl)-1H-indole-1-acetic acid
1) 1-[[4-(methvlsulfonyDphenylithiolacetone

The product from Example 21 part (i) (3.4 g) was dissolved in acetone (100 ml), potassium
15  carbonate (3.0 g) added, followed by the dropwise addition of chloroacetone (1.5 ml). The
mixture was stirred at room temperature for 20 hours, concentrated, partitioned between
EtOAc and water, dried (MgSO,) and evaporated. The residue was purified by
chromatography (50 % EtOAc /hexane as eluent) to give the sub-title compound (2.6 g).

1H NMR (400 MHz, CDCls) 8 7.84 (d, 2H), 7.43 (d, 2H), 3.81 (s, 2H), 3.06 (s, 3H), 2.34
20 (s,3H)

APCI- [M-H] 243

M.p. 95-7°C.

25  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).



product was pwpidhhdbeiy USi ng chromat ogr aphy (30% Et OAc/ heX 3igg/si80Rl0de0s ) to
give the sub-title conpound (0.5 g). WD 2004/ 106302 PCTI SE2004/ 000808 48 'H

NVR (CDC13) S 8.41 (s, |IH), 7.68 (d, 2H), 7.54 (s, 111), 7.32 (d, 111), 7.25
(d, 1H, 7.10 (d, 2H), 3.00 (s, 3H), 2.504§s, 3H) APCI-[MH 394 5 iii)

4- br ono- 2- net hyl - 3-f f 4- (net hvl sul f onvl ) phenvl | t hiol -1Hi ndol e-i -acetic acid,
1 1- dinmethylethyl ester The sub-title conpound was prepared by the nethod of
Exanple 1 pa"HNMR)(CﬂNIIQC‘;QB$hB(S umdwss (deZI-BaTS4$ hfﬁnﬂsffz(d)qtm' bho@agst at e.

The product was puri f usin hr omat ogr aphy (50% Et OAc/’hexane as el Uent)
to give the §dB(€1-|2H)e3<9@r(§).cﬁJﬁd2(5@ 63D 10 APCI+ [ MrH] 510 iv)

2-nmet hyl - 3-ff fonyl ) phenyl | t hi ol -4-(2-thi ophenyl)-1Hindol e-| -acet
ic acid, ﬁéﬁ@#@i@ﬂ’h ester A m xture of palladiumacetate (24 ng),
tri- ortho tonI phosphi ne (64rrg) and nethanol (6 15 m) were stirred under
nitrogen for 10 m nutes The roduct of part (ii) in met hanol (10 n1) was
added, fofl oiidd bl ' ‘ henvidthi ;

(0.68 ). After Slt T for 45m nut es atSOCfurther paIIadl umacetate (24
ng) and tri- Wﬁ—%hosphle (64 mg) in methanol (1 m) was added,

fol 'owed by trhé 8ite0€ cEmpPeundnias pragared bPthe Hothed of ERIrisieg fadt @i Lsink he

reaction mxture was stirred at 80Cfor 1 hour. The 20 reaction m Xture was

concent r at ed pragugtefupart (ixand r—mlba@aeape@m Theepradyat was posifiedosiog  wi t h

vacua. The PRompy PRI IoR st Hlih Sl T sl SRR TR "
hydr oxi deo ( 5 AHQI+ [¥ERrS100ne hour the reaction mxture was concentrated in

vacuo, then purified by reverse phase BPLC to give the title conpound (160
ng). 25 1H NWR (DVMSO-d6) 8 7.58 (m 3H), 7.38 (d,111), 7.18 (t, 1H), 6.99 (d,

aog - O ot MrghbinyPaAPs-femyishrotuibhed ienid i odnibbndsn. Hlinadie 32

ol .

1.1-dimethylethyl ester
A mixture of palladium acetate (24 mg), tri-ortho tolylphosphine (64mg) and methanol (6

15  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

20  reaction mixture was concentrated in vacuo, water was added and the mixture extracted
with dichloromethane. The organic layer was dried (MgSOs) 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).

25 'HNMR (DMSO-d6)8 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




Exanpl e 27 WOu20 02 PCT/ SE2004/ 000808 49 ~OH o-
4- (3, 5-Di met hyl PRS2 T )- 2-met hyl - 3- 1 PCTISE2004/000808

[ 4- (et hyl sul fonvl ) phenvllthiol-1Hindole- 1-acetic acid 5 Prepared by the
met hod of Exanple 26part (iv) using the prgduct of Exanple 26 part (ii) and
3, 5-di net hyl i soxazol yl - 4-boronic acid. The product was purified using reverse
phase preparative chromatography (eluent McCNNNH3(aq)) to give the title
conmpound (6 ng). H NVR (DMSO-d6) 6 7.61 (d, 1H), 7.46 (d, 2H), 7.17 (t,

1H), 6.82 (d, 2H) w75 (d, 1H), 4.57 (s, 211), 3.32 (s,3H), 1.9 (s, 311),
1.11 (s, 6H) G- [MH 469 Exanple 28 1~ ~ s o/ 1/

4- (3- Furanvl) - th§I-3-[f4-(methyIsulfonylIuhenylIthioI-II—I—indoIe-I-acetic

acid 15 i) s 0
4- (3-furanyl)-2+4meth 0”83-f[4- (et hyl sul fonyl | phenyl I thiol -1Hindol e-1-acetic
acid, ethyl ester The sub-title conpound was prepared by the nethod of

Exanpl e 26 L43.44] - DG TR RdEeh i
furgﬁ- 3- borgﬁ{(?%l??ﬂl? lggi)érﬂggglc Was by i e%lﬁ@%”
(ii). 20 ii) ldageicpgdanvl ) - 2- net hyl - 3- f
4- (et hyLsulf onyl ).phenyl 1.t hi ol=1Hindol e-].-acetic acid T tit] e conpound

\[Nas( pr epgk ed W%‘ﬁ%ﬁyn@? #&g&h%ff ‘S}J@wl%ggpﬁd"{) Y&ine tﬁ%-?ﬁ{jluf:h‘éthﬁi"%ﬂ 26 HaFrrtRH? part
(i). The pro s L |l.6; ' e
tlie conpouna on eyttt Rt M seidh e GRoALE il Pl ciling vl niss
1H), 6. 9-6. 9Pr¢paratye ggr,on&t@alqlg’, (elugpt MeCN/NHs(aq)) to give the title compound (6 mg).

'H NMR (DMSO-d6) § 7.61 (d, 1H), 7.46 (d, 2H), 7.17 (t, 1H), 6.82 (d, 2H), 6.75 (d, 1H),

4.57 (s, 2H), 3.32 (5,3H), 1.9 (s,3H), 1.11 (s, 6H)

10 APCI- [M-H] 469

15
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).

20

methylsulfonyliphenvl]thiol-1H-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/NH3(aq)) to give the title
compound (60 mg).

25 HNMR (DMSO-d6) § 7.41-7.63 (m, 5H), 7.17 (t, 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



5.18 (s, 2H), wd htadeeso23H) . 2.4 (s, 3H APC -[MH] 440 WO 200458 AR0s08
PCT/ SE2004/ 000808 50 Exanple 29 ~CH Oc i

2- Met hyl - 4-f (et hvl sul f onvl ) am nol - 3-f f 4- (rrethvlsulfonvl)phenvlIth| ol -1 Hindo
le-1- 5 acetic acid i) 2-nmethyl-4- f(nethybeul fonvllam nol-1Hindol e-1-acetic
acid Thiosalicylic acid (0.35 g) was added to a solution of the product from
Exanple 2 part (i) (0.47 g) in TFA (10 mM). The m xture was stirred at room
tenperature for 1 hour and then heated at 60C for 4 hours. The TFA was
evaporated and the residue dissolved in EtOQAc. 10 The organi cs were washed
W th aqueous&é&ﬂ!ﬁi carbonate and brine, dried (MJSO4) and evaporated. The
resi due was purified using chromatography (50% Et OAc/ hexane as eluent) to
give the sub-titl wnmpound (0.16 g). '"H NWVR (DMSO-d6) 8 9.4 (s, 1H), 7.19
(d, 1H), 6.95- (m 211), 6.53 (d, 111), 5.04 (s, 211), 4.15 (g, 2H),
2.91 (s, 3H), (d, 311), 1.21 (t, 3H) 15 i)
2- et hyl -'4- f (oq» yﬂl@@nyl | am nol - 3-ff 4- (et hyl sul f onvl ) ohenyl | t hi ol - 1H i ndo
le-1 acetic ’a(9| d ¥y ester The sub-title compound was prepared by the
met hod of Exanpl e 5 part (|v) usi ng the roduct from part i) and the
product fr omZeMathyl ¥ VE: girmet] fenylphenyHthic
(dd, 21Tj ¢ 7..44. d111) 7. 07 7.21 (in, 41 1), 5 29 (s, 211) 4.19 (q, 2H),
3.14 (s, §11 : (s, 3H), 2.36 (s, 3H) 1.22 (t, 311) iii) 2-methyl-4-f
(et hyl sul f ony2 @Mﬁﬁeﬂu&ﬁuﬁ_a@ hachiso]-1 Bipdoiph edeetié hdjgol - 1H- i ndol e- 1- acetic
acid 25 The title conmpound was prepared by the nethod of Exanple 1fart (v)
usi ng the pra}ynms@hcyhc acid (0.35 g) was added to a solution of the product from Example 2 part (i)
(0.47 g) in TFA (10 ml). The mixture was stirred at room temperature for 1 hour and then

heated at 60°C for 4 hours. The TFA was evaporated and the residue dissolved in EtOAc.

10  The organics were washed with aqueous sodium bicarbonate and brine, dried (MgSQO,4) and
evaporated. The residue was purified using chromatography (50% EtOAc/hexane as
eluent) to give the sub-title compound (0.16 g).

'H NMR (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 (q, 2H), 2.91 (s, 3H), 2.32 (d, 3H), 1.21 (t, 3H)
15

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 21 part (i).
20  'H NMR (DMSO-dé6) & 8.76 (s, 1H), 7.74 (dd, 2H), 7.44 (d, 1H), 7.07-7.21 (m, 4H), 5.29
(s, 2H), 4.19 (q, 2H), 3.14 (s, 3H), 2.76 (s, 3H), 2.36 (s, 3H), 1.22 (t, 3H)

acetic acid

25  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 (4, 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)



frompart (iiwshdsdds recrystalllsed fromethanol to give t ﬁztobﬁooggblgpound
as a pale plniv tluhgw . "HNWR (DMSO-d6) S 8.78 (s, 1 / 7.74 (d, 2H),

7.44 (d, 11-1), 7 13-7.2 (m 3H), 7.08 (d, 111) 5.15 (a, 21-1), 3. 14 (s,
3H), 2.76 (s, 3H), 2.36 (a, 3H WD 2004/106302 PCT/ SE2004/ 000808 51 APCl +
[ MtH] 469 Exanple 30 , ,NOS5

2- Met hyl - 5-f (et hyl sul fonvl ) am nol - 3-ff 3- (et hyl sul f onv

) Phenyl | t hi ol ApEH vli[E449 acetic acid i)

0- f 3- (net hyl sul fonyl ) phenvl | car banot hi oi ¢ acid, dinmethyl ester Sodi um hydride
(0.33 g) was added to a solution of 3-(nethylsulfonyl)phenol in DVF (10 mnl)
and stirred fg ﬁgzaut es. Dinethyl carbanothioic chloride (1.1 g) was added
and the 10 r heated at 80C for 4 hours. The m xture was poured into
aqueous ammoni um chljri de, extracted with Et QAc, washed with water, dried
(MyS™) and evaporafed in vacuo. The residue was purified using

chr omat ography @ »00wet her / hexane as eluent) to give the sub-title

conpound (1. 34). VRe (DVBO-d6) 6 7.82 (dd, 1Il), 7.69 (t, 1H, 7.59 (t,
1H), 7.39 (dd] °1H), #7 (s, 15 3H) 3.37 (s, 3H), 3.08 (s, 311) APCI+ [ MrH]
260 ii) S f3- ester The
product fPom#pae sulmethxpsuHongpheny dH-mdelerl-3ngd

heat ed at ZQacgﬁpgmﬁor 8 hours The mxture was cool ed poured into 2M
hydr ochl ori c "a'cr'd"a'rrd extracted vvlth Et OAc. The organl cs were washed with 2M

hydr ochl ori c iao-i3 MunSHHdic acid, diveio @kter]l | N vacuo. The oily

resi due vvast eate : f her to : sub-title co d as,a white
solid (0.9 g) Sodip &V&M@ééw%@ %90 3 %Pquqom 5'ﬁmgﬂly %gtlgm?{’hmb@ DME (IQH)
7.59 (t, 1H mﬁ afi stréPfor 3Bmfilted ]ﬁl)metl%lga?baﬁﬁomﬁ@éhlonde (1.1 g) was added and the

10  reaction heated at 80°C for 4 hours. The mixture was poured into aqueous ammonium

chloride, extracted with EtOAc, washed with water, dried (MgSOs) and evaporated in

vacuo. The residue was purified using chromatography (30-50% ether/hexane as eluent) to
give the sub-title compound (1.3 g). ‘
'H NMR (DMSO-d6) § 7.82 (dd, 1H), 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-(methylsulfonyl)phenyl]carbamothioic acid, dimethy] ester
The product from part (i) (1.1 g) was dissolved in N,N-dimethylaniline (3 ml) and heated at

20  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 MgS0,) 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 (DMSO0-d6) § 8.07 (d, 1H), 7.94 (dd, 1H), 7.79 (dd, 1H), 7.59 (t, 1H), 3.04-3.12

25 (m, 6H), 3.07 (s, 3H)

APCE+ [M+H] 260

iii) 3-(methvlsulfonyl)benzenethiol



APCl + [ MtH 280 Jobdrdossin( met hyl sul fonyl ) benzenet hi ol WO 2004/pkG%s12804/000808
PCT/ SE2004/ 000808 52 The product frompart (ii) (0.9 g) was suspended in 2M

sodi um hydroxide (70 nil) and heated at reflux for 1.5h to give a brown
solution. The solution was cool ed, extracté2 with EtOAc, dried (MgSO4) and
evaporated to give the sub-title conmpound (0.45 g). 'H NVR (DVBO-d6) 8 7.84
(m 111), 7.7 (m 111), 7.52 (m 1H), 7,44 (t, 111), 3.67 (s, 1H), 5 3.06
(s, 3H APCl The Mdducﬂﬂ&mlp&h(ﬂ) (®9 lgY ivab suspamiedin IMIsdddim hyaraxidd (78 i} @nd Met h
| I sul f onyl )phen%ﬁll.l tr\ﬁﬂ -1 ndol e-1- acet | c.acid, ethyl ester 10 The
sub-title cohf i&wwa bresvmsaleinn. Gheselirionevas qon ‘Emﬁ)ﬁtedéﬁlﬂg

the product part
(tii) and re(]?—{rtd;/)g'?]a | se Sc?‘}r)gﬁ?e%ﬁ)anofmd%}&{ﬁ}ls@?%%kggpgghg@?%m 2H), 7.34
(m 211), 7.1RNMR (muso-cﬁs)zsr 8-$(m,11111),,774(n§9.1—1)$7 52k, 1%, 25 (t01HRB)6T (3; ﬁ@) (s,
3H), 2.96 (s, 311) 2.49 (s, 311), 1.28 (t, 3H) 15 APCI+ [ MrNH4] 514

176-8 C. §) 3.06(s,3H)

2- met hyl - 5- [ yI ) am nol - 3- (13- (et hvl sul fonvl ) phenyl I t hi ol - 1Hi ndo
le-1- acetlc(Aafng‘IghgéﬁirLe titl e conpound was prepared by the nethod of Exanple
1 part (v) using the product frompart (iv). The basic solution was adjusted
to pH5 with Q.5M hydrochl oric aC|d and the resul ting reC| |tate filtered
of f and dri ed¥;&mgthykStlfrme 3 daseinelid-{ 13- (meett ) Iio)-4E)indole-1
(s, 111), 7. %e cidt Z 7 (d 111) 7.53 (d, 1H, 7. 46 (t, 111) 7.24 (d,
111), 7.18 , 111), 5.05 (s, 2H), 3.17 (s, 311), 2.82 (s,
311), 2.4¢% (§he sﬁBuﬁH):oﬁEGilmld whirpligpired 69 thdinpthod 3BERarkaple 5 part (iv) using the

product from part (iii) (0.22 g) and the product from Example 5 part (iii) and recrystallised

from ethanol.
‘H NMR (DMSO0-d6) 8 7.58 (m, 2H), 7.34 (m, 2H), 7.18 (t, 2H), 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)
15 APCI+ [M+NH,4] 514
M.p. 176-8 °C.

v) 2-methyl-5-

acetic acid
20  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 (DMSO0-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,
25 3H)
APCI+ [M+NH4] 469
M.p. 233-6 °C.

Example 31



Exanmpl e 31 WD 2004/ 106302 PCTI SE2004/ 000808 53 OH /kO
2- Met hyl - 5- [ (e Jowd/fogbd2onyl ) aminol -3- f f PCT/SE2004/000808
2- (et hvl sul fonvl ) nhenyl I thiol -1Hindol e-1- acetic acid
I )1-fluoro-2-(nethylsul fonyl)benzene 5 A solution of oxone (17 g) in water
(85 m) was added to a solution of 2-fluor@&Bhioanisole in acetonitrile (85
m) and the m xture stirred at roomtenperature for 20 hours. The mxture
was concentrated, extracted with Et OAc, washed with water, dried (MgSO4) and
evaporated to give t sub-title conpound (5.9 g). '"H NWR (DMSO-d6) fi 7.98
(t, 111), 7.66 (m o 7.35 (t, 1H), 7.26 (t, 1H), 3.23 (s, 3H) 10 if)
2- (met hyl sul f ony enet hiol The sub-title conpound was prepared by the
nmet hod of Ex part (i) using the product frompart (i) (5.4 g). '"H
NVR (DVSO-d6)” & 8. 05, 1H), 7.46 (m 2H), 7.35 (m 111), 4.84 (s, 1H), 3.21
(s, 3H 15 APC - [M, 187 iii) 2-methyl-
f (met hyl sul fonyl ) am noI 3-ff2- (mithylsulfonyl)phenylIth| ol -1H i ndol e-1I -

% p N < 0 b h lmil 2

acetic acid, 2 ‘ v st A DI , ,
Exanpl e 5 part usmg the 20 product frompart (ii) (1.3 g) and the
pr oduct from%@-@%%d—g

5 part (iii) (0.6 g). The product was purified using

chr omat ograph 1-6RBrdP7 VenEGhA &B Iezéme €l uent) to give the sub-tide conpound
(0.18 g). 'H NVR (DVEGO- d6 d, 1H), 7.16-7.27 (m 4H), 6.77 (dd, 1H),

6.33 (s, 511)A sajutonef oxgre) (,17zg) trsw@tsp; (85-n]) wasaddédsto aBSloll)tJOIQOfBB-f(Lmrothd}lmsﬂeS
(s, 3H), 1.2 1 gce’ton?ine 58':5 n'%‘B m{t%lle s%.u%d aMoom tempera?ure for 20 hours. The

mixture was concentrated, extracted with EtOAc, washed with water, dried (MgSO,) and

evaporated to give the sub-title compound (5.9 g).

"H NMR (DMSO-d6) §7.98 (t, 1H), 7.66 (m, 1H), 7.35 (t, 1H), 7.26 (¢, 1H), 3.23 (s, 3H)
10

i) 2-(methylsuifonyl)benzenethiol

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-dé6) § 8.05 (d, 1H), 7.46 (m, 2H), 7.35 (m, 1H), 4.84 (s, 1H), 3.21 (s, 3H)
15 APCI- [M-H] 187

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

20  product from part (ii) (1.3 g) and the product from Example 5 part (jii) (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)

25  APCI+ [M+NH4] 514
M.p.174-7 °C.

acetic acid



v) 2-methyl - Sui 5Bl fubaeul fonyl) ami nol - 3-112-(neth | sy PCT/SE2004/000808
ul fonyl ) phenyllthiol-1Hindole-1- acetic acid WD 2004/ 106302

PCT/ SE2004/ 000808 54 Prepared by the nmethod of Exanple 1 part (v) using the
product frompart (iii). The basic solutish was adjusted to pHS with 0.5M
hydrochloric acid and the resulting precipitate filtered and dried to give
the title conmpound. 1H NWVR (DVSO-d6) S. 9.38 (s, 1H), 7.92 (dd, 1H), 7.53 (d,
1H), 7.39 (nPrebddeldb thine&hd%Lof]ﬁ{ e 1 part Bv)(dingkhd brodlet 1
Ty 11.31;&1? Yo P g'f g l_%)o G 1190&?!3:((111:} )I‘he@g%l:l
[ MENH4] 486 SCPMIBOH yaya gstgd top BI&E}(\Q @M 1d3arfd the resulting pre01p1tate

4- hvl sul d | )= 1Hi ndol e- | d
5. bromo. 2- et oe A SN B0 e ey % ol - 1H+ 1 ndol o 15 The
sub-title con‘mwﬂﬂ (MSOLFF 9@8*@5/ 11H5)e'792td1pd}19 7.55 8B, 7’539%51r 11(-I5)73‘.lsdn'i‘g the

product from Exanple 26 part (i) and 4-bronophenyl azi ne

hydr ochl ofi déH), 2. (dg)lH)Thw (dadadH),cﬁﬂir(ddt Wy SwHls(seRHp G it @sd?:H)q 281l G5, 34d), une
and t he resugtlrt?:’g_b cipitate filtered off, washed with ether and dried to
yield the sub; tonpound (2.2 g). 'H NVR (DVBO-d6) 4 12.04 (s, 111), 7.73
(d, 211), 7.4POR [gm.)m]z;gy (dd, 1H), 7.14 (d, 20 211), 3.14 (s, 311), 2.45

(s, 311) APC-[ qu 39471 1)
5- br ono- 2- neMip! 223-3G 2C.( et hyl sul f onyl ) phenvl | t hi ol - 1Hi ndol e-| -aceti ¢ aci d,

ethyl ester 25 The sub-title conpound was prepared by the nethod of Exanple
1 part (ii) using the product of part (i) and the product was purified using

chr omat ogy apipka % Et OAc/ hexane as eluent). "H NVR (DMSO-d6) 4 7.71 (d,
Ig; /.34 (dd, 111), 7.16 (d, 11-1), 7.1 (d, 211),

2H), 7.64 (d;

5-bromo-2-methyl-3-[[4-(methylsulfonv])phenvlithio}-1H-indole

15 The S}lb-title compound was prepared by the method of Example 3 part (i) using the
product from Example 26 part (i) (2.5 g) and 4-bromophenyl hydrazine 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,
20 2H),3.14 (s, 3H), 2.45 (s, 3H)
APCI- [M-H] 394

-1H-indole-1-acetic acid, ethvl

ester

25  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).
'H NMR (DMSO-d6) § 7.71 (d, 2H), 7.64 (d, 1H), 7.34 (dd, 1H), 7.16 (d, 1H), 7.1 (d, 2H),
4.38 (s, 2H), 4.24 (g, 2H), 3.0 (s, 3H), 2.47 (s, 3H) 1.29 (t, 3H)



4.88 (s, gogso 3.0 (s, 3H), 2.47 (s, 3H 1.29 (ForsERoMBhsos
2004/ 106302 P 1S é /2000808 55 APCI+ [M+H] 482 iii)

2- met hyl - 3- f f 4- (et hyl sul f onyDphenyl | t hi ol -5-(5
;pyrimdinyl)-4Hindole-l-acetic acid, ethyl ester 5 The sub-title conpound
was prepared by the nethod of Exanple 3 part (iii) using the product of part
(i1) and pyrimdine-5-boronic acid. Carried forward to part (iii) wthout
char act er i saAP@I+ [M4H] 482

2-met hyl - 3-[ f 4- (et hyl sul fonyl ) nhenyl I t hi ol -5-(5-pvrimdinyl)-1Hindol e-1-ace
tic acid 10 The title conpound was prepared by the nethod of Exanple 1 part
(v) using the: g’cﬁ ) ) e, | ]
pH5 with 0.5KN ' ue o e €

and dried to gdv, ahylk@tdrltle corrpound (21 rrg) 1H NI\/R (DI\/SO d6) S 9.38 (s
1H), 909(s 7.71-7.79 (m 4H), 7.64 (dd, 111), 7.17 (d, 211), 5.23
(s, 2H), il“he §ub-9ﬂs~ cgmngur(%wampargd hpthemethpdpf EEamplripart@gousg thexanpl e
33 "a.

2-Nethyl - 3- PSSt Ra G U pYspicine T PRI 264t oo SORURG g PTHEENIEREYY  ace
ic acid i) Ehmtbxyéauanf

f4- (met hyl sul f onyl ) phenyl I t hi ol -5-(3-thi ophenyl)-1Hi ndol e-| -acetic acid.
ethyl ester The sub-title conpound was prepared by the nmethod of Exanple 3

part (iii) u lﬁ?r&qe_ acl. d. &Jsed

wi thout furt -acetlc aci

2- met hyl 16- f e tise cbyipsutd wns/bﬁepiaen b kicethod of Ex&ﬂplel'l- pﬂd@b @sih mﬁprbauam d
The title corrpound was ’Fﬁe pared_by the method of Exar‘rB art (v) using the
pr oduct from part (iii). The basic solutlon was adjusted to pH5 with 0.5M hy chloric acid and
the resulting precipitate filtered off and dried to give the title compound (21 mg).
TH 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)
15 APCI+ [M+H] 454

M.p. >290 °C.

[1

Example 33

20
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.,
25

-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 .
30 thetitle compound.



frompart (ii). The basic solution was adjusted to pH5 with 0.5 M

hydrochl ori c @@ Mofvdso2t he resulting precipitate filtered offcmsidosvoossds t hen
recrystallised fromacetonitrile to give 30 the title conpound. WO
20041106302 PCT/ SE2004/ 000808 56 'H NVR (DMSO-d6) $ 7.72 (d, 2H), 7.63 (d,
11-1), 7.53 (m 2H), 7.42 (d, 1M 7.39 (t,5814), 7.18 (d, 2H), 7.08 (m
11-1), 5.15 (s, 2H), 3.13 (s, 3H 2.42 (s, 3H APCI+ [MH 458 5 Exanple 34
5-(3, 5- D|rrethyl 4-isoxazolyi)-2-methyl -3-[f

4- (et hyl sul HM/IRp(ﬂtEWISOI—deISO‘I 72(& IZBU,OT 63 (d,-12De1.68 (ACLH),iN42 Sd 1H), 739% 1H),
5(35d|rrethyl | soxazol yl 3ff4g th‘élsulfonyl phenyl 't hi ol I H
i ndol e-1- 10 a](,se(flr%HhﬂrQﬁ (bt]] b5é§1(%r21ﬂh%1%(ﬁa H) 2142 @otpbund was prepared by

the met hod of,dex; ;ﬂﬂ_}-ﬁﬁart (iii) using the product of part (ii) and
3, 5-di net hyl i soXazo boronic acid. Used in the next step wthout
characterisation. 15 ii)

5- (3, 5-di net hyl - 4-i soxazol yl)-2-net hyl -3-if4-(nmet hvl sul fonvl) phenyl|thiol-IH
i ndol e- 15ac&§E|ﬁ22ﬂ The title conpound was prepared by the nethod of
Exanple 1 part (v) psing the product frompart (ii). The basic solution was
adjusted to pHS WI 0. 5M hydrochloric acid and the resulting precipitate
filtered, drised recrystallised fromcycl ohexane/ ethanol to give the 20
title conpou H DMBO-d6) S 7.73 (d, 2H), 7.66 (d, 11.1), 7.24 (d,
1H, 7.19 (m "3 5%4%~(s, 2H), 3.13 (s, 311) 2.44 (s, 3H), 2.31 (s, 3H),
2.13 (s, 3H APCI+ (Mr 471 25 Exarrple 35 Evva

2- Met hvl - 3- !:._.. 2 3 g + 3y [[4(myeth
c acid

10  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 3,5-dimethylisoxazolyl-4-boronic acid. Used in the next step

without characterisation.

15 i) 5-(3,5-dimethyl-4-isoxazolyl

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 pHS with 0.5M hydrochloric acid and the

resulting precipitate filtered, dried and recrystallised from cyclohexane/ethanol to give the
20 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 (5, 3H)

APCI+ [M+H] 471

25 Example 35

-1H-indole-1-acetic acid



WD 2004/ 1063 P 04/ 000508 57 i)

2-met hyl - 3-ff O3 %‘(@Eﬁgul fonyl | phenyl It hiol -5-(3-pyridinyl) PfIESEZO {OOOSIOS aceti
c acid, ethyl ester The sub-title conmpound was prepared by the nethod of
Exanple 3 part (iii) using the product ofgpart (ii) and pyridi ne-3-boronic
acid. 5'HNWR (CDC13) $ 8.85 (s, 1H), 8.54 (s, 1li), 7.87 (m 1H), 7.73-7.69
(m 3H, 7.49 (d, 1H, 7.39 (d, 1H), 7.33 (t, 11-1), 7.14 (d, 2H), 4.95 (s,
2|_|) 4. 26 (q. 22 . . . R

2-met hyl - 3-f y 9 -5

pyri di nyl ) - 1ethiyhehtdre- | - acetic acid 10 The title conpound was prepared by the

nmet hod of Ex art using th roduc re. (i The basic

sol ution vvas‘}ggf‘ﬁsf‘ggc?@’%ﬂ'@ Wstlﬁg r‘B‘E?hT’%Pf@X%EP ( @)We“m}ge‘gﬁl ting
recipitate fe 1 he title conpound (20 "H NMR
(DVEO. d6) S. i;%dd‘gg{?ﬂ;aﬂ(kg Q’ng{dlﬁ% U%i%y&éal (m 111) 7. 73 5 ?g) 3H)
7.63 (d, 5 1H}HNMR:{CIJIEI;) QLa.8Y (s, 11-12}38 S Gs, 18I5)7. 877(1&811([);1773#1) 69 ﬁnZZZHI§49’2(1il),
3.12 (s, 3H) 244}é 15 APC| + H\/&I—MSS Exa l e 36 t hyl - 3-f P-

(et hyl suffomﬂp R E AT 295 . PR, Arasige 2 H),-?a%%ES»%H) laci d
i) 2-nmethyl - g ul fonvl ) phenyl I t hi ol -5-(1H pvrazol -

-1H i ndol e-1 - a’tce 1 " ethyl ester The sub-title corrpound vvas pr epared by

t he net hod of Exarrple 3 part (iii) using the product of part (ii) and

(I H pyrazol - ) - borom o aC| d and used |n t he next, step wi.t hout 25
characterlsa 1) drjne 4-(methylsuifo thio]-5-(3-pyridinyl}-15.

-indole-1-acetic acid
s A R LB AR
prepared by tioen pat (iDd The besiasplutiond wasadjufted tosi gmlhﬂhSMlqdlmﬂﬂonc acid and the
resulting precipitate filtered off and dried to give the title compound (20 mg).
TH NMR (DMSO-d6) 8, 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)
15  APCI+ [M+H] 453

Example 36

-1H-indole-1-acetic
20
i) 2-methyl-3-[[4-(methylsulfonyl)phenyllthiol-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 (i) and (1H-pyrazol-4-yl)-boronic acid and used in the next step without

25  characterisation.




———

B e,
from part (ii)wo-%(]%/fﬁ izc solution was adjusted to pH5 with 0.5M hydrochloric
acid and the result g@ precipitate filtered off and dried t #CHISE@004/960808 t | e
conmpound. 1H NMR (DMSO-d6) S 7.97 (s, 2H), 7.71 (d, 2H), 7.56 (d, 111), 7.53
(s, IH, 7.45 (dd, 5 1H), 7.16 (d, 2H), 55%|4 (s, 2H), 3.12 (s, 3H) 2.4 (s,
3H APCl + [ MtH] 442 Exanple 37 ~CH ~I I 8, N O10

4- (Acet vl am no) - 3-f (4- cvanophenyl )t hi ol - 2-net hyl - JF7-i ndol e-|1 -acetic acid it

ot hyl edtor Tkt hmpPURLV B HR SR Onats Brla LB EpPleba (A A TR e 5
part (iV) usiffign pite(ii)PThd basic bEIRALENATRERsE tPRIS wWiih) 0. §RBRydBon G¥taci and(tgg/

4-mer capt obenzonitrile (330 ng). Purified usinhg columm chromatography
Et OAc/ di chl oresuttingarecipiéate filtesed off andglried to igivesbd title compowsl. conpound (300 nmg) .

7700 (d, 20y B NSOYE 8ot 45 @ Bn o 56a 3, P3SNl Fetiany
1.93 (s, §H) zlfﬁ-”?%?ﬁ,;%fﬁfﬂ-l“*f’s%m{“ﬂs,592%“%@533'5 C. 20 i)

4- (acetyl acni no) - -'¢yanophenyl )t hi ol 1H i ndol e-1-acetic acid The
title compounPWladMprlblpti2ed by t he met hod of Exanple 1 part (v) using the
product frompart (ii). The basic solution was adjusted to pll5 with 0.5M
hydrochloric acid and the resulting precipitate filtered, dried to give the
title conpoungkanssle 3 NVR (DMSO-d6) S 7.63 (d, 2H), 7.37 (d, 111), 7.27 (d,
1H), 7.13 (t,TIg@'T, .07 (d, 2H), 5.13 (s, 2H), 2.37 (s, 3H) 1.79 (s, 3IH
APCI + [ MtH 380 WO 20(304/ 106302 PCT/ SE2004/ 000808

10 io]-2-methyl-1H-indole-1-acetic acid

io]-2-methyl-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 Example 13 part (i) (330 mg) and 4-mercaptobenzonitrile (330 mg). Purified
using column chromatography (3% EtOAc/dichloromethane as eluent) to give the sub-title
15 compound (300 mg).
"H NMR (DMSO0-d6) 5 9.33 (s, 1H), 8.07 (d, 1H), 7.47 (d, 2H), 7.23 (t, 1H), 7.09 (d, 2H),
7.02 (d, 1H), 4.88 (s, 2H), 4.23 (q, 2H), 2.44 (s, 3H), 1.93 (s, 3H), 1.28 (t, 3H)
APCI+ [M+H] 408
M.p.263-5 °C.
20

iol-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 pHS5 with 0.5M hydrochloric acid and the
resulting precipitate filtered, dried to give the title compound.

25 HNMR (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



59 Pharnmacol ogi cal Data Ligand Binding Assay 5 [3H PGD2 was purchased from
Per ki n El mer Wwiof®ofissaces with a specific activity of 100- p¢h@E200006808 Al |
ot her chem cals were of analytical grade. HEK cells expressing rhCRTh2 / Gal 6
were routinely maintained in DVEM containing 10% Foetal Bovine Serum

(HyCd one), Ing/m geneticin, 2nM L-gl utanmi A2 and 1% non- 10 essential am no
acids. For the preparation of nenbranes, the adherent transfected HEKcells
were grown to confluence in two |ayer tissue culture factories (Fisher,

cat al ogue nunber TKT-170-070E). Maximal |evels of receptor expression were

I nduced by aq,g%tion of %ftM sodi um butyrate for the last 18 hours of

cul ture. The TgRmpeslpeicah P20 o yashed once with phosphate buffered saline
(PBS, 50nt pqﬁg%hﬂdﬁ%gg and detached by the 15 addition of 50nml per cell
factory of ice-cold nenbrané honogenisation buffer [20mM HEPES (pH 7. 4),
0.1nmM dithiothreitol, 1nmM EDTA, 0.1nmM phenyl nethyl sul phonyl fluoride and

100, ug/ M _bacyjs inl. Cells re pe ed by. centrifugation at 220xg for 10
m nutes at 4<.‘f, ﬁﬁ@béﬁ%ﬂﬂﬁ%““‘f"&%‘?&f ferk@m gfﬁqzﬁme\?ﬁ?%‘ﬂ&h 8PeGiEG ACthtyinf Q8-
horogeni sat | 0By, ADGUK:SHERIGI Wl d afi Y kA8, homogeni ser for 2 x 20
second; 20 bursts keeping the tube inice at all~“tinmes. Unbroken cells were
renoved by centrifugation at 220xg for 10 mnutes at 4C and the nenbrane

f ti |1 d trif ' t 90000 f 30, m nut t 4C. Th
final pel | ot HEK oI eSaEsaHCR 3 AEONS WREHTRAREY THERBERGA S SVBN eaticingper
cell factory @;%i e I ne ored
at -80Cin suliBta egd]a ofvg%ots. 3@?@2@@%@%@@@&%%@“?@@%&%@ cl ear
bot t omed 10whiesenff-anmihd adilS Pdrahe prephtatibe of memBranes, the adisesant trahtfecttEK cel | s

nmenbr anes co%&hn CRTh2 were coated onto SPA PVT_ WGA beads (Amer sham .

For coati ng 5 &ere,grown; t coplucage i TP IBeIdissus cultpse fagtqries (Bisherpeatdpatre
protein per gyt 4 ht | ' r ni : | mum
coating concreﬁ%?};bg??%’rl;?%(\)g(rﬁ %'e%ﬁﬁ%%%%ﬁﬂgg%ﬁbﬁgﬁpg%ﬁgﬁ %%’rglrdg%%%yg%dg@%ﬂeads
wer e pel | et eaf 500mdhdaditm patyraie f¢r83hoiagt 1Ohoursronicilmse. Jthedbhereneceiie dvepnwashadt.h

assa
y once with phosphate buffered saline (PBS, 50ml per cell factory) and detached by the

15  addition of 50ml per cell factory of ice-cold membrane homogenisation buffer [20mM
HEPES (pH 7.4), 0.1mM dithiothreitol, 1mM EDTA, 0.1mM phenyl methyl sulphonyl
fluoride and 100pg/ml bacitracin]. Cells were pelleted by centrifugation at 220xg for 10
minutes at 4°C, re-suspended in half the original volume of fresh membrane
homogenisation buffer and disrupted using a Polytron homogeniser for 2 x 20 second:

20  bursts keeping the tube in ice at all times. Unbroken cells were removed by centrifugation
at 220xg for 10 minutes at 4°C and the membrane fraction pelleted by centrifugation at
90000xg for 30 minutes at 4°C. The final pellet was re-suspended in 4ml of membrane
homogenisation buffer per cell factory used and the protein content determined.
Membranes were stored at -80°C in suitable aliquots.

25
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

30 Apﬁmum 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



]

WO 2004/ 10630%5?@?&%894/ 000808 60 buffer (50nMM HEPES pH 7.4 contai ni ng 5nmV
magnesi um chl or finally re- suspended in assay buffePCHSE0H809808
concentration of 10ng/ m . Each assay contai ned 201l of 6.25nM [' HIPGD2, 201
menbr ane saturated SPA beads 5 both in as§ y buffer and | Ol of conpound
solution or 13, 14-di hydro-15-keto prostaglandin DZ (DK-PGDZ, for

determ nation of non-specific binding, Cayman chem cal conpany). Conpounds

fhe requi r ed "TIEA0ORRREERES Bl PHRRRGYR St enBibel ol o GO e ot
concentrati ogu@&nd&%mpbﬁﬁeﬂmﬁaa cORdcAtrReMm @ﬂld mihe required final 10

concentration) and this was the solution added to e assay plate. The assay
pl ate was |ncubat ed at roomtenperature for 2 hours and counted on a Wl l ac

Formila (1) Rvbesly OneEe0 bR aM PEYE: A0 ol sbirmel BB BB F 2

14 has a o7, Hiindesd buﬁélam %fed péur Sohl ono§1§514 AffisX3ke 34 has a

pl C50 = A conpoun or a pharmaceutically
accept abI e S@i:dstaglandml Dﬁﬂﬂ(m(élbﬂcibr detdrﬁﬁﬁﬂoﬁfbf nSn-Rﬁeonfic bindirty, cPaynidn cheméimak or

nore substituents i ndependant | ed fr
NR SO2NR R6, CRIIBEIR Enne@%@gd&ﬁ&ﬁ%ﬁ Oél\ﬂﬁp dgﬁf‘teﬁé? Bﬁo‘ém
the latter whjeh tﬂﬁO}pﬁle dlﬂ!&aﬁﬂay cSiRRtAdont %s&bm%rhdd Fﬁeafﬁr

al kyl (which may be optionafly 'substituted by hal ogen atons

hydr ogen, halcog_mntrat(dn of IGFRDMBOCOMRp REIds SleRCgw El—lﬁil:themqlﬁledﬁnal kyl . the

latter g r18lJp cgr?clelqg'ation) and this was the solution added to the assay plate. The assay plate was

incubated at room temperature for 2 hours and counted on a Wallac Microbeta liquid

scintillation counter (1 minute per well).

Compounds of formula (I) have an ICsg value of less than (<) 10uM.

15  Specifically, examplé 14 has a pICsp = 6.65, example 26 has a pICso = 8.35, and example
34 has a pICso = 9.4. ' '



optionally substituted by one or nore substituents independently sel ected
from hal ogen atons, OR and NR R6, S(O,R7 where x is O, | or 2; R is aryl
or heteroaryl each of which is optionally;substituted by one or nore
substituents independently selected from hydrogen, hal ogen, CN, OH, SO02R4,
OR4, SR, SOR4, SONR R6, CONR R', NR R . NHSO R4, NHCOR , NHCO2R4.

NR SO R, NR €BAMS NR COR4, C2-C6 al kenyl, C2-C6 al kynyl, C -, alkyl, the

| atter three groups being optionally substituted by one or nore substituents
i ndependently selected from hal ogen atons, OR and NRSR6, S(O), R7 where x is
O, 1 or 2, 62 R4 represents aryl, heteroaryl, or Cl4 alkyl all of which may
be optionally substituted by one or nore substituents independently selected
from hal ogen atomns, aryl tero |, ORI0.. OH NR'R2 S(O,R' _(where x is
0, | or 2), leqm%ﬁff%?lagw RPEIacee @,C‘ﬁpt?blfﬁﬁ,% Oﬁ?“ﬁ"f%;theﬁgﬁand R6

i ndependently represent a hydrogen atom a d., alkyl group, or an aryl, or a
heteroaryl, the latter three of which nay be optionally substituted by one
or nore substituents ri’ﬁglk‘pendently selected from hal ogen atons, aryl, OR"
and NR'R', CONR 4R', !NR 4COR', SO NR14R', NR 4SOR' 5; CN, nitro, C .; alkyl

i 2substituted by hal ogen atons; or R5 and R6 toget her
IO to which they are attached can forma 3-8 nenbered
saturated hetg¥ocylilc ring optionally containing one or nore atons sel ected
fromO, S(O, where Xt 0, | or 2, NRLl6, and itself optionally substituted
by C.3 alkyl: R7 and R' independently represent a Cl1-C6, alkyl, an aryl or a
het eroaryl group. all of Whi ch may be optionally substituted by hal ogen
atons; R8 represents a hydrogen atom C(OR9, C,-Co, alkyl (optionally
substituted by hal ogen atons or aryl) an aryl or a heteroaryl group
(optionally simbdidnt uted by hal ogen); each of R R10, R', R 2, Rl4, RI15,

i ndependently represents a hydrogen atom C,-C6 alkyl, an aryl or a

het eroaryl group (all of which nay be optionally substituted by hal ogen
atons); and RRGIS pre ohpafedesiifuens, indepentidogly selec@tronRAI K] NBICRRIYSRIGOR! kyl wher e
Yis Oor NR, with the proviso that when R isNHSO R orNHCO2R6 then R is
not phenyl. 2NR/SCEWRBONISORCEHAQRG. NHCQR aNHEONR NHRO MR IR, ori hstelNpBORRIt e
NH(CO R or heteroaryl (the latter being optionally substituted by a Cl _;

al kyl group) . which may be optionally substituted by halogen, CN, OR’, C,; alkyl (which may be optionally

substituted by halogen atoms);

R is hydrogen, halogen, CN, SO,R* or CONR'R’, CH,OH, CH,OR"* or C, salkyl, the latter group being
optionally substituted by one or more substituents independently selected from halogen atoms, OR® and

NR’R®, S(O),R” where x is 0, | or 2;

R? is aryl or heteroaryl each of which is optionally substituted by one or more substituents independently
selected from hydrogen, halogen, CN, OH, SO,R*, OR?, SR*, SOR*, SO,NR’R®, CONR’R’, NR"R®,
NHSO,R?, NHCOR?, NHCO;R*, NR'SO,R*, NR'CO:R*, NR'COR*, C,-C; alkenyl, Co-C alkynyl, Cy4
alkyl, the latter three groups being optionally substituted by one or more substituents independently

selected from halogen atoms, OR® and NR’R®, S(O)R’ where x is 0, 1 or 2;



3. A compound according to claim1 or -1 in which R is Cl.6alkyl. 63 4. A
conpound according to claim3 in which R3 is phenyl optionally substituted
wi th hal ogen or nethyl sulfone. 5. A conpound according to claiml| selected
from 4-(acetylam no)-3-[(4-chlorophenyflthio]-2-methyl-1 Hindole-I-acetic
aci d: 3-[(4 chl orophenyl ) t hi o] - 2- et hyl - 4- [(nethylsulfonyl)anino]-I

H- i ndol e-| - acgt i i
: Oi nZOrT'gt hyl - S #fé‘esg@%_ %% I(lj:?’eriafyﬁl o(f\’?l ‘ﬁ%f)ﬁgﬁ @%cﬂ y be Ptlonalgf su(bjstltuted by one or more

31 (2= ohl or opRERIeft Hegk: c%mﬂ{is#ﬁéf?d PR e EIe;ch%;II] oG sEH
- d lap 15 14 15 14p 15 14 §
3??? gh?glr opHERY it 87 VLR 1R/ 1- MR CORet HNB R £y 1SPai- £} MR i ndol e- | - acet i

c acid; 3-[(4- chIorophenyl)thio]-2-nethy|-4-[(nethy|su|fony|)anino]-
1, H-|ndole I et e
3-[1(3- nethoxygﬁean ?ﬁ mgfﬂg?ﬁﬂfbﬁq%fnm?ﬂ cgﬁﬁ¥ rm”“%dfah?ﬂgfv &%Ie-l

-acetic acid;

3- ( 4- et hoxyBH%HW)OF High ™3 ReePHYPI P SO RY PRy P‘8I’?37I't)5‘éfu‘?ﬁtsd%‘]‘39"|“dfiﬂrt‘¥ RSeS|

- (2- fl h I If I
aﬁfﬁgi ¢ ?C'HSII ﬁ%p@ogem gtgs'%é{yi’\'rgoggdﬁlz‘p hsengN?QL L CI)le“zcorrrt‘:*“ts 7NR R[ (gE‘Esg RC ony )
3-[(8-Quinolinyl)thio]-2-nethyl- [gneth yl sul fonyl )am no] -1 H-indole- |
-acetic aci d: nitro, C,; alkyl (which may be optionally substituted by halogen atoms;

3-[(2-(met hyl et hyl ) phenyl )t hi o] - 2- net hyl - 4-[ (et hyl sul f onyl ) am no] - |
Hindol e-1l-acetic acid:

5- (acetyl am n®) - 3-[ (4-chl orophenyl )t hi o] - 2-net hyl -1 Hi ndol e- 1 -acetic aci d;

4- (acetylethylanino) 3-[(4-chl orophenyl)thio]-2-nethyl-]Hindole-1-acetic

d; 4-
i of - 4- [ cyci BpPBy FESbENY ' BiPHBFo8- bRy oo et &0 fop A
4- (benzoyl am no) - 3-[ (4- chl orophenyl )t hi o] -2-nmet hyl - | H-indole- | -ace

aci d;  4- (acebsrepmi ‘hrﬂ)g ogtiqnaly. C(?WF‘B'I“&B‘I’Fé’ﬁ?’f")etam"éfelefteprgfnﬁﬂ S Yhseroy 21! Or ac etic
201?4 chl or opNBnyany itsslfreptionalfysplstitvise By Cerkio) sul f onyl ] ani no] - 2- et hyl - | Hi ndo
e-l-acetic acid; 3-[(4-chto rophenyl)thlo] 2- et hyl - 4- [[(I -methyl -1 Hi
a0l B ROy Dbt I S PR 3RS W ol o
% Z%;%I;g%ﬁ:ﬁmezﬂﬂé@ﬁWIE@mﬁPK%?ﬁEWﬁyIsulfonyl)phenyl]thlo]-lH—|ndole | -acet i

4-(acetyl am n@ regrel sIts a gydlro%lélg) E Q%O? t’h& 2 6 a&ylr(e tlo llIy substltutedo by%alloée%%%tmls %r aar}% an’

aryl or a heteroaryl group (optionally substituted by halogen);

each of R”R'", R, R"?, R™, R", independently represents a hydrogen atom, C,-Cs alkyl, an ary! or a

heteroaryl group (all of which may be optionally substituted by halogen atoms); and

R'is hydrogen, C.q alkyl, COC,-C, alkyl or COYC,-C,alky! where Y is O or NR’, with the proviso tha

when R is NHSO,R® or NHCO;R® then R” is not phenyl.

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,.; alkyl group).

3. A compound according to claim 1 or 2 in which R* is Cy.qalkyl.



4- (acetyl am no)-2-met hyl -3-[[ 4- (et hyl sul fonyl ) phenyl]Jthio]-1 Hindole- |
-acetic acid;

3-[(4-chl orophenyl ) thio]-4-[[(ethylam nojgarbonyl]am no]-2-nethyl- |

H i ndol e-1-acetic acid,

3-[[4- (met hyl sul fopyl ) phen Ib hi 0],-.4-,(.5- pyrim di nyl ) - | i ndol e-l-acetic acid
2-met hyl - 3- [i- ( mnf? %°y"?P§m% %Cr? ")gp%%%akrill% 3P H’F%‘i i-‘4‘§ %?"’ﬁ ﬁ?’%"ﬁﬂgﬁ?frsﬁ‘@‘fsiﬁﬂt’i‘ FRer |
-acetic acid i sl

4- (3, 5-di met hJF™51'©8%azol yl ) - 2- met hyl - 3- [ [ 4- (et hyl sul f onyl ) phenyl ] t hi o] -] H
i ndol e-| -acetic acid _ _

4- (3-Turanyl ) 5 2- mef fgl Sl LA RS DS LLRmMIGhpheny! 1 thi o] -1 Hindol e- |
-acetic aci

2-met hyl - 4-[ (et hyl sul fonyl ) am no] - 3-[ [ 4- (et hyl sul f onyl ) phenyl ]t hi o] -1 Hi ndo
| e-1 -aceti c a#iadetylamino)-3-[(4-chlorophenyljthio]-2-methyl-1 H-indole-1-acetic acid;

2- et hyl -5-[ (et hyl sul fonyl )am no] - 3-[[ 3- (et hyl sul fonyl ) phenyl ] thio]-IHindo
| e-1-acetic as{(@chlorophenylthio]-2-methyl-4-[(methylsul fonyl)amino]-1H-indole-1-acetic acid;

2-met hyl - 5-[ (et hyl sul fonyl ) anmi no] - 3- [ [ 2- (net hyl sul f onyl ) phenyl ]t hi o] -1
Hindol e- | 'ﬁR@khl@roaﬁhﬁ)thio]—2-methy1—4-(5- rimidinyl}- | H-indole-1-acetic acid; .
2-nethy|-3-[[4-(nethy|sulfonyl)phenyrﬁthlo -5-(5-pyrimdinyl)-IHindole-1-ace

tic acid 2- n?L(E'—%élllnlEér%%l‘[glll)ﬁﬁl(lﬂ?’igéﬁﬁ-mpggg%'l)l}th?d?)}/el ]]-z;[ce llc% iElS- (3-thiopheny 1)-1

Hindole- | -ace '

:Snftlgl, 2_ ?I_ g‘ég? ?—Lﬂ-gl@{3%81):(3%%)%!i(Y]l-Z)-mezthyTg-t[R%lchyIBSUII‘OLﬁ)al %E-P%-linsciléllleflg)ag tilc)agcl?;enyl Jthiol-1H
2-met hyl - 3-[[ 4- (nmet hyl sul fonyl ) phenyl ]t hi o] -5-(3-pyridinyl)-I1Hindole-I|-aceti
c acid 2-neti -ﬁ@@rpffﬁm('}ﬁlié?]r%fn%wl% fhy |sH ERY IEenel- W mslole1-aeptispeidiz ol - 4-y1 ) - |
Hindole- | -acetic acid

4- (acet yl am n&)(4-8hlprophenytindPesill-fltmetiyls@ fomdamiriol-1Mindnid deestit addbet i ¢ aci d and
pharmaceutically acceptable salts and sol vates thereof. 6. A conpound of
formula (1) aspemdihag phayhly)-Dmethgfs-Chahyeaifénytyonibo)fierindssel -idatiddaRr apy. 7. The
use of a therapeutically effective anobunt of a conpound of fornula (1), or a
phar maceut | caﬁ-t(y.n@%@@mplbtﬁiof@h%thﬁa-[@ﬁétmm%ﬂynmﬂh@lrﬁ&pdolet Racetid 4idt he

manuf acture of a medicanent for the treatnent of a disease nedi ated by

prost agl andi n, |

N3 P24 el 4t |17 ei.n the dise eis_
asthma or rhi nﬁtglT r‘s.“’r‘@.@tﬁ%’ H% ﬂg]gg]g{:'g%&gl r{gmt({14 ﬁlélfggfl}nm@ﬁ(\%ﬁé}: 'g%iorlle { %Cé:ﬁ%al%gjéase IS
COPD. 65 10. . use of . a_co d of fornula (1), qQr a pharmaceutically
accept abl e saf'w' m§16']y§3‘l° '%ﬂﬁg{; g'}(;'ﬂ',“et %'S””ﬁ'éyll)é'i“ﬁB]é‘?%}nggﬁéﬁeﬁ%ﬁ”ﬁ t he
manuf acture of a nedicament for use in the treatnent or a di sease nedi ated
by CRTh2. 11.3-{(idémepddpdiphegyiiteiokd-apthy! td(matyisalfonpegaminod-d Hdudojes! -agetickpid,. 12, The
use according to claim 10 wherein the disease is COPD. 13. A process for the
prepar ati on of-(asetdempoinid?-diorérbenyiithipl- ¢ ety 1 Frindplad pertieedid;cal | y accept abl e
sal t
4-(acetylethylamino)-3-[(4-chlorophenyl)thio]-2-methyl-1 H-indole-1 -acetic acid;
3-[(4-chlorophenyl) thio]-4-[cyclopropylcarbonyl)amino]-2-methyl-1 H-indole- L -acetic acid;
4-(benzoylamino)-3-[(4-chlorophenyl)thio]-2-methyl-t H-indole- | -acetic acid;
4-(acetylamino)-3-[(3-chlorophenyl)thio]-2-methyl-1 H-indole-1-acetic acid;

3-[(4-chloropheny)thio]-4-[[(dimethylamino)sulfonyl]amino}-2-methyl-1 H-indole-1-acetic acid,

3-[(4-chlorophenyl)thio]-2-methyl-4-[[(1-methyl-1 H-imidazol-4-y1)sulfonyl]amino]- 1 H-indole-1-acetic

acid;
3-[(4~chlorophenylthio]-4-[[(dimethylamino)acetyl Jamino]-2-methyl-1 H-indole- -acetic acid;

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



or solvate thereof which conprises reaction of a conmpound of fornmula (I11): H
RN2 S-R3inwiich R, R and R are as defined in fornmula (1) or are
protected derivatives thereof, with a cogpound of fornula (11A): L-CH CO2R’
(11A) where R' is an al kyl group and Lisa |eaving group such as a hal ogen

atom in the @(aee'iﬁm_ﬁo)Qt[(zachhﬁoﬁﬁenyn)mtljizsafethymﬁinhate-i-h&ﬁ@@ef;é;er in any order:
renovi ng any protecting group hydrolysing the ester group R' to the

14" A compound ot o B f R ORISR R PR PR 3% o rpound of

14. A conpound of ¢onmpound of
formula (1A o har eyt l.y_.accept abl e |t or solvate thereof 66 HO
05Ty S SR b FOSFR B el B L B el B pouna

y Y 0
according to claim1 a pharnmaceuti cal IB/f acceptable salt or solvate

5 O ; | Ca . e s
thereof, in the*Hsfsylenbrhesilthioltdqipeipgny - Gindplrd £651494<Y.  di sease nedi at ed
by CRTh2. 17. Use of a therapeutically effective anount of a conpound
accordi ng t o ¢hghyh3iEH-(msthyluifoprpheraddisd+daihjophearl bipfngdpled -aseicrcidr sol vat e

thereof, in the manufacture of a nmedicanent for treating a disease nediated

by prost agl angd{3b-ddRethyl &-isokdselyh Qenatigil-Agl 4t metbyl i fonyDBheoy 1]tHi7)- | Haindslei acctibeidli sease

is asthma or rhinitis or COPD,
4-(3-furanyl)-2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-1 H-indole-1-acetic acid
2-methy!-4-[(methylsulfonyl)amino]-3-[[4-(methylsul fonyl)phenyl]thio]-1 H-indole-1-acetic acid
2-methyl-5-[(methylsulfonyl)amino]-3-[[3-(methylsulfonyl)phenyllthio]- 1 H-indole-! -acetic acid
2-methyl-5-[(methylsulfonyl)amino]-3-[[2-(methylsulfonyl)phenylJthio]-1 H-indole-1-acetic acid
2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-5-(5-pyrimidinyl)-1 H-indole- | -acetic acid
2-methyl-3-[[4-(methylsulfonyl)phenyl]thio]-5-(3-thiophenyl)-1 A-indole-1-acetic acid
5-(3,5-dimethyl-4-isoxazolyl)-2-methyl-3-[[4-(methy|sulfonyl)phenyl]thio]- | H-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)phenyljthio]-5-(1 H-pyrazol-4-yl)-1 H-indole- I -acetic acid

4-(acetylamino)-3-[{4-cyanophenyl)thio]-2-methyl-1H-indole- | -acetic acid

and pharmaceutically acceptable salts and solvates thereof.

6. A compound of formula (T) according to any one of claims 1 to 5 for use in therapy.

7. The use of a therapeutically effective amount of a compound of formula (1), or a
pharmaceutically acceptable salt as defined in claims 1 to 5 in the manufacture of a medicament for the

treatment of a disease mediated by prostaglandin D2,
8. The use according to claim 7 wherein the disease is asthma or rhinitis.

9. The use according to claim 7 wherein the disease is COPD.
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10. The use of a compound of formula (1}, or a pharmaceutically acceptable salt or solvate thereof, as
hereinbefore defined in the manufacture of a medicament for use in the ireatment of a disease mediated

by CRTh2.

11. Use according to claim 10 where the disease is asthma.

12, The use according to claim 10 wherein the disease is COPD.

13. A process for the preparation of a compound of formula (1) or a pharmaceutically acceptable salt

or solvate thereof which comprises reaction of a compound of formula (II}:

H
1 /
R N
Wamit
S-R3

4y

in which R', R? and R* are as defined in formula (I) or are protected derivatives thereof, with a compound

of formula (ITA):

L-CH,CO,R" (1IA)

where R'7 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:
. removing any protecting group
o hydrolysing the ester group R'” to the corresponding acid
. forming a pharmaceutically acceptable salt or solvate.

14. A compound of formula (I1) as defined in claim 13.

15, A compound of formula (IA) or a pharmaceutically acceptable salt or solvate thereof
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HO
H -]
Cl
(1A)
16. Use of a therapeutically effective amount of a compound according to claim 15, or a

pharmaceutically acceptable salt or solvate thereof, in the manufacture of a medicament for treating a

disease mediated by CRTh2.

17. Use of a therapeutically effective amount of a compound according to claim 15, or a
pharmaceutically acceptable salt or solvate thereof, in the manufacture of a medicament for treating a

disease mediated by prostaglandin D2.

18. Use according to claim 16 or 17, wherein the disease is asthma or rhinitis or COPD.



