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WD 2005/ 040114 PCT/ GB2004/ 004336 COVPOUNDS HAVI NG
CRTH2 ANTAGONI ST ACTIVITY The present invention

WO edoab@d14 o conpounds whi ch are useful as PCT/GB2004/004336

pharmaceuticals, to nethods for preparing these
conmpounds, conpositions containing themand their use
5in the treatnent and prevention of allergic diseases
such as asthma, allergic rhinitis and atopic

dermatitis and other inflamuatory di seases nedi ated by
prostaglandin D2 (PGD2) acting at the CRTH2 receptor

on cel | SCOMBQIINDS HAVINGITRTH? ANBAGONISTAWCTIVINY

| ynphocytes. 10 PGD2 is an eicosanoid, a class of

chem cal nedi ator synthesised by cells in response to
|T‘P1€5}Jres‘éh§§1k4§nt%r%9§es tB% bursds! Whkh aRY usléﬁﬂrﬁg%knnaceuucals to
stimuli or via cel activation pathways

Ehatlosrdsfor pllspamrrgjthtst csqnqmuﬁdsc ccmpd)smmrsfcammmmg dmmmm their use

i de varie | esg thr hout b
T et Bap o Perontion & et Qe P tishas i Alereic minitis
lﬁﬂ@%pﬁ@d&&aﬁﬁ@%Sﬂ’iepl\ﬁﬂﬁﬁﬂat&?|dhs‘éase§%‘i€cﬁ’a%@9§§rcﬁ&%landm D,
Th2 I%rrphocyt es and has 15 been detected in

Babeheqting abtke CR T eregentoags celts laslulﬁmtqosmpalmilse tasophils and
I with antigen (Murray et al, (1986), N

E‘E@ lyﬁgﬁl&%g 315: 800-804). Instill atl on of PGD2

into airways can provoke many features of the

ast hmati c response |nclud|ng bronchoconstriction
(P@W agtem@pam(qgigzlrz}ssm c@ngcal medipeg synghepisegd bg.cgligin response

%?TG%%PH%S.%F daﬁ’ila 1'11)%%21) sti rrery onglls%ﬂlgérgwjza ellulilbactwatlon

eosl| nop acc ation
Apthiwayih Fsdashnoi s’ bind 56 sPédfic cdlheufmicantdptdrs @h a wide variety of

PSS ACiuebu e bl uhmed sy BYEE IRecis angheser ivisgenP@Ds is
Kh6%n QY AICHBHESR! BYY nTAU Bl P@@roﬁ){{ge@ %a_rﬁwm@@w bhd has

exaggerated eosi nophilic lung i nmmat i on
byeroétece i bugbctoocanmtwm ingbpainsaystaf athimagierpatients challenged

(2 Bl ACTRbe v BT B o O o
WD feo Qﬁvﬁﬁ@e&t Povily fliny $eatdreNKE thet é%tlﬁﬁﬁiéi%%{%f‘ns@ﬁncludmg

the intracellular | evels of cAMP. However, P
renshpronsictipp dilandy erab K1 BH) M Engk di Med a?rilriat2893213 Sampson et

%?t g] nyin}J’aQ gghS 3n§f§ %ﬁgﬁé}’.ﬁ&é{iﬁl ac@um {a)l{l f%n?r:;’loet al, (1989) J.

receptor henoa
M@pEW@xzeh6Mﬁg@@$ nol ecul e expressed on Th2 cells)
which is expressed by Th2 | ynphocytes, eosinophils and
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The potential of exogenously applied PGD; to induce inflammatory responses has
been confirmed by the use of transgenic mice overexpressing human PGD; synthase
which exhibit exaggerated eosinophilic lung inflammation and Th2 cytokine

production in response to antigen (Fujitani e al, (2002) J. Immunol. 168: 443-449).

The first receptor specific for PGD, to be discovered was the DP receptor which is
linked to elevation of the intracellular levels of cAMP. However, PGD; is thought to
mediate much of its proinflammatory activity through interaction with a G protein-
coupled receptor termed CRTH2 (chemoattractant receptor-homologous molecule

expressed on Th2 cells) which is expressed by Th2 lymphocytes, eosinophils and



basophils (Hrai et al, (2001) J. Exp. Med. 193:
255-261, and EP0851030 and EP- A- 1211513 and Bauer et

wW@bkqosaiie 1170594). It seens clear that the ef PEDGBRGI04/004336
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PGD2 on the activation of Th2 | ynphocytes and

eosi nophils is nediated through CRTH2 since the

sel ective CRTH2 agonists 13, 14 di hydro-15- ket o- PGD2
(DK-PA2) and 15R 5 net hyl -PGB2 can elicit this

response and the effects of PGD2 are bl ocked by an

anti- CRTH2 antibody (Hirai et al, 2001; Mnneret et
abasopRil03]iral et #h 620088 &l ExpEfed. T9Er255-2804and3BRO8336830 anchEP-A-

T oHsa s i i cth o8- ArhB 0o SreRcic: (i iutat 0§ PGDs on
( tﬂera%tivaﬁion%fmh%qgaaph&?iéé%a eBlin@Phils (RRdhted throfibh ERAH? since
Adin. | 8. 982-988).

. Immunol . 1 Based on this evidence,
atheagpbastize (R AED2g00s@t 13 He dibRdie?] T-bete@P, (IBKRGD,) and 15R-

cBTEGE: SRRURS s nobf aha ittty TR blagkd by an anti-
ACRITAR ardibo@y GHEail d2laiZ00 $; MBANREQUR L, (2008) YBPhdinfucol. Exp. Ther.

EP- A-1 170594 suggests that the nmethod to which it

r 804it #9-330. e eandigs dh srdentive yDP pRorishBNNAHIE dersciot promote
. ' . er.di h t opi

SBalol SETh YL EBO RNl RIS 5, 956D B oo

r Ep&lidrps COn. inthuioy. 1080982-988Y0 Basdf on ﬂhiﬁ‘dv&iﬁﬁ@é,&hwgonising PGD,
conditions, all of which are nediated by the action o

peihe SR THRercoeptors anaiistive approachdapsais infiarematenhepmponent
tof %Et@ep%fﬁﬁentt AR Wic I&SC§§SA§&%O§SG AfnaN Q{l(y}%dﬁ'éhi%ﬁltirssztmd atopic

0306604 7. ese comnpoun are not new bu

ddemiatisied, along with simlar conmpounds, in GB
1356834, GB 1407658 and GB 1460348, where they were
said to have anti-inflammtory, anal gesic and

apbLAMN 9d394 Ak that tﬂdé[}rxéfhgé Sl ﬂr}glatelwc}aﬁ'bg 366 AHdentify

teach that the conpounds to which they relate are
moefupeings svieh 26 dRI¥eAnrtbe épatorenbof alldrgic @thinaragopic dermatitis,

thﬁrrelf orrﬁ. otgs use in the (iir eat nent gor. Er eventi og of b ¢
oBSTPUCtTVE “ai PUEY N Se 88855 ul PRIV L IHHY Mfori umber ©
ohiflahitfitbiecdnditiond ARl ofiviaas are e B ehedadieA ST PGD, at the
ot her di seases including various conditions of bones

ak&® THZtegerdor- skin and eyes, G tract, central and

peri pheral nervous system and other tissues as well

as allograft rejection. The conpounds described in

t Bespodndsu mhiths bizd & ERTHID hes tavght irf Wor A08966026aeid] WO-A-

2030087 ; Thescaripabit e ol hbl o1t Biorlisclghilsalons isimilar
1&&9§6ﬁr{d9,r‘in 1396540631 L7858 AfPEBOH 0943 Ihere they were said to
have anti-inflammatory, analgesic and antipyretic activity. WO-A-03066046 and
WO-A-03066047 teach that the compounds to which they relate are modulators of
CRTH?2 receptor activity and are therefore of use in the treatment or prevention of
obstructive airway diseases such as asthma, chronic obstructive pulmonary disease
(COPD) and a number of other diseases including various conditions of bones and
joints, skin and eyes, GI tract, central and peripheral nervous system and other
tissues as well as allograft rejection. The compounds described in these documents
are indoles with a carboxylic acid group is at the 3-position of the indole ring system

a quinoline, quinazoline or benzothiazole group at the 1-position.



3 The present invention relates to novel conpounds
whi ch bind to CRTH2 and which w1l therefore also be

wais@biodolit the treatment of di seases and condi PCDGBB2004/004336
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nmedi ated by the activity of PGD2 at the CRTH2

receptor. 5 In the present invention there is provided

a conpound of general formula (I) R8 | X RL S(On

RRR7T RBRNOH RAR5 RGO | wherein 10 R, R2, R3

and R4 are independently hydrogen, halo, Cl-C6 al kyl,
-Q(C1-C6 alkyl), -CON(R9)2 , -SOR9, -S02R9,

- Jh2 38 Zinverton%ERtes +ONRS (EDRImpoidRPhich Gfddto CRBR? ,and which

- - CN, h R9 d dently hyd
C%heg%m alscpqge gpﬁfﬁl]%g the gleég{eat g é@én emn ) qos}gdlrtlc())gse nme?llrated by
hyilr R&en oppGﬁlvﬁ é @gpether with the 15

ey ar

carbon atomto attached forma C3-C7
cycloalkyl group R7 |s hydrogen or Cl-C6 alkyl nis

1 or, 2; i S or, when nis 2 o be a
Nﬁbﬂljrpaﬁfﬁm mm}w@.t erpds provided a@f)mﬁewé%f&%amb NN
is a bond R8 is Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6

al kynyl , bi phenyl or a 9-14 nenbered blcycllc or
tricyclic heteroaryl group; whenR& is a NRO group RS
may additionally be phenyl, naphihyl or a 5-7 menbered

R1 S(O)n
R2
N7
R3 \ OH
Ré s
R6 0O
I

wherein
Rl, R2, R® and R* are independently hydrogen, halo, Ci-Cs alkyl, -O(C;-Cs alkyl),
-CON(R’), , -SOR’, -SO,R’, -SO,N(R?),, -N(R®),, -NR’COR®, -CO,R’, -COR’,
-SR’, -OH, -NO, or -CN;

each R’ is independently hydrogen or C;-Cg alkyl;
R’ and RS are each independently hydrogen, or C;-Cs alkyl or together with the
carbon atom to which they are attached form a C;3-C; cycloalkyl group;
R is hydrogen or C,-C¢ alkyl
nis 1or2;
X is a bond or, when n is 2, X may also be a NR’ group;

wherein R is as defined above;

when X is a bond R% is C1-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, biphenyl or a 9-14
membered bicyclic or tricyclic heteroaryl group;
when X is a NR’ group R® may additionally be phenyl, naphthyl or a 5-7 membered

heteroaromatic ring; and

the R® group is optionally substituted with one or more substituents selected from



heteroaromatic ring; and 25 the R8 group is optionally
substituted with one or nore substituents sel ected

WO c@sWD1£005/ 040114 PCT/ GB2004/ 004336 4 hal oPCTZGBEH4/004336
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al kyl, -Q(Cl-C6)al kyl, aryl, -0-aryl, heteroaryl,
-0-heteroaryl, -CON(R9)2, -SOR9, -S02R9, S02N(R9) 2,
-N(R9) 2, -NROCOR9, -CO2R9, -COR9, -SR9, -OH, -NO or

-CN; wherein RO i's as defined4above; 5 or a
pharmaceutically acceptable salt, hydrate, solvate,

conpl ex or prodrug thereof. The conpounds of genera

f aslopl @,-0s) atidyg, axi(@gay)asiys, ofryPGOB-aayl, t herefdRH2 -O-heteroaryl,

t d will t f b ful“jn the treat
TR SRR R < GINB o o 1 CRIED “G0AR, GRS 5K,

CEHZ2.nOhgsenN.ncl ude al I ergic diseases, asthmatic

condi ti ohs and i nfl anmat ory di seases, exanpl es of

whi ch are akheregi R® ssdshietined g@wvenni al al l ergic
rhinitis, seasonal allergic rhinitis, atopic
dermatitis, contact hypersensitivity (including

c R . ver o | al
SO Pl AREIRAAY by RS AR o treror
food allergies, eosinophilic gastroenteritis, 15

a

I B8l BEFREL  GARB B e crer

Ped@ptob inat #fll IhiERACDe hLful ShaR! BeAERN BIMEBRditions which are
di seases such as hyper |gE syndrone and systemc

| medintask by Féeriat bisdinggorGREHSZ., TEhese inchudet dllokgic diseases, asthmatic

s¢l er.osi s alkograft rejectiaon, reperfusion injur
c%lr)%rﬁ%dso 34 o Ilgr\r/lélgof)}(ll ETRY eéfugnggg e(,’tf giuﬁ%elafe Jaﬁg&ic asthma,
r pegnimbbiallefpid hhiritis, sdasaial adlieggiar thiditis,i StopRd dermatitis, contact
osteoarthritis. 20 Simlar, but not identical,

c BHpsEsRRadiVEY e(ingluding seomtach damnalitoo.s oomBnCtiFiss eespecially allergic
c . di f.f. ¥ - es . Lnvention .-
 ORRENR oy Sbplie THRARE, Jood MRS EhiphAC daSoenceric,
mixifeimymarbtyatsived diseadehelcSrapas tdlitdrandfCrolhve s disdade emastdEytosis and

I n, addi ti they are not_taught to be useful in the -

t Péaﬂ%ﬁ?gﬁ?z-@sﬂa%éid&%wéu@ﬁ exampls pHipHMBNES drseages sy as hyper
C [ [ : [ PG, r .
P05 SARORe ! GReRE 1R Y Remls T3dRasi SRE! mubl}f scerosis
c olpdraft a¢jeasion, rapedisign injom clirambietobstruntiive iptibrsonaPy di6&ag8, las well

ﬁlglﬁdghjygpl%tgo{i(ﬁgn,%%is?lpsso%aliig la%hr?tist z?ndl onsge%laxefhrqt?sr.l vatives.

Similar, but not identical, compounds are disclosed in WO-A-9950268. These
compounds differ from those of the present invention in that they do not contain a
- sulfone/sulfonamide moiety attached to the 3-position of the indole ring. In addition,
they are not taught to be useful in the treatment of conditions such as asthma and
allergic conditions, which are mediated by PGD,. Rather, they are said to be of use

in the treatment of complications arising from diabetes mellitus.

PL 65781 and JP 43-24418 also relate to indole derivatives. However, the
compounds disclosed in both of these documents differ from the compounds of the
present application in that they are indole N-sulfonamides rather than 3-sulfones or

3-sulfonamides like the compounds of the present invention. The compounds



conmpounds di sclosed in both of these docunents differ
fromthe conpounds of the 30 present application in

wo bas/oshiey are i ndol e N-sul fonam des rat her t hBET/GB2004/004336
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3-sul fones or 3-sulfonam des |ike the conpounds of the
present invention. The conpounds WO 2005/ 040114

PCT/ GB2004/ 004336 5 disclosed in PL 65781 and JP
43-24418 are similar in structure to indonethacin and,

i ke i ndonet hacin, are said to have anti-inflammtory

and antipyretic activity. Thus, although this my not
haiNR04e86M PRIGHTEE hAd B 431241 @ arel sl N8 Rirbta o dAGSHIRRCEn and,
were published, the conpounds they describe are COX

i Itk inlersethacinsere saitl o hyvevimticinflamnetaryiand antigyresiceaetivity. Thus,

h
fz[l %lbﬁ'téb%ay noﬁhabvl%{'{%r%!éI nggrem tS,Erl] taf g{%&e en%lgxa \égen %l%cglments were

tmrbatsmmtth@f;oﬂpdsmd@fthéw desdtibe age €O Ankibiss | A9 St vityl Which is
exanpl e asthma and | nflamuatory bowel dlsease for

vitieHlitaent Brmotbatel B compoupisealethe Orespehinvertian: elndeed, COX
|
Ao B LR A in TR R TRt R ey i Rnations,
dieT keiRample egsthoma atdemﬂlamrﬂlmgd)dwel VBe&seOIBan@HQHZhe aoglpounds of
A-03/097598. These co qﬁ are indole acetic

B FECEDE VAR A §59(0b ANOUT Ehey ey SOBEmEM hesused to treat
fchbnglhgng 3 positions to a 5-7 nenbered
carbocyclic ring. In WO A-03/097598 there is a
pyrrolidine group at the indole 3- 15 p03|t|on

ek b T
Vﬁ?‘ﬁg%lﬁ{dé ?‘%}‘9 q}ﬁg‘%dtgv% m[i% g%ggﬁ]f’f Bgegdl sﬂose m -%3,_897042

ViRdAWAS/ALO1/B0 1598 € ThEH Edthipdud$ lafd! GldeleE adefict £4ds but in WO-A-
conpounds of the present invention in which Xis a

bEHED70#R ethe dingloler sybteamis Iﬁ@seéoﬁp@@n% posi@ensginar &f/ membered
b | i nked
N TN Y,

oposittom. conpounds of gener al fornula (1). I'n addition,

the group equivalent to the R8 group in the corrpounds

of general fornmula (I) is an aryl or heteroaryl

MR OIRGIR 1R WO AIDGHIET B SIald hPERTHY aftBdchists. The
position as mnt e conpounds of enera
(¢ompoundhdescsbedoini WiOR4H3/HHOA1 fammdulahmt stidktunotegthe 26mpounds

|&e the gfﬁ%{: glﬁggr?u&g%\égvéhr}gg% 1! rcgug ac h }r\éwet%e com%{)gnds of
gﬁﬁ?ﬁ‘ll m&%&é (1 BRcREE HRDE is AV esU £e0p lﬂ;ﬁé& td theQREAE SEposition in
certain of

place of the SO or SO, group of the compounds of general formula (I). In addition,

the group equivalent to the R® group in the compounds of general formula (I) is an
aryl or heteroaryl group. There are no aliphatic substitutents at this position as with
the compounds of general formula (I). It has surprisingly been found that although
these compounds have high intrinsic activity, they are less suitable for use as
medicaments than the compounds of the present invention. This is because certain of
the compounds of WO-A-03/101961 are inhibitors of cytochrome Pysos and this has
implications for the metabolism of any pharmacological agent which may be co-
administered with these compounds. In contrast, the present inventors have shown
that, surprisingly, the compounds of the present invention do not inhibit cytochrome

Pssos. In addition, our preliminary binding experiments have indicated that the



t he conpounds of WO A-03/101961 are inhibitors of
cytochrone P450s and this has inplications for the

woredoaloadiism of any pharmacol ogi cal agent whi chPeEGBR®4/004336
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co- administered with these conpounds. In contrast,

t he present inventors have shown 30 that,

surprisingly, the conpounds of the present invention

do not inhibit cytochrone P4%s. In addition, our
prelimnary binding experinments have indicated that

t he WO 2005/ 040114 PCT/ GB2004/ 004336 6 sul fide

c oulfide nompoesis rdefieibed tn WD -A:-03/10 09601 6dppagxe dind Surnvdmébsinophils

hunman eosinophils wth a low off rate, which could

| &3@1 % 19011 rate rdurh s load (e 3 wrpreditablerduasion of action.

WO A- 03/ 10981 relates to conmpounds which are of

simlar structure to the 5 conpounds of the present

i WOrAi08A08] L erptatashas domposndis twhicke ndre aof tsimgilar structure to the

o SRPRYIS G Hhe el e e RS supetSiehl a1 the' 3-position of
SERNHoleirHysin Wiz fhhle negIRALR dotcRbar IEABEAyi oD 250, or

(1). Cearly, the inclusion of a linking group is

| SKeNR” digkeraasewvigh thetromponnds ofedenersd farmuldd). aCleardyt the adclusion
t pound. Furthernore, the substituent at the. .

96 ERGRE 80ur g8 RARLET ke ansBhRR BHER of o diiviy of the
| Boinpeurd. e FidtheinioteN tHeOBubsMileft 20U MRUAS B-pltAne8arndt be an
CRTH2 inhibitors which are simlar in structure to the

c BHPRAS dEowr astip ghegpraseBhinVEHi@BAt i on in which X is a

bond, except that the group equivalent to the RS

group of the compounds of general formula (I) is

p VéQyA 2005002 tradtes 00 CR T Zinhibitosy ekich etesyi @AfGRBtruSure to the

roup. In fact, all the exenplified conpounds have a
SEBEPPIPER HRGHSETGITERICR M HehpSsista Bond, Fpeptthat the group
C i At n h sant.
Clg@hhl¥ndid HRr R tggg&ﬂ%@tﬁé‘%&%&?&é Slisﬁgr(erﬁl ﬁg@%&cﬁ? ds phenyl,

i nvention where groups are either a
omaphthylyed hcS-hanembered hetercaromatic @roupn &t Kydt, ahltkeryemplified

or_al kynyl. group. .It |s rticularly surprjsing. that

c SREBENHS Mg ARejod PheybT eiuR ah s dorion) iy 5 saplsifrerent
2@rohavie: Bélﬂ}ﬂ&%dﬁ%fbthe%?e@% liy@nBbAGehdr&qNe W £8lps are either a
markedly in structure fromthe prior art conpounds.

| hioyrléc pr brisyplic Beerardnaatici g oG diyhklakehy! oredliynyl gooup. 1t is

AR BN SRR, LB BB 4 ko s

sibed prouedtd bé $dactizb spioe iy ditfeembidealySH REhEthrEMEE tRY prior art
with one or nore C3-C7 cycloal kyl groups. Exanples

i fePpendset hyl, ethyl, n-propyl, isopropyl, t-butyl,

n- hexyl ,
In the present specification “C;-Cg alkyl” refers to a straight or branched saturated
hydrocarbon chain having one to six carbon atoms and optionally substituted with
one or more halo substituents or with one or more C3-C; cycloalkyl groups.
Examples include methyl, ethyl, n-propyl, isopropyl, t-butyl, n-hexyl,
trifluvoromethyl,  2-chloroethyl,  methylenecyclopropyl,  methylenecyclobutyl,
methylenecyclobutyl and methylenecyclopentyl.

“C1-C4 alkyl” and “C;-Cyg alkyl” have similar meanings except that they contain

from one to four and from one to eighteen carbon atoms respectively.



trifluoronmethyl, 2-chloroethyl, nethylenecyclopropyl,
nmet hyl enecycl obutyl, nethyl enecycl obutyl and

woredosphanecycl opentyl. 30 "Cl-C4 al kyl " and " (Re26G82004/004336
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al kyl " have sim|ar meani ngs except that they contain
fromone to four and fromone to ei ghteen carbon atons
respectively. WO 2005/040114 PCT/ GB2004/ 004336 7

C3-C7 cycloal kyl refers to a daturated 3 to 7 menbered
carbocyclic ring. Exanples of such groups include

cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl.
The-Greryawalkgh refis's 4 laesatpratedid do '7GRerGberad keymvpt yclic erhfgr Examples

PSR B R LIS B5R D2  SE Bli

at | east one carbon-carbon doubl e bond or at |east one
car bon-car bon trlﬁle bond. As wth al kyl groups they
mayie ogrmendlt-§s bdkenybstandut'€atCai @llkymyle wfemwtraightilay  branched

S H &r‘bc&rg%b&?ams tﬁivm&hfé% E\{vco) %0 %%Ic]ml'bé)g a97 S Xn%c%%gﬂilpg]reespgctively
t at Ikhsu ohe carﬁbxh-@ﬁvbon ld6EH1® berid bezﬂQeasfr &&: éa@lﬁdi‘ﬁcar@érpﬁﬁ;ld Bond. As
noi ety" and %@y in the context of the present

sﬁ/é@. Hlkghiemps fhey emay RiianalRobat pubstitutegl sy ene havmege halo
?] 1&1&18 01'%&/1{[__])(&1% oﬁ‘“&@? gglo%lghn%&& faining up to
ar (0]

ree rings les 0 Yes are benzene
and 15 naphthalene Aryl groups may be substituted
one or e subgtituents chosen from hal o, Cl-C6
ol P aeanu: s e e inbr dhrbs egeIar ioda ng
or SO2RO where RO is as defined above. The terns
“het eroaromati ¢ noiety" and "heteroaryl"” refer to an
aﬂ“bmr'ms ‘aromateympiety” @01 TaryNilin che aontbxasttthe rpeeseﬂt gpleeification

arbon atons.is replaced by a nitr en or
6 ot MRS TS Ve T tiogt & 19 19 She Catneggrps and
a@orﬁ_&ﬂhh@' G to P¥ikdeNtifbd1 e Exampl&sZ 6f %rorﬁz{iico%%ﬂfés RE Qe and
and i soxazole. O her exanples include fused ring

s paphehalensy chrvh STQumS maai bﬁeSUhStswm Wish ione or qudre awlestituesis chosen

b d indol e
oFSFE BUBZE B, BRI CH G Aoy LT mEnERRE, B G or SOR°
moiheteyRhiaas fefradabbee. 14 ring carbon atons but, for

exanpl e, "5-7 menbered heteroatomatic ring" contains 5
to 7 ring atonms. Bicyclic and tricyclic heteroaryl

OTRY R mis CRLBI R InERRERbiEY 8 ladd t‘weﬁﬁryﬁ’h{e?& b Y5 %rﬁﬁlﬁr&%ﬁg system

in which at least one of the ring carbon atoms is replaced by a nitrogen, oxygen or
sulfur atom. Examples include single ring systems such as pyridine, pyrimidine,
pyrazole, thiophene, oxazole and isoxazole. Other examples include fused ring
systems such as quinoline, isoquinoline, quinazoline, benzthiazole, benzoxazole,

benzimidazole and indole groups.

Unless stated otherwise a heteroaromatic moiety has from 5 to 14 ring carbon atoms
but, for example, “5-7 membered heteroatomatic ring” contains 5 to 7 ring atoms.
Bicyclic and tricyclic heteroaryl groups contain respectively two or three fused rings.
Bicyclic heteroaryl groups may be, for example, 6,6- or 6-5-ring systems such as

those exemplified above.



Bi cyclic heteroaryl groups may be, for exanple, 6, 6-
or 6-5-ring systens such as 30 those exenplified

W@ bo3o4010 2005/ 040114 PCT/ GB2004/ 004336 8 AsSPEU/GIB2004/004336
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aryl groups, heteroaryl groups nmay al so be substituted
with one or nore substituents chosen fromhalo, Cl-C6
al kyl, Cl-C6 al koxy, a 5-7-nenbered heterocyclic ring
or SO2R9 where R9 is as defin8d above. 5 The term"5
to 7 menbered heterocyclic ring" refers to a
non-aromatic ring system having fromb5 to 7 ring

aneneitla g/ WhRipe) Retéiloatyd @BéupsNAaphlsb e §ibs@tutlr WA one or more
atons is replaced by a nitrogen, ongin or sul fur

atupstituentanphesen i fremydalopi Gels dilkyl, Crrbsphliorkne a 5-7-membered

I 7 ' [ azj tg{m ran. 10

Ag;bt?%é |H§{He?rgp z??%gcg?tgﬁcal )?E g%] vg‘thIr'#nari Iy

acceptabl e salts of the conmpounds of general fornul ae
and (I1)_include basic additjon salts such as

gﬁa‘? D ofpéégﬁem?ﬁredélgree?w ic gingrfelpTirp apqcaromatic ring system

TRYES HrYM $7617 UrdieloMB bl wikldis atR i i

di etlﬁg;nol am ne, dgt ﬁ%nol am ne, e?ﬂylagjtﬁ%nlgrg}ﬁg&gﬁg ch)l?ﬁgratoms '

weiplackdh dyn a beisbgeradaiyigemor safursatothS \Bxemgples include piperidine,

apprqpr.i at.e har maceutically or veterinarily
ag'@g%{%jiﬂ?’émé%g?@mnﬁﬁpeﬁﬂz% anpﬁgpl%jéorixg}nt s of organic

aci ds, especially carboxylic acids, including but not
limted to acetate, trifluoroacetate, |actate,

ghapeREale phermacguiecally andrvgtesinariby asqeptablamshlss ef the compounds of
pant ' e l.gi na . antate, benzoate .
pasPh PG (e BbEneDPbRR BuRPERLbIEN o SOAGR! Botassium,

gtalciohepll@nialen, ghyCenagiasp hateothex aleddl esalthaRt @Bl alsesholine,
hexanoate, fumarate, nicotinate, panpate, pectinate,

3disHeRYRpinspicRaplaming, et diaming andiather welb knpwh drasic addition
tajirate, |actobionate, pivolate, canphorate,

undecanoat e and succi nate, organic sulfonic acids

such as net hanesul fonate, ethanesul fonate,

2- hydr oxyet hane . sul fonate, canphorsu|fonate,
e, IO B BFOHCE M0, B PR g Gocegiaple salts may. also
ChilcRideRanRy 8{‘@%%1@ QRRE CespRdally tabHRNRSAHidO ﬂﬁ‘:ﬁ&iin@ﬂﬁ’t dnot limited

i norgani c acids such as" hydrochl ori de, hydrobrom de,
hicdracétatdi deflueraadetate, ldotatl glacenatehediirate) ftatmie, maleate, malate,
thi ocyanate, persul fate, phaosphoric¢ and sulfonic .
AR1NEHSRG AP APBRor SBRGPnc DERICRLY | U,  dighuconate,
VeypeRtiinhiey gReoRIPrates dlfdérsphbsphale okalatdteBtanoate, hexanoate,

fumarate, nicotinate, pamoate, pectinate, 3-phenylpropionate, picrate, pivalate,

proprionate, tartrate, lactobionate, pivolate, camphorate, undecanoate and succinate,
organic sulfonic acids such as methanesulfonate, ethanesulfonate, 2-hydroxyethane
sulfonate, camphorsulfonate, 2-naphthalenesulfonate, benzenesulfonate, p-
chlorobenzenesulfonate and p-toluenesulfonate; and inorganic acids such as
hydrochloride, hydrobromide, hydroiodide, sulfate, bisulfate, hemisulfate,

thiocyanate, persulfate, phosphoric and sulfonic acids.

Salts which are not pharmaceutically or veterinarily acceptable may still be valuable

as intermediates.
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formula (1) in vivo. Exanples of prodrugs include

al kyl esters of the conpounds of general formula (1),

for exanple the esters of general formula (I1) bel ow.

5 1f a chiral centre or anoth& form of isoneric

centre is present in a conpound of the present

invention, all fornms of such isonmer or isoners,

| Peidushsige enacdvalRgy Soaded cotlipathd@ WRich @€TB4se,théh&ive parent drug
intended to be covered herein. Conmpounds of the

i ARFEFND P eensral dpimuly (B e Mive a Exgeylaseof agdmyes inshugle atkyd esters
ity C%H{BO{SB(?%]&’" %ezﬁ@ra? PSP ﬁrfof: @Hx%%l% Qhee Bl Q)? %eneral formula
m xture, “or e Tacem ¢ m xtdre nay be separated using

wdl)l bekovown t echni ques and an i ndi vi dual enanti omer

may be used alone. In the conmpounds of general formula

(1), it is preferred that, independently or in any

C N a : .

o i il o ol ortPoReGiet QRG] prestit i obuRl of the
hpesagenvenfion,| all foms qfr etk risekroonponeds incRtjngRBnaatidmers and

R4. are hydrogen,. whil is halp, .particularly . .

r igQPGoispmegy arsinfedeod o GRtRebRergishar amDPHiR PG the jrvention
Reor#idink6a Bhifal @RARe INMALREUSRINAY ¥ radt¥HE QYR MO arldndefiomerically
al kyl . wever, in nore active conpounds, at | east

ofitiChgé dmixp@ep opfthe abtemibomixtee RBY abrd seiferaicé using well-known
formula, (1) preferably

SRR TR R S RO Rl By s

oup ¢
suitably R7 is nmethyl. 30 In particularly preferred
conpounds of general formula (1), nis 2. WO

Zbgn%p sampeundscof /geperablormplagBg it ig preferred that, independently or in any

combination:

R' is halo or hydrogen;
R?is halo or hydrogen;
R’ is halo or hydrogen;
R* is halo or hydrogen.

In more preferred compounds, R', R? and R* are hydrogen, while R? is halo,

particularly fluoro.
In preferred compounds of general formula (I), R® and R® are each independently
hydrogen or C-C4 alkyl. However, in more active compounds, at least one, and

preferably both of R’ and R® are hydrogen.

Compounds of general formula (I) preferably have an R’ group chosen from H or C,-

Cg alkyl; most suitably R’ is methyl.

In particularly preferred compounds of general formula (I), n is 2.
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Wien X is a bond, it is preferred that R8 is Cl1-C6
al kyl, biphenyl or a bicyclic heteroaryl group, any

w@boosloiaid may be substituted with hal ogen, phePgT/GB2004/004336

-C02R9 CON(R9)2 or -S02R9, where RO is as defined
above. 5 Mre preferred conpounds in which X is a bond
i ncl ude those in which R8 |s Cl-C4  al kyl, biphenyl or
a bicyclic heteroaryl group, Oany of which may be
substituted with phenyl, -CO02R9 CON(R9) 2 or -S02R9,
where RO is Hor Cl-C4 aIkyI Wen X is NR9, it is
W@ﬁlexrleda bod, iR psfdfredr thmaRﬁle @HGs By, sblplidﬁybherayblcychc
t| on substit u

st iy gt ihiEl My R SsyRised Sithchtpgna pgpst. -COR’
QUN(RﬁB|drYS@ §$vh&uqzéqisau_demm@w$oveor heteroaryl. 15
More preferably, when X is NR9, R8 is phenyl, benzyl
or pyridyl, any of V\,hi ch may opti onaIIy be

SR S BT 5 B atBA s B cvc

ﬁldkb/] bYpheeyl ok.a blcychc heteroaryl group, any of which may be substltuted with
[ 3- (Butanes! -sul § Is) S5yt uorog2-met hyl -indol -1-yl]-
phanyh -GOLR’ @@J(E )2 ot -SO;R”, where R” is H or C;-C, alkyl.

3- (Bi phenyl - 4-sul fonyl )-5-fl uoro-2- net hyI -1 ndol -

| -yl]-acetic acid 3.

Wmﬁmnpmmafmmw iSH drunéthyandeR ¥y - i ndol - 1-yI
- acet

( 3- Capﬁfawgwwﬁ&ﬁewm%whsmqsawer@ halge CryFoallrbior -Q(Ci-Cs
yl) - agRLi)Grévpsd 5.

[ 5- Fl uof 0-"3- 2 nmet hanesul f onyl - et hanesul f onyl ) - 2- et hy

| - i nd&h-Cslalky,|dptiomal ptsubstiuted with. aryl; or

[ 3- (Bﬁr}zot hi.azol e- 2-sul fonyl ) -5-fl uor o- 2- net hyl -i ndol -
|-yl ] DE9ef acid 25 7.

[3 (Benzothl azol e-2-sul finyl)-5-fluoro-2-nethyl-indol -

-yl ]-acetic acid 8.

[\’B)Iﬁpm&r@blz, yrbethiKl is AR RS irophienel, el foo pytigyli arsodt which may

Pt S BE SRRty op o e ol oF B st

|']-acetic acid 10.

é{ Fl uor o- 2- et hyl - 3- phenyl net hanesul f onyl -1 Hi ndol -
n}ongégq m@stdgpfgrreq_g_ompounds are the following:

i 3- [@ A(qung r1°su%ﬁg\¥ lﬁigh%%@%&hﬂ%ﬁbl“? ryﬂ a%ef@ chfl - i ndol -

[ -yl ]-acetic aci
E3-1-Biphdryt-d-sptfemyl)- §+ﬂu‘oamf@yhc)thja -ihtlelel-gt2cemd dvyd - | ndol -

B O RRBRe oDk 3 Shor mshyiduiol o Yhgevia acihdo -
h y(Blc.rﬁsﬁhd))qm@maﬁes\e@o@ﬁ%ﬁ@&elzlﬁe&lwr%iﬂQ% 0Q4336iq 11
pa (6 @roc-G- mhdsnwsglﬁommm%foﬁyndrmemyhmdhy|1 ~yilJatstic acid
B. y[%l(B%gzethlazoqe b -sulfonyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

7. [3-(Benzothiazole-2-sulfinyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

8. [5-Fluoro-2-methyl-3-(quinoline-2-sulfonyl)-indol-1-yl}-acetic acid

9. [5-Fluoro-2-methyl-3-(quinolin-8-ylsulfonyl)-indol-1-yl]-acetic acid

10. (5-Fluoro-2-methyl-3-phenylmethanesulfonyl-1H-indol-1-yl)-acetic acid

11. [3-(4-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl}-acetic acid
12. [3-(3-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

13. [3-(4-Fluoro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid



15.
( 3- Benzyl sul f anoyl - 5-f | uor o- 2- net hyl -i ndol - 1-yl ) - acet i
wW@E2@si0a116. PCT/GB2004/004336

[ 5- FI uor o- 3- ( 2- met hoxy- phenyl sul f anoyl ) - 2- net hyl - i ndol
-yl]-acetic acid 17.

[5 Fl uor o- 3- (4- net hoxy- phenyl suI fanmoyl ) - 2- met hyl - i ndol
-yl]-acetic acid 5 18. 11

(5 FI uor o- 2- net hyl - 3- phenyl sul f anoyl -i ndol - 1-yl ) - acet

c acid 19.

[ 34 ([3 (4=(Eh16ﬂbhﬂfeﬁylb@1m¢)8)45ifalﬂnyﬂéme?ohjllm&xﬂq- gHeédrydeid n

dol -aceticacid 20. - Fl uor o- 3- (3 - net hox

v @ HankioR Karogrha- Buorec gty hinooL L 1 gaefc saidet | ¢ aci d

2
éG F[ISUFOhrJ%ro gmmﬁthlox§ phenyliulii‘a IyPaZ ngl}? hyl-mélga -1 1y11/f13etlc ac1td
| &7 S u@B-3-(4-methoxy- phenylsulfamoyl) -2-methyl-indol-1- yl] -acetic acid

Fl_.ugr o- 2-met hyl - 3-p-taoly moyl - i ndol - |') - acet
(386\@ uQrg- 2zgletl{y 3- phenylsulfamo l1Jm ol- 1¥yl) acetic ac1d v

j (l? QL ]91chﬁﬂ5~‘6l¢§i~j{'llsfuﬁqﬁ%kll)) -2nd Y Rethiy RO L y1HRkicackd

-acetic acid
[ 30(['6?129110 -FEX:- m;zthowmhalmwman‘@yf)%memyzimbl-hyyl}-hmﬂioIaeid

B Reo REY P ol AY gV Y 4R 549 ol -
| b2 ?%h&o@hﬂt B ﬂ—fb?ylﬂfa%yﬁlnﬁbllﬂl }3)' Xdetic acid

O C1- Ceal kyl 1
@ﬂwpmlzl)lﬁdr@@ﬂ)eﬁéluof&éme %Nl indhd- lajpldraectic acid

“’93 ey Ao S o 2L RRRYE D B4 bl

} age[ﬁ:;mo?rﬁ:s; hﬁﬂ@/]-BS( pxﬁmwadﬁdulaarﬁ@mmuapllqi] &eﬁea@m 20
or mul a

I
oomot eR6 Gi-¢4 V\iHE)‘lel naIR!L F@}‘IZR@C(R@CR@@”(RB (CHz?{mN(R”)z,
3 2 I I R10
S e ST R S E RS
15 (CH2) mi{ R119r2; 25 CH((CH2) nO( C=0) R12) 2;
R'! is hydrogen or methyl;
R'?is C;-Cy3 alkyl.

10

In a further aspect of the present invention, there is provided a compound of general

20  formula (II):

Rg
X
R1 é(O)n
R2
N g7
R3 N
R4 po “R10
R6 e} 1L

wherein Rl, RZ, R3, R4, R’ , R6, n, X, R’ and R® are as defined for general formula (I);
R"Y is C-Cs alkyl, aryl, (CHp)nOC(=0)C;-Cealkyl, (CHp)uNR'),,
25  CH((CH2)mO(C=O)R'?),;
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used as prodrugs for conpounds of general fornula
(1). Wen the conpound of general fornmula (I1) acts

as a prodrug, it is later transforned to the drug by
the action of an esterase in the blood or in a tissue
of the patient. 10 Exanples of particularly suitable
R10 groups when the conpound of general formula (H)
is usethwd @& Jrodrug include: nethyl, ethyl, propyl,

phenyl % tBu CH2N( Me) 2 CH2CH2NH2 or
CH(CH28( ¥ 0 n R12 is as defined above. 15

Conpourdsisqf, - Gﬁ"ﬂﬁ{gﬂ forrrula (1) wherein R, R2, R3,

R4, R5, R6, R and R8 are as defined for general

forrrula (1) and X is a bond, may be prepared from
oun

0 eneral fo la (la), ich.is a
cSTBBNGT P! geMERS Syl liPhot foGhapd Mo bp S8 4 progeues for
| SoMpOIH of R¥n@Xli dethilQM)M Wherfthe WoknpBhfd 8K el 'i‘&'mula (D) acts
agent such as ?ot assi um peroxynonosul fate, m CPBA

hytlRpdgediupel dxlater eanstarmed tovilld diug duinthexdctipm iofign esBrase in the

h d
SRR s bR RO M ARedT) et ei ' RID 1S LG8 al kyl

may be used in a process for the preparation of a
nmpound eneral fornula t he process
g’?fﬁwp NS ppigigRiarly guitaple Bor%@‘éﬁ?owléﬁ“ the semapuichefhgagral formula
('(ﬂI isWiséda %@gglgﬁ 184ch as sodi um hydroxi de or
:

i um hy e reaction nay take place in an

GBS Q). @'a LRI ERBE-BNR X AW iR NH, o

vent” use eac
MGH(OHROGE=03 P whetrard R i asade:fmmltabove.The sanme net hod
may be wused to prepare conpounds of general fornula
(Ia) as defi ned above from conpounds of gener al

) amgssgt)g &n?ulrlz? t ! Cﬁt -h]gt’ Ry, Rs oupd% y and R® are as
Zg@éﬂ%; %&e’?ﬁé%g %%Q@ﬁqgﬁ boﬁ& may be prepared from compounds of

general formula (Ia), which is a compound of general formula (I) wherein n is 0 and
X is a bond, by oxidation with a suitable oxidising agent such as potassium
peroxymonosulfate, m-CPBA, hydrogen peroxide or other well known oxidising

reagents.

In addition to their use as prodrugs, compounds of formula (II) wherein R s Ci-Cs
alkyl may be used in a process for the preparation of a compound of general formula
(I), the process comprising reacting the compound of general formula (II) with a base
such as sodium hydroxide or lithium hydroxide. The reaction may take place in an
aqueous solvent or an organic solvent or a mixture of the two. A typical solvent used
for the reaction is a mixture of tetrahydrofuran and water. The same method may be
used to prepare compounds of general formula (Ia) as defined above from
compounds of general formula (IIa), which are identical to compounds of general

formula (II) except that n is O.
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Conpounds of general formula (11) and (Ha) in which X
is a bond may be prepared from conpounds of general

wo eroskEa1{111): R8 RL S(0O)n R2 R7 R3 N R4 HCT/GB2003/004336

wherein R, R2, R3, R4, R7 and R8 are as defined for
general formula (1) and nis 0, 1 or 2; by reaction

with a conpound of general fornmula (IV):

X- CR5R6- CO2R10 (1V) 10 wheréPn R5 and R6 are as

defined for general formula (1), RLO is as defined for
general formula (I1) and X is a |leaving group in
Gorhpazindaof gededd] Fognwl Pil) hral (IR anplhéchbX asa bond gy be prepared
reaction is conducted under_strongly basic conditions,
fiEpm eQmpeHnsls of genesal fpmadaEd: of excess sodi um hydri de,

and in a polar organic solvent such as 15

di met hyl f or mam de. Conpounds of Rfeneral formula (1V)

are well known and are req@jly g gﬁlable or can be
prepared by methods known fto these’®killed in the art.

20 Conpounds of gendRak_fe 2 (111) wherein RL, R2,

R3, R4, R7 and R8 are ag ) # general formula

(1) and nis 2 can be p reacting a conpound

of general formulaR%¥): W %/ 040114

PCT/ GB2004/ 004336 14 R1 R2 IHR7 R3 N

m

wherein Rl, Rz, R3, R* R7 and R® are as defined for general formula (I) and nis 0, 1

or2;

by reaction with a compound of general formula (IV):
X-CR’R®*-CO,R" Iv)

wherein R® and R® are as defined for general formula (1), R'¥ is as defined for general
formula (IT) and X is a leaving group in particular a halo group, for example bromo.

The reaction is conducted under strongly basic conditions, for example in the
presence of excess sodium hydride, and in a polar organic solvent such as

dimethylformamide.

Compounds of general formula (IV) are well known and are readily available or can

be prepared by methods known to those skilled in the art.

Compounds of general formula (III) wherein Rl, Rz, R3, R4, R” and R® are as defined

for general formula (I) and n is 2 can be prepared by reacting a compound of general
formula (V):



RA H V wherein R, R2, R3, R4 and R7 are as defined
in general fornmula (1); 5 with a conpound of general

wo oooskE1{ VI ) R$-SO2CL (VI) 10 wherei n R8 i BCEHEB2004/004336

10

15

20

defined in general fornmula (1). The reaction is
carried out in the presence of a Lews acid such as
indium(l11) bromde. The reaction may be conducted in
a polar organic solvent, partleularly a chlorinated
sol vent such as 1, 2-di chl oroet hane 15 Conpounds of
general formulae (V) and (VI) are well known in the
art and are readily avail aRfe or,can be prepared by
known net hods. Cbnpouags of geneﬁal formula (I1) in
which X is NR9 may be » m conpounds of
general formula (M1): C 2 R7 R3 N R4 RS
0, R10 20 R60 VII wher gimnR] R3, R4, R5, R~ and
R7 are as defined forRgener®
WD 2005/ 040114 PCT/ GB2004/ 04336 H15 as defined in
general fornmula (I1) by reaction with a conpound of
general formula (MI1): HNRBRO (VIIl) 5

wherein Rl, Rz, R3 , R* and R are as defined in general formula (I);
with a compound of general formula (VI):

R®-S0,CI (VD)
wherein R® is as defined in general formula (I).

The reaction is carried out in the presence of a Lewis acid such as indium(III)
bromide. The reaction may be conducted in a polar organic solvent, particularly a

chlorinated solvent such as 1,2-dichloroethane

Compounds of general formulae (V) and (VI) are well known in the art and are
readily available or can be prepared by known methods.
Compounds of general formula (II) in which X is NR® may be prepared from

compounds of general formula (VII):

c':l
R1 8(0)2
R2
N R7
R3 N
O.
R4 ps R10
R6 o)
VII

wherein R', R?, R?, R*, R>, R® and R are as defined for general formula (I) and R' is



10

15

20

25

wherein R8 and RO is as defined above for genera
formula (I). The reaction solvent may be a pol ar

we@e@aniaisol vent such as di chl oronet hane. 10 (eopoBas/004336

of general fornulae (VII1) are well known and are
either readily available or can be prepared by

met hods wel |l known to those skilled in the art.
Conpounds of general formulalXVil) may be prepared
from conmpounds of general fornula (IX) RLH R2 R7
RSB NR4A RS O,RI0 R6 0 15 I X wherein R, R2 R3, R4,
Bbdeftfed iREndfdl frRuBS(IDEy Radidnwil laafoa{potlﬂdi rasvlgane(ral) formula
and R10 is as defined for general formula (11); by
¢¥&tion with chlorosul fonic acid. 20 The reaction
preferably takes place in a non polar organic solvent.
Conpounds of general formula (1 X) are well known and
are readily avai |l (INFFR3r can be preparegvisy net hods
wel | known to those skilled in the art. 25 Conpounds
of general formula (I11) wherein R, R2, R3, R4, R7

GB2004/ 004336
%@g?nggéﬁgggsqg H&#{¥§??ﬂ9%ﬁ&é&%ﬂﬂgﬁ§gﬁ be prepared
by reactlng a compound of general formula (IX)
erein , R4 and R are as efln in
é”E isastion s vegt glaﬁy 4 HRUAr ORI SO1veRt ichias dif ?qs?ma@ﬁ@ al
formula (11) with a conpound of general formula (X): 5

R8-SH (X) wherein R8 is as defined in general formnula
Cpinpounds of general formulae (VIII) are well known and are either readily

available or can be prepared by methods well known to those skilled in the art.

Compounds of general formula (VII) may be prepared from compounds of general
formula (IX)

Rl
R2
N—R7
R3 N
ON
R4R5M R10
R6 o
IX

wherein R!, R R, R*, R>, R®, and R are as defined in general formula (I) and R"is
as defined for general formula (II);
by reaction with chlorosulfonic acid.

The reaction preferably takes place in a non polar organic solvent.

Compounds of general formula (IX) are well known and are readily available or can

be prepared by methods well known to those skilled in the art.

Compounds of general formula (III) wherein R', R? R* R* R’ and R® are as defined



The reaction is carried out in the presence of iodine
and potassiumiodide. The 10 reaction may take pl ace

WO pooan4EgUeous or an organi ¢ solvent or a m xtRPEEGBR004/004336
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the two. A typical solvent used for the reaction is a

m xture such as ethanol and water. Conpounds of

general fornula (lI) are antagonists of PGD2 at the

CRTH2 receptor and conpoundsl@®f general fornula (I1)

are prodrugs for conpounds of general 15 formula (1).
Conpounds of general forrmulae (1) and (I1) are

t Rergehatkfonnafalll) dnd mis @R prépred hierehé @t MBdthpdind of general

di seases_and conditipns npdiated by PGD2 at the CRTH2
r BB X) Mh@rem%ﬁhdap Rorkr g} R garg @hridpfirgdeing gggerabfogmula (1) and

patd ; I t ' .

o S e B petord it b ABARC cpfheBtihd e RitRhL 0
third aspect of the invention, there is provided a
conpound general formula (1) or (I1) for use in

medi Ci 'ﬁgéarticularl Yor use in the treatnent or
prevention of diseases and conditions nedi ated by

PGD2 at the CRTH2 receptor. Furthernore, there is al so
pmirereireR’ ishee dafirechin generahfoounkd (Bf general formula (1)

or 25 (Il) in the preparation of an agent for the
treatnent or prevention of diseases and conditions

nedé abRAoRYs R daduttinanERidéndce 6 Ridie aft phBSikANSSide. The
above, such diseases and conditions include allergic
astaphen mog tawrplade ingin|agpepus or lan wrgan: sodeeas onalmixture of the two.

Ll . A o itis,
n PRty Tor B PRAcip B 1B bk et RSt png wyter
conjunctivitis, especially allergic conjunctivitis,

egsi nophilic bronchitis, food allergies, eosinophilic
g 5eMpeBRdseef; ganeral ifopmula fa s gntegomssp el BGEr ry the CRTH2 receptor

P 0 7 e\ [
S EERNRUAROAE ek HRLRL ) SEOULERF ks of ener
ofdrenula BEDZompetivatie df dersea sfesmulhie (1) eandnidl) erra thedpéforeumeful in a

di sease uch as hyper 1gE syndronme and system.c

| B adpy Pridraiat Opgirisaing CORRHAN: FEREIegIty FOD: at the CRTH?
Sedcepasithe meﬁ{&d%hﬁ;rfsin[rgeddﬁﬁﬁib@ﬂng EEP Bhddh® iPReddUfWhdh treatment
chroni c obstructive pul'nonary diSease, as well 5 as

r heuitabl oardountof picoinpoupkefrgeaerabfoamular(Dr ar{Ind
osteoarthritis. The conmpounds of general formula (1)

or (Il) nmust be fornmulated in an appropriate manner

depe Eird @spePosr thb enetinEiBASHEeqs pfovidhdtd edifipdud@Yofdefleral formula
required to treat. 10 Therefore, in a further aspect

ofD ordll frerseiinmaditdng pagicglaslyifge tseainpthe ticaweant ot arevention of
‘(3 ?;EQ%?& %ngnt%gg@t% il PED? e R4 LG of OF Ml

Furthermore, there is also provided the use of a compound of general formula (I) or
(II) in the preparation of an agent for the treatment or prevention of diseases and

conditions mediated by PGD,, at the CRTH2 receptor.

As mentioned above, such diseases and conditions include allergic asthma, perennial
allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact hypersensitivity
(including contact dermatitis), conjunctivitis, especially allergic conjunctivitis,

eosinophilic bronchitis, food allergies, eosinophilic gastroenteritis, inflammatory
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pharmaceuti cal excipient or carrier. Oher active
materials may al so be present, as may be considered

wappsopriiat e or advi sable for the di sease or cPCMGBR@A/004336

being treated or prevented. 15 The carrier, or, if
nore than one be present, each of the carriers, nust
be acceptable in the sense of bei ng conpatlble W th
the other ingredients of thelfornul ation and not

del eterious to the recipient. 20 The formnul ati ons

i nclude those suitable for oral, rectal, nasal,

dromvet hliimhse( uhdeedtied )colitit @pd a@rbhi’s ndisedsl, miasey§todisOfdl, also other
, i nal  or parenterm

d bl )
(G mathipd” diersaamsobiami gwa.umwp iscapei peshoppUPer TgE
%@Qdﬂoﬂ‘fer afe r%@!e)nu?qﬂ'&ﬁﬁ %Htﬁ‘érhﬁﬁéa 0 o¥ Eﬁ‘er, pﬁlﬁﬁﬂ)’ie;%clerosm

any nmet ho nowt I n t macy
'I?ihlegratﬁumEcoén acprerfus®hrigjuiyg cheinid otdapeting pwﬂmmatrh disease, as well

con |t| n.to he treate ef erred .conpositions
ag‘ﬁffié‘pgﬁtl? PPOTRUY arg’ﬁgééﬁé O%F%H@HP%I or topical
adm n| stration. The conposition nay be prepared by

bringing into association the above defined 30 active
agengomgounds plegengral ifermulh §1) ger(H) atyst bééorfroslated &t aroappropriate

d by unif d.intinately b
iy 8ER0 e et Ple Pl oo bR Y e eptind B
or finely WO 2005/040114 PCT/ GB2004/ 004336 18 di vi ded

solid carriers or both, and then if necessary shaping
tTi@rfffP@dua:ta further aspecteoft iherinesntion dbete ds msevidadk a fabermaceutical

C

RORRREHEN EoBRSRT IRl SORER) KA ATREE) Mgy i
qmapumnum eREipRAG OC tatieONOek Actide ﬂnﬁ&hmﬂﬁﬁw hlg@lbk Ypré¥ent, as
veterinarj]y acceptable carrier or vehicle.
EBRHRA canstisiedrapprapriale gy iirdle feftthe Hispaseon éorpﬂi@@rehqmg treated
ipYech@l. My be presented as: discrete units such as
capsul es, sachets or tablets each containing a
predeterm ned anount of the active agent; as a powder

ranul es solutjon or a suspensi on of
%ﬂe%@%ggwf R e B Brep P T off B SHBHe B acceptable
lih G stnseOsf b%ﬁlgad'bn@ﬁalubleﬂx'l\f@ﬂﬁrothéQnéré&lé'r'ltg o?fﬁ@lféﬂnﬂﬂatﬁfn &hd not
water in oil I1quid enulsion; or as a bolus etc. For

cIshgiridus it e re@piept al admi ni stration (e.g. tablets and
capsul es), the term

The formulations include those suitable for oral, rectal, nasal, bronchial (inhaled),
topical (including eye drops, buccal and sublingual), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous and intradermal) administration and may

be prepared by any methods well known in the art of pharmacy.

The route of administration will depend upon the condition to be treated but
preferred compositions are formulated for oral, nasal, bronchial or topical

administration.

The composition may be prepared by bringing into association the above defined
active agent with the carrier. In general, the formulations are prepared by uniformly

and intimately bringing into association the active agent with liquid carriers or finely



"acceptable carrier" includes vehicles such as conmon
excipients e.g. binding agents, for exanple syrup,

waemsiaiigel atin, sorbitol, tragacanth, PCT/GB2004/004336
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pol yvi nyl pyrrol i done 15 (Povi done), nethylcellul ose,

et hyl cel | ul ose, sodi um carboxynet hyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose, sucrose and starch;

fillers and carriers, for exalple corn starch

gelatin, lactose, sucrose, mcrocrystalline cellul ose,
kaolin, mannitol, dicalcium phosphate, sodi um

C bivodeddsolRh dariegsl b ®odi ahd ehedl if Unbick®at Shapuph thas product. The
magnesi um st earate, sodium stearate and other netallic
sivgRuRESktenyisyie aletods farprepasing @ PHeEBACPBliGRE PIMPASItiqneRprising
f i . . e o _
rPHbEns S REAESS e il (RMET LA oBllapfp or ssociaton with
wa phamgiceditally bevetyrifdriy acoeptableaacidr loe vetikle. can al so

be wused. It may be desirable to add a col ouri ng agent

to make the dosage formreadily identifiable. Tablets
MRYrrRbISRorRSrof S/l %@n@ﬁﬁsﬁﬁfdﬁqqsthg\?késeﬁtnigmdoﬂ F}e b@Mkesented as:
25 A tablet may be nmade by conpression or nou dlng,
opisceteabmits suichasanapswes, sathets aictabletssocaghicograsdng atgedetermined

Conpr es tablets may be prepared.by conpressing in a.
SRt Hetsraeinb e PPyBC B B o F PRTST o yPersion of
f gfenactive Rgéat iA aR QYHEsusAlquidl bAR RbESquédiit 107Y; loY ataX @6l-in-water
w th a binder, l[ubricant, inert diluent, preservative,
slifpideausion gea wated inspikligid gmadson; or Mpabelgsietcabl et s

may be made by noulding in a 30 suitable machi ne a

m xture of the powdered conpound noi stened with an

| Fef tconlposjubfls dot Wedlt adminesutatibh eless. @Me@phﬂl@%fzﬁlﬂes&ethe term
coated or scored and may be fornul ated WO 2005/ 040114 =
PCacceRi?plg aganners smclufos ghiglest Hichr &y ce@menogxpients e.g. binding
c I .he [ e . .

¢ APk roe a1 CARED Mo ekl YELAIEapadhife Polyinylpygolidone
| Reendpes),c ompthiykelglosd)e etindtéllndosagessdium acdrbanyoetiedceellulose,
base, usually sucrose and acacia or, tragacanth;.

BRI YREPY el B i RSe 261 PRS- JURES 1 Sariprear examplo
bas® sihieh, 281Gk Rtiobe, aerodt YaRrbdtystAMind e @9&, 3%8lin, mannitol,
acaci a; and nout hwashes conprising the active agent In

adisglciuap| phosphptg, dsosliim i eblorideFand tadginicadcidppid dabiricontst such as

t he ski.n ompounds. of genera ormul g.(1) or (1
bliehaglrlreasal_lem usgeara%, osoglu@} é%ﬁ{&te.o‘r]lh ﬂ&\ﬁ{ ’mcitagilé )§?ealggﬁsug‘1)%?{gﬁ¥tearate
SRR atidN sgitene TURIAMIO waXes)t STRNMndLéblfordamslih] PRSodM® agents
may be used for the drug are conventional fornulations
wetgh aspRRRETRIAL Ak ok Minterzarene harpl Bavaunsingexdrthe didie ican also be
suand ‘i’t{{%&* B8 e GRBKS 1O ddP BSIBRG T hdehi® to HURD 1Sadsh: form readily
Britis ar macopoel a.

identifiable. Tablets may also be coated by methods well known in the art.

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active agent in a free flowing form such as a powder or
granules, optionally mixed with a binder, lubricant, inert diluent, preservative,
surface-active or dispersing agent. Moulded tablets may be made by moulding in a
suitable machine a mixture of the powdered compound moistened with an inert

liquid diluent. The tablets may optionally be coated or scored and may be formulated



Compounds of general formula (1) or (11) may be used
for the treatnent of the 15 respiratory tract by

woa®an4ollnt onchi al or buccal adm ni strati on of, PEDGB2004/004336
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exanpl e, aerosols or sprays which can disperse the

phar macol ogi cal active ingredient in the formof a

powder or in the formof drops of a solution or

suspensi on. Pharmaceutical cbhpositions with
powder - di spersing properties usually contain, in

addition to the active ingredient, a liquid

psopeto motideslolv é donirbilaieleaiadf thehaiweragenn t enper at ur e

20 and, if desired, adjuncts, such as liquid or solid
non-ionic or anionic surfactants and/or diluents.
P'@ﬁﬁéf%ﬁhﬁlhﬁ’&ﬂs SRR Fbi bﬁpﬁdx’rxﬁumtlﬁﬁ 1r'i(4hl?de Jozenges comprising the
pharnacol ogi cal "active ‘ingredient Is

coctivei agent m afdvauredbase, tihially saciosd tuadb hcmcpr opehdaainith; pastilles
and furthernore, if necessag%$sy addltlonal solvent

a OB Hie-6ive agent i 48 dRetly B! #fie ppch ghycerin, or sucrose
C QAP RE S Pinbuh@/asitls TOmPEsivg & ac'tﬁ'e Qgén@ h PQ&ﬁ?ﬁPm 1fuliPEarrier.

this to be produced 25 as required neans o
suitable conpreSS|on and expansi on devi ce. Parentera

AN R C AT Y

S @ads up Onto ACr&mh, i Minient, I]ﬁl)c QBIGBHh bAksPEnsRIn HE USreh otr Réhtment
pl.asma at a concentration effective to inhibit PGD

aforppationy bty map freopsedTfas the edibig earey rmumnﬂ@ﬁalaformulatmns well

S RPN a0 SELAREN o ABRBEE b andald FERE DO o Bhiafinaceutics

herd
efdoheisiteBriastoPlidimacapot@a. by whi ch such  conpound is
best admi nistered, is readily determ ned by one of
ordinary skill in the art by conparing the bl ood

| e¥glpolidst be ggtgzgzgllt fcoﬁ’xg%lffahg %93?[20% n‘agt)% gge% ?81“ 'tl{eegezft%ent of the

have a t her
f caspndtary( Ioactoby ( !las)xl nerpndiealuse duceal ca:chinnm&rbh@m dﬂd lfdir example,

one or nore actiye agents ich are usef in th

© Pt ol Sofys Rbich BTG A olecal petyécetedient in the
akseof DpdwaR b irf the $6m26f r6Bs 8L 53IS &{ & {18

necesséf%ly |nh:b|tors of PEEQ tl CRT&Emggcghmnwcmnwal
190Wtéiffk§ rith phwdgh@smmeg@rmm@mp@&y torumndasaddlbmd to the

| Vqul)éd%ﬂpl th&ﬂgl rgpe?lgrqtt i a 61 an p01me low room %emperature

and if desired, adjuncts, such as liquid or solid non-ionic or anionic surfactants
and/or diluents. Pharmaceutical compositions in which the pharmacological active
ingredient is in solution contain, in addition to this, a suitable propellant, and
furthermore, if necessary, an additional solvent and/or a stabiliser. Instead of the
propellant, compressed air can also be used, it being possible for this to be produced

as required by means of a suitable compression and expansion device.
Parenteral formulations will generally be sterile.
Typically, the dose of the compound will be about 0.01 to 100 mg/kg; so as to

maintain the concentration of drug in the plasma at a concentration effective to

inhibit PGD, at the CRTH2 receptor. The precise amount of a compound of general



There is al so provided the use of a conpound of
general formula (1) or (Il) in the 15 preparation of
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nmedi ated by PGD2 at the CRTH2 receptor, wherein the

agent al so conprises an additional active agent

useful for the treatnent of t sanme di seases and
conditions. These additional ‘4ctive agents which nay

have a conpletely different node of action 20 include

exi sting therapies for allergic and other inflammuatory
dfasaaitrod) pﬁéllhmw IS(tBQraa@tmaléx offeiih. and gt rsteebpwhich such

f h
BB 58 S A P ABEG e

nambglcukpating % tﬂdSth leb@fofand adeadio ﬂhh @bﬂ@nﬁ’étuﬁu ui?éd to have a
omal i zumab; anti-infectives such as fusidic aci

( PrFapeetig %fchy for the treatnent of atopic

dermatitis); anti-fungals such as clotrinazole

(particularly for the treatment of atopic dermatitis);

[ @nmposm;tspo‘fmam $orsiudh (Iamr (A mal ibeused rinl cpmbtnaabhh alithyone or
pi mecrol i nus e case 30 infl amm ory

(OB Ve BaehiS “QH? Bi5Hse “hHV tgagey Pt ﬁﬂwﬁ@&s dnd ponditions

t faE@Rb&%, blifdu rtﬁeéenacﬂ%’ abaRBRR ndt Qfecéé@ar%?(i%lgﬁ&% ¢ PGD, at
PCT/ GB2004/ 004336 21 inffammatory indications

i el CRITHY recoptosr ant agoni sts of PGD2 acting at ot her
receptors such as DP antagonists; inhibitors of
phoshodi esterase type 4 such as cilonilast; drugs that

NPHEt R € tﬁé/%)ﬁﬂﬁnﬁ&uﬁbﬂ%ﬁﬁiogﬂoﬁ dederiBeéd hsthe %&tﬁdﬁltﬂfnally contain
TNFa converting 5 enzyne (TACE); drugs that nodul ate

t ARe eonPigiaf yhase aqthve aggnrteki nes 1L-4 and | L-5 such as

bl ocki ng nonocl onal anti bodi es and sol ubl e receptors;

PPAR-y agoni sts such as rosiglitazone; 5-1ipoxygenase

| Thébiid dsspoviRdalse @selof dicompourdofl genyl famiuly @& (ID) in the

aspect of the invention, there is provided a product

CBWB?I’IagP% af ap agent for the treatment of diseases and conditions mediated by
PGD, at the CRTH2 receptor, wherein the agent also comprises an additional active

agent useful for the treatment of the same diseases and conditions.

These additional active agents which may have a completely different mode of action
include existing therapies for allergic and other inflammatory diseases including:

B2 agonists such as salmeterol;

corticosteroids such as fluticasone;

antihistamines such as loratidine;

leukotriene antagonists such as montelukast;

anti-IgE antibody therapies such as omalizumab;

anti-infectives such as fusidic acid (particularly for the treatment of atopic
dermatitis);

anti-fungals such as clotrimazole (particularly for the treatment of atopic dermatitis);
immunosuppressants such as tacrolimus and particularly pimecrolimus in the case of
inflammatory skin disease.

CRTH2 antagonists may also be combined with therapies that are in development for



conpound of general formula (1) or (lIl) and one or
nore of the agents |isted above as a conbined

w@e@pasdi4 on for sinmultaneous, separate or seqRenGBal04/004336
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use in the treatnent of a disease or condition

nmedi ated by the action of PGD2 at the CRTH2 receptor.
15 The invention will now be fescn bed in greater
detail with reference to the 4l I ow ng non limting
exanpl es and the drawings in which: Figure 1 shows the
effects of CRTH2 agoni sts on cal cium nobilisation in
memhmlmyﬁﬁdicﬂidnsjncﬁxhnml e 1 - Synthesis of

3-Sul f De Met hod A t hesi
P TS: pEReniL S PGPt ahEYteCoBo St P PRERS e
Zﬁlhhﬂlﬂirélm fHokAJdi& @8 dPpd duch BBiloM12d67 MOl ) was

added in one portion to a stirred solution of
5dfugs thrad nRdniaterg)itokinkopred i@ ®nrsych & B4 bitosl of TAWX converting

but anes chloride (418 ng, 2.67 mol) in
eﬁgap(ﬁbgﬁgethane (2 M) at roomtenperature. The

Mgy kit miRASLakUAE 86H8E de“hfZ‘cC}/fcﬂ{Wﬁe\é LRI LPARK 68 Bldeking
150 W for 45 mnutes, cooled to roomtenperature and

t ﬁmﬂo@lcmi@ntlbm@dmdmlﬂblﬁmcqmorbeave a brown residue.
3 rification b h col utmm chr omat ogr aphy on
?Pﬁ&\y RISy Ep ﬁ% g?ﬁaz'fﬁe’% ethyl acetate : hexane

t 9-113Ry gnGic WhibRERLatICadAKGdnNe sul fone (55 ng, 15 %
as an of f WD 2005/ 040114 PCT/ GB2004/ 004336 22 white

solid. 2. Synthesis of _
[ % §/el%u tta Rgeg aage(%&%g {}%V&?l&{)rll l{l(l)errg _iszﬁrg\?itdgé( Ia _I)Irorh%gtl c_o:}r_q}/rlslrfgaa

3 cérﬁpétﬁﬂ&yf | gefethif forthilh (B -or (Pit cireBR iyt oft teiaBeith Bste@®above as
0.204 mol ) in DM (1 nl) was added dropw se over

ng,
12§pmbined pesparasion f@ré@nsly%ns@m Sefarase ogmp@nﬁahymmdhe {raatment

i M R
then ethyl bronpacetate (0.032 nm, 0.29 nmol) 10 mas

g,g dr opwi se and the resulting mxture stirre
ﬁfftVéﬁﬁs@} Wil b espgbecpygreatcrdiailpith mf@reﬁ%ﬁsto the following

a acid and then
o olob Birfh aﬁaﬁ{f’é‘ﬁé‘ﬁ’ﬁwb ddwities i Mz‘&f(‘ 10 m). The

combi ned or ganl c extracts were dried and concentrated
: E{%J%gr ((VYLS tlrt},? f((:ectgjl 0{ éﬁlfglli agor-lrlst% ornec% cgdjn(le mo 1stata10ne 1r}1 up
CHO/CRTH2 cells.

Example 1 - Synthesis of 3-Sulfonyl indole Derivatives (Method A)

1. Synthesis of 3-(Butane-1-sulfonyl)-5-fluoro-2-methyl-1H-indole

Indium (III) bromide (94.7 mg, 0.267 mmol) was added in one portion to a stirred
solution of 5-fluoro-2-methylindole (50 mg, 0.34 mmol) and butanesulfonyl chloride
(418 mg, 2.67 mmol) in 1,2-dichloroethane (2 ml) at room temperature. The mixture
was subjected to microwave conditions (85 °C, 150 W) for 45 minutes, cooled to
room temperature and then concentrated in vacuo to leave a brown residue.
Purification by flash column chromatography on silica gel eluting with 10 % ethyl

acetate : hexane to 100 % ethyl acetate gave the sulfone (55 mg, 15 %) as an off-
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and |ithium hydroxi de nonohydrate (19 ng, 0.464 mol)
in water (1 m) was then 15 added in one portion at

WO o@aiosEmper at ure. The m xture was stirred at PODGB2004/004336

tenperature for 3 hours and then the solution adjusted
to pH4 with 10 %citric acid. The product was
extracted with ethyl acetate and the conbi ned organic
extracts were dried and corentrated in vacuo to

| eave a residue which was triturated with diethyl
ether to give the carboxylic acid as an off-white
saite dolfch. 4 ng, 8 %, SH (400 MHz, 20 MeOD) 7.57 (1H,
dd J 9.8, 2.3 Hz, Ar), 7.43 (1H, dd J 9.1, 4.0 Hz,
Ar), 7.04 (1H, td J 9.1, 2.5 Hz, Ar), 4.79 (2H, s,
CH2C2H), 3.23-3.19 (2H, m S2CH2), 2.70 (3H, s,
CCH3), 1.77-1.70 (2H, m CH2CH2CH2CH3), 1.47-1.41 (2H,
By CHSghthesik Gh3) [3- (Batae- [-Sidforiyl 3 5-Tlubréi2. methyl-indol-1-yl]-acetic

CH2 . Tr =1.38 min, m ES+ M+H) + 308. 24.
%%E‘P&&@Q (58 9, m;n ?ES+)Z(I(\/IH—I)Z- '(3>28H)20 25
@QEH&HEIQ s%lMﬁﬁ)-B[fﬁR% Q%&ﬁxlnﬁillm’olé (:ysemge@%@hm&ﬁ} HHOOMF (1

as for Conpound 1 but appropri ately chosen
Q’tl)aWﬂS adgledwlrenwisd gver Gonjpotenid astirred suspension of sodium hydride (11

Tee 129 B 0.3 oithen R MBI BH08! 02 dhe olitgn was
E%"ré%f 0 % 8t§ (1'%2 'ﬂ:nn%tre)s ‘}m@ t@egr%h%lﬁﬁr})%’zweg%? (ﬁ.ﬂé.ﬁ’ (5,&1:’[ 29 mmol)
was HﬂdedAdx)opw?seZkQ}d?thﬁgeétﬂﬁ-hg \ﬁ@(tﬁ%&h@é&ﬂiﬂfbom temperature for 18

Gl?i%1 04/ 004336 23 @1&
OWpy, g‘rrylxttge (vas (ag_p.}ste to 51 w1 g}tpc §c1dcgq§) thenl-pxt;acted
Jnté?etﬂyl Macet3leZ gi BESH) iy Hi’H'e égﬁ‘lbﬂﬂed Fe?i’g{ﬂi’é %xt?racts yere dr5ed and

Synt hesi s of Sul fonyl indole Derivatives
@menmatﬁxbtmwcgq té toayé aetmt’lfhea‘cSMufswhmaﬂ(@m upﬁnméltfﬂil(l ml)

22.8 61 [} i t 0
s ifih 5 fgs o ytes b ettt eaAT 7 Robr Lk s then
gddddal Bl ohd JpotdoriTat ré@rnGt%nﬂ)era@ur@34TH@|r}nx@ﬂ€ w@sptsf:h?édi W room
carbonate (37.04 g, 0.268 nol) in acetone (150 ni)

tempFaeigl for A gowssend thenitbe aelytien adipsied b pH dowith 10 % citric acid.
tl'ﬁgBFord%t%gs Jx?rractéd U@H#e%hy]v% tite a&é ?l?elcggrplrﬁl%(f %%gr%xe‘r%étractg were

m xt ure st urt
deed hmcbmmmtaudscezmmwm teacé a@desidelwhidh aids Qﬁmédnm diethyl

éﬂ%\g}? togggq: E}g?carltjohxgltg ragt?lnzlscan\,\(?f’fs-rv]vlhﬂg Ssol?c(l) r(TSbélt rr]negc,I 8 %S SH (400 MHz,
MeOD) 7.57 (1H, dd J 9.8, 2.3 Hz, Ar), 7.43 (1H, dd J 9.1, 4.0 Hz, Ar), 7.04 (1H, td
J9.1, 2.5 Hz, Ar), 4.79 (2H, s, CH,CO,H), 3.23-3.19 (2H, m, SO,CH;), 2.70 (3H, s,
CCH3), 1.77-1.70 (2H, m, CH,CH,CH,CH3), 1.47-1.41 (2H, m, CH,CH,CH,CHs),
0.93 (3H, tJ 7.6 Hz, CH,CH,CH,CH3); Tr = 1.38 min, m/z (ES") (M+H)" 308.24. Tr

= 1.82 min (98 %), m/z (ES™) (M+H)"* 328.20.

Compound 2 was prepared using the same general method as for Compound 1 but

with appropriately chosen starting materials.

Compound 2 - 3-(Biphenyl-4-sulfonyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
du (400 MHz, MeOD) 8.03 (2H, d, J 8.6 Hz Ar), 7.80 (2H, d, J 8.6 Hz, Ar), 7.77-
7.74 (1H, dd, J 9.6, 2.5Hz, Ar), 7.66-7.64 (2H, dd, J 8.0, 1.3Hz, Ar), 7.49-7.39 (4H,



sul fate and evaporated (rmaintaining pressure above 200
nbar to ensure no co- evaporation of product) to give

wQ20spkilisul fanyl - et hanethiol. LCO M5 showed <5P€T1/6EB2004/004336
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starting material and a 2:1 m xture of nono and

bi s-nethyl ated material. The material was used in the
next step with no further purification. 2.

[ 5- Fl uor o- 2- met hyl - 3- (2- met hy3Xul f anyl - et hyl sul fanyl ) -
i ndol -1-yl]-acetic acid ethyl ester 20 To a stirred
solution of (5-fluoro-2-nethyl-indol-1-yl)-acetic acid
ethyir),e3108r(1H1tL 0.1, ZH5SHOA®)] 3.0A2H, s, CH,), 2.76 (3H, s, CH3); Tr =
2-net hyl sul f anyl - et hanet hi ol (1.04g, 6.12mmol) in 1:1
Et B omy BSIMEED A36h t enper at ure was added i odi ne
(1.29g, 5.10mmol) and potassium iodide (0.847g,
5.10mmol ). The m xture was heated to 100C and stirred
f Exampleo s Synthesie of 3-Sutford indole DerivativeeMéthod B)or 16
hours. The reaction m xture was quenched 25 by the
careful addition of saturated NaHCO3 (aq), then

ext r achavietylsaIfREMLdtRarethBPTL) . The or gani ¢ washi ngs
wer e conbi ned, washed with saturated sodi um

t A sodutionaaf engtizy!todideril0, mb 22 88 200461 majhiwsicatone (F0al) evas added

ed ' il...T de oil
e R8N PP B Rl A 281502163 56134 mob ana
hpéﬁt@@s@irﬁk%@nat@@m%i?@ Bolyiiy &cekdiRe (€50 A1l). ('ljhc%rgggti%g mixture

67% . SH (400 Mz, 7.36 (1H, dd J 9.2,
Hyas Afigred gt opny {gmpeggury Rr @, hoprs. Watep()S0 ml)oway addedt and the

‘(]] xt%rezﬁiﬁd%%&%si %Enl%ég__lz'lﬁg r%@%@& L\'Wag ]éx&azcl?ed with
2 6o BlobedthdncPGT+ GBAGHR, HO433Mic RAsKTHRCHINbingd, 3ied. &Br sodium
éél_f@)te’maﬂ_ g%%%ﬁqu@gagnt%i%gigéfesgg : g%@?)g é%g toS ensure no co-
[ & ot thangsyl : 9Ny

R DL g RS 0 I TG <
18aitimgoinptewak asdided: It mixtust of mevhosaldibisanethflated material. The

[5-flupro-2-nethyl-3-(2- . o

rrg’(ak?lag‘dla? 5&?9?‘3 ET%HX?F‘E%?R with inp fprtheg pupifigationacet i ¢ aci d

ethyl ester (1.17g, 3.43mol) in 4:1 1, 4-di oxane: H20

at roomtenperature. After 30 m nutes the reaction

mext ur E-Flygsogomattyt-d-(@ymethglsufaryldthygeifanydringol-1-yl]-acetic
S?#iﬂreﬁ; %sépdi um bi car bonate (50nl; care 10
erfervescerice), then extracted with DCM (2 x 100m ).

Tie acstigi@disoluias df (HSluser B mebyIidhdeed - AndcatiR deabetWilt ddter (1.20g,

brine (2 x 100ml). At%]ueous was hi nigs wer e then back-
5.10mmol) and 2-methylsulfanyl-ethanethiol (I.04g, 6.12mmol) in 1:1 EtOH:H,0O

(40ml) at room temperature was added iodine (1.29g, 5.10mmol) and potassium

iodide (0.847g, 5.10mmol). The mixture was heated to 100°C and stirred for 2 hours,
then stirred at room temperature for 16 hours. The reaction mixture was quenched
by the careful addition of saturated NaHCO; (aq)» then extracted with DCM (2 x
50ml). The organic washings were combined, washed with saturated sodium
thiosulfate (2 x 70ml), dried over magnesium sulfate and evaporated to give an oil.
The crude oil was purified by chromatography (3 x 12cm column; 4:1 hexane:EtOAc
as eluant) to give the ester (1.17g, 67%). &y (400 MHz, CDClL) 7.36 (1H, dd J 9.2,
2.5 Hz, Ar), 7.11 (1H, dd J 8.8, 4.1 Hz, Ar); 7.05 (1H, td J 9.2, 2.3 Hz, Ar), 4.79
(2H, s, CH,COsEY), 4.21 (2H, q J 7.2 Hz, CO,CH,CH;), 2.86-2.79 (2H, m,



extracted wth DCM (100m ). Al organic |layers were
conbi ned, dried over nagnesium sulfate and evaporat ed

wo eoogiowai4e pal e green crystalline solid. The spdT/GB200a®04336
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suspended in DCM and collected via filtration to give

the ester (1.06g, 76% . bH 15 (400 MHz, CDCl3) 7.66

(1H, dd J 9.1, 2.5 Hz, Ar), 2 (1H, dd J 9.0, 4.0

Hz, Ar), 7.08 (1H, td J 8.9,2 .5 Hz, Ar), 4.86 (2H,

s, CH2CO2Et), 4.26 (2H, g J 7.1 Hz, CRCHCH3),

3.61-3.57 (2H, m CH2CH2), 3.48-3.44 (2H, m CH2CH2),

2 (BBCHEH2.5952.55CHB) m, CHAUH)3HS0 $3HGHSCH-),. 2304 (33Hs, €CH3), 1.25

7 , 3 0 4. Co d5 -
[ E#E%JO%%%E%Q% nesul fogglotjgt hanesul f onyl ) - 2-

met hyl -indol -1-yl]-acetic acid Lithium hydroxide
monohydrate (132 ng, 3.14 mmpol) was added in one

pér ti 0{15 Fluoxo-3s(2-metdungwilfonybethahesulfonyl)-2-methyl-indol-1-yl]-
gcétl 1 &1? 0 net hanesul f onyl - et hanesul f onyl ) - 2- et hy
(f"T ¢ ;yfs‘écetlc acid ethyl ester (1.06 g, 2.61

mmlohe (833 7TriadI R wad Bdded td 2 stitred ao10tidh6f [%Sfm&@izmaetﬂgl -3-(2-
m xture stirred at roomtenperature for

nmiethywlfgpd-ahylswW fnyRtiedpl-1-vl-pegtigoacid eﬂwé\f:étea (t.42g,d3é3mmol)
Wﬂ‘l 2 ti l\l\@ﬁlo(%gﬁérkﬁéb %E] ?&)ﬂp etrﬁfﬁ?zﬂur%t hfyllter%e%ﬂ}u?e&% CFJEI?I?]OH rruxture

citric’acl gani € lrayer was Ssepara

amae quenched by Itl&ncz&aﬁxt addigch uf $duraet hyﬁluﬁﬁﬁt:a’bsnz(té (30ml; care —
he conbi ned orgam c extracts were dried and

c8 i’:ré(ﬁg"?%‘ieédth% eyl WHh R eMe(Zah 1imbwnihecorganic ovashipgs were .
S @brhBind@and ReBhdd Witk bahE QZ wi fd@nﬁ? ¢ g&/ﬁ&lug r\gegrlfng? Q{éﬁ% glen back-

gi ve the carboxylic acid as an o Ite
mgxtrapedyyvith BIENI4000MHz, Alb- dkgmtlorieyers? B&e- comlfided, 2dtied over

%@eﬁf&%}%ﬁ%&ﬁ%t&@%@o B2 gale aq)f&ém}a%h%%g 1@@3 solid
g%’gs si@pe%m)and 3ol‘ﬂt§:te{dZJ’Lz flﬂ}au%g%@ggfg"%) séerfhl Q)%% 76%). Oy
94400riviHz( EE()]a)(MHiLH d317B9 162 5Gmpoomriu22 BLEAN A9\@en@ Hz, Ar),
PISRCEL 41 BaSh B Al ALOU 86 51, BRREBRE) 56 bRl Y 19 1 hy
( @0zarhony)TEs. bmeﬁwztpﬂylcﬁzdﬂyos @83 MB(QPM I 'cflfi% HA: 2/ b9 (3H,

)-acetic acid Tr = ((:
16 SCHs), 2.71 (3H, s, CH3), 130 (3H tJ7 1Hz COZCHz Hs).

4. Compound 5 - [[5-Fluoro-3-(2-methanesulfonyl-ethanesulfonyl)-2-
methyl-indol-1-yl]-acetic acid

Lithium hydroxide monohydrate (132 mg, 3.14 mmol) was added in one portion to a
stirred solution of [5-fluoro-3-(2-methanesulfonyl-ethanesulfonyl)-2-methyl-indol-1-
yl]-acetic acid ethyl ester (1.06 g, 2.61 mmol) in THF : water (5:1; 15 ml) and the
resulting mixture stirred at room temperature for 2 h. The mixture was concentrated
in vacuo to leave a residue which was partitioned between ethyl acetate and 10 %
citric acid. The organic layer was separated and the aqueous solution extracted with
ethyl acetate (3 x 100 ml). The combined organic extracts were dried and
concentrated in vacuo to leave an off-white solid. The solid was then triturated with
dichloromethane to give the carboxylic acid as an off-white solid, (438 mg, 44 %),
8y (400 MHz, d6-Acetone) 7.58 - 7.63 (2H, m, Ar) 7.09 (1H, td J 9.2, 2.6 Hz, A7),



Compound 4 -
( 3- Car banoyl net hanesul f onyl - 5-f | uor o- 2- et hyl -i ndol - 1-

wQ@bkdososaetic acid Tr = 1.50 min, mz (ESt+) (MHQFGB2004/004336
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329.17. 15 Exanmple 3 - Synthesis of 3-Sul.fonyl indole
Derivatives (Method B2) A simlar nmethod to that set
out in step 2 of Exanple 2 above was used to
synthesise the follow ng int¥Y nedi ates. However,
hydrolysis to the acid took place before oxidation to
give the sul fone or sul foxide derivative. 20
[ 5:2B1 (2B §-CH. e, By 3.60-6 ®6i(PHE] i sézaygcm{{)awb )(2H nﬁ%e;cHZCHz)
IA]r3acet|c aci d SH%4OOI\/HZ Me QD) 958948

Y2 (QH%, $Q:GHA2 35 38, s, CHa)1Er =A:08 min (B % MC@QH (M+H)"
'@8 7.45 (1H, dd J 8.8, 4.2 Hz, Ar), 7.29 (1H t

% Hz Ar), 7.09 (1H, dd J 9.2, 2.6 Hz, Ar), 7.00
(ﬂdmpbdnd}s 9.a2d £ werdiprepAred, b a88milaHrowa® usthglapprdpridte starting
Ar), 25 5.14 (2H, s, CH2CX2H), 2.52 (3H, s, CCH3); Tr
—mates@lsyi n, nf 2 (ES+) (M:H) +  367.39. [5-Fl uoro-2-
net hyl - 3- (qui nolin-2-ylsulfanyl)-indol- 1-yl] -acetic
acid SH (400 MHz, MeOD) 8.01 (1H, d J 8.6 Hz, Ar),
7 (E&l[((ﬂllﬂ,d 3 —13$z&‘bblxyméth)mesillﬁ)ﬂy[-i+ﬂuorB-Q-ndethy&iliddel,-yl)-acetic

b 7.76 (1H, app td J RSN A2 Ar), 7.53 (1H,
apbidtd J 7.0, 1.1 He, )747(1Hde91 4.2
HTr—AFiGmYangFﬂS‘l%)&T 0.2.4 Hz, Ar), 7.03 (1H td
J WD 2005/ 0401 / 2004/004336 26 9.2, 2.6 Hz,

Ar), 6.87 (1H, d J 8.8 Hz, Ar), 5.14 (2H, s, CH2C(2H)
Zégngs 3|_I’d % C&%&rbamoﬂmethanesulponywsZfll.soro-2) m%m;'l indol-1-yl)-

[3¢4tﬁemgd)th| azol - 2-yl sul fanyl ) -5-fl uoro- 2- net hyl -i ndol
lH]z acetic acid 5 SH (400 MHz, MeOD) 7.81 (1H d J
8T3 50 myn, m/g (56)) (M) B29.17.8 Hz, Ar), 7.50-7.43
(2H m Ar), 7.31-7.24 (2H, m Ar) 7.06 (IHtd J 9.0,
2.4 Hz, Ar), 5.15 (2H, s, CH2CO2H), 2.60 (3H, s,
CEXdinipld'8 - Syithésis of 8-Sulfonyl inGele RdvindtiveSMetlbd B2)
(3-Benzyl sul fanyl -5-fl uoro-2-nethyl -indol -1-yl)-acetic
acid 10 SH (250 MHz, d6-DwVsO) 7.46 (1H, dd J 8.8, 4.3

et gty g9 g e B o B
CHRCRIdWwingS imbrnjeliytes. s Hodve@ER ) hydeol@ds (@Hhe sicidOd®k; pldce before

- O%id%gglil o élilff(:) 81% suﬁ%nze &%&?&xi&%@%ﬁ%&o' 16.

[5-Fluoro-2-methyl-3-(quinolin-8-ylsulfanyl)-indol-1-yl]-acetic acid

dn (400 MHz, MeOD) 8.95-8.94 (1H, m, Ar), 8.36 (1H, dd J 8.3, 1.7 Hz, Ar), 7.64-
7.60 (2H, m, Ar), 7.45 (1H, dd J 8.8, 4.2 Hz, Ar), 7.29 (1H, t J 7.8 Hz, Ar), 7.09 (1H,
dd J 9.2, 2.6 Hz, Ar), 7.00 (1H, td J 9.2, 2.6 Hz, Ar), 6.85 (1H, app d J 7.3 Hz, Ar),
5.14 (2H, s, CH,CO,H), 2.52 (3H, s, CCH3); Tr = 1.30 min, m/z (ESY) (M+H)"
367.39.

[5-Fluoro-2-methyl-3-(quinolin-2-ylsulfanyl)-indol-1-yl]-acetic acid

du (400 MHz, MeOD) 8.01 (1H, d J 8.6 Hz, Ar), 7.93 (1H, d J 7.8 Hz, Ar), 7.82 (1H,
d J 8.1 Hz, Ar), 7.76 (1H, app td J 7.1, 1.4 Hz, Ar), 7.53 (1H, app td J 7.0, 1.1 Hz,
Ar), 747 (1H, dd J 9.1, 4.2 Hz, Ar), 7.16 (1H, dd J 9.0, 2.4 Hz, Ar), 7.03 (1H, td J



10

15

20

25

30

These internedi ates can then be oxidised to give
conpounds of general formula (1) 15 where nis 1 or 2

waigiosg4dinge foll owi ng nmethod. 1. Conpound 6 - PCT/GB2004/004336

[ 3- (Benzot hi azol e- 2-sul fonyl ) -5-fl uor o- 2- et hyl -i ndol -
| - yl]-acetic acid and Conpound 7 -

[ 3- (Benzot hi azol e- 2-sul fi nyl)-5-fl uoro-2-

met hyl -i ndol -1 -yl ] -acetic acR@ 20 Potassi um

per oxynonosul fate (131.0 ng, 214 nmol) was added in
one portion to a stirred solution of the

[932 (?G'Hzm/ﬂ? 4.9 (PHY4 94U, éf}[ky |A)r%,55 i4 @HOS ?CHRE‘@;)H) hIY303H, s,

- acetic aC|d 20.
LC ﬁx’ﬁhel37vmmeW2((®S§)@ﬂ+H)43ﬁ72ét room tenperature
The m xture was stirred at roomtenperature for 18 h
and then a 25 saturated solution of sodi um bi carbonate

([3-(BenzotBiazAdH ¢RulfIha)-BMbi612- Methyl-Bxddl d}lf-dcyud&bld
et hé/f%acet ate (3 x 2 mM) and the combi ned organic

MHznMeODWASh dtH i £ B304, de), Telli @HL drfd7. 8 Hz, Ar), 7.50-7.43

SO L o] ek P e At (TG4 Ectaibleod, 515 ens

oo, 960 BH G, 0% 1.39 mid SH
(400 VHz | Ngéo 80%53?2ﬁ@}3bsmédm3@¢swm)i3“%r4)

7.79 30 (1H, de96 2.5 Hz, Ar), .765757(2H m

A5 penty etehohls fdoch EigbFrgfigbpys Lo (11 193
WSO MHz, ds- Y09 5/464 00 1dd PEE/ 482004/00433618 BH, In44y), 7.14
100 % nz (ES+) %223I%+ 405. 21, ‘and the

s(éle /8e; 2@%&%& 071 0. 70 ANEA-99 (%, saf FoE0lN% B (2H,

A7y regopgof {HL G5y T R Sogs hobp RRReS oy, 5'59&.19

747(1Hde91 4.0 Hz, Ar), 723(1Hde9
2.5 Hz, Ar), (1 H tdJ 9.1, 2.0 Hz, Ar
(Pese @tersleémpgthe@bqsmé@w te givecpmpoungs of g:nswl fﬁrﬁlula M

(@%Qe,@slmgaglﬁgmefgwgmgﬁghgg Conpounds 8 to 10

wer e prepare I ng t general method as for
Compounds 6 and 7, but with appropriately chosen

15 o raDinh 6y Hesar hiAep ez sukonsilssflopre-Aomethyl-jpdol-1-
]'EPQ&HCC acl?C 'aﬂ?sﬁoﬁﬁw\]ﬁng'*g iy en&oﬁﬁaidlé(j%-l_'smﬁn )- §-fluor0 2-
methaxb)ndot}lam qaeticagid) 8.1 Hz, Ar), 7.89-7.82 (2H m

Ar), 7.73 (1H, app t J

Potassium peroxymonosulfate (131.0 mg, 214 mmol) was added in one portion to a
stirred solution of the [3-(benzothiazol-2-ylsulfanyl)-5-fluoro-2-methyl-indol-1-yl]-
acetic acid, 20.0 mg, 53.6 mmol) in 1, 4-dioxane : water (0.3 ml; 4:1) at room
temperature. The mixture was stirred at room temperature for 18 h and then a
saturated solution of sodium bicarbonate (5 ml) was added. The product was
extracted with ethyl acetate (3 x 2 ml) and the combined organic extracts were
washed with brine, dried and concentrated in vacuo to leave a solid which was
purified by preparative HPLC to give the sulfone, Compound 6 (10.0 mg, 46 %) as
an off-white solid, 8y (400 MHz, MeOD) 8.11 (2H, obs dd J 7.9, 2.8 Hz, Ar), 7.79
(1H, dd J 9.6, 2.5 Hz, Ar), 7.65-7.57 (2H, m, Ar), 7.43 (1H, dd J 8.8, 4.3 Hz, Ar),

7.06 (1H, td J 9.1, 2.5 Hz, Ar), 4.76 (2H, s, CH,CO,H), 2.85 (3H, s, CCH3); Tr =



8.1 Hz, Ar), 7.42 (1H, dd J 8.8, 4.3 Hz, Ar), 7.05
(1H, td J 9.1, 2.5 Hz, Ar), 5.08 (2H, 15 s, CH2CO2H),

wQ@2@6/04@H s, CCH3); Tr = 1.39 min (92 %, n/zpCEEB004/004336
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(M+H) +399. 26. Compound 9 -

[ 5- Fl uor o- 2- net hyl - 3- (qui nol i n-8-yl sul fonyl)-indol- 1
-yl] -acetic acid 8H (400 MHz, MeOD) 8.89 (1H, app d
J 4.3 Hz, Ar), 8.71 (1H, dd B%7.3 Hz, Ar), 8.34 20
(1H, app d J 8.3 Hz, Ar), 8.20 (1H, app d J 8.3 Hz,
Ar), 7.80 (1H, t J 8.1 Hz, Ar), 7.58 (1H dd J 10.1,

2144 Hg b
41 34Hzm Aog),w ng’g (I(;%H @lﬂl@)J %89 123 HancA&De sﬁlf%ﬂfd%%@iﬂx%%u&i 7 (3.2

(Mg, 15 %M @opfywhike @itid( Bii (469 Mf@cM@ODm 16 (1H7@ppridr/ 9.1 Hz,

(A28 I 4o it AT 2 e dr) FORIRLD 8 kot O, 40,

t d 2 75 61yt 1
)éV)ZfS @se dd:Ja9:5,)2§FHQ ﬁs(l)iH d(ﬁ@ M@l 26 H(z Jaﬂ&rowlol(zﬂ s,

PCBbCOHy 2% H{3Hys, QEH,); Tr £01.34 pyin Cig07on s (B (MzFH) 389.09.
Ar), 7.02 (2H, m Ar), 5.10 (2H, s, CH2CO2H), 4.51
(2H, s, ArCH2), 2.06 (3H, s, CH3); Tr = 1.30min (100%

3CotpdudsSo (0MvéR: Hr %ﬁ?&dlfsmg\/ﬁ& 28RS bEAR Hethod as for Compounds
PCT/ (3B2004/004336 2 l'e 4 - Synthesis of

30 3pdl 7 abis yYith appernsiatsdy FWW slaging eateéals-C) The net hod

descri bed bel ow i s enpl oyed for conpounds of general

formula (1) in which Xis NR9. 5 1.

[ €ompotinkdor8o-pHErBluerd-2-analiyl) 3-bqdiholiie2-2ulfenyly-indodrd of1}-acetic
%/I ]-acetic acid ethyl ester Chlorosulfonic acid

(8%842 m, 0.63 mol) was added dropwise over 1 nin to

a
"B FOB8 SO0 A 05619 40,820 QB 4786142, 00
( dO(B ﬁg—IZ AF)) 8(1)24@1‘17“11’ 3.1i Hiz etﬂ)le‘/r 89( 1.801 (2Hain, O\r§;7 TheH, app t J

dat 0O d t
cBridin e o (b WA ) HEab 205 e Yohi2onoed. 508 CH,
?gz?ﬁéﬁg&\%gs@?gl@%%%up@q}%%l or om%ﬁar@ gjﬁ%(Et hyﬂmH) 399.26.
N, N-di i sopropyl et hyI am ne (0.075 m 0. 43 mml) and

T ER LA N W AR N
acid
O (400 MHz, MeOD) 8.89 (1H, app d J 4.3 Hz, Ar), 8.71 (1H, dd J 7.3 Hz, Ar), 8.34
(1H, app d J 8.3 Hz, Ar), 8.20 (1H, app d J 8.3 Hz, Ar), 7.80 (1H, t J 8.1 Hz, Ar),
7.58 (1H, dd J 10.1, 2.5 Hz, Ar), 7.53 (1H, dd J 8.3, 4.3 Hz, Ar), 7.34 (1H, dd J 8.8,
4.3 Hz, Ar), 6.95 (1H, td J 9.1, 2.5 Hz, Ar), 5.02 (2H, s, CH,CO,H), 2.97 (3H, s,
CCH3); Tr = 1.78 min (100 %), m/z (ES™) (M+H)* 399.29.

Compound 10 - (5-Fluoro-2-methyl-3-phenylmethanesulfonyl-1H-indol-1-yl)-
acetic acid

du (250 MHz, ds-DMSO) 7.61 (1H, dd J 9.0, 4.5 Hz, Ar), 7.35 (1H, dd J 9.8, 2.5 Hz,
Ar), 7.30-7.19 (3H, m, Ar), 7.10 (1H, td J 9.1, 2.6 Hz, Ar), 7.02 (2H, m, Ar), 5.10
(2H, s, CH,COH), 4.51 (2H, s, ArCH;), 2.06 (3H, s, CH3); Tr = 1.30min (100%)
m/z (ES*) (M+H)" 362.13. |
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15 40 mn and then concentrated in vacuo to | eave a
resi due which was partitioned between ethyl acetate

w@ 2005i0)01and water (5 m ). The organic | ayer waBCT/B82004/004336

separated, washed with a saturated solution of sodium
hydroxide (20 ml), dried and concentrated in vacuo to
| eave a residue which was purified by flash col um

chr omat ogr aphy (Fl ashmaster) 28n silica gel eluting
with 15 %ethyl acetate : heptane 20 to give the

sul fonam de (6 ng, 3% as an off-white solid, 8H (400

13 SyitHesis of 3{Sulfdshol1 thdwle Deddvidives thod C
718712(3HmAr)705699(1HmAr
6.96-6.90 (2H m AT), 655 (1H s 4.73 (2H s,

3855 ethéd%ig c?n%:'éh bglojv lf %n@ye%%bundﬁo@&gé@?fmﬂmla @ in

(igeh 3is NR°z  (ES+) (M+H)+ 425. 25 2. Conpound 11 -
[ 3- (4- Chl or o- phenyl sul f anoyl ) - 5-f | uor o- 2- met hyl - i ndol -
1-yl]-acetic acid Lithium hydroxide nonohydrate (7.0

o, O.(3441Mbro-pRenfAuiifanicy 1) }lu\ﬁ'ﬁ? 2af&f1-iddol- Q%-acetlc acid

portion to a stirred sol ution
[eshyl4sten| or o- phenyl sul f anoyl ) - 5 f1 uoro- 2- et hyl -

h t 0.014 |
APrss vy BRIl 6 el Ml adeba ot pge«"AESn?n 0
&hh@ﬁ@@wonraom-ﬂ@dsmez Aethyeiddol-131PaR0E dcheBthiyhesteH (1o mg,
t he WO 2005/ 040114 PCT/ GB2004/ 004336 29 mixtlre was

dmmead) inoethed (1 mb) 2h0 f@1 ﬁ@lursobmloo nyas stioed at TRE for 10 min and

oduct t.racted w.th ethyl.acet 2 x 10 )
R odt atste ity “Bhentor 1eber ActesifiEr bhidhe s, pEpRed with
Cdi’élﬁ@r@hfeﬁ{aﬂé (2 R ADUOThreGidue wiah eakeﬁm?qmdhror@fﬁemaﬁéar?a then
% as an off-white solid H VHz 3)

S
?ggim 1(spp{op§l etipdamine (ORI, 843 Immob), ampl ﬁ-chlproaml)ne (53.4 mg,

%%Snénoq}&%%ﬁ %EgadTlTl?g%lﬂﬁtn?gg 8?@‘?% \ng’s'_gtlrrn? ab ﬁgdrﬁl I;]enc@f:[ature for

‘W) mid 2nd Een) céd‘&h&a'te&% va&ipnRoLeads alsitige 2hioMe@s partitioned
g}ﬁepar ed using the sane general nethod but with

presprata éF%}aterﬁééléharsq WRET ymPatldrioagasic lagerawsyBemepparated,

PSP i, . st S91pion, 5 SRUPR, Bydogieo (30 D ghjed e
Zboyd:€]ntraaadetn am«am tb leave a residue which was purified by flash column
chromatography (Flashmaster) on silica gel eluting with 15 % ethyl acetate : heptane
to give the sulfonamide (6 mg, 3%) as an off-white solid, &y (400 MHz, CDCls) 7.63
(1H, dd J 9.5, 2.4 Hz, Ar), 7.18-7.12 (3H, m, Ar), 7.05-6.99 (1H, m, Ar), 6.96-6.90
(2H, m, Ar), 6.55 (1H, s, NH), 4.73 (2H, s, NCH>), 4.20 (2H, q J 7.3 Hz, OCH,CHa),
2.33 (3H, s, CCH3),1.22 (3H, t J 7.3 Hz, OCH,CH3); Tr = 1.57 min (100 %), m/z
(ES") (M+H)" 425.

2. Compound 11 - [3-(4-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-
1-yl]-acetic acid

Lithium hydroxide monohydrate (7.0 mg, 0.17 mmol) in water (2 ml) was added in
one portion to a stirred solution of [3-(4-chloro-phenylsulfamoyl)-5-fluoro-2-methyl-
indol-1-yl]-acetic acid ethyl ester (6 mg, 0.014 mmol) in tetrahydrofuran (2 ml). The

resulting mixture was stirred at room temperature for 3 h and then the pH of the



6H (400 MHz, CDC13) 7.63 (1H, dd J 9.3, 2.6 Hz, Ar),
7.17-7.14 (1H m Ar), 7.10- 6.98 (5H m Ar, NH),

WG 286080184 (1H, in, Ar), 4.73 (2H, s, NCH2), 2rdBGB3id4/004336
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s, 15 CH3); Tr
397. Conpound 13 -
[ 3-(4- Fl uor o- phenyl sul f anoyl ) - 5- Fuor o- 2- net hyl -i ndol -1
-yl]- acetic acid SH (400 MHz29 CDC13) 8.45 (111, s,

NH), 7.66 (1H, dd J 9.7, 2.3Hz, Ar), 7.11 (1H, dd 20

J 9, 4.2Hz, Ar), 6.97-6.90 (3H, in, Ar), 6.81-6.77

( Aixtupd wa¥ hdjuéte@ﬂ) éﬂ"l' W}‘Eh 1 ochl&icz&ld e p?odlgtﬁf)as extracted

Tr = 1.79 mn . E+ (MtH) + 381. ‘Conpound
1z¢v1th ethyl acetate ( x 10 ml) and the com med organic extracts were then dried and

SR ARSI AT R R T Y A B e
NlSB)hd BHF(&e(YNﬁ@z ((ﬂbth)"fs 74\511,1 s71\2{b’y 7. 7@)311@3&&1 1@5 2P@“Hz Ar) 7.13-
7.03-6.93 (2H, in, 0 (2 NCH2) 4 (3H

37(@-@){ nTArE6 _998’1393(@@Dm%r) %%(%PES;FNC(TM}I—@ 41 (m{? S, CH3) Tr=
emnlzn&ig}%’)f %9:15 )o'a\éﬂél 395 nmet hyl -i ndol - 1-yl ) -acetic

aC|d 308H(400I\/Hz d6-DVBO) 7.99 (1H, t J 6.3 He,

Ar 7.58 n'}ilz ), 7.21 (4H, in, Ar), 7.09 (1H,
ognp\@ug@s wergy prepged 1uS(rg|_|theS sanmg-psenpnd) meshgb but with

40114 PCT/ GB2004/ 004336 30
oﬂa%g%%i%ﬂ%%%?@%% 21 3T n (100%, i 7
( ESH) (MH—I)+ 377 25. Conpound 16 -

[ %«{?n'réjo%% J2te; B hosprsbywipmotibstisap bmethyldngol- Lyl

SN, 752 (1H, degoo 4.4 Hz, Ar), 7.47
(1H dd J 10.2, 2.6 Hz, Ar), 7.23 (1H, dd J 7.9, 1.6
Hdu (400 Mz, ©BCL;P1. 6(32(|l‘H da J 99,)2.6 HzBAr)( TH7-114 (/LH d'rlZAr) 7.10-

%?Z*? %EB&’%% ?H%(Ar)’ i) ﬂ QHL Sst%'ﬁ s aH, s,

Eéﬁ% Tr-”i%4(;15?(10(1%%(ﬁ@*)?(ﬁ/ﬁ}f)%gﬁonpound 17 -

uor o- 3- (4- met hoxy- phenyl sul fanoyl ) - 2- net hyl - i ndol
-1-yl]- acetic acid SH (400 MHz, d6-DVMBO) 9.62 (1H, s,

S Ojn}_a‘plﬁld il% (-%&H." (ég?‘ li]oré%gén(lgﬂ?alggyl}%@@nl)gz éeaﬂl&%yél-l-yl]-
Aral‘.etn@a&@ (2H, d J 9.1 Hz,
du (400 MHz, CDCl;) 8.45 (1H, s, NH), 7.66 (1H, dd J 9.7, 2.3Hz, Ar), 7.11 (1H, dd
J 9, 42Hz, Ar), 6.97-6.90 (3H, m, Ar), 6.81-6.77 (2H, m, Ar), 4.64 (2H, s, NCH,),
2.29 (3H, s, CH3); Tr = 1.79 min (99 %), m/z (ES") (M+H)" 381.

1.84 mn (100 %9, mz (ES+) (MH)+

Compound 14 - [3-(2-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-
acetic acid

8u (400 MHz, CDCl3) 7.69 (1H, s, NH), 7.58-7.49 (2H, m, Ar), 7.23-7.13 (3H, m,
Ar), 7.03-6.93 (ZH, m, Ar), 4.70 (2H, s, NCH,), 2.44 (3H, s, CHs); Tr = 1.83 (100
%), m/z (ES") (M+H)" 397.

Compound 15 - (3-Benzylsulfamoyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
Sy (400 MHz, ds-DMSO) 7.99 (1H, tJ 6.3 Hz, Ar), 7.58 (2H, m, Ar), 7.21 (4H, m,
Ar),7.09 (1H, td J 9.23, 2.65 Hz, Ar), 5.11 (2H, s, CH,CO,H), 3.92 (2H, d J 6.31 Hz,



Ar), 6.74 (2H, d J 9.1 Hz, Ar), 4.45 (2H, s, CH2CRH),
3.64 (3H, s, OCH3), 2.36 (3H s, CH3); Tr = 1.27 min

w@ 1889011471 z (ES+) (MrH) + 393. 26. Conpound 18 PCT/GB2004/004336
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(5- Fl uor o- 2- net hyl - 3- phenyl sul f anoyl -i ndol - 1-yl ) - aceti
c acid 20 SH (400 MHz, d6-DVMSO 10.15 (1H, s, SO2NH),
7.60 (1H, dd J 10.1, 26Hz Ar), 753(1Hde91
4.5 Hz, Ar), 7.17 (2H, m Ar)30707(1H dd J 9.1, 2.6
Hz, Ar), 7.03 (2H, m Ar), 6.96 (1H t J 7.3 Hz, Ar),
5.03 (2H, s, CH2CX2H), 2.48 (3H, s, CH3); Tr = 1.28
MNCH;9 8%, (3HI g, CHEFH 't EN3Dntin 360925 m/28ESCp (S HN B 775

[ 3-(3,4-Dichloro-benzyl sul fanmoyl )-5-fl uoro-2-nethyl-in
dol -1- yl]-acetic acid SH (400 MHz, d6-DVMsO 7.92 (1H,
bs, S2NH), 7.47 (1H, dd J 10.3, 2.6 Hz, Ar), 7.40
(1H, d J 8.3 Hz, Ar), 7.37 (1H, d J 1.7 Hz, Ar), 7.31
( !Jdmpinind 1%. -0[5-EluﬁrcHz,-(2An¢t,hox;7-ph&jlélﬂfarﬂ@l)lzanahyﬂirﬂol-l-yl]-
Hz, Ar 696(1thJ93 27Hz Ar), 4.32 (2H, s,
38¢ 3.93 (2H, s, 2.49 (3H, s, CH3): Tr

2SRRI, 42 %%Sednggﬁf(g&%ggzw Tﬁrlrgﬁﬁr]@ 1480, 4.4 Hz, An),

[ 54ﬁl(iuHrdd 2103; ﬁétleQ)éXyg ﬁmSAr%IaIsddi 7 arspyloH2, Amtlwangsrz omamli m,
A e, 8T S g OB TE e AP ot s, R RuED
dQ 2«1 (9H cﬁf?}' 2 (gﬁf %, Cﬁ3)05fr(-’2ﬁ31 Rin {xfob%)ﬁr’m@éﬁ C&%ﬁ)

3383)253H S, OCH3) 2.54 (3H, s, Tr = 1.28 mn
(100%, mz (ES+) (MtH) + 393. 28. 10 Corrpound 21 -
(5- Fl uoro-2-net hyl -3-mtol yl sul fanoyl -i ndol - 1- yI) acet

| Coafpodtinddild £ 1%8-3@1611 i;@n dulf: -yl]-
4aget4qzac"i\r) 7.08 (1H, dd J Q. 2 2.6 HZ, Ar), 7. 03

§ gl s oaSy oG %ézé%@m@wwwﬁg xr)

23173)6 (1(HN%@J©$H471 ﬁiﬁéﬁﬂéﬁ% (17, dg JD. B3 9HY, AAM098 2HIEZ/ 9.1 Hz,

(51;;-@]&(3 2d i hiie. &), 4.45 (2H st%IZCOzH) 3.64 (3H, s, OCH3), 2.36
G B h TGP A Aokt BES) kit e S0 2T

2.6 Hz, Ar),

Compound 18 - (5-Fluoro-2-methyl-3-phenylsulfamoyl-indol-1-yl)-acetic acid
du (400 MHz, ds-DMSO) 10.15 (1H, s, SO,NH), 7.60 (1H, dd J 10.1, 2.6 Hz, Ar),
7.53 (1H,dd J9.1, 4.5 Hz, Ar), 7.17 (2H, m, Ar), 7.07 (1H,dd J 9.1, 2.6 Hz, Ar),
7.03 (2H, m, Ar), 6.96 (1H, t J 7.3 Hz, Ar), 5.03 (2H, s, CH,CO,H), 2.48 (3H, s,
CHs); Tr=1.28 min (96%), m/z (ES") (M+H)* 363.25.

Compound 19 - [3-(3,4-Dichloro-benzylsulfamoyl)-5-fluoro-2-methyl-indol-1-
yl]-acetic acid

Sn (400 MHz, d¢-DMSO) 7.92 (1H, bs, SO,NH), 7.47 (1H, dd J 10.3, 2.6 Hz, Ar),
7.40 (1H,d J 8.3 Hz, Ar), 7.37 (1H,d J 1.7 Hz, Ar), 7.31 (1H, dd J 9.0, 4.6 Hz, Ar),
7.13 (1H,dd J 8.2, 2.0 Hz, Ar), 6.96 (1H, td 7 9.3, 2.7 Hz, Ar), 4.32 (2H, s,
CH,COzH), 3.93 (2H, s, NCH,), 2.49 (3H, s, CH3); Tf = 1.43 min (97%), m/z (ES™)
(M+H)" 445.15.



7.32 (1H, dd J 9.1, 4.6, Ar), 6.94 (5H m Ar), 4.31
(2H, s, CH2CORH), 2.45 (3H, s, 20 CH3), 2.15 (3H, s,

WERBF/040014 = 1. 33 min (100%, nlz (ES+) (M-H) + BFTGB3004/004336
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Compound 23 -

[ 3- (4- Chl or o- benzyl sul f anoyl ) - 5-f | uor o- 2- met hyl - i ndol -
1-yl]- acetic acid 8H (400 MHz, d6-DVMSO) 8.04 (1H, t J
.9 Hz, NH), 7.58-7.51 (2H, mlAr), 7.25 25 (2H, d J
Hz, Ar), 7.18 (2H, d J 8.6 Hz, Ar), 7.07 (1H, td J
2.7 Hz, Ar), 5.07 (2H, s, CH2CO2H), 3.93 (2H, d
3 Hz, NCH2) 2.56 (3H, s, CH3); Tr = 1.38 mn

% , m z (ES+) (M+H)+ 411.07. Conpound 24 -

- (Benzyl - net hyl - sul fanoyl ) - 5-f | uor o- 2- et hyl -i ndol -
-yl]- 30 acetic acid 8H (400 WMHz, d6-DVSO) 7.52 (1H,
dd J 10.0, 2.6 Hz, Ar), 7.46 (1H, dd J 8.9, 4.4 WO
209Mpohad 2 WF]GB&QQ%QMB&@ pﬁ&l)ﬂﬁllfa‘l‘ﬁdyl) i-na%&hil ifdol-1-yl}-
(5H,. m Ar) 7.03 (1H, td J 9.4, 2.8 Hz, Ar), 4.46
(aegticqcid crpcopH), 4. 10 (2H s, NCH2) 2.60 (3H, s,

o0 i 8o B 1 CB LT SOk 60 GhA, 51, ar),

[ 3581(uar ¢t 29man mHz ari m(rs (anﬁﬂy) 6L61f(§H019H Ar), eqkol(iﬂi ¥8.7
Shzacetl c acid % d6- DMSO) 10.42 (1H,
488 ﬁ%HmﬂHz@ 2, 366Q-fz3H ArQCHg), 254 (BHlys, czﬂgsTs 1.28

7 Ar), 7.40 (1H, d J 8. 3Hz,
nfin &m f#%@( @rh‘ﬁ#:’é%s 10 (21 s GrcRh)
2.49 (3H, s, Tr —0 96 mn(lOO% n12(E8+) 10
AFM;’ SAZ Eﬁl' % - Measurenent of
Eéw L Sritupgo-Zymethyl-3yme t%lmuwﬁmms'd@dfbl yD-acetic acid
oh FIO0Rte, JRDEISOT fojb RN SOHRED RO AT E20 B, an,
WaSS5@bHadd&8. 1f 46rHDa1|rnl7m&J(rlHPbarmaz;elﬁHza4r3 1xakh.dJ 7.8,

o Bs Bl R LRl . yrgs (T 6 Rh 8 Brrp QB C O, 2.50
Puehased), sy r AR mbeTt Gl 13NasRuo6%) M2k 59 vrden* 377.24.

.6
.9,
6.
1

00@

Compound 22 - (5-Fluoro-2-methyl-3-p-tolylsulfamoyl-indol-1-yl)-acetic acid

du (400 MHz, de-DMSO) 9.90 (1H, bs, SO;NH), 7.55 (1H, dd J 10.2, 2.6 Hz, Ar),
7.32 (1H,dd J 9.1, 4.6, Ar), 6.94 (5H, m, Ar), 4.31 (2H, s, CH,CO,H), 2.45 (3H, s,
CHs3), 2.15 (3H, s, CH3), Tr = 1.33 min (100%), m/z (ES") M+H)* 377.25.

Compound 23 - [3-(4-Chloro-benzylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-
acetic acid

Ou (400 MHz, dg-DMSO) 8.04 (1H, t J 5.9 Hz, NH), 7.58-7.51 (2H, m, Ar), 7.25
(2H, d J 8.6 Hz, Ar), 7.18 (2H, d J 8.6 Hz, Ar), 7.07 (1H, td J 9.5, 2.7 Hz, Ar), 5.07
(2H, s, CH,CO,;H), 3.93 (2H, d J 6.3 Hz, NCH,;) 2.56 (3H, s, CHs); Tr =1.38 min
(91%), m/z (ES") (M+H)* 411.07.

Compound 24 - [3-(Benzyl-methyl-sulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-
acetic acid

dn (400 MHz, ds-DMSO) 7.52 (1H, dd J 10.0, 2.6 Hz, Ar), 7.46 (1H, dd J 8.9, 4.4
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| ysine coated 96-wel| plates were obtained from
Greiner (doucestershire, UK). [3H PG2 was from

waems®skam Bi osci ences (Bucki nghanshire, UK). PCT/GB2004/004336

[ 3H] SQ29548 was purchased from Perkin El nmer Life

Sci ences (Bucki nghanshire, UK). Al other reagents
were obtained from Sigma-Aldrich (Dorset, UK), unless
otherwi se stated. 25 Method$? Cell culture Chinese
Hanster Ovary cells were transfected with CRTH2 or DP
receptors 30 (CHO CRTH2 and CHO DP) and were

i At)ai 38d .28 (58, Int, wir 7.08 @ Hyodd 8i4f 2.8z, ar)ydsish@Hes,at

CHPar A Chbs 2305 o0 AR Do gt HaTyr 43

1;98{(({ ﬁwmsr*ﬁm.ﬁﬁ?ﬂggl_l%_ nmM glutamine, and 1 ng m -1

active cells were passaged every 2-3 days.
For radioligand binding assay, cells were prepared in

M AR b G S Bt 5 s

aeiday, ceIIs were grown in a 96 well plate 5 24h

%ﬂl or to the assay at a density of 80,000 cells per
(400 Mtzpde BMISN ¢0.428 €1H, &@%Nélh,e&%/ﬂﬂ‘brdahké HmAe), 8.19

IR o e kot o b GO PB e 8 iy &) aad) 21 @n,

&g ldrs S0, §,CROGIHIEDaY (BT € OB ed=0.06 mih HDO%SII?J’@ES*

det ached using a Versene sol ution (15 ml per flask
Wt #ed-bel |s were grown in 175 cnR square fl ask,
they were collected by scrapping in PBS. The ceII
suspensi ons were centrifuged (1,700 rpm 10 mn, 4C

Hxd §1s pdewtadernentldf CRTHQIA itafbifist A dis ,
suppl enented with 10 nM HEPES, pH 7.3). [
suspensi ons were then honogeni sed using an Utra

MteAN1sahdNbinode 4-6 for 20 s. 15 The honogenate was
centrléfsugej‘?I o 9700 rpmfor 10 mn and the

supernatant was collected and centrifuged at 20, 000
mfor h at 4C. The resulting pellet was

&g@%@gﬁsnded in buffer and stored at -80C in aliquots

ChlcAR-358R Was JltehREQ RN MAQER THdvidel Qdeﬂ?gham UK) Mono-

determ ned by the nethod of Bradford (1976), usin
Belyi FRsolétey medainp Ui ohtrinedafrder Mainipgonp IPham’laeelmoaksr €Osaka,

‘fﬁ)sén?d l\/?e}/cs nﬂté]big thc}o%eac?s wereof( gmfﬁrltenyl biotec (Bisley, Surrey).

ChemoTx plates were purchased from Neuroprobe (Gaithesburg, MD). Poly-D-
lysine coated 96-well plates were obtained from Greiner (Gloucestershire, UK).
[’H]PGD, was from Amersham Biosciences (Buckinghamshire, UK). [3H]SQ29548
was purchased from Perkin Elmer Life Sciences (Buckinghamshire, UK). All other

reagents were obtained from Sigma-Aldrich (Dorset, UK), unless otherwise stated.

Methods

Cell culture

Chinese Hamster Ovary cells were transfected with CRTH2 or DP receptors
(CHO/CRTH2 and CHO/DP) and were maintained in culture in a humidified
atmosphere at 37°C (5% CO») in Minimum Essential Medium (MEM) supplemented



20 mn and resuspended in ice-cold assay buffer (10 mM
Tris-HC, pH 7.4, 5 M ducose, 120 MM NaCl, 10 M

wo pasomtinaci n) and directly centrifuged at 20, PODGBR@AN04336
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for 30 mn at 4C. The resulting pellet was treated as
descri bed above. Radioligand binding assays 25

[3H PGD2 (160 G /ol ) binding experinents were

performed on nmenbranes prepared as descri bed above.
Assays were perfornmed in a final volune of 100 | of

buffer (1XHBSS/ HEPES 10 mM pH 7.3). Cell nenbranes
(WBly)10%Ckdetal hoeinbrsanes, 2LhiNg gheaminey aﬁmctuﬁ%ghﬁd aativé Gadn8. The
tenperature with varying concentration of conpeting

| §eHanHee opasgaged; fwers[% %@ﬁz (o1 radipfigand Ewﬁwnﬁsfsaxleﬁuf were

¥‘€1€ 408 nmaqgﬁg lg’}Q:r anek Ng; lipcypatign sﬁ%ﬁ& PYQL {RF Membrane

ther one hour roomt enperature. reaction
V\msparemcm)n aEceobabyum heotatishtion aesayf c@dB0wbrel growadhch 96 s&ll plate

fer to each 40114 P GBZOO4/OO4336
Sy Gharefats aawvfaa Ay i 4 AR TR PRSI inat o CRB
glassflbrefllters using a Unifilter Cell harvester

(PerkinEl mer Life Sciences) and six washes of 300 Al
oPNWGeﬂkwwfddbmmméWHWIhe Unifilter plates were dried

gl S0 Pt s o S701QLr 2 g omBcsly or from

Oplaﬁlel?ﬁ@aa a Kblulctof TPUBEPEOrS). (Cﬁ@@'@bﬂﬁgﬂm\fn tb'cf)ﬁﬂuency were washed
Sci ences), follow ng addition of 40 Egase

HVItSDBS #d dergahed apingiaqViergenscsohetian abirghpertisg oWthien iths cells
P R &?%EWEQ%%*’QQ‘“‘% e B11eed By aManm%gn PBS. The

Tdedl suepetisichs oferé kentriiied! (il Jaddpiai mdlmliqlg, ¢‘5(D&fnldrfglms§ertcﬁd in 15
eceptors 10 are shown in Ta

THY Hobues LIRSS RompiTenad qulorkt matle HEPRS. (B 73).  Cel

PR vdre gﬁéheﬁ@hoéeﬂfs%llﬁwglgn Un?av?u%)g Bt Qét{nllé] lleY for 20 s.

forithe CRTH2 recepto se cases
cmah@memaWawas oantiefugedet Hi700 mpmyfooﬂo tnie andrrb@smpmnanént was

g%o@%é&%hr e gbecel PfE o, 0dh ko dbg desulting pelie was

ACTGBRRA%H N4 RS Gnd ordll &30t Ram bisasFNEhoosGAnO T
data (Ki on CRTH2 Receptor and DP ﬂgc; t2§Xb5 C%npou%pnnmn

CRTFEeNtEIten iy derermmingd ibyghe method of Bradford (1976), using bovine serum

albumin as standard. The platelets were washed by centrifugation at 600xg for 10
min and resuspended in ice-cold assay buffer (10 mM Tris-HCI, pH 7.4, 5 mM
Glucose, 120 mM NaCl, 10 uM indomethacin) and directly centrifuged at 20,000

rpm for 30 min at 4°C. The resulting pellet was treated as described above.

Radioligand binding assays

PHJPGD, (160 Ci/mmol) binding experiments were performed on membranes
prepared as described above. Assays were performed in a final volume of 100 pl of
buffer (1IXHBSS/HEPES 10 mM, pH 7.3). Cell membranes (15ug). Cell
membranes 15mg were preincubated at room temperature with varying concentration
of competing ligand for 15 min. [3H]PGD2 (mol, final concentration) was then added
and the incubation continued for a further one hour at room temperature. The

reaction was terminated by the addition of 200 ul ice-cold assay buffer to each well,



Ki nMKi M 1 192 >10 2 75 >10 3 2000 ND 4 2300 ND

589 >10 6 209 ND 7 54 ND 8 249 ND 9 254 >10 10 6
wWOR05240154 >10 12 45 >10 13 182 ND 14 225 NeLT/GB204804336

>10 16 771 >10 17 1450 >10 18 236 >10 19 181 >10

20 531 >10 21 176 >10 22 1240 >10 23 164 >10 24

119 >10 25 4250 >10 5 The TP receptor radioligand

bi ndi ng was done on menbranes3$repared from

platel ets. 15-40 g of protein were pre-incubated with

varying concentrations of conpeting ligand for 15 mn

affoltoya@ benaapidatilifaioh thasighy Whiafrha! GHB sTfibfe Ififfers using a
pH 7.4, 5 nM gl ucose, 120 "M NaCl, 10 IM )
i hbnafkar el hray vesfes Qg@lj!mg JiiggSciences) and six washes of 300 ul of ice-

cold buffer. The Unifilter plates were dried at room temperature for at least 1h and
the radioactivity retained on the filters was determined on a Beta Trilux counter
(PerkinElmer Life Sciences), following addition of 40 ul of Optiphase Hi-Safe 3
(Wallac) liquid scintillation. Non specific binding was defined in the presence of 10

pM unlabelled PGD,. Assays were performed in duplicate.

The results of the radioligand binding experiments to the CRTH2 and DP receptors

10  are shown in Table 1.

The results shown in Table 1 demonstrate that for compounds of general formula (I)
have high affinity for the CRTH2 receptor. In those cases where a comparison was
made, the affinity of the compounds of general formula (T) is much higher for the

15  CRTH?2 receptor than for DP receptor.



C /mmol, 10 nMfinal concentration) was then added and
the i ncubation continued 10 for a further 30 m n at

WO omssEmper at ure. The reacti on was term nat edP@yGBR®4/004336

10

addition of 200 | ice-cold assay buffer to each well,
followed by rapid filtration through Watman G-/ C
glass fibre filters using a Unifilter Cell harvester
(Perki nEl mer Life Sciences) f3 1 owed with six washes
of 300 I of ice-cold buffer. W 2005/ 040114
PCT/ GB2004/ 004336 36 The radi oactivity was determ ned
aTablst+ Radibligand dindihg dafa (IIﬁQmO(ORTFMHécePtdKBrﬁﬂDP Receptor).
this assay bound to the TP receptor with [ow affinity
(Ki> 10M. 5 Compounds of general formula (1) bound to
ettty wth a range of
z;%gl&g@pzﬁﬁ‘ﬂﬁn??ﬁ? ﬁpﬁ/ﬁ; o nmpderate. In fact
!u'” Hofmmm conpetitli on versus
13 eco2 viab9%d froms50d i ta 1 M |Conpounds of
Tla (1) had [®d0activity (or very weak
adtivity) [a2000he DP 10 g¥IDTP receptars. The binding
$dl ectivity2300 the conpduads of genenal fornula (1)
gr CRTHZ [rgreptor was drgater than 200 fold for CRTH2
Tgceptor, cgjgoared 1o DR yghd TP recgptors. Cal ci um

) led onto
|)§Iy B-ys i"‘.:9 eoated—96-wet+—plates—at a density of
85-0060——¢ ;—per—\Ael—l—aLgQi_ngubai_ed_at 37C over ni ght

14 allow t|®4ells to adidle. Cells {were washed twi ce
nil®h HESS |od i ncubat ed [P | h at 37C in 1001t1 HBSS
ahnd 10011 &l ci um 3- dyq XI0bl ecul ar Devi ces) sol ution,
suppl enentieds wi th 4mM  dralpeneci d. Changes in

[jgor escencgMEr € noni t gy Oover a bys time course

St addit t—17s using a Flexstation
|1H ecutat 2‘78"i ces)—Effre of —CRTH2{agoni sts on
tal et +sat+en—+nr1CHO-CRFH2—~cell s PGD2 caused a
jg_,e dep i nYintracel Lyl ar Ca2+

mbhi Lisatiloft0n  cHO cRTMAOcel | s, witlh an EC50 = 2.4
18nM (n=3)23¢6Fi gure 1). |290Effect of |conpounds of

géPeral forMil a (1) on tlhdOcal ci um ngbilisation

| aduced by| 531 >10
21 176 >10
22 1240 >10
23 164 >10
24 119 >10
25 4250 >10

The TP receptor radioligand binding was done on membranes prepared from
platelets. 15-40 pg of protein were pre-incubated with varying concentrations of
competing ligand for 15 min at room temperature in assay buffer (10 mM Tris-HCI,
pH 7.4, 5 mM glucose, 120 mM NaCl, 10 uM indomethacin). [3H]SQ29548 (38
Ci/mmol, 10 nM final concentration) was then added and the incubation continued
for a further 30 min at room temperature. The reaction was terminated by the
addition of 200 ul ice-cold assay buffer to each well, followed by rapid filtration
through Whatman GF/C glass fibre filters using a Unifilter Cell harvester
(PerkinElmer Life Sciences) followed with six washes of 300 ul of ice-cold buffer.



PGD2 PGD2-stinulated Ca2+ flux was fully inhibited by
t he conpounds of general forrmula (1) and the |IC50

wo ad0sm4fies each conpound in the cal ci um assay REBEGB2004/004336
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conparable to its 30 Ki value in Radioligand binding.

| C50 val ues of conpounds of general fornmula (1) varied
from5 nMto 1 M The results for several conpounds of
general formula (1) are showfin Table 2. Increasing
doses of the conmpounds of general forrmula (I) caused

a dose-dependent and parallel shift of the PGD2 dose

r Thp enli@ctvity &aé det¥hid€D5 4604 aBoV¢.GB2004/ 004336 37
CHO CRTH2 cells, thereby indicating that the conpounds
are conpetitive CRTH2 antagonists. The antagonistic
eflefttheeomprundy pipdigd i thit asgenkouad to SerdR seceptpr wishdew sffinity
t KipdOuBI)CRTH2 sel ective, since no inhibitory effect

was seen with ATP-stinmulated Ca 2+ flux in CHO CRTH2

C €lolpoud @dferereral forifai (1) kdan@to ERPEL r@é’dltﬁ&dax@ﬂals%dtimCHO cells
flux Conpound CRTH2 Ca flux 1C50 (nM 280 2 163 5
288th srapgs of affigly vagyiggdrom yerpohigh 1o nyoderaie Bpfacy ghe Ki values

1 14.390 21 1060 10 /040114

Pg%%@lfs% i Bgrnggegl]hon versus Vﬁ{ﬁgﬁi varied from 500 pM to 1 puM.
Compounds of general formula (I) had no activity (or very weak activity) at the DP
and TP receptors. The binding selectivity of the compounds of general formula (I)
for CRTH2 receptor was greater than 200 fold for CRTH2 receptor, compared to DP

and TP receptors.

Calcium mobilisation Assay

Cells were seeded onto poly-D-lysine coated 96-well plates at a density of 80,000
cells per well and incubated at 37°C overnight to allow the cells to adhere. Cells
were washed twice with HBSS and incubated for 1h at 37°C in 100ul HBSS and
100ul calcium-3-dye (Molecular Devices) solution, supplemented with 4mM
probenecid. Changes in fluorescence were monitored over a 50s time course with

agonist addition at 17s using a Flexstation (Molecular Devices).

Effect of CRTH2 agonists on calcium mobilisation in CHO-CRTH?2 cells
PGD, caused a dose-dependent increase in intracellular Ca®* mobilisation in

CHO/CRTH2 cells, with an ECsp = 2.4 + 0.5nM (n=3) (Figure 1).

Effect of compounds of general formula (I) on the calcium mobilisation induced by
PGD,

PGD,-stimulated Ca®* flux was fully inhibited by the compounds of general formula
(I) and the ICsg value for each compound in the calcium assay was comparable to its
Ki value in Radioligand binding. ICsy values of compounds of general formula (I)
varied from 5 nM to 1 uM. The results for several compounds of general formula (I)
are shown in Table 2. Increasing doses of the compounds of general formula (I)

caused a dose-dependent and parallel shift of the PGD, dose response curve in
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38 CLAIMS 1. A conpound of general fornmula (1) R8 |
X RL S(On R RT RBNRARSOH 5R6 01 wherein

woR20058H11R3 and R4 are i ndependent|y hydrogen, PCEIGB2004/004336

Cl-C6 alkyl, -Q(Cl1-C6 alkyl), -CON(R9)2 , -SOR9,

- S02R9, -S02N(R9) 2, -N(R9)2, -NROCOR9, -CO2R9, - COR9,

10 -SR9, -OH, -NO2 or -CN, each RO is independently

hydrogen or Cl-C6 al kyl; R5 aid R6 are each

i ndependent|y hydrogen, or Cl-C6 al kyl or together

with the carbon atomto which they are attached form

aCH@/(CRTH;Zodehalthqﬂebg iraligatinRhdt shdyompoanls ke CdmpAitive CRTH2

al k 15n|slor2 X'is a bond or, when nis 2, X
%9!‘“5? be a NRO group; wherein R9 is as defined

above; when X is a bond R8 is Cl-C6 al kyl, C2-C6

al kenyl, C2-C6 al kynyl, bi phenyl or a 9-14 nenbered

bTley ehtagorostict effeo cdfi thehenmvcmadgllof cgeneip] f@nulheld) Xppearsato be

R RRRR Ttk B0 A el e Rt 02"

ORtCIOATR YHSUEIRt i tuted with one or rmre substituents
selected from halo, Cl1-C6 al kyl, -Q(Cl-C6)al kyl,
aryl, -0-aryl, heteroaryl, -0-heteroaryl,

Table 2 - Inhibition of PGD,-induced calcium flux

Compound | CRTH2 Ca flux ICsy (nM)
1 280
2 163
5 268
6 345
7 163
8 330
10 79
11 197
12 82
13 1650
14 390
21 1060




25 - CON(R9) 2, -SOR9, -SCRR9, SC2N(R9)2, -N(R9)2,
-NROCOR9, - C02R9, - COR9, -SR9, WO 2005/ 040114

weosEBADO4/ 004336 39 -OH, -NO2 or -CN, wherBCTIGB2004504336
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as defined above; or a pharmaceutically acceptable
salt, hydrate, solvate, conplex or prodrug thereof. 5
2. A conpound of general fornula (Il): R8 X Rl I
S(On R21 R7T REINR4I R 03810 R6 0 Il 10 wherein
Rl, R2, R3, R4, RS, R6, n, X, R7 and R8 are as
defined for general formula (I); R1O is C-C6 alkyl,
aryl, (CH2) nOC(=0) Cl - Coal kgLAIM3H2) nN\( R11) 2,
CH(CH2)mMO(C=O R 12)2; ms 1 or 2; R11 is hydrogen or
met hyl ; 15 R12i sCl-Ci 8al kyl. 3. A compound as cl ai ned
i claj | [ i ndependently or in

ag'y co%b%#gg?%ﬁbpﬁkﬁé%hg(@r hydrogen; 20 R2 is

hal o or hydrogen; R3 is halo or hydrogen; R4 is halo
or hydrogen. ﬁ28

X
R1 So)n

N g7
R3 N

OH
R4 RSM

R6 o

R2

wherein
Rl, Rz, R? and R* are independently hydrogen, halo, C;-Cs alkyl, -O(C;-Cy alkyl),
-CON(R’), , -SOR’, -SOR’, -SO;N(R®);, -N(R®);, -NR’COR’, -CO,R’, -COR’,
-SR’, -OH, -NO; or -CN;

each R” is independently hydrogen or C,-C; alkyl,
R’ and R® are each independently hydrogen, or C;-C¢ alky! or together with the
carbon atom to which they are attached form a C3-C; cycloalkyl group;
R’ is hydrogen or C;-Cg alkyl
nis1or?2;
X is a bond or, when n is 2, X may also be a NR’ group;

wherein R’ is as defined above;

when X is a bond R® is C1-Cs alkyl, C,-Cs alkenyl, C,-Cq alkynyl, biphenyl or a 9-14
membered bicyclic or tricyclic heteroaryl group;
when X is a NR® group R® may additionally be phenyl, naphthyl or a 5-7 membered

heteroaromatic ring; and

the R® group is optionally substituted with one or more substituents selected from
halo, C;-C¢ alkyl, -O(C;-C¢)alkyl, aryl, -O-aryl, heteroaryl, -O-heteroaryl,
-CON(R”), -SOR’, -SO,R’, SO,N(R®),, -N(R®),, -NR’COR’, -CO,R’, -COR?, -SR’,



4. A compound as clained in any one of clains 1 to 3
wherein R, R3 and R4 are 25 hydrogen and R2 is halo.

wOEDR0OEI1040114 PCT/ GB2004/ 004336 40 5. A conpoL/c#2@3/004336
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claimed in claim4 wherein R2 is fluoro. 6. A conpound
as clainmed in any one of clains 1 to 5 wherein R5 and
R6 are 5 each independently hydrogen or Cl-C4 al kyl .
7. A conmpound as clainmed in 8Paim6 wherein at |east
one of R5 and R6 are hydrogen. 10 8. A conpound as
claimed in claim7 wherein both R5 and R6 are

hyyH aney).or cNA conpound as clainmed in any one of
claims 1 to 8 V\,hergein R7 is Hor C1-C6 alkyl. 15 10.
A conpound wkereind} rieds dafinetl abone® wherein R7 is nethyl .
11. A conmpound as clainmed in any one of clains 1 to 10
wherein nis 2. 12. A conpound as clained in any one
odr a&lﬁtrﬁﬁceihtiédl’l_yjal;cé/ﬂ%l@sdl\t, K%d_lrﬁteascfmﬂél cdftfplexZf pPrédrug thereof.
Cl- al kyl, biphenyl or a bicyclic heteroaryl group,
any of which may be substituted with hal ogen, phenyl,
-4£02R9 = re RO is as defined
a'ove.A(f\%li)ﬁ?%dzoo eaﬁrgplg)g%gﬁaal ed in claim12 wherein
R8 is C1-C4 al kyl, biphenyl, aR825 bicyclic heteroaryl
group or a 5-7 nmenbered heterogyclic ring, any of
which may be substituted w thjphenyl, -CO02R9 CON(R9) 2
or -SO02R9, where RO is Hidr Cis@)nal kyl. 14. A
conpound as cl ai negid n apy ong of clainms 1 to 11
wherein X is NR9, RO g ' et hyl and R8 is: 30
phenyl optionally subs t#7%ne or nore hal o,
Cl-C6 al kyl or -Q KyN) groups; WO 2005/040114

PCT/ GB2004/ 004336 1 C11C6 alkyl, @ptionally
substituted with aryl; oR4 rogryl R105. A conpound
as clainmed in claim14, whereipg i s phenyl, benzyl

or pyridyl,

I

wherein Rl, RZ, R3, R4, R’ s R6, n, X, R7 and R® are as defined for general formula (I);
R is C;-Cs alkyl, aryl, (CHp)nOC(=0)Ci-Cealkyl, (CHp)uNR'"),,
CH((CH2)nO(C=O)R *);;

mis 1 or2;

R'"is hydrogen or methyl,;

R'%is C,-Cyg alkyl.

3. A compound as claimed in claim 1 or claim 2 wherein, independently or in
any combination:

R! is halo or hydrogen;

R? is halo or hydrogen;

R? is halo or hydrogen;

R* is halo or hydrogen.

4. A compound as claimed in any one of claims 1 to 3 wherein R', R* and R* are

hydrogen and R? is halo.



5 any of which may optionally be substituted with one
or nore halo, nethyl or nethoxy groups. 16.

wo ZpofButiane- | - sul fonyl ) -5-fl uoro- 2- met hyl - i ndoPeT/6Bk{o4/a04336
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cetic acid

3- (Bi phenyl -4-sul fonyl)-5-fluoro-2-nethyl-indol-1-yl]-
acetic acid 10
(3-Carboxynethanesulfonyl-Sfﬁpuoro-z-nethyl-indoI-l-yI
)-acetic acid

( 3- Car banoyl net hanesul f onyl - 5-f | uor o- 2- et hyl - i ndol -
yl)-acetic acid

[ 5- Fl ugro 2- met hanesul f onyl - et hanesul f onyl ) - 2- et hy
37 R SPTPPY R EAREegE e § W RoTH oD

azole 2-sul fonyl)-5 -fluoro-2-nmethyl -indol- 1 -yl
]-acetic acid

[8- ( Behmmnoalzd) hechimed in anyl IneSffolaims d- @- rehingin | Ridaoid-R° are

t
[?Cnx-ﬂ‘ldeP%“‘% H@‘Pg%"? o stk He- 2-su| fonyl)-indol - 1-yl
]-acetic acid [5- Fluoro 2- et hyl -
(qU|noI|n 8-ylsulfon yl)-indol- 1 yI] -acetic acid 6
(5- FI ubre@mpoyad (y | clamp dm wlaist b adesun fbigast pae ph&3land R are

y ic acid
égﬁégéanoro-phenylsquannyI)-S-fIuoro-2-nethy|-indo|-
I-yI] acetic acid
g (3- Chl or o- phenylsulfano I% 5-fl uor o- 2 hyl-lndo

I ] - Acampeuag aselgiged 30 clains{/ yhesein hem and R” are hydrogen.
sulfannyl) 5-fluoro-2-nethyl-indol- 1 -yl ]-acetic
acid
[3- ( 2 Srvoopoumndh englhisnedfiamoy be 6f ¢lhiner oto28 whtteid Ri isddlos C;-Cy

% acetic acid
(@ genzylsulfannyl 5-fluoro-2-nethyl-indol-1-yl)-aceti
c acid
[ 5- Fl uor o- 3- ( 2- net hoxy- phenylsulfann¥l) 2-met hyl -i ndo
-10.y| ] Azewppendad ¢daimed in claim 9 wherein R’ is methyl.
[ 5- Fl uor o- 3- (4- net hoxy- phenyl sul f anoyl ) - 2- net hyl -i ndo
- l-yl]-acetic acid 25
( BE.Fl gAlrcﬂm%oﬁﬁﬁ fydlaigreghie By ond dfanmik -1itod0lwhkrdih h-igget |
C aci
[3 (3, 4-Dichl oro-benzyl sul fanoyl )-5-fluoro-2-nethyl-in

o -1-xlL

[ 5 "Bl uor orr%%?lgd 8@&%@@ IB ré 0 es(l)Jflc %zlalrnrgyll t)o 13 etr%m 1s a bcrnd and
-R? yd 14k edlkgd, biphenyl or a b1cychc heteroaryl group, any of Wthh may be

(SbEtEtIlLJlg:rdow%hr?atlogen phc:nytlo'élé)sRLbI E?)rl@(&b)zlgrdoslozngl\&)herae Rt) is as

(@ﬁﬁkggﬁgwg nmet hyl - 3- p-t ol yl sul fanoyl -i ndol -1-yl ) - acet
ic acid

[ 3-(4- Chloro benzylsulfannyl) 5-fl uor o- 2- net hyl -i ndol -

ul)%lo] gcetl U Iaﬁ& me m @QZ&{ lgg\gl%eih%l e}igu]gf@‘g al)k_yF b_ighlenyl a
2&@ 1&4&1&&@@% %QQﬂ'p%ﬁ%@red%terocychc ring, any of Wthh may be

| uor o-2-neth ridip-3- yIsu fanny? i'ndol -1 -
| ﬁuba%f@tqddvmp@nyg rcﬁnépé@N@p)apkﬁOzRar\ymere R)’ is Hor CI'C4 alkyl.

(CH2) nOC( =0 C1- Cbal kyl, (CH2) mN(R11) 2,
14. A compound as claimed in any one of claims 1 to 11 wherein X is NR”, R? is
H or methyl and R® is:
phenyl optionally substituted with one or more halo, C;-Cg alkyl or -O(C,-Cg
alkyl) groups;
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CH((CH2) MO C=0O) R12) 2 esters of any of the above;
wherein ms 1 or 2; 5 R11 is hydrogen or nethyl; R12

WO 300804018 al kyl . 17. A process for the preparetT/GB20f/004336

a conmpound of general fornula (1) as clainmed in any
one of clains 1 to 13 or 16 wherein nis 1 or 2 and X
is a bond, the 10 process c rising treating a
compound of general fornmula 8&2), which is a conpound
of general fornula (1) wherein nis 0 and X is a bond,
by oxidation with a suitable oxidising agent. 18. A
pr ocessi-Forlkyheptnnaly substisrnedwith andnpound of gener a
formuliglbdv@s 15 clainmed in any one of clains 1 to
16, the procéess conprising reacting a conpound of
general formula (11) as defined in claim2 and wherein

51]50 is, C1-C6 al kyl with a base. 19. %_corrpound as
A et SPMPAHY asirdaimed én elpim 14, whergie R'Ge phereyl,ibenzyl or pyridyl,
g & WBich2f D use in the tregtnent
of §al I eréci c gg??‘f)rra?gl ergﬁﬁlﬁ%{m{fpl ‘3’?&%“" Phim™iTy i ,HE methyl or
JedtBoryagronpd. ergic rhinitis, atopic dermatitis, contact
hypersensitivity (including contact dermatitis),
conjunctivitis, especially allergic conjunctivitis,
a651 nqBABLiafic hIANBRYILSSuct ROt ahlISHEbIeR 1 SE8LNRRET |1 ©

nt owe |¥ ase,

astroenteritis, I anmat ory

-Edpheniylyd-salbpnyl)-8-flamch-Bnudtiny sndtil slegl$-acetivagidCyt osi s,

' d di \ e
4 b e SR S PR IRindft Iy M peidand
$§-Caetruing yl it SncS 6N G5B T o- 20 BOth | BRIUSH 1 §B R el MLl P!
rejection, “reperfusion injury

ffr osi.s, allograft
iﬁ ‘{ﬂ‘i?'éI’\(izcm%tb%'tels\!ﬂ&q%thﬂmsﬁﬁﬂwly%h@hﬂsiedolehyl]~acetic acid

S0 ol sty s- RS Moy Fdolfy bl Sl acia

osteoarthritis. e us (
EB-EBeredthiiazokny-saifiayfs-fhdrbPEmathyPinkil-1 Rt fetic acid
ig@g;a i on, of an,aqent for the treatment or

E SHIR P IRC Y fqpinolinerhsrifonylriegdnli layl-aestRGOBY 040114
PEFIGR2 00 ROIRRR iU 1sEIG ) Jlb P L Y Bacefi 8392
allergic rhi %i ti ,n at op%g 5‘2’?’&%{‘43??%5}'@%6%8‘%‘8
by BhioseRgnethyli 3-phenyimathardsulfonybn Haiatlo By yeick tid $did

[ | VL specy al allergic conjunctivitis,
333%‘ %gisﬁorﬁhc?“g‘?b‘ﬁ"éﬁ‘?ﬁl'g‘,d“¥%%rnéﬂt¢Bérlgql@sl{-ylér@@tmm lic
(AR63-ChRid-Bhértyilufaindl 1) ST 81N me ORIl fih-%@:éc- ic aci
E%éﬁrative colitis an Crohn's d?seage, s?ggﬁ?gsis,

ﬁ@prqag@gylsulfamoyl)—5-fluoro-2-methy1-indol-l-yl]-acetic acid

[3—(2—Chlor0-phenylsulfamoyl)-S—ﬂuoro-2-methyl-indol-1-yl]-acetic acid
(3-Benzylsulfamoyl-S-ﬂuoro-Z—methyl—indol-l-yl)—acetic acid
[5—Fluoro-3-(2-meth0xy-phenylsulfamoyl)—Z-methyl-indol-l-yl]-acetic acid
[5-Fluoro-3-(4-methoxy—phenylsulfamoyl)—2-methyl-indol- 1-yl]-acetic acid
(5-Fluor0-2-methyl-3-phenylsu]famoyl-indol-l-yl)-acetic acid
[3-(3,4—Dichloro-benzylsulfamoyl)-5-ﬂuor0-2-methyl—indol-l-yl]-aceticacid
[S—Flu0r0-3—(3-methoxy-phenylsulfamoyl)-2-methyl-indol—l-yl]-acetic acid
(5-Fluoro-2-methyl-3-m-tolylsulfamoyl-indol-l—yl)-acetic acid
(5-Fluoro-2-methyl-3—p-t01ylsulfamoyl-indol-l-yl)-acetic acid
[3-(4-Chloro-benzylsulfamoyl)—S-fluoro-2—methyl-indol-1-yl]-acetic acid

[3-(Benzyl—methyl-sulfamoyl)-S—ﬂuoro-2-methyl-indol-l-yl]-acetic acid



10

15

20

25

30

5 nedi at ed di sease, for exanple autoi mune di seases
such as hyper |gE syndrome and system c |upus

we@eyshamet us, psoriasis, acne, nultiple scler oBCBEGB2004/004336

allograft rejection, reperfusion injury and chronic
obstructive pul nonary di sease; or rheunatoid
arthritis, psoriatic arthritis or osteoarthritis. 10
22. A pharnmaceutical conposi#3on conprising a conpound
as claimed in any one of clains 1 to 16 together with
a pharmaceutical excipient or carrier. 23. A
@Dm-lzimhﬂSB-Qﬂ}&idﬁfeG—}ilsmlf@hﬁzmiﬂﬂ)lfloymﬂabatc%id?r al ,
rectal, nasal, bronchial (inhaled), togica
n

of ncihgdi fg-eye dkBps, alicc A CHah@ CEHEnGukyl, vEFIDaNR' ),
n 11 ' ' t S,

CHEHRROOR IR BT Ul BEwg e, TRERME

adm ninsisrladriZon. 24. A conposition as clainmed in claim

23 forpul ated for oral, nasal, bronchial or topica

adni ni tViWﬁ%ﬁ@’?bmﬁgyhA conposition as claimed in any

one OfR!Tisat (B ,4kyi.0 24 containing one or nore

addi tional activé agents useful in the treatnent of

di seases and conditions nediated by PG2 at the CRTH2

receptor. 26. A conposition as clained ip claim.25,

o brorSy, i, ROREPgic o8 % SuRpdR, o eendalkaBiuty o as
tragfitd {n3ah yosRNefSAAmBUCH BBSorSR) WRERIOA is 1 or 2 and X is a bond, the
corticosteroids such as fluticasone; antihistam nes

PIRCASSa SOMPAYNE direpbing ¢ eqokpounéd genesdjofirgruda (Iah whdch is a
St .- L t.her apj es, such. .

ERprd @ onerdPro bl AP B8 BD ok ¥ EF bk B on witn «

¢picable enilisimigyagémr t he treatnent of atopic WO

2005/ 040114 PCT/ GB2004/ 004336 44 dernmtitis);

anti-fungals such as clotrimazole (particularly for

ghe teafiRil 1Qf qRt HR| td Lhiipe
e noe drne s 1 12" Bpral B8 4 Ehbound. of, esneral fomuly D) as
plameed ml dnnesme ofi cliaims t &s B, tlie procdfsk aomptising redating a compound of

e G imatla S o PR A Mgt 28l PSR E0S B! B8 abase

phoshodi esterase type 4 such as cilonilast;

19. A compound as claimed in any one of claims 1 to 16 for use in medicine.

20. A compound for use in the treatment of allergic asthma, perennial allergic
rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact hypersensitivity
(including contact dermatitis), conjunctivitis, especially allergic conjunctivitis,
cosinophilic bronchitis, food allergies, eosinophilic gastroenteritis, inflammatory
bowel disease, ulcerative colitis and Crohn’s disease, mastocytosis, another PGD,-
mediated disease, for example autoimmune diseases such as hyper IgE syndrome and
systemic lupus erythematus, psoriasis, acne, multiple sclerosis, allograft rejection,
reperfusion injury and chronic obstructive pulmonary disease; or rheumatoid

arthritis, psoriatic arthritis or osteoarthritis.

21. The use of a compound as claimed in any one of claims 1 to 16 in the

preparation of an agent for the treatment or prevention allergic asthma, perennial
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drugs that nodul ate cytoki ne production such as
i nhibitors of TNFa converting enzynme (TACE); drugs

wo bas/omadul ate the activity of Th2 cytoki nes |REHGBR@4/004336

I L-5 such as bl ocking 10 nonocl onal antibodi es and
sol ubl e receptors; PPAR-y agoni sts such as
rosiglitazone; 5-1ipoxygenase inhibitors such as
zileuton. 27. A process for e preparation of a
pharmaceutical conposition as clainmed in 15 any one
of clainms 22 to 26 conprising bringing a conpound as ‘
clllatgie ehinitis asepsanak alddrgicahmitig afopicodeknatitis, aonjaunbypessensitivity
or association th a _pharmaceutically Qr veterinarily.
{nchyting,| contagt rcw ématét,xs)vé;ﬁphlpgmgsg eggeﬁllag)ﬂ ydlfergic conjunctivitis,
%@iﬂf)ﬂiﬁh@ OhrBn TP 0484 zﬁ&ré&sa'é&:;‘ﬁilo Kiié asﬁ‘&[%téﬁtl 1ﬁﬂ£iﬁmatory
and one or agent s
dioa\{eindizseass ukcetinbicnkls pmceCaohals disedsey masmwmd)s:lsaraaotlsr PGD,-
uential use in the trea
D880 SisPheg o PR SHORE owiamBe iGhst ich s Pipet JgE peagpome and
?st%ﬁ‘& {dphkizry tﬁ@lﬁﬂh@rpsoﬁgms Thae UsSitRte Q&l@ﬂo%dal'l(ﬂgrgﬂt %ﬂ(‘:tlon
wherei n the agent al so conprises an addi t1 onal
arépqrfmsmg émuryus@efuthboic ph%nmﬂ&tntémpnw dnss@aseas ghegmatoid
ons._nedj.a at the CRTH2 and/or DP

f%@gh%&30§§5:I#hﬁgorOM¥gn&%§]ned in claim?29, wherein
t he addltlonal active agent is one of the agents

|ISted in claim26. 30
A pharmaceutical composition comprising a compound as claimed in any one

of claims 1 to 16 together with a pharmaceutical excipient or carrier.

23. A composition as claimed in claim 22 formulated oral, rectal, nasal, bronchial
(inhaled), topical (including eye drops, buccal and sublingual), vaginal or parenteral

(including subcutaneous, intramuscular, intravenous and intradermal) administration.

24. A composition as claimed in claim 23 formulated for oral, nasal, bronchial or

topical administration.

25. A composition as claimed in any one of claims 22 to 24 containing one or
more additional active agents useful in the treatment of diseases and conditions

mediated by PGD; at the CRTH2 receptor.

26. A composition as claimed in claim 25, wherein the additional active agents
are selected from:

B2 agonists such as salmeterol;

corticosteroids such as fluticasone;

antihistamines such as loratidine;

leukotriene antagonists such as montelukast;

anti-IgE antibody therapies such as omalizumab;

anti-infectives such as fusidic acid (particularly for the treatment of atopic
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dermatitis);

anti-fungals such as clotrimazole (particularly for the treatment of atopic dermatitis);
immunosuppressants such as tacrolimus and particularly pimecrolimus in the case of
inflammatory skin disease;

other antagonists of PGD; acting at other receptors such as DP antagonists;
inhibitors of phoshodiesterase type 4 such as cilonilast;

drugs that modulate cytokine production such as inhibitors of TNFo converting
enzyme (TACE);

drugs that modulate the activity of Th2 cytokines IL-4 and IL-5 such as blocking
monoclonal antibodies and soluble receptors;

PPAR-y agonists such as rosiglitazone;

5-lipoxygenase inhibitors such as zileuton.

27. A process for the preparation of a pharmaceutical composition as claimed in
any one of claims 22 to 26 comprising bringing a compound as claimed in any one of
claims 1 to 16 in conjunction or association with a pharmaceutically or veterinarily

acceptable carrier or vehicle.

28. A product comprising a compound as claimed in any one of claims 1 to 16
and one or more of the agents listed in claim 26 as a combined preparation for
simultaneous, separate or sequential use in the treatment of a disease or condition

mediated by the action of PGD; at the CRTH2 receptor.

29.  The use as claimed in claim 21, wherein the agent also comprises an
additional active agent useful for the treatment of diseases and conditions mediated

by PGD; at the CRTH2 and/or DP receptor.

30. The use as claimed in claim 29, wherein the additional active agent is one of

the agents listed in claim 26.



