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1- ACETI C ACI D- | NDOLE DERI VATI VES W TH PGD2 ANTAGONI ST
ACTIVITY The present invention relates to conpounds

woniosioase useful as pharmaceuticals, to net hoBST/GBR006/000851

prepari ng these conpounds, konpositions containing
themand their use in the treatnent and prevention of
al l ergi c di seases such as asthma, allergic rhinitis
angbsr 8Pl pUefDtRE dirgvATIO/ESt e pafd aNEtoIyT GiCSTABR'S
nmedi ated by prostaglandin D2 (PG ) acting at the
CRTH2 and/or the DP receptor on cells including

eosi nophils, basophils and Th2 | ynphocytes. PGD2 is an
ei cosanoid, a class of chem cal nediator synthesised

Th%xss%hi ﬁlvbﬁtlc{ne&pﬁé%&s chipb@S@ which SHEuSRITEE Shafigdiceticals, to
tinmult or hornonal sti rrull or via cellular activation

mqm@dsvﬁayprep@@mmon@ounm compeptiens Gantaiang them fkdeir use
in @ﬁaﬁ@@%ﬁg%@gﬁl %roen?‘S of g&{g}’cf 8&;&%5‘?& ast AR Qﬁé&?é Rnitis

S R these t1ssu
an®@IDid GerkREVH abdofher ﬁﬂ@ﬂm@y@smtmabhtm by prostaglandin D,
macrophages and Th2 | ynphocytes and has_been detected

(PER:hRginecE ibeRRTAR: S1or the EHbreaeRRigR cofs BORAHE sosmophils,
ith t Mu t al,
bap e b TR BAROges L S5 %800 804 1 mst 1]t on

of PGD2 into airways can provoke many features of t he
asthmati c response | RIL‘UO“ ng br.o chocgnstn cti

PGRpis AR gigosgpot (PLYEH)O! RPCIRICE megxa qisathesised byHS ilréresponse
to m%@&ee&anﬁl r(oh%%F $tinfi1P bAKoREonab 4kl %} yanelular activation

eosli nophi | cumJ ation (Enery et al, (1989) J. Appl.
paﬂtw@somm@sﬁnoﬁs irgloR) speditie q@Btselrﬁacearecepw@x@gén’@é% wynety of

d
oSBTk R M ML B PRSP D i

keldWiBHD E%cﬁl}ééﬂ BASEasaEILd) n@é@lﬁd)pbiageseﬁﬁgqﬁt aymﬁhocytes and has
eosi nophilic lung inflanmati on and Th2 cyt oki

begn @@t@@teiddn hiigh ¢<@§gﬁfﬁ§en% B datayeys oFajtinang p%ttengq challenged
wiB 0P der NITING) o 6R58634% 4D 7. Med. 315: 800-804). Tnstillation of

PGD; into airways can provoke many features of the asthmatic response including
bronchoconstriction (Hardy et al, (1984) N. Engl. J. Med. 311: 209-213; Sampson et
al, (1997) Thorax 52: 513-518) and cosinophil accumulation (Emery e al, (1989) J.
Appl. Physiol. 67: 959-962).

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 et al, (2002) J. Inmunol. 168: 443-449).

The first receptor specific for PGD; to be discovered was the DP yeceptor 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 2 G protein-
coupled receptor termed CRTH2 (chemoattractant receptor-homologous molecule
expressed on Th2 cells) which is expressed by Th2 lymphocytes, eosinophils and
basophils (Hirai et al, (2001) J. Exp. Med. 193: 255-261, and EP0851030 and EP-A-
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The first receptor specific for PGD2 to be di scovered
was the DP receptor which is linked to el evation of
wo b@eiopgishcel | ul ar | evel s of cAMP. However, PQ@XT/€B2006/000851

t hought to nediate nuch of its proinflammatory
activity through interaction with a G proteincoupl ed
receptor ternmed CRTH2 (chenoattractant

recept or - honol ogous mol eculZe expressed on Th2 cells)
which is expressed by Th2 |ynphocytes, eosinophils and
12 bessiophid BaueHer @i ER1A-A1705020 01 Jseckns Ebepr: thivetdie effed: of PGD; on

o o o020 e S AL LSS, B

C f -
thé@@crg@@ h¢$~?}1€z &gnégks' 93; é@tdllthglﬁo h’%@?ﬁ?ﬁﬁgﬁ and 15R

mcsle;ummyeammzhagmpoasegunﬂshqaff@ntm 9PGD1 Bredipekepdyy ap anti-

ik g AL R M G 0hS) 0 DRl e
30@%&@9@5) (ih rcahtr@t @k scROE DIDARRILBWR4ST , doe? @68 pratnote

harmacol . Exp. Ther. 304: 349-355). In contrast, Iz
mJgBitJ@otqf T2 mﬁna@@yit@tor pveacitily §HE gl AUk DPE VS ¥ ﬁ{ 2991)

J. %@F , Iy ?P ;gzll%%glt ;%%82%9%% A{hﬁ’&@h ofl &&EI {llﬁlﬁnc%t ar?clfagon 5% > PGD,

at %&cﬁ@ﬁ)z 16&@5&63 i a&ﬂﬁttﬁve@hppﬂﬂﬁl@ & traa‘ltth&gmﬂasnnv@or?@n@pnent
the CRTH2 receptor is an attractive approach.to tr
oft Re2-depensierianbeigicc Sipiae fichas THEIRR p@ﬁ?&@ﬁt Thiipg, F‘ag catopic
de % ses such as asthma, allergic rhinitis and atopic
‘itis. EP-A- 1170594 suggests that the nethod to
V\/nl ch it relates can be used to identify conpounds

h f
e P ok R Db WA, PRSP 4o ey
cﬂ@%ﬁ&@ whic®PGE fdfSisOn ki MéaYméi&dofaalIw%[b ekth@fa, atopic dermatitis,
ammat ory conditions, all of which are medi at ed by

altehgic adtinitis, afut®EDEE tdkﬁ@a@meﬁéﬂ@fpt BuryCaRpoangember of
in; | Chatotilync%naﬁlons eﬁ? of'W 1cthaa1% edlgtex\%}/bfhg 0668048 P‘:Eﬁgz at the

CRTH2 receptor.

Compounds which bind to CRTH2 are taught in WO-A-03066046 and WO-A-
03066047. These compounds are not new but were first disclosed, along with similar
compounds, in GB 1356834, GB 1407658 and GB 1460348, where 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
CRTH2 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.

PL 65781 and JP 43-24418 also relate to indole derivatives which are similar in
structure to indomethacin and, like indomethacin, are said to have anti-inflammatory

and antipyretic activity. Thus, although this may not have been appreciated at the
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03066047. These conpounds are not new but were first
di scl osed, along with simlar conpounds, in GB

wa 36883 GB 1407658 and GB 1460348, wher e t hepCmeB2006/000851
said to have anti-inflammatory, anal gesic and
antipyretic activity. WO A-03066046 and WO A- 03066047
teach that the conpounds to which they relate are
modul at ors of CRTH2 receptoB activity and are
therefore of use in the treatnent or prevention of

timswhamc&lbwedcu:hnways wiére Qﬂbﬁﬁled,ut(hh caﬁlpaﬁﬁd‘srmey dégcebt @re COX
and a nunber

dj
PR oG BY WHER 03 HGS Sairetisr gt P STmRAGS of the
pEcht ] 1ﬁ’Vdﬂ1"t1§n S{Kﬂébda@)ﬁﬁﬁﬁbu&?s dr& @Gﬁtralﬁcﬁ@a{té@m %{Edtrfzzrtment of

peri pheral nervous system and other tissues as
many &4 it ﬂlS‘PE@FQééW gﬁndamn%Maarp@b a@hma-aﬁdéiﬂﬂamjmmly bowel

Srigsal i.ves
alspifaf fich 00 L SREhA i SR O e R Ghrobeede Ao they
maisomembeeus2atd trbﬁtfah@ﬁf[ab@ﬁdltlélﬁd antipyretic
activity. Thus, although this may not have been

appreci ated at thetinme when these docunents were

THéJ dsehevehBR HWS&?&% véwdqg yseggss %f 1bc?ol% Irag?tgogﬂfls PYhich are

I bitors, an act
pamamla@y attive ao PO ds PO}DZ: :l(’tEthepCRS‘HTIred:d’pV@m i on.
| ndeed, COX inhibitors are contraindi cated i n t he
treatnment of many of the diseases and conditions, for

VELAIDY 30288 L WIR AA05 21186 | WITRLEIY hOWel %%@%@42’0‘3&11 relate to

whi ch the conpounds of the present invention
ingglsf agetic acidsoulfnwehay theay cs»unntmdseasrebﬂlm se et ﬂddisfeeﬁﬂuctase
rs have

i, i< B et 1 BRisnd I BREG Dinelils AN WO
- toit
D D A A WO TS ond

WO A- 0164205 all relate to indole acetic acids.

SlopVEAE 1 s .are sajd t.o be al.dose . ..
Ur RS e&l?ﬁaﬁ%ﬁgggé? gﬁﬁl}gee? %ﬁugﬁgqsh‘gh]f]? &5t ﬁf’ég 2o Z’F inhibitors of
thdiraliyetaes spmthétageu and \OHR- BN 268the Wdahnent of conditions such as
thrombosis, ischaemic heart disease and stroke. The compounds are all substituted

with a pyridyl group.

WO-A-9603376 relates to compounds which are said to be sPLA, inhibitors which
are useful in the treatment of bronchial asthma and allergic rhinitis. These

compounds are amides or hydrazides rather than carboxylic acids.

JP 2001247570 relates to a method of producing a 3-benzothiazolylmethyl indole

acetic acid, which is said to be an aldose reductase inhibitor.

US 4,859,692 relates to compounds which are said to be leukotriene antagonists
useful in the treatment of conditions such as asthma, hay fever and allergic rhinitis as
well as certain inflammatory conditions such as bronchitis, atopic and ectopic
eczema. However, J. Med. Chem., 6(33), 1781-1790 (1990), which has the same

authors as this prior patent application, teaches that compounds with an acetic acid
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0032180 and WO A-0164205) or hypouricem c agents

(WO A-0151849). US 4,363,912 also relates to indole
w@e@biogs1sxi ds which are said to be inhibitors PET/GB2006/000851

t hronboxane synthetase and to be useful in the

treatnment of conditions such as thronbosis, ischaemc

heart di sease and stroke. The conpounds are all

substituted with a pyridyl 4group. WO A- 9603376 rel ates

to conmpounds which are said to be sPLA2 inhibitors

groMpl GNthBRddIS Bfttdlgen Go e hhveesd biilfivant qfeptﬁ)dcﬂaddmtrwne aasuwnya In
and allergic rhinitis. These conpounds are am des

v1dwdﬁ' this, dés MOst EPTISITHARAL e seRpPRdset it prespt WG&%QW S%Ch

rel at es f | for treati diti
5S4 A BT IR0 B PASEHEAE A oty for g condrions
sudPasthsthtnHBapfeval ddsdlergicidnigise | nhibitor. US 4, 859, 692

relates to conpounds which are said to be | eukotriene
ant agoni sts useful in the treatnment of conditions such

UL 298} ‘7@% : girkh edf ﬁﬁ@&&é@h@hh@éﬁh@m& hic&tid dcsdsawhietldre 88d to

ceftain anmat ory condi tions such as bronchitis,
beatseﬂnl n madxeemuecnp bt caulitéors. suebmtbé@mb%ls iggemichept disease,

33 1781- 90 1 whi.ch ha
strp $>s 21@1}§166]It 1 (élgﬁﬁ: Cglﬂgrglﬁle ’11 fcﬁlfg‘? @d‘ﬁtl %ﬁ%ﬁss
difMetel. ainlefbcl@nb‘}néﬁﬂoﬂgﬁ P ISt eof étdﬂitﬁ)n@ Inierdﬂégﬁhbyi thergetion

ave significant peptidoleulcotriene activity. In view

of PIGIatshe CRTHS reasgtorsur pri si ng that the conpounds of

t he present invention, which all have an acetic acid

group on the indole nitrogen, are useful for treating
US OrFH7ti40n6lafeh & 3a8bastbdd intiely chrboryli@addsaindesstire which are

rhinitis, US 4,273,782 is directed jnidazole
saifl flodhei useiub i the eataleniceinHampyafy \Rﬂ?‘i‘}'ﬁonér e said to be

useful in the treatnment of conditions such as

t hronmbosi s, ischaem c heart disease, stroke, transient
W@Ah@ﬂ(’@ﬁ%t feltds, tontompourels amblich hese VGREMP aeceptor antagonists.

lications of diabetes. There is no nmention in the
TIERY hays aBpRES SSHUHERS at ed by the action

Cross et al, J. Med. Chem. 29, 342-346 (1986) relates to a process for preparing
imidazole-substituted indole acetic acids from the corresponding esters. The

compounds to which it relates are said to be inhibitors of thromboxane synthetase.

EP-A-0539117 relates to indole acetic acid derivatives which are said to be

leukotriene antagonists.

US 2003/0153751 relates to compounds which are sPLA; inhibitors. All of the
exemplified compounds have bulky substituents at the 2- and 5-positions of the

indole system.

US 2004/011648 discloses indole acetic acid derivatives which are inhibitors of PAI-
1. There is no suggestion that the compounds might have CRTH2 antagonist

activity.



of PGD2 at the CRTH2 receptor. US 3,557,142 relates to

3-substituted- 1-indole carboxylic acids and esters
wobioelooase said to be useful in the treatnment PET/GB2006/000851

i nfl ammat ory conditions. WO A-03/097598 relates to

conpounds whi ch are CRTH2 receptor antagonists. They

do not have an aromatic substituent. Cross et al, J.

Med. Chem 29, 342-346 (1986) relates to a process for
“Fr eparing i mdazol e-substituted indole acetic acids

Q @R0HE3 btk r@&pi)micwrgp@mﬂe rvehiciTlaee caidpo bedsthing whd ahergic
m'ﬂt reel %t esodau%go to be .inhibitors _of thronboxane

LR A 059614 70 fengpsiatipp of Aol viy dey 18‘@@ jagetic

aaﬂ@ﬂemlwgs which are said to be | eukotri ene

ant agoni sts. US 2003/0153751 reI ates to conpounds

whi ch are sPLA2 |nh| bitors. of the exenplified

|tue ts at e 2-
5 CHATRMRTEER YUY R e iese o R 031097042
ardi $60-0'5-63/00N5aH. e’me@t ¢dinPestin€ls ded inddld HQsic WM& aRl & WO-A-
itors, of PAI- 1. There is no suggestion that the
O%Q%éan lst Sy Uﬁtmé %inﬂki’g%r% gositensi {d taySW)membered
M 4 t S e
st hrrgégi#g Ifl ngyglﬁ?s%? n? ?gsn %&f ?%gs. & emi*agle 3-
pesgiadenonstrati on of any act ivity for indole aceti c

10 acid derivatives. Conpounds which bind to the CRTH2
receptor are disclosed in WO A-03/097042 and

VRO 0081 DRSE RN R RSHf si

be GBEH2aniagenisE-@dpdeeh inerisdale acetis-atidseritiearedS- or —SO,- group
hrﬁi%ak?@ﬁ}’e&h!i&e%' NG Ln WO A-03/097598 there is a

rro I'ne groulﬁlogt the indole 3-

15 In our patent application PCT/GB2004/004417, we disclose indole carboxylic acids
which are particularly active CRTH2 antagonists. The present application relates to

similar compounds which are even more active.

In a first aspect of the present invention, there is provided a compound of general
20  formula (I):

R1

@
wherein R! is halo or cyano;
R? is C;-Cy alkyl; and

25 Riis phenyl substituted with one or more substituents chosen from C;-Cg alkyl, halo
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position. WO A-03/101981 and WO A- 03/ 101961 both
relate to conpound which are said to be CRTH2
w@nitagessst s and which are indole acetic aci dsP@i/GB2@6/000851
-S- or -SO - group linked to the indole 3-position. In
our patent application PCIT/GB2004/004417, we disclose
i ndol e carboxylic acids which are particularly active
CRTH2 ant agoni sts. The predent application relates to
sim | ar conpounds which are even nore active. In a
orfS(Dzi_CaﬁﬁE&@I); of thg present invention, there is
provi ded a conpound_ of general fornmula (1): '
or gphprgnagaytisally g‘é’gﬁ@%}e o e, S@ZV%?’ &9111,1’{6&3?& P&g’fﬁg fefeof.
phenyl substituted with one or nore substituents
chosen from C1-C6 al kyl, hal oor -SO2(C1-C6 al kyl); or
In ahepb?ﬂéfﬂ&ptﬁific&tidny“(ae@eﬁka]t’j| refegnict a sﬁg«i@hhpx@brag@ﬁeglasta@,rated
conpl ex or, prodrug thereof. In. the pre . :
hyRRRPR SHFinoA g St s gy Feibopy s 3 SpRBhally sipptitated with
onB" 3NcheE 1548 WiBkRdedly drofar bee ohahsreh@yidigeyaielityd giomps.

carbon atons and oitl onally substituted with one or
Exmorpdeshainslusigbs methybnt ethgk  vii-Piepghe §PPRBYle é‘?”@g n-hexyl,

USRI A8 D PR g R nd
mxr:rtg%d@hé@&mgeﬁt ¥l , 2-chloroethyl, net hyi enecycl opropyl,

hyl enecycl obutyl and methyl enecycl opentyl. "Cl-C4
al kyl" has a simlar neaning except that it contains

“61584”}112919 Ha® of QU CAERRR t&Q@PBthat it contains from one to four carbon

atoms.

C5-Cy cycloalkyl refers to a saturated 3 to 7 membered carbocyclic ring. Examples

of such groups include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
In the present specification, “halo” refers to fluoro, chloro, bromo or iodo.

Appropriate pharmaceutically and veterinarily acceptable salts of the compounds of
general formulae (I) include basic addition salts such as sodium, potassium, calcium,
aluminium, zinc, magnesium and other metal salts as well as ammonium, choline,
diethylamine, TRIS, diethanolamine, ethanolamine, ethyl diamine, piperazine and

other well known basic addition salts.

Where appropriate, pharmaceutically or veterinarily acceptable salts may also
include salts of organic acids, especially carboxylic acids, including but not limited
to acetate, trifluoroacetate, lactate, gluconate, citrate, tartrate, maleate, malate,
pantothenate, adipate, alginate, aspartate, benzoate, butyrate, digluconate,
cyclopentanate, glucoheptanate, glycerophosphate, oxalate, heptanoate, 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
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C3-C7 cycloal kyl refers to a saturated 3 to 7 nenbered
carbocyclic ring. Exanples of such groups include
we ywbopriepyl , cycl obutyl, cycl opentyl and cycl PtEGBR006/000851
In the present specification, "halo" refers to fluoro,
chl oro, bronmo or iodo. Appropriate pharmaceutically
and veterinarily acceptable salts of the conpounds of
general formulae (1) include basic addition salts such
as sodium potassium calcium alum nium zinc,
sulfegi€si uampnsswifdrate, mep-abplghalemesalonatd,| henzanemvifouate, D-
choline, diethylamne, TRIS, diethanol.am ne, :
chigrpbarasnesvifnatiot )  RefoltanARIfopRtser 45l (BOTSANCOPREF iy
h W,a8si ¢ @ﬁ%@f&ﬂﬁ‘a@, SabiBiodier eufbR! OMidudfas, hemisulfate,
pharmaceut i ga 'y or vetérinarily acceptable salts may
think gamaten pérsdléats gihbsploficand awifeniaadids, especial |y
carboxylic acids, including but not limted to
acetate, trifluoroacetate, |actate, gluconate,
S Wb iare tRE bh@hRiceltRhBRLE vetoBh 211 acdepiibld Menatik be valuable
adi pate, alginate, aspartate, benzoate, butyrate,
asdiigfroesbdtes- e, cycl opent anat e, gl ucohept anat e,
gl ycer ophosphat e, oxal ate, heptanoate, hexanoate,
fumarate, nicotinate, panpate, pectinate,
Pradff3e ap aiyapivaleatl e bomdedreatmpouimdswehiah eslegse ofpr aativatperent drug
tartrate, |actobionate, pivolate, canphorate,
aogpineiocsenerah frmsle 6) Faveo. srgmmics of 9T glidg 2ligh gxfers
f i eneral formula
o RO R0 Lo B AP, L DRI e cters of
(IB-betht hal enesul f onat e, benzenesul fonat e,
pchl or obenzenesul f onate and p-tol uenesul fonate; and
i norgani ¢ acids such as hydrochl oride, hydrobrom de,
Ifrhﬁﬁﬁﬁl editileor ABiHeAtGm b BIEA SentiREpAddtihtdh &, compound of the
thiocyanate, persulfate, phosphoric and sulfonic
pasind snveStibn,sallvidrols efr sich dsomsrrigemeersi gludjnggnantiomers and

veterinarily acceptabl WL be e : -

G5 PR YRR S TR b SRR By e
cERARRENAShivh i cehitré @hBaBE ubdieans trhvemip ai@tifre,danl gnantiomerically
enriched mixture, or the racemic mixture may be separated using well-known

techniques and an individual enantiomer may be used alone.

In preferred compounds of the present invention, independently or in combination,

R! is halo and R? is methyl or ethyl.
It is particularly preferred that R! is fluoro and R? is methyl.

Especially active compounds of the invention include:
[3-(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)-5-fluoro-2-methyl-indol-1-yl]-acetic
acid;
{5-Fluoro-2-methyl-3-[1-(toluene-4-sulfonyl)-1H-pyrrol-2-ylmethyl]-indol-1-yl }-
acetic acid; and
{3-[1-(2,4-Difluoro-benzenesulfonyl)-1H-pyrrol-2-ylmethyl]-5-fluoro-2-methyl-

indol-1-yl}-acetic acid.
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according to general forrmula (1) in vivo. Exanples of

prodrugs include al kyl esters of the conpounds of
w@ewengdiss ormul a (1), for exanple the esters oPCTEB00aI000851

formula (11) below. If a chiral centre or another form

of isomeric centre is present in a conmpound of the

present invention, all fornms of such isoner or

i somers, including enantion®rs and di ast ereoi soners,

are intended to be covered herein. Conmpounds of the
Partivdntly preferomitsaltsphihe aompbumals of et preseednvbgionseciuds: a

racem c m xture, an enantionerically enriched m xture,

or the racem c mxture nmay be separated using
th@%dtasﬁﬁ%oﬁﬁﬁb nélﬁl'ﬂgﬁ’luﬁ{" Ciyﬁﬁe | Diny1HHAd, ’?@EW Ui PR in & Bt hy1

used al one. 'In preferréd conpounds of thé present

dﬁmmnﬂﬁnd@ﬂwnﬂhdgm%ﬁwéntIy or in conbination, RL is halo

and R2 is nethyl or ethyl. It is part|cularly

preferred that RL is fluoro and R2 is nethyl.
T}E@mﬁp@inuyofag@hmpfcmwgm dimydfe deﬁ‘ﬁled Y 9Rb i fRin 'a%b&h@% The

[ 3- (I -Benzenesul fonyl -1 H pyrrol - 2-yl net hyl ) - | uor o-
PrOFEpLY. beriearopauprof ﬁ@%ftfﬁ‘c%ﬁéliﬂa (I):

{5 Fl uor o- 2- et hyl - 3- [

1- (tol uene-4-sul fonyl)-1H pyrrol -2-yl met hyl ]

-indol -1-yl }- acetiR8 qaud and

{3-[1-(2, 4- D'fluoroohsyzenesulfonyl)-lFprrroI 2-yl nmet

hyl]-5-f1 uor o- 2- nethyllnool 1l-yl}-acetic

acid. Particularly preferréd salts of the conpounds of

the present inventiqg de: the potassium sodium

amoni um Rilysing, diethylam ne, TRI'S, piperazine,

et hyl di am ne d ethaneg} am ne salts. The conpound of

general for [ [

prodrug. The
RAD~TS>

(1D

wherein R?, R? and R® are as defined for general formula (I); and
R* is C-Cs alkyl, aryl, (CH2)mOC(=0)C1-Cgalkyl, (CHa)mN(R’),,
CH((CH)nO(C=0)R");

mislor2;

R’ is hydrogen or methyl;

R® is C;-Cy5 alkyl.

These compounds of general formula (IT) are new and therefore, in a further aspect of
the invention there is provided a compound of general formula (II) as defined above

or a pharmaceutically acceptable salt, hydrate, solvate, complex or prodrug thereof.

Examples of particularly suitable R* groups when the compound of general formula

(II) is used as a prodrug include:



prodrug may be a conpound of general fornula (11): (D

wherein R, R and R are as defined for general fornula
w@ Rgos/ogn@3 R4 is G -C6 al kyl, aryl, PCT/GB2006/000851

(CH2) nOC( =0 C1- Coal kyl, (CH2) MN(R5) 2,

CH(CH2)mMO(C=O R6)2; mis 1 or 2; R5 is hydrogen or

methyl; R6 is Cl-C 8 al kyl. These conpounds of general

fornula (11) are new and th®refore, in a further

aspect of the invention there is provided a conmpound
methyly enkeylalprépoi, nplheayl, | CHLQE (=¥tBneHaGbyN(Me)2.a CH,CHoNH, or

h 2ytigal Ly acceptabl e salt hydrate, solvate,
C%&@%ﬁ&e‘gﬁ)bp}zaﬂ%%n%hgﬁ’aegd#ﬁnézﬁme% of particularly
sui tabl e R4 groups when the conmpound of gener al
formula (11) is used as a prodrug include: nethyl,

S&hOYF thePhBRYprefeRBE QM&&%@ i BEbrmet @2 M) 2,-C; alkyl,
CH2CH2NH2 or® CH( CH2Q( C=0) R6 wherein R6 is as, defined
5 argh ¢UEL)-SEHEQIE -Crhkyln 6T Hp e Ry, &3 (ESHpoMEsOMR Igesiers &F [3-

(1‘% ! wh%&sﬂggléi@%'ﬁ%ﬁm ?@ﬂg-')s%q;{g%%émyl-mdol-1-y1]-acetic
acked( (CH2) mMO( C=0) R6) 2 esters of [ 3-

(1 -Benzenesul fonyl -1 Hpyrrol -2-yl nethyl)-5-fl uoro-2-ne
thyl -indol-1-yl]-acetic acid. Wien the conpound of

I r.odr. Lt
WIRATEE L GHS bbby R0 S i L 3l e
10  toithe the tl thedction dfmnasterass irethe ldddeor pia b itiesue . of Genproientd s

of general fornula (1) may be prepared from conpounds

of general formula (I1) in which RL2 is Cl1-C6 al kyl by

COHPEHNASHE gMeldl BinAbKE ina§Ush pRpaR@ddt compounds of general
formula (II) in which R*? is C;-Cs alkyl by hydrolysis with an alkali such as sodium
or lithium hydroxide. The reaction may take place in an aqueous solvent or an
15  organic solvent or a mixture of the two. A typical solvent used for the reaction is a

mixture of tetrahydrofuran and water.

Therefore, in a further aspect of the invention, there is provided a process for the
preparation of a compound of general formula (I), the process comprising

20  hydrolysing a compound of general formula (II) with a base.

Compounds of general formula (I[) may be prepared by reacting a compound of

general formula (IIT):

R1
N

R,0

0 )

25  wherein R, R* and R* are as defined above;

with a compound of general formula (IV):
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or lithium hydroxide. The reaction may take place in

an aqueous solvent or an organic solvent or a m xture
wo@bRoobloes18w. A typical solvent used for the reRCT/GBROMGHSST

a mxture of tetrahydrofuran and water. Therefore;"inh v >~ ~ ¥ v

a further aspect of the invention, there is provided a

process for the preparation of a conmpound of general

formula (1), the process clhprising hydrolysing a

conpound of general fornula (I1) with a base.

Conpounds of gerggal forrmula (I1) may be prepared by

reacting a co up@ of general fornmula (H): wherein

R1, R2 andQOR4 are as defined above; with a conmpound of

general fo laN]V):wherein Ris as defined for
general f (I); under acid conditions. It is
preferred'to cqol /the reaction mxture to a

tenperature of fromabout - 5 to 50Cinitially and
then to conpl ge) the reaction at room tenperature.
Compounds of general formula (1V) are known to those
skilled in the art and are readily available or can be

repased. by . ounds of general
Wl%{)eﬁﬁr;gl gs a(S'I eF‘@‘:i:“gﬂ ggg&gfr)g%glrﬂggﬁgr om conpounds of

general formula (V): (V) wherein R1L and R2 are as

defined for general fornmula (l1); by reaction with
undetici bWt at e in the presence of a weak base such

as potassium carbonate and in a solvent such as

N, N- di et hyl f ormam de (DWMF). Conpounds of gener al o
It fsqprafistrad to/koalrtbe resatipn ynizives tozoiemperatya @l Honppkphrédo 5 C

inikt)i%h{/] gﬁ/\gl then t’[ct] 8gr§1plete the reaction at room temperature.

Compounds of general formula (IV) are known to those skilled in the art and are

readily available or can be prepared by known methods.

Compounds of general formula (IIT) can be prepared from compounds of general

formula (V):
R1
N
H

™)

wherein R! and R? are as defined for general formula (I);

by reaction with ethylbromoacetate in the presence of a weak base such as potassium

carbonate and in a solvent such as N,N-dimethylformamide (DMF).

Compounds of general formula (V) are readily available or can be prepared by
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The conpounds of general formulae (1) and (I1) are
useful in a nethod for the treatnent of diseases or
waeomdiopiiens nmedi at ed by the action of PGD at tPeT/GBINHB/000851
receptor, the nethod conprising admnistering to a
patient in need of such treatnent an appropriate
anount of a conpound of general fornmula (1) or (I1).
Therefore, in a further aspéct of the invention, there
is provided a conpound of general formula (1) or (1)
knbath mugkodsn nmedi ci ne. The conpounds are particularly
useful for the treatnment of particularly for use in
the treatnment or prevention of diseases and conditions

Tl{éegdxﬁ‘% d0¥r FeRe Al fBH&le‘lzanﬁeGEpir@ ruse@UGh dinstiasesor the

and ndi tions include rgi c ast hma, perenni al
t1eaatrhmt gif clisehjasi ari wndidions m&élat@i b thyi actioniali RGR; ahthefFRTH2

R T T
anail Ripiiiate HEUnYBEL tdth f)dnﬁmd cﬁtgahdi@lﬂbhhula (Drcmmﬁlm tis, food
a

ergi es, eosinophilic gastroenteritis, inflammatory
bowel disease, ulcerative colitis and Crohn's di sease,

Tk%eagf%%c Yh Qalsfu%h@f ‘As;%nu i %dfb SlveRidR &g i@;ﬁﬁvﬂé@ %a&ﬁﬁ’pound of

¥ exanpl € au | Seases 'suc yper

g@ﬂﬁdf@ﬂﬁlmmlﬂsﬁmw ih wpdgirer yt hemat us, psori a5| S,
acne, multiple sclerosis, allograft rejection,
reperfusion injury, chronlc obstructive pul monary

ar?@?@ﬁnd?%egﬁh cufil g{ NeHTREOLE rRkdd¥nt bf PartiBgRNY 8dri ke in the

ritirs an steodrthritis; and al so
trepemegice penenton vhdideasensubcaditonasnediatebbyBODy at the CRTH2
di sease, Parkinson's di sease, stroke and anyotrophic
¥ al sclerosis. In a further aspect of the
invention, there is provided the use of a conpound of

gener al for mul a (I') or (IlI) in the preparation of an
Sedpedisedses andhecondisignpaneluds abergisr @qﬂ@ma perennial allergic rhinitis,

seasonal allergic rhinitis, atopic dermatitis, contact hypersensitivity (including
contact dermatitis), conjunctivitis, especially allergic conjunctivitis, eosinophilic
bronchitis, food allergies, eosinophilic gastroenteritis, inflammatory bowel disease,
ulcerative colitis and Crohn’s disease, mastocytosis and also other PGD,-mediated
diseases, for example autoimmune diseases such as hyper IgE syndrome and
systemic lupus erythematus, psoriasis, acne, multiple sclerosis, allograft rejection,
reperfusion injury, chronic obstructive pulmonary disease, as well as rheumatoid
arthritis, psoriatic arthritis and osteoarthritis; and also neurodegenerative diseases
such as Alzheimer’s disease, Parkinson’s disease, stroke and amyotrophic lateral

sclerosis.

In a further aspect of the invention, there is provided the use of a compound of
general formula (I) or (II) in the preparation of an agent for the treatment of 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 bowel disease, ulcerative colitis and Crohn’s disease, mastocytosis and
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asthma, perennial allergic rhinitis, seasonal allergic

rhinitis, atopic dermatitis, contact hypersensitivity
w@ 2ovelogsiBhg contact dermatitis), conjunctivitiBCT/GB2006/000851

especially allergic conjunctivitis, eosinophilic

bronchitis, food allergies, eosinophilic

gastroenteritis, inflanmtory bowel disease,

ul cerative colitis and Croh# s di sease, mastocytosis

andal so ot her PGD2-nedi at ed di seases, for exanple
alsuotberUbe-nhdised diseas e; Homexampe sutbigimsyendiseses et as hyper

ystem ¢ | upus erythenmat us, orlasLs, acne, ltiple
gy mnd Syyepiy KDp PRy RS il elerosis,

alﬂ%fﬁﬂfe?ecﬁ@ﬁtré UsiR 1R TRAR G %éﬁ@ﬁ@e ol didise, as well
eumatoid arthritis, psoriatic arthrit1s an

asgihewmaioith rthiits, psdriatmy mm@@em astboathaitis ead szcumﬂ@gematlve
e ase.. Par sease, .St [
ot PR sn A LB sk PR o™ BB SRt Bbirophic

la@&eﬂeélafosfsor mula (1) or (Il1) nust be formulated in an
appropri ate manner dependi ng upon the di seases or
conditions they are required to treat. Therefore, in a

Tﬁé"&&rﬁ@ unts Bf ne?eg n%%gﬁﬂ% Rpﬁ&t lﬁ‘p Tods? %r ?oﬁl’?'ulgtec? Yn gug a8P1opnate

phar ceutlc rising

mgeree depenflmgmpba thd Jiscases(drichnditigrd they ansi rtadj\n&d to treat.
pharmaceuti cal excipient or carrier. Qther active
materials may al so be present, as may be consi dered

TIRBFFORD T 3 Rir@Er APbSbIR 1fr19c5ntfcﬁethgﬂes‘1§ FRSvibka %%}Q&&%&%&m

being treated or prevented he carrier, )
Commnaltl@necomr@m%mmp@mhofogemm fommda €)xr (BYSogddieer with a

e e sense bIe h the
PR EaiPisnl & BFRER . Oh ok FOPalmbalto be present, as
méebet&isiders ép@r(%[ﬁ*ﬂtef &GdRiseRk forfe dfsesdr %Bh(ﬁﬂén 'b%b WedGted

those suitable for oral, rectal, nasal, bronchi al

or preisaledd) , topical (i ncl udi ng eye drops, buccal and
subl i ngual ), vagi nal or parenteral (including
subcut aneous, intranuscul ar, intravenous and

Thentaraete oryad Josedtmiosd bapraaentasdthrdythe carriers, must be acceptable

in the sense of being compatible with the other ingredients of the formulation and not

deleterious to the recipient.

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 non-oral delivery, for example, nasal,
buccal or topical administration, including topical adminstration to the eye,

intravenous, bronchial, intramuscular, subcutaneous administration.

Such compositions are particularly useful in the treatment of diseases and conditions

such as allergic asthma, perennial allergic rhinitis, seasonal allergic rhinitis, atopic
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be prepared by any nmethods well known in the art of
phar macy. The route of admnistration will depend upon
W0 b@ooeiigsi ti on to be treated but preferred conPOEGBR2@GH00851
are fornmulated for non-oral delivery, for exanple,
nasal , buccal or topical admnistration, including
topical adm nstration to the eye, intravenous,
bronchi al, intranuscul ar, ddbcutaneous admi nistration.
Such conpositions are partlcularly useful in the
detmatitispreqontaof hypstsasﬁ'slitandndmﬁdgt cameEct sdmxlmaiaﬁsis)alcbq'ugétbntis

nni al ergic rhi asonal allerg
es?‘??lmﬁ i %IP rgfopﬁo%lé‘%ﬁ?ﬁ?? 't |?Sln8mlﬁct r‘?ﬂfgg}sseﬁ PEALYE ¢ )?Ohtls
aufdiMedundi N@asRuale hs PRITABE] 4dns) mufkBN BA&ENI 5Hr§mc obstructive
especial |y allergic conjunctivitis, eosinophil

pulpeRrEri disgasey| aferwell vas cbpumiteid cutheitimseriatics eagms and
éﬁ&?h psoriasis, acne, multiple sclerosis, chronic
PUCE i ve pul monary di sease, as well as r heunat oi d
arthritis, psoriatic arthritis and osteoarthritis. The
conposition may be prepared by bringing into
associ ation the above defined active agent with the

Tlféaécfnﬁolﬁf n%tldnn SRR RE arécF By fb?irngmgaﬁl'tc? Nss0Blafol rtl?eD %\ﬁmed

uni f y an |nt| bri 0 aSSOCIa Ion
actied Ageat agénthe watrier. | Tn cgﬂne:tab dier foemslaubnsf breglrypatiéd/bylenliformly
rriers or both, then if neceisary shapi n

anfl i i@l FoemiiBHInG RE NS POV BB gaes o fincly

diRHEP 6] Ladidh HNMBREULAS dherC m@@esédrmhﬁ%uﬂgrﬂhél ;%duct The
bri nging a novel conpound of general” for

m‘(anl)m ﬁhte@@hﬁoun@h‘b@rfobpl cpasEcd pharmacanitichl Qa)mposmon comprlsmg

rmac aII ter| ar.i accept apl.e. carrier . or
b e e 0l e o el T B DS o PR or
as§uicREION twithw Siitrnaceuiey 1o »me@ﬁﬁﬁt;eatcaﬁablg caelebeydhilé.s
such as capsul es, sachets or tablets each containing a

predeterm ned anmobunt of the active agent; as a pomder

Fo%uﬂﬁ@ﬁ‘é“f& ra]azf‘dn%nrcsﬂjatlféﬂ ﬂlnthf%.r r@segllcj%rp&l%ﬂﬁ&? %’1& fbe r%sented as:
I%UI e e

active i N an aqueous
didcratel |ud1ts @nclﬂss eapsoliek,- sanhamabe tablets each contammg a predetermined

amount of the active agent; as a powder or granules; as a solution or a suspension of
the active agent in an aqueous liquid or a non-aqueous liquid; or as an oil-in-water

liquid emulsion or a water in oil liquid emulsion; or as a bolus etc.

For compositions for oral administration (e.g. tablets and capsules), the term
“acceptable carrier” includes vehicles such as common excipients e.g. binding
agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, polyvinylpyrrolidone
(Povidone), methylcellulose, ethylcellulose, sodium carboxymethylcellulose,
hydroxypropylmethylcellulose, sucrose and starch; fillers and carriers, for example
corn starch, gelatin, lactose, sucrose, microcrystalline cellulose, kaolin, mannitol,
dicalcium phosphate, sodium chloride and alginic acid; and lubricants such as
magnesium stearate, sodium stearate and other metallic stearates, glycerol stearate
stearic acid, silicone fluid, talc waxes, oils and colloidal silica. Flavouring agents
such as peppermint, oil of wintergreen, cherry flavouring and the like can also be

used. It may be desirable to add a colouring agent to make the dosage form readily
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liquid emul sion or a water in oil liquid enulsion; or
as a bolus etc. For conpositions for oral
w@odivepaB3 ati on (e.g. tablets and capsul es), tPET/GBRIMG/000851
"acceptable carrier” includes vehicles such as conmon
exci pients e.g. binding agents, for exanple syrup,
acacia, gelatin, sorbitol, tragacanth,
pol yvi nyl pyrrolidone (Povidéne), nethylcellul ose,
et hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose,
idéntidfrabley Paldlphs et dyd beddatdddyanetbods wslk kanven &1 the aft;
fillers and carriers, for exanple corn starch,
gelatin, lactose, sucrose, mcrocrystalline cellul ose,
Akanti fay HRNARIOby c@h%eésgbﬂmrﬂﬂ&ﬁ&mgt Bpti Ry WRE BhO ok dfore
and al g| ni c acid; | ubricants such as nmagnesi um
acqesseny amaredinndi. (rorspressed tiablets dnay ferprepred Iblyccompressmg in a
rol arate stear.ic Cld
suft%‘tﬁ@ &%E(i%%‘l\ec %V% )%@S\% %gqn‘te 1% I’?’d %8%| O\Ylagl %ugﬁ as a powder or

grinthAss0 Wptiogaliyg enited Sueh 2%indeR pl@bﬂbzﬁit,, nﬁﬂ dafient, preservative,
W nterg reen cherry fIavourlng and the |i ke can al so

S%%C%Cé’de or 1$?&9Sl%ﬂ%f‘él§|Ma\@iﬂ%d ableitignay keomads by gnaudding in a

= t
i AR R L s S A L e
liquablidientrélihelieblatm deaybyptiooatpyr Esciatmal @rscomed ladi Agy be formulated
optiona with one_or cessory ingredients.
Soééﬁ%l’ré’gé&fl‘f‘%ﬂ geniroligd "easf)nglﬁraéHV%%geébnpres& ng in a
sui tabl e machine the active agent in a free flow ng
formsuch as a powder or granules, optionally m xed
Othiet fermulsitinte suitableyfor eealtadmiimistratioi inclede ,loqang@ecrcmamsug, the

o A 5 P G SR A B S
cofﬂmtsimfgﬁh@ﬁcﬁ\?bea%%ﬁv\ﬂﬁilﬁﬁeﬁ GAROLHIH RPehkiaNRd sMdebindbr sucrose
i nert gw d diluent. The tablets may optionally be

and @gaca) apf mvdresphenhepmtisingdhe aetingl ageeldnacuiable diquid carrier.
provide slow or controlled rel ease of the active
agent. OQther fornul ations suitable for oral
Aﬁﬁhﬂiﬂiﬂr&ﬂ rabbveg hoiveedriid és prefeeded elsat Ciengumhsiund 1§ hénaGtdr¥Eby a
ent in a flavoured hase, usual]y sucrose and acaci a
qtpeggtg%m%or aQyip, Fog topical application to the skin, compounds of

general formula (I) or (II) may be made up into a cream, ointment, jelly, solution or
suspension etc. Cream or ointment formulations that may be used for the drug are
conventional formulations well known in the art, for example, as described in

standard text books of pharmaceutics such as the British Pharmacopoeia.

Compounds of general formula (I) or (II) may be used for the treatment of the
respiratory tract by nasal, bronchial or buccal administration of, for example,
aerosols or sprays which can disperse the pharmacological active ingredient in the
form of a powder or in the form of drops of a solution or suspension. Pharmaceutical
compositions with powder-dispersing properties usually contain, in addition to the
active ingredient, a liquid propellant with a boiling point below room temperature
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
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conprising the active agent in an inert base such as
gelatin and glycerin, or sucrose and acaci a; and
wowblosEshes conprising the active agent in a BCI/GabI0e/000851
liquid carrier. As nentioned above, however, it is
preferred that the conpound is adm nistered by a route
other than the oral route. For topical application to
t he skin, compounds of genéﬁal formula (1) or (I1) may
be made up into a cream ointnment, jelly, solution or
fughepensi ib meetssary Cre awddidionali sof vemb tanél/or mustalbiliears Inskeatl of the

may, be used far .the drug are conventional. fornul.ations
el iant, SOmRTPPd A C iR 150 B oegl i BENE PosbIdat oS produced
asFEQR@ALY nhednt 0P OEbRS cRiiRERRMEMH ek Parkittedfcet he

British Pharmacopoei a. Conpounds of general formula

(I') or (I1) may be used for the treatnent of the

' . [, onchi al or buccal
PAERAL! BHALNSIAGN RAcDIRe el ol 8 0% o Cepr ays

whi ch can di sperse the pharmacol ogi cal active
ingredient in the formof a _powder or in the form of

TG e dossorfuthe gionarouadispglinks abeut phet e ddltmadke; so as to
AP M boHiEntthitdh. BOWHR! nflURPSEShAG: B ORREALBRNSHALY to

contain, In ad e active 1ngred ent,
inhibgHGED patope CRAME mitftora Twi precige goountt of @lcompooondof general

t enperat u d, .if desir.e | uncts, such as |iquid
fol R g 1o Piiie e oo T P ot TAHG) b WIeh such
cofigou R isShesPRBAIMBEAE, 11§ #ad P MBREhink@BS dnl IMY&Raly\Rill in the

phar macol ogi cal active ingredient is in solution
arclmenparingrihabwodilevel pbtherrigent ta thausensbhteatipnopetitearip have a

It nore, if necessary, an additional solvent
th%ﬁ Llglrceg’%étabiliser. Instead of the propellant,
conpressed air can also be used, it being possible for

this to be produced as re(ﬁ;i red by neans of a suitable
Compppings of spneapifosnpland) emhepie ke upg Bneapbkipation with one or

! L | . i
R
lisgol @ vt caltheiigh diese hbtivecageasndre abi aevesdaritly itthibitors b PGD, at

I at a concentration effective to
thg CﬁS[IHaZ receptor.

Therefore, the pharmaceutical composition described above may additionally contain

one or more of these active agents.

There is also provided the use of a compound of general formula (I) or (II) in the
preparation of an 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;
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inhibit PG2 at the CRTH2 receptor. The precise anount
of a conpound of general formula (I) or (I1) which is

wo becapass i cal |y effective, and the route by whiTIB2We6/000851

conpound is best adm nistered, is readily determ ned
by one of ordinary skill in the art by conparing the
bl ood I evel of the agent to the concentration required
to have a therapeutic ef f edf. Compounds of general
formula (1) or (11) may be used in conbination with
leukiotriene antagenists sicheasagentelakasti ch are useful in the

.r.eat t t he di seases..and conditions |isted above,
anérlgﬁgggﬁoc}y&g%rgmg%flfcgéqs SPRFIMaRe ot necessarily
antifhfebiivedrsctPhs 1R Rld (pariceRIlydof @6 eRh@kent dNADELOT €,

t he pharnmaceuti cal conposition described above may

degmgfitis)onal | y contain one or nore of these active

0 0 omppund. ..
R L s S e
imaunageprestaits sutk ab teadliteu andfpatictRasasmandlisRBth the@Bse of
) di ated hy PA2 at the CRTH2 receptor, wherein the
m%’éﬁﬁtc’é}' N d5R¥Ei ses an additional active agent usef ul
for the treatnment of the same di seases and conditions.
These additional active agents which may have a
CRBip bhetagdnistel infafy @fserbe coodbénedfwigic thempieis titdt ackein ebevalbpmegnt for

: 1itlher ag)i es df OE al .l ﬁr g.i c.and other inflammatory di seases
R HMPERh I BIORJBRPES such as sal neterol ;

o6 ahiag O8Ik LPPAD), BbEAL A Dthd YedepREORE:H ATHP Rh@iaNkes
. such as loratidine;leukotriene antagonists sluch as
inkybitems of kheshodigsietasq yPe 4rsvitbadsilonHestapi es such as

or B b BB Rt e Shhring
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.

In yet a further aspect of the invention, there is provided a product comprising a
compound of general formula (I) or (II) and one or more of the agents listed above 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.

The invention will now be described in greater detail with reference to the following

non limiting example.

Example 1 - Preparation of [3-(1-Benzenesulfonyl-1H-pyrrol-2-vimethyl)-5-

fluoro-2-methyl-indol-1-yl]-acetic acid (Compound 1)

a. Ethyl-(5-fluoro-2-methylindolyl-1-acetate)
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dermatitis); anti-fungals such as clotrinmazole
(particularly for the treatnent of atopic dermatitis);
WO ponaoe8ppr essant s such as tacrolinus and parP¢T/GB2006P00851
pi mecrolinus in the case of inflammatory skin disease.
CRTH2 antagoni sts may al so be conbined with therapies
that are in devel opnent for inflammtory indications
i ncl udi ng: ot her antagoni stld of PGD2 acting at ot her
receptors, such as DP antagonists; inhibitors of
Potaseisirochirbertaty @88. 1tgy pé) mhol iveds addedtinl anei foatsar todr siigredtshhtion

| at t oki dugt,i on su i nhibitor,
o R B RrEl v RE (B T Frate) B v gime Rt msdina oo a
roé@t teiiptdané. HRyIHbRGhd¥este b2 4 AN ®.4 knod) $4d6 fhedSadded in one
bl ocki ng nonocl onal anti bodi es and sol ubl e receptors;

popipRendythg gewltingsmisiets séisred 06 PQ1°Ctiay dhid; An pkgsex 9fpotassium
nhi hi I | urt her aspect
colf PR 6915 S5 o SgpbihefB B LOGEOEY PGBk e

addedrpid thengixaure @tﬁm?umﬁbod’b @Eﬁ&ﬁlﬁherfﬂglﬂmgataésﬁﬁm @arbohdty (27.6
d ope or_ nore of the agents liste ove as a
g 3%@9{5%&8&%% 2Bt theomixdpe, stirtgd ab e ?C $@%r ytceolsd to room

tex‘?g&’dﬁﬁ‘é bRk thESCwhiBr Efjg)? %Pg@ﬁsr@ﬁﬁedpf’{l?ep . ﬁ@ts\?ai éxt&tﬁg'zwith

nditi on nedi at ed action o at t
ethryd camptater (5 ’h600 mele renidocomubined moganke edieadts iveed them dried and

reater. detail with reference to the foll ow ng.no
coPb iAo Mo BI B, CEafON Dy gl wbiclrvey Piified by flash
coludndt chi3emEenfsyl b Biika gkt BMERS! wifh YINTE bt - Jeptane (2:1) to
fluoro-2-nethyl-indol-I"-vHacétic acid (Conpound 1)
give the ester (22.84 g, 48 %) as a beige solid, 0y (250 MHz, CDCl3) 7.18 (1H, dd J
9.5, 2.4 Hz, Ar), 7.08 (1H, dd, J 8.8, 4.2 Hz, Ar), 6.89 (1H, td, J 9.1, 2.5 Hz, Ar),
6.27 (1H, s, CH), 4.76 (2H, s, CH,CO;Et), 4.22 (2H, q, J 7.1 Hz, CH,COCH,CHx),
2.4 (3H, s, CCH3), 1.26 (3H, t, J 7.1 Hz, CH,COCH,CH3); Tr = 1.51 min, m/z (ES™),

(M+H)" 236.20.

b. [3-(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)-5-fluoro-2-methyl-indol-1-
yll-acetic acid ethyl ester

Triethylsilane (1.3 ml, 8§ mmol) and trifluoroacetic acid (0.36 ml, 5 mmol) were
sequentially added dropwise to a stirred solution of (5-fluoro-2-methyl-indol-1-yl)-
acetic acid ethyl ester (379 mg, 1.61 mmol) and phenylsulfonyl pyrrole-2-
carboxaldehyde (411 mg, 1.75 mmol) in dichloromethane (20 ml) at 0°C. The
mixture was stirred at 0°C for 1 h and then at room temperature for 3 h. The resulting
mixture was diluted with dichloromethane (50 ml), washed with a saturated solution
of sodium bicarbonate (2 x 50 ml), brine (50 ml), dried and then concentrated in
vacuo. Trituration with fert-butyl methyl ether and heptane gave the indole (458 mg,
62 %) as a light brown solid, Tr = 1.74 min (96 %), m/z (BS") (M+H)" 455.01.

c. [3-(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)-5-fluoro-2-methyl-indo}-1-

yl]-acetic acid
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a. Ethyl-(5-fluoro-2-nethylindolyl-I-acetate)Potassium
carbonate (139.1 g, 1.0 nol) was added in one portion

W 0008/033183 r ed sol uti on of 5-fl uoro-2-nethyl i ndeCEGB3@5000851

g, 0.2 nol) in iV,Ndinethylformam de (300 m) at room
tenperature. Ethyl bronpacetate (22.3 m, 0.2 nol) was
then added in one portion and t he resultlng m xt ure
stirred at 90 OC for 18 h. 1&n excess of pot assi um
carbonate (69.1 g, 0.5 nol) and ethyl bronpacetate
Lithiuim hydnloxicte rhomaiyilrape (188 trhg 8. &mha@l) arad atlthedd i otteyprogtion to a

i 5oieR qr2-B b e R e R S opgg methyl

ind¥1qt1- ﬁce‘iﬁ:'aﬁ:fcﬁéihﬁtest%p(ff@ﬁ h@I1. lzﬂnﬁblg ﬁloc@ﬂrﬁﬂ/dl“&ufaﬁo rWater (2:1;
t enperature and then wat er

10pnb dnd ttheveesuliing raixtwsd stifred atatqwl t@@m@w@ fps 3xh 5@be fdIption

wa@%‘& u%%ﬁbtl %—9 1%1%@%4% (#85}1‘”1[ 1110 act ra%dttﬁ]e%nc qlbérﬁgate%f] iy vacuo to

COﬂ entrat I N vacuo ea ve VI SCOUS Dr own

leatBiaCello@s squ | Thedolny whé paditionddibErwebl @Bl agstap 0 il) and
silica elutjng with ethyl acetate : heptane (2:1)

waleg (P \1?%1??%‘1@§tﬂé? Orgapic dayey seppgatog. The %u%lsgléyeg 13 gxtrggied
w1§hzé9y154§ébate kS mi) A tﬁé !?bl}qgﬁilgcf g% ? r%ctj'zveléﬁl)en dgl.eg 8nd

/9.1,
cohlze,nuaueyi inbv@ilo (tb Hﬁa\&z alf:lelif-wkhte? Solf@H le,flcalﬂﬁcm E’da)sh folumn

byl by ) g S bl e s

ca?g}{lz%&dQ%ﬁl ﬁé\@dy')ag‘a%%%%ghd t (250 Mz, dsDMSO) 7.84 (2H,

-1l -Benzenestl fonyl - H pyrrol-2-yl et hyl )-5-fl Gor o-
d F T tiey A7), ide4 (114 ¥ 74cldt,iAy),at o637 SONZH, ﬁStzAH‘D 7.44-741 (1H, m,

Akt S-050TAE Al g Batad ety S 40 ER S V55, 24
HAPRWSEHY,06.83-%tA1r (18d n§qiywouélamf 5.56 (1H, br s Pyrrolel -CH), 4.94

57f | uor 0’2- et hyl - i ndol -1 - acetic aci y
(2Hst, &Hz(BS'molﬁaMOZ(@Iﬂ st ¥&i bz BH.gotskehy| CCH3); Tr = 1.63,

B R Sy e e )

Example 2 — Svnthesis of {5-Fluoro-2-methyl-3-[1-(toluene-4-sulfonyl)-1H-
pvrrol-2-ylmethyll-indol-1-yl}-acetic acid (Compound 2)

Compound 2 was prepared according to the procedure described for Compound 1
using appropriately chosen starting materials. 8y (400 MHz, de-DMSO) 7.68 (2H, d
J 8.6 Hz, Ar), 7.38 (3H, m, Ar), 7.29 (1H, dd J 8.8, 4.4 Hz, Ar), 6.79 (1H, td J 9.2,
2.5 Hz, Ar), 6.27 (1H, dd J 10.0, 2.4 Hz, Ar), 6.19 (1H, t J 3.4 Hz, Pyrrole-CH), 5.55
(1H, m, Pyrrole-CH), 4.92 (2H, s, CH,-Pyrrole), 3.98 (2H, s, CH,CO,H), 2.37 (3H, s,
CCHs), 2.10 (3H, s, ArCH3); Tr=2.11, m/z (BS") (M+H)" 441.26.

Example 3 ~ Synthesis of {3-[1-(2,4-Difluoro-benzenesulfonyl)-1H-pyrrol-2-

ylmethyl}-5-fluoro-2-methyl-indol-1-yl}-acetic acid

Compound 3 was prepared according to the procedure described for Compound 1

using appropriately chosen starting materials. &y (400 MHz, ds-DMSO) 7.69 (1H,
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m xture was stirred at QOC for 1 h and then at room
tenperature for 3 h. The resulting m xture was dil uted
wowaok/ogi1ehl or omet hane (50 ml), washed with a seCT/GB2@d/000851

sol ution of sodium bicarbonate (2 x 50 m), brine (50
m ), dried and then concentrated in vacuo. Trituration

wtht r -butyl nmethyl ether and heptane gave the

i ndol e (458 ng, 62 % as alPight brown solid, Tr =

1.74 min (96 %9, mz (ES+) (MrH)+ 455.01. c¢. [3-(I-Be
m, e b my An) . By € b Im, 24+y,| 12t G, )ddS-§.8, e Blz24neT.A9 (1H,

g 3R oA A A R S e B U R R 4 S ),

6. 2601Hr eyi 3SI0H#ItA9,5.86 (1H, bs, Pyrrole-C 4 88 (ZH s CHg-Pyrrole) 4.01
benzenesul f ony I-IH- rrol - %{\é 1 uor o- 2
HHY

(215@ ChHo] 2. 1$(?3H]s, &E&h); c ra%ﬁd%f@ll’MESe)s 5@‘3%
1.1 mol) in tetrahydrofuran : water (2:1; 10 nl) and
the resulting mxture stirred at roomtenperature for
3 h. The solution was adjusted to pH 1 with IM
hydrochl oric acid and then concentrated in vacuo to
I eave a eI | ow soI id. The soI id was partitioned
ample d r Measnrer ok R : 9Rigt AgERtY (30 m ) and
then the organic Iayer separat ed. The aqueous | ayer
was extracted with ethyl acetate (2 x 20 ml) and the

Mateniaisnadl Metgeodsc extracts were then dried and
concentrated in vacuo to | eave an off-white solid.
Purification by flash col unm chromatography on silica

MAashae! uting with 10 % net hanol : dichl oronet hane gave

—the carboxylic acid (130 ng, 28 %9 as a white solid,

Caliinn b Gyevpias p@‘@as@ﬂs‘@)m M@det(l@—lbedce]s (W akirghanArYK).7 Moho-

pcglxlwfcﬁ}qngrﬁne%ujﬂ WAl %btaim fl(qugD%{upRPsl Phélréﬁcecl lﬁ'ﬁs ({saka,
Jafan3, Mad Hi#i-C1b, mﬁ;r@r?ea(lsl Rerdd ttomm thﬁenﬁ otk , éBlsley, Surrey).
rrole-CH), 6.23-6.21 (1H _m Pyrro (1

Chigmod’x Pigies oV ere QMrchased fropp Meusoprw(wth%gbb@g MD2 Poly—D—

lysglgé_lgoﬁﬁq Z@é?\@@l%tﬁi Mgé%e &gglrfgaﬁ‘légldGreme uCes‘gérshue UK).

PHIPGD, was from Amersham Biosciences (Buckinghamshire, UK). [PH]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% CO3) in Minimum Essential Medium (MEM) supplemented
with 10% foetal bovine serum, 2 mM glutamine, and 1 mg ml"! active G418. The
cells were passaged every 2-3 days. Tor radioligand binding assay, cells were
prepared in triple-layer flasks or in 175 cm’® square flasks (for membrane
preparation). For calcium mobilisation assay, cells were grown in a 96 well plate

24h prior to the assay at a density of 80,000 cells per well.
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Exanple 2 - Synthesis of
{5-Fluoro-2-nethyl-3-ri-(tol uene-4-sul fonyl)-I|HPyrrol -
WQ 200023183y n- i ndol -1 -yl }-acetic acid (Conpound PJT/GB2006/000851
Compound 2 was prepared according to the procedure
descri bed for Conpound 1 using appropriately chosen
starting materials. 6H (400 MHz, 6-DVMBO 7.68 (2H, d J
8.6 Hz, Ar), 7.38 (3H, m &P), 7.29 (IH dd / 8.8, 4.4
Hz, Ar), 6.79 (IH, td J 9.2, 2.5 Hz, Ar), 6.27 (IH dd
Praparotion ofcell mpmbngs 6.19 (I1H, t J 3.4 Hz,

VENGBLE L BB o BHSEGT b 3o o

1 2 , h
P ﬁ@bﬁ)(fis 42%\902% aﬂ'fl“El)’( ZGCCP%@TB):HG- Eﬁlﬁegg?érﬁ ctio B 1dcES vere washed

WI{YBRE% (azdcﬁﬁtaichq:dj B#iBg I@e‘fﬁf&qﬂééﬁe utiony1y mlpepflaslol -When the cells
W%o i él 7%' &{1"‘9 u%re D) héﬁle '\AQ%@LOI etCYeJdt ?f&%dg?ré%%' 15538 The

ar e
celd esas;renkxeds fvx@re mmﬁnga@l(]:lﬂ(&(}srpm prﬁmm"cataﬁﬂ )te@b;ﬁlﬁﬁéﬂ in 15

H 400
m1( P fﬂg) d %fﬁi@zga( P4Rp %CAFefi W?th340( P ¥#EPR§) P %3). Cell
su }_}leehkmﬁiéj ’wgnesth%n (l‘lfblr_lﬁbgf:%lsecﬁﬁglng 215 Q9! ﬂrri)fat‘]seﬁgé' 4&% fBr 38 S.
Thg hth%enaZce Avadzcentiithgedoat 267G0 Hm forJl(Bmin el ther s)upe&a%t was

cobba B3 PSRBT St 8 181 2t B K00 90 v
requ&Jﬁ):le& M tdhtfed 88d Q@redExAIDPE it ahgﬁ@t@%@ neUsh Af TR bbtein
Ant agoni st Activity Materials and Methods Materials

comangiiatipn wag 9@6%1@6 by 8reasebod ploBradbird € 194y, uing kayine serum

[
0 ARt e KA ALY SRR B o 10
mﬂlazlilﬁh)esud‘@ﬁﬂecﬁm hce%ld@\smdmﬁfwa(cﬂe BT ik /O, MH ey mM
bi ot ei%éJBl sley, Surrey). ChenoTx pl ates were purchased

Glngest Kl e Nafel: (1€arMrindometgacinppnd dispgilippspisitiged at 20,000

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

Radioligand binding assays

PHIPGD, (160 Ci/mmol) binding experiments were performed on membranes
prepared as described above. Assays were performed in a final volume of 100 ul of
buffer (1IXHBSS/HEPES 10 mM, pH 7.3). Cell membranes (15pg). 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 pl ice-cold assay buffer to each well,
followed by rapid filtration through Whatman GF/B glass fibre filters using a
Unifilter Cell harvester (PerkinElmer Life Sciences) 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

M unlabelled PGD,. Assays were performed in duplicate.



coated 96-well plates were obtained from G einer

(d oucestershire, UK). [3H PG2 was from Amer sham
w@ewsovasres (Bucki nghanshire, UK). [ 3H SQR954BCTa82006/000851

purchased from Perkin El mer Life Sciences

(Bucki nghanmshire, UK). Al other reagents were

obt ai ned from Sigma-Al drich (Dorset, UK), unless

ot herwi se stated. Methods @1 cul ture Chinese Hamster

Ovary cells were transfected with CRTH2 or DP

receptors (CHO CRTH2 and CHO' DP) and were mai ntai ned

in cuylt in.a.humdified atnospher t. 3.70C (5% CO
TRt thif ERUSHPP Lo RAERs CrRp Ry 96 g BRdiecd Gartpunls 1
and QAo R CRITHROMIAITSP SREMBIs afe AV intEBldne, and 1 ng nl 1
active (418. The cell's were passaged every 2-3 days.
For radioligand binding assay, cells were prepared in
triple-layer flasks or in 175 cnR square flasks (for
menbr ane preparation). For cal cium nobilisation assay,
cells were grown in a 96 well plate 24h prior to the
assay at a density of 80,000 cells per
wel | . Preparation of cell nenbranes Menbranes were
prepared either from CHO CRTH2 and CHO DP cells, or
fromplatelets (as a source of TP receptors). CHO
cells grown to confluency were washed with PBS and
det ached using a Versene solution (15 m per flask).
When the cells were grown in 175 cn? square fl ask
they were collected by scrapping in PBS. The cel
suspensi ons were centrifuged (1,700 rpm 10 m n, 400
and resuspended in 15 m of buffer (IxHBSS,
suppl enented with 10 nM HEPES, pH 7.3). Cel
suspensi ons were then honogeni sed using an Utra
Turrax at setting 4-6 for 20 s. The honbgenate was
centrifuged at 1,700 rpmfor 10 mn and the
super nat ant was



WG 2@on05183

col l ected and centrifuged at 20,000 rpmfor Ih at 4C
The resulting pellet was resuspended in buffer and
-800C in aliquots of 200-500 m .
concentration was determ ned by the nethod of Bradford
(1976), using bovine serum al bum n as standard. The

pl atel ets were washed by centrifugation at 600xg for
10 mn and resuspended in Pée- col d assay buffer (10 mM
Tris-HA, pH 7.4, 5 mM d ucose, 120 nM NaC, 10 nmM
Tabledonmet hacin) and directly centrifuged at 20, 000 rpm
for 30 mn at 40C. The resulting pellet was treated as
descri bed above. Radioligand bindi ng assays [ 3H] PGD2

ThECPGBL@I61000851

( & hpdudd ™! ) | DBIHHIMOtCERTHIREDINET € BRSdih S (PP Réteptor
menbranes preEared as descri bed abovq. Assays were
performed in a final v&iga¥)of 100 of bubeﬁﬂﬂ)

(- XHBSSHHEPES 16—M—pH—73)—Cett— nuranes 202““

Cel | nbranes 15ng wer e prei ncubat ed roon?
tenpepature W th varyinggpgoncentratidn of conmp&ig nNg
ligand for 15lmin [3HPGEY (mol, final concentration)
was tBen addej and the irktubation cortinued f&W00a
further—one—hotr The—t+eaction—rwas—

O.T T-oom ltll}JCI Cll e
term nated by the addition of 200 m ice-cold assay
buffer to each well, followed by rapid filtration
t hrough What man GF/ B glass fibre filters using a

Unifilter Cell harvester (PerkinElnmer Life Sciences)
and si x washes of 300 m of icecold buffer. The
Unifilter plates were dried at roomtenperature for at

|l east 1h and the radioactivity retained on the filters
was determned on a Beta Trilux counter (PerkinEl mer
Life Sciences), followi ng addition of 40 m of

Opti phase H -Safe 3 (Wallac) liquid scintillation. Non
speci fic binding was defined in the presence of 10 nmM
unl abel | ed PGD2. Assays were perforned in
duplicate. The results of the radioligand binding
experinments for the binding of Conpounds 1
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and 2 to the CRTH2 and DP receptors are shown in Table
1. Table 1CLAIMS 1. A conpound of general formula (1):

wob@eeP318R1 i s hal o or cyano; R2 is Cl-C4 al kyPCT/@B200RB008S1

i s phenyl substituted with one or nore substituents
chosen from C1-C6 al kyl, halo or -SQ2(Cl-C6 al kyl); or
a pharmaceutically acceptahle salt, hydrate, solvate,
conpl ex or prodrug thereof 232. A conmpound of gener al
formula (I11): (H wherein R, R and R are as defined

eneral formula (1); andR4 is Cl-C6 al kyl, aryl,
(CH2) nOC(=0) C 1-C6al kyl, (CH2) n\N( R5) 2,

CH (CH2 =Q) R6) 2. [ 2; R5 i hyd
l'net(%‘/f:?‘z’@q?g‘g) ?%fa%fogn‘i“i@l(f): 8? a phar Imsaceﬁtir((:)gllelnyor

acceptable salt, hydrate, solvate, conplex or prodrug
thereof. 3. A salt of a conpound as clainmed in claiml
or claim 2, which i@%&ﬁe sodi um potassium cal ci um
al umi nium zinc, méFAR®si um anmoni um choli ne,

di et hyl am ne, TRI'S, di Bthanol am ne, et hanol am ne,

et hyl di am ne, piper./'né acetate, trifluoroacetate,
| act at e, gLuconate, citvate, tartrate, mal eate,

mal ate, p ot hepate, adi pate, al gi nate, aspartate,
benzoate, bu drig®? uconat e, cycl opent anate,

gl ucohept anateyZ griicer ophosphat e, oxal ate, hept anoat e,
hexanoat e, funarz%?} ni coti nate, panoate, pectinate,

3- phenyl propi oH@tg( picrate, pivalate,
© @

wherein R is halo or cyano;

R?is C1-C; alkyl; and

R?is phenyl substituted with one or more substituents chosen from C;-Cg alkyl, halo
or -SO,(C;-Cg alkyl);

or a pharmaceutically acceptable salt, hydrate, solvate, complex or prodrug thereof.

A compound of general formula (II):

R1

y

wherein R', R* and R are as defined for general formula (I); and
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proprionate, tartrate, |actobionate, pivolate,
canphor ate, undecanoate and succi nate, organic
W@ adobo9i183 aci ds such as net hanesul f onat e, PCT/GB2006/000851
et hanesul fonate, 2-hydroxyet hane sul f onat e,
canphor sul fonat e, 2-napht hal enesul f onat e,
benzenesul fonate, pchl orobenzenesul fonate and
p-t ol uenesul fonate; and ingﬂganic aci ds such as
,hydrochl oride, hydrobrom de, hydroiodide, sulfate,
R*bi sial f 4EeCs heniksll f at, tfﬁlldﬁy@ﬁ?é#@clp@aaﬂmlf at €H)mNR),
d or sulfonic acid salt. 4. A conpound
CI’EQ&(SE@ H@a'o?]% )%iny one of clainms 1 to 3, wherein,
I ndepedent:y or in conbination, RL is halo and R2 is
met hyl or ethyl. 5. A conpound as clainmed in claim 4,
vvhe |1ﬁh)7é.f08%}1‘1’1119@hb1 and R2 is nethyl. 6.
(IJEF .fonyl -1 H pyrrol -2-yl net hyl)-5-fl uoro-2
- mat ‘yl]- acetic acid;
orf @hﬂmemc%ﬂwtcteptab& dalt; K ydvhte svdvade, S ohiptarydr Jprddr P shierclf.
-2-ylmethyl]-indol-Il-yl}- acetic acid;
or{3-[1-(2,4-Difluoro-benzenesul fonyl)-1H pyrrol-2-ylm
ethyl]-5-fluoro-2-nethylindol- 1-yl} -acetic acid; or
the C1-C6 al kyl, aryl, (CH2)nmOC(=0) Cl-C6al kyl,
3. ((CH2y el 853 Qompomd(a(smmﬁd]@mc@)rma)ﬁ @gte?, wlirieln fesotﬂlga sodium,

erein R are as defined in.claim?2. !
POBPYEdss FA Cﬁu’%’he P4t i BACof “E‘gB%S%un&n’é%"“é‘F% mégoline,
didtRylinaiem TRIS, hgicfHaa61@H5n ObRAhSAMEhehYdihal )ﬂ?dn’ﬁﬁe a p1peraz1ne
conpound as claimed inclaim2 with a base. 8.

aC@@WpOWOa@C@tIﬁ@b magiaten glugomnte  6itraid, aitarirate, t]@a]@aﬁeormalate
me cQ I, me any
paﬁ@ gtlei'rs gq{f)? %glraéuse%)%% al? rngé e t rrgtte d@ﬂgonate

cyplopsienidtd nglﬁéohabtlaﬁditgl glyagbphaphges exdlita) hqithrﬁtragd thexanoate,
rhinitis, seasonal allergic rhinitis, atoF
furgataffat PiCPENale,o RERERIEHASERRAEN s PADGRYIPIOPIGNalen dPiggte, pivalate,

pr&HUndfel 18588k fobdhate, 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 acid or sulfonic acid salt.

4. A compound as claimed in any one of claims 1 to 3, wherein, independently

or in combination, R' is halo and R? is methyl or ethyl.
5. A compound as claimed in claim 4, wherein R! is fluoro and R? is methyl.

6. [3-(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)-5-fluoro-2-methyl-indol-1-y1]-
acetic acid;
{ 5-Fluoro-2-methyl-3-[1-(toluene-4-sulfonyl)-1H-pyrrol-2-ylmethyl]-indol-1-y1} -

acetic acid; or
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conjunctivitis, especially allergic conjunctivitis,
eosi nophilic bronchitis, food allergies, eosinophilic
w@awbngast eritis, inflammatory bowel di sease, PCT/GB2006/000851
ulcerative colitis and Crohn's di sease, nastocytosis
and al so ot her PGD2-nedi ated di seases, for exanple
aut oi mmune di seases such aashyper | gE syndrone and
system c | upus erythematus;” psoriasis, acne, nultiple
sclerosis, allograft rejection, reperfusion injury,
{3cHr @ri-Pifbipse-berzencsalipuyld Hap yirali s wawsh ylas-finerd-2-agethyl-
- eupmt ol thritis, psoriatic arthritis and
ln%gﬁbggﬁ%h@f?%Q and neur odegenerative di seases such as
orAl e m&:«rcﬁs dlikyleasalyl, Pa(rlﬂzmmﬁo%ﬂls@ﬁﬁ&@l, S((L‘I]?&QN&IF% or
trophi ateral sc|erosis, 10. e use of a
CRBt B RS TR Da P dns Roi HpoGHo RS A RS ffigregichimre
preparati on of an agent for the treatnent of allergic
asthma, perennial allergic rhinitis, seasonal allergic
7.1 hi rAtprecesatfapthe pleparatiorn iof ,a canp@aokl dwy pleimseahnsi tiamtly, the
i ncl udi ng contact. dermatitis), .conjuncfivitis,
prieefestpR g SRR n Sited & SR dB Sl g ¢ base.
bronchitis, food allergies, eosinophilic
gastroenteritis, inflamatory bowel disease,
8. ul cet gempeunsisiclaimeditdangraiert sladins é 4¢ é fornss iwmpgtisies
and al so ot her PGD2-nedi ated di seases, for exanple
aut oi mune di seases such as hyper |gE syndrone and
9.systRab@pbutius cifivbd @N@iyushe @SHIMASit6 6 faCHR.in M thdaphént or
scl erosi s a[lo%raft rejection, reperfusion injury, =
prevenan Of slstgiqatthipa, perphrplarleraic siNEs, sgasopel allgsgic rhinitis,
1eu i.e. art itis L.ati ; i.ti s ...
atg sl(?e(?;%@%t?ﬂlsf [ s? H{éﬂﬁ%f n‘éﬂﬁ%@é@ﬁgg ata¢l I%/Jgﬁddlltléseacggtgasug%m%lus)’
coAjunb@viiigr 'espadiasdlyasticrgRar ddnpaetivsisdi @sawehilist bedoeh#ingd food

amyoptrophi c. lateral sclerpsis. 11, A pharmaceutical .
A0 SR iso BRSTEP SN AR TRUATIBREY Heel et Hiopragfip colitis
an@N€rdMn’ €l iR ﬁzisfbc@ofsf%g%ch Slsobinlr PANRHERGRUL 8 ses, for

excipient or carrier. . A pharmaceutical conposition
examplel antomomime cisadses Buck o ket dgEtayatioore byd systemic lupus

erythematus, psoriasis, acne, multiple sclerosis, allograft rejection, reperfusion
injury, chronic obstructive pulmonary disease, as well as rheumatoid arthritis,
psoriatic arthritis and osteoarthritis and neurodegenerative diseases such as

Alzheimer’s disease, Parkinson’s disease, stroke and amyoptrophic lateral sclerosis.

10.  The use of a compound as claimed in any one of claims 1 to 6 in the
preparation of an agent for the treatment of 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
bowel disease, ulcerative colitis and Crohn’s disease, mastocytosis and also other
PGD;-mediated diseases, for example autoimmune diseases such as hyper IgE
syndrome and systemic lupus erythematus, psoriasis, acne, multiple sclerosis,

allograft rejection, reperfusion injury, chronic obstructive pulmonary disease, as well
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t he nasal, buccal or topical adm nistration, including
topical adm nstration to the eye. 13. A pharnaceuti cal
W@ vp0%3183 on as clained in claim11l or clai m 12CT/GBRV6/000851
including an additional active agent. 14. The use as
claimed in claim110, wherein the agent al so conprises
an additional active agent..  15. A pharnmaceuti cal
conposition as clainmed in aim 13 or the use as
claimed in claim 14, wherein the additional active
as ghewmnateshpithiiss pseriatigguHirdissansiuesiecrsthgtis mpd eesfodegenerative
. [ nQl.ds such. fhuticasone: antihi stam nes .
iy S8 RS BB R B e e oo
latemidselbiokiast ; anti -1 gE anti body therapi es such as
omal i zumab; anti-infectives such as fusidic acid
(particularly for the treatnent of atopic dermatitis);
anti-fungals such as clotrinazole (particularly for
the treatnment of atopic dermatitis);
11 mmuh phappcesgahtsnsustonasnimacing 4 conspoand ap alatrhalinadnlyyone
pi mecral i.nus in the case of inflammtory skin disease;
Of(‘}!%l@? 1&?1?2%*?%%thcﬁ&}§@ Ceé‘&‘?"iﬂr?é‘:@fen&?fh Ti¢lacept or s,
such as DP antagoni sts; inhibitors of phoshodiesterase
type 4 such as cilonilast; drugs that nodul ate
12¢yt ckiphermpaceeticet compesiiidn as claivhgdoint gdeisn & f@NEbuinistration by

v i.ngenzyne, (TACE): .dru .hat nodul at e t he
g B b B Pl (Ao Blomi oA K o the e,
bl ocki ng nonocl onal anti bodi es and sol ubl e receptors;
13. A pharmaceutical composition as claimed in claim 11 or claim 12 further

including an additional active agent.

14.  The use as claimed in claim 10, wherein the agent also comprises an

additional active agent.

15. A pharmaceutical composition as claimed in claim 13 or the use as claimed in
claim 14, wherein the additional active agent comprises:

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;

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

i nhibitors such as zileuton. 16. A product conpri sing
wa2@enpsasnd as clained in any one of clains 1 POT/6B2a0ud/000851

one or nore of the agents listed in claim1l5 as a

conmbi ned preparation for sinultaneous, separate or

sequential use in the treatpent or prevention of

all ergic asthma, perennial A ler gic rhinitis, seasonal

allergic rhinitis, atopic dermatitis, contact
ﬂﬁyﬁ@ﬁgéﬁgﬂiivity (i ncluding contact dermatitis),

SRR e o I BB P RIS i bl
mgasdl e atitiddids sind ksibiblereaheiy, bowel di sease,

ul cerative colitis and Crohn's di sease, nastocytosis
PRaR-VA26nisttshHel aepizlifganeit ed di seases, for exanpl e

' 2 dise h as hyper |gE syndrone and
5@@@%@%?%£ﬁﬂg@§nggéiﬂé%@Fﬁ??‘psoriasis, acne, nultiple

sclerosis, allograft rejection, reperfusion injury,
hroni c obstructive pul nonary di sease, as well as
16 he urrdr UGt ERTRPHSIRG & COBRYFdaAS| chaimaed iy a1y @neayflaims 1 to 6 and

OI%ISBP 9abENEs ttliaé agé]'ﬂs q{%gdogr?g:?ﬁﬁr g é’seadjz(ﬁl%’}ﬁfé (ﬂ% atg)% for
zhel mer' s di séase, ar ki nson' " di sease, sir an

sianjtaEpnspleparateatresegherszl eso$i she treatment or prevention of 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 bowel disease, ulcerative colitis and Crohn’s disease, mastocytosis and
also other PGD;-mediated diseases, for example autoimmune diseases such as hyper
IgE syndrome and systemic lupus erythematus, psoriasis, acne, multiple sclerosis,
allograft rejection, reperfusion injury, chronic obstructive pulmonary disease, as well
as rheumatoid arthritis, psoriatic arthritis and osteoarthritis and neurodegenerative

diseases such as Alzheimer’s disease, Parkinson’s disease, stroke and amyoptrophic

lateral sclerosis.



