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1 The present invention relates to compounds which are useful as
pharmaceuticals, to methods for preparing these compounds,

compositions containing them and their use 5 in the treatment and

prevention of allergic diseases such as asthma, allergic rhinitis and atopic
dermatitis and other inflammatory diseases mediated by prostaglandin D2
(PGD2) acting at the CRTH2 and/or the DP receptor on cells including
eosinophils, basophils and Th2 lymphocytes. 10 PGD?2 is an eicosanoid,

a class of chemical mediator synthesised by cells in response to local

tissue damage, normal stimuli or hormonal stimuli or via cellular activation
pathways. Eicosanoids bind to specific cell surface receptors on a wide
Yati¢ieahtisseas dhralgbou drenpodidndhivtdisdaiveiibus giteaisdeuticals, to
these tissues. PGD2 is known to be produced by mast cells, .
ER R BB SR P S S AR e gl use
toticentrations indheaisvays of althgiatsspaiieicthallenged, wittgic rhinitis
antigen (Murray et al, (1986),.N, Engl. J. Med. 315: 800-804). Instillation of
SR R STHAS 2 BT R ek e S e A FoLRONELP D
(Rciiding:throackiac QST ziand(biathty BPaledd884 piN cHiginduMeg.c3dihophils,

gé)%%lﬂg;a?ﬁnffé?nrr?thal, 1997) Thorax 52: 513-518) and eosinophil
mulation

ACG ey &L, £1989) J. 20 Appl. Physiol. 67: 959-962). The

potential of exogenously applied PGD2 to induce inflammatory responses

been confirmeg by Ehe use of tr.anls enic mice verex&){)essiﬂg human
S an e1cosano %C a%s 0? chemica eglator. S%Il ?Slﬁe Y. C, 11 reSponse
synthase whith exhibit éxaggerated easinophilic Tung’inflammation
ankhdah 2i syto kime 425, pradudtiaminl resjomse talantigen ¢Fyjaarilkial activation
281023 J. IrEmanoI.. 63. 4 %"449%" The first rfeceptors ecific for PGD2 o
a S. 1CPSanoi1ds O %pe ific cell Sur F.C I C%) qu O]i]. a w ﬁqVﬁI‘lG‘[y of
e discovered was the receptor which’is ‘linked 10 elevation of the
intacethuiaudbvelsiaf bAdtPnid oneliatg PGOAsisffrotsght thesmediates mBEHD, is

R B B e S e SR g s
beotedelectedpndsgbd-oncdinZacels)iwtichnisraypreSsstihytithatients challenged
YPROCYISSNQSINORNIT 37856), N. Engl. J. Med. 315: 800-804). Instillation 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 et 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. 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 (Hirai et al, (2001) J. Exp. Med. 193: 255-261, and EP0851030 and EP-A-
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basophils (Hirai et al, (2001) J. Exp. Med. 193: 255-261, and EP0851030
and EP-A 2 1211513 and Bauer et al, EP-A-1170594). It seems clear that
the effect of PGD2 on the activation of Th2 lymphocytes and eosinophils

is mediated through CRTH2 since the selective CRTH2 agonists 13,14
dihydro-15-keto-PGD2 (DK-PGD2) and 15R- methyl-PGDz can elicit this
response and the effects of PGD2 areblocked by an anti 5 CRTH2

antibody (Hirai et al, 2001; Monneret et al, (2003) J. Pharmacol. Exp.

Thers 13%11%&5&)alnElDrj{raW(I‘Bm}ieh@éVﬁchBeag&mst}B\MZ&ﬁ(Bﬁb@Ez on

D R o koA @%@ﬁm
Basadeotivih |€Rvﬂderm1ﬁtﬁtag@,n i ﬂglﬁﬁDES%tb@GBJ H2Keaptor aadin SR-
h he infl 10
ARG 167010 b oSS S SGH et SRAiETP ey an ant-
anpif2 detivedifi SHE -6 al],mBMMugga@tsetMI (beod)ethBtaonatathEikp. Ther.

SR LRI PO MILAIROLISE I oo

mjgmm[rmwférﬂﬂsgaﬁphmemsfusmmmpmlanﬂlmnemhezmﬂ;rﬁ}mmoal (2001)
SOREgT Bl NG 366 ORdIeles Pt aRRn oLBERE AR SR E R,

recep ompoun |ch bin are
W@e@&ﬂ@ﬂﬁ%ﬁoﬂﬁ\é@aﬁfﬁ@l%ﬁmﬁﬁdﬂh fihiess d&mpﬂamdﬁim noinponent

(Eg\éf E}w}aeégd%r %lg?:n(? an wﬂE S|m|I coméﬂi:)unlc(i:sr by and atopic

60548’ wﬁere ey wetre said'to Rdve
aatinmfteanmatory, 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
BRatriao 69@&&@%51;’1@ riteit 2bealnsthoctive aineaytdisetsesasushwas dasthidtify

ShUSNERIHEIvE pumanary dieease, (GORDY a2 HmbeL GhOMEr i
ases INCluding various condaitions O ones an jOIn S Skln na eyes,
Gllet]gct, dential and@ernpheraldiernseussypstémiamdiofhgr and a number of
inflammatory conditions, all of which are mediated by the action of PGD, 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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tissues as well as allograft rejection. 30 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 3 time
when these documents were published, the compounds they describe are
COX inhibitors, an activity which is quite different from that of the
compounds of the present invention. Indeed, COX inhibitors are

aontraigdichéed drodhméreameawmmmy @fethaﬁai@aaaesla@cﬁemidjﬁ ains,COX
for. xample asthma a flammat Fbowe 5 dis ase{| which

B8t Gt tEfr@V |}?\/8Hﬁ8n Srﬁléefﬁ?nal thdug 390%?}‘“‘15 of the
pmmmﬁ&mrlseﬁltﬁdﬂeﬂ(aﬁhfmlmmﬂdIﬁl@ﬂﬁoﬁlﬂ‘ﬁrﬂﬁéﬁ&ﬂhﬂﬂ\tﬁﬁtﬁéﬁtment of

have d fcﬁ: %red a series ofé1 doIe cetic acui h are tlcularl b 1
DA AN SRR S ARG 4t Eﬁ?%‘ﬁf?é’ %6?6 ,Powe
WiiCase-0O3RMBD, W eAPDOABABfathd WWEIeAt 01 GdR{dn aHeramell;Oalthdﬂ)g&ﬁ they
acetic acids. However thes ounds.are said to be aldose reductase
RSP TRat A B S P OR G CES ieltus (WO-A-0050268,
WO-A- 0032180 and WO A -0164205) or hypouricemic agents

O 'raés%%l’?1849 1??69% 26 gosg?ljgstegft?nlfi OI%C% etic a thh are
are salc]/%o e in ItOI'S Ofy trhromboxane syn e%ase anaafo W

pmejfa:ﬂlmh;hactreamegbmifsmasfcﬁ’t@hg sutlh aR ThiDnebasis:. |schaem|c heart
disease and stroke. The compounds are all substituted with a pyridyl

group. 20 WO-A-9603376 relates to compounds which are said to be
BRDARIABIRIEE SWDHAR 0638 ILe W @ A6 IiFé 84 antl OV OroxdHied ZBihrthaclate to

A5 A, TESS, SRR ISR AIE RS0 SIS BE YRR (2 ot
inhibitors useful in the treatment of diabetes mellitus (WO-A-9950268, WO-A-

0032180 and WO-A-0164205) or hypouricemic agents (WO-A-0151849).

US 4,363,912 also relates to indole acetic acids which are said to be inhibitors of
thromboxane synthetase and to be useful in the treatment 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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25 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 30 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
thisiproar thatarlodpplicagian dteaches thaikatiopaungsiditbukotaicatiaadittd In
roup on the indole nitrogen do not have signi eptldoleukotrlene .
RS IR B RS Pl B b BErRIBEdE v which
ﬂﬂ&mrataﬂ\aeatﬂeacwIgﬁmpadhha\zermmlamtmmﬁagmupfohfﬁmrmgn@ conditions
nitrogen, are uE ul for tre conditions such as asthma, hay fever and

%Pr%’rgfcarsﬁ "B %Vﬁrﬁg al%%gécd B4t8d imidazole substituted indole

acetic acids which are said to be useful in the treatment of conditions

C mbaqsis, ischaemic heart dis troke, transjent |s haemic
R D B R, g e e S MO A vo
marsmﬁul iin tihe ﬁemm&nbbé@ﬂhdﬂmahemalﬁedﬂﬂgpm achemnimmart disease,
PG tthe CRT recept?tr 3 557,142 r I%es to

S%flil aemic. a ralhae 1% scular co

186 stlfu{le 616 Carb oxy Icacids edters Which aré" s&i
disbtutsn fﬁ&:tee:atmembnﬁuﬁlmm]madocymemddfmdﬁ&w!@&é\}ﬁﬁ@%31598 action
(r)?lﬁﬁaﬁ tgt pt&s WhICh are CRTH2 receptor antagonists. They do
Pot have an aromatic su C%uent Cross et al, J. Med. Chem. 29, 342-346
(1986) relates to a process for preparing imidazole-substituted indole

ids.fro rr esesTeZ compoun

ﬁ%ésegfg%amfn be |§h|‘gb fgrs of?thfbn H6xane s%ﬁﬁwe‘fl e e&ers lthh are
8RR Ao 053820l nethhetsdamtmimlefam:émlaatd@erwdiwahlch are said to
be leukotriene antagonists.

liBations of
O pe

WO-A-03/097598 relates to compounds which 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 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.
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25 US 2003/0153751 relates to compounds which are sPLAZ2 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- 30 1. There is no suggestion

that the compounds might have CRTH2 antagonist activity. 5 WO
2004/058164 relates to compounds which are said to be asthma and

allergic inflammation modulators. There is no demonstration of any
ROOVRYEMOB TGS Atelis t@chﬂ)ﬁh@ﬂuﬁﬂyashﬁmm paidnds vehigkhhinchitad thidergic

\ﬂ% H2 rece%%%ﬁre disclosed.in WO-A-03/097 % and . . - dol .
TATSSR #ese 6HPOLR S%?&%Hﬁ%?élg BRI AT A iipdole acetic
WiO-#ri03087042 the indole system is fused at the 2-3 positions to a 5-7
membered carbocyclic ring. In WO-A-03/097598 there is a pyrrolidine

group at the indole 3- position. 10 WO-A-03/101981 and WO-A-03/101961
Oothp@latk teidompadnid e dhRTEl Batit ¢éptdrenfe RITIdR sat g ONIStA0B1097042

r tic |ds with an -S- or -SO2- group linked to
GRS D SR R SRR G A RO
dﬁmlndGemaolmx:yhceamds fuskit e paricylesiyiasctive @FGT'HZnembered
alagonists; Jhe presenhapplisaton ielataes fo, Simiar compaundahich. 5.
are even mor ac ve aspec ofethe P 24Nt iHVeh fhers i
positided a compound of general 20 formula (I): R3O O—S N

WO-A-03/101981 and WO-A-03/101961 both relate to compound which are said to
be CRTH2 antagonists and which are indole acetic acids with an —S- or —SO,- group

linked to the indole 3-position.

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

formula (I):

R1

@
wherein R' is halo or cyano;
R?is C;-C4 alkyl; and

R’ is phenyl substituted with one or more substituents chosen from C;-Cg alkyl, halo
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R1 R2 NHO4 O (I) wherein R'is halo or cyano; R2 is C1-C4 alkyl; and
25 R3 is phenyl substituted with one or more substituents chosen from
C1-C6 alkyl, halo 6 or -SO2(CI-C6 alkyl); or a pharmaceutically
acceptable salt, hydrate, solvate or complex thereof. In the present
specification "C1-C6 alkyl" refers to a straight or branched saturated 5
hydrocarbon chain having one to six cgrbon atoms and optionally
substituted with one or more halo substituents or with one or more C3-C7

Gymw@]-@mml) Examples include methyl, ethyl, n-propyl, isopropyl,
t-butyl, n hex fluorom eth methylene ro

SR ETEE LRSS PSP Ay o TR op 91 16 CEotoy MRy hes a
S|m|Iar meaning except that it contains from one to four carbon atoms.

C7c cloalk feEs to, ?riﬁ ag 7member car cyc CL ted

5611%5 8ﬁ §¥Bups & cJS Bsr&&ﬂ Sé% Uy, 8%81]6% jrate

hyﬁi@mbﬂiexyhﬂnﬁﬁmgmmosmc&mmm ahdetersotallycibsaniesd, with
bromo or iod riate harmac utlcall and vet ril table
o1 T SRR <2 St taul o e Yok v
Balisiplesh asdodburrmpﬂtalssiwmw,alcmmpﬁMmwihnxproplyie, magingsium-hexyl,
f’jrl{}‘ljuco)}grenrem}?lt alzs ailtlsoroet\fllef y'i'éﬁé‘é%?é;?r%%y' €, methylenecyclobutyl and

methylenecyclopentyl.

“C;-C4 alkyl” has a similar meaning except that it contains from one to four carbon

atoms.

Cs-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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diethylamine, TRIS, diethanolamine, ethanolamine, ethyl diamine,

piperazine and other well known basic addition salts. 25 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,
giyeanphosphaiRosxiaiatd)eptangsithdiaxantfaiais0 fosiakaleulfonate, p-

icotinate, pamoate, pectinate, 3-pheny|propionate, picrate, .pivalate,
R el g BV ARE Ear B8 il AUt it 2
Budaiclaieri dorgahydsibifomiclacidsysiiciv didénetbafigsulfariaiéfate, hemisulfate,
thanesulfonate éofhy%()%%%hane 7/ sulfanate, camphorsulfonate,
ke ¢

-lﬁgﬁ?‘ﬂ?itgréjr?&lﬂ fé%@%%ﬁ%ﬁﬁ(gig ?)C-l Hlorobenzenesulfonate

and p-toluenesulfonate; and inorganic acids such as hydrochloride,

robromide, hydroiodide, sulfate, bisulfate, hemisulfate, thiocygnate,
ST B e e e e BT & T e Valuable
phateracelitieally or veterinarily acceptable may still be valuable as
intermediates. If a chiral centre or another form of isomeric centre is
present in a compound of the 10 present invention, all forms of such
I$@ambiralr disotreess aimahudifigrenahisometis andrdiagiereaisonaersmaraind of the

intended to be cov er heretin. Cig)mgounds of the invenlti%n contai .irrug a
% eselilt myention ab orms oI sucn 1Somer _or 1Somers, 1nc llrlﬁ enar1 101MICTS and
iral centre may be used as a racemic mixture, an’enantionterically

énsichadsonixttyegrorithentedetmibenuixteredniayche s€panateddssiofjthe invention

well-known t chpiqeu s and a indiv('!dual enantiomer may be used alone.

(j_%tqalnln a cnral centre a% %use as a{.race 1C mlxalr an enﬁntlomerlcally
n preferred compounds of the present invention, independently or in

canchibtionulR, iohale arddrAdsmetimgd ongthlpe. 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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It is particularly preferred that R' is fluoro and R2 is methyl. 20 Especially
active compounds of the invention include:
[3-(1-Benzenesulfonyl-IH-pyrrol-2-yImethyl)-5-fluoro-2-methyl-indol-I-yl]-ac
etic acid,;
{5-Fluoro-2-methyl-3-[1-(toluene-4-sulfonyl)-1H-pyrrol-2-ylmethyl]-indol-1-
yl}- 25 acetic acid; and 8
{3-[1-(2,4-Difluoro-benzenesulfonyl)-1H-pyrrol-2-ylmethyl]-5-fluoro-2-meth
Phrifvttdrhy raceticl said. O Ratpoutallyo pretaired salis @ftiheinclude:
compounds of the present invention include: the potassium, sodium,
ammonium, lysine, diethylamine, TRIS, piperazine, ethyl diamine and
eibhgoodasning salifurb, Tdeneainpoungiet gdiehglfatime T QYSnaipeeazine, ethyl
erived in vivp from a prodrug. The prodrug may be a compound of
8%P§|%ﬁ3/rﬁiﬁ%nﬂ%1?’ﬁ‘%ég§':s N R1R2 NR40 4 O 10 (Il)

The compound of general formula (I) may be derived in vivo from a prodrug. The

prodrug may be a compound of general formula (II):

R3
\ 7/
O=S
\
u
NN
R1
\ R2
N
R,O
@]
(IT)

wherein R', R? and R are as defined for general formula (I); and
R* is  C-Ce alkyl, aryl, (CH)mOC(=0)C,-Cgsalkyl, (CH,)mN(RY),,
CH((CH2)mO(C=0)R%),;

mis 1 or2;

R’ is hydrogen or methyl;

R is C-C g alkyl.

These compounds of general formula (II) 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 or complex thereof.

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

(IT) is used as a prodrug include:
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wherein R', R2 and R3 are as defined for general formula (I); and R4 is
C1-C6 alkyl, aryl, (CH2)mOC(=0)Ci-C6alkyl, (CH2)mN(R5)2, 15
CH((CH2)mO(C=0)R6)2; mis 1 or 2; R5 is hydrogen or methyl; R6 is
C1-C18 alkyl. 20 These compounds of general formula (Il) are new and
therefore, in a further aspect of the invention there is provided a
compound of general formula (Il) as defined above or a pharmaceutically
acceptable salt, hydrate, solvate or complex thereof. 25 Examples of

mthszulwwumi@l%rw@upgws@@@?e)eﬁmp@H@dII@ﬂ%(m{ﬁI CpHBNGH) or
me et ropyl, pheny
@#ﬁ%@f&%{%ﬂ% E@M@)ﬁs é?ﬁ% R¥$2 or CH(CH20(C=0)R6)2
wherein R6 is as defined above. 5 Some of the most preferred

compounds of general formula (1) are the C7-C6 alkyl, aryl,
(CH2)mOC(=0)C1-C6alkyl, (CH2)mN(R5)2, CH((CH2)mO(C=0)R6)2

1eLS Pk f | forpul { kyl
D Do ame s R RS earEs s Sheenid formuta () s b -G

T yAc(EHO- WG EF e donllspl N@Hﬁ)@éﬁ&rai fﬁﬂri‘i(@{(zl]&@&f@s)lh hr@&imgof [3-
d
Qr%aa ﬁ’lslgﬁg%ﬁ ﬂ%aé?erg%?g mpoJ; n (J(Iega%ﬂg gﬁ(grgﬁ‘ (I)Iln?; I'L abgé?9

prsbared from compounds of general formula (I1) in WhICh R12 is C1-C6
alkyl by hydrolysis with an alkali such as sodium 15 or lithium hydroxide.

The reaction may take place in an aqueous solvent or an organic solvent
WrhemibenenufamedtaiogenargdiceimolyéHi asesdfor tiedragciion later wainstpemed

ff feray Ao tan. Aps WalRL ERREI G, '&@oﬁ*&ﬁﬁraat?&%‘étoqftﬂéepatlem

invention, there is provided a process for the 20 preparation of
compound of general formula (I), the process comprising

Compounds of general formula (I) may be prepared from compounds of general
formula (IT) 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
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

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

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

general formula (III):

R1
N

O (111

wherein R', R? and R? are as defined above;

with a compound of general formula (IV):
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hydrolysing a compound of general formula (II) with a base. Compounds
of general formula (II) may be prepared by reacting a compound of
general formula (Il1): R1 R2 N R40 25\\\O (lll) wherein R', R2 and R4
are as defined above; with a compound of general formula (IV): 10 R3
0,10 ON H (IV) wherein R3 is as defined for general formula (I); 5
under acid conditions. It is preferred ta@ool the reaction mixture to a
temperature of from about -5 to 5C initially and then to complete the
reaction at room tempeRBure. 10 Compounds of general formula (IV) are
known to those skill&thipt#e art and are readily available or can be
prepared by kndwn methods. Compounds of general formula (l1l) can be

prepared from c%of general 15 formula (V):
Ho A\

av)
wherein R’ is as defined for general formula (I);
under acid conditions.

It is preferred to cool the reaction mixture to a temperature of from about —5 to 5°C

initially and then to complete 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 (III) can be prepared from compounds of general

formula (V):
R1
m R2
N

H
V)
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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R1~R2 NH (V) 20 wherein R' and R2 are as defined for general
formula (I); by reaction with ethylboromoacetate in the presence of a weak
base such as potassium carbonate and in a solvent such as
N,N-dimethylformamide (DMF). 25 Compounds of general formula (V) are
readily available or can be prepared by 11 known methods. The
compounds of general formulae (1) angi(Il) are useful in a method for the
treatment of diseases or conditions mediated by the action of PGD2 at the
kRWh 2h&he@beptor, the method comprising administering to a patient in
need of such treatment an appropriate amount of a compound of general
formula (1) or (ll). Therefore, in a further aspect of the invention, there is
wmvhiﬁﬁbammmﬁﬁlgmlab&)(mmadlxm @tr fasafae in menkchod. 1@ the

Th d ticylar | for th t t ticul
SR C/USTHE o BPRY o 1 B 8 & 8 P TH2
M@ﬁm}ﬁtﬁm}ﬁﬂ?wﬂ@me@@mmmﬁﬁuﬁg disepagsmaiidneeddifiensh treatment

lude all th | aller ti all
AL LSO T8 CCRPEAH b AFLSRATMIG g eomtact

dermatitis), conjunctivitis, especially allergic conjunctivitis, eosinophilic
‘Pﬁere o'rtés 1090 Rl RIIES, S9SIORDIIS Aas Qe terts, NP LRSI of

general formula (I) or (II) for use in medicine.

The compounds are particularly useful for the treatment of particularly for use in the
treatment or prevention of diseases and conditions mediated by PGD, at the CRTH2

receptor.

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 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



10

15

20

25

30

ulcerative colitis and Crohn's disease, mastocytosis and also other
PGD2-mediated 20 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 nagrodegenerative diseases such as
Alzheimer's disease, Parkinson's disease, stroke and amyotrophic lateral
2Asssolkeo RS Dr-mddtihel dispaet of dheximiprtiamnothenars piadsdsdibr askyper

f a compound of general formula (1) or (ll) in the preparation of an agent .
R R AR AR St 4 P PSR Aol afeross.
alleggic: idipitis ratepiatieionatifis;ycohtanic3ebhypeaise paitindyatin diveting, as well
contact dermatitis), conjunctivitis, especially allergic conjunctivitis, .
B SR bR RSOt Aeh GRS GpTIE GALR e egenerative
diftlaunatiohydotieh clise eisalisdass attuek Gkt sadideasg s kdismdsanyoptrophic
{ntast cytosis and 12 also other PGD2-mediated diseases, for example

AUIMMENE diseases such as hyper IgE syndrome and systemic lupus

erythematus, psoriasis, acnhe, multiple sclerosis, allograft rejection,

erfusion injury, chronjc.obstructive onary disease, as well as .
e B A e b B0 RS g an Fpproprite
mauneddgeneliatiue bndise d sessssion amdilzbeinteyacisequees Parkiegon's
disease, stroke and amyoptrophic lateral sclerosis. The compounds of
general formula (1) or (II) must be formulated in an appropriate manner
Tkpefidinginpofutiedspase s Orheonditiotisnthieyrare pequided to preatd@utical
Insheloreninauher aspect of e puenlion INSTC)s RIOWIES Bocher with o
p?wa MmAceUtical compas| |onpcompr|si§g a compound‘of genera formula
phaom@trtoget ecipitmiaopbameacdithcal cexicipimataiatarmay . Bihde gotivent, as
S ARSI IETEN 45, R O 0O PRRITRRAIS s o
or prevented.

The carrier, or, if more than one be present, each of the 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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15 or prevented. The carrier, or, if more than one be present, each of the
carriers, must be acceptable in the sense of being compatible with the

other ingredients of the formulation and not deleterious to the recipient.

20 The formulations include those suitable for oral, rectal, nasal, bronchial
(inhaled), topical (including eye drops, buccal and sublingual), vaginal or
parenteral (including subcutaneous, imramuscular, intravenous and
intradermal) administration and may be prepared by any methods well
Geonn ia, theaucof iphriseascyiv2y Tierodiieyof adminigtiainivill dependivitis,
upon.the condition to be treated but preferred compositions are . ..
SOPA bt FUPTRR. o SRRV or SR bl Pl BloBRRR  colits
adoiinistradidiscneiudiing tepicatiadninsieation tipltheckyesisntiavanoosstructive
bronchial, ir%ramuscular, SLwcutar&ﬁous administration. 30 Such

ROSBaRort Y S DardticulsHly (e iR A HL AR br RERALS AHfrits and

cstadhiithmidissuch as allergic asthma, perennial allergic rhinitis, seasonal
allergic rhinitis, atopic 13 dermatitis, contact hypersensitivity (including
contact dermatitis), conjunctivitis, especially allergic conjunctivitis,
eosinophilic bronchitis, ulcerative colitis, autoimmune diseases such as

oriasis, acne, multiple sclerosjs, chronic obstructive .pulmanpar
B SRSl T, TSRS LAt RO AR ARFIISER " 2bove defined

agieoagbiitivithieecompasitio penayl bthp fepardat oy aregpnepimtd by uniformly
association the above.defined active agent with the carrjer. In general

B R A S RN A R R R ey
dissdaiatiohdhenactisecagbothwithdighioh cermeresafinaladiugabespitdduct. The
i fon ex eor;[gé %nr%éﬁle()%slffgre 8reespsa?1r1¥gseb Sﬁ)égl%&‘l:geeu 1ca ggr%il;r()gle[ion comprising
bringing a novel compound of general formula (I) or (II) in conjunction or

association with a pharmaceutically or veterinarily acceptable carrier or vehicle.

Formulations for oral administration in the present invention may be presented as:
discrete units such as capsules, sachets or tablets each containing 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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invention extends to methods for preparing a pharmaceutical composition
comprising bringing a novel compound of general formula (1) or () in
conjunction or association with a pharmaceutically or veterinarily

acceptable carrier or vehicle. 15 Formulations for oral administration in the
present invention may be presented as: discrete units such as capsules,
sachets or tablets each containing a predetermined amount of the active
agent; as a powder or granules; as a solution or a suspension of the

Richivi sigenTiblan agiyenss bigudtod 8ynortAcieeul kgoidth of &s an.
oil-in-water 20 liquid emulsion or a water in oil liquid emulsion; or as a

bolus etc. For compositions for oral administration (e.g. tablets and
sapsilteshaihddefinde docepiaplesciitior nclildiag, vepices Isushtasne or more
common excipients e.g. binding ,agents, for example syrup, acacia, . .
A JSRETSP R ARSI PBHdce BRTBS i ggpressing in a
suathyicetulbse, dibyiceldlagensadiumfesrifoyymgtiiytaelluldsess a powder or
hydroxypropylmethylcellulose, sucros an(? tarch; filler affuld carriers, for .
SRHISTe IR A S ot RS o Rl BT s MR ol itive
kaddice-acanaitol didpeastigna grinosipluale e adilers ahlgribe mpdeatyimmalditig in a
and lubricants such as ma ium stearate, sodium,stearate and other .
S SRS o e S R R o e
licané slibitsafth € allddahsilosptlasby ting @gehts ssookd aspepgesenfotnmilated
of wintergreen, cherry flayouri nd the.like can also he used. It may be
e e s R e S L SRR S recity 14
identifiable. Tablets may also be coated by methods well known in the art.

& faRistmay he made B somprsssion of moulding, SPHONal I, 0B8.0L e
more “accessory ingredients. Compressed tablets'may bé prepared by
sgmpressingin dassuidiesmachilly theastivendgentim @ fregadtantingpastilles

form, Suah Se%§?¢’¥dere8{ granuies; gptionally mixadwith 8 BIdCl, or sucrose
ug}Pcan?,ginert ﬁuen , preservative, surface-actl%e or dflispe%gfng agent.

Mduldmihtailé isontywbehasacenpyi simeulkirg tivaagent in a suitable liquid carrier.

As mentioned above, however, it is preferred that the compound is administered by a
route other than the oral route. For 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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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 10 so as to provide slow or controlled release of the
active agent. Other formulations suitable for oral administration include
lozenges comprising the active agent in a flavoured base, usually sucrose
and acacia or tragacanth; pastilles corgprising the active agent in an inert
base such as gelatin and glycerin, or sucrose 15 and acacia; and
foahthivashds ﬁemwaisjngamecacﬁiiuﬂaagemem allsdmakﬂestmﬂiimarrﬂsrea&s)f the
mentijoned above, however, i referr at the co (11

%’i&’%‘?ﬁ Er%meés?g&ﬂé Gwa th ﬁ‘t‘ﬁ% P&Rﬁé"ﬁ% T Tt
o tbqualsihbganepaviofls afitgssemhfoessioa {hdexphnsiay de/ivade up into

a cream, ointment, jelly, solution or 20 suspension etc. Cream or ointment
formulations that may be used for the drug are conventional formulations
Meelikaaiformiitsiarts foillexampléy Bs destribed in standard text books of
pharmaceutics such as the British Pharmacopoeia. Compounds of general
formula (1) or (II) may be used for the treatment of the 25 respiratory tract
’Bypieam} bhiendbial eff theccahpdnidistiditioe alﬁptar@@ann@leomefgv&(glsm as to
Fglmy ch can d sperse Ehgr[:l)harm qglcal a?tlve ingredient in

l’lCGH (% Gl’l a concentration € ective to
orm O a pOW er or |n e orm rop a SO Ion or suspension.

iﬂhﬂnmb@@;tmahe:@mmbﬁtiem@mh Ebwph@n—ﬂcsmmmgq:frmpenhmudum yeneral

faniain ) addiipniodne, aethue ndrelente 2 Juid proRean N nicn uch
ngp n W' room emp ErStiré ' Gedire juncts such

hqmmpbond;méldbmadnmnsmreammmssmyadﬁmmlmddmromhéudfmdmary skill in the

rmaceutlcal oston hich th rmacological active

e e e B R SRR i e
thechp&utiuthfecmore, 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
Compoessionfarmhaxpamsiotaddyice (B) Rargrienadddnmuelatbmsitall with one or
JeRE 51%"['}(/9 %gggtrél%vhlch are useful in the treatment of the diseases and conditions
listed above, although these active agents are not necessarily inhibitors of PGD, at

the CRTH2 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:

2 agonists such as salmeterol;

corticosteroids such as fluticasone;

antihistamines such as loratidine;
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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 PGD2 at the CRTH2 receptor. The precise amount of a
compound of general 10 formula (1) or (I1) which is therapeutically
effective, and the route by which such compound is best administered, is
readily determined by one of ordinary gkill in the art by comparing the
blood level of the agent to the concentration required to have a
I&é\ﬁ{a@’&uﬁ(z@ﬁgsﬁis’l@ fompadedslakgeneral formula (1) or (1) may be
useg%% n with one or moye active agents which are useful in
f’rﬂ% ﬁ%%racﬂééﬁgg 3?18“&?)[ B35 listed above, although these
adlinefagentssach notfinedressadigpantidutols kD2 i the CERIOpI2
rece%t r..20 Therefore, the pharmaceutical composition described above
1onaIIy contain one or more of these active agents. There is also

provideeh i euuk e latciompas ipaof g emeyaioiotina uteathhatt (b) dtofhie dermatitis);

Pé}ﬁlaratlon of an a q}jor the tr |iieatme tof diseases.and ¢ ndltlon%‘ ¢

RS RR DS RS S B TR P L BB  HE RN THE S8R A IEE case ©

ooraprisesranladdiisoasd. 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

@Hérﬁiz andgothiets infigraisaberyotibéases ithclhicling c Stz aganists kpaicasfor
meterol cortic ster0|d? uch as fluticasone; antihistamines such as

oréiltmanﬁe ?@%uﬁoﬁlene araaéomsts such as montelukast; anti-IgE

athtib ooty ghetspieSPSLoh asingaliztton abs apodisnie chive DLt @ fiugidic

AHD R RN e At me It QLAIPIG Ematitis);

drugs that modulate cytokine production such as inhibitors of TNFa 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.

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-ylmethyl)-5-

fluoro-2-methyl-indol-1-yll-acetic acid (Compound 1)

a. Ethyl-(5-fluoro-2-methylindolyl-1-acetate)
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5 anti-fungalss 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 10 inflammatory indications including: other antagonists

of PGD2 acting at other receptors, su¢h as DP antagonists; inhibitors of
phoshodiesterase type 4 such as cilonilast; drugs that modulate cytokine
Bﬁﬂd;@ﬁﬁﬁmeﬁbﬁhaa@ (irdobitgrsg ofﬂiblfazwmdimgoﬁapmmwﬁﬁ)rré& solution

Bl M Ao SLIBHER AT SOk Q26T e s o B B banD)

&ueh mm@hﬁ&zo@&;yﬁﬂmxycgemse{zlmbmrs SUﬁ;ia)laawheﬂiam aaaeun in one
t of the invention, ther roduct

Ui BB SRRl Bt 1 and RS BP G Rgiom

tbﬁbagﬁatsd@sleg ahsveds aad:@mplnad)mparzaaqn for sinwthneelySyere then

ate entlal us =N e or.condition
FGEHL 00 1 R B LD o 08 ey o B o e g 27
gvltb.omobaxdteshﬂbeddadgmdime dmbmhwlthmefbae BOé’ctbftheziﬂoHpmnkgdnonoom
imiting example, Example aratlo :

- Iieéelhrge%rfe)sutffonwalg‘l rroI @I\Fvnaesthyé)?g- fﬁl&?’op 50 fhg/vle-llsneXtraCted with
chhlyl-ydba@erti¢acidS(@ompoant dj3bimedE trghn(b-féuancts were then dried and
TRt e e B L R i
WAsA in one portio 0 a Stirred SoI0tion” of' 5-Hitoro-2 et
¢8tnhg dhrzmmgnap‘thedlmditmy@efmhmm@ev@ﬁOGthmaicemmn heptane (2:1) to

%?H”gp pratyre. S brompeacetae 223k 08 Mo AR PN LAY (11, da
J9.5,2.4 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,CHs),
2.4 (3H, s, CCHs), 1.26 (3H, t, J 7.1 Hz, CH,COCH,CHs); Tr = 1.51 min, m/z (ESY),
(M+H)" 236.20.

b. [3-(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)-5-fluoro-2-methyl-indol-1-
yl]-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 tert-butyl methyl ether and heptane gave the indole (458 mg,
62 %) as a light brown solid, Tr = 1.74 min (96 %), m/z (ES") (M+H)" 455.01.

C. [3-(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)-5-fluoro-2-methyl-indol-1-

yl]-acetic acid
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portion and the resulting mixture stirred at 90 C for 18 h. An excess of
potassium 5 carbonate (69.1 g, 0.5 mol) and ethyl bromoacetate (11.1 ml,
0.1 mol) were then added and the mixture stirred at 90 C for a further 24
h. Potassium carbonate (27.6 g, 0.2 mol) was then added and the mixture
stirred at 90 C for 24 h, cooled to room temperature and then water (500
ml) was added. The product was extragted with ethyl acetate (5 x 500 ml)
and combined organic extracts were then dried and 10 concentrated in

uaaunﬂoljewei@ewm@bmwmeﬂ wigich. wwyiﬁad hyddiash eelyiion to a

L e

ihd@ (L) ddeﬂc%&d%mﬁkskr)(snﬁ)&gllﬂ ldeimb8. & éi2abizdrBfhr&n 8Mvatet,(2:1;
6.27 4.76 (2H, s, CH2CO
@ﬁn‘z ajl% ‘16“%‘35 %86&2%%%56{%%%@#@%%) Ao é%p(sﬁ%? splution
wdk H@bu@ht?(b@ﬂﬂl—lﬂ@l'ﬂﬁ)l NIty dr&dhiotiy sold @adA)en(bbhid)rti28&120.Macuo to
{ 1-Ben enes )i. roI 2- ImethXE)- -quoro 2-m th [-ind
e

2 o SUHT Ll T i D B8 AT g (30 mi and
riftuo(dacel)caadithé. 8 miginia rlagk)rwqmra&&n Mlaibleaddmj/dfmis&mwd

a stirred soluti n 9 (5 Iu o- 2 meth ndol 1- acetc acid ethyl est
S R o S R e S RS g and
oogednitatedmol vatubcloterme thandtahitel)satiaC. Fﬁhﬁimmrby/vmsh column

rred at 0C forlhandt en at room t erat re % The re ultin
O L Y R e A e e

satbmay\hd aoldtio’0 efsAdue) vaﬁﬁtaadel{& S@Qﬂml)l\,m;z)ei({mmﬂ()))dned (2H,

T HoP Ay Bt e Bk vhb). 655) 38 2 e en g1, m

AiL),77.39i7.696(98), m/AMS). M tH);+td55903,. B €z, Ar), 6.42 (1H, dd J 9.8, 2.4
ﬁf( ngfg g%ﬁig%yé A RYIToh 2 i Bugror g ety Indolleny, 4.04
(2H, s, CH,-Pyrrole), 4.02 (2H, s, CH,CO,H), 2.52 (3H, masked s, CCHj3); Tr = 1.63,
m/z (ES") (M+H)" 427.19.

Example 2 — Synthesis of {5-Fluoro-2-methyl-3-[1-(toluene-4-sulfonyl)-1H-

pyrrol-2-ylmethyl]-indol-1-yl}-acetic acid (Compound 2)

Compound 2 was prepared according to the procedure described for Compound 1
using appropriately chosen starting materials. &y (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 (ES") (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. oy (400 MHz, ds-DMSO) 7.69 (1H,



10

15

20

25

30

Lithium hydroxide monohydrate (138 mg, 3.3 mmol) was added in one
portion to a stirred solution of
[3-(1-benzenesulfonyl-1H-pyrrol-2-yImethyl)-5-fluoro-2-methyl-
indol-l-yl]-acetic acid ethyl ester (507 mg, 1.1 mmol) in tetrahydrofuran :
water (2:1; 10 ml) and the resulting mixture stirred at room temperature
for 3 h. The solution 5 was adjusted tapH 1 with 1M hydrochloric acid and
then concentrated in vacuo to leave a yellow solid. The solid was

panitoned bm{Nﬁgm\e);hyBaqemm(me)ma Hyaied (39, mb) HadAhen tse(1H,

TRt (TS0 Gt U s AT R A e A 2 AD

6126 (¢on ¢erﬁrzaﬂ&ﬂ, Arya8:.86 (@HeBS'EP@zhrOlfé @H}%smmﬂw f@lagmylbylﬂ)astm

N HRGAD Gl 1 v acic Lo ThOE 28 48 o e A

solid, Sx (250 MHz, d6-DMSOQO) 7.84 (2H, d J 7.1 Hz, Ar), 7.74 (1H,d J
7.1 Hz, Ar), 7.65-7.59 (2H, m, Ar), 7.44-7.41 (1H, m, Ar), 7.35-7.30 (1H,
m, Ar), 6.82 (1H, td J 9.3, 2.4 Hz, Ar), 6.42 (1H, dd J 9.8, 2.4 Hz,
Pyrrole-CH), 6.23-6.21 (1H, m, Pyrrole-CH), 5.56 (1H, br s, Pyrrole-CH),
BExahiiie(2H, 19 eiid PeRemoef) CRIZHZ AN dORRCAGH) 1?52 (3H, masked
s, CCH3); Tr =1.63, m/z (ES) (M+H)+ 427.19. Example 2 - Synthesis of
f5-Fluoro-2-methyl-3-[1-(toluene-4-sulfonyl)-1H-

Materialy knethétirodisl- 1-yll-acetic acid (Compound 2) 20 Compound 2
was prepared according to the procedure described for Compound 1
using appropriately chosen starting materials. Sx (400 MHz, d6-DMSOQO)
V6812, d J 8.6 Hz, Ar), 7.38 (3H, m, Ar), 7.29 (1H, dd J 8.8, 4.4 Hz, Ar),

: J9.2, 25Hz dd.J 10.0 6,19.(1
GGG AR e I AR S SRty IR i
(13612 I?gemsbla)g 3n8Rli@H, aCHBEOAH Xrén3 M @hipporCeiBn 2013, &)saka,

2.11, (ESA) (M+H 26. m S Sis
e A B RO GR A B e ot IS Surrey),
(]ﬂmm&ﬂ]}l Plfitesrov2renptingihanetblfiowyil-Heetipadid (Gaithesburg, MD). Poly-D-
lysine coated 96-well plates were obtained from Greiner (Gloucestershire, UK).

[’H]PGD, was from Amersham Biosciences (Buckinghamshire, UK). [H]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
with 10% foetal bovine serum, 2 mM glutamine, and 1 mg ml™ active G418. The
cells were passaged every 2-3 days. For 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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30 Compound 3 was prepared according to the procedure described for
Compound 1 using appropriately chosen starting materials. SH (400
MHz, d6-DMSO) 7.69 (1H, 19
m,Ar),7.42(1H,m,Ar),7.34(1H,m,Ar),7.23(1H,ddJ8.8,4.4Hz,Ar),7.09(1H, td
J8.2,2.3Hz, Ar), 6.76 (1H, td J 9.3, 2.4 Hz, Ar), 6.35 (1H, dd J 10.2, 2.4
Hz, Ar), 6.26 (1H, t J 3.4 Hz, Ar), 5.88{1H, bs, Pyrrole-CH), 4.88 (2H, s,
CH2-Pyrrole), 4.01 (2H, s, CH2CO2H), 2.15 (3H, s, CCH3); Tr=2.17,
RYEDHES)ofMOF IR BeBBRnBsEXample 4 -Measurement of CRTH2

tagonist Activity 10 Materials and Met terials Icium-3.dye

R S S PR SRR RN AR T STy from
peselvinamneshun anagsTohiaiagd i pnCHAaIREpofr Rt eesllieals (@sakashed
15J . Macs anti-CD16 mjicrobeads were fram Miltenyi biotec (Bisley,
SR b S R oo SR oL st D SPHEn R et
(Gaithesbuig, MP}nPalyubrelyhisle dastedQ6ultit pidies weigpdistaineBS. The
from Greiner (Gloucestershire, 3HIPGD2 was from ersham .

5 T . K GRAMLH P APHRABGED e Ll Areebr i 15
Reérkih Eifier (ifefSR$S) cespiBerakingthamishire) UKyl AHBHRES, 2pHedgnts Cell
were obtained fr £n Si ma—AIdric(Ii1 l(lDorset, Hl@é less o%hert' ise 4S(§)atted'20
MERROUSE N Chtire ChAmEsE RamstditdVary Ciis WetefraRstéeted with >
TR Tdzhog R ¢eceptersrifCitd/LRTER gna ©OHOIDR) aind Wersupernatant was

e A TR G oA oo
ssspendat vh Jlufénine atded] atg-80RC actale)@4d 81 DI0O-THlIgiivelithe protein
PARRAGSH YRR ARS8y RAIQNARNL PRAAR AR ¢TSI Svine 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

[PH]PGD, (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 (1XHBSS/HEPES 10 mM, pH 7.3). Cell membranes (15png). Cell
membranes 15mg were preincubated at room temperature with varying concentration
of competing ligand for 15 min. [PH]PGD; (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,
followed by rapid filtration through Whatman GF/B glass fibre filters using a
Unifilter Cell harvester (PerkinElmer Life Sciences) and six washes of 300 pl 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 pl of Optiphase Hi-Safe 3
(Wallac) liquid scintillation. Non specific binding was defined in the presence of 10

uM unlabelled PGD,. Assays were performed in duplicate.



prepared in triple-layer flasks or in 175 cm2 square flasks (for membrane
preparation). For calcium mobilisation assay, cells were grown in a 96 well
plate 30 24h prior to the assay at a density of 80,000 cells per well. 20
Preparation of cell membranes Membranes were prepared either from
CHO/CRTH2 and CHO/DP cells, or from platelets (as a source of TP
receptors). CHO cells grown to conflugncy were washed with PBS and
detached using a Versene solution (15 ml per flask). When the cells 5
were grown in 175 cm2 square flask, they were collected by scrapping in

T 530l 2 LR (i S SR BT RA TP oo 1

HdPES tHa-CR BH Call Hmmagmwmmmmgemsed using an
Ultra Turrax at setting 4-6 for 20 s. The homogenate was centrifuged at
1,700 rpm for 10 min and the supernatant was 10 collected and
centrifuged at 20,000 rpm for Ih at 4C. The resulting pellet was
resuspended in buffer and stored at -80C in aliquots of 200-500 I. The
protein concentration was determined by the 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 15 Glucose, 120 mM NaCl, 10 M
indomethacin) and directly centrifuged at 20,000 rpm for 30 min at 4C.
The resulting pellet was treated as described above. Radioligand binding
assays [3H]PGD2 (160 Ci/mmol) binding experiments were performed on
membranes 20 prepared as described above. Assays were performed in
a final volume of 100 pl of buffer (1XHBSS/HEPES 10 mM, pH 7.3). Cell
membranes (15g). Cell membranes 15mg were preincubated at room
temperature with varying concentration of competing ligand for 15 min.
[BH]PGD2 (mol, final concentration) was then added and the incubation
continued for a further one hour at room temperature. The



25 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 | of ice- cold buffer. The Unifilter plates were dried
at room temperature for at least Ih and the radioactivity retained on the
filters was determined on a Beta Trilugzounter 30 (PerkinElmer Life
Sciences), following addition of 40 pl of Optiphase Hi-Safe 3 (Wallac)
ligbid scintillation. Non specific binding was defined in the presence of 10
M unlabelled PGD2. Assays were performed in duplicate. 21 The results
of the radioligand binding experiments for the binding of Compounds 1

and QdepoeitiRTHZ apih@ihgeoaPRTsHarRekpor in TBMdihgaRPTREdegtor
Compound Binding to CRTH2 Rec S Binding to DP Rece%tﬁrpgB I (NM)

Ki (nM) 119202 20.2 1800 3 58 523 CLAIMS 1. Ac d of
general formula (1): [R30 O=S N R1 9202
2 0.2 1800

3 2 8000




R2 N HO> B.( 50 (I) wherein R' is halo or cyano; R2 is C1-C4 alkyl;
and R3 is phenyl substituted with one or more substituents chosen from
C1-C6 alkyl, halo 10 or -S02(CI-C6 alkyl); or a pharmaceutically
acceptable salt, hydrate, solvate or complex thereof. 2. A compound of
general formula (11): 15 R3 0 O=S N R1R2 NR40 4 O (ll) 20
wherein R1, R2 and R3 are as definedJor general formula (I); and 24 R4
is C1-C6 alkyl, aryl, (CH2)mOC(=0)Ci-Cé6alkyl, (CH2)mN(R5)2,
CHA[H2)MO(C=0)R6)2; mis 1 or 2; R5 is hydrogen or methyl;

l. A compound of general formula (I):
R3\ P
0=S
\N
)
R1

@

wherein R' is halo or cyano;

R?is C,-C4 alkyl; and

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

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

2. A compound of general formula (II):
15
R3 O
\ 7/

O0=S§
\N
)

R1

R2

(1)

20  wherein R', R? and R are as defined for general formula (I); and
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5 R6 is Ci-Cis alkyl; or a pharmaceutically acceptable salt, hydrate,
solvate or complex or thereof. 3. A salt of a compound as claimed in claim
1 or claim 2, which is the sodium, potassium, calcium, aluminium, zinc,
magnesium, ammonium, choline, 10 diethylamine, TRIS, diethanolamine,
ethanolamine, ethyl diamine, piperazine, acetate, trifluoroacetate, lactate,
gluconate, citrate, tartrate, maleate, nmiate, pantothenate, adipate,
alginate, aspartate, benzoate, butyrate, digluconate, cyclopentanate,

Blucoheptatate, glyakipphosphiate, XBIIH beRtGAlE hgkana@el,), N(RY),,
%ﬁéﬂg g)%cztl@ pamoate, pectinate, 3-phenylpropionate, picrate,

T ate, tartrate, lactobionate, pivolate, camphorate,
undecandateoan¢ succinate, organic sulfonic acids such as
metha @sulé ate, ethanesulfonate, 2-hydroxyethane sulfonate,
camph rdil 3@5?5%%&5?1%?’ lenesulfonate, benzenesulfonate, p-

chlorol®nzenesulfdigte and p-toluenesulfonate; and inorganic acids such

hydrochloride, hydrobromid cide, sulfte, isula
MBS oL B el AR CoHBCAROAE AERTar SR K

salt 4. A compound as claimed in any one of clalms 1 to 3 Whereln

D O IS P A 32 1= o O S Lo,
LA compound a8 i AN, Wi R uoro an
poetkyilinG. Acetwinpgundlasicliaimed ml,almﬂalgrwsﬁlmhlclananonlum chohne

%% E?nr}%‘é”eﬁﬂﬁfé’”yéletﬁ'a@&iaﬂ%n% L el R e N o A
z{LSeFdwororﬁlmdaybﬁtﬁl (tottrne-4isudiony))- tikgayrrak@rgtmetingllaneolalate,

B B S fon PV T B o SR
tydtapelobhatd; agiﬁtlolmpmnaﬂethgl}@&r@ﬁloﬁkhhtar)dxalate, heptanoate, hexanoate,
Cﬂazrzl%,o%(c:o%}lc{ec%%ln}gat(ec,H;)chrgy%? )g-f)’flenylpropionate, 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 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. A compound as claimed in claims 1 or 2 which is:
[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)- 1 H-pyrrol-2-ylmethyl]-indol-1-yl}-

acetic acid; or
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CH((CH2)mO(C=0)R6)2 ester thereof, wherein R5 and R6 are as defined
in claim 2. 5 7. A process for the preparation of a compound as claimed in
claim 1, the process comprising hydrolysing a compound as claimed in
claim 2 with a base. 8. A compound as claimed in any one of claims 1 to 6
for use in medicine. 10 9. A compound as claimed in any one of claims 1
to 6 for use in the treatment or prevengon of allergic asthma, perennial
allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact
l{&{per&m-sjﬂﬂiﬁxm((bnl@dmdmgs@ﬁf@i@dbderm@&tis)z vianythyciivitityespbaiablyy -
lé’ge L ﬁ]}) éunCtIVIt , eosinophilic bronchitis, food 15 allergies,

TRophifESGHS #6hteritis, inflammatory bowel disease, ulcerative colitis

and fhthr(s4&1§eas&.ymasﬁojdytos(lslaggca@(@:ml(ter@a@a mediBtggN(R’), or

O A e R e Rl R R A itapaim 2.

sclerosis, allograft rejection, reperfusion injury, chronic obstructive
;/wlmo Cgédlseaster weII as rheumatoid arthritis, 20 %FOI‘I& jc.arthritis
c

find ostbdARts ebhARIEHAHE Hide GrERSHAY &3 CHUL AR Rl the

plnseas&;oﬁmﬂtmsg)hﬁlm@mmammammpﬁdmhtddﬁtelai/ﬁhlem.
10. The use of a compound as claimed in any one of claims 1 to 6 in the

25 preparation of an agent for the treatment of allergic asthma, perennial
allergicA tunifisyséaschaheaitengmyhonitisf ataipis tesrodtitiascontaedicine.
hypersensitivity (including contact dermatitis), conjunctivitis, especially
allergic conjunctivitis, eosinophilic bronchitis, food allergies, eosinophilic
gastroentenitisyunflaanchatoeyd ibewe lodisefiskimicénativéocalitisatid Ceatinest or

rg\%ane s t?f:e¥t?(:s Iscﬁpd al§8 grtlkrllearl 3a PGlE) T %%gslatsedsglnsa?aﬁgerglc rhinitis,
xample adtoim 05s8E'Se rigE syndrome an

systemiddopasterythematus, bgmtasnsnaaqa rauttiplengclevosisctalldgnafititis),

relqﬂc“otﬁ‘mrtespegé‘pse@%l WURLSERIOMS SRAHENE PUTANANISEASENAR, 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.

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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as rheumatoid arthritis, psoriatic arthritis and osteoarthritis and

neurodegenerative diseases such as Alzheimer's disease, Parkinson's

disease, stroke and amyoptrophic lateral sclerosis. 5 11. A

pharmaceutical composition comprising a compound as claimed in any

one of claims 1 to 6 together with a pharmaceutical excipient or carrier.

12. A pharmaceutical composition as gé&imed in claim 11 for

administration by 10 the nasal, buccal or topical administration, including

S pibahadmiimsdfaﬁm toptbamiearthditA aharﬁsmuﬁliﬁ?ﬁi§@ﬁdpﬁ6iﬁ‘6ﬂe§8nerative
Jaimed in alm %]?Sr clajm 12 further lncludl an addition tive

SERE 1B S M SR ] SR Lo RGPS HE W Aigoprophic

caergirises@is. 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: 20 02 agonists such as salmeterol;

corticosteroids such as fluticasone; antihistamines such as loratidine;

Leluko g fhanta O?IS such montelukast antl |bo éthe‘ga ies
lich a8 SARZUMED 25 AMPTELHE “%H%%‘%O PHEtH&HE™ O

bdrctherny datntenigofaiopith d@m:aﬂﬁt&)umﬁiém@aéaﬁmkaa&clotnmazole

(particularly for the treatment of atopic dermatitis); immunosuppressants

such as tacrolimus and particularly pimecrolimus in the case of

Wjammmmmmahsm@mrammmeﬁsm elPGD2 &atindnahstidion by

ECERASy Suci‘oa% mﬂ”té‘ S{fé S '{?r}'l?é hos PogeSier ?&%’&e eye.
such as’ci 0n| dgs ulaté cyto 10N suc

inhibitors of TNFa convertlng

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:

2 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 TNFa converting
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15

27 enzyme (TACE); drugs that modulate the activity of Th2 cytokines IL-4
and IL-S such as blocking monoclonal antibodies and soluble receptors;
PPAR-y agonists such as rosiglitazone; 5 5-lipoxygenase inhibitors such
as zileuton. 16. A product comprising a compound as claimed in any one
of claims 1 to 6 and one or more of the agents listed in claim 15 as a
combined preparation for simultaneoQ$, separate or sequential use in the
treatment or prevention of allergic 10 asthma, perennial allergic rhinitis,
seasnadraligrgic rhinitis, atopic dermatitis, contact hypersensitivity
including contact dermatitis), junctivitis, especial I#er [ .
SR M AT BT SN e L e apys blocking
gRsisopntdrisbadilamndaieibhowelsligease, ulcerative colitis and Crohn's
disease, mastocytasis and also other PGD2-mediated diseases, for

ELAR PSSR THEMASIRUEEEUeh as hyper 15 IgE syndrome and

SVSIeRYIERUS BIVIRGNAILS apSA@®S, acne, multiple sclerosis, allograft
rejection, reperfusion injury, chronic obstructive pulmonary disease, as

well as rheumatoid arthritis, psoriatic arthritis and osteoarthritis and
neurodggsoeistivemgisaasescougiv asdAliz brimedsdisgase: Hadkiison's 6 and
disease, stroke and amyoptrophic .lateral sclerosis. ) )

one or more of the agénts listed in claim 15 as a combined preparation for
simultaneous, separate or sequential use in the 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.



