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-1- USE OF CRTH2 ANTAGONIST COMPOUNDS IN THERAPY The
present invention relates to certain compounds and to the use of certain
compounds for the manufacture of a medicament for the treatment and
prevention of 5 allergic diseases such as asthma, allergic rhinitis and
atopic dermatitis and other inflammatory diseases mediated by
prostaglandin D2 (PGDz) acting at the CRTH2 receptor on cells including
eosinophils, basophils and Th2 lymphaeytes. PGDz is an eicosanoid, a
class of chemical mediator synthesised by cells in response 10 to local
tissue dausE e MORTH 2 WHINTTIAE ONTBTIEO MIPQU DG N FIHIER ARYvation
pathways. Eicosanoids bind to specific cell surface receptors on a wide
variety of tissues throughout the body and mediate various effects in
nfieswtéssuesm%mmisrelatewmotocaeamOdomdwamasd cellshe use of certain

macrop hocyt etected in high .
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Zeopdr3) rezthpswhuding led4i80EhiTh beamdbizls 5hd-bh8 ) \anpheogteophil
accumulation (Emery et al, (1989) J. Appl. Physiol. 67: 959-962). 20 The
potential of exogenously applied PGDz to induce inflammatory responses
Hﬁﬁ)zh'ealn emoBamEd, aycthss Me;hn‘nﬂamlsgmdiatmiewmmieeqbtwseaﬂg uresgonse
nthase which exhipi era ted e ophilic lun ion
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witbirroplis zQNU,lrray et al, (1986), 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 eosinophil 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 cCAMP. 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 PGDz on the activation of Th2 lymphocytes and

eosinophils is mediated through CRTH2 since the selective CRTH2

agonists 13,14 dihydro-15-keto-PGDz (DK-PGDz) and 15R- methyl-PGDz
can elicit this response and the effects of PGDz are blocked by an anti 5
CRTH2 antibody (Hirai et al, 2001; Mepneret et al, (2003) J. Pharmacol.

Exp. Ther. 304: 349-355). In contrast, the selective DP agonist BW245C
S hBtaptoBrkE anig&RA AT dhoeyresciyae disain tiph8ff€ttici BED, on

[, 2001: Gerval al, (2001) J. Allergy Clin. Lmmunol. 108: 982- .
B aoaa e oAb e e e o el g inee
ﬁrae@@ﬁ\mgmea?magmg@mmimﬂmm altorySCﬂ-]meGmibg Q.[OK_)fF_’tQDz) OIand 15R-
-de ent allergic diseases such.as a ic rhiniti .
o e B R T A R e R Ry on i
CRAER aatiboelyi§d it dDadain @0 I dvigromeneteindl (2 @08) df Bsarimdbel. Exp. Ther.
gﬁf_\t%%égéallqrrgic %ﬁthrtn ato?liictder itis, nl%a&wgfi&glﬂ&litis, ¢ promot
oimmu )diseagce),-, rgf)er Ui el%le\J/I%/ and 4 Hummber 6 m ar%?’ﬁaqgr)}) omote
cogditiomsf dihdflyvhitlvarenoe dissied iy shglaatienadf BBD Catrvhis «CRIT(2R01)
eceptor. Compounds,whjch hi CRTH2 are taught in .
L B Ao o s st B ehee aptagenising PGD:
atethelCR e fer éicspdis  @eeatiratdivg ayifinosichikartreantipo uritisnima®B/ component
1 GB 1407658 and.GB 1460348, where they, were said .to haye .
it 7 e A TS o S T T Y
WA HI8066047 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 25 obstructive airway diseases such as asthma,
ERrénic 6059 stiggeptsithah g disisaseto( @OIPID )taethencanber esedtheridentify

e R A SRt A0 B
d@g@lbgrdﬂnﬁjgcthnﬁoi@t_nmlneﬁws&aamd 0perBigion18rgisy rekde to ingdoler of
%?fé\%%%?o%yv Eb%l‘:t’ir&?,m”%f%hich 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
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structure to indomethacin and, like indomethacin, are said to have

anti-inflammatory -3- and antipyretic activity. Thus, although this may not

have been appreciated at the 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 5 present

invention. Indeed, COX inhibitors are contraindicated in the treatment of

many of the diseases and conditions,-for example asthma and

inflammatory bowel disease for which the compounds of the present

amdesntiipy @t astifity afhow glil thvey hntidy sanetinhesdiscasagiediaatl at the

arthritic conditions. 10 We have now discovered that certain indole

derivatives in which the indole nitrogen is substituted with a carboxylic

fwrid winse tiieseedactagantsstsend B(B:il]zmuml&e(ﬁaﬁﬁbkﬁm@:dmwdemlibeeare COX

%%M a method for th treatm (ﬁﬁ(}jls nd co itions_mediat q h

? APRERRTYY! c!as ol Gl oAb %r%?ﬁ”&%%% ©

prepatieimventierd dfcaech trén(m&lmbamulmblecmnmudtaatmmdhthtreatment of
nds 15 Therefore, i fII’St spect of the ventlon there is

T R sl DR o e

ﬂl%&ds@ﬂdr Whlﬂﬁh&ﬁ)@@@ﬂdﬂl@é@ﬂ pRésdRB iamenRdnagiee hysdfolexthdrighisthey

h%gl}p%ES nd Rgeaﬂge chré%geﬁﬁﬂggrégxddygﬁggen or Ci-C6 alkyl or
ogetherwi

We have now discovered that certain indole derivatives in which the indole nitrogen
is substituted with a carboxylic acid moiety™ are antagonists of PGD, at the CRTH2
receptor and are useful in a method for the treatment of diseases and conditions
mediated by PGD, at the CRTH2 receptor, the method comprising administering to a
patient in need of such treatment a suitable amount of one of the compounds.

Therefore, in a first aspect of the invention, there is provided the use of a compound

of general formula (1):

R1 TON__Re
R2
N Ry
R3 N OH
R4 R5)T\S

R6 O

wherein

R, R® and R* are hydrogen;

R?is halo

R° and R® are each independently hydrogen, or C;-Cg alkyl or together with the
carbon atom to which they are attached form a C3-C- cycloalkyl group;

R’ is hydrogen or C;-Cg alkyl:

R® is a phenyl, naphthalenyl, thiazole, biphenyl, quinolinyl or quinoxalinyl group,
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25 carbon atom to which they are attached form a C3-C7 cycloalkyl group;
R7 is hydrogen or Ci-C6 alkyl; Rs is a phenyl, naphthalenyl, thiazole,
biphenyl, quinolinyl or quinoxalinyl group, -4- any of which may be
substituted with one or more halo, Ci-C6 alkyl, -O(Ci-C6)alkyl, -SO2R11

or -OH groups; each R" is independently hydrogen or Ci-C6 alkyl;

provided that. 5 Rs is not unsubstituted phenyl; R9 is hydrogen, or C1-C6
alkyl; or a pharmaceutically acceptable&salt, hydrate, solvate or complex
thereof. The compounds are useful for the treatment or prevention of
atlergiovaithmay pesabstialtebdengib onindismeeabalglGHErgitkyhin@EC attitkyl,
( nﬁgitis,_éq_rlltact 10 hypersensitivity (including contact dermatitis),

C Bt ; e%rﬁg@ally allergic conjunctivitis, eosinophilic bronchitis, food
allergiesckesihisphdpgasindgrigditineinfladirtatalgybowel disease,

ulcerative colitis and Crohn's disease, mastocytosis and also other
E@B@‘%Q{]&@}med diseases, for example autoimmune diseases such as

hyper RiEsytdnmuestintedysienyic lupus erythematus, psoriasis, acne,
|g{gulltiﬁle rscleerr]ogirscl_ all rlaft rejection, reperfusion injury, chronic

obs rLPéql\(/‘)g pulmortary & ase, as well as, in some cases, rheumatoid
arrtnplis; rpemustel hrauctptald setebpdthteisolVi®-ox-&8BpR&’hereof.
YYO-A:0032150. WO ADISAEA0 A WO:A 0164208 AbREIe I . astms
compour%)s WRichareSimilar to the compounors l:c)n‘egeneral forfu ang). ’
ptoevendr, AR theseliomposead®rak sHegn behaldsseatepioctdsaniatitiisjitorsntact
B B RIS ST o R pgpeciaty atlergi
CoviiDmAtD/iBd 8d@3indplerécihranshigigestiod iallargiesf theseoplutionyastoehtritis,

h | ful £ . i .
O S TSI 38 s n
glsmpiben 86 26-desitaibe disethes d grxaan ld aenorants e dstbadeasech as hyper

ROZOMATRLe PSIANE IR BYAHAMKARYNAIRILE R9QT SERFIR sclerosis,
FgrleIa &?R
allograft rejéction, reperfusion injury, chronic obstructive pulmonary disease, as well

as, in some cases, rheumatoid arthritis, psoriatic arthritis and osteoarthritis.

WO-A-9950268, WO-A-0032180, WO-A-0151849 and WO-A-0164205 all relate to
compounds which are similar to the compounds of general formula (I). However,
these compounds are said to be aldose reductase inhibitors useful in the treatment of
diabetes mellitus (WO-A-9950268, WO-A-0032180 and WO-A-0164205) or
hypouricemic agents (WO-A-0151849). There is no suggestion in any of these
documents that the compounds would be useful for the treatment of diseases and
conditions mediated by PGD, at the CRTH2 receptor. The preferred compounds
described in these prior art documents mostly have a benzothiazole substituent in the

position equivalent to R® of general formula (1).

US 4,363,912 relates to compounds similar to those of the present invention 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 have a pyridyl group in the position equivalent to R® of general formula

().
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US 4,363,912 relates to compounds similar to those of the present

invention which are said to be inhibitors of thromboxane synthetase and

to be useful in the treatment 30 of conditions such as thrombosis,

ischaemic heart disease and stroke. The compounds have a pyridyl group

in the position equivalent to Rs of general formula (1). -5- WO-A-9603376
relates to compounds which are said to be sPLAZ2 inhibitors which are

useful in the treatment of bronchial asthyma and allergic rhinitis. These
compounds all have amide or hydrazide substituents in place of the
vathpx980387d rdﬂtth&atb/eduﬁpbermmmdmdaecn‘aihet@mmkyvmﬁbmr‘é Yich

2001247570 relates t ucing. a 3-benzpthiazolylmethyl

ROHE- Dot S0k PR, ShicP 8 B0 A SHLGGR AL ADEMrBUR= s These

doBhDEYR mla’lesetemmmmm}dsawhmbtmwmrdemrbpldeelloﬂtMrboxyl|c acid
onists . 10 useful in th atmen of conditions such as asthma, hay

?g\ﬁg’aﬁ}ﬁ 9 |QPgﬁ*8’HP%W“§% \b%lp eé%ﬁ%YﬁqHﬂgmmatory conditions such

as bronchitis, atopic and ectoplc eczema The compounds of this

o the ¢ eneral form
8%29% r1|1f)‘sptteu uniiad comﬁou?wéd*%eﬂnz‘\?vh syt indole

pteticydcdpstiiobed suithta b@@(ﬁﬁgsseu@ummmmmdaoonly area of overlap.

15 Furthermore, J. Med. Chem., 6(33), 1781-1790 (1990), which has the
same authors as this prior patent application, teaches that compounds
Wihiz85a680c rataitégrtoupompmhmmME:mingmiodmnbe Hewleotiignificategonists
A R R SRR B a0 U ISR R s s
compoun resent invent ion, w an-acetic aci
orlthesinmola mitrdiemmaterysedobiftonse atinky eentimoch;m;cbtamczend ectopic

&S}Qr% Xc% gﬁ’ﬁﬁt%ﬂﬁ J&&H?ep??ré‘ SZT t%f,' [r? 'Egﬁ;[sgu ds egeneral

compounds S|m 0se o eneral formula are'sal
tosrefular(lﬂw@mtemmmitfofmulajﬂ)omsmmlgsemmemsmnmmHenmoNhehrRB is

D e L = T Y A AL I O e
Eortb@iorse, 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 group on
the indole nitrogen do not have significant peptidoleukotriene activity. In view of
this, it is most surprising that the compounds of the present invention, which all have
an acetic acid group on the indole nitrogen, are useful for treating conditions such as

asthma, hay fever and allergic rhinitis.

US 4,273,782 is directed to compounds similar to those of general formula (1), which
are said to be useful in the treatment of conditions such as thrombosis, ischaemic
heart disease, stroke, transient ischaemic attack, migraine and the vascular
complications of diabetes. There is no mention in the document of conditions
mediated by the action of PGD, at the CRTH2 receptor. The compounds of this
prior art document all have an imidazole group in the position equivalent to R® of

general formula (1).

US 3,557,142 relates to 3-substituted-1-indole carboxylic acids and esters which are

said to be useful in the treatment of inflammatory conditions.



10

15

20

25

30

mediated by the action of PGD2 at the CRTH2 receptor. The compounds
of this prior art document all have an imidazole group in the position
equivalent to R 8 of general formula (I). 30 US 3,557,142 relates to
3-substituted-1-indole carboxylic acids and esters which are said to be
useful in the treatment of inflammatory conditions. -6- WO-A-03/097598
relates to compounds which are CRTH2 receptor antagonists. They do
not have an aromatic substituent in th&{osition equivalent to Rs of
general formula (I). 5 Cross et al, J. Med. Chem. 29, 342-346 (1986)
Wtatéso:@/@epﬁgeesaéwspr@pmrhrrgmmmmtinldsasénﬁ]RrTlaZh@sembrgane@nists.
om the corre esters_similar to the co
SRR P 4 SRS S M AT SR P B genera
fnhﬂmtar@)of thromboxane synthetase and all have an imidazole group in
the position equivalent to Rs of general formula (1). 10 EP-A-0539117
relates to leukotriene antagonists which are similar in structure to the
Cmnpemaﬂ,s.bﬂgedlefaie‘mrrmla:ﬂ)z -Ri6 200360 ¥BRTEs1toeat@sdess for preparing
nEP @dss?’r\ﬁm(:h t%r%hS@LA mh'brlt?rF Altho hftr%e ? strurcr:éu 8n ing esters
TRAGIA E3vard &G ompounds CIMTaF fo thoLe Rerd fofmdia 65) ﬁl a¢
$ha|mxemmie‘iaﬂmmmmo§xehmﬂmunlkylsmbsitlmlemtsampmmds wnathich it relates
ar gasl| | oft 6‘%06 ste and are ‘b grefore \Y dlfferent f%% zofe rou
compoun Lo e prese mventlon S@ER) GrelouEs group
TotinppositisvdujeivapatsiorAptgeherabfomoulad) of general formula (1) and
which are inhibitors of PAI-1. There is no suggestion that the compounds
might have CRTH2 antagonist activity. WO 2004/058164 relates to
EBrip06BeIkl Winktdtesrto daiitk atr ibpeasttagen stsivelliehgéce 2Bridéiam staticinre to the
n ds for which activity is demonstrated are
P[]P'qgﬁg g%%?% lﬁ%r%fgd )m the compounds of general formula (1).
Compounds which bind to the CRTH2 receptor are disclosed in

Méoi(%ﬁg}?d?@gﬁzrelates to compounds which are sPLA; inhibitors. Although the
structural formula covers compounds similar to those of general formula (1), all of
the exemplified compounds have bulky substituents at the 2- and 5-positions of the
indole system and are therefore very different from the compounds of the present

invention.

US 2004/011648 discloses compounds which are similar to the compounds of
general formula (I) and which are inhibitors of PAI-1. There is no suggestion that

the compounds might have CRTH2 antagonist activity.

WO 2004/058164 relates to compounds which are said to be asthma and allergic
inflammation modulators. The only compounds for which activity is demonstrated

are entirely different in structure from the compounds of general formula (1).

Compounds which bind to the CRTH2 receptor are disclosed in WO-A-03/097042
and WO-A-03/097598. These compounds are indole acetic acids but in WO-A-
03/097042 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-



10

15

20

25

30

and WO-A-03/097598. These compounds are indole acetic acids but in
WO-A- 30 03/097042 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 -7- position. WO-A-03/101981 and WO-A-03/101961
both relate to compound which are said to be CRTH2 antagonists but
which differ in structure from the compounds of general 5 formula (1)
because there is an -S- or -SO2- grouf-linked to the indole 3-position in
place of the CH2 group of the compounds of general formula (1). In the
posisint specification "C1-C6 alkyl" refers to a straight or branched
saturated hydrocarbon chain having one to six carbon atoms and
optionally substituted with 10 one or more halo substituents or with one or
WQ-eACB/T01 08¢l aatk W/ grauns/ 10486 iptkeshinelatietonatimpoettiyiviehragysaid to

iSO l, t-butyl, n-hexyl, triflugrgmethy|, 2-chlogoethyl
e G P LB e R Frmpets ) gner
fidsGla@Y) dlodlisentidi€iiCan alByBrhe8@,signdap hdaning shexioeptdi3apokin in
C%@ga(i) tF\reO ne to fgpfhand rfrﬁonﬁ r(})geO%o el PtF n ca{g r)latoms
Pespectivel@_gﬁ-&}pcyc o%l‘f’&l R S I e JI membered
carbocyclic ring. Examples of such groups include cyclopropyl, cyclobutyl,
lopentyl and cyclohexyl. 201n the present specification, "halo” refers to
NS e e e s A R o e A LT
bpatecdrbbthehpie serirgpeoditatiixn cezbontatamsa eohagti oimg Igystbstituted with
S99 1900, 59 d 4 g eamon,Aome apd 2 SeiaTngURIRMNES) groups.
Fings, one or more of which may be replaced by a nitroger, oXygen or
Butionpleo m irckaoaplesatifidionwtigl moretiespgte bsnpey| pyridingyl, n-hexyl,
hthal bigheny!l. guinoline, i inolin inazaling, thi
B2 A B Bl R ot anc
meidisiecsiolgEraidms. 30 Appropriate pharmaceutically and veterinarily
acceptable salts of the compounds of general formulae (I) and (ll) include

basic addition salts such as sodium, potassium,
“C1-C4 alkyl” and “C;-Cyg alkyl” have similar meanings except that they contain

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

Cs-C; 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.

The terms “aromatic moiety” and “aryl” in the context of the present specification
refer to an aromatic ring system having from 5 to 14 ring carbon atoms and
containing up to three rings, one or more of which may be replaced by a nitrogen,
oxygen or sulfur atom. Examples of aromatic moieties are benzene, pyridine,
naphthalene, biphenyl, quinoline, isoquinoline, quinazoline, thiazole, benzthiazole,

benzoxazole, benzimidazole, indole, indazole and imidazole ring systems.

Appropriate pharmaceutically and veterinarily acceptable salts of the compounds of

general formulae (1) and (I1) include basic addition salts such as sodium, potassium,
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-8- calcium, aluminium, zinc, magnesium and other metal salts as well as
choline, diethanolamine, ethanolamine, ethyl diamine and other well
known basic addition salts. 5 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, aspargte, benzoate, butyrate,
digluconate, cyclopentanate, glucoheptanate, glycerophosphate, oxalate,
tetptampatientiekanoaiac, 1 thfignesiate, aridotitrete meaahcales peotivhtas choline,
-phenylpropionate, picrate, p'@at roprio at tartrgt IactoB:onate .
e et U anb e e B S o SR e gtion
saltth as methanesulfonate, ethanesulfonate, 2-hydroxyethane sulfonate,
camphorsulfonate, 2-naphthalenesulfonate, benzenesulfonate, p-

chlorobenzenesulfonate and p-toluenesulfonate; and inorganic acids such
Whafe hyplomiviated epynateoticadly, ydnatedicsiyulbatephibldfatais may also

hemisulfate, thiocyanate, persulfate, phgspharic and sulfonjc acids. Salts .
AR A St s M R S R
talaedikte asrifiieroantiates. |20t Repdrlugsrate, coitedentiiakicatelednaleate, malate,

SoMARsRSe s Ipleash e Sciye BaENt g AL SonSHRl oot

Srmuna () in rodrugs arée esters € compo of genera

tyntopkn(@hase | aited feptanite, egiwrer aflgspkatd, formlala, (Hpeimate? Sékanoate,

hiral centre or. another form of isomeric centre is present.in a compound
R R Sl hor ot o e iy e g e

pnwniﬂmate,rmmnaied_laslmmmenmmlm trateptlcmat&) bedecaeoeatd hedesnccinate,
GRmpouds o hsdoenion cenialainga,ciralcone Mt be YRR AS dnane

emic mixture, an enantiomerically” enrichéd mixture, or thé ra
snlkonedemaycopepsutedtasing weflhthalenesgliaeathniqueszendsafonate,  p-

AL ERANHBMEL MaY bS-'t‘oSIS&%L%rI]r%hé?é; and inorganic acids such as
hydrochloride, hydrobromide, hydroiodide, sulfate, bisulfate, hemisulfate,

thiocyanate, persulfate, phosphoric and sulfonic acids.

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

as intermediates.

Prodrugs are covalently bonded compounds which release the active parent drug
according to general formula (1) in vivo. Prodrugs are alkyl esters of the compounds

of general formula (1), selected from the esters of general formula (11) below.

If a chiral centre or another form of isomeric centre is present in a compound of the
present invention, all forms of such isomer or isomers, including enantiomers and
diastereoisomers, are intended to be covered herein. Compounds of the invention
containing a chiral centre may be used as a racemic mixture, an enantiomerically
enriched mixture, or the racemic mixture may be separated using well-known

techniques and an individual enantiomer may be used alone.
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In more preferred compounds, R2 is fluoro. In preferred compounds of
general formula (1), R5 and R6 are each independently hydrogen or
C1-C4 alkyl. However, in more active compounds, at least one, and 5
preferably both of R5 and R6 are hydrogen. Similarly, it is preferred that
R9 is hydrogen or C1-C4 alkyl, most preferably hydrogen. 10 Compounds
of general formula (1) preferably have an R7 group chosen from H or C1-
C6 alkyl; most suitably R7 is methyl. k9particular, it is preferred that Rs is
phenyl substituted at the 4-position or naphthalen-2-yl, quinolin-2-yl,

umoneadief2ridd thoazmtgd, RAYsdfustoch may 15 optionally be substituted
with one or more of the substituents defined above. When the R 8 moiety

is substituted, preferred substitutents include halo, C1-C4 alkyl, C1-C4
hajnafieyte € teGh@lkdxyofGier@ahtiorisultoiiy] m?dahgdmwezéh&smpuydenuy
ferred suhstitute he Rs m0|e include chloro qu
B REED oo Rt Rty MG e g Ao ghgs one: and
prafora i bathost RTefer Rtate myvugels are the following: 1.
{3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid 25
2.
Sintiladyy- - e thrafan{dd (4haifl Rrdsn aiftybpére ryd)-@1 g itk - Imdjtapedferably
A Oﬁﬁi 3. ;IS [1-(4-tert-Butyl-phenyl)-ethyl]
L u%ro 2-methyl-indol-1-yl}-acetic acid 4.
t5-Fluoro-3-[1-(4-methanesulfonyl-phenyl)-ethyl]-2-methyl-indol-1-yl}-aceti

acid 30, 7
Eo%or%di 0T (A A R s ORe RS SRR ISP SooRE T oF Cr-
(awﬁk;mmﬁstrwitqm;sabmmmk%ylmethyl -indol-1-yl)-acetic acid -10- 7.
(5-Fluoro-2-methyl-3-naphthalen-2-ylmethyl-indol-1-yl)-acetic acid 8.
[5-Fluoro-3-(8-hydroxy-quinolin-2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid
B (Bl oy, 2Hmistipy e Buerin dixatlifR2-ig npbemylHsdbstitutbdaat tibeciepasition or

RREntRIe S MR R iGN 2RAC bR SHC 85 of which may

optionally be substituted with one or more of the substituents defined above.

When the R® moiety is substituted, preferred substitutents include halo, C;-Cs alkyl,
C:-C,4 haloalkyl, C;-C4 alkoxy, C1-C4 alkylsulfonyl and hydroxy.

Especially preferred substitutents for the R® moiety include chloro, fluoro, methyl,

ethyl, t-butyl, trifluoromethyl, methoxy, methanesulfonyl and hydroxy.

Among the most preferred compounds are the following:

1. {3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid

2. {5-Fluoro-2-methyl-3-[1-(4-trifluoromethyl-phenyl)-ethyl]-indol-1-yl}-acetic
acid

3. {3-[1-(4-tert-Butyl-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid

4. {5-Fluoro-3-[1-(4-methanesulfonyl-phenyl)-ethyl]-2-methyl-indol-1-yl}-acetic
acid

5. [5-Fluoro-2-methyl-3-(1-naphthalen-2-yl-ethyl)-indol-1-yl]-acetic acid

6. (5-Fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
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5 11. (5-Fluoro-2-methyl-3-thiazol-2-ylmethyl-indol-1-yl)-acetic acid ethyl
ester 12. [3-(4-Chloro-benzyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid 13.
[5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]-acetic acid 14.
[5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic acid 15.
(3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid 10 16.
[5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-acetic acid
17. [5-Fluoro-3-(6-fluoro-quinolin-2-ykb@thyl)-2-methyl-indol-1-yl]-acetic
acid 18. (2-Methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid 19.

- @mléhmﬂ}meﬂem ammm&eylwm{h;ddhdem—&mai@aﬁciabidr the

e e R e e e iy B e e TR e T ket e

R 135s-hyatieganetnyhgihyinoRdknie Gldthalkiyld 301 Ty asptipacidds of

e ey B T elD TSR L UG receptor.
]l'he(&'c*ﬁﬂupm&ldrm‘tlg,dmalafmhmwrﬂeth}dyr’mbldb{wpdcmmmdrenhlyhester
Bof e RN T BRI ol e () R0
R [REIudr6; RﬁeiﬁylahdflRﬂfhrerameihyhbelmnpmeﬂaliyiﬂmuM((]a):id?12 is
H %oﬁﬂlkgrofazr-%e ﬁ:}ll_ll%)rplC%er bu %F}S%I/ ll’ngl%ﬁlz)yq]]Nﬁng‘ 3)a2c|d

15. (3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

16. [5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-acetic acid

17. [5-Fluoro-3-(6-fluoro-quinolin-2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid
18. (2-Methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid

19. (5-Chloro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid;

or the Ci-Cs alkyl, aryl, (CH2)nOC(=0)Ci-Cealkyl, (CH,)mN(R™),,

CH((CH,)mO(C=0)R™), esters of any of the above; wherein
mis1or?2;
B3 is hydrogen or methyl;
R is C;-Cyg alkyl.

The compounds of general formula (I) have, surprisingly, been shown by the present

inventors to have activity as antagonists of PGD, at the CRTH2 receptor.

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

prodrug may be a compound of general formula (11):

RO
R1 RS
R2
N g7
R3 N O—R12
R4 RS)T\K
R6 O
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CH((CH2)mO(C=0)R14)2; 5 mislor2; R13 is hydrogen or methyl; R14 is
C1-Cls alkyl. Compounds of general formula (II) are new and form a
further aspect of the invention. 10 Examples of particularly suitable R12
groups when the compound of general formula (ll) is used as a prodrug
include: methyl, ethyl, propyl, phenyl, CH20C(=0)tBu, CH2CH2N(Me)2,
CH2CH2NH2 or CH(CH20(C=0)R14)2 wherein R14 is as defined above.
15 Some of the most preferred compdiinds of general formula (Il) are the
CI-C6 alkyl, aryl, (CH2)mOC(=0)C1-Cé6alkyl, (CH2)mN(R13)2,
CH((CH2)mO(C=0)R14)2 esters of Compounds 1 to 19 above, wherein

R13 an a defin ve., 2Q When the ¢ ound of general
FRIFRCHR e e o, 1 P S Chor o ARG B T ()
Rttionisf arCeslerasalkylthe highd o OH)LSXDEO) CreCpallight. ASOH1,) N(R™),,
g §r%ead 5#\/_%—%;9550268, compounds of general formula (1) may be

Fg? fromi ¢ ¢inds of general formula (11) in which R12 is CI-C6
alkyl byn B5lhydzplysis with an alkali such as sodium or lithium hydroxide.

The reagtion may take place in an agueous solvent or an organic solvent
Rule D R8O

i | . . .
or a mlxtura ical solvent used for the reaction is a mixture

of tetraR}fdsofyr&rsalid/lvater Compounds of general formula (I1) may be
prepared from compounds of general 30 formula (Ill): -12- -1 R2 R7 R3\

N O-R12 R4 R5

Compounds of general formula (11) are new and form a further aspect of the invention.

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

(1) is used as a prodrug include:

methyl, ethyl, propyl, phenyl, CH,OC(=0O)tBu, CH,CH,N(Me),, CH,CH,;NH, or
CH(CH,O(C=0)R™), wherein R* is as defined above.

Some of the most preferred compounds of general formula (I1) are the C;-Cg alkyl,
aryl, (CH2)mOC(=0)C;-Cealkyl, (CH2)mN(R™),, CH((CH2)mO(C=0)R*), esters of

Compounds 1 to 19 above, wherein m, R*® and R* are as defined above.

When the compound of general formula (I1) acts as a prodrug, it is later transformed
to the drug by the action of an esterase in the blood or in a tissue of the patient.

As is described in WO-A-9950268, compounds of general formula (I) may be
prepared from compounds of general formula (1) 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

Compounds of general formula (II) may be prepared from compounds of general

formula (I11):
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R6 0 Il 5wherein R', R2, R3, R', R5, R6 and R7 are as defined in general
formula (1) and R12 is as defined in general formula (I1); by reaction with
a compound of general formula (IV): R9C(=O)Rs (IV) 10 wherein R9 is
as defined for general formula (I); under acidic reductive alkylation
conditions. Compounds of general formulae (Ill) and (IV) are readily
available or can be prepared by methods well known to those skilled in
the art. 15 Other methods of preparingzompounds of general formulae (1)
and (1) are set out in WO-A-9950268 and WO-A-0151489. Compounds
of general formula (1) are antag@&iists of PGDz at the CRTH2 receptor 20
and compounds of gen%@I formula (I) are prodrugs for compounds of
general formula (I). Compoupg o-l ge raI formulae (1) and (Il) are
therefore useful in a method e tregtmeRt/of diseases and conditions
mediated by PGDz at tf\ggc tor, tr@ @)d comprising
administering to a patient in need of such tr tment a suitable amount of
a compound of general formula'%l‘ﬁl pis(11)) 25\In a further aspect of the
invention, there is provided a novel comp¥usd of general formula (1) or (11
for use in medicine, particularly for use in the treatment or -13- prevention
of diseases and conditions mediated by} PGDz at the CRTH2 receptor. As
mentioned above, such diseases and conditions include allergic asthma,

Wﬁé‘?&ﬂ'ﬁ PEIRIC FAINYIS peg) ahf%”%%fﬁg éh%féfﬂ?ﬁmf’a“l ’and R% is
Y| erm |t|s

contact hypersensitivity ' |nc ing contact conjunctivitis
&geﬁmmmw@%dn;mtda\(utl&; bxogaaophmwﬁrommmmmucﬁm@ﬂe@ formula
ﬁ%lnophilic gastroenteritis, inflammatory

RC(=0)R® (IV)

wherein R is as defined for general formula (1);

under acidic reductive alkylation conditions. Compounds of general formulae (I11)
and (1V) are readily available or can be prepared by methods well known to those
skilled in the art.

Other methods of preparing compounds of general formulae (1) and (I1) are set out in
WO-A-9950268 and WO-A-0151489.

Compounds of general formula (I) are antagonists of PGD, at the CRTH2 receptor
and compounds of general formula (1) are prodrugs for compounds of general
formula (1). Compounds of general formulae (1) and (1) are therefore useful in a
method for the treatment of diseases and conditions mediated by PGD; at the CRTH2
receptor, the method comprising administering to a patient in need of such treatment

a suitable amount of a compound of general formula (1) or (I1).

In a further aspect of the invention, there is provided a novel compound of general
formula (I) or (1) for use in medicine, particularly for use in the treatment or
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bowel disease, ulcerative colitis and Crohn's disease, mastocytosis and
also other PGDz-mediated diseases, for example autoimmune diseases
such as hyper IgE syndrome and systemic lupus erythematus, psoriasis,
acne, multiple sclerosis, 10 allograft rejection, reperfusion injury, chronic
obstructive pulmonary disease, as well as rheumatoid arthritis, psoriatic
arthritis and osteoarthritis. In a further aspect of the invention there is
provided the use of a compound of gégeral formula (l) or general formula
(I) as defined above in the preparation of an 15 agent for the treatment or
prexsnionodt dissasasdcshdivhisionslatedioyarEy, RGRy GCRTIE2CE Eptar.
receptor, especially the treatment or prevention of allergic asthma,
perennial allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis,
Aentmtichmlea{bevaiﬁuity Gischsdsrand eotatitidesinatiiey, ad:lrergllimat'm‘m'rﬁ, perennial
elz peci ah( |c corg nICtIVJtIS eo |no h|l| ronchltls fo fb{g% hsitivit
Elehehdiite 'ja HSSREL S 9o ity {F BGWRR '§e58’é YlcAERUESVIY
Gattisland Cootaots demmses)nastupytdsmtlsaueepmmm dilbegiseTonicihasyitis,
syndrom st mlclupus erythe atus riasis, a
R o oo i R O by BB Aamatory
b@sﬂbdtaeaqaulnlnmatnyejma&artdeOmhtdﬂjchsttasdalsrmzsmwm)ssrtdmdlslancbther

oarth |ts 25.The corpdoounds cff gen eral formu Qr Jﬁtust
? rn? iseases, 10r _exam dJ gimmune C Wyper IgE
ormti |n an appropriate ‘manner depending upon ISEases or
symidioasahe ysssee neiquilguli o ¢rgtitenbherefoseriasis, flamhter aspapteofstiierosis,

e o BRI TRE Sl 30 SDRSRR. AP RN A e

ghdrenaneduiticatiexiaspigsoriati cartfenti©ahd oaehae midierials may also be

-14- present, as may be considered appropriate or advisable for the

disease or condition being treated or prevented. The carrier, or, if more

thea tumthéregspestof, dachnvtttioTdhdersisnpnsyicdedatoe pistblef & tothgound of

SETELFOEINg £ PR IR LR 08 SO of an

no he recipien
agent for the treatment or prevention of diseases and conditions mediated by PGD, at

the CRTH2 receptor, especially 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,
autoimmune diseases such as hyper IgE syndrome and systemic lupus erythematus,
psoriasis, acne, multiple sclerosis, allograft rejection, reperfusion injury, chronic
obstructive pulmonary disease, rheumatoid arthritis, psoriatic arthritis and
osteoarthritis.

The compounds of general formula (I) or (1) must be formulated in an appropriate

manner depending upon the diseases or conditions they are required to treat.

Therefore, in a further aspect of the invention there is provided a pharmaceutical
composition comprising a novel compound of general formula (1) or (1) together

with a pharmaceutical excipient or carrier. Other active materials may also be
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The formulations include those suitable for oral, rectal, nasal, bronchial
(inhaled), topical (including eye drops, buccal and sublingual), vaginal or
parenteral (including 10 subcutaneous, intramuscular, intravenous and
intradermal) administration and may be prepared by any methods well
known in the art of pharmacy. The route of administration will depend
upon the condition to be treated but preferred compositions are
formulated for oral, nasal, bronchial otgepical 15 administration. The
composition may be prepared by bringing into association the above
pieined aactisg bgeohsitkdrdbeyspmigialn geadrabiireftorhelditoms arecondition
gre atred bal uniformli/ gand intimately bringing into association the active
ed ARy iaﬁﬂ%\éeﬁg $ or finely 20 divided solid carriers or both, and
then if necessary shaping the product. The invention extends to methods

AR B SR R b ST SR e P e A o
phtaensensLdiChdin @ coeteatide by ittt depiaine iogreeieots \efiirddo2bulation and not
cirmulationsifor oral. ac{rninistration in the present invention may be

F
%?eeé%rr']?ga tgs:hedﬁ.%%'r%'féen units such as capsules, sachets or tablets each
containing a predetermined amount of the active agent; as a powder or

SAnHIEs; A% (%‘n%".'r%‘él88e°ﬁq%s%‘*_sslﬁ’.‘?a%‘?'e°¥‘of’f IS fatiye r?‘%%ﬂ%?oaﬁh"f‘ﬂ fithaled),
liquid or a non-aquéous liquid; or as an oil-in-watéer 'liquid emulsion or a
topteal i(imalUdjngleymdismn poced andcluigiiual)svaginaoon passtitersl fncluding
oral administration (e.g. tablets and capsules). the term_"acceptable
S S o TR R PR D ey

berpespargul d g pnypmatracis gl dtioysonited  ataafadeanthacy .
polyvinylpyrrolidone (Povidone), methylcellulose, ethylcellulose, sodium
carboxymethylcellulose, 5 hydroxypropylmethylcellulose, sucrose and
Sterctoutitieos adchoastietmnfowdkatapted coporstérehcaeliion lertbsefreated but

., Mj r lling cel lip, mannitol, djcalci osphate..
B e Tl e e Wi
stsarastradodium stearate and other metallic stearates, glycerol stearate

The composition may be prepared by bringing into association the above defined
active agent with the carrier. In general, the formulations are prepared by uniformly
and intimately bringing into association the active agent with liquid carriers or finely
divided solid carriers or both, and then if necessary shaping the product. The
invention extends to methods for preparing a pharmaceutical composition comprising
bringing a novel compound of general formula (I) or (Il) 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.
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stearic acid, silicone fluid, talc waxes, oils and colloidal silica. Flavouring
agents 10 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 identifiable. Tablets may also be coated by
methods well known in the art. A tablet may be made by compression or
moulding, optionally with one or more 15 accessory ingredients.
Compressed tablets may be preparediby compressing in a suitable
machine the active agent in a free flowing form such as a powder or
goanchesy aitiomalfpmored adthiaistnatien, I(ggicaatildtedrdiluwptules), the term
preserv }ive surtace-?%i'%/e or d;ﬁgersin agent. Moulded Iabletés maytped.
rﬁ&%?é"@@ a1 IS SRl ER HE o i RIS o R B IR &g PInding
ageni3o fovdeRzoigiersydupjthcacidnget2D )ispriol il e agadanetaiiétsinydyyrrolidone
tionally be coate cored may, be formulated so as to provid
B LR ARG S e E e utose
hyd ey jedpyinsdtiayiosl lnldse) esloresegasdcstenpinisfilde th endctarei exg e fdrirexaample
flar\ﬁou erdhbasqatusu%lllcx( sucrose and acarlciarl Qf liliar%acaﬁtrlr f?a?}i”?‘ch 2n51ann't |
SRS A S A IR N SR R SRR Yo LraTn !
oicslotnosephosp bataciagdinc mobithdasines algnprisicid;trendchiveicagesntsaoca as
suitable liquid carrier. [For topical application to the skjn, compgunds of
R Sor S R S BB R R PR vt
stelutmaoid, ssitipensitinidC tabomwaxesnimile rendi0dali o déd tdlsat iatavoayibg agents
used for the drug are copventional formulatigns well known in the art, far
s R S R L AR e T 96 e o e
aseth dt BniishdPtiesina bofwoadd. Cartquoungdageh geneakefohm dtsdde do(it) readily
{E@ﬁﬁ’gbﬁeﬂﬁEt%h%ég%ﬁ‘s%fﬁ‘é g&&éﬁn@ %%%88&?&@ 19108 .‘ﬁ‘%ﬁé”&ﬁf‘t of
piratory tract by nasal, bronchial or buccal 5 administration of. In
this case, the compounds may be formulated as, for example, aerosols or
SPrRRISh AN, disPere e ORI A iR AhACUERANAIECIGR BH0%: more
form of a powder or In the form of drops of a solution or suspension.
®icassoaedngoslientsn Sasitiyessevittapleisdemadidpepsipgrptopg riespressiing in a
amate i aAan. . e o dien UM BIAPSLER 2R Bowder or
olling erature

point below room te
granules, optionally mixed with a binder, lubricant, inert diluent, preservative,

surface-active or dispersing agent. Moulded tablets may be made by moulding in a
suitable machine a mixture of the powdered compound moistened with an inert
liquid diluent. The tablets may optionally be coated or scored and may be formulated

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
comprising the active agent in an inert base such as gelatin and glycerin, or sucrose

and acacia; and mouthwashes comprising the active agent in a suitable liquid carrier.

For topical application to the skin, compounds of general formula (1) or (I1I) may be
made up into a cream, ointment, jelly, solution or suspension. 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
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10 and, if desired, adjuncts, such as liquid or solid non-ionic or anionic
surfactants and/or diluents. Pharmaceutical compositions in which the
pharmacological active ingredient is in solution contain, in addition to this,
a suitable propellant, and furthermore, if necessary, an additional solvent
and/or a stabiliser. Instead of the propellant, compressed air can also be
used, it being possible for this to be produced 15 as required by means of
a suitable compression and expansionglevice. Parenteral formulations will
generally be sterile. Typically, the dose of the compound will be about

SLEA 4o thOBritphk@hamasdpod@. maintain the concentration of drug in the
plasma at a concentration effective to inhibit PGDz at the CRTH2
receptor. The precise amount of a compound of general formula (1) or (I1)

@mmnmumemmmmnyoeﬁmw\(e) and lihemayteebysadifor she:hne;mnfmmwmdof a

est ad rea etermined b f ordina the
e B e R T B e e 1Pep SR L e
ddmmistratiah dferapﬁuuccm‘éed:lhe(bompmumssmﬂ;gbméoalrﬁdmmdlas(,l)fmr g¢dample,
may be used in COI’HbI atondwth on(?hor rr]norea tlvea ntsw ich Oa tin th
%esré’v?& e R LRI S SRS 0 e BRIl dplye pngrgchent in the
t’dthou’ghl poeskeaatirethe énts afejmpsrtff(msslatlbnmh itpen o P Gbharatcdtical

H2 rec tor. Thedjefore thegphaerrpaceutl osition

%%58 R R AR ) L BT U7 Yl Y EAT o llition g the

agamtanriedrmis alliqupdopidpel ldre wsthaf baitingppoimd bélgenmalrfctamplﬂature

glr}qor flla in thde g a atlongf an a ent for thfa treatm fdlseases

Zonditions' mediated I e OrTH rr(]aocneb or; W Srem t eur?actants

atséocaliipeides Falaadwbaotnealacnmpoagens us efdiiébr tinee mmalmaemibgfdmieactlve

T e R

eacom eren ode of action |nclu e'existi
hli¢heginared dthieceasmmraatadﬁmeaasersl\mnmmdg)rlﬁ) SIEIHQMIStBM m‘sthe

S?A&ﬁta?{t? 'éoﬁ?dFE%Qé&eJ.‘?@&nséiSB QESJL%%SQQ% possible for this to be produced

as required by means of a suitable compression and expansion device.
Parenteral formulations will generally be sterile.

Typically, the dose of the compound will be about 0.01 to 100 mg/kg; so as to
maintain the concentration of drug in the plasma at a concentration effective to
inhibit PGD, at the CRTH2 receptor. The precise amount of a compound of general
formula (1) or (1I) which is therapeutically effective, and the route by which such
compound is best administered, is readily determined by one of ordinary skill in the
art by comparing the blood level of the agent to the concentration required to have a

therapeutic effect.

Compounds of general formula (1) or (1) may be used in combination with one or
more active agents which 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
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antihistamines such as loratidine; leukotriene antagonists such as
montelukast; anti-IgE antibody therapies such as omalizumab; 15
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. 20
CRTH2 antagonists may also be combined with therapies that are in
development for inflammatory indications including: other antagonists of
6He D2 ractingf ahasthestiecegéats, such as DP antagonists; inhibitors of
phoshodiesterase type 4 such as cilonilast; 25 drugs that modulate
cytokine production such as inhibitors of TN a, converting enzyme
haGky alim'mtmedmbdui;atefth]ecmnﬂmnydcxﬁﬂg“eamtdbmﬂat(mcar(dl)l'm&he

e R i e e T e
RE&DiGH tthie QﬂTal—lﬂrﬁueptmpwhbm‘i thiberagentialsp thempiisey aviakdditéonal active
ro uct <fo|r?n§) %lng{a -18- n v?\l com 8Dnd of eneral f?rmula () or (N

d Pone oreo %tmg fsted éeg c%)r% iney preparation for

simultaneous, separate or sequential use in the treatment of a disease or
TS AR LR R W
i‘nd:lbrdmuxlﬁl@nmemﬁs@n@lhm;|d?ampafaeranfdﬂrﬂnanqmﬂ1d&aaesaritSBUdlng:

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.

CRTH2 antagonists may also be combined with therapies that are in development for
inflammatory indications including:

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
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
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10 1. {3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-I-yl}-acetic acid
ethyl ester Triethylsilane (0.34 ml, 2.13 mmol) and trifluoroacetic acid
(0.120 ml, 1.29 mmol) were sequentially added dropwise over 1 min to a
stirred solution of (5-fluoro-2- 15 methyl-indol-I-yl)-acetic acid ethyl ester
(0.10 g, 0.43 mmol) and 4 acetylchlorobenzenze (64 mg, 0.41 mmol) in
1,2-dichloroethane (2 ml) at O T. The mixture was then warmed to room
temperature and stirred for 16 h. The-t8sulting mixture was concentrated
in vacuo to leave a residue which was partitioned between ethyl acetate
QbOeht))mMmdaﬂJgatmhsmmimn‘acﬂ)smcﬁUDrabdi:alnb@namer(el@fmhllé a'ﬁbﬁtéﬁsted
anlc arated |ed a ? concentrated in vacuo ea,
R T e AN
(ﬂéhﬁimmaﬂtardma&lm:tacgeblmhntlmgdAatbomﬁy%@Blcjabama@Dmmmr@Rmaz
% ethyl acetate : heptane to give the ethyl ester (57 mg, 37 %) as a white

ESHHFt = 1.88 min (92 %), m/z (ES) (M+H)' 374.30. 25 2. Compound 1 -
{3-[1-(4-Chloro-phenyl)- ethyl] -5-fluoro-2-methyl- |ndol I- yl}-acetic acid

thium hydroxide monoh 6 added in,on :
ng&rtfgh'etny nsvt\f'rreréosoﬁj al%j[in(grr%c or‘gep eny T{erﬁncec{o%e l%llowmg

exafoules-2-methyl-indol-1-yl}- 30 acetic acid ethyl ester (57 mg, 0.15 mmol)
in tetrahydrofuran : water (5 ml; 1:1) and stirred at room temperature for 2
h. The solution was adjusted to pH 1 with -19- concentrated hydrochloric
Exahayid the Rirephrett extreic@uhvoitiiedel ecédate (3 x 10 ml). The
combined organic extracts were dried and concentrated in vacuo to give
the carboxylic acid (35 mg, 67 %) as an off-white solid, 6H (400 MHz,
CDC13pA{ 6o (dHhenyh e tiyd b $ifHicotd-2-neth Rikido ALy B-acefidH, acid
%%P‘é % 2.4 Hz, Ar), 6.86 5 (1H, dt J 9.0, 2.4 Hz, Ar), 4.80 (2H, s,

H) 4.35 (1H, g J 7.3 Hz, CHCH3), 2.29 (3H, s, CH3), 1.73 (3H,
Arieth@lsian€ K43N TR A38. mmnlm 490 uifjunrea@Ege acid (0.10 ml, 1.29 mmol)

were sequentially added dropwise over 1 min to a stirred solution of (5-fluoro-2-

methyl-indol-1-yl)-acetic acid ethyl ester (0.10 g, 0.43 mmol) and 4-
acetylchlorobenzenze (64 mg, 0.41 mmol) in 1,2-dichloroethane (2 ml) at 0 °C. The
mixture was then warmed to room temperature and stirred for 16 h. The resulting
mixture was concentrated in vacuo to leave a residue which was partitioned between
ethyl acetate (10 ml) and a saturated solution of sodium bicarbonate (10 ml). The
organic layer was separated, dried, and concentrated in vacuo to leave a residue
which was purified by flash column chromatography (Flashmaster) on silica gel
eluting with 10 % ethyl acetate : heptane to 25 % ethyl acetate : heptane to give the
ethyl ester (57 mg, 37 %) as a white solid, Tr = 1.88 min (92 %), m/z (ES") (M+H)"
374.30.

2. Compound 1 - {3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-
yl}-acetic acid

Lithium hydroxide monohydrate (70 mg, 1.67 mmol) was added in one portion to a
stirred solution of {3-[1-(4-chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-y1}-
acetic acid ethyl ester (57 mg, 0.15 mmol) in tetrahydrofuran : water (5 ml; 1:1) and

stirred at room temperature for 2 h. The solution was adjusted to pH 1 with
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(M+H)+ 346.09. Compounds 2 to 19 were prepared using a similar

method to that described for 10 Compound 1, but with appropriately

chosen starting materials. Compound 2 -

{5-Fluoro-2-methyl-3-[1-(4-trifluoromethyl-phenyl)-ethyl]-indol- 1-yl}-acetic

acid 6H (400 MHz, CDC13) 7.50 (2H, d J 8.3 Hz, Ar), 7.39 (2H, d J 8.3

Hz, Ar), 7.07 (1H, 15dd J 8.8, 4.1 Hz, Ar), 6.98 (1H, dd J 10.0, 2.5 Hz,

Ar), 6.85 (1H, dt J 9.0, 2.5 Hz, Ar), 4.80-(2H, s, CH2CO2H), 4.42 (1H, q J

7.1 Hz, CHCH3), 2.29 (3H, s, CH3), 1.77 (3H, d J 7.3 Hz, CHCHZ3); Tr

edh 6ntrite 96 dno ahlar(E &cidl @d ther |38AULD eKwaofedunitiBethyl acetate (3 x 10
[1=(4-tert-Butyl-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}- 20 acetic .

e S R T Y R R

€aB5oy83 &tid.(38.MY) 6482 62Hn @{Q\Mﬁfé@aﬁﬂ,, &4 3800 M) CYDi:zli;,7.26-7.21

CHCH3), 2.33 (3H, s, CH3), 1.75 (3H, d J 7.3 Hz, CHCH3), 1,29 (9H, s

G5t 05 T o Sty S A B A B i 6

61H{?le?m-gnﬂ-(ﬁ-dmﬂﬂ(@wwm@ymllb@wi)ﬂ?,thy&]:':?(-llﬁéﬁtw-?.3 Hz, CHCHs),

indol-1-yl}-acetic acid 6H (40Q MHz, CDC13) 7.81 (2H, d J.8.3 Hz, Ar), .

SIS0 5 Sk AR, B8 AP TR HHE Tre T misd lady &)

(-0 2.S408\r), 6.85 (1H, dt J 9.0, 2.5Hz, Ar), 304.78 (2H, s,

CH2CO2H), 4.43 (1H, g J 7.1 Hz, CHCH3), 2.99 (3H, s, CH3), 2.29 (3H,

s, CH3), 1.79 (3H, d J 7.3 Hz, CHCH3); Tr =1.34 min (100%), m/z (ES+)

QdridtindD2300 16 weampepad® using a similar method to that described for

AR R o=
7.47-7.39 (2H, m, Ar), 7.39-7.33 (1H, m, Ar), 7.09-7.02 (2H, m, Ar), 6.86
gﬂw?%%zz éf@o”-%glcﬁe%%ﬁ%-fi-‘Eﬂtzrﬁfﬁ%'F'Jm‘ét??n(-%ﬁér%/ﬂ-?et%)'ﬁf-indol-
1-yl}-acetic acid

8 (400 MHz, CDCl3) 7.50 (2H, d J 8.3 Hz, Ar), 7.39 (2H, d J 8.3 Hz, Ar), 7.07 (1H,
dd J 8.8, 4.1 Hz, Ar), 6.98 (1H, dd J 10.0, 2.5 Hz, Ar), 6.85 (1H, dt J 9.0, 2.5 Hz, Ar),
4.80 (2H, s, CH,COzH), 4.42 (1H, q J 7.1 Hz, CHCHg), 2.29 (3H, s, CH3), 1.77 (3H,

d J 7.3 Hz, CHCH3); Tr =1.65 min (96%), m/z (ES") (M+H)* 380.15.

Compound 3 — {3-[1-(4-tert-Butyl-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-
acetic acid

dn (400 MHz, CDCl3) 7.32-7.21 (4H, m, Ar), 7.08-7.03 (2H, m, Ar), 6.89-6.83 (1H,
m, Ar), 4.82 (2H, s, CH,CO,H), 4.36 (1H, q J 7.3 Hz, CHCH3), 2.33 (3H, s, CHj3),
1.75 (3H, d J 7.3 Hz, CHCHs), 1.29 (9H, s, C(CHs)s); Tr =1.78 min (97%), m/z (ES")
(M+H)" 368.21.

Compound 4 - {5-Fluoro-3-[1-(4-methanesulfonyl-phenyl)-ethyl]-2-methyl-
indol-1-yl}-acetic acid

8n (400 MHz, CDCls5) 7.81 (2H, d J 8.3 Hz, Ar), 7.47 (2H, d J 8.1 Hz, Ar), 7.06 (1H,
dd J 8.8, 4.1Hz, Ar), 6.96 (1H, dd J 10.0, 2.5Hz, Ar), 6.85 (1H, dt J 9.0, 2.5Hz, Ar),
4.78 (2H, s, CH,CO,H), 4.43 (1H, q J 7.1 Hz, CHCH3), 2.99 (3H, s, CHs), 2.29 (3H,
s, CHs), 1.79 (3H, d J 7.3 Hz, CHCH3); Tr =1.34 min (100%), m/z (ES") (M+H)"
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1.86 (3H, d J 7.3 Hz, CHCH3); Tr =1.66 min (97%), m/z (ES') (M+H)'
362.19. 10 Compound
6-(5-Fluoro-2-methyl-3-quinolin-2-yImethyl-indol-1-yl)-acetic acid 6H (400
MHz, d6-DMSO) 8.42 (1H, d J 9.0 Hz, Ar), 8.23 (1H, d J 9.0 Hz, Ar), 8.11
(1H, m, Ar), 7.97 (1H, m, Ar), 7.60 (1H, m, Ar) 7.51 (3H, m, Ar and Ar),
7.09 (1H, m, Ar), 5.19 (2H, s, CH2), 4.56 (2H, CH2), 2.63 (3H, s, CH3); Tr
=1.06 min (100 %), m/z (ES') (M+H)2849.35. 15 Compound 7 -
(5-Fluoro-2-methyl-3-naphthalen-2-ylmethyl-indol-1-yl)-acetic acid 6H
$90Q6/Hz, d6-DMSO) 7.87 (4H, m, Ar), 7.47 (4H, m, Ar), 7.22 (1H, dd J
6.0, 1.5 Hz, Ar), 6.91 (1H, ddd J 9.0, 2.5 Hz, Ar), 5.04 (2H, s, CH2), 4.23
(2H, s, CH2), 2.42 20 (3H, s, CH3); Tr = 2.09 min, m/z (ES+) (M+H)'
Géﬁlﬂaauﬁlmmpc[ﬁrﬁll&oro -2-methyl-3-(1-naphthalen-2-yl-ethyl)-indol-1-yl]-acetic
Iuoro 3-(8-hydroxy-quinolin-2-ylmethyl)-2-methyl-indol-I- yl]-acetic acid
(400 MHz, d6-DMSO) 9.53 (1H, s, OH), 8.20 (1H, d J 8.0 Hz, Ar), 7.42

§hH400, MEATDCLY (81-dd4 @8, indAty, Aep G194, (LH, 818 Bi9.OrR.3.4z7.39
Ar), 5.00 (2H CH2 41 (2H H2), 2,47 (3H ). Tr=1.1
(%\%, %,géég)ss’&m_% %ﬂé%om rﬁgng BHAS §99uH 30, 24
&&Fmprmmr(eﬂﬂnyk&:mmoa;(abn%ylmethqlmo@l—u:mwccerg): Ba@HI 61 CHs),
400 S 3 Ar 0 )5

NP O 9 54 B G OF oo AR e e ) 8B
s, CH2), 2.64 (3H s, CH3); Tr = 1.35 min, m/z (ES) (M+H) 350.12.

e R T T
§3H400, D 2. apmm@ E4213; QBJ(% 19z W)Z)s@cm@m s, m#tB)Aa)S@ 11

=1.93 min, m/z (E )(Méla) 328.13. Compound

(LR TSt TS i 2 G0 B 1 o (Rl gt AT, 7.09 (LH,

m, Ar), 5.19 (2H, s, CH,), 4.56 (2H, CH,), 2.63 (3H, s, CH3); Tr = 1.06 min (100 %),
m/z (ES") (M+H)" 349.35.

Compound 7 - (5-Fluoro-2-methyl-3-naphthalen-2-ylmethyl-indol-1-yl)-acetic
acid

81 (400 MHz, ds-DMSO) 7.87 (4H, m, Ar), 7.47 (4H, m, Ar), 7.22 (1H, dd J 6.0, 1.5
Hz, Ar), 6.91 (1H, ddd J 9.0, 2.5 Hz, Ar), 5.04 (2H, s, CH,), 4.23 (2H, s, CH,), 2.42
(3H, s, CH3); Tr = 2.09 min, m/z (ES+) (M+H)" 348.13.

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

dn (400 MHz, dg-DMSO) 9.53 (1H, s, OH), 8.20 (1H, d J 8.0 Hz, Ar), 7.42 (5H, m,
Ar), 7.13 (1H, dd J 6.0, 1.5 Hz, Ar), 6.91 (1H, dd J 9.0, 2.5 Hz, Ar), 5.00 (2H, s,
CH,), 4.41 (2H, s, CH.), 2.47 (3H, s, CH3); Tr = 1.13 min, m/z (ES") (M+H)*
365.12.

Compound 9 - (5-Fluoro-2-methyl-3-quinoxalin-2-ylmethyl-indol-1-yl)-acetic
acid
O (400 MHz, de-DMSO) 9.02 (1H, s, H-3 Ar), 8.30 (2H, m, Ar), 8.05 (2H, m, Ar),
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10 ethyl ester Tr = 1.09 min, m/z (ES) (M+H)' 305.26. Compound 12-
[3-(4-Chloro-benzyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid Tr = 1.63

min (100 %), m/z (ES') (M+H)' 332.16. 15 Compound 13 -
[5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]- acetic acid Tr =
1.66 min, m/z (ES’) (M+H)' 366.06. 20 Compound 14 -
[5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic acid Tr = 1.73
min, m/z (ES") (M+H)' 354.21. Compenhd 15 -
(3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid 25 Tr =
2.39(@ath nmAr{EBY7(MiHHh 3KA), 160 CERpbusCES ), 4.64 (2H, s, CHy), 2.64 (3H,

5-Fluora-3-(4-pethane I-benzyl)-2-methyl-indol-1-yl]- acetic acid Tr
R s e P2 G4V o35 hmpound 17
[5-Fluoro-3-(6-fluoro-quinolin-2-ylmethyl)-2-methyl-indol-I- yl]-acetic acid

H (400 , d6-DMSO) 8.20 (1H, d J 8.6 Hz, Ar), 8.06 (1H, dd J.9.3, 5.6 .
Cormesttd 8 ok e 7 el o SR A fbu g e
F1J400 IAH2HIFDMBAY), 77326 1M A D) 97.62(8H 7 Ax)) 684 (BH, td, AB) 25.00
2.4 Hz, An), 4.94 (2H, s, CH2),.4.33 (2H, s, CH2), 2,40 (3H, s, CCH3); Tr
s ORI (250 WS oo TS kit $eCHo) T = 193
(@iryieiky(ESgyimeliny23pBneghyl-indol-1-yl)-acetic acid 10 6H (400 MHz,
d6-DMSO) 8.16 (1H, d J 8.6 Hz, Ar), 8.01 (1H, d J 8.5 Hz, Ar), 7.88 (1H,

d J 7.6 Hz, Ar), 7.74 (1H, t J 7.0 Hz, Ar), 7.54 (1H, t J 7.0 Hz, Ar), 7.44
(dragbund 11 — (5-Fluoro-2-methyl-3-thiazol-2-ylmethyl-indol-1-yl)-acetic acid

ethyl ester
Tr = 1.09 min, m/z (ES") (M+H)" 305.26.

Compound 12 - [3-(4-Chloro-benzyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
Tr = 1.63 min (100 %), m/z (ES") (M+H)" 332.16.

Compound 13 - [5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]-
acetic acid
Tr = 1.66 min, m/z (ES") (M+H)" 366.06.

Compound 14 - [5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic
acid

Tr =1.73 min, m/z (ES") (M+H)" 354.21.

Compound 15 - (3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic
acid

Tr =2.10 min, m/z (ES") (M+H)" 374.16.

Compound 16 - [5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-
acetic acid
Tr = 1.35 min, m/z (ES+) = 376.05.
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J 8.0 Hz, Ar), 7.26 (2H, app t J 8.9 Hz, Ar), 7.00 (1H, t J 7.3 Hz, Ar), 6.90
(1H, tJ 7.3 Hz, Ar), 4.72 (2H, s, CH2CO2H), 4.35 (2H, s, CH2), 2.40 (3H,
s, CH3); Tr = 1.07 min (100 %), m/z (ES +) (M+H)+ 3 31.3 3. 15
Compound 19 - (5-Chloro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic
acid 6H (400 MHz, d6-DMSO0) 8.21 (1H, d J 8.4 Hz, Ar), 8.00 (1H,d J 8.4
Hz, Ar), 7.89 (1H, d J 8.0 Hz, Ar), 7.77-7.73 (1H, m, Ar), 7.57-7.53 (2H,
m, Ar), 7.40 (1H, d J 8.7 20 Hz, Ar), 229 (1H, d J 8.5 Hz, Ar), 7.04 (1H,
dd J 8.6, 2.1 Hz, Ar), 5.00 (2H, s, CH2CO2H), 4.35 (2H, s, CH2), 2.41

Ghso@td3)1 Tr= 1517 100rot8S 64 uova-(aio)ifM-Hie868) 2B methyl-indol-1-
%fm ?rative Example 2-Preparation of Compound 20 25 1.

Y '(Qf%,"f-?ﬂﬁuoro-benzothiazol-2-y|methyl)-indol-I-yI]-acetic acid ethyl

55 0D IN-C0 i DINS Y 83 20r €Ay eI B g1 EN AN T @86l YT el sedl 9. B) 5.6 Hz, Ar),
WO-A-0173§489. 6H (400 MHz,7d6- MSOd) 7.75-7.69 (1H, m, Ark 7.56

(119 GH728 D38 e AR, 7oAk £Bad 0 i3 )L 3K 32 48H. m.
AN, 22 (LH7 80HZo Ar)2 .08 (1) appet (LA LidHz 94r), BA LIS, 4342RH, s,

4.69 (2H, s, CH2); 417 (2H, 9 1 7.2 Hz, CH2CH3), 123 -23- (3H tJ72 _ ,
AR Chdo i . eSS Rt Y 70545 PRy Sehnd o (E5)
(R4¢43’ 736MfBaoro-benzothiazol-2-ylmethyl)-indol-1-yl]- acetic acid 5

Lithium hydroxide (31 mg, 0.74 mmol) in water (6 ml) was added in one
portion to a stirred solution of

BotAdouridifigorgzbenzhihiazqlidolimatyymdtdaliddyll-nostiscaticeidy!
esterﬂ%ﬁ mg, 0.18 mmog in tetra%rofuran{ﬁgrrnl at room temperature

ThERRMIAZ VIR SR GH (&hi Pallfe/th P9InfAnh dtftn ik AD). 7.88

PN ME S 2NBSRE4qIH t3 WishHZMaRY draanferc esitlo THE ABKEMS (1H, d
er was then extracted 10 with ethyl acetate &3 x 10 m? and the
H, tJ 7.3 Hz, Ar), 6.90 (1H, t J

ia Hitted\brghnf (@ktr3PR Wkt ifstidar itl?

7.3 Hz, Ar), 4.72 (2H, s, CH,CO,H), 4.35 (2H, s, CH,), 2.40 (3H, s, CHs); Tr = 1.07
min (100 %), m/z (ES*) (M+H)* 331.33.

Compound 19 - (5-Chloro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic
acid

84 (400 MHz, d;-DMSO) 8.21 (1H, d J 8.4 Hz, Ar), 8.00 (1H, d J 8.4 Hz, Ar), 7.89
(1H, d J 8.0 Hz, Ar), 7.77-7.73 (1H, m, Ar), 7.57-7.53 (2H, m, Ar), 7.40 (1H, d J 8.7
Hz, Ar), 7.29 (1H, d J 8.5 Hz, Ar), 7.04 (1H, dd J 8.6, 2.1 Hz, Ar), 5.00 (2H, s,
CH,CO,H), 4.35 (2H, s, CH,), 2.41 (3H, s, CH3); Tr = 1.17 min (95 %), m/z (ES")
(M+H)" 365.28.

Comparative Example 2 — Preparation of Compound 20

1. [3-(4,5,7-Trifluoro-benzothiazol-2-ylmethyl)-indol-1-yl]-acetic acid ethyl
ester

This compound was prepared using the procedure set out in WO-A-0151489.

84 (400 MHz, dg-DMSO) 7.75-7.69 (1H, m, Ar), 7.56 (1H, d J 7.8 Hz, Ar), 7.49 (1H,
s, CH), 7.43 (1H,d J 8.2 Hz, Ar), 7.19 (1H, app t J 7.0 Hz, Ar), 7.08 (1H, app tJ 7.1
Hz, Ar), 5.17 (2H, s, CH,), 4.69 (2H, s, CHy); 4.17 (2H, q J 7.2 Hz, CH,CHj3), 1.23
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brine (10 ml), dried and concentrated in vacuo to give the carboxylic acid

(62 mg, 92 %) as a yellow solid, 6H (400 MHz, d6-DMSOQO) 7.76-7.69 (1H,

m, Ar), 7.56 (1H, d J 8.0 Hz, Ar), 7.48 (1H, s, CH), 7.43 (1H, d J 8.3 Hz,

Ar), 7.18 (1H, app tJ 7.1 Hz, Ar), 7.07 (1H, app tJ 7.1 Hz, Ar), 5.05 (2H,

s, CH2), 4.68 (2H, s, CH2); Tr = 1.94 15 min, m/z (ES") (M+H)' 377.00.

Example 3 - Measurement of CRTH2 Antagonist Activity Materials and

Methods 20 Materials Calcium-3 dye28as purchased from Molecular

Devices (Wokingham, UK). Mono- .poly resolving medium was obtained

(BeMtD I by ICAbRHYAdeutits (Msakdz (ESTRIV-NHEL6HIISCD16

microbeads were from Miltenyi biotec (Bisley, Surrey). 25 ChemoTx plates

were purchased from Neuroprobe (Gaithesburg, MD). Poly-D- lysine

2oated@&mpellipth &8s -WiS-¢40b &N edl framn- Gneto i (Edd2eptetsiyineindis).1-y1]-
PGD§ was from Amersham Biosciences (Buckinghamshire, UK).

%’5&} 548 was purchased from Perkin Elmer Life Sciences

[(Brhakimgherosicied 3UK)Y, @ll?dth&nowagwatsrv(@ml)mmraddehidmone portion to a

m rch unle s oth I’WIS
e g e e e T S
aembﬁtwbes(l@i—(@%@@TBiI&armdwﬁ]b@/@%tmddafwu (ﬁarn)eanmd)m teaiperatune.
humidified 5 a mo ?ere aé37C %% %O 2[ Mi nlmcl.l Sentl@hl
f)i‘e um“{l\%‘é’l@ﬁss%ep Smented with 1086 168 §1 dliAdngnesoliion was
gﬂmahedrte mthdSLwng ﬂrMh;ad:tumI@rdd&cﬂfh‘éhe:eﬂsemeséagaswgehlee\motyacted
QLR oligy e DI a05aY -85 AT DIERATGR Duvashed with
or mem

|pIe orin square sksr%
hrmpa(ﬂé)tm@) d?md(midmnaemtﬂtmmromaseag gredl sheveaslgrovo dcid @2 wgll 92

te 10 rt th a lIs p
%fa&aa},gﬁ 0%9 %@Sﬁﬁ gl a[ﬂﬁg%syﬁg 9 88 ?1?—? fr)\A?egB (AH,dJ
8.0 Hz, Ar), 7.48 (1H, s, CH), 7.43 (1H, d J 8.3 Hz, Ar), 7.18 (1H, app t J 7.1 Hz,
Ar), 7.07 (1H, app t J 7.1 Hz, Ar), 5.05 (2H, s, CH,), 4.68 (2H, s, CHy); Tr = 1.94
min, m/z (ES") (M+H)" 377.00.

Example 3 — Measurement of CRTH2 Antagonist Activity

Materials and Methods

Materials

Calcium-3 dye was purchased from Molecular Devices (Wokingham, UK). Mono-
.poly resolving medium was obtained from Dainippon Pharmaceuticals (Osaka,
Japan). Macs anti-CD16 microbeads were from Miltenyi biotec (Bisley, Surrey).
ChemoTx plates were purchased from Neuroprobe (Gaithesburg, MD). Poly-D-
lysine coated 96-well plates were obtained from Greiner (Gloucestershire, UK).
[*H]PGD, was from Amersham Biosciences (Buckinghamshire, UK). [*H]SQ29548
was purchased from Perkin Elmer Life Sciences (Buckinghamshire, UK). All other

reagents were obtained from Sigma-Aldrich (Dorset, UK), unless otherwise stated.
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Membranes were prepared either from CHO/CRTH2 and CHO/DP cells,
or from platelets (as a source of TP receptors). CHO cells grown to
confluency were washed 15 with PBS and detached using a Versene
solution (15 ml per flask). When the cells were grown in 175 cm2 square
flask, they were collected by scrapping in PBS. The cell suspensions
were centrifuged (1,700 rpm, 10 min, 4C) and resuspended in 15 ml of
buffer (1xHBSS, supplemented with 14mM HEPES, pH 7.3). Cell
suspensions were then homogenised using an Ultra Turrax at setting 4-6
feth0ds. 20 The homogenate was centrifuged at 1,700 rpm for 10 min and
&1? supernatant was collected and centrifuged at 20,000 rpm for lh at 4C.
ﬁé e Hfﬁng pellet was resuspended in buffer and stored at -80C in
Ghinests efaPtideb00Variheqloteiarecarasfdcadtbnvitas ORMEHIred DP tineceptors

adford 76)..using bovine serum albumin,as standard. The..

e B Bk i e e e P U P e
aenosprendad 37°C 45861 @gs ay Mirdfanu(h Essbhtiai v QilnpHVEN )SupMemented
Glucose, 12 M NaCl, 10 M.ind thacin) and djrectly centrifu
S aaT eI ot A AR o R ACLYE Bl The
cetscnierd abssagedRevtiolighBddaysling @ssadis [Bfafi@HYRGIDG @68y, cells were
Ci/mmal) binding experiments were perfarmed on memhranes prepared
R R R S M R TR kS (R erane
pPEpaatifer) (1 KetBSBikR PRBiliGatvi, gskhy,. Sk IS ellensegnionam s { 1950 yvekknelate

incubated at room temperatu ith. varying congentration of
gzci)ﬁrﬁ)r('e?ﬁ% |gea"?lls’(§(gl orglr}J‘?Bd %ﬁsr{li%)lfi%ggc rﬁ%f%fnvgl?@oncentration) was
then added and the incubation continued for a further one hour at room

mperature . The reaction was terminated 5 by the addition of 200 |
%gpc%;?@glgsgf %‘E éﬁ%%g%% well, followed by rapid filtration through

Wﬂammamsa giaemlfdukeiﬁﬂtersfmﬂin@lamlﬁiﬁfféixlmmhﬁw@éﬂﬁ cells, or from
ST R <R SRR g
vethdisbviryd detaitied osinlgeafiferseneasotidtemiirbethiopea Basie). TNMhen the cells
%%‘ g@@ﬁ‘gﬁ?@ﬁ(\%\éﬁﬁg{ﬁﬁgﬁgﬁ8%%%0&8iTb%t%&‘ﬂ%}%@r%éﬂd # pBS. The
cell suspensions were centrifuged (1,700 rpm, 10 min, 4°C) and resuspended in 15
ml of buffer (1xHBSS, supplemented with 10 mM HEPES, pH 7.3). Cell
suspensions were then homogenised 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
collected and centrifuged at 20,000 rpm for 1h at 4°C. The resulting pellet was
resuspended in buffer and stored at -80°C in aliquots of 200-500 pl. 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
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
[*H]PGD, (160 Ci/mmol) binding experiments were performed on membranes

prepared as described above. Assays were performed in a final volume of 100 ul of
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scintillation. Non specific binding was defined in the presence of 10 M
unlabelled PGD2. Assays were performed in duplicate. The results of the
radioligand binding experiments to the CRTH2 and DP receptors 15 are
shown in Tables 1 and 2. Table 1 - Radioligand binding data (Ki on
CRTH2 Receptor). Compounds Ki (hnM) Compound 4 54 Compound 6
93 Compound 8 64 Compound 12 112 Compound 16 7+2 Compound
17 1.30.6 Compound 20 (lidorestat) 836248 20 Table 2- Radioligand
binding data (Ki on DP Receptor). Compounds Ki (nM) Compound 4

BOHA0980GHBREMBRES 6107 8vWT 29 CoB)pouadi® HidMbriBes (15ug) were
Compound 12 122202250 Comcﬁ)é)und 17 77401442 Compound 20

Pl 03860053 1eFRRETaBUFE MLy A RA FRREeRIFRHAG WaSHBRRlipg ligand
foenponanes iMiraed(from fipkatelrisent fatféhy whptedaindaedend the incubation

ERTUBHRA R L SCAS) SRR LB A 1S TR, W miated

BjuesaddRbm bt MaC !yl Gobldorioasilasiimel 3] 84QRAEB, (ARIBWSATBY dpid
T o S Py
tRerkinElmer 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 ul 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.

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

are shown in Tables 1 and 2.

Table 1 — Radioligand binding data (Ki on CRTH2 Receptor).

Compounds Ki (nM)
Compound 4 5+4
Compound 6 9+3
Compound 8 6+4
Compound 12 11+2
Compound 16 712
Compound 17 1.3+0.6
Compound 20 (lidorestat) 886+248

Table 2 — Radioligand binding data (Ki on DP Receptor).

Compounds Ki (nM)
Compound 4 3044019805
Compound 6 17870+7290
Compound 8 7710+1780
Compound 12 12220+2250
Compound 17 7740+1442
Compound 20 (lidorestat) 3960
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addition of 200 | ice-cold assay buffer to each well, followed by rapid

filtration through Whatman GF/C glass fibre filters using a Unifilter Cell
harvester (PerkinElmer Life Sciences) followed with six washes of 300 | of
ice-cold buffer. 10 The radioactivity was determined as described above.

All of the compounds studied in this assay bound to the TP receptor with

low affinity (Ki>1 pM). 15 Compounds of general formula (I) bound to
CRTH2 receptor expressed in CHO cells with a range of affinity varying

from very high to moderate. In fact the Ki values determined in
Thnpertitieoepess usaBoliRGO Dimatiegl v 860pbhtarikdvbrdbesnpmapadsiofrom

TR Pt 0 P D S b TR e nd eterd s of
¢or2eetmgd R akd2foe dSphoin vaasogre atenpéatu 20 fadsafob @ fe (D rahaduas-HCI,
dtoDP and T, t i ilisatior
s b G, BT Rk A S R e s e (oo
801861 250ceNs firalveethcent aticnhatasl thieB ZGdedesndtictonslibatitre coelizued
twice with HBSS anc{ incubat«?d for |

o adhere. C were washe : t

B e S 5 O R, R et by e

sughifleme 280 withcérodldpastmnbefter @haadesvallfldollessenbe vepid filtration
onitored pver a 50s.time course with.agonist .addition at.17s usi

S Dot TP uARTa i DL o s

(RethilidzlticeT ibife OB ERTHD kel G wavsasihes dbdsOeepefdescold buffer.

increase inintracellulay Cat' %g#lé tian in_ CHO/CRTH2 cells, with an

56 :Iofﬁlv&%r\ﬂ\fsls(é?:{ m'E‘?‘] eggc{ﬁ)(e:gr%bp?gﬁhds of general formula (1)
on the calcium mobilisation induced by PGD2 PGDZ-stimulated CaZ' flux
AHofully cohipiteddsystiiechim osiastswbgemttaltferfifuracéptemaithdoMZ Bfinity
(dime fd)each compound in the calcium assay was comparable to its
Compounds of general formula (1) bound to CRTH2 receptor expressed in CHO cells
with a range of affinity varying from very high to moderate. In fact the Ki values
determined in competition versus [*H]JPGD, varied from 500 pM to 1 pM.
Compounds of general formula (I) had no activity (or very weak activity) at the DP
and TP receptors. The binding selectivity of the compounds of general formula (1)
for CRTH2 receptor was greater than 200 fold for CRTH2 receptor, compared to DP

and TP receptors.

Calcium mobilisation Assay

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

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

Effect of CRTH2 agonists on calcium mobilisation in CHO-CRTH2 cells
PGD, caused a dose-dependent increase in intracellular Ca** mobilisation in
CHO/CRTH2 cells, with an ECsp = 2.4 £ 0.5nM (n=3).
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5 Ki value in Radioligand binding. IC50 values of compounds of general
formula (I) varied from 5 nM to 1 pM. The results for several compounds
of general formula (I) are shown in Table 3. Increasing doses of the
compounds of general formula (I) caused a dose-dependent and parallel
shift of the PGDZ dose response curve in CHO/CRTH2 cells, thereby
indicating that the compounds are competitive CRTH2 10 antagonists.
The antagonistic effect of the compougitis of general formula (1) appears to
be CRTH2 selective, since no inhibitory effect was seen with

Bfféetstincotapeddadtfyenerbd foainld B ( ) runibittocaddi e Didbitidatied induced by
é:?é ium flux Compounds IC50 (nM) Compound 4 5518 Compound 6 306
ound 7 3816 Compound 8 116 Compound 10 478 Compound 12

RGBRGtiGusatmLIGd L 6l 64 € dmiganhibitst 15t oo ppond B flighmesatatrmula
@S%&t 28] LAIX/E?%%@ gt rﬁbj&?naf H5he ca Jﬁfn”{' léls%ag/)was compara%ﬁé%o its
Ki value in Radioligand binding. 1Csy values of compounds of general formula (1)
varied from 5 nM to 1 uM. The results for several compounds of general formula (1)
are shown in Table 3. Increasing doses of the compounds of general formula (1)
caused a dose-dependent and parallel shift of the PGD, dose response curve in
CHO/CRTH2 cells, thereby indicating that the compounds are competitive CRTH2

antagonists.

The antagonistic effect of the compounds of general formula (I) appears to be
CRTH?2 selective, since no inhibitory effect was seen with ATP-stimulated Ca** flux.

Table 3 - Inhibition of PGD,-induced calcium flux

Compounds I1Cs0 (M)
Compound 4 55+18
Compound 6 30+6
Compound 7 38+16
Compound 8 11+6
Compound 10 478
Compound 12 108+29
Compound 16 6415
Compound 17 10+5
Compound 20 (lidorestat) 885+96
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51 wherein R', R3 and R4 are hydrogen; 10 R2 is halo R5 and R6 are
each independently hydrogen, or Ci-C6 alkyl or together with the carbon
atom to which they are attached form a C3-C7 cycloalkyl group; R7 is
hydrogen or Ci-C6 alkyl; R 8 is a phenyl, naphthalenyl, thiazole, biphenyl,
quinolinyl or quinoxalinyl group, 15 any of which may be substituted with
one or more halo, Ci-C6 alkyl, -O(Ci-C6)alkyl, -S02R11 or -OH groups;
each R" is independently hydrogen or28i-C6 alkyl; provided that. Rs is not
unsubstituted phenyl; 20 R9 is hydrogen, or Ci-C6 alkyl; or a
pharmaceutically acceptable salt, gd/imSolvate or complex thereof. 25
-29- 2. A compound of general formula (1) R9 R1 R8 R2R7 R3 N
0O-R12 R4 R5R6 0 Il 5wherein R1, R2, R3, R4, R5, R6, R7, Rs and R9
are as defonegbimdlefrgehpRILBHNGIACH:alkyl, aryl,
(CH2)mOC(=0)C1-C6alkyl, (CH2)mNIQ%13)2

R1 R8
R2
\ R7
R3 N OH
Raps~ 1 1|
R6 O
|
wherein
R, R® and R* are hydrogen;
R?is halo

R° and R® are each independently hydrogen, or C;-Cg alkyl or together with the
carbon atom to which they are attached form a C3-C- cycloalkyl group;
R’ is hydrogen or C;-Cg alkyl:
R® is a phenyl, naphthalenyl, thiazole, biphenyl, quinolinyl or quinoxalinyl group,
any of which may be substituted with one or more halo, C;1-Cg alkyl, -O(C;1-Ce)alkyl,
-SO,R™ or -OH groups;

each R™ is independently hydrogen or C;-Cg alkyl;
provided that.

R® is not unsubstituted phenyl;
R? is hydrogen, or C;-Cs alkyl;

or a pharmaceutically acceptable salt, hydrate, solvate or complex thereof.
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CH((CH2)mO(C=0)R14)2; mis 1 or 2; R13 is hydrogen or methyl; 10
R14 is CI-Cls alkyl. 3. A compound as claimed in claim 1 or claim 2
wherein, in the compound of general formula (1) or (ll), independently or
in any combination: R5 and R6 are each independently hydrogen or CI-C4
alkyl; 15 R7 is H or CI-C6 alkyl; and R9 is hydrogen or CI-C4 alkyl. 4. A
compound as claimed in any one of claims 1 to 3 wherein R2 is fluoro. 20
5. A compound as claimed in any one29t claims 1 to 4, at least one of R5
and R6 is hydrogen. 6. A compound as claimed in any one of claims 1 to
3. whergindfpmineshgerizbal fdkmolapioypnd as claimed in any one of
claims 1 to 6 wherein R5, R6 and R}%

§1re hydrogen and R7 is methyl. -30-
8. A compound as clalmed in argy10 f clap pslto7 wherein the Rs

C1-C4 alkyl, C1-C4 halBath atkoxy, CI-C4 alkylsulfonyl and
hydroxy. 5 9. A compound as iNetaiR78, wherein the Rs moiety is
substituted with one or g hstitugts choae g{ ogn chloro, fluoro,
methyl, ethyl, t-butyl, trif uoromthyl megtho f nesulfonyl and
hydroxy. 10. A compound seleckigiom? 10
{3-[1-(4-ChIoro-phenyl)-ethyl]-5-f|uoro-Z-Rﬁt@yI-indol-l-yl}-acetic acid
{5-Fluoro-2-methyl-3-[1-(4-trifluoromethyl-phenyl)-ethyl]-indol-1-yl}-acetic
acid {3-[1-(4-tert-Butyl-phenyl)-ethyl] 4$-fluoro-2-methyl-indol-1-yl}-acetic
acid  wherein R*, R? R® R* R®, R6 R7 R® and R® are as defined in claim 1;

Y oot iR Il B st e oGl ) ol
acid 158@5(&qupge2({nml)lgll‘$2qwnohn -2- yImethyI -indol-1-yl)-acetic acid
mis1or?2;

3 is hydrogen or methyl;
R14 is Cl-Clg aIkyI

3. A compound as claimed in claim 1 or claim 2 wherein, in the compound of
general formula (1) or (I1), independently or in any combination:

R® and R°® are each independently hydrogen or C3-C, alkyl;

R’ is H or C;-Cgalkyl; and

R? is hydrogen or C;-C,alkyl.

4. A compound as claimed in any one of claims 1 to 3 wherein R? is fluoro.

5. A compound as claimed in any one of claims 1 to 4, at least one of R® and R®
is hydrogen.

6. A compound as claimed in any one of claims 1 to 5 wherein R’ is methyl.

7. A compound as claimed in any one of claims 1 to 6 wherein R>, R® and R® are

hydrogen and R is methyl.
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(5-Fluoro-2-methyl-3-naphthalen-2-ylmethyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(8-hydroxy-quinolin-2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-quinoxalin-2-ylmethyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(4-methoxy-benzyl)-2-methyl-indol-1-yl]-acetic acid 20
(5-Fluoro-2-methyl-3-thiazol-2-ylmethyl-indol-1-yl)-acetic acid ethyl ester
[3-(4-Chloro-benzyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
[5-Fluoro-2-methyl-3-(4-trifluoromethystenzyl)-indol-1-yl]-acetic acid
[5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic acid
- Bipfﬁwhﬂmhnnﬂaﬁs&dﬁhﬂudﬁuraﬁyleﬁwdﬁrmjhfs ylleﬁtemilmemiidtﬁé R® moiety is
0:3- 4 methanesulfon benz indol: 1- tic
B O St e R R TR B 5 G-
bﬁ#ﬁﬂhl@llp@@gﬂlk{d)@qmmhal?yjdmmlyl-andcbiyﬂjmb)yacetlc acid; or a

pharmaceutically acceptable salt, hydrate, solvate or complex thereof; or

the Ci-C6 alkyl, aryl, (CH2)mOC(=0)C1-C6alkyl, (CH2)mN(R13)2 30

¢ H((CADonDROIR L) hestierslainasyefidherathevk’ mbietgiis subdtinRed with
-31- R13 j shydr en or methyl: R 4|sC Is al

B Do SRy o criaia Hokie et opipvy o

pifaronacetiidate toogp tabtbasaty gy béaddolseiryor complex thereof 12.
[5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-acetic acid or
a pharmaceutically acceptable salt, hydrate, solvate or complex 10 13. A
mocess\tmnﬂpetpmpamtkmfm‘m compound of general formula () as

EADER 0. B0 O IS 1R A IS RS SR SIS

olysIS O a CO f eneral ormu as Cia In claim 2

{ﬁrﬂwbmémﬁﬂngl@@l—(@ﬁnﬁﬂqﬂomémw [A’hemm)pﬂhytj amlolalnyda}}aoean)acid
ppe.cleame e AR OISR L SRR AR CRAReLR Bl
{5- Fluoro 3- [1 (4-methanesulfonyl-phenyl)-ethyl]-2-methyl-indol-1-yl}-acetic acid
[5-Fluoro-2-methyl-3-(1-naphthalen-2-yl-ethyl)-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
(5-Fluoro-2-methyl-3-naphthalen-2-ylmethyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(8-hydroxy-quinolin-2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-quinoxalin-2-ylmethyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(4-methoxy-benzyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-thiazol-2-ylmethyl-indol-1-yl)-acetic acid ethyl ester
[3-(4-Chloro-benzyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
[5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]-acetic acid
[5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic acid
(3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-acetic acid
[5-Fluoro-3-(6-fluoro-quinolin-2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid
(5-Chloro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid,;

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

or the Ci-Cs alkyl, aryl, (CHy)mOC(=0)Ci-Cealkyl, (CH2)mN(R™),,
CH((CH,)mO(C=0)R™), esters of any of the above; wherein

mis1or2;
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or prevention of allergic asthma, perennial allergic rhinitis, seasonal
allergic rhinitis, atopic dermatitis, contact hypersensitivity (including
contact dermatitis), 20 conjunctivitis, especially allergic conjunctivitis,
eosinophilic bronchitis, food allergies, eosinophilic gastroenteritis,
inflammatory bowel disease, ulcerative colitis and Crohn's disease,
mastocytosis, autoimmune diseases such as hyper IgE syndrome and
systemic lupus erythematus, psoriasigglacne, multiple sclerosis, allograft
rejection, reperfusion injury, chronic obstructive pulmonary disease, 25
rheuma&bidh atbirdignpsoniatiy Rrthritis and osteoarthritis. 16. The use of a
compoynd as defin ip any one of claims 1 to 12 in the preparation of an
agent r the 1’6:%1 or prevention of allergic asthma, perennial allergic
rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact hypersensitivity

(incL ing contact de atit%iﬁ% .conjunctjvitis, e ciﬁl allergic_ .
e BB B D M g M e or
piestreenitictHyindmiatdecsyl t; 3R-diwyabtiistames anqeeatiiereofitis and
Crohn's disease, mastocytosis, autoimmune diseases such as hyper IgE
syndrome and systemic lupus erythematus, psoriasis, acne, multiple

$2lerodis;FRllograft(defeetiane selfenid e nziyl)1 Py metinghioddist ryBtiaeetic acid or a

ulmonary.disease, r matoi thritis. ,psoriatic arthritis and
Gtk DEE St AN e e
compound as claimed in any one of claims 1 to 12 together with a

armagceutical excipient or carrier. 18. A composition.as claimegd in clai
oo, e leb gt & SR OL B D =
clamgoisitiomng sookaiofiedaimms|dirto 1172 o t e gimo dBsc oonainisiggotie drydrotgsis of a

A S DT BT S R
aleytned in claim 19, wherein the additional active agents are selected

from:

14. A compound as claimed in any one of claims 1 to 12 for use in medicine.

15. A compound as claimed in any one of claims 1 to 12 for 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, autoimmune diseases such as hyper IgE
syndrome and systemic lupus erythematus, psoriasis, acne, multiple sclerosis,
allograft rejection, reperfusion injury, chronic obstructive pulmonary disease,

rheumatoid arthritis, psoriatic arthritis and osteoarthritis.

16.  The use of a compound as defined in any one of claims 1 to 12 in the
preparation of an agent for 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
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02 agonists such as salmeterol; corticosteroids such as fluticasone; 20
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); 25 anti-fungals such as clotrimazole (particularly for the
treatment of atopic dermatitis); immunosuppressants such as tacrolimus
and particularly pimecrolimus in the c3ge of inflammatory skin disease;
other antagonists of PGDz acting at other receptors such as DP
bm\mwéw&e inkizitativeofoplidshatdieSterase Uipméesmhsa&wmmjaanlcﬂmmune
that odulate cy, oductlo suc hlbltors
o RYCeRGy é’%‘rI&EE éO'H?ua’% i &Pe“ﬁw%%%} \V}%}%% fisgriasis,
a:(;neklrmﬂmmﬂwmidhs,f) slloyrafs Hpckiog reperéwdmmalgotigochesnandbstructive

By R e R R SR o A A MR i e i

any one of claims 17 to 20 comprising bringing a compound as claimed in
?ﬂy ons\ ?In%irges & 12mn con 5unct|oanr| r?SSOC'r%“%Un\ﬁ anv one
arm4cB |ca‘ﬁ or vet%?mgpfy ac&gg}%bfe il BPVenide, 381 5% Thany

Qfomntsd)mpﬂsbg;ammmﬂmmdaamaﬁamm exapiente oficiarms 1 to 12
and one or more of the agents listed in claim 20 as a combined
preparation for simultaneous, separate or sequential use in the treatment
b3.prevardionposisibergscclastiechay plerenbialctterigiedHmitisalseasanbtonchial or
%Iler C(I‘jhlnltl ch dermatitis, contact hypersensitivity (including

gn(f ?c[grma ((3) conjunctivitis, especially allergic 15 conjunctivitis,
eosinophilic bronchitis, food allergies, eosinophilic gastroenteritis,

fflamnag é8r%s(p'88*€’8n A earRed PN AN S M IRPERE or more

mastocyt
addltlonal active agents useful in the treatment of diseases and conditions mediated

by PGD; at the CRTH2 receptor.

20. A composition as claimed in claim 19, wherein the additional active agents
are selected from:

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
enzyme (TACE);
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autoimmune diseases such as hyper IgE syndrome and systemic lupus
erythematus, psoriasis, ache, multiple sclerosis, allograft rejection,
reperfusion injury, chronic obstructive pulmonary disease, rheumatoid
arthritis, psoriatic arthritis and 20 osteoarthritis. 23. The use as claimed in
claim 16, wherein the agent also comprises an additional active agent
useful for the treatment of diseases and conditions mediated by PGD2 at
the CRTH2 and/or DP receptor. 25 2433Fhe use as claimed in claim 23,
wherein the additional active agent is one of the agents listed in claim 20.
drugs that modulate the activity of Th2 cytokines IL-4 and IL-5 such as blocking

monoclonal antibodies and soluble receptors;
5-lipoxygenase inhibitors such as zileuton.

21. A process for the preparation of a pharmaceutical composition as claimed in
any one of claims 17 to 20 comprising bringing a compound as claimed in any one of
claims 1 to 12 in conjunction or association with a pharmaceutically or veterinarily

acceptable carrier or vehicle.

22. A product comprising a compound as claimed in any one of claims 1 to 12
and one or more of the agents listed in claim 20 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,
autoimmune diseases such as hyper IgE syndrome and systemic lupus erythematus,
psoriasis, acne, multiple sclerosis, allograft rejection, reperfusion injury, chronic
obstructive pulmonary disease, rheumatoid arthritis, psoriatic arthritis and
osteoarthritis.

23.  The use as claimed in claim 16, wherein the agent also comprises an
additional active agent useful for the treatment of diseases and conditions mediated
by PGD, at the CRTH2 and/or DP receptor.

24.  The use as claimed in claim 23, wherein the additional active agent is one of

the agents listed in claim 20.



