USE OF CRTH2 ANTAGONI ST COVPOUNDS | N THERAPY The
present invention relates to the use of certain

waeommsounes in the treatnent and prevention of BECT/€BI08/004417
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di seases such as asthma, allergic rhinitis and atopic
dermatitis and other inflamuatory di seases nedi ated by
prostaglandin (PG ) acting at the CRTH2 receptor on
cel I s including eosinophils, Basophils and Th2

| ynphocytes. PG is an eicosanoid, a class of chem ca
medi ator synthesised by cells in response to |oca

ti ssue JESBOE CRTHIZBANTAGONISTOCOMPOUNDS B TRERIAFY
via cellular activation pathways. Ei cosanolids bind to
specific cell surface receptors on a wi de variety of

t | a var.d ou
PREfESer R AR08 ke o IR K BB vl S Blab a1 st and
byrevasion | allsrgicrdiseaspd a@hsasaR thrid) 211 PMaaNs eed aogichRematitis
bee eteﬁted i n hjgh concentrations in the airways of
a%‘i‘ﬂ?fg?li nrlgmmageny Liseasas| rasriaiad R tprosiaalangen De BEPa)acsing at the
RT Pt eliepabind Glingdhts LRULHS g 102 Jpptocyres.
features of the asthmatic response including

BB B3l Gt B entical Sacdistaimpihonhes By celin response
5130519308055, 000 L YA LERNCH 5 8t
afatlexayse nBigssapois dind tb HELiftcocdlhslufaee iredebtmsrah aryide variety of

P SR SRS e b SRR o
RRPGLIADE hr&RSENOR Nhhst Celld) Wﬁa&rﬁ;{)ﬂa@m{ﬂ %qufgﬁpiﬁt tes and has

cyt oki ne production in response to antigen ( ni
dreeq|detecirdon high concamiraiions i 88 aitwkds Hf @thnidhie phiienss challenged

ific f 2 b ,SC e t he .DP.
SARBAGTERL & 21 ER BolE B S o B of
| PGDa 6o aittvadys ol QhdvokE ey eattenedethe ablkitit SedpdRiORtIuding
to nediate nuch of its proinflamatory activity

thPeehpsonshetioncasdy ¢ a/h(198 M¥r Brgdi hdbeh|3dd: 205:21% Gampson et
8 SR T S SIS 6! Ao SR RS B ppso) .

TAppll Riegehvd.of/t: 059-96251 nophi | s and basophils (Hirai et
al, (2001) . Exp. Med. 193: 255-261, and EP0851030 and
EP- A-

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 CRTHZ (chemoattractant receptor-homologous molecule
expressed on Th2 cells) which is expressed by Th2 lymphocytes, eosinophils and
basophils (Hirai ez al, (2001) J. Exp. Med. 193: 255-261, and EP0851030 and EP-A-
1211513 and Bauer et al, EP-A-1170594). 1t seems clear that the effect of PGD, on



1211513 and Bauer et al, EP-A-1170594). It seens clear
that the effect of PG onthe activation of Th2

wo gephoryd es and eosi nophils is nediated throuptiT/GBItH2/004417
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since the selective CRTH2 agonists 13,14

di hydr o- 15- ket 0- PGD (DK-PGD ) and 15Rnet hyl - PGD2 can
elicit this response and the effects of PG are

bl ocked by an anti- CRTH2 antZbody (Hrai et al, 2001;
Monneret et al, (2003) . Pharmacol. Exp. Ther. 304:
349-355). In contrast, the selective DP agoni st BWA45C

dae aciitioR bO TRY §yripKicRcs ARd Obsiddphils YIREG i
eosi nophils (Hi %Ifip et@{al , 2001;6%er véz}?lg e%éﬁgﬁr,oﬁghzgtl){if)H%ncg
thaseleeigye CGRIF2 paonisiel13,1M0dhyd®2L 0R8Y-PBAs QIKRGDYi and 15R-

AP HEEEEDa 2D SRANIN RpeaRt i FreRR ol RelTip blocked b§'ah anc

cORPEDeRtibedy (FiZdi ¢eRE OGN Maddeest Ok 67, @i’,(ﬁﬁ@?.eﬁltzéﬂ%oﬁi’xp. Ther.

asthma, allergic rhinitis and atopic dermatitis.
B4a 3498059 4 18 (r9glatts thehsplectie I agorst BWii5€hdods not promote

BB SRR’ SERLbl. SRR S R & oo
de Attt gyt Cisn. IadnlR6Q10819827088) S Baswdl i tRTSLVRIcHES @AGGonising PGD,

reperfusion injury and a nunber of inflammtory
i CRARL, reeqptords apaiteasti vy eppreashde dgatipe iflanzoatonyncopiiponent

SRR BT et ey SRR e B8 s o

Tdeemeatitonpounds are not new but were first disclosed,
along wwth simlar conpounds, in GB 1356834, GB
1407658 and GB 1460348, where they were sai dto _haye

i o598  thA B3RS ARt ik RYGRL | ' identi
VO A 03066046é§{?§ e ReEIaq 36 Whikh i Rente: C?‘?wggt"sgd t/tdentify
congounds whehwite offf usbey theetredtmentr ef aibeatgilc asthnsa, @afopidRdétzhatitis,

receptor,.activity and arge therefore of use in the
EEG oGS BYRYNS dieassh s FPEHET0R HUWayind; 8caymber of

SiHABmARLRS [RBitiof8) AN bE wARSH 54ChLY SR Lﬂm{eai Yiofl| F4R, at the
(COPD) and a nunber of other diseases iI'ncluding
V@RTHdseasptndi t i ons of bones and joints, skin and eyes,

@ tract, central and peripheral nervous system and

ot her tissues as well as allograft rejection. PL 65781
Mnﬁqlﬂﬁlls 244itB Bh Qo €RTHE i@ dalisi! B HROIABBOGEA6 WMHICWO-A-
are simlar in

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



structure to indonethacin and, |ike indonethacin, are
said to have anti-inflammtory and anti pyretic

w@eiswi«2ge Thus, al though this may not have beRCI/GB2004/004417
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appreci ated at thetinme when these docunents were
publ i shed, the conmpounds they describe are COX
inhibitors, an activity which is quite different from
that of the conmpounds of the pPresent invention.

I ndeed, COX inhibitors are contraindicated in the
treatnment of many of the diseases and conditions, for

eXarephiecnattdendocantnisnére publisHed, heVWRnpdus@ag Sy fd@ﬁcmbe are COX
whi.ch the conpounds of the present invention are

uERRIfors, A0 HEYEH Whish iapite shitSerenefomethat off theocwmptamds of the
gfegéﬂttlhgenglgpd' HQ&IS & 1H§1‘6ﬁ01[§02\1’1ve di, ﬁr%al}{&ﬁ%tsfl dn 6&1&3 treatment of

rtaln in erlvalve3| whi ¢ch

nintanp @éithé dissasbs tind Loaditivhd, Hovecaiplexsthing @@l wflaRbRiofy bowel
ar,e ante% B‘%éﬁ of at the CRTH2 receptor and are
udisease fPRW, fGamperndsRf the prseRidnVeIion| ase asafil, aliough they

CHIH sBm@fﬁeg@@hﬁﬁgg d;gé(t a?%c%&n&?g CRTH2 receptor, the

nmet conprising admnistering to a patient in need
of such treatment a suitable anount of one of the
unds. herefor in a first aspect of the

Reh g difperaddha csiicadelr senzeivgs im whistba figflods nitrogen

gen,%@it fe@ i & &
e Ee%*”;’ééfﬁl%%%sm?%em FyRsitagan % § e crom2

- (gcglptray land -agg @sefd &l kythgthod ferOms( Redtment- FORKAgses Sﬂi conditions

by S 47 e G o

hysifeagmmeed odbdchlticatfRe AGuftible bR 0BRIT dn@ depRIgNoldds.
hydrogen, or al kyl or together with t

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

of general formula (I):

R9

R1 R8
R2
N gy
R3 N OH
R4 g5\ «
R6 O
I

‘wherein
R', R% R® and R* are independently hydrogen, halo,C;-Cs alkyl, -O(C-Cs alkyl), -
-CONR"), , -SOR", -SOR", -SO,NR'),, -NR!);, -NRCOR", -CO,R",
-COR'", -SR", -OH, -NO; or -CN;

each R' is independently hydrogen or C;-Cg alkyl;
R’ and RS are each independently hydrogen, or C;-Cs alkyl or together with the
carbon atom to which they are attached form a C;-C; cycloalkyl group;
R’ is hydrogen or C;-Cg alkyl;

8 . . . . . .
R® is an aromatic moiety optionally substituted with one or more substituents



carbon atomto which they are attached forma C3-C7
cycl oal kyl group; R7 is hydrogen or alkyl; QR is an

W@e@yai4260 noi ety optionally substituted w th OPET/GB2004/004417
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nore substituentsselected fromhalo, C -C al kyl,
-CKd- QQGal kyl, -CON(R ) , -SOR11, -SO R11, -N(R) , -NR
COR11, -CO R11, -COR11, -SR11, -OH, -NOor -CN;, wherein
R11 is as defined above; RO i4 hydrogen, or alkyl;
provided that: R8 is not phenyl substituted with
-COOH;, when any two of R1, R2, R3 and R4 are hydrogen,

neidchar frofn hhl, atbes e, ob(@lcy)ikyl, REGNGR'RY, iso®!: GSoRY,

al kyl; gr a _pharmaceuticglly ac ep?,abde sal t’, hydrate,

s@&h‘t@, )mdﬂ& Ox DR [FORr ud @Rt e60R I ,mSRhe-OH, -NO, or -CN;
reparatio an,agent . f.or .the treatnent or

Br e\F/)enti onnvggércllnlr%rgsi © %@tnﬁ ,Ovﬁer ennial allergic

ri? Rikytfges,RRTY @ aleyll ergic rhinitis, atopic
dermatitis, contact hypersensitivity (including
cRavisled thiér mat i tis), conjunctivitis, especially

al |l er ghe.: ' i M1 [ ilic bronchitis, food
al l er gf.{e??‘%gg@%%%sf@ed ‘gls Fgen eritis, inflamatory

bowel whaeasewubR!, & RE 260 R the h g, abithcs Hiteeames two of
mast oc and al so other PGD -nedi ated di seases,

0Si S
for ex%%r&%leR?a%ﬂdoRn’ﬁlﬁﬁeC@ﬂ%ﬂases such as hyper |gE
' u L asi :
SR S L ATy USRS 5EE) s o
rigpihe fprspavatidnngfuaty agedtrfonitite absthient i \peevetitio Baraylergic asthma,

di sease, as well as, in so cases, . rheumatoid .
AT §ffef§1§o PRiBkiS SSPAORRT l16TEan GRS oMPPRY Hemstitis, contact

- 68 (: - 80 - 01 . . .
VB R0REE R0 BRI sy e
t eonjunetizidisp eoinsphatic demehdls, ffovdnallerg(es) costovwhilée gastroenteritis,

RGPPSR SR 4R Tl B Lot 8 oot an
T AT 08 R LS e
skgfgeadiane and spsiewic luipes erviowuatentpsotipms, ache multiple sclerosis,

g@f?ga;f{; I%Jseé:ﬁgrli',l rgpgr?usyosfﬁfrﬁjulry,fc rrorgict:1 %bgutu% 1%%5‘1%0%];ry disease, as well

as, in some cases, theumatoid 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 (I).

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



conditions nediated by PGD at the CRTH2 receptor. The
preferred conpounds described in these prior art

waelomanense nostly have a benzot hi azol e substi t BENGBRGV4/004417
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the position equivalent to R8 of general forrmula (1).

US 4,363,912 relates to conpounds simlar to those of

the present invention which ge said to be inhibitors

of thronboxane synt hetase and’to be useful in the
treatmentof conditions such as thronbosis, ischaemc

heart di sease and stroke. The conpounds have a pyridyl

orf oognditiontsh sugho st t thoomleapis, vtablm&mid: cheR8 dfsemnamhlstroke The

f ormul a A- 9603376 rel ates.to co nd
RPN D EtagD S b estare] % ko o geterdl frmuta
#E_atnent of bronchlal asthma and allergic rhinitis.

e

se conpounds all have am de or hydrazide
substituents in place of the carboxylic acid

ok 0P80 roiP 4 SRR it ey i BB PR it which
3rbanzal Nnaae) Yieamiday | ofl BARLRiaRGRIhnt: A6H dallephit Chhidifis. These
said to be an al dose reductase inhibitor. 4,859, 692

rasimpogsds all b@‘rmamxdd@r\blydtﬂm@r@bstéu@nts in place efi st qarkoxalic acid
a ta on use f of conditions such
8008 & e HORboltngl B ol bt BT E o oo he oert o

cert ain inflammatory conditions such as br onchi t is,
atopi c and ectopic eczema. The compounds of th

B el 7otk ralateg Fap maheher aeppisingds Sof en@@ﬁhb"’fza]ylmethyl indole
f&%{f&‘g@d(\bﬂwh% RNR" A al&ﬁE géﬂu"éta% enegi fically

exc S’ conmpoun s in phenyl Substi t uted

with a - COOH group, which is the only area of overl ap.

Furt her nor e Med. Chem 33), 1781-1790Q (1990),

vHP ch8 ¥ Ff‘éat§%ﬁ% CORIPARLS ‘é{EICE‘ s Sﬁ‘rdl By ‘foé? riene antagonists

R gﬂ %{He%auhgﬁgh BSn tF@"Is SHONRO 2 ng[fe aVag& &hdiBic rhinitis as

group on e I ndole nitrogen
swelhi dsi catuin pefdrmoietoey lcohditione sach iasi bmnchitis,v'aﬁepicoﬁnd ectopic
this, it is nost surprising that the.comounds of
SRS TRVEHEOBHS hPtoRmenaye TG B UPE CHEPGIgs goner
Ofdrhalif ()88t Serfdkdl 0N (Ersgediﬁ@ilw e;a‘cﬁfdeg cod bitlls in which R® is
condi ti ons stch as ast hng, hay féver and ergic
rplieniyk issbstiuSed, witls, ¥ SLQQHdgwosp: ehicto is dhpamﬁyjsﬁrea of overlap.

S#lmﬁe%o}e? J.t R&%.e C%m.g %Ek%s,ahg 19{{36' 69%)), ’Wh\{\fm ﬁzﬂ: 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 (I), 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 CRTH?2 receptor. The compounds of this

prior art document all have an imidazole group in the position equivalent to R® of
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are said to be useful in the treatnment of conditions
such as thronbosis, ischaenm c heart disease, stroke,

WO e@smient i schaem ¢ attack, mgraine and t he PEFGBR@A/004417

conplications of diabetes. There is no nmention in the
docunment of conditions nediated by the action of PGD2
at the CRTH2 receptor. The conpounds of this Q prior
art docunent all have an imidazole group in the
position equivalent to R ofgeneral formula (I). US
3,557,142 relates to -substituted- -indole carboxylic
Q@hgﬁlﬁﬁﬂmﬁgy rs which are said to be useful in the
treat ment of |nflannatory condi tions. WD A-03/ 097598
relates to conpounds whi ch are CRTH2 receptor

8 3037180361505 2900 0RheeB B R ARRITHE Soidb B4 LAHS Mhich are
(s'ai)d toGe@Sefubin thé tres]tmeh‘?@f infPA@atotP corftdord6 (1986)

relates to a process for preparing conpounds simlar
to those of general formula (1) fromthe correspondlng

d I .
SFEFAHOTAR oot O S ARBHE i, AP0 b s

ITleIlotm&)aOé alh BfoRRENR BB 16N i eeasitmteqal valdh@ Ve RABS general
I m dazgl e group in the position equivalent to R8 of

gféﬁ@ﬂlal Dfornula (1). EP-A-0539117 relates to

| eukotri ene antagoni sts which are simlar in structure

to the conmpounds of general fornula (1). US

2008 @ﬂ&B%MJc&ICﬂte&B 2190 342396 (D9I%0)Welatds @I £ process for preparing

i nhi blt tho e str ctural formJIa covers

&8%’8% ta et h%)@@r% 05%&4@ r@) TIPBY Hif eorrespondipg esters
%ﬁnmeco%sﬁ}hbédnag o@ S RES0fIRYD. DR QrIURAES LIAGRER it relates
|ons 0 e 1 ndol e

at the 2- and 5-posi ten1an
tatll@ safl 6o be vhiitats of grembotane rsyhihetasoagbalh isveodn tﬂuelazolc group

se i nvent i 04/011648. dji. scl oses conpounds
%EHXQPQQﬁWWﬁéﬁﬁfO tﬁp %EWH? general fornula
(1) and which are inh|b|tors of PAI-1. There is no

sug estion that the conpounds m ght have CRTH2
OYA% L7 sdetey fa g;ukmmelzeowgmmwhxcélam gigilapin structure to the

p%‘d&?so ge|ngrh %&%uf‘aa(i to be asthma and allergic

US 2003/0153751 relates to compounds which are sPLA; inhibitors. Although the
structural formula covers compounds similar to those of general formula (I), 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 (I).



i nfl ammati on nodul ators. The only conpounds for which
activity is denonstrated are entirely different in
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(1). Conmpounds which bind to the CRTH2 receptor are

di scl osed in WD A-03/097042 and WO A-03/097598. These
conpounds are indole acetic acids but in WO A-

03/ 097042 the indole systemi% fused at the 2-3
positions to a 5-7 nmenbered carbocyclic ring. In

WO A- 03/ 097598 there is a pyrrolidine group at the

i ndol e 3- position. WO A-03/101981 and VI)Av03/101961
both relate to caonmpound which are said to be

ArRTBRAROS N&nqénmep dhe GREEEY rocaptet Afscisst %SGFlrléirWIQTé -03/097042
%ﬁiﬂg@@%%ogém%ef@ estOl dﬁo@n%)areb glﬁ}-ésﬁ‘cf'ﬁg &l s Gurdfh WO-A-

group 1T nke ein position in
34099042 thérdndpleo wystein ﬁsh@@drqt%hnd%%ﬁos@&mrﬁi af 4 nlembered

(1).. I'n.the present specification alkyl' refers to a
é&aisbaacgﬂtc BRE b L CALO3900 9% gy iy BEENisERe goyp ft the indole 3-
gﬁ% ~one to six carbon atonms and optionally

stituted with one or nore hal o substituents or with
one or nore C3-C7 cycloalkyl groups. Exanples i ncl ude

ey Bk e BOER Kl BREbS et fodipiasand Y e sid o

Rt BXTRR &MY éﬁgﬁl@&twt valich aRfePyd SRRGVEIRRE MY tom ﬁédﬁﬁk of general

and al kyl ™ ve simlar neanings except that t
dormule {Dftreomsetieere ¢s drou$- emeb Q> grupriinked te rdgermdeh 3-position in

PR 5 G o™ Thasrmeun ol BoBYL TR R Iy Bl s

of such groups include cycl opropyl, cyclobutyl,
clopentyl and cyclohexyl. |n the present
Spbé prasert spreificnbon Cret eiaTt @ffffﬁ et o b pned

Org' | Od%ogfé?}%}{lte E%)Jrﬁe% o§§ %ﬂgtxl s a%r& Oepr {%h% ﬁh&;uhﬁ&i with

speC| |on ref

a8t irforti Redo SyubbRTRE Vo gnfhr one rt @odA G510 cszabknml groups.
atons and _containing up to three rings, one or of
mf@plwﬂy ingdudee prsdsd bethalni RPEPYH, BRYGEML ort- ‘éwlr uri-hexyl,

pyr F%, ne%ﬂb%f%hq{’rgg{é&pgﬁgﬂiﬁgdﬁﬁ @fle k}ﬁ&ﬂ?l@ﬁccyclobutyl and

| meyicnedyiclopentgli nazol i ne, thiazol e, benzthlazole,
benzoxazol e, benzi m dazol e, indole, indazole and
i m dazol e ring systens.

“Cq-Cq alkyl” and “Cy-Cig 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,



Appropriate pharmaceutically and veterinarily
acceptabl e salts of the conpounds of general fornulae
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sodi um potassium calcium alumnium zinc, magnesi um

and other netal salts as well as choline,

di et hanol am ne, ethanol am ne, ethyl diam ne and ot her

wel | known basic addition sal8s. Were appropriate,
pharmaceutically or veterinarily acceptable salts may

al so include salts of organic acids, especially

caaphthalene Chiphels, quifclingiist@ubislingofuihazolih€dhidole, benzthiazole,
acetate, trifluoroacetate, |actate, gluconate,

chemzeazole; bgnzimgidazolpmindeledndazaleand imidaplsiing rystems.

adi pate, alginate, aspartate, benzoate, butyrate,

di gl uconate, cycl opentanate, gl ucoheptanate,

oApmepanh phphedceutialgl st erctdfi@ptiBrnaeatablb s xlano@the ,compounds of
fumarate, nicotinate,.

panoat e, pectinate, ) )
325pREh orgridss Ghand(Mgpeluge E?Slﬁnﬁ‘s}hﬂ%t galts sughy s sofim, potassium,
t&g&ﬁﬁt Qiurhitfdn? P08 é%iu‘fﬁ'a%&%th&ﬁﬂ{é#h‘?@hﬁw. ell as choline,
unde §?e, ul'to fa

cahoat e and ‘succin organic s nic aci ds suc
adictirehdlamesy efhanslaminee tetheyh elSanhihe nat exthez - gl kaxyea tHasiceaddition
sul fonat e, canphorsul fonate, 2-naphthal enesul fonate,
?enesul fonat e, pchl or obenzenesul f onat e and
p-t ol uenesul fonate; and i norganic acids such as
hydr ochl ori de, hydrobrom de, hydroi odi de, sulfate,
bWawie approphiatei phhfratceuticallyooy aetrimarijye msedpfablie,salts may also

phosphoric and sul fonic acids. Salts which arg not .
DGl SR CTEN® ap B tePibLy FOREelstian TS GE Oyt Rt imited
bR Vadatabh@fl@todddtes, "ReiaR! eSlucdiaRdr H8Ste 21 A1 maleate, malate,
coval ently bonded conpounds” which rel ease the active

peansetherdtalg aglipads, diabgjnate, gespertale, f beunokte, ( bytyirafey digluconate,

Exampl e f adr ugs j nclude al kyl  este f the
Rty SRRl P iPhoiel Pl lepliffe, noxanote
efuln@irfe Ofnidieineted pahiard)| ectihatee! Piphenlyfprépichits alpicied! rvalate,
or another formof isonmeric centre is present in a )
cPRpooRRie, drtiaee pacéchierate. pyeniate orpmphiorate, gilscagpatg pnd succinate,
[ [ | :S OB, St NG LI [

o B RS R o 26 R SRl BB S Plur 7 dronyethane
Ganfoauteds @inphbgulfonaet i AmaphthiaRnedul@nateC hiveakeresiltomate, p-
ma)i be used as a racem c mxture, an enantionerically
chlorobenzenesulfonate and p-toluenesulfonate; and inorganic acids “such as
hydrochloride, hydrobromide, hydroiodide, sulfate, bisulfate, hemisulfate,

thiocyanate, persulfate, phosphoric and sulfonic acids.

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

as intermediates.

Prodrugs are any covalently bonded compounds which release the active parent drug
according to general formula (I) in vivo. Examples of prodrugs include alkyl esters
of the compounds of general formula (I), for example the esters of general formula
(II) below.

If a chiral centre or another form of isomeric centre is present in a compound of the



enriched m xture, or the racem c m xture may be
separated using well-known techni ques and an

w0 pabswigteml enanti omer may be used al one. |n tPEI/GB2004/004417
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conmpounds of general formula (1), it is preferred
that, independently or in any conbination: Rl is halo
or hydrogen R is halo or hydrogen; R3 is halo or
hydrogen; R is halo or hydrog2n. In nore preferred
conpounds, Rl, R3 and R4 are hydrogen, while R2 is
hal o, particularly fluoro. In preferred conmpounds of

Qtﬁéb%hﬁinvfeﬁﬂidjm|ﬂl forhs oRBuét hoRfr i @s@aal, inolldpgneentibiers and
c%dr ogen or Cl-C4 al é% However, in nopre active
ﬁ%@@@i@l@ﬂﬂét aedatendeshio beaﬁ@vemdeia@mm Goppewndst oREegigyention

?alr?m %déh(?%i %atisé ?ﬂ(yaﬂel MSed ds é? a%?fﬁﬁﬁlge ta!ﬁ%naﬁﬁofn%ncally

droge nmost” pr e 3%

@ﬁnﬁ@ﬁéﬂl dsixaire,06N @i |ra<feﬁﬁdfmhﬁt1(rb) mpy e Sﬁﬁlratedl amﬁx gaweR%known
group chosen fromH or C - alkyl; nost suitablyR7 is
rﬁé@hmues Rd pn E1deYieea] cEYH{oHH a@ay(he usechaloas- fornula (1),

R i s phenyl, naphthal enyl, quinolinyl, quinoxalinyl,

t hi azol yI biphenyl or benzothiazolyl, any of which

riaythe poinpoalds wf lgeneallfetmblat(Bitué plefared that, imlependently or in any

substituents as defined above. In particular, it is

pOBIRERGHM t hat RS is phenyl substituted at the

ﬁﬂg%ﬁdm@ﬁgﬁg napht hal en- 2-yl, quinolin-2-yl,

qui noxal 1'n t hi azol -2-yl or benzot hi azol - 2. yl,
amﬁmdhkMMHqﬂnuny,optlonally be substituted wth one or
substituents defined above. Wen the R8

e
létl'ﬁ?q(érqb’@ffaept uted, preferred substitutents include

%@haglorq:ﬁ, %&{ Cl-C4 hal oal kyl, Cl-C4 al koxy, QC
al kyl sul and hydroxy.

In more preferred compounds, R!, R® and R* are hydrogen, while R is halo,

particularly fluoro.

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

preferably both of R’ and R® are hydrogen.

Similarly, it is preferred that R’ is hydrogen or C;-C4 alkyl, most preferably
hydrogen.

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

Cs alkyl; most suitably R” is methyl.
In preferred compounds of general formula (1), R® is phenyl, naphthalenyl,
quinolinyl, quinoxalinyl, thiazolyl, biphenyl or benzothiazolyl, any of which may

optionally be substituted with one or more substituents as defined above.

In particular, it is preferred that R® is phenyl substituted at the 4-position or



Especially preferred substitutents for the R8 noiety
i nclude chloro, fluoro, nethyl, ethyl, t-butyl,
wao eooSlousoet hyl , net hoxy, nethanesul fonyl andP¢iydBRO0Y/004417
Anong the nost preferred conpounds are the follow ng:
{ -[1
(4 Chl or o- phenyl ) - et hyl ] - 5-f | uor o- 2- et hyl -i ndol -
-yl }-acetic acid 2. 10
{5-Fluoro-2-nethyl-3-[1-(4-trifluoronethyl-phenyl)-eth
yl]-indol- -yl}-acetic acid .
{naplﬁtﬂialéﬂrﬂr-?r fquﬁtmmtz-ph Qﬂ]\dffﬁc)xaﬁﬁhyﬁ] 1Bz ALY 0 v - BBRLMMlazb]-2-yl,
acetic acid

ndol - - .
{28y Fif u@%@h Jugy opdonadly Heenebstitutady With Heyr) metchpf fhepsyhstituents

ol -1-yl}-acetic acid 5.
F‘éhﬁ?‘{]%?"é’ez met hyl - 3- (I - napht hal en- 2-yl - et hyl ) -i ndol - |
-yl]-acetic acid 6.

o- Fl uor g- 2- et hyl - 3- qui nol i n- 2-yl net hyl -indol -1-yl)-a
¢rethg R gmpiety is substituted, preferred substitutents include halo, C;-C4 alkyl,

(G-El HR08RA- BRI oty MaPES Rl SlidyY bifPhibij.ndo! -1 -y1)

[5 Fl uoro 3- (8- hydroxy- qui nol i n-2-yl met hyl ) - 2- net hyl -i
ol -l-yl]-acetic acid

(%pmlabf areierﬁ‘ék mhstl@llf‘q%ﬁ frsythe Rn-moigtyniaghige chloge fiyargy methyl,
t
B ¢S A tdRometiyl, methoxy, methgnesulfouy and fudroxy,

etic acid 11. _
RSB T Bt A0k ATy -1 ol -1 -v1) -ac
[ 3-(4-Chl oro-benzyl )-5-fluoro-2-nethyl-indol-1-yl]-ace

tic acid 13.

(13- B2 k-¢t-Kihiaroiphenyl)-atayHyd-flGerbl imethyRinvel -y} -anetisl acid y

2 B B0 2kl -y oy M bk et

| - yhdigacetic acid .
[ 5- Fl uoro-2-nethyl -3-(4-tert-butyl-benzyl)-indol -
?y| [3-4bé4varr-Botyd- pingnyl) -ethyl]-5-fluoro-2-methyl-indol-1-yl }-acetic acid

cet E% %2‘§°Q§l é-()ft—methhgesuﬁor];)}l_u yl)z—etﬂ?f]lyme{hyﬂ?ndoh-l- ?—acetlc

[5 Eigor o- 3- (4- net hanesulfonyl benzyl) - 2- net hyl -i ndol -
yl t
155 - Bbvoee- 36 by arbh-soapubaten-2-y-othyDriedelgl-ylzcaka 1 - n
?fi?- -pluoki RIS gy > et indol fyacegigeid, | ng

0f.- (5-Fluor@Qehéthyle®-ndptiRalen- 2—y1methy1—1ndol- -yl) acet1c acid
[3-(4,5,7-Trifluoro-benzot hi azo] - thyl)-indol-1-y
1§ E{qogo -AdBdydroxyorealin - y]zliethyl) 222 methyl-mdol 1-y1]-acet1c acid

(9’2 &Hﬁ@ro 3 HLh PR3 B Mid B M INAab- | ¥l e B 8L ©

10 [5-Fluoro-3-(4-methoxy-benzyl)-2-methyl-indol-1-yl]-acetic acid

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. (3-Benzothiazol-2-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

14. [5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]-acetic acid
15. [5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic acid

16. (3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

17. [5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-acetic acid



22.
(5-Chl oro-2-net hyl -3-quinolin-2-ylnethyl-indol-I1-yl)-a

W@ eaoso4260 d; or the C -C alkyl, aryl, (CH) OXEI):82000004417
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al kyl, (CHz) N(R) , CH((CH )nm(C=O R ) esters of any
of the above; wherein mis 1 or 2; R13 is hydrogen or
nmethyl; R14 is C -C alkyl. Al though sonme conpounds of
general formula (1) are knownl¥rom t he prior art,

ot hers represent a novel selection since they are not
exenplified and the aromatic groups in the R position
at® [ﬁ{fﬂuaa+'3el(6t-ﬂxudre—qnir&ﬂiarz-yfldnetlﬁd)—ﬂwmyjFiedolthzﬁeacetic acid

e

ds_h isingly, b hown by t
phSdehi-[ Hsarebiagor &yhabeD i medyhindalsrlk restisncid

P t P [ further,..

e ST ARl B R Bl P acelg igores

o21.geM¢thyl-3-quinolia-2( yinewtigieion 1Fl)-adstic a3, R4, R5, R6,
nd_R9 are as_defined above and R8 is a phenyl,

I Rt B S WA A U R B A

i noxal i gyl~gr any..pf i he itu 13
ok e DAICEr by, TP NCHERORRAORE, BN, | MR R,
OEH(@H Q<0 RID wstete df tinadt thRBbéve; bitretmsubst i t ut ed

phenyl or Q%ényl substituted with -COOH, when any two
of R, ™81 0R% and R4 are hydrogen, neither of the

ot her {vQ.f &om .and R4 is C -C alkyl; when all
of Rl,RRZ? %ﬁ RAdg?g hydrogen, R8 is not

4-chIoRgﬁhém¥hgaMmLthese novel compounds, preferred R8
groups are is phenyl substituted at the 4- position,
napht hal en-2-yl, quinolin-2-yl, quinoxalin-2-yl or

t AlBe son¥d caRdoRi®! 6 &R YBRhALUBN LR Efwil BRRE the prior art,

groups are chloro, fluoro, methyl, ethyl, t-butyl,12

t pthetsueprseat yhqvehselnesion, sinest thay ese hbloewampdifsdandr thi yaromatic

zérglgs;{ngg%gz; \%P%EO% 8%5]2)% Saic}? Lt"d be II;\;%?err%di ﬁtﬁerarlrrl]cgreﬁhgsreoc%%‘xspounds
have, surprisingly, been shown by the present inventors to have activity as

antagonists of PGD; at the CRTH2 receptor.

Therefore, in a further aspect of the invention there is provided a compound of
general formula (I) wherein Rl, Rz, R3, R4, RS, R6, R’ and R are as defined above
and R® is a phenyl, naphthalenyl, thiazole, biphenyl, quinolinyl or quinoxalinyl
group, any of which may be substituted with one or more halo, C;-Cg alkyl, -O(C;-
Ce)alkyl, -SOZR11 or -OH groups;
provided that.

R? is not unsubstituted phenyl or phenyl substituted with ~-COOH,;

when any two of R', R%, R® and R* are hydrogen, neither of the other two of

R', R?, R? and R* is C3-Cg alkyl;

when all of R!, R%, R® and R* are hydrogen, R® is not 4-chlorophenyl.

In these novel compounds, preferred R® groups are is phenyl substituted at the 4-
position, naphthalen-2-yl, quinolin-2-yl, quinoxalin-2-yl or thiazol-2-y! and preferred

substituents for these groups are chloro, fluoro, methyl, ethyl, t-butyl,
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Anong the nost preferred novel conpounds are Conpounds
1to 19, 21 and 22 |isted above and these conpounds

w0 ooosoa2bur t her aspect of the invention. ConmpoRCGB004/004417

was di scl osed in WO A-9950268. The compound of genera
formula (1) may be derived in vivo froma prodrug. The
prodrug may be a conpound of general fornmula (): R RO
R wherein Rl, R2, R3, R4, RI2, R6, R7, R8 and RO are
as defined for general formula (I); , 12 is C-C
alkyl, aryl, (CH) OC(=OC -C alkyl, (CH) NR13) ,
GH St %@1&}) metﬁ@ﬂe??ulﬂon  ardd hydky. S hydrogen or
net hyl ; is C-Ca Therefore, 'in a further
aspect of the |nvent|on there is provided the use of a

RNRIo S8nE! B RORTIA rE) S ST ANGEARINED LN

prevention of diseases and conditions nedi ated by PGD
at the CRTH2 receptor. Exanples of particularly

shinpapitee RIDSt grederpesl Dioh CORPOBRFDTAEPBPOUGER dr m 19 21 and 22

YR S A R LS AN cppronnd
Cld Wit @Ecl6HGEIVWRHO R Iswherein R14 is as defined
above. Conmpounds of general formula () wherein R8 is a

phenyl , napht hal enyl, bi phenyl, quinolyl or quinoxalyl

S5y AL USSP ) B s T

grodifag mPrimvd ehaabdundiof general formula (I[)

R9
R1 R8
R2
N R7
R3 N O—R12
R4 )(Ti
R5
R6 O
i

wherein R!, R%, R3, R*, R> , R®, R, R® and R’ are as defined for general formula (I);
R2 is C-C¢ alkyl, aryl, (CHp)mOC(=0)Ci-Csalkyl, (CHp)mNR®),,
CH((CH,)»O(C=0)R");;
mis 1or2;
R" is hydrogen or methyl;
14 is C1-Cyg alkyl.

Therefore, in a further aspect of the invention there is provided the use of a
compound of general formula (IT) as defined above in the preparation of an agent for
the treatment or prevention of diseases and conditions mediated by PGD, at the
CRTH2 receptor.

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



R8 is not unsubstituted phenyl or phenyl substituted
wth -COOH, when any two of RL, R2, R3 and R4 are

woyasoges) neither of the other two of Rl, R2, PEBGBR@4/004417
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R4 is C-C alkyl; when all of Rl, R2, R3 andR4 are
hydrogen, R8 is not 4-chl orophenyl; are new. Sone of
the nost preferred conpounds of general fornmula () are
the C-C alkyl, aryl, (CH) aAx=0OC -C alkyl, (CH)
N(R) , CH(CH) OQCOR ) esters of Conpounds 1 to 19
above, wherein m R13 and R14 are as defined above.

WIBas (ifa £ arpReatg iRilugeneral fornula () acts as a
prodrug, it is later transforned to the drug by the

SHAME, Sy ok DR CrRECUTEY COLER AU en et o
cOHPCHHAC )R] Onwheleirf Rz haddfined mhygvebe prepared from

compounds of general formula () in which R12 is C-C

al kyl by hydrolysis with an alkali such as sodi um or

I i.t hi um hydr oxi d Th action npy take place in an_ .

L erBpt i eral Form oL ARS8 E 5.t sy g Tobiphenyl
t j I i [

rnoiYRor AulnbRUGE wrsRB, NP OF MR R SRERE, Pllp!cheor more
glerterGi-C# aiyi FA(TCaralitylh S @iREpar €H feramps,conpounds  of
general formula ( P):14 wherein RL, R2, R3 R4, R5, R6
gl?fav'&%dé‘rag- as defined in general fornmula (1) and RI12

is as fEfdiRdndubs@aRaApAbn Ik PHR1 Gdbsted GRELICEIOM t h

a conpound of gener?l Sformul a4(|\/): R C(=OR8 (1V)

wher ei wheg any tvag oiBT,i Rie & fand Ryewe hydroge, meitker (of Yhe other two of

under gcigh gsredyetive_al kyl ation conditions.
Conpouﬁd 033 @é‘ﬂgrgldf(a‘r?}@lae () and (1V) are readily
avai | althen Il ofRh FFeRPERPRT € h¥roFeh HEds n¥ed-bhikRpHEn 10

those skilled in the art. Oher nethods of preparing
cépwthds of general formulae (1) and () are set out

in

Some of the most preferred compounds of general formula (I) are the C;-Cg alkyl,
aryl, (CHp)nOC(=0)C1-Cgalkyl, (CH2)uNR™),, CH((CH2)zO(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 (II) 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, compouﬁds of general formula (I) may be
prepared from compounds of general formula (IT) in which R'? is C;-Cg 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 (I) may be prepared from compounds of general
formula (ITT):
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WO A- 9950268 andWO- A- 0151489. Conpounds of genera
formula (I) are antagonists of at the CRTH2 receptor

wapasoonpounds of general fornula () are prodrRPgBEGBRI04/004417

conmpounds of general formula (I). Conpounds of genera
fornmulae (I) and ( ) are therefore useful in a nethod
for the treatnent of diseases and conditions nedi ated
by PGD2 at the CRTH2 receptord the nethod conprising
adm nistering to a patient in need of such treatnent a
sui tabl e ambunt of a conmpound of general formula (I)
or (). Ina further aspegf of the invention, there is
provi ded a novel conpoundl of general fornula (1) or
(11) for use in nefiZsineg icularly for use in the
treatnment or1l5 prevent eases and condi tions
nmedi ated by PGE2 at t eceptor. As nentioned
above, such di seas@&8 andyCondht i on©O-+miude allergic
ast hma, perenni al aIIergh& rhﬁgLagé, seasonal allergic
rhinitis, atopic dermatiti$§35°cant Bct hypersensitivity
(i ncludi ng contact dernatitis),RQS%junctivitis,
especially allergic conjunctivitis, eosinophilic
bronchitis, food allergies, ggsinophilic
gastroenteritis, inflamatory bowel disease,

ul ceratiyve cq itis an Crohn' s di sease, mastocytosis

avhbrein 80, B%,(rjiies RAE. Riwad & @ueh@n defmsd in g¢n§=galéﬁmtﬁa gD and R' is
i ' INo]=
3 P sl TP DI B wLFT ST BBz Jorut

geVerosis, allograft rejection, reperfusion injury,
chronic obstructive pul nonary di sease, as well as
rheumatoid arthritis, psoriatic arthritis and
osteoart hriges. ~lhe ounds of general formula (1)
or () nust éﬁ%8§§u|§?gg i n an appropriate nmanner
dependi ng upon the di seases or conditions they are
required to treat. Therefore, in a further aspect of

tWReTRiRRe it pofefined fer genem Brmwad(Is phar maceut i cal
- r c
R S Ao AR R S AR Tormulae (1D
eandi (fV pate wadityaavadikble @t doarbeaptepared Mgt eethads wel yknalvedo those
ggvrres%%}, as may be considered appropriate or
¢d4BIF #br t he di sease or condition being treated
or prevent ed.

Other methods of preparing compounds of general formulae (I) and (I) 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 (I) are prodrugs for compounds of general
formula (I). Compounds of general formulae (I) and (II) 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 (I) or (II).

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

formula (I) or (II) for use in medicine, particularly for use in the treatment or
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The carrier, or, if nore than one be present, each of
the carriers, nmust be acceptable in the sense of being

weepatdi2hd e with the ot her ingredients of the PCT/GB2004/004417

formul ati on and not deleterious to the recipient. The
formul ations include those suitable for oral, rectal,
nasal , bronchial (inhaled), topical (including eye
drops, buccal and sublingual )15 vagi nal or parentera

(i ncl udi ng subcutaneous, intranuscul ar, intravenous

and intradermal) adm nistration and may be prepared by
Pr¥verEbh 0f 8isYiRbS akd\QMIitidhs hRliAd byPPGPY af IBORTHY Receptor.
route of admnistration will depend upon the condition
to be treated butl1l6 preferred conpositions are

fornul ated for oral .. nasal..branchial .o i.cal .
RS abhe o cisBRg S i Pl st B dstype. perennial
billeRGE AENitR] LadGROGIISLIOMiANG A dedftiti oS Y Bersensitivity
agent with the carrier. In general, the formulations
a(?r@hpﬂdwaﬁ@émbydqmaﬂm)m epnfGtivitis eapasiajlyb allengio gronjunotivitis,

=1 .active ent wth Liguid carri.ers. qr
FRREPbAl: O abaaG Hog SRR istmpbiiR s fammatory
neses siveises hdgialet digitie rad UCiohn Ehdisd 8y, embdtedyt68Kd 8RdSiso other
to _nmethods for preparing a pharmaceutical conposition
B rmedistedo disgafchg fer peAranle cantgiBumineotlisgasae saph as hyper IgE
f L ' ' ocj af i i.t h .
SRR Gk Sl RyBOLCOLAY, ShorBBOnaL, SR oo
vathigafiercjeenomubpdrieivn ihjury, ahedni@dbstiticate pilin@natydisdase, as well
present invention nmay. be presented as: discrete units
stid e‘ﬁ%“%‘ﬁﬁ%ﬂ@%ﬁ%ﬂ@ﬁb‘%@%ﬁ apd ppteeathaidish cont ai ning a
predet erm ned anount of the active agent; as a powder
or granules; as a solution or a suspension of the
aldtel acenyedd of persnalafqrraala () orgli) dnwst ba foonulagdénus appropriate
liquid;, or.as an qil-in-water |iqui ?1 emul sion or a
BRI ispearing upgn e diiees eondionsthey B TGO te
conpositions for oral admnistration (e.g. tablets and
capsules), the term"acceptable carrier" includes
vEtsrefbres i achirther aspentool Sxcinpemivnstheregis rowided@ pharmaceutical

agents... for exanple syrup, acacia, gelatin, -sorbital,

R aSb ORI SRy Do e of esftrhimgs B o @ together
i pelrindtasRal ekdipieebl Lh@Re, OR€H Whlive materials may also be
car boxynet hyl cel | ul ose,

present, as may be considered appropriate or advisable for the disease or condition

being treated 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
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hydr oxypr opyl met hyl cel | ul ose, sucrose and starch;
fillers and carriers, for exanple corn starch,

w@edi0ani4260 | act ose, sucrose, mcrocrystalline ceCT/GBo®@/004417

kaolin, mannitol, dicalcium phosphate, sodium chloride
and al ginic acid; and lubricants such as magnesi um
Stearate, sodiumstearate and other netallic
stearates, glycerol stearate Mtearic acid, silicone
fluid, talc waxes, oils and colloidal silica.

Fl avouring agents such as peppermnt, oil of

wrefeaedr eenposti@isr rd | fovaulatedg fancdorhl endsak € bedhial S&  topical
be ysed. It may be desirable to add a col ouring agent
t3HBIEAMe dosage formreadily identifiable. Tablets
may al so be coated by nethods well known in the art. A
tabl et may be nade by conpression or noul di ng,

gd mm;bdsjgiom m:ay dreepxepargtﬂ) Ib@lliir%@mgaiig@ raysdciagiog dtheabsve defined
ressed .tabl ets may be prepared by conpressing in a
sﬂlﬁ% Bt ﬁéﬁ@hﬁ%ﬁ SAKE o&qne@l,atg% farmulitions Aeorepaad Ry uniformly
f ... . | i | .m .
P RSO, O8] A g
glivifled esolid t davierp rordbsthe msd njem g& meceshoy | dadingatieepduct. The

505 B Bt St e Ao i
ilﬁﬁfgln(? a0 Hbeb] dbdntsitad &N egbehéﬂﬁi @Bﬁrluﬂﬁya)) R Gﬁ)altnl(l) Yeddbnction or

coated or scored ‘and may be fornul ated so as
psengiationsyigwa pharmestutichllpdr Yestromsidy adceptableaatrier er vehicle.
agent. Other fornul ations suitable for oral

adm ni stration include | ozenges conprising the active

UMb iBnd fdr] FHOMBRBATEn it SeBbreYers YaveABibn F, BE Bfekéhted as:
or tragacanth; pastilles conprising the activé agent

i discagie junip suginse canseles.asachels ar itsbletaag yempinmg apredetermined
| a: t hwash ising th .
SRR A0 ARESLL SRR BEBRATR Rt psgeion of

apphétdvat agent inoart Bguedlid Hquid WIROKBIOSqRbUOBAGEHAbr APiNTY13n-water
be made up into a cream ointnent,

(1) .or (). may de :

jlaur%mgléwatqr @rivaser 18 Qi il eypulsion; ogsadialeetoi nt ment

formul ations that may be used for the drug are
conventional fornulations well known in the art, for

eboa nginaposétiond efoe r driak idininistrativtanelgt extlleth amlds cefsules), the term
Rhar maceuti cs ,suc s the British Pharnacopoei. a. o
C&ﬁ‘i?ﬁfﬁi?g% CHich e AR ATCSt YriHtlps spely a8 cqumpamLXsIGE ¢-§ opinding

td3Bnds ! SR eREAple Rruph&oacia, 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

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



respiratory tract by nasal, bronchial or bucca
adm nistration of, for exanple, aerosols or sprays
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ingredient in the formof a powder or in the form of
drops of a solution or suspension. Pharmaceutica
conpositions with powder-di spersing properties usually
contain, in addition to the atfive ingredient, a
l'iquid propellant with a boiling point belowroom
tenperature and, if desired, adjuncts, such as liquid
onccassoryl ingrediemtl CoRbre3sidotibletss Wialyaled @H’Ip%re@f‘g% @bmpressing in a
di Luents. Pharmaceutical conpositions in which the

Biagking dhe fetivy ageniginedfeert flowing fao wuchoms a powder or

pHaREC B ° . |
SRS, phyR bR bR, R, SgBE PR s,

annifaoe-aatiwt abiispeasing agaif! FRAIRY thblesRhOPBE hddk by moulding in a
compr ssed air can also be used, it being possible for ™
tﬂﬂg'ﬁbnﬁgnﬁ?éﬂﬁ%ﬁﬁﬁhgfﬂ@hH@W@@f@ymﬁﬁ@ﬁé éﬁmafmuivmbIGIHwﬂ
Cc j ' [ Par ent er

R TR P TRE DA RY LS Eoda pERER S Rppy be fqputatea
dessas tofpravide dowpouontrolledirelbascaliohd adtivehgém. 100 ny/ kg;

SO as to mamintain the concentration of drug in the

pl asma at a concentration effective to inhibit PG2 at

t r : . .

of “EETIRR R RESRPAbIe [Gi sl GehifuaOH Meile 18 GRPP Qfoing e
edctiere tigont, in anfladuecc bast eudnyll Weirarbses archacotmp@uigkat nth; pastilles
best adm nistered, is readily determ ned by one of

of CTHTSHRA @’féiaﬂ”‘f Alohin & f“eﬁﬁaé?) IngPlatHea| ¥errine ge pucrose

dteaciageat 5 Nif @{eQRei VS tnf e ier.
e R A e e R
or () may be used in conbi nat:on vvithh one or rr;)ref .
ve s which, are useful in e treatnment o e

BB P tpEEn, S Sptenin of e T RiGtgR il Tay be
anhdo/ep BEYS Bcfeadd, @ilt@bnt) REISS St dryof ﬁ@b@isfo%re?c.@refrﬁsgf ointment
at the CRTH2 receptor. Therefore, the pharnmaceutica
dorpplatienso thayiasey ibeetsed o shevslyuniddi cowveatibyal clontalations well

. ' . . TIh ' I .
s RN O ——

asucki pis the Brit&sh 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
furthermore, if necessary, an additional solvent and/or a stabiliser. Instead of the
propellant, compressed air can also be used, it being possible for this to be produced

as required by means of a suitable compression and expansion device.



preparation of an agent for the treatnent of diseases
and conditions nedi ated by PG2 at the CRTH2 receptor,
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agent useful for the treatnment of the sanme di seases

and conditions. These additional active agents which

may have a conpletely different node of action include

exi sting therapies for allergi®& and other inflammatory

di seases including: b2 agonists such as sal neterol;
corticosteroids such as fluticasone; antihistam nes

such as loratidine; |eukotriene antagonists such as

nont el ukast; anti-IgE antibody therapies such as
oRasenterahEtsmutations will gereralljkestaileh as fusi dic acid
(particularly for the treatnment of atopic dermatitis);
anti-fungals such as clotrimazole (particularly for
tgpitdiBatHE AbscObf AeOBdfpSRIINRLIL b Sbout 0.01 to 100 mg/kg; so as to
I mMunosuppr essant s such as tacrolinmus and particularly
pigisgsin | thengengentratien ehsbugfin ithg plasmat ¥r § cor¢antigiier gfective to
t]ﬁa{E%ar 3 ago '% ﬁ?}(e ?pt?) ?ﬁ% EI&L, U@%um &ha ctf%lg{)oaﬁd i general

eve oprren

i foednuldi (Y or QI[}‘I e/hichnisagenpaitsaldy eﬁ’é&ti\lég afd ﬂ&t Reite by which such
receptors, such as DP antagoni sts; inhibitors of

prEapRvaids b @%téé@nt%@d4w§9%dﬁly<a@tmlaﬁﬁ pyagie ofjprgiary igh in the
TREY BRI TR SO RHET, 85 RLRSL G il o ave

t therapedtiodffegt.of Th2 cyt oki nes DL-4 and | L-5 such as
bl ocki ng nonocl onal anti bodi es and sol ubl e receptors;

PPAR- g agoni sts such as rosiglitazone; 5-1ipoxygenase
bR BraP Borfrlull £ 1) OP (11 & Betbi i
o‘?mnﬁe r?Rirrsl‘ven ?lore]l 01-Eder ea?s ér OVIa Eb& eﬁ gugftblrpdﬁeﬁ%th one of
cawpr agivagigents 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

one or more of these active agents.

There is also provided the use of a compound of general formula (I) or (II) in the
preparation of an agent for the treatment of diseases and conditions mediated by
PGD; at the CRTH2 receptor, wherein the agent also comprises an additional active

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

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

B2 agonists such as salmeterol;

corticosteroids such as fluticasone;

antihistamines such as loratidine;

leukotriene antagonists such as montelukast;

anti-IgE antibody therapies such as omalizumab;



novel conmpound of general fornula (1) or (I1) and one
or nore of the agents |isted above as a conbi ned
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use in the treatnent of a disease or condition

nmedi ated by the action of PGD 2 at the CRTH2 receptor.
The invention will now be described in greater detail
with reference to the followity non limting exanples.
Exanple 1 - Preparation of Conpounds 1 to 19 .
{3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-nethyl-indol
- hrt¥dnke R84 4 e i i bt | 4

A THPIERGE ARhAg i K (B Eay I BRI o g
néeiedOsimer e sequenti al |y added dropwi se over 1 nmin to

R GO - Siniheal EartEtart ryhe ettepn of aigpigdermatts)
OifrduRBtappreashs 4nctrsehdbiiue Eﬁpﬁi}ﬁ@ﬁléﬁ%bﬁﬂe&&im@s fhkhe case of
nmol ) in 1, 2-dichloroethane (2 m) at C. The mxture

walameatorygkimedisease.r oom t enperature and stirred for 16
h. The resulting m xture was concentrated in vacuo to
| eave a residue which was partitioned between ethyl

aCRUIaean(abdnidts) mANals@bé adriibiab® ohith FhathpiOdthaf ars 96 ieBlopment for
bi car bonate (10 mi The organic | ayer was separat ed,

dinflapmasery tedipations fnpleding:n vacuo to | eave a resi due

j [ - f I h hy.
L L R e
ai@itatoes of phepicistdrase2ppd4 aichyk caesitate : heptane to

give the ethyl ester (57 ng, 37 ) as a white solid, Tr
=dmggthapingdylate aokipg proggetion spah-#4 inBibitostof TNF@epmeuing

1. .
(PP A or o- phenyl ) - et hyl ] - 5-1 uor o- 2- met hyl - i ndol
- iylg} thaggetinlateané aothvifyluif a2ty thkenes dE-anapaanysisiahes bifking

ng, 1.67 mml) was added in one portion to a stirred
sBneGlepal gatibodies and soluble receptors;

-(4-chl oraor phenyl.) - et hyl ] -5-fl uor o- 2- net hyl -i ndol
fﬁ?%}{ag&@@sﬁ%ﬁ%g?H’S@%%%“%)s/t]er (57urrg, 0. 15 rr%lmll) in

t ellipakytneUni@bitors Wakless Likutdh; 1: 1) and

In yet a further aspect of the invention, there is provided a product comprising a
novel compound of general formula (I) or (IT) 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 examples.

Example 1 — Preparation of Compounds 1 to 19

1. {3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid
ethyl ester .
Triethylsilane (0.34 ml, 2.13 mmol) and trifluoroacetic acid (0.10 ml, 1.29 mmol)



stirred at roomtenperature for 2 h. The sol ution was
adjusted to pH 1 with concentrated hydrochloric acid
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m ). The conbi ned organic extracts were dried and
concentrated in vacuo to give the carboxylic acid (35

, 67 ) as an off-white solid, d (400 Mz, CDC
7.26-7.21 (4H, , Ar), 7.06 (128, dd 9.0, 4.2 Hz, Ar),
6.97 (IH dd 10.0, 2.4 Hz, Ar), 6.86 (IH dt 9.0, 2.4
Hz, Ar), 4.80 (2H, s, CF COH), 4.35 (IH q 7.3 Hz,
Gt skhquetidy adlidd &oggi'ée) ovek- 17?11116 3bla dirdd7sobuttdh of St Huoro-2-
); Tr =1.73 mn (90 (ES ) (MrH) 346. 09.
Goﬁbyﬂwmdel Pybeaceid Emdarﬂﬂhﬂz astre (Pri@pag.ed0.43i mgmal) and 4-

e HlasPReseteuBs i ORI S AenfRIRBHE L 3 B'b °c. The

GaRaY ehs2then warmed to room temperature and StlI‘I'Cd for 16 h. The resultmg
{5-Fluoro-2-methyl-3-[1-(4-trifluoronmeth % phenyl ) -eth

yIRIXtYra giepis icongenjratgd én vecugcio deaye (24geidng-whi s parttig@d between

(i1 ddgfais g0 rard d sogfsat S liont'of sciyttn e fi¥hw. The

Afrgam@ 18fr (vllztd se@bra&ad@ dridd Sardz coﬁkrem)ratedr iBQalrdlto Seaveth residue
CQH), 442 (I %J7le CHCH ), 2.29 (3H, s, CH
)Whigh pvas( pyifiegd f7y agh colmmM cyrmmat&&raw fiflashnestey) oy silica gel

Eéiflﬁhg( %@18 %’?%{'}?ﬁ%ﬁgny H‘g’ an? o gthy] acetate thr:%t%%eyﬁo_give the

ndi -eltey (37 mgcsl '%) a3 \dhi(e4@ﬂ)1dl\/ﬂiz,- 1C8XChnin) (92 B2-nk/zAES™) M+H)*
(4H, , Ar), 7.08-7.03 (2H, , Ar), 6.89-6.83 (I H, ,

AN304 82" (2H, s, CHCOH), 4.36 (IH, q J 7.3 Hz, CHCH

), 2.33 (3H, s, CH), 1.75 (3H, d / 7.3 Hz, CHCH),

1.29 (9H, s, C(CH) ); Tr =1.78 nin (97%, mz (ES )

(+H) Gadpadnd Confd (il (H-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-
{ oro- 3-[ |- (4-nmet hanesul f onyl - phenyl ) - et hyl ] - 2- net
wfh?ﬁ Macid vy acetic acid d (400 MHz, CDO ) 7.81

(Igi\‘]luuﬁi }%d?b)d'ﬁe nﬁhéh&dfat@bd gg 1‘337‘]1f1|1§lloi5d\*d7§s\]ad%8ﬁ in 6nd gortmn to a
mtl)I;edG ssﬁltlanof dt{3{[1{94—©h1020 ﬁh{zqyl)éa:t)lyl] -5-fluoro- 2—methy1 indol-1-yl}-
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
concentrated hydrochloric acid and the product extracted with ethyl acetate (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, 8y (400 MHz, CDCl3) 7.26-7.21
(4H, m, Ar), 7.06 (1H, dd J 9.0, 4.2 Hz, Ar), 6.97 (1H, dd J 10.0, 2.4 Hz, Ar), 6.86
(1H, dt J 9.0, 2.4 Hz, Ar), 4.80 (2H, s, CH,CO,H), 4.35 (1H, q J 7.3 Hz, CHCHj3),
2.29 (34, s, CH3), 1.73 (3H, d J 7.3 Hz, CHCH5); Tr =1.73 min (90 %), m/z (ES")
(M+H)" 346.09.

Compounds 2 to 19, 21 and 22 were prepared using a similar method to that

described for Compound 1, but with appropriately chosen starting materials.
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4.78 (2H, s, CHCOH), 4.43 (IH q /7.1 Hz, CHCH),
2.99 (3H, s, CH), 2.29 (3H, s, CH), 1.79 (3H, d 7.3

ES ) ( MED/GB2004/004417
390. 16. Conpound 5 -
[ 5- Fl uor o- 2- net hyl - 3- (1 - napht hal en-2-yl -et hyl ) -i ndol -1
-yl]-acetic acid d (400 MHz, CDCl ) 7.81-7.74 (3H,
Ar), 7.69 (IH d 8.5 Hz, Ar),21A -139 (2H, , Ar),
7.39-7.33 (IH, , Ar), 7.09-7.02 (2H, , Ar), 6.86 (IH,
dt / 9.0, 2.4 Hz, Ar), 4.83 (2H, s, CHCOH, 4.54
(Udm u?ld32 5- -meth - [ L -l -
| Dy 25 KRG 3 n s ek 400 Sl i iy v
3ézvl}r9cet@cﬁ¢pbund 6 -

8 Ao SR S e Py Top b 99 Bead) 787 (am,

Ad
Aﬂ% %8?8, 331 f—l&"!ﬁ)) 6@8211@ &7 16%) 2)581{}143? f(lH gf\fbo 2.5 Hz, Ar

AYA-8G (28, IGH,COBD) 445 (1H qzin 1z, GMCH;;) 2. 296(3(HZH C(HgD 1.77

(Wg)d(sé § 1% é&ﬁgotﬁair 65 mid (§6%5 e B ety o 43

(5- Fl uor o- 2- net hyl - 3- napht hal en- 2-yl net hyl -i ndol - I -yl)
-acetic acid d %400 MHz, -DMBO) 7.87 (4H, , Ar), 7.47
( @empoungd) 3 -7 {3$1-(4-p4rt-Butyl-pheyl) iyl H3-flvary-2-Giettiyl-fidol-1-y1}-

d 2.5 Hz, Ar), 5.04 (2H s, CH), 4. 23 (2H
g&gﬁa)%‘&)z 42 (3H, sr)CH) 20 %00 m21 n z ((ES+)

(wwoo’o’namzl@mﬁgrmwnm?@ﬂ m, Ar), 7.08-7.03 (2H m, Ar), 6.89-6.83 (1H,
[ 5- Fl uor o- 3- iC)@/L}JIroxyqU|n0|n2yImehyj2 t hyl -i

nBlo AT} \A-§2 ( 2660LH) (480 (Nfzq /.3 BSOHIH32.68 féBHSs, CHs),

4 @ézé’fé'%‘fﬁ’dﬂ%cg{?%%ﬁe Sl ”ﬁwb%rzég%zm s

A(M+H5+2§K82(12H s, 4.41 (2H, s, 2.47 (3H,
s, CH); Tr:113mn rriz(ES)(M+H) 36512
Compound 9 -

fggﬁltpl&ﬁhﬁ 2 et h{%l FI%[O%J E’:r[?)a lmer{hangsurl'?:“)ngfjly pheny -ethyl] i znethyl-
indol-1-yl}-acetic acid

Oy (400 MHz, CDCls) 7.81 (2H, d J 8.3 Hz, Ar), 7.47 (2H, d J 8.1 Hz, A7), 7.06 (14,
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, CHCHj), 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*) (M+H)*
390.16.

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

Oy (400 MHz, CDCls) 7.81-7:74 (3H, m, Ar), 7.69 (1H, d J 8.5 Hz, Ar), 7.47-7.39
(2H, m, Ar), 7.39-7.33 (1H, m, Ar), 7.09-7.02 (2H, m, Ar), 6.86 (1H, dt J 9.0, 2.4
Hz, Ar), 4.83 (2H, s, CH,CO,H), 4.54 (1H, q J 7.3 Hz, CHCH3), 2.32 (3H, s, CHs),
1.86 (3H, d J 7.3 Hz, CHCH3); Tr =1.66 min (97%), m/z (ES") (M+H)* 362.19.

Compound 6 - (5-Fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
du (400 MHz, ds-DMSO) 8.42 (1H, d J 9.0 Hz, Ar), 8.23 (1H, d J 9.0 Hz, Ar), 8.11
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acid d (400 MHz, J -DVBSO) 9.0 H

(2H, , Ar), 8.05 (2H, , Ar),

, s, H3 Ar), 8.30
(2H, , Ar), 7.07

64 (2H, SPCTZHEB(004/004417
2.64 (3H, s, CH); Tr = 1.35 m z

(ES) (MH
350. 12. Conpound 10 -
[ 5- Fl uor o- 3- (4- met hoxy- benzyl ) - 2-net hyl -i ndol -1 -yl ]-ac
etic acid d (400 MHz, J -DMS@2 7.39 (IH , Ar), 7.16
(3H, , Ar), 6.91 (3H, , Ar) 5.00 (2H, s, CH), 398
(2H, s, CH), 374(3HSOCH)236(3H s CH); Tr

(IR T4, MR A ﬁ‘)@f’*ﬂ’dfﬁ#@?f L R,

etnl, Arp6ild @by CEst €66 RHACH,)0D. 6&1(31;1 YCH)ET 3 1 0ltokdn (100 %),

[3'%52(@%5?@6%%5@35 )125-fl uoro-2-net hyl -indol -1-yl]-ace

tic acid Tr 1.63 min (100 %9, nz (ES) (MH 332.16.

Compound 13 -

( GoBpronntl h¥ az of5-Pluplerdrhethyb3-naphthel ¢h-2eyiingthyil-ieiddl-1-yh-acetic

IC%-. cetic acid Tr = 1.43 min, mfz (ES) (MH) 355.17.
‘ﬂ‘ﬁound 14 -

F% ac ef?JTEMng) Bet thfA'Lnj.,of Qﬁﬁf}ﬁyﬂﬁz 7%?/“(}1_6{”@%6 0,15

2
7

(1
53
CH), 4.
n, m

C acl ="71.66
3H6 A0, 6edmrpHudmﬂ 190 2.5 Hz, Ar), 5.04 (2H, s, CH;), 423 (2H, s, CH,), 2.42

bRy A T R 850
Compound 16 -

(3- Bi phenyl - 4-yl net hyl -5-fl uoro-2-nethyl -indol-1-yl)-a
c€pmponnddS Fr [5Flua®-3r(§rhydwoxy{qedndlir(-Risnedijd)-2-Goethyl-indol-1-

Golqpound 1§ -

[ BUECERE 299 (4- et hanesul f onyl - benzyl ) - 2- net hyl - i ndol -

| 8y (400 MHz, ds-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,), 441 (2H, s, CHy), 2.47 (3H, s, CHs); Tr = 1.13 min, m/z (ESY) (M+H)*
365.12.

Compound 9 - (5-Fluoro-2-methyl-3-quinoxalin-2-ylmethyl-indol-1-yl)-acetic
acid

Ou (400 MHz, d¢-DMSO) 9.02 (1H, s, H-3 Ar), 8.30 (2H, m, Ar), 8.05 (2H, m, Ar),
7.53 (2H, m, Ar), 7.07 (1H, m, Ar), 5.01 (2H, br s, CH>), 4.64 (2H, s, CH,), 2.64 (3H,
s, CH3); Tr = 1.35 min, m/z (BS) (M+H)* 350.12.

Compound 10 - [5-Fluoro-3-(4-methoxy-benzyl)-2-methyl-indol-1-yl]-acetic acid
Ou (400 MHz, ds-DMSO) 7.39 (1H, m, Ar), 7.16 (3H, m, Ar), 6.91 (3H, m, Ar) 5.00
(2H, s, CHy), 3.98 (2H, s, CH»), 3.74 (3H, s, OCH3) 2.36 (3H, s, CHs); Tr = 1.93
min, m/z (BSY) (M+H)" 328.13.

Compound 11 - (5-Fluoro-2-methyl-3-thiazol-2-ylmethyl-indol-1-yl)-acetic acid
ethyl ester
Tr = 1.09 min, m/z (BS*) M+H)" 305.26.



acetic acid Tr = 1.35 mn, mz (ESt+) = 376. 05.
Conpound 18 -

WO 2005lous®- 3- (6- f | uor o- qui nol i n- 2-yl net hyl ) - 2- PET/BBRO0H04417

10

15

20

25

30

dol -1yl]- acetic acid d (400 MHz, -DVsO 8.20 (IH, /

8.6 Hz, Ar), 8.06 (IH d/ 9.3, 5.6 Hz, Ar), 7.70 (IH,
dd J 9.4, 2.8 Hz, Ar), 7.64 (IH t 8.8, 2.9 Hz, Ar),
131-132 (2H, , Ar), 7.26 (IH23%d J 9.9, 2.6 Hz, Ar),
6.86 (IH td/ 92, 2.4 Hz, Ar), 494(2, s, CH),
4.33 (2H, s, 2.40 (3H, s, ) r:128rrin

thng S5t e RO o
I

Flyﬁqnnraﬁeou%) mz’x(ESiT) (Mem)vBa2.16. - DVSO) 8. 01 (| H /
7.7 Hz, Ar), 7.95 (IH d 8.0 Hz, Ar), 7.49 (IH obs
t/7.2 Hz, Ar), 7.43-1.36 (2H, , Ar), 7.10 (IH dd /

%@oinpoangH 13)Z+ (ﬁﬁenzfthﬁﬁo( ij‘lmkﬁlyﬂSQ'luogoé fﬂ%thfl\ﬁﬁd(zlq HQB-acetlc
sacidCcH ) , 187(3H d/ 7.1 Hz, CHCH); Tr = 1.53 nin,

n‘g\zlvl(sltgﬁy‘l)m %Ww%yﬁﬁgﬁ%?dl ﬁ(ljol- -1-yl) acetic

acid d (400 MHz, J -DVSO) 8.16 (IH, d 8.6 Hz, Ar),
8.01 (IH d 8.5 Hz, Ar), 7.88 (IH d 7.6 Hz, Ar), 7.74
( Oampoundg 1|4|z Aﬁ)Flutrr%}neqthyl -3-(4-triflgonametiaylyhentayHinglol-1-yl-

1,26 (2H, app t 8.9 Hz, Ar), 7.00
(f‘é‘fﬁ%aq'ﬁg He, Ar) 6.90 (IH t J 7.3 Hz, Ar), 4. 72

( TH= 1566 GH, @&mS“)@waﬁ)tBHﬁ.os, CH), 2.40 (3H, s, CH
); Tr = 1.07 min (100 %, mz (ES) (MH 331.33.
Compound 22 -

( et h Iyl 2=yl

ot L R LR g
Aagid 8.00 (IH, d 8.4 Hz, Ar), 7.89 (IH d J 8.0 Hz,

AH—I— 1],7 11- 1 3(1%*}5"(1\/I+HA)\£)3'54.72'1.57_ 7.53 (2H, , Ar), 7.40
Compound 16 - (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 17 - [5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-
acetic acid
Tr = 1.35 min, m/z (ES+) = 376.05.

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

8y (400 MHz, dg-DMSO) 8.20 (1H, d J 8.6 Hz, Ar), 8.06 (1H, dd J 9.3, 5.6 Hz, Ar),
7.70 (1H, dd J 9.4, 2.8 Hz, Ar), 7.64 (1H, td-J 8.8, 2.9 Hz, Ar), 7.37-7.32 (2H, m,
Ar), 726 (1H, dd J 9.9, 2.6 Hz, Ar), 6.86 (1H, td J 9.2 , 2.4 Hz, Ar), 4.94 (2H, s,
CH>), 4.33 (2H, s, CHy), 2.40 (3H, s, CCHs); Tr = 1.28 min (100 %), m/z (ES")
M+H)" 367.50.
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Hz, Ar), 7.29 (IH, d/ 8.5 Hz, Ar), 7.04 (IH dd 8.6,
2.1 Hz, Ar), 5.00 (2H, s, CHCOH), 4.35 (2H, s, CH),
1.17 min (95 9%, nl z RESGB2004/004417

(MrH) 365.28. Exanple 2 Preparati on of Conpound 20
1

[3-(4,5,7-Trifluoro-benzot hi azol - 2-yl net hyl ) -i ndol -1 -y
|]-acetic acid ethyl ester Th4%s conpound was prepared
using the procedure set out in WO A-0151489. d (400
MHz, J -DMSO) 7.75-7.69 (IH, , Ar), 7.56 (IH, d /7.8

f _9 - . N - - 14 -
g5 4 34 St g1
PaceticBellly (2H, s, CH), 4.69 (2H, s, 4.17 (2H, q

) CH);
é@%@&%{zﬁszﬁg@i&%ﬁﬁﬁfi?’gﬁﬁ, Eélz S5 SHlnd 70 s, 41,14
e o e o gl S omtan sl o, o5
i (1 Hpad 9r9.2.62. 410z, vk, HAUERET 5 QHP, po t(LHN q1/07.8 K, iCHEH;), 2.37

s ti +
COH 5, B0, 187 300 e dini GG Ty 7 Ry hin. i@ gEST). M+ED
ldeoagetic acid ethyl ester (73 ng, 0.18 mmol) in
tetrahydrofuran (6 nm) at roomtenperature. The

m xture was stirred at roomtenperature for mn and

o BmgbHRe 2l o Geta TRefihtin A meyBi g btetc acia
e} retadi il Dby S 18¢858 9 dSs, 40, 8ol @adatngs Fpy ), 7:88

i ned organic extracts were washeéd wi th brin
n{1}, ddk 7.6 dzaddt), FoHc@t, it dt7e@iBznAx)at.aé (11, gf V.6 Hheir), 7.44 (1H, d

I ' 62 lLid, d (40
V50 P v 34 g ooy o Piied Ak Tod Slasg Y TR a9 i, o
T 8 ) O O, (0 B by o
Hain @0 %6 rgsESHMsH)331)33.4. 68 (2H, s, CH );Tr =
1.94 mn, mz (ES) (MtH) 377.00. Exanple 3 -

Measur enment of CRTH2 Antagoni st Activity Materials and

Mebh@dand 22 - (5-Chloro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic
acid
Ou (400 MHz, ds-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.

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,

Sy (400 MHz, de-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 t J 7.1
Hz, Ar), 5.17 (2H, s, CH), 4.69 (2H, s, CH;); 4.17 (2H, q J 7.2 Hz, CH,CH3), 1.23
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Japan). Macs anti-CD16 m crobeads were from M Itenyi

bi otec (Bisley, Surrey). ChenoTx plates were purchased
from Neur opr obe (Gaithesburg, MD). Poly-D ysine coated
96-wel | plates were obtai ned X5r om G ei ner

(d oucestershire, UK). [ H PG was from Amer sham

Bi osci ences (Bucki nghanshire, UK). [ H SQ29548 was

(BUCEI ng?ﬁk-I£ ,Sr)w[fgg%omer re)ag\gﬁltqg%/\%jrlg

obt ai ned from S| gma- Al drich (Dorset, UK), unless

0 her se sta 2 Cel | cuI yre i.nese
0)@931193 30+ S 3 (S uzatniifor Y-ingsl-1-yl-

r&@g@tagfds (CHO CRTH2 and CHO' DP) and were maintained

in culture in a humdified atnosphere at 37 C (5% CO )

| Ipthiumi hydmxides @i tihg 0. MmGJﬂl) i IVEMr (6 wplp Wesreddeddn wing port1on toa

attied lhon oF Wbl 3l operiemp ety Bi e ncan da acesc

Fé%!d étﬁgiﬂ Qldrgan ngb() ng Inﬁﬁo%%@ﬁahﬁﬁbﬁu%amr T)raf RIPAL @911 fhture
triple-layer flasks or in 175 cn2 square flasks

mereomixtereprasptirrad porepm Empexatire fermhSroisi dnidghen ta sa]gsaly was

Cagil%tgs?,e ' ZI %% ﬁv\l\ﬁ[ﬂtw g?dr%ghl\é\glﬁ |a<éi I f@ e%aéfég Elip/grrwz%SC{hénhgxtracted
Ri&Path3t Act®(3 £¢0 ml aesﬁleaﬂ‘@f RSexXOBES] e RasiRd with
either from CHO CRT and CHQ DP ce or from

prrened(1@ ga), (daigd gnd gomcgatraied Fpvgeae éqoglcyﬁ él)e carhioybelarwl (62 mg, 92

cle7 A ST Sk Ba el . BN Py Ses it ke Trteltes 0
ceb I, We), 9. 4gr(q_>]_qns I(IH)177513C('1'ﬁ §qlga3“ HzfAﬁS’kw (N8YapPR1E.1 Hz,
col | ect ed scra he cel'l suspensi ons

AT SR G Anagdd | Hz980. 5 me2Hos, GFh), ritndCit I = 19

ARSI QB {1 Ly (121ESS, supolerent e

Example 3 - Measurement of CRTH?2 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).
[PHIPGD, was from Amersham Biosciences (Buckinghamshire, UK). [PH]SQ29548
was purchased from Perkin Elmer Life Sciences (Buckinghamshire, UK). All other

reagents were obtained from Sigma-Aldrich (Dorset, UK), unless otherwise stated.
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supernat ant was coll ected and centrifuged at 20, 000
rpmfor h at 4C. The resulting pellet was resuspended
in buffer and stored at -80 Cin aliquots of 200-500
m . The protein concentration2@as determi ned by the
nmet hod of Bradford (1976), using bovine serum al bum n
as standard. The platelets were washed by
cmﬁdd[gugati on at 600xg for 10 mn and resuspended in
ice-cold assay buffer (10 MM Tris-HO, pH 7.4, 5 nM
el evléeure120 MM Nadl, 10 m i ndonet haci n) and direct!y

0 000
ng{ﬂe§e #gﬁ‘g%% SraRp iy e\g?rgg{r%s?%ée crwlg"eg:m or DP receptors
ReCHOICREAD MO THO/DSaYE vhertl MRt A0 0 iR )n a humidified

bi ndi ng experinents were perfornmed on nmenbranes

pat@rmﬁp@ea 3YEsSH 6EY) HNrmuns Esspatialdylediper (MIEMB dupplemented

b Al 0 PR o SR . o

16413 Weree pis8Fadc ey €Xl3 adays OOFdrt RIdRATeahd Menddhg Missay, cells were
concentrat| on of conpeting Ligand for 15 mn.

E/S‘{%F’é) {horipleriayen flaghc ¥t it 780 Piia squake rflaskiel edora meembrane
tgfe& ﬁ@g caﬁaﬂ HI%SHISI&?JH sté%scte{ﬁ P! g{ogxgnu}gnygpﬁewell plate

ure. e rea ermn
adh pmmomlﬁe 200y ad a deneity of 80,00FB&Ys puf wvell. to each wel |,
followed by rapid filtration through What man G-/ B
glass fibre filters using a Unifilter Cell harvester

(Bﬁgﬁayﬁg,lr@fceq}( {eglﬁg%egnces) and six washes of 300 ni

i cecol The Unifilter plates were dried at
r Membrarg evee prepdred eitherl framt CHOAGR TH2eanrda AP s6lksy or from

[ t he fi i ned
PRI G drouroe cdtlatharaar ERPSBsRanuat Conflgeraurrg washed
aggthtPER afd dé@cidd RindpHeRRAS @olh'hms@ffﬁn@ Rél\/\ﬁMI@C)When the cells

I|qU|dSC|nt|IIat|on Non speci f bi ndi ng was” defi ne
i wetehgropngs elﬁéezlmfsqmaerﬂaslg,rthabedetee@bllé@@d bysssppmgie®BS. The

ESALPRE iR, P e 0 iR dR oo 4 CL b, bR in 15
shover ibafitali eBBSSandpglemented 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 gl. 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 pM 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
PHIPGD, (160 Ci/mmol) binding experiments were performed on membranes

prepared as described above. Assays were performed in a final volume of 100 ul of



Table 1 - Radioligand binding data (Ki on CRTH2

Receptor). Conmpounds Ki (nM Conpound 4 54 Conpound 6
w@2®50onpound 8 6+4 Conpound 12 112 Conpound 1BCBEGB2004/004417

Conmpound 17 72 Conpound 1.30.6 Conpound 20

(lidorestat) 886248 Table 2 - Radioligand binding data

(Ki on DP Receptor). Conmpounds Ki (nM Conpound 4

304409805 Conpound 6 17870729@7Conpound 8 77101780

Conmpound 12 122202250 Conpound 18 77401442 Conpound 20

(lidorestat) 396028 The TP receptor radioligand

bibadeny 1 WEBSHAEPES TONHIMNGS P gparééufheﬁﬂbgelggg quhg) Cell

15-40 ng of protein were pre-incubated wt
c m@lﬁan@twmgwglfe wenpaiataetpt roga mfdn[BanatuﬂdSwnh Ivau@/ingr @m%ntratlon

BB &g AR Pt RPN (ot Ramiajraligh) vas then added
Ha0206 48cubidBofticoffiled &7 4 MudHen EHne tfo@fﬂ %ﬂﬂqeﬁﬁﬁm The
t hen added and the i ncubation contlnue

5 3aeaetian dtas teorimatedrbp thet addalonTCkfe’ZQOedata ouddmy buffer to each well,

t ' ddi on 0 0 ssa )
bﬁ@@é’?@%{ %9 ¥ éﬁit ?\lgtlr% &megmp%p(]]}]g(%r Efass af ibrg filters using a
t Uikl @Mlaﬁdi%htéﬂﬂ’&kﬁlﬂﬁfér 1if088ichéds) 8 sik$hdiflesPof 300 ul of ice-
Unifilter Cell harvester
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
10 (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

pM unlabelled PGD,. 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 (nM)
Compound 4 S5+4
Compound 6 9+3
Compound 8 64
Compound 12 1142
Compound 13 6+1
Compound 17 7+2
Compound 18 1.3+0.6
Compound 20 (lidorestat) 886+248
20
Table 2 — Radioligand binding data (Ki on DP Receptor).
Compounds ' Ki (nM)
Compound 4 30440+9805
Compound 6 17870+7290
Compound 8 7710+1780
Compound 12 1222042250
Compound 18 7740+1442
Compound 20 (lidorestat) 3960




(PerkinEl mer Life Sciences) followed with six washes
of 300 mM of ice-cold buffer. The radioactivity was

waledosomizoed as descri bed above. Al of the conpouG#2004/004417
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studied in this assay bound to the TP receptor with

low affinity (Ki> mV. Conpounds of general fornula

(I') bound to CRTH2 receptor expressed in CHO cells

with a range of affinity varyhg fromvery high to
noderate. In fact the Ki values determned in

conpetition versus [ HPGJ2 varied from500 pMto 1

e GPTREEPEST ALiddRARI aﬁmcfhﬁ% Mpth@ dohd diRGndtbrasds Pidp¥red from
(or very weak activity DP and TP receptors.

THatelsitn dilAgOsieg @f tHTQ'fﬁIWWGfe pmeme\mmluwab \@rylgg ivenegntrations of

f@cn@é}‘nﬁg (lié)ﬁt]%gor 1 nex%}lz %trr% tﬁ%{ggéﬁlsf? ! %agtagha% FﬁO n(1)19[ Tris-HCI,
rgig emnd,of saMGahedseM 20 BN &Ll Q0 MdSiadorkethb&n)e [ 811SQ29548 (38

seeded onto poly-D-|ysine coat edm6 wel |l plates at a
deldgimo), H n fledoz%lémt@atlsé} wie [thenagsiged rae%l@q gubatiogcogtinued

r t ere. I
HECHAE D Bl AihIR EAhe 2TREMBEHE R UBErga oy e
| a0 ddB&S200 il li€axnld azlsﬁayulmfﬂerctys ecaCiVistetic lﬂbl@dwdaeby ¢&8d filtration
suppl enented wi th 4mM probeneci d. Chang
tﬁmggs certmane g/ %Eﬁaﬁ%rféﬁeoﬁlgﬁrsa usiog f‘l Héllféléﬁﬁ r §6ll harvester

SRR L Y SRR M e cod e,
c’ﬁllm::radmantm\bty wasaddt@mined z@H(Bs&ﬁBEH%bcﬁé | s caused a

dose- dependent i ncrease inintracellular Ca

nphi |l i sation in CHQ CRTH2 cells, with an C 2.4 5nM
(Adof 1 @gomm@eés Ppdied, %@%é&a}’o‘mu@éﬁ%ﬂ?&l TR ’@Pmtpfaw(th Jovp affinity
t @fé>¢1aMai um nobi | i sation induced by PGD

PAED2-stimulated a flux was fully inhibited by the

cOompondis of Eeigesldoahulb @vokad (d CRIVY redeptdr &Qregwduﬁ CHO cells
for each conpound in the cal cium assay was co

¢ Blth Gctangs, o RiHAY  YaryBe T yeamdhigh ﬁwrwgierare 5 W&&t El"@sKl values
o(flet&%ﬁi%%y rhqsco%pegl%%ﬁr %rs& [FﬁjP”GISZI )vaned from 500 pM to 1 uM.

Compounds of general formula (I) had no activity (or very weak activity) at the DP

and TP receptors. The binding selectivity of the compounds of general formula (I)
for CRTH2 receptor was greater than 200 fold for CRTH2 receptor, compared to DP

and TP receptors.

Calcium mobilisation Assay

Cells were seeded onto poly-D-lysine coated 96-well plates at a density of 80,000
cells per well and incubated at 37°C overnight to allow the cells to adhere. Cells
were washed twice with HBSS and incubated for 1h at 37°C in 1001 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/CRTH?2 cells, with an ECsg = 2.4 + 0.5nM (n=3).
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varied from5 nMto mM The results for severa
conpounds of general formula (1) are shown in Table 3.

wo p@seersng doses of the conmpounds of general POT/GBR@4/004417

(1) caused a dose-dependent and parallel shift of the
PGD2 dose response curve in CHO CRTH2 cells, thereby
i ndi cating that the conpounds are conpetitive CRTH2
ant agoni sts. The antagoni sti 2%ffect of the conmpounds
of general fornula (1) appears to be CRTH2 sel ecti ve,
since no inhibitory effect was seen with

HAjfecs bf bihpdieds af kbibral fhemkk WRNEdIE OB isdBtd induced b
-|ﬂrz1z>(§ucj<;d C%? ci fjmf%I uxagrrpoung)smlzc ( |\/pl Corr%oul% induced by

55382 Conpound 6 30+6 Conpound 7 3816 Conpound 8 11+6

XNt CoR R Ry Mo RRRHOGY of 082 formuta

((l[) arte uca;o)va&&'sfb%am OkrfNolird In thERRIGHEE a®fay v BVUCRPHABIe to its
of. general formula (I): RO RL-R7 - NOHRA RS

Ki value in Radioligand binding. ICsg values of compounds of general formula (I)
varied from 5 nM to 1 uM. The results for several compounds of general formula (I)
are shown in Table 3. Increasing doses of the compounds of general formula (I)
caused a dose-dependent and parallel shift of the PGD, dose response curve in
CHO/CRTH?2 cells, thereby indicating that the compounds are competitive CRTH2

antagonists.

The antagonistic effect of the compounds of general formula (I) appears to be

CRTH2 selective, since no inhibitory effect was seen with ATP-stimulated Ca®* flux.

Table 3 — Inhibition of PGD;-induced calcium flux

Compounds I1Cso (nM)
Compound 4 55+18
Compound 6 30+6
Compound 7 38+16
Compound 8 11+6
Compound 10 478
Compound 12 108+29
Compound 17 6415
Compound 18 1045
Compound 19 347
Compound 20 (lidorestat) 885+96
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R6 I wherein R1, R2, R3 and R4 are independently
hydr ogen, halo,C -C alkyl, -0(C -C alkyl), - -CON(R)

WO 200SORd) - SO R11, -SO N(R) , -N(R) , -NR OBRUGB2600G4417

R11, -COR11l, -SR11l, -OH -NO or -CN, each Rl1l is

i ndependently hydrogen or alkyl; R5 and R6 are each

i ndependently hydrogen, or alkyl or together with the
carbon atomto which they are&0attached forma C3-C7
cycl oal kyl group; R7 is hydrogen or C-C alkyl; Ris
an aromatic noiety optionally substituted with one or
nore substituents sel ecteddirgomdal o, C -C alkyl, -O C
-Qalkyl, -CON(R) , -SORLI, -SOR11, -SONR) , -NR
) , -NR COR11, -CO R11, -COR11, -SR11, -OH, -NO or

-LCN; erein.R11 is a efin above: R9 is hydrogen,
olg\lc \-A@eafsl?ﬁf et \9\%‘2@%%8’@? F%glufasﬁh ot phenyli
substituted with -COOH, when pgy two of Rl, R2, R3 and
R4 are hydrogen, neither odflthe otiR8 two of Rl, R2,
R3 and R4 is C -C alﬁél; o[ a pharmaceutical”
acceptabl e salt, hydrate vae, conpl ex or prodrug
thereof; in the preparat ant for the
treatment or preventbg- ok 2 c asthma, perenni al
allergic rhinitis, sédsonal all rgic(?minitis, atopi c
dermatitis, contact31l hypeﬂaﬁﬁ&' Mhty (including
contact dermatitis), conjunc i tHe$ o especial l'y
allergic conjunctivitis, eosinophilic bronchitis, food
al l ergi es, eosinophilic gastroenteritis, inflammtory
bowel disease, ulcerative colftis and Crohn's disease,
mast ocytosi s and al so ot her PGED2- nedi at ed di seases,
fPer&}@mpl € aut oi mune di seases such as hyper

R', R?, R* and R* are independently hydrogen, halo,C;-Cy alkyl, -O(C;-C alkyl), -
-CONR'), , -SOR", -SOR", -SO,NR),, -NR"),, -NR'COR!, -COR",
-COR', -SR", -OH, -NO; or -CN;
each R'' is independently hydrogen or C;-Cg alkyl;
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-Cy cycloalkyl group;
R’ is hydrogen or C;-Cs alkyl;
R® is an aromatic moiety optionally substituted with one or more substituents
selected from halo, Ci-Cs alkyl, -O(C;-Cg)alkyl, -CON(R'),, -SOR!, -SO,R!!,
-SO.NRM),, -NRMY,, NR'CORY, -CO,RY, -COR!, -SR", -OH, -NO, or -CN:;
wherein R" is as defined above;
R’ is hydrogen, or C;-C; alkyl;
provided that:
R® is not phenyl substituted with -COOH;
when any two of‘Rl, R2, R3 and R* are hydrogen, neither of the other two of
RY, R%, R® and R* is Cs-Cg alkyl;
or a pharmaceutically acceptable salt, hydrate, solvate, complex or prodrug thereof;
in the preparation of an agent for the treatment or prevention of allergic asthma,

perennial allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact



| gE syndronme and system c | upus erythemat us,
psoriasis, acne, nmultiple sclerosis, allograft

WO 2908084260, reperfusion injury, chronic obstr urtT/GB2004/004417
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pul ronary di sease, rheumatoid arthritis, psoriatic

arthritis and osteoarthritis. 2. The use of a compound

of general formula () RR RL V-R8 - RfF N- RL2 R4 RS

Il wherein Rl, R2, R3, R4, R31R6, R7, R8 and R9 are

as defined in claiml; R12 is C-C alkyl, aryl, (CH)

(=0 C -Calkyl, (CH) N(R) , CH((CH) QCOR) ; m

i BypbrsensifyitRiBclwlify doagen deﬁna[tﬂislilybonjifﬁit#ivlitﬁs, Cespéeially allergic

al kyl; .in the preparation of an agent for the -

¢ B pieHHiso POpReRfRE BpRCitsa Pt @ﬁ_%rg&’@t IFRENOpftie raptagenteritis,

aﬂh‘ﬂ@frﬂia@org oe! Hi3east SR e Qifis'aHl @r%lm’ § idfsgé?s’e AbABftosis and

dermatiti§, contact hypersensitivity (including

cas ather BeDranddiated discaas, foceianitle sytoasmandt dlskases 31%ch ads hyper
rgi.c conjunctivitis, eosjnophilic bronchitis, foo )

SleFErgefut® BheRiRspia |bug ST GRS moOrasio] s aibiing geleross,

bawRkarti BRBA6N, WeRhigibhV i@ | dhrshi@NGhstultt: SHfindRAY e u;

rralgi%lé%yt o%i@s and I%I so ot hél?&PGDZ- rlred?tz’ast eg% :peases?,ﬂg’ discase,

f dhewmriaithdréiriist piomatio erthiiitteaslastevathridgs hyper | gE

syndrone and system c | upus erythenmatus, psoriasis,

acne, multiple sclerosis, allograft rejection,

reper fogd @@ df Al déipousd bPBIner? Bshiuetryve pul monary

di sease, rheumatoid arthritis, psoriatic arthritis and

osteoarthritis.32 3. The 9%s c% imed in claim1 or

claim2 wherein, in the gener al

R2

I
wherein R', R% R>, R%, R’ , R%, R, R® and R’ are as defined in claim 1; R™ is C;-Cg

alkyl, aryl, (CH2)nOC(=0)C;-Csalkyl, (CH2)mNR "), CH((CH)mO(C=0)R™);

mis 1or2;

R%is hydrogen or methyl;

R is C;-Cys alkyl;
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 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,

rheumatoid arthritis, psoriatic arthritis and osteoarthritis.



formula (1) or (), independently or in any
conbination: Rl is halo or hydrogen; R2 is halo or

whyasoges) R3 is hal o or hydrogen; R4 is hal o PCT/GB2004/004417
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hydrogen; R5 and R6 are each independently hydrogen or
Cl-C4 alkyl; R7is Hor C-C alkyl; and RO is hydrogen
or Cl-C4 aIkyI 4. The use as clalned inclaims3
wherein, in the conpound of g¥heral formula (1) or (),
R1, R3 andR4 are hydrogen, while R2 is halo. 5. The
use as clainmed in claim4 wherein, in the conpound of

ggner afrhd @detdIctibd iPElafnl 1 oRRlaird oM KR, inhe dbvap Mﬁﬁ Fgeneral
clainmed in any one of claims 3 to 5, wherein in t

crompelar(® wr(iydndapandanglyrenlimary gorghingtion: | east one of R5
d. en. 7. The use as clained in any one
ag 1cs‘l%gﬂms @%?@%g wher ein, in the conpound of general

fR?mHaa)&ﬂﬁydﬁfgeﬁ) R7 is nmethyl. 8. The use as cl ai ned
in;any one of clainms 1 to 7, wherein, in the conpound

dR @éﬁ%&@ﬂ hydgrgemi a (1) or () Ris phenyl,
§q¥| Jnollnyl qU|noxaIinyI thiazol yl,
en@i df)é%zothlazolyl any of which is optlonally
sB aid Rﬁﬂe@amnaelﬁnﬁ&iﬂ}thwmgea&brdqu(hl’hel@flj nclaiml. 9.
use as claiped in claim8, wherein the R8 nviety

|§ sHé Ay 1-Saplkyh @Hﬁled at the 4-position or
pﬁtl-@ﬁ{o%@y%rﬁl pol i n-2-yl, quinoxalin-2-yl,

or ot hi azol -2-yl, any of which is
optlonally substltuted mnth one or nore of the

bstl entsdfln qu im1.33 10. The use as
al me ffsa‘? 2 W@‘Wiﬁéﬁ’élﬂi‘? tpBPogmd aij gepgral formula

sgp&tgf)uﬁe@%g@‘tm}gﬁo gﬁgtﬁsig }?Eﬂgnt s sel ected

from C al kyl

5. The use as claimed in claim 4 wherein, in the compound of general formula

(D or (1), R? is fluoro.

6. The use as claimed in any one of claims 3 to 5, wherein in the compound of

general formula (I) or (II), least one of R and R% is hydrogen.

7. The use as claimed in any one of claims 3 to 6 wherein, in the compound of

general formula (I) or (I), R” is methyl.

8. The use as claimed in any one of claims 1 to 7, wherein, in the compound of
general formula () or (I), R® is phenyl, naphthalenyl, quinolinyl, quinoxalinyl,
thiazolyl, biphenyl or benzothiazolyl, any of which is optionally substituted by a

substituent as defined in claim 1.

9. The use as claimed in claim 8, wherein the R® moiety is phenyl substituted at
the 4-position or naphthalen-2-yl, quinolin-2-yl, quinoxalin-2-yl, thiazol-2-yl or
benzothiazol-2-yl, any of which is optionally substituted with one or more of the

substituents defined in claim 1.



al koxy, Q C al kyl sul fonyl and hydroxy. 11. The use as
claimed in claim10, wherein the R noiety is

wesviLui ed with one or nore substituents choRenGBR@AN04417
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chl oro, fluoro, nethyl, ethyl, t-butyl,

trifluoronethyl, nethoxy, nethanesulfonyl and hydroxy.

12. The use as clained in any one of clains 1 to 11
wherei n the conpound of genedd@ forrmula (1) or (I1)

is:

{3-[1-(4-Chl oro-phenyl)-ethyl]-5-fluoro-2-nethyl-indo
-l-yl}-acetic acid {

- Fl uor o- 2-net hyl - 3-[1- (4-trifluoronmethyl - phenyl) et hyl

]#0. nddT'ke usglay chiwed n caindd or cla1m 9 wherein the R® moiety is substituted

E]\g L)fleggxil%lgg §tg¥el‘dlé$ %p?gc\(e(% from a{cl C5 (E;l oyrl 0C12 allg)gllky , C1-Cq
{aﬁk&dweﬁ @4%11£}Jlsu(f6hﬂ%ﬁfi§§iﬁgdyf onyl - phenyl) - et hyl ] - 2- met

ndol -1 - -acetic
[5 FI uor o- 2- rrethyl 3- (I -napht hal en-2-yl -et hyl ) -i ndol -1
etic ac

AL RS A28 boed i oo 19 whesei ek oISty if bstituted with one

- )méeetubstitféids chosen from chloro fluoro, methyl, ethyl, t-butyl,
(5- Fl uor o- 2- met hyl - 3- napht hal en- 2-yl met hyl -i ndol -1 =yl )
-tsiflapiametleyldmethoxy, methanesulfonyl and hydroxy.

[ 5- Fl uor o- 3- ( 8- hydr oxy- qui nol i n- 2-yl net hyl ) - 2- et hyl - i
ndol -1 -yl ]-acetic acid

(. FIt UPIE@uQe(-j e hiythed3m Gy N6ead i dlaidnsyl B@ U yheréifl ahe bodbdund of
-aceti Cc acl

[ Snpral frrgwd @Uon@DAsxy - benzyl ) - 2- met hyl -i ndol -1 -yl ] -ac
Ch-B- B fomo-phonyDretiy 3 fluosp 2gmethylsindol- 1vhigagetie 26l o

e{ﬂ-Eluaﬁd-d medthyll3- BIS(4etlhfluoromethyl—pheny1) ethyl]- 1nd01 1-yl}-acetic acid
§4 Chl or o- benzyl ) - 5-f roeretthI-ln
L @C@(Q—]éutabp]@pnyl) ethyl]- 5 ﬂuoro—2—methy indol-1- yl} acetic acid
ES ggfétﬁ?% r[gg@ gxlle'tlgar%éLﬁfotng})’—bhéxyi)l-éfﬂﬁl?-}zmg’fﬁs'ﬁﬂﬁldof- 199)-adeti¥ acid
ﬁﬂhnm%rﬂathy&ﬁh@l—na@h(lmmrz fl-etbyloed diyi- ylﬂ)amty:l acid ndol -

@L# ’17‘13 el ﬁ%l“(ﬂaﬁqﬁl &)y?r tgilé]?‘lgeﬁg—é/ ﬁacgzuc acid
(&: ﬁh@faﬁmetwylw R Malen2-§ IR P-iddset-YylackidRlial -y ) - a

cetic acid
[ B5-Fluoor (& hydonpghmotis 2 Yloveftiy b2 maaphyl-indotet- piacetimasid

| .yL]-aceti id. . . .
%fxﬁhllaa9Z-I%ﬁ%aﬁ?frﬂlﬂ{s?@llanﬁ*xlsﬁlﬁtwlén?ﬁl#éylﬁmtzcz%%t hyl -i
dB)-Fluodd-3(fe@itdx afdn@lyl) 2-meth 1—1ndol 1- fyl]~acetic acid
- 3- (I -Benzot hi azoI | - et | uor o- 2- et hyl -i nd

of5-Flugrg-2-aecsh yl6- @@azgl-Z -ylm ethyl—mdol l-yl) acetlc a01d ethyl ester

e B B3 L - ol -
(3-Benzothiazol-2-ylmethyl-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
(£)-3-(1-Benzothiazol-2-yl-ethyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
[3-(4,5,7-Trifluoro-benzothiazol-2-ylmethyl)-indol-1-yl]-acetic acid (lidorestat)



(2- Met hyl -3-qui nolin-2-ylnethyl -indol-I-yl)-acetic
aci d

W@ 20084050- 2- et hyl - 3- qui nol i n- 2-yl net hyl - i ndoP€T/6BR)04/@04417
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cetic acid; or the C-C alkyl, aryl, (CH) OC(=0C -C
alkyl (CH) N(R) , CH((CH) OQC-OR ) esters of any
of the above; wherein is 1 or_2; R13 is hydrogen or
nethyl; Rl4 is C -C al kyl. 1334 A conmpound of gener al
formula (1) as defined in claim1 or general formnula
() as defined in claim2 wherein Rl, R2, R3, R4, R5,
%—Wﬂl%@hﬁﬁ)lﬁpbyhﬁetﬁﬁhhdddl yh-acktac mid, R12 is as

TN R R A RN TN T T
@ oy ) IRy S o,

pechzﬁgm@momﬂzgz esters of anysfiths tbovet, edierzie nyI or
phenyl sugstltut ed wth -COOH, when any two of Rl1, R2,

R and R4S&% Zhydrogen, neither of the other two of Ri,

R2, RSRaaqglhgér ?@n&mg j.kyl; when all of Rl, R2, R3
and R4 are drrogen, 'is not 4-chl orophenyl. 14. A

conpouR%f‘laﬁuﬂmahk&U in claim 13, wherein,
i ndependently or in any conbination: Rl is halo or
hydrogen; R2 is halo or hydrogen; R3 is halo or

hysir ogansontEbuhg oh%laﬂbrélrfoﬁﬁgl%q%% deﬁ%e@ﬁgclaﬁn qr@r (gé%@ﬁl formula

i ndependently hydrogen or al

a(Ikyds; defingd Roclain Rydhergge R oR (B CRA, 1&% R/ R and R9 are as defined in

claim 1, R is as defined in claim 2 and R® is a phenyl, naphthalenyl, thiazole,
biphenyl, quinolinyl or quinoxalinyl group, any of which may be substituted with
one or more halo, C;-Cs alkyl, -O(C;-Cg)alkyl, -SOZR11 or -OH groups;
provided that.
R® is not unsubstituted phenyl or phenyl substituted with ~-COOH,;
when any two of R, R% R? and R* are hydrogen, neither of the other two of
R!, R?, R? and R* is C5-Cg alkyl;
when all of R', R?, R? and R* are hydrogen, R® is not 4-chlorophenyl.

14. A compound as claimed in claim 13, wherein, independently or in any
combination:

R! is halo or hydrogen;

R? is halo or hydrogen;

R? is halo or hydrogen;

R* is halo or hydrogen;

R’ and R® are each independently hydrogen or C;-Cy4 alkyl;

R’ is H or C;-Cg alkyl; and

R’ is hydrogen or C;-C4alkyl.

15. A compound as claimed in claim 14 wherein, R', R® and R* are hydrogen,



15. A conpound as clained in claim 14 wherein, Rl, R3
and R are hydrogen, 35 while is halo. 16. A conpound as

w@b@snoeted n cl aim 15 whereinR is fluoro. 17. APCDGBRAM04417
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as clainmed in any one of clains 14 to 16, wherein at

| east one of R5 and R6 is hydrogen. 18. A conpound as
clainmed in any one of clains 13 to 17 wherein R7 is
nmet hyl . 19. A conpound as cl atdred in any one of clains
13 to wherein R8 is phenyl, naphthal enyl, quinolinyl,
qU|noxaI|nyI t hi azol yl blphenyl or benzothlazolyl
awyﬂmR.mhhmﬁlls optlonally substituted by a
substituent as defined in claiml. 20. A conpound as
claimed in claim19 wherein the R8 noiety is phenyl
sybst i [ 2-yl,

qﬂép nol %‘n g&boﬁﬁd g%?%%?%l% C%&IWS%heﬁaaz 0 Fég%}o' or
benzothlazol 2-yl, any of mhlch i's optlonally

stituted with one or. nore of the substituents
dﬁf. ne® GOFROPY <5 Af qlaimeg in gny eﬁi)emamassl"c@ahwaerew # laastpne of

1R5 9kq RE A Mherein the R8 noiety is substituted
w th one cﬂ%%?e substituents selected from hal o,

Cl-4 al kyl, Cl1-C4 hal oal kyl, Cl-C4 al koxy, Cl-C4
yl syl fonyl and .h conpqund,.as cl.ai e
o SR O B2 o SO 25 Sl
one or nore substituents chosen from chl oro, fluoro,
nmet hyl, ethyl, t-butyl, trifluoronethyl, methoxy,
kg hanégxgplnfp@nyqi aan]@lmqptj .or@3f claims 13 to 18 wherein R® is phenyl,

?ap%l'}a eé%/gh qu&no 189@1 }/nog(almyl lhlazolyﬁ f)Jhenyl2 orngén%thmzo?}ﬂ any of
{®hichyoé r&aﬂ?hﬁ'ﬁéhuﬁec{ by 4 éluﬁsﬁtu%hw%rdeﬁﬁém clphenyl ) -eth

yl]-indo }-acetic ac
{3-[1-(4- fer’? Butyl phenyl) et hyl ] -5-fl uoro-2-nethyl -i

[ -1y [ . . . . )
nﬁi‘jd)lzl udr %&Q&ﬁﬁi g rﬁgcrll B TIFEH - phersin )theétlﬁy [JOiS8Y g phenyl
hgdbstlluatbdl at -thid }4 p@si’ﬁ(brfi o2Chdphthalen-2-yl, quinolin-2-yl, quinoxalin-2-yl,

FIuoroZme 3(I-naphthalen2y|-ethy|)-|ndol-l
}":FQ]a%-é/tl OF gl&qogggzol -2-yl, any of which is opfionally substituted with one or

x%] R A EHIRERY ot Psdo'y, 2 V1 et v - T ndol -

aceti c acl
(5- Fl uor o- 2- net hyl - 3- napht hal en- 2-yl net hyl -i ndol -1 -yl)
etic acid
flc X compound as claimed in claim 19 or claim 20 wherein the R® moiety is
substituted with one or more substituents selected from halo, C;-Cy alkyl, Ci-C4

haloalkyl, C;-C4 alkoxy, C;-Cy alkylsulfonyl and hydroxy.

22. A compound as claimed in claim 21, wherein the R® moiety is substituted
with one or more substituents chosen from chloro, fluoro, methyl, ethyl, t-butyl,

trifluoromethyl, methoxy, methanesulfonyl and hydroxy.

23. {3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-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]-5-fluoro-2-methyl-indol-1-yl }-acetic acid
{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- Fl uor o- 3- ( 8- hydr oxy- qui nol i n- 2-yl met hyl ) - 2- net hyl -i
ndol -1-yl]-acetic acid

W@ 2005l0us®- 2- met hyl - 3- qui noxal i n- 2~yl et hyl - i NBCT/6B2004/004417
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-yl)-acetic acid

[ 5- Fl uor o- 3- (4- et hoxy- benzyl ) - 2- met hyl -i ndol - -yl]
-acetic acid (5-Fluoro-2-nethyl-3-m azol -2-yl net hyl
-indol-1-yl)-acetic acid ethy?6 ester

[ 3-(4-Chl oro-benzyl )-5-fluoro-2-nethyl-indol-1-yl]-ace
tic acid

(@memﬁmlalzﬂl%@dmblmiﬁmmne&yf {ndol-0-yD-avetib¥tidi ndol -1 -y

acetic acid
[?55 -Bugen-duoethddpanhthalen-2wimethyrisael hyD-asefe¢id- i ndol -

S BRFE S RO ool et oot Wikt
- écElubm-2:anathyl-3-quinoxalin- 2-ylmethyl—1nd01 1- Kl) -acetic acid

- henyl - 4-yl met hyl - 5-f1 uoro-2-net hyl -indol -1 -yl)-a
(§ ﬁ&lggbﬁ ¥4-met}>1/oxy-benzyl) -2-methyl-indol-1-yl]- acet1c acid y1)-

[ gsﬁuuﬁr 9: I&Tﬁﬁ-ﬁ@m@m%mw HdBEDEY dcedc TRE Ry Lage! -

| - -acetic
[EHZII thom-ﬁer(z@l)fﬂ ﬂmmo -Qurietill-indoR-1y¢] fratdtiy lapid2- met hyl - i n

dg elﬁ% t%%’?igtf gZﬂ";ﬂm 2rpsthyl-mdel rgPrcoticagifly | - i nd
gjlﬁhl}éfd-z-@xfe% Y13- @Cﬂrﬁluorometh)(l—bepzyl) gxqol 1- yl] sicetlc acid

3-qui nolin-2-yl acetic
aEﬁ Eluoro -2-methyl-3-(4- tert-butyl—benzyl)—mdol 1-yl]-acetic acid

L PPV RS Pt ey bl TSy sy B —o & 2 ¢
af Kplluord- Sk }neﬁ(aﬁegulfon%&r@l]l))z 1%@&9&30) 1%}?} fletic Abigany

of the above; wherein'is drogen or

n@rﬁlypro RG-Tugroguitlig- R;yﬂmethyl) zempthabgslsl—ﬂqd] -ddetic acid

PRt b e TR R g R Gy e
C@nMetlﬁ/!l—BQ]lﬁﬁtﬁmhz/9flﬂétﬂy%l|-1§d61f1 2})%&&0&&@ of general

forrrulaé defined 1n clai 13 and wherein R12 is
a¢5k€}h10rC2 m%hjdcﬁmmmldn 3ylwbtiykindol-b-ydRacetinecidf cl ai ns

e’ dhEae RGeS euaith on CopB AP EEEr G D BN R,
NEH(@EBH,DICLHR 9} edidis oY the 86ReOvhedfy A compound

as clained in any one of clains 13 to 23 for use in
the tri@dé Aorea7

RPis hydrogen or methyl;
R is C;-Cy5 alkyl.

24. A process for the preparation of a compound of general formula (I) as defined
in any one of claims 13 to 23, the process comprising the hydrolysis of a compound

of general formula (IT) as defined in claim 13 and wherein R'? is C;-C¢ alkyl.
25. A compound as claimed in any one of claims 13 to 23 for use in medicine,
particularly for use in the treatment or prevention of diseases and conditions

mediated by PGD, at the CRTH2 receptor.

26. A compound as claimed in any one of claims 13 to 23 for use in the treatment
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or prevention of allergic asthma, perennial allergic
rhinitis, seasonal allergic rhinitis, atopic

walerosmi4260 s, contact hypersensitivity (includi POI/GB2004/004417

contact dermatitis), conjunctivitis, especially

allergic conjunctivitis, eosinophilic bronchitis, food

al l ergi es, eosinophilic gastrgenteritis, inflanmtory

bowel disease, ulcerative coldtis and Crohn's disease,

mast ocytosi s and al so ot her PGD2- nedi at ed di seases,

for exanpl e autoi nmune di seases such as hyper |gE

somutevention of aHyrgtoeasttond, peresintl ylldrgivarhistis, pemohasallergic rhinitis,

acne, Itlple sclerosis, allograft rejection,

raéa@Pf [Eq 1iithj Lﬁ%ntac&hrlryﬁﬁréer&bts\tﬂryucilwedlﬁa| nisWiacy  dermatitis),
S [

AR APt SREHET B GRAGE bosnoPh TR | @bhdhics, food
caikepglss tebsinoiolip ghsioegteaitis,onfl amnatag bgbval disehsbnulafmtwe colitis
0 clal to 23 together wth pharmaceut i ca
AR e seatty aoORes And s Stier QoL He mesidisepses, for

AL t r \ n‘ai?&ﬁ
%}%P{?é@%g%m ni g?rcg%agéér% S&B%S hgﬁé"?rgﬂég t1on aéé F ySteém ¢ lupus
[ arythlemamsz I)scmlasa:sl, adame 2 Sndtiplea saicmgxs,o ndogmftnogjection, teperfusion

addi tiopal . .a s usef in the t eat nent of
abishe B0t b HPF oRLTRLE atisersby tpotsiLiio HeveRpiR athrits,
Vﬁ@ﬁﬁﬁ@ﬁﬂhrﬁﬁ-an&o@@ﬁﬁ@lﬁids‘. on as clained in claim?29,
erein the additional active agents are sel ected
from b2 agonists such as sal neterol; corticosteroids
ant.i. hi st am nes suc

| . .
2o Aok ERET FroRE ot Bl SEWpER as ctaimed in any one

el £ Mas@ 23 abkdthdOkitRA bhAad¥edtRar SRigent DY ehrids
omal i zumab; anti-infectives such as fusidic acid

(particularly for the treatment of atopic dermatitis);
el t I%;&?ﬁfgﬁ%lﬁgﬁg ?lsanﬁécf)%nrdlﬁﬁf?}t iﬁ)é—émeﬁ&etd i lof’jlaﬁ,l r}/asglf)gronchial or
top1cal administration.

29. A composition as claimed in claim 27 or claim 28 containing one or more
additional active agents useful in the treatment of diseases and conditions mediated

by PGD; at the CRTH2 receptor.

30. A composition as claimed in claim 29, 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



I mmunosuppr essants such as tacrolinmus and particularly
pi mecrolinmus in the case of 38 inflamatory skin

wale@saseso ot her antagoni sts of PGD 2 acting atPOL/B8r004/004417
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receptors such as DP antagonists; inhibitors of
phoshodi esterase type 4 such as cilonilast; drugs that
nmodul at e cyt oki ne production such as inhibitors of TNF
a converting enzyme (TACE); éﬁugs t hat nodul ate the
activity of Th2 cytokines IL-4 and EL-5 such as

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

REARnthattgPekiaidsseasegh as rosiglitazone; 5-1ipoxygenase
inhibitors such as zileuton. 31. A process for the

pribprantazepistser PSaeting ebethpiaareptappesd asilgh anfagenigsined
e ; : il et
iRt Ot Sl Bele bl Lusfl 1S OBIRL 10 351 o 1

CROpREL Ol ook pbitionistidh & ipRiBIHB ©E TNt diveRing
veterinarily acceptable carrier or vehicle. 32. A

pasime (T ¥ising a conmpound as clained in any one of

BB o Ry E PRGBS Y TOLE0L 1 NS 9EY Sichu?hfiking

n ron t10r

SR GHAE BnihodiS Pad dblRbRIrespE#gNt i al use in the
treatnent. of a disease or condition nediated by the

AR ARy agpnispueh ag 19sigBREPRe;r ecept or. 33. The use as

c%gi ned in a .i?ne of clalinE 1 to 12, wherein the

ay B?Xyﬁg%geé‘ﬂﬁ% 918 S4°h5 ZAIGUOP onal “active agent usef ul
for the treatnment of diseases and conditions nediated

by PGD at the CRTH2 and/or DP receptor. 34. The use as .
c$vlai med! prepesy ir theareparpiéeTeeirn Rhsemagsytieal sampogiten peclaimed in

azgl%trxeio% cfilGs Qfl td Q@c&ggﬂsﬁﬁg !}ﬁt%égga ic@mﬁ&ﬁldrgs?é?aimed in claim 14
or claim 15 in conjunction or association with a pharmaceutically or veterinarily

acceptable carrier or vehicle.

32. A product comprising a compound as claimed in any one of claims 13 to 23
and one or more of the agents listed in claim 30 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.

33.  The use as claimed in any one of claims 1 to 12, 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.

34.  The use as claimed in claim 33, wherein the additional active agent is one of

the agents listed in claim 30.



