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which exhibit exaggerated eosinophilic lung inflammation and Th2 cytokine

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

The first receptor specific for PGD; to be discovered was the DP receptor which is
linked to elevation of the intracellular levels of cAMP. However, PGD; is thought to
mediate much of its proinflammatory activity through interaction with a G protein-
coupled receptor termed CRTH2 (chemoattractant receptor-homologous molecule
expressed on Th2 cells) which is expressed by Th2 lymphocytes, eosinophils and
basophils (Hirai et al., (2001) J. Exp. Med. 193: 255-261, and EP0851030 and EP-A-
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We A-03006@Toteado ey teanmurpodo (Qphichothey 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. These compounds are all indole derivatives

with an acetic acid substituent at the 3-position of the indole ring.

PL 65781 and JP 43-24418 also relate to indole-3 acetic acid derivatives which are

similar in structure to indomethacin and, like indomethacin, are said to have anti-



3 inflammatory and antipyretic activity. Thus,
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agbnistsuor o- 2- net hyl - 3- (pyri di n-3-yl net hyl ) -i ndol -
l-yl)-acetic acid) that falls within the clains of US
4,363,912 to the conpounds of the present invention
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1-yl)-acetic acid) that falls within the claims of US 4,363,912 to the compounds of
. the present invention indicates that it is significantly less active as a CRTH2
antagonist than the compounds of the present invention. In contrast to the
compounds of the present invention (which are all indole-1-acetic acid derivatives)
the preferred compounds within US 4,363,912 are 3-(indol-1-yl)-propionic acid

derivatives.

WO-A-9603376 relates to compounds which are said to be SPLA; inhibitors which



4 are useful in the treatnment of bronchial asthma and

allergic rhinitis. These conpounds all have am de or
whywearidte substituents in place of the car boxRdT/GBawoM00142

derivative of the conpounds @f the present invention.
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US 3,557,142 relates to 3-substituted-1-indole carboxylic acids and esters which are

said to be useful in the treatment of inflammatory conditions.

WO-A-03/097598 relates to compounds which are CRTH2 receptor antagonists.

They do not have an aryl substituent at the indole-3 position.

Cross et al., J. Med. Chem. 29, 342-346 (1986) relates to a process for preparing
indole-1-acetic acid derivatives from the corresponding esters. The compounds to

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

EP-A-0539117 relates to indole-1-acetic acid derivatives which are leukotriene

]



the 2- and 5-positions of the indole systemand are

therefore very different fromthe conpounds of the
w@e®@smemi414 nvent i on. US 2004/ 011648 di scl oses PCT/GB2009/000142

i ndol e-1-acetic acid derivaticves which are inhibitors

of PAI-1. There is no suggeStion that the conpounds

m ght have CRTH2 antagonist activity. WO 2004/ 058164

relates to conpounds which are said to be asthna and

MpgASte i nfl ammation nodul ators. The only conpounds

for which activity is denonstrated are entirely

different in structure fromthe indole-Il-acetic acid
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campinemndsiof thepiesentahventionng. | n WO A- 03/ 097598 there is

a pyrrolidine group at the indole 3- position.
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At"8¢ned to the indole 3-position in place of the CH2

group of the conpounds of the present invention as

descri bed bel ow. WO A-2005/019171 al so_  descri ?\S{Q’ .
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the 1indole-3 position by an oxygen spacer. WO

PIGEASE HYSRUN- PCT/ GB2009/ 000142 6 WD A- 2005/ 094816

agai n describes indol e-1-acetic acid conpounds, this

time wwth an aliphatic substituent at the 3-position

Gompouends nvefite bindnlg. thT IGR EldApengntds aze diselased int Wé-03/097042
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G3/09RI42r Bl Mbols Ustent W Thsedi el 3-3 podigchst @ tah®-7 membered
3-position of the indole ring system_ . .
carbocyclic ring. In WO-A-03/097598 there is a pyrrolidine group at the indole 3-

position.

WO-A-03/101981, WO-A-03/101961 and WO-A-2004/007451 all relate to indole-1-
acetic acid derivatives which are said to be CRTH2 antagonists but which differ in
structure from the compounds of general formula (I) because there is no spacer or an
—S- or —SO,- group attached to the indole 3-position in place of the CH; group of the

compounds of the present invention as described below.

WO-A-2005/019171 also describes indole-1-acetic acid derivatives which are said to
be CRTH2 antagonists and which are said to be useful for the treatment of various
respiratory diseases. These compounds all have a substituent which is linked to the

indole-3 position by an oxygen spacer.



In our earlier application, W A-2005/044260, we
descri be conpounds which are antagonists of PGD2 at
W b@ QWi receptor. These compounds are PCT/GB2009/000142
i ndol e-1-acetic acid derivagives substituted at the
3-position with a group CR8BRI9, wherein RO is hydrogen
or alkyl and R8 is an aryl group which may be :
substituted with one or nore substituents. The
conpounds described in this docunent are potent
WO-AJ2005709%4 8118 aglintdeScribes Ridote- RlacdthCacdideSipoiRias R time with
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f ef f
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present invention relate to pyridyl anal ogues of the
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b ol AP oo Rl ¥ ondh SoRLORKRESSY B migh
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substitution thereof gives rise to an optinal bal ance

of potency and pharmacoki netic properti es.
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of a phenyl sul fonyl substituent onto the 2-position
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wBshtureat | TRese compounds are extremely active CRTH2 antagonists but are

rapidly metabolised as determined by incubation with human microsome

preparations.

Our application WO2008/012511 also relates to CRTH2 antagonist compounds, this
time to indole-1-acetic acid derivatives substituted at the 3-position with a 2-
phenylsulfonylbenzyl group. It was found that the position of the phenylsulfonyl

substituent had a significant effect on both the activity of the compounds and their

pharmacokinetic profile.



should result in a highly beneficial conbination of
properties is not obvious and is not taught by the

wo pdognat4ur e and patent applications rel ating tecZ8BRDI/000142
antagonists. It is particularly surprising that the
2- benzenesul fonyl - pyri di n-3-yl conmpounds are potent
and specific antagonists of the CRTH2 receptor both in
a receptor binding assay and in a functional in vitro
assay as we have found that the 3-benzenesul fonyl -
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significant in"the conpounds of the invention.
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V\ﬁul\éllj\lsulevnq_lh%%y PEhetld l%glhjaﬂ&li g@%@&ﬁ%/ i9 qgtlégwo@s and is
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SEEESLR, g 55 e oS o A g
W'and ific IRtegoniKsCH2thE ERTHA Receptdr Bt RaGlade Oéﬂg%ﬁ-’xdmg
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| Ridh ng ng? g)glgcl‘agil |51gn]flcantly l@él poten(ggang;th%y ﬁleoglbl&ﬁenesulfonyl-
pyr1d1n-4 yl analogue exhibits lower activity in the functional in vitro assay than
might be expected from its receptor binding activity. It therefore appears that the
position of the pyridyl nitrogen is particularly significant in the compounds of the

invention.
The present invention therefore relates to novel compounds which bind to the
CRTH2 receptor and which are therefore useful in the treatment of diseases and

conditions mediated by the activity of PGD, at the CRTH2 receptor.

In the present invention there is provided a compound of general formula (I)

@



p and q are each independently an integer from1l to 3;
or a pharmaceutically acceptable salt, hydrate,
wa00armE14 conpl ex or prodrug thereof. The conpoUGH2000/000142
general formula (1) are antagonists at the CRTH2
receptor and are useful in the treatnent of
condi tions which are nedi ated by PG)2 or other
agoni sts binding to CRTH2. These include allergic
vdiessdases, asthmatic conditions and inflanmatory
.S S | es of which are asthma, including
vgll“f ghﬁéll%cdrzgg{& ma, Dbronchial asthma, exacerbations of
RS phenyhopticralltsabbtiakied mgihcondi s encre substinsmts dejectedi frah halo,
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secretory conditions of the airways and iatrogenic
coug eteEafYle and chroni c rhinitis, including rhinitis
el GATPR! A3AdepUARATDL AT, CHARYE LO:-CPEJAGINA argl itictirbaryl;
rhinitis, seasOnal allergic rhinitis, nasal polyposis,
acut ¢ anidrgadre eavhdodépendéntkyl anditeger feemrida 3¢ol d,
infection due to respiratory syncytial virus,
i nfluenza, coronavirus and adenovirus, atopic
of ﬁ'i)ﬁ'ﬁﬁﬁdcb&icaﬂ? At@plabltyRR] BRitate! é01vdty; compldxustippgirug thereof.
contact dermatitis), eczematous dermatitis, phyto
dermatitis, photo dermatitis, sebhorroeic dermatitis,
ermatifi r i ' i ghe d
BioaP ol ot e ofthdia T st AR E Rt e CHORTERcgpior and are
uSEFUC [l e tebaGRaI Of bomlitomr whibked nedimteddgnPGDg os other agonists
penphi goi d epidernpl ysis bul]osa urticaria, -
bandipmdelhR T Hias diFse mi%d,e it dpenenidimatic sAegiigns and
i@?ﬁh&?ﬁpﬂl g %es,aéﬁ@@gésaola%?Jhaare”?sltfﬁmggh&l%ﬂﬁgbzﬁl £8thma,

weet s syndrone, er- Christian syndrone, erythema

beatichial asthena, exddertativns of psthmiacanidi telated allargicedisgases caused by

Ly omas, non-nel anonma ski,n.cancer d .ot her .
L HeEen o1 B OBY BFRAE GEP2oDb/ 00014 and respiratory
sgﬁé%i%?ﬁ%@@{n%%&%xtrﬁls@ Bkatbiablinvduck®, dregprRicéd hid dust-induced

| I"ergic conjunctivitis, anterior and posterior
astheia; treatmephof odught insluding ehierisneousheageaciated Wit ipflammatory

i nf | anpat ory ,.di sor S f ' etinag, ;
RS o GRERETG ABhhFELRS LA, s apd choni
BRRisNARAluling iMHE hhédicamenessah ywasomotobrbinitls, geramia, allergic
farmer's | unq hyper sensitivity pneunonit.i Sl ion includi
rhigitis seasopal gllergiF srmrvqlscnnaéﬂemsa&,acet&wm ciafectipg iggluding
| { 1 . ’ [ . 1 { { i 1
B EPET AR ASER) S PRERA ronavirs an
adynei fueatopin defnomitis addneacy hgpersengitivitly incluslingytameast dernatitis),

eg%{%g&h#&@%ﬁs,ogﬁﬁg hdaegrlngtliés, Ipli]l%ltou laglgatirti%,f lself)ﬁ’orroeic dermatitis,

dermatitis herpetiformis, lichen planus, lichen sclerosis et atrophica, pyoderma
gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus, pemphigoid,
epidermolysis bullosa urticaria, angioedema, vasculitides, toxic erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-
Christian syndrome, erythema multiforme, cellulitis, panniculitis, cutaneous

lymphomas, non-melanoma skin cancer and other dysplastic lesions; blepharitis



gastroenteritis, proctitis, pruris ani, celiac
di sease, food-related allergies, inflammatory bowel
Wale®eass 14 u! cerative colitis and Crohn's di seaB€&l/GB2009/000142

mast ocytosis and al so ot her CRTH2- nedi at ed di seases,

for exanpl e autoi mune di seaSes such as hyper IgE

syndrone, Hashinmoto's thyroiditis, Gaves' disease,

Addi son' s di sease, _diabetes nellitus, idiopathic

qmrmmlw speasially gliengir &OnJ@egti‘ﬂBi)h?mPEmpégléh ppgteior uveitis,
N o

2}0}4 zﬁjgsluh{srﬂﬁr%r @%ﬂ%@g‘f‘% é‘l;]l(i{ﬂ (ﬂ? syn §affectmg the retina,

cﬁﬂhtlﬁmﬁm@t adrorehiignd imsdwdingn mfdctmusi uamli fécmum]ﬂulmt eblronchitis,

connective tissue dlseases i.nfl ammat or 0

qRhysemmgPraashieniany damers | uhg h@&{ﬁ%%‘é‘ﬁ% ng“‘&mm* ‘diopathic

ﬁ&kéﬁ'ﬂﬁi 8% ﬁfﬁgmdoﬁﬂzhch Niy kelu"ﬂgt "t‘[rah@lﬁltaﬁd?leu%khl‘?tw and
ever sculitrdes ‘inc ing giant cell arteritis,

tlliﬁkﬂ)cmmdl&rmrk of t}hllsng @tscnllgtuﬁt, pahs@lasyhmm$lon food allergies,
olyarterltls nodo .m croscop terlt

&@%’é’r"al glgssitds | PF%O L&t r?gﬁqu‘ 51?1 V|"§ 3’% uf% ughdeosmop hilic

%@ﬁ@éﬂt&itﬁa' Brodhifiy! Oﬁ%hbl GnRai alisY NeiseARS , feiicladd anltbrgies,
eri pheral nervous " system conplications of malignant

1;1ﬂamlmatc?wowrcl disease, mim@tlwr@bésg@ckcmw disedse, 1Has astegytosts and
am |l a t
s PR T E PO Ao fer UG atiOninuh SEE: such os

RpRe IgEndyhdrbhe, BREIER%’S thyabidl @rhvesejdisehsepMddison’s disease,
reperfusion :/\Agi ury, chronic obstructive pul nona ly

cualxé@s mellags ippathic r tHEAMRACHIORACTHG tINPYIR coxpephilig paschiitis,
di s [ hr

RSP UAN KBRS ARETHEAS Syl SERABARAT A ey
SuzhRf $}fnld80m§, qRirireoplastitr §ynidsonae) dnixkthend undifferentiated connectlve

infectjon-related arthopathies and bone djsorders
ti558@ o SHSCATESt @ﬂ%§tgwan@yen@t 5c 189198151&' ) gy 0sl 1s and

%{M%ﬂ\éb&txﬁss rﬁ)log&ll %’a '}Qelﬂﬁzﬁ‘fcﬁ H0&ite Lkt WReBnhePhaeRhalcalitides
iti g cal cium paptlterelatedtendon
my]mdmgrrgmmd celf nexéritis, i ﬂ‘ﬁkayﬁmm ericritBe h €burgsSauss g pndrome,

da d
Byt S0dnte Frmroriolic hAFiTERE, Ribord MheftPufAsthenia gravis
zﬁ:'ufer Mélﬁoﬂﬁ [;ahle n'ehl‘()gﬁthlcclhﬁ)lh @ﬁﬁ@ﬂn&é Szcn@ﬂrbﬁlﬂq&hlphd:ﬁl nervous

nephritis, nephritic syndrone, cystitis and Hunner's
smstcm complitasionn of Erlignars. IRfRatinks OF QUICITHFWAE Proqesses, low back

i
S HATH W e, LSO S e
feedy, AR Qﬂ&lﬂ psbidiasis e atid, emajtiflel neldrosis, allograft rejection,

Al zhei nmer's di sease and oth d

foeenfesionlintiney, chgfuc @ngr'%qgge %@PS%%% dleﬁ%g‘r”g‘? as’theumatoid
AHtfs! ?ﬁ'ﬁ Es@ﬁs@' QY ﬁ@ﬁﬁ#‘ E ﬁL U@a@@vﬂﬁﬁﬁﬁ@' Wdifferentiated
sar cof i'schaeni ¢ reper injuries, endocarditis,
spoindarktirbpathy,apsdridtics arthuftise kneptls arthritiso pxb sother infection-related
t t

gh&a?ag‘g;ltqgggwgg ﬁilnsgpde%saanndE (I)‘S%CO%HEI’IIIS barcgttela%dcc?lpo%é E:r%fstsél induced

synovitis including urate gout, calcium pyrophosphate deposition disease, calcium

paptite related tendon syndrome and synovial inflammation, Behcet’s disease,
primary and secondary Sjogren’s syndrome systemic sclerosis and limited
scleroderma; hepatitis, cirrhosis of the liver, cholecystitis, pancreatitis, nephritis,
nephritic syndrome, cystitis and Hunner’s ulcer, acute and chronic urethritis,

prostatitis, epididymitis, oophoritis, salpingitis, vulvo-vaginitis, Peyronie’s disease,



pul monary fibrosis including cryptogenic fibrosing
alveolitis, keloids, excessive fibrotic

W@ eapndgs adhesi ons post surgery, liver fibrosPGI/GB2009/000142
including that associated wijigh hepatitis B and C
uterine fibroids, sarcoidosis, including
neur osar coi dosi s, scleroderma, kidney fibrosis
resuyl ti fro [abetes, fibrosis assocjated wth RA ...
St Giseihstiog; AlhPREK 5 hseas ot e e e nG Gepidpiss pecardits
| { liRflarhAOR MdPhutbiiRnRnk SardiGiAydpattish ih€lRBing myocardial

ocafglal Infarction, cystic fibrosis, restenosis, ]
saxcoid; nibchasmice repeifasion Dojuigsr endosanditise avabvulifis,baqtitis, phlebitis,
omplicating antj-neoplastic th and,.chr oni . )
throrihosteo oAt IR, o SRTPOR SRrssr ek hitiote Gondifions Uk ag idigppthic
prif8harh Ueasis | iﬂf:l%ﬁiﬂg?@@pt(fféélﬁc fiblok@g AvésttisOWeldids, excessive

stroke  or the pronotion o ealing without fibrotic i
fihwatic boagringfadhesiops posdupgsrs divpr fibrasisanglgding thatgsspciated with
eosi.nophi | pe_chan t . ar. inet .
l}?%‘ftﬁ o?m{s @ cuéﬁ%%un srBlo ’ g%ﬂ%%da llgf (}B@rr@?}ég(l bl?’garcmdos’s’
sBRrddetih akildiey SibFdRis Fosiigingifier disbeeespfibidsls awogiateddsith RA,
of WO- A- 2005/ 044260, which are clogsest in  structure )
athereseicrespiahdingorerghrak raterossiaiotia. yassulifls. TeYosREd fibrosis
a . r FiHR ar .
S0, AV BB 805 B PRI b, o
Depuylren’sodigeasad fibodsi¢ fonpliesttng antivrenpliasgtic dmgtapy gind chronic
have been expected to have similar properties. .
infsaRoR inclycing bgraplpsis put panerm losismd athep fhneah infrions. CNS

. . . . . b g h )
0 MRS e R of B A ok

2- (benzenesul fonyl ) pyridi ne-3-yl nethyl group in the

ds of f I I i gni fi f
RS R ST b B b B (R o
prafReioRthetid pRbiMQAtR0BEM PG e Cof %en%ﬁm foitlar @ is particularly
orally, its pharrracoklnetlcprofl e invivo is |ess ,
sugrisingaines somerefithexgorpounda of Wiphdo2PRM04526Q chich are closest in

formul 1) . It

ST oo RyPE BBl MR g Wi R R ascons
pibpdreed| oo gartiosliariohbicompoand of Exameleat? of WH-A2005/0044260 is
| ess than m ght _have been expected framtheir

SIHALoABE ComPgURs Olethe BFESERt)Venah Gnf JRIBH BAVReRy expected to
}%é?'? @%8’3‘7"0‘%‘8‘3& rﬁowzi“riﬁ%&Jpeﬁmgltggggfcgwmme_ dog, the

142 11 Furthernore, the inprovenent in
replacamény of therdrnegedidlionylbenzyiegipupuin dixaoppolined WO-A-

of _ge | formula . Conpounds whi ch are eve re

oSBT AL T 2o bR AR PR BB e
WnSuREEBf Fetmif £r) RS SgAi2Rantderfed0lon By Phamiidtokinetics of the
compounds because when Compound 17 of WO-A-2005/044260 is administered

orally, its pharmacokinetic profile in vivo is less favourable than that of the

compounds of general formula (I).

In addition for many of the compounds of WO-A-2005/044260, we have found that
their in vitro whole blood eosinophil shape change activity is often less than might
have been expected from their in vitro activity as measured by radioligand binding

experiments to the CRTH2 receptor.



favourabl e properties. For exanple, the anal ogues of
general formula (1) in which the SO2R group is not at
wW@2@osdi4ion on the pyridine ring adjacent the PCTkBR@9I/000142
nmet hyl ene noiety which is jgined to the 3-position of
the indolyl scaffold are less active inin vitro
whol e bl ood eosi nophil shape change tests. In the
Fg;&sent specification "Cl-C6 alkyl" refers to a
BITRHE, e ITHPEOYEmERt 1§@puw§x BorerhsREcEIcP b B1OHR Oh compounds
\/ [ t a
B o) e, br, CERpRGasLATR, B2 e R ORIy relatgd to the

cohipbumdie specifivdlly @scldedy il OWIOA-2GN5(044260 &xanqgl dave such
i nclude nmethyl, ethyl, n- ?ropyl i SO

|, t-butyl,
favavealje propertiss| R samplp theranalfgyes e ﬂﬁ‘%ﬁl’ formula () in which

ESOURCIRRICI ORORY b pdlRdhY bEBE S g scicet e ang

méfAylEiS mpidty whittas mireidntolthe 3mmmong)fttbe tlmpl)dbi@aﬂfold are less
except, t hat ers to strajght or branched
%%Y%&df’é’ff”h&?’b?lﬁé’i‘? SERR AS'rﬁRG. %‘%ﬁ% %o ei ght een

carbon atoms. In the present specification "C3-C8
cycloal kyl" refers to a saturated carbocyclic group
Thake pgps¢ﬂ1r89301ﬁoatmrlg HE1-Cs alryRttefess &na S&Iptg{b agprapched saturated

b h | o
regibnn hain e oRs B8 Spootatsams S Ao hEl Sustituied with

B brémofe HAlb AuB&taERK ¥hd/of WithhenPoesritt CPES Icfrctloza‘:lkylogtpups
"hal 0" refers to fluoro, chloro, bronp or iodo.

The

Examplesar ifictuden trﬁﬁ%on@tbxlt ot-Prapyl. priseRrppyl,  t-butyl, ~ n-hexyl,
io a h

tgﬁg%éﬂeﬁﬁﬁ’h a\r/‘bT %}9{, 5 trgétggleﬁg%ﬁw E)n z;?ébt aér? gCIObutyl’

dihy1ahetlycigbuny1 tm:d mbmgknecrycltgmnty‘i/.\her e an aryl group
contains nore than one ring, not all rings nust be
fully aromatic in character. Exanples of aronmatic

TR S oC5Sia R BsyRaRMEMAIG the BV BIhANERAGS to 2

straighe oo amyiched satunaed diytimcarboh dhain bpdng faneaoi gehteert earbon
to a ring systemwith aromatic character having from
A0} 14 ring atoms, at | east one of which is a

het er oat om sel ect ed fromN, O and S, and containing up

to three rings. Were a heteroa%ty group contajns
Intheepresenh smqgﬁorapg@ CnEs cyglpalkyln gefers f@ sp rated q:a}ybocychc group

ro h
RS o igffr NS Sl arl TGy LRI IHY ndorOHRFe halo
Sbsﬁﬁhéﬂtﬁaz @xﬁm@[w inttialee Bgclopropyl, cyclopentyl, cyclohexyl and 4-

fluorocyclohexyl.
In the present specification, “halo” refers to fluoro, chloro, bromo or iodo.

The term “aryl” in the context of the present specification refer to a ring system with
aromatic character having from 5 to 14 ring carbon atoms and containing up to three
rings. Where an aryl group contains more than one ring, not all rings must be fully
aromatic in character. Examples of aromatic moieties are benzene, naphthalene,

indane and indene.



Appropriate pharmaceutically and veterinarily
acceptabl e salts of the conpounds of general fornulae
w@ 2govjovmai4ide basic addition salts such as sodi Be/GB2009/000142
pot assium cal cium al um ni zi nc, magnesi um and
other netal salts as well as choline, diethanolam ne,
et hanol am ne, ethyl diam ne, negul m ne and ot her well

known “ba3| C agdl tion salts as summrl se%rl n Paul ekuhn
Ehe tgrm “heteraryl” in thaseenteess ehihespecifigain. 16Ee7 30 Arfifgopystem with

zh‘ﬁx%%c cﬁa:%igtgis %ﬁﬂ?llﬁgl #&4 5rlotf1f3n?g atorn@l &S e‘ﬁ'gt' 5ik Bf Gy }Pfﬁ is a
ar naceut | cal roveterinarl accept a I e may st
ttwermbmaiell@tedaﬁromnNemmﬁ 8f esd cémtaidinggsp & threyings. Where a

covalently bonded conpounds which r Iease t
! e cones o gt o Erfes Bupate Ry gati i

JrAPRE €S ERAmPIE Yt §u@| lﬁéiud@sﬁﬁ{cﬁne Oﬁyﬁrﬁ‘lﬁme indole,
Aerp

conpounds of genera , for ‘exanple t
lmt@ﬁumnobe@ﬂnﬂiazd)lefaudmdohene(l I) below. In parti cuI arly
sui t abl e conpounds of general forrmula (1), Wis a
fluoro substituent and the phenyl group Rl is

N%H?ﬁﬁté E)H&%iacel'itldaﬁy SHAVetehinhSN abbdflalle SAIRObEthB &bpounds of

usual fluoro or "chloro, which is
graeet ﬁdrtrgalm(l)t inelude pem ad@homﬁaltswech m@qlwmgmmﬁmm calcium,

Part i cul arI t

i, (g, RSN R Dty oy af oSSR e A | bine
diethandlaifine; 2thaRbIAMind) d&hylldl‘ﬁhﬁneaQﬁéglﬂrmrﬁcmﬁﬂ other well known
[ 5- Fl uor o- 3- (12-[(4-fluorobenzene)sul fo ify E’%
Basicradditjan) saits rastsupmanssd in Paylekubit gt gl @g’P e Che. 50:

L (T

} et hyl ) - 5-fl uoro- 2- et hyl i ndol - | - yI] acetic acid; or

: hﬁlm%wze?t@éy m%ﬁn%arg accepta% Xlay still be valuable
%;§&§%¥a X COR6)2 ester thereof; mis 1 or 2; nis

I's OR5 or N(RS)2, R5 is hydrogen or methyl;

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.

In particularly suitable compounds of general formula (I), W is a fluoro substituent
and the phenyl group R! is unsubstituted or is substituted with a single halo
substituent, usually fluoro or chloro, which is generally at the 4-position of the

phenyl group R

Particularly active compounds of the present invention are:

(3-{ [2-(Benzenesulfonyl)pyridin-S-yl]methyl }-5-fluoro-2-methylindol-1-yl)-acetic
acid;

[5-Fluoro-3-({2-[(4-fluorobenzene)sulfonyl]pyridin-3-yl }methyl)-2-methylindol-1-

yl}-acetic acid;



R6 is CI-C18 alkyl. In a further aspect of the present
invention, there is provided a conpound of general
wo abE1{11): O- ~O R-iS N WN OR || wher ePCT/GB210¢/000142

Rl are as defined for gener I3 formula (1); and R4 is
Cl1-C6 al kyl, C1-C6 al kyl subStituted wth aryl, aryl,

(CH2) nOC( =0 C1- C6al kyl, ((CH2) mD) nCH2CH2X,

CH2) nN\N(R5) 2 or CH( (CH2) n)(.C=0) R6) 2; is1aqr 2. .n
(b RI-Chictbeareseil iRyl i S Ay Sy broress Tgydol-1-
)}%E ‘ite%cg&f C1S al kyl; or a pharmaceutically acceptable

Shft , hyélr’ate, sol vate, conplex or prodrug thereof.

dﬁortgeu rﬂjsc(pg alyghe ][aayl, f @Hﬂh@cgim)(;laeﬁlk)*hv el(CHpOROHKI X,
used as .prodr or., .C unds neral fornula
(W)ml\még or @@éﬁﬁe@ﬁg=§ ST Yr mul a (11) acts

as axﬂrié’fibi"ﬁ;' it is later transfornmed to the drug by

the action of an esterase in the WD 2009/ 090414
PCT/ GBRA648/ 000142 14 blood or in a tissue of the

atiept. a of particularly suitable R4

\a,heln I‘Feoggﬂf)n‘@lggﬁﬁof |g[;;)ene:ralu for?/rul gl ?II;E i's gggngs

a pragridg alra)gwslemm hyl, ethyl, propyl, phenyl, -

Q( CH2) O(E,:HZ 20R5, -Q(CH2)20(CH2) 20( CH2) 20R5,

- O CHR)isCheHRpkMR52, - O CH2) 20( CH2) 20( CH2) 2NR52,
-CH20C(=0) t Bu, - CH2CH2N(Me) 2, - CH2CH2NHZ or .
TagdyBheT IPa A CRoRrS eherpondiirad pReded g Ross of genera
efmb@iamyl @ (11) wherein R4 is Cl-C6

O\\ .0

1§87
R— N

N/

k(o
oR*
II

wherein W and R! are as defined for general formula (I); and
R* is C;-Cs alkyl, C,-Cg alkyl substituted with aryl, aryl, (CHy)OC(=0)C;-Cealkyl,
(CH2)mO0):CH.CHX, (CH2)mN(R®); or CH((CH2)mO(C=O)R")z;

mislor2;

nis 1-4;

X is OR’ or NR')s;

R’ is hydrogen or methyl;

R® is C;-Cy3 alkyl;

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

Compounds of general formula (I) are novel and may be used as prodrugs for
compounds of general formula (I). 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



al kyl or benzyl may be used in a process for the
preparation of a conpound of general formula (1), the
WEe@eeys1£onpri sing reacting the conpound of QgRCIEGRR009/000142
formula (I1) with a base suc][ as sodi um hydr oxi de or
[ithium hydroxide. The reaction may take place in an
aqueous sol vent or an organic solvent or a m xture. of
the two. A typical solvent used for the reaction is a
biped of ia agissecefrthe patiet.ur an and wat er. Conpounds of
general formula (11) may be prepared from conpounds of

general formula (I111): WOR4 I11 wherein Wis as

Eehpledof parganatypbuifablenR! groltpd whe tHeédcanspoand b fgbmeal formula
eneral formula (I11); by reaction with ain al de ydei1 of

@Bnensaws%r #8| @ ( Prpdrugo pachde [ methyl, o ethyly/) pigpyl.” phenyl, -

B o RO ORI IR, & ACHAICIBRAR"S, -

@mNIg)ﬁ?X%DzO(@Hz)zNRSP r-€kle®€e=®ﬁBu110mm§¢M}(~jdeﬂ {GHAORNS, or
T in no 0 ani c vent and at
hﬂ@gg@%@%ﬁ?ﬁ%‘fﬂ? 1n ﬁ(ﬂngig éFFp‘f‘séis %gefgbolvgc’ typically

OC. The intermediate product is then reduced, for
exanple with a trialkylsilane such as triethylsilane.

IRraddebnrte shdionset dscprpdmgarcamiponnds ofcformpular (@l vdrereie ReritnC1-Co
f | 111 Kk t th killed.i
400 Begenb iy e ysRO B 8 g Tt rpRAtade, of A%oblpgquad of

SakdaY abint@la all), L ihe ProP@Si édmiptisg Reafing the compound of general
al pha- bronoacet ate derivative or related alkylati g(% -
-e €

fagawla. (IB- with » bastosechday sedinmy bydraxide rasalithiym Aygrox

Qr .may_be [ t S .
s R EREE G Ry R B B R s RO B migpre of
the EROPAUHPicaDiolgemaised fdrahédaati¢nvis: a Mixture of tetrahydrofuran and

water.

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

formula (III):
W
T
: N
\\(0
OR*
I

wherein W is as defined in general formula (I) and R* is as defined in general

formula (II); by reaction with an aldehyde of general formula (IV):

av)



N X (V) wherein X is a |eaving group such as hal o,

especially fluoro or chloro; wth a conpound of
w@emened414 ormula (VI): R -S2Na (VI) wherei n RIT/G8208/000142

defined for general fornula ). The reaction may be

carried out in a polar organlc sol vent such as DMSO at

el evat ed tmmmaUMe tymc&lyreﬂuxtemmrMure

for a prol onged riod, for ex 48 to 120 hour.s
dis agde égeqeéglrﬁgpgule@gp éﬁ'@ reqﬁtﬁondp%y be carried out in
r
G B RS CRUROINY 5 2 B0RE S Bl
ramaoeﬁmmm fE@BRCRO00 12 10°(5 typicgdnd’@l Tbe nnteamediate

g et e Gamelect BriRdsTer sy CrRY s

therefore useful in a nethod for the treatnent of
di seases and conditions nedi ated by PGD2 or other

Ergmﬁumssfoathet prepar@ﬂm—nf caoppinds of ghreralsforuladdibhateinggyn to
GO, Phb i o' 20l EbCo0F BlBbER or PRSI Rpaor

®Rfivhtile atNthe pokidioRSRART awf alpiebiomoabétaen deﬂi\lamwe be related
provi ded a conpound of general fornula

zﬂbylatmeagent alg-indlolelprivatvascare yeadydy awegabienort TRaY be prepared
treat 2§ prevention of diseases and conditions

ate '% G2 or other CRTH recept or agoni sts.
FurthernDre there is also provided t he use of a

conmpound of general formula (
(raprings pbaensral darmaa AV )repy tfhﬁr gﬁ)
‘gﬁ#ﬁéﬁfﬁﬁauﬁf Jseases and conditions nedi ated by
receptor “agoni sts, particularly PGD2. As
menti oned above, such di seases d conditions include
all ergi c diseases, asthmatic cgnditions and
i nfl ammat ory di seases, of which are asthma,
including allergic asth nchi al ast hma,
intrinsic, extrinsic, ex [ ngﬂdUCEd dr ug-i nduced
and dust-i nduced ast hma, at t of cough, including
chroni c cough associ ated mk f i nfl ammat ory and
secretory conditions of the*alrways and iatrogenic
wiitgh, X Rcilesviag grouprsach &5 lalo, Rspdctally fuwlrol di etdorohi ni ti s
nmedi canent osa, vasonotor _rhinitis, perennial allergic
WﬁhﬁF?¥@°m§E§§§H tormglagVd): rh|n|t|s nasal pol yposis,
acute

reaftlon of a compound

R!-SO,Na (VD

wherein R! is as defined for general formula ().

The reaction may be carried out in a polar organic solvent such as DMSO at elevated
temperature, typically reflux temperature for a prolonged period, for example 48 to

120 hours.
Compounds of general formula (V) and (VI) are commercially available.

Compounds of general formula (I) are CRTH2 receptor antagonists and compounds



viral infection including common cold, infection due
to respiratory syncytial virus, influenza,

W@ 000090414 us and adenovirus, atopic dermatiti srcvemtmmom
hypersensitivity (|nclud|ng jgontact dermatitis),
eczematous dermatitis, phyto dermatitis, photo
dernatitis sebhorroeic dermatitis, dernatitis

rpetif chen pl anus, li chen cl er osi
R 40 m@e dabrd < RIRATUSo Sofm “OMPPAndSa OF e logmpla .
§uncﬁ rdftsgléﬁéﬁf R)?Hﬁlaer(f')rﬁ?lla' (@Y 2re @1@1@?&’6%&1‘3! in a method for the

epi ernDIy s bullosa urticaria, angioedenms,
treasimenti ofi disegses anid ccoadifions mtxhateditban%Ds or other agonists at the

GBI EcEp e i, Moty atain iy SEHRE 51 P ARGy 865k of such
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cut aneous | ynphonas, non-nel anoma skin cancer and
ot her dysplastic |esions; blepharitis conjunctivitis,
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diprasercand; qongmom Bsditadiby P(ﬁlﬁcPfLMh‘ﬁgCRTH? ERACPIN FEQAHS-
eosi nophilic bronchitis, enphysema, bronchiectasis,
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Féthepadie] theraisedlst prioivﬂied pirecusennfi sacompmng lof @gatérainformiila (I) or
Iung transplantation culitic and thronbotic
@D 48 rthe PEen3Fation of] %@g% uthg ttfatment f RrgYeRtion of diseases and
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eosi nophi lic gastroenteritis, proctitis, pruris ani
di,s d-..rel at ed aII
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di seases, for exanple autoi nmune di seases such as
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fBecddted With, inflahinaheg iéh@ kd:cmttdr)&}dmdftm ofittit siyedysrand iatrogenic
| upus erythematosus, AIDS, |eprosy, . Sezary syndrone,
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%%:fﬁr%sghle%ﬁgatrgs \éguspy%ggrtmeam gca(r)l enosu%liI arc%%,' %%%Qld’ lupus

erythematosus, pemphigus, pemphigoid, epidermolysis bullosa urticana,

angioedema, vasculitides, toxic erythemas, cutaneous eosinophilias, alopecia areata,
male-pattern baldness, Sweet’s syndrome, Weber-Christian syndrome, erythema
multiforme, cellulitis, panniculitis, cutaneous lymphomas, non-melanoma skin
cancer and other dysplastic lesions; blepharitis conjunctivitis, especially allergic

conjunctivitis, anterior and posterior uveitis, choroiditis, autoimmune, degenerative



aut oi mune processes, |ow back pain, famlia

Medi t erranean Fever, Muickle-Wells syndrone, Famli al
wohdenmisan fever, Kikuchi di sease, psoriasis, BCNEB2009/000142

multiple sclerosis, allogr ﬁ; rejection, reperfusion

injury, chronic obstructive puInDnary di sease, as

mell as rheumatoid arthritis, Still's disease,

kyl osi ng ondylitis, reactive arthritis,
w%lﬂm ﬁf@éerg bieating 1theo Fratindy ophtbalmitis;i bronchitis, including
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SRR s ST St A R L RS
;ﬁﬂlﬂgﬁﬁ?e lﬁﬁgrtéﬁéﬂﬁv' %bod | ﬁfl«lzlg{gat gﬂn BivitReNGdssRisdi pE&dcdontitis,
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ommbn cancers rotic con

definagoaiyositis puﬁdmptﬂymyﬁslbs ogiotymaigiau dhevgnaticy,ptjogsilec arthritis,
fibrosing alveolhtls I0|ds exc?53|ve fihrotic

T§E‘§P?tfcng§?‘§&hé§§°8 Hdgsole %fl%e%l@f* g5l @pteritis, ?Jgalygsu s arteritis,
o e% l‘ﬁi‘a[]%l %}E?%!Poxﬁé SRy AHeetis Vhdddsd) ellﬁﬁ;rd)&bﬁlc BrApteqtis, temporal

ine sar00|d03|s i ncl udi ng
antexitio,sBuyeshehis igea vis cicateotut Aleronici gmymmrmaﬁyp gpain syndromes,

res I ti f.r.omdi abetes, fibrosis.asso A
6@%8?815@ neTNays, §YsHyn ccé)fxg)ilrcg FOMS Re Mt osgﬁ%n\r@doé#g s or

z%ﬁ@(ﬁﬁﬁ'llldnte'p?ece%é@ CRwdbalk [Saii k) familfal Méediletrafginf Fevs?, Muckle-Wells

myocardi al infarction, cystic fibrosis, restenosis,

Se'yéltogm, Fagiliar Hsbesmamfpwt Kikuehi jfiseasee Psorigsiss pane, multiple
s¢ Eefrn%&%i %a)ln t E}_n 'ctloﬁ’]e L&&gl Eﬁgagﬂmﬂﬁd oBShRBVE pulm 8nary

BheIHarng t ercu 03| asper gi 0si s an
ditdass, dun@lll as rhamhitoids artlatdk, CNB1'S | disease, sarfkyldsing mpondylitis,

rgﬁé%ﬁnaggg@ﬁ%ﬁ%@%ﬁa&ﬂ%@%@ pEoriatia AR, sppie arthrii
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reat nent or preventio l'ergi c asthma, perenni al
ald @rgiic crystatiindwsed sgmmmsaincaidlm grate gputn palpslm ab’mﬂ?h@SPhate

T BT B RIS Lok ShAS . synovi
inflammation, Behcet’s disease, primary and secondary Sjogren’s syndrome systemic
sclerosis and limited scleroderma; hepatitis, cirrhosis of the liver, cholecystitis,
pancreatitis, nephritis, nephritic syndrome, cystitis and Hunner’s ulcer, acute and
chronic urethritis, prostatitis, epididymitis, oophoritis, salpingitis, vulvo-vaginitis,
Peyronie’s disease, erectile dysfunction, Alzheimer’s disease and other dementing

disorders;  pericarditis, = myocarditis,  inflammatory = and  auto-immune



especially allergic conjunctivitis, vernal

keratoconjunctivitis and atopic keratoconjunctivitis,
weomvnopd | i c bronchitis, food allergies, eosiPOpGBRI08/000142

gastroenteritis, inflanmmat or 3g bowel di sease,

ulcerative colitis and Crohn''s di sease, nastocytosis

and al so ot her PGD2-nedi at ed di seases, for exanple

aut oi nmune di seases such as hyper IgE syndrone and

@y@p@apeath@fs uiacludingh anwerdial pspgrqidys ischaeaie n eeperfysion jpiries,

éﬁ)ﬁih&[raﬁ‘ al@l!nl t%g glftltns pﬁl@&ﬁé QHI'O HoRis! Iré'a%n%ﬂt 6]{1%0%r}ion cancers

PERl Coohst T U seaée as we

dnidefiratio chn(atlbﬂm’ sdchSh,s ipiepathitt plﬂmhaﬂyrﬁltmss including cryptogenic
osteoarthrjtis —and fibroti¢c di seases X )
fabrosiag Alealius delaids, BSGCeFHZe fl F%‘&ﬂﬁ’?é%o“sf RAst surgery, liver
8&? b1y ﬁ%ﬁﬁ?ﬂgb&a H%Xntfé Cs,u%?iﬂe Iﬁb¥ oids, sarcoidosis,
pertrop scars e compounds general formula
1(161)1dmg ﬁddr&osamutdosine stlerodetma,eklidney dr’oraqu rexuitirggt érom  diabetes,

nner n n the djseases condi n

REoF casorraa 1Bt Rt atiorasglegtidr el PEPHL Tapigrosi.
WEcIfiR, h)6emiia® Hibkedey Rshlfin® TR cﬁrcﬁkhﬁihfﬁ?&ﬁidt bmlc fibrosis,
conp05|t|on conprising a conpound of general fornul a

1e$tEnases, ($yisiemio gesiéresis,wDupuyirenyh ahisaass ufibrgis eszmpma@ng anti-

active .materi [l so
Bpabiic beizpind Zhedic st st Bl o0 Tt  argergipsis and
diRerdanSdl defeeorPRIPONS EitRods falbwis@birékel OThel dlﬁlpﬂiuﬁ@ﬁﬁe also
or condition bern tgwéreat ed or prevented. The carrier,
ofuse jrf thapremetipinofdiralinewhe &ibrotic@ming the carriers,
nmust be acceptable in the sense of being conpatible
with the other ingredients of the formulation and not
’ﬂgﬂ &IngFounds ateparticularbeeffdcane whehaséd forthatreatneni mcpradention
those suitable for oral, rectal, nasal, br
((f i Alerisd psthmag pereapial | allergig); rﬁ?{j“%ﬁ/es‘?ﬂ‘ﬁ?}ﬁ% %&@E aﬁ%"a% atopic
b (A Ytinkact Viﬁ%bl%@nlmt?\ﬁtyp ﬁh@l‘& tgal:or(thachéfgiaﬁgs) conjunctivitis,
cut aneous, tramuscul ar, ravenous and
aspdzcn:flder mﬂbx)guad monjuscmatls onvczm@l rrkyratd@enpnetpml%d amyl atopic
nmet hods. wel | kno

f
e S ABPOHC i POvEEEna eon TREE Eonal EIgRbLC

%a@tr@&ntérftﬁa‘iﬁljan%&or)pb&f/ﬁrdlﬁsé‘ . QiIRQetivd E61Risednd Crohn’s disease,
ormul ated for oral”, nasal, bronchial or topical

mahtoqytesiy and cﬁiso vﬂr@r RGP aediaed Wispasss, §pte praraRle Aptoimmune

cg“ ng nlgzpl nt sg&d%'lﬂ}]t grg% g?&?ﬁlcdﬁ{ghg ?%t%ﬁggthé’ %sonasw
®he, MuRp @dell@)}hsu lllégiiilﬁr@jectimﬂ repuirfugitheinjurpy chrgain gobstructive

into association the active agent with liquid. carr
mdmpnaix| djsease, as well as rheumatoid %rthntls psonatlcq anhnt?s osteoarts}mtxs

and fibrotic diseases caused/exacerbated by Th2 immune responses, for example

idiopathic pulmonary fibrosis and hypertrophic scars.

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

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

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

pharmaceutical excipient or carrier. Other active materials may also be present, as



di vided solid carriers or both, and then if necessary
shapi ng the product. The invention extends to nethods

WO orofpeEpari ng a pharmaceutical conposition cop@I/GB0vg/000142
bringi ng a conpound of generﬁJ formula (1) or (Il) in
conjunction or association w'th a pharmaceutically or
veterinarily acceptable carrier or vehicle.
Formul ati ons for oral adn1n|strat|on in the present
mnwbwwmdenea%/anpéomaé%em%ﬁah@ or thegliseasecon songition hemgdecated

% , sachets or tablets each containing a
rede ermned anount of the active agent; as a powder

or granul es; as a solution or a suspension of the

active agent in an aqueous liquid or. a non-aqueous
Thegearder, 8f l%lgloa%t*@ruonp %%?S@Pt emwtae SATICE, gﬁleBﬁ cceptable
\‘i@ﬁee&n'sé‘opﬁém% &&H%&b?é'u AR othel m%%dénQQJf W PthulafiBh and not
conmposi tions m ni strat tabl ets an
dedpenivus 39 thettheipteat.m  "acceptabl e carri er" i ncl udes
vehi cl es such as conmon excipients e.g. binding WO

2009/ 090414 PCT/ GB2009/ 000142 20 agents, for exanple

’15%" fb?muﬁﬁ%ﬁé el Abbd)suif®lePfdr Yral, trée"éﬂaﬁﬁefél rbronch1al (inhaled),
pol yvi nyl pyrrol i done (Povidone), net hyI | ul ose,

tepihyll @elluding sye dropsli bweral ang @ulylrr@hk)l aginal pbsa;renteral (including
SFJ%F glil(t%)g 5 !%Ig)elil%ﬁh | C%lltil;agrlpgosu)e?a {rggerm%ﬁ {]&Qﬁon and may

corR/stare

&G;Lr@ﬁdréﬁ by a®f Methods Well kabwn fih ﬂfeQ@trafqihahhadye cel | ul ose,
kaol1n, mannitol, dicalcium phosphate, sodi um

chlorlde and alglnlc acid; and |ubricants such as

TRIRERE WP BRRERH:on SO WBGCRGH B BndlifE o Adlch but

Stear at es, cerol st ears tearic acid, silicone

prefedd t@hposi@m&s ar®i fosmalkdc dot coralal nasal,i beonchial or topical
Fl avouring agents such as peppermnt, oil of

afmHpisHeRen, cherry flavouring and the like can al so

be wused. It may be desirable to add a col ouring agent

to make the dosage formreadily identifiable. Tablets

Ttw/cmhmlthm maatl:edpxbpamétuarobmgm int@ raesaeiationt the ahpye dgfined

tabl et ma made b essi.on

3550 Gheat Y e gt By P the ERuBia® A B by wnitormly
&@ﬂﬁﬁﬁﬁéﬁﬂbﬁxﬁéﬁﬁgtrﬁo mcﬂaﬁorpﬂ@maﬁe@iagm GafTiqRsbtdgersor finely
sui tabl e ‘machine the active agent in a free flow n

dlmdmi sobd easriers p@m@ﬁh and Gem i nesessyyt shaping SPCrrPSG%éICt The

b e Hit
1§ U?I}tlgg gx{egal {/demgt?{g gl'egahgf th%agﬁg}crﬂ dtgfd-ﬁqctgg?’etdso\t‘rﬁmsmg
Braigidiea cEsound dftgéh&hhﬁ)rmnlaa(l) @i abtenjamctioh e association with
m xture of the powdered conpound noi st d with an
3 plarmacqutig]iypordetertaily agceptebls carier A ‘3?. onal Iy be
coated or scored and may be fornulated so as to

provide slow or controlled release of the active
Bgeandations for oral administration in the present invention may be presented as:

discrete units such as capsules, sachets or tablets each containing a predetermined
amount of the active agent; as a powder or granules; as a solution or a suspension of
the active agent in an aqueous liquid or a non-aqueous liquid; or as an oil-in-water

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

For compositions for oral administration (e.g. tablets and capsules), the term

“acceptable carrier” includes vehicles such as common excipients e.g. binding



O her fornmul ations suitable for oral adm nistration
i ncl ude | ozenges conprising the active agent in a fl;
wooupmeedbpase, usual ly sucrose and acaci a or trEQEGBR0/000142

pastilles conprising the agﬁfve agent in an inert

base such as gelatin and glyCerin, or sucrose and

acaci a;, and nout hwashes conprising the active agent in

a suitable liquid carrier, For topical application to

aghwtssfor gxarmplesomps gcasia, gelatin asorbign] nigagacanthy, plyyinylpyselidone
. e j re ' nt, gelly '

BFughRET o Peatltffosts PERIGIIEET sodkft eopiREtelftefblose

Hyayoxpropyiaethpeelldlosed sugost snd-staichp fillensaindf carmiars, afor example

well known in the art, for exanple, as scribed in |

o SHETY SelBin, BaHNss, sucrpiea mgtastysfalline geliylosss kagm, mannitol,
i Sh c | a d : r .

i " photPhilBr SRAGHE ohCAT R Relc AERE B, BT such =

RAN4I0ADA A ate I dBRACDEM 410 Ahd Dthe2 Imetelipi stearaesy glycart stpprate,

nasal , . br onchi .or buccal adm nistration,of, _for .
Rl STHoRB NG Bl Spres, SnAnt rolasGRUSE HEpgs agents
; iftabil 3 tirier eRYtfdvBudi Milf ch also b
SDRGEDEBIART 17 e ST 0404 end T o b
wed denwyde. déstrablade edd acalouringragosti toj roaks the dhsage form readily

bl Toe e W SOPldReRRRe YRR it i
propellant with a boiling point bel ow roomtenperature

and, if desired, adjuncts, such as liquid or solid
Mdabletomiay bermads byicemprassign tarrnguldinge optionsly it gne or more

ARGl SRRSO e sy somprssis i

safABlal Machine dadadtivenagent tihi 6 frea Bowingbfoempsuchedsl angowder or
and furthernore, if necessary, an additi o%ﬁ' sol vent .
gaeitless aptiopally mied  With &t Sipglenf lubRganty ingsle dflugRt, preservative,

SRR FAREbrUidoctll A2 MBuMBEabiodt ) ROmRRSBY BAKIAIAE in a
snithbilabhachinenp rressirerofathd movpdens] opmgewidc soiskaned rivigh ain inert

forpul ati ons w.,ll generall e sterile. Typi,cally,.th

g et [ a8t otk SationaifebE BB o Garep Py il e ated
0% 3 ploRide T bt ShtfolRd $E1846 BF ERtdcAle @fendlr Ug i n the
plasna at a concentration effective to inhibit PG2

at the CRTH2 receptor. The precise anount of a

d, of | ¢ f I ar. (4.1 ' ' iy
GREF BGon? PR tor Fycnnilrlo il nkhist OER, dransing the
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Jompsingdhe aclife ag6at HgthineftPas sl As AN YGegfu Py SHgrose

4l a@{?c‘{?; aAd IIIIM\Q&%H§ &(ﬁ'ﬁ&;;ﬂ?gﬁl& active agent in a suitable liquid carrier.

For topical application to the skin, compounds of general formula (I) or (II) may be
made up into a cream, ointment, jelly, solution or suspension etc. Cream or ointment
formulations that may be used for the drug are conventional formulations well
known in the art, for example, as described in standard text books of pharmaceutics

such as the British Pharmacopoeia.

Compounds of general formula (I) or (I) may be used for the treatment of the



Compounds of general formula (1) or (11) may be used

in conbination with one or nore active agents which
wae@nggiul in the treatnment of the di seases aPdI/GB2009/000142

conditions |isted above, aljhough these active agents

are not necessarily inhibitdrs of PGD2 at the CRTH2

receptor. Therefore, the pharmaceutical conposition
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fouP P bl P haarF eSS REnar LY foyie by which such
Jaﬁgfo%ﬁa i Obdsd %dﬁﬂﬁster%h%'r@&ﬁl@ﬂie&@ﬁﬁﬂeﬂr@ nedsfosiiinary €l€ll in the

ul at ors of chenoki ne recéptor function, for exanple
GORYL coBpRMg Bekiond lewdrf Hhe GeRBto TRancentrEon rgRraed to have a

‘%CR Ccegfec CCR9, CCR10 and CCR11 (for the CC

ERPPUAC SICoxcr1.  CXCR2, CXCR3, CXCR4 and CXCR5 (for

the G

Compounds of general formula (I) or (II) may be used in combination with one or
more active agents which are useful in the treatment of the diseases and conditions
listed above, although these active agents are not necessarily inhibitors of PGD; at

the CRTH?2 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 (ID) in the

prepafation of an agent for the treatment of diseases and conditions mediated by



X-C famly) and CX3CRl1 for the CX3-C fam ly;
Leukotri ene antagoni sts such as nont el ukast and

waQ adovodoskast | eukot ri ene bi osynt hesi s i nhi bi t oOPGT/€BLIV9/000142
as 5-1ipoxygenase inhibitors,or 5- |ipoxygenase
activating protein (FLAP) i bitors such as zil euton,
ABT- 761, fenleuton, tepoxalin, Abbott-79175,
N- (5-substi tut ed)-thi ophene-2- al kyl sol fonam des, )
CREHGi recenter pganjstp rspesially Bodko ndistein the agent also comprises an

B AP A A AR 0 S M naions.

such as L-739010, 2-cyanoqui noli ne conpounds such as
L- 746,530, indole and quinoline conpounds such as
These qdditioralgasiva ragemaymay ?Q%befﬂxgﬁdle@’é’f@r gdagonists or may

i nhi bi [ ' WelaTllo]l S :
AP i DEIYEGTOBETE 0 B a3 s o
dARtgic hadohet inflatiyndidrgidiseaes istladings onal i zunmab;
antl-infectives such as fusidic acid (particularly for
Suplatast dosykats Ando MEATLEAMPOURES nat i ti s) ;. anti-fungal s

C [ e apti rs t ina
B DR bE TR 5L BB AR, TEffnaine
A1Bsel | salsitansl, patioterol, aslmetqrolyindaoiterolisterbutaline, emipeenaline,
of inflammtory skjn disease or alternat 'hvel ¥hFKh5196
bitphigrs) cmasylatg carngs pbytarl oramwﬁ’@arhwré gich as theophylliné and

t Gast! i il b | @ @88t arinic

A ost ST DB S U A8 R Chotblfe B et
fecepdon oapenispsadinasodtoopeymf | uni sol i de, triancti nol one

acet oni de, becl onet hasone dipropi onat budesoni de .
e Seaeh eSS RSN L SRR e U RRH Eoracine,

{ehitibine 2 SROBraafi /AL Rvéeuasinshitelvfenaamel @stbhlizaly! aldlastine and
response such as interferons, TNF or GW CSF. CRTH2

chiorpheniramine aukls sdcepiobantagamiittied wi t h t her api es t hat

are i.n devel opnent for _jnfl ry I nei Lon .
Frcindig PorsPErorin aponl by TGN hersobRfbRkhg " Bhonylephrine
PIRAGRkanoRkifk, JebddepiddaigeNhaphazoliteligrirédhidridep duymt@zoline
cyt oki ne production such as_inhibitors of TNFa

yshoehlenideg te‘éﬂb’ﬁfﬁ@bm@gﬁ@gh@dqmp&y%pgp\ea|hydr0chloride and
BB SRR | o, non- sel ot ve.
BOXala{oBOXf 2hémblkibeé trereptorsfuottias fpr examplarPCRL.cCEREN&CR2A,
BERBEOUGR AR SUER 2" RF: cERYPLRRY ¥ER10 and CCR11
(for the C-C family) or CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-
X-C family) and CX3CR1 for the C-X3-C family;

Leukotriene antagonists such as montelukast and zafirlukélst

leukotriene biosynthesis inhibitors such as S5-lipoxygenase inhibitors or 5-
lipoxygenase activating protein (FLAP) inhibitors such as zileuton, ABT-761,
fenleuton, tepoxalin, Abbott-79175, N-(5-substituted)-thiophene-2-
alkylsolfonamides, 2,6-di-tert-butylphenol hydrazones, methoxytetrahydropyrans
such as ZD2138, SB-210661, pyridinyl-substituted-2-cyanonaphthalene compounds
such as L-739010, 2-cyanoquinoline compounds such as L-746,530, indole and
quinoline compounds such as MK-591, MK-886 and BAY x 1005;

Phosphdiesterase inhibitors, including PDE4 inhibitors such as roflumilast;



fenoprofen, ketoprofen and ibuprofen, fenamates such
as nefanam c acid, indonethacin, sulindac and
wEpRzoMa14 pyrazol ones such as phenyl but azone, PCT/GB2009/000142
salicilates such as aspiriny,, COX-2 inhibitors such as
nmel oxi cam cel ecoxi b, fofecoXib, valdecoxib and
etoricoxib, | ow dose nethotrexate, |efunom de,
ci cl esoni de, hydroxychl oroqui ne, d-penicillam ne,
antir kgRamtihody theeapiastsa¢huas @malgumabyol d: drugs t hat

BNt D Wl it o

deemanti9)y s; PPAR-y agoni sts such as rosiglitazone;
with anti-RSV antibodi es such as Synagis (paliviz

IR BRSSP SIOUHEF0le (RISREPIATY 0F FREFCATRFHGY RIS ey
hﬂ'{ugiri) b eés % RcH &éttH Shﬁmg and P%{ﬁE@lfaﬁgf %ﬂn@dr@llﬁﬁus in the case of

a or Intefferons” "I n yet a
mﬂamhﬁtoryls pant dméasbh er i alteamuvely, RK606, irapapryoin, deyblesporine,
product co rlsin%Ea WO 2009/ 090414 PCT/ GB2009/ 000142

AthionTng cotgEEr al formJIa (1) or (11) and one or

m&&lﬁerﬁﬁ(}ﬁ é@ﬂﬁriﬁéluﬁlh g&pﬁﬁﬁuﬁ‘&heﬁ p§ SUEH Rhazax;

prepar at | si mul ane separat e or sequentia
maecosrermtie sucmatasemredmsom, dprsdaiseloge, dbmisaliden triamcinolone
actiop of. PGD2 recepto

d b
RSP aRBREF TS (ROPIRES: n DIEPBISe « N ESHE Bopionite

RORA¥IaEGR Burkdk dnQr flhfi@sdie AlrBROt drafs avhicH pe@B&eOThl cytokine
condition nediated by the action of PE@2 at the CRTH2

nesmp@ gich aémtgﬂfﬂ@Dh NF o1 GM-C8Bnt ai ner conprising a
@g algll algomgg%qu}r ﬁLo {)99 EJHflLlﬂec( Mth Qﬂefrsé EQ th3 e iRdSR nt for

npri’si ng one or e active agerit

inflaiattcrh dtkcatibA®includaip: i on Wi I | now be described i n
greater detail wth reference to the follow ng .non

other antaggnisie ARG, acfing elths receptors fachay ALY a
re t .
%ﬁ S toa al alﬁgé d‘é&%@ p%Hﬁ%ff(gn S Qﬁgrr)ﬂel{nrt%xﬁ g(rﬁgir;fggge&ﬁfvemng

érﬁl_ya;tel (@\@E» stB ToFamonp¢lonal canabb&ientTNF nre&opaorpingrauidglobulin
and 3, NMVR spectra were c

I d
@9@@@1@@ n@lpg],tors @5 Qther Tﬁﬁ’ @Pgogggtq%pﬁsggspvelm)gnhlblmrs
ﬁ%‘éﬂ l%i(ss #pﬂf)%iﬂn %‘ﬁﬁ%ﬁm R/xféﬁfon?cg GeldVRaat & rﬁﬁﬂ)‘;&bﬁ’ | HluBiprofen,

was perfornmed on a | son
RAdprofdnC lmtbﬂsroﬂmt emtli mbuprpfenf denauatby sucESAs cme&mam@ADamd
1?13gméath§<|:19 nslu n ac a ar{:}aa%c?nes B)%%%lgrqe%ts%gh 13 el";eny ugazone, salicilates
such as aspirin, COX-2 inhibitors such as meloxicam, celecoxib, fofecoxib,
valdecoxib and etoricoxib, low dose methotrexate, lefunomide, ciclesonide,
hydroxychloroquine, d-penicillamine, auranofin or parenteral or oral gold;
drugs that modulate the activity of Th2 cytokines IL-4 and IL-5 such as blocking
monoclonal antibodies and soluble receptors;
PPAR-y agonists such as rosiglitazone; or with
anti-RSV antibodies such as Synagis (palivizumab) and agents that may be used to

treat rhinovirus infection in the future e.g. intereferon-alpha, interferon-beta or other

interferons.

In yet a further aspect of the invention, there is provided a product comprising a



in positive-ion electrospray ionisation node. The HPLC

columm was a Phenonenex Gem ni C18 50x4.6mm 311, with
wa@20mibodd4es phase gradi ent between 100% 0. 1% f opPei/CBawbdo0142

in water and 100% 0. 1% form,G acid in acetonitrile run

over 2.5 mnutes, wth a total run tinme of 6.5

m nutes. In sonme cases MS only was obtained using the

i nstrument descri bed above. In Exanples 2 and 3,  HPLC

ammpovad phgenseal dermarla @y pr dRrandmsg opmate af the ageite listed above as

) B e, e ool Srbpnp of alBhifite T o troament

dIraadiieasy olndrpN Méidfed bPthe b¥iMOoPPGD), @Ohd CRTH2 receptor.

PCT/ GB2009/ 000142 25 trifluoracetic acid in water and

100% - 0.01% trifl uoraceti c acid in acetonitrile run

I&‘)’ﬁ[ a%&hgp &B&&Scf d?leﬁ)tlélpttﬁére §4PrdviddR Lkit £r ik Béh@sent of a
anple 1. Preparation o

distagd Z)r(&lmﬂﬂmnemﬂfamdy by mnel adition 3efy P[GIet Aty ke ®RTH2 receptor

fluoro | i .ndol - t
B OB LS GG PSR Cooan g b S5 LIS, b (I and
§§ éﬁ\@c E}% goﬂeurﬁao% dorna aéﬁ\»erarg@ﬂtss]ufeaeaagveon
enzenesulfl sodiumsalt (9.36 g, 0.057
mol) in DMSO (45 nl), was added

S G T W e

ndh 11iRiing exAhpRS. cool ing to room tenperature, the
reaction m xture was partitioned between ethyl acetate

and water. The organic |ayer was separated and the

greous, further {ha a

I?H# a"ﬁilg go{}?ﬁ' edorg aéﬁ%gaex%ra@étﬁxg%%gﬁ%ag ﬁsérg((& Aﬁﬂlé&e I
%&@m&é@@pdﬁﬁng&l@OOM—IﬁEA(l]@@laﬂd Weredefeeehced eelative to residual
anhydrous MySO4i filtered and evaporated. The

pred@balvely- solid was purified by col unmm chromat ography
eluting with ethyl acetate: hexanes 0:100 to 60:40 v/v

to afford 6.56 g (51% of the title conmpound (LCVS RT

Ia Exagdlesrd md WINMRAEctrd WetdRlleOREON 2 Jeol INM-GSX spectrometer

Qgradipep 400 M%‘Z‘h ﬁwﬁé&éﬁ'ag%(xé&p { hx;‘d f@bz%g?z( P FCNMR, data

a%ggrsugng HZ) 7. 81 (1H, dt, J 1.3, .5 Hz), 7.73-7.65

In Example 1, HPLC-CAD-MS was performed on a Gilson 321 HPLC with detection
performed by a ESA Corona CAD and a Finnigan AQA mass spectrometer operating
in positive-ion electrospray ionisation mode. The HPLC column was a Phenomenex
Gemini C18 50x4.6mm 3p, with a mobile phase gradient between 100% 0.1%
formic acid in water and 100% 0.1% formic acid in acetonitrile run over 2.5 minutes,
with a total run time of 6.5 minutes. In some cases MS only was obtained using the

instrument described above.

In Examples 2 and 3, HPLC was performed on an Agilent 1050 HPLC with detection
performed by UV at 220nm. The HPLC column was a YMC-Pack, ODS-
A 150x4.6mm 5p, with a mobile phase gradient between 100% - 0.01%
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j 3-(2-Benzenesul fon

w0 y9pyuiigdi n- 3-yl met hyl ) - 5-f | uor o- 2- et hyl - i ndpCF/GBYI0LA00142
acetic acid ethyl ester 0955 Ncxc \/ FI OOF N
\--CO2Et N \- COREt A solution of
(5-fluoro-2-nethyl-indol-1-yl)-acetic acid ethyl ester
(0.95 g, 4.04 mmvol), prepared as_ described in Exanple
taiflapraggtycomid irog@@rggndd,@@%z: 0.01% trifluoracetic acid in acetonitrile run

benzenesul f oayl ). ' L nal 1.0 g, 4.04 I
q(v T gﬁymbﬂugffﬁ’ g?tﬁr?zetltoﬁagﬁienct?lﬁégpr# ;E%glgesgddedgsl ow y mr)
5 mnutes to a stirred solution of TMSOIf (1.46 m,
8.08 nmmol) in d di chl th 12.5 n | ed
iammplacr: NEremREoN o 0% (Apengmers g rh T Toeb)-5-

tfuer'oH-ﬁlg{lﬂlgilrl@iolrE- Acetitheld ﬁ%ﬁﬂ?' ) Was added in

one  “porti reaction re was stirred for 2 h
30 minutes, warnmed to room tenperature, and quenched

ﬁ%%énh@eﬁbl@dﬁﬂﬁﬂinﬁdoﬁﬂal@éh@t urat ed aqueous NaHCO3 (10

. The resulting biphasic m xture was extracted with
di chl or ogget hane. The conbined organic |ayers wey e
washed w|th brine, dried over anhydrous MySO4, |

fil ed”and evaperat ed. The[;mﬁ@ 4 phe solig was
pdiifi¢d by col romat ography’ el uji et
acket _hexdnes ©; 188 to 60:40 yly to aff rdl 21

(64W of Rhe titlE cofsyNad (L RT = 6.88 m 8
466.8). 1H NVR (CDAI3): 8.38 (1H, dd, J 1.6, 495'dt),
8.14-8.07 (2H, m, 7.67 (3H, ddt, J 1.3, 27.7, 7.4

ettt ool 2 el e 48 v
Ry - Gy Sl S e s o
The2@s{ifhg rixtule v Htiyed MOIGBOOR0pIB4Hanrs. After cooling to room

tggér%ggﬁéggﬁ%gﬁwééyé f\’@#rp_agitioned between ethyl acetate and water.

e SFRAMY tdyeP whl YQapardd BRd thelagBEtRk Tirthidr)exa@bd With ethyl acetate

(3 x 150 ml). The combined organic extracts were washed with water (100 ml) and

brine (100 ml), dried over anhydrous MgSOs,, filtered and evaporated. The resulting
solid was purified by column chromatography eluting with ethyl acetate:hexanes
0:100 to 60:40 v/v to afford 6.56 g (51%) of the title compound (LCMS RT = 5.63
min, MH" 248).

'H NMR (DMSO): 10.89 (1H, d, 7 0.68 Hz), 8.82 (1H, dd, J 1.7, 4.7 Hz), 8.32 (1H,
dd, J 1.7, 7.9 Hz), 8.08-8.02 (2H, m), 7.85 (1H, dd, J 7.9, 0.7 Hz), 7.81 (1H, dt, J 1.3,
7.5 Hz), 7.73-7.65 (2H, m).



acid (Conmpound 1) 0,.5 NO OKOH N water[THF F _ \
3.5h, RT F CO2Et NCO2H To a stirred solution of
wQ odaenzenesul fonyl - pyri di n- 3-yl net hyl ) - 5- f PADGB2@9/000142

met hyl -i ndol -1-yl]-acetic ac¢jd ethyl ester (1.20 g,

2.56 mmol) in THE (26 m) added a sol ution of

pot assi um hydroxide (0.43 g, 7.68 mmol) in water (9

m). The resulting solution was stirred at room
tenperature for 3.5 h. THE was renpoved in vacuo and

LAYLE .ion, washed vvlth wat er and dried in vacuo to
afford 1.12 g (100% of the title conpoun CVB RT=

4.58 min, Me-HA37.2). 1H ( DVBO) : 841- 27 (1H,
m),,806791(2H m, 2(311 fs 7 50- 7.31

(3H, m), 6.93- 78(2 9(2H s)0

s), 2.27 (#] Exan?pl eS Pre'paratl '
[5-f|uoro-3-[ f1 uerobenzene) pyri di n-
2)yl } et hyl ) - mé‘t\hyl i ndol - | -yI ]-ac ci d (Conpound

CO,Et

2- (4- Fl uor obenzenesul fonyl ) - pyri di ne- 3- car%dxal dehyde

O0 i FDVsOF +0, CISlOOC?thI;%1 Na+o 0 O

A- s(?mtmmmta(nggluq:r@rm@dwb@mldeﬂyra@nma eghyl zstss Q| g 4.04
and.4-fl uor obenz |,fi. i u

ARED. RSP d o ratdt, i EBRRE T H5o NpRoasR . Sand 2
(g&ﬁ%ﬂéﬁl%ﬂﬁ)lhkﬁﬂ&&dxaﬁiehyz&kﬂa 0gra02 mmmmWMhmgmethane 45

mhows 3idEbSIAMY aNvd SeRMISS6a ST ST EIEOK BSO (446 m, 8.08
L S PDARROARE 28 e M s i v
JAGEA B2 A6 Thin0kd 4nd tABthylsilane (1.94 ml, 12.12 mmol) was added in one
portion. The reaction mixture was stirred for 2 h 30 minutes, warmed to room
temperature, and quenched by the slow addition of saturated aqueous NaHCO; (10
ml). The resulting biphasic mixture was extracted with dichloromethane. The
combined organic layers were washed with brine, dried over anhydrous MgSQOys,
filtered and evaporated. The resulting solid was purified by column chromatography
eluting with ethyl acetate:hexanes 0:100 to 60:40 v/v to afford 1.21 g (64%) of the
title compound (LCMS RT = 6.63 min, MH" 466.8).

!'H NMR (CDCl): 8.38 (1H, dd, J 1.6, 4.5 Hz), 8.14-8.07 (2H, m), 7.67 (3H, ddt, J
1.3, 27.7, 7.4 Hz), 7.40-7.34 (1H, m), 7.22 (1H, dd, J 4.6, 7.9 Hz), 7.12 (1H, dd, J
42,89 Hz), 6.90 (1H, dt, J 2.5, 9.0 Hz), 6.72 (1H, dd, J 2.4, 9.5 Hz), 4.82 (2H, s),
4.62 (2H, s), 4.24 (2H, q, J 7.2 Hz), 2.30 (3H, s), 1.29 (3H, t, J 7.2 Hz).



dryness to afford 7.89 g of crude product. The crude

conpound was pre-absorbed onto silica and purified by
waleapopedisuct i on col utm chr omat ogr aphy, el ut i NBCTHGBR009/000142

hept ane using an Et QAc gradlfyl to afford 4.14 g

(419% of the desired product“as a yellow solid

(plates) (MP = 131-131.3C, IR = 1691 cm 1; HPLC = 7.21

m n >99@@. 1H NWR (400 N+E hﬁﬁg?g) 7. 23 7129 (2H nm .

THdd) 11.1 (1H s). 15C NVR (100 Mz ODC13): 116.6
na g $57 5 (d) 130.7 (s) 132.6 (d) 134.0 (s)
137.9 (d) 152.5 (s}l59.7 (s) 165.1 (s) 167.7 (s)

188.5 (d).
[ 5- Fl uoro- 3- ({2- { (¢=1 | uor obenzene) sul f onyl | din-3-
1}y nethyl) - mQt yllndol 1- yll-acetic agi

ester F O ' ouNS OF N

’ K H
\- COZEt A soluti water/THF %Gﬁ
(5-fluore-2- dol =1-yl)-agetic aci deng ester
(1.0 g, 4. 35n,RT F
2-(4-fluor esul fonyl)-pyridine Xal dehyde

(1.13 g, 4.3 mMmoL) égﬂ dry DCM (50 m }*wasS, added over
5-10 min to a stiry solution of TMSOTf im@oy DCM
(15 M) at 0OC. The m xture was aged for 15 mn before
Tdea agtitrdd ogol@fonnesdt [342-betdeptsilioapiepyrilifs-ytnethyD- Bfluoro-2-

%&L@bﬂhg'}ﬁ Jeatic aPisii] ‘ool ey S M) SRR m) was
Gl s% &gﬁﬁg oh'ag 60 QB%) M6S BandsIflint Wﬁ!&r © ml). The

urate and the fBBaSIC
rm;udtmlg solutiam mas tstidrediat mocmmI(lQedfa@oe fior) 3.5 Th & 18D iigb mergoved in
organlgs wer e. washed

e g pe Adeal: 14yt asior i ayUEsHGED 1 M. 25

hBPERE SHAAE ik colld@Bd b altriionl wased Wlhﬁwhtéf)aﬁ‘d Akl in vacuo to
materials were purified sep aratekéy The cru

affead tli 13rg (RO ok the tidkercompobnd (€M R %ﬁ%mm M'-H437.2).
S NMR OVIB)Ys 458" ARPLAN 8. R oM, m), 7.84-7.62 (3H, m), 7.50-

7.31 (3H, m), 6.93-6.78 (2H, m), 4.99 (2H, s), 4.55 (2H, 5), 2.27 (3H, 5).

Example 2 — Preparation of [5-fluoro-3-({2-[(4-fluorobenzene)sulfonyl]pyridin-
3-yl}methyl)-2-methylindol-1-yl]-acetic acid (Compound 2)

2-(4-Fluorobenzenesulfonyl)-pyridine-3-carboxaldehyde

0]
! F
B DMSO
.
N“a s
Na 6

100°C, 72 h N

2-Chloro-3-pyridinecarboxaldehyde (4.04 g, 2.86 mmol) and 4-fluorobenzenesulfinic
acid sodium salt (5.73 g, 3.14 mmol) were dissolved in DMSO (100 ml) and the
mixture was heated at 100°C for 72 h under nitrogen. Upon cooling to ambient the
mixture was diluted with water (500 ml) and extracted with EtOAc (3x). The

combined organics were washed with water, brine, dried (MgSO,) and evaporated to



ethyl acetate gradient to afford 0.90 g (43% and 1.50

g (72% of the desired conpound as a pale purple
w@odovmommd a brown solid respectively of diffePCTGB2009/000142

purities (96.0% and 94. 5%% HPLC) (MP =

150.5-151.5C, IR = 1751 cm I HPLC = 12.24 mnmin). WO

2009/ 090414 PCT/ GB2009/ 000142 29 1H NWR (400 MHz;

CDC13) 126(8 t) 2.29 3Hs)422(2H q)462

qrypess §9 affgrd3d.8p -of empde pragluct | {Th¢|gudg cgmpound wag gre-absorbed

{q‘%"%ﬂgé;ingéﬂ%{fédl% %Pa%)q}“’gf;"fggbﬁﬂ? %gé@tgggbmﬁﬁti% with

e@ﬂﬁg&h Etm&gréldn):ntléo aff¢d)4. Pbg 164(%) ofithe Aegired frbdact as a
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]i% . (@%’0 _1@13)}%%7? )2E3 6)27 6(?21)14%&;?3% és(jg)lo (2H, m)
8L.36(2H, (dd) 8155&13,@&))1115@}1)st) 159.4 (s) 164.7 (s)

26 WP o M5, P U4 S A @1 B3R (Dpli0 HiR. 526 @
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RTF\Q)Et\COZH 2KO—|(034g,594rmDI)was

ViPaddtid Qedethledef (4- f 1 uor obenzene) sul fonyl ] pyridin-3-y
[Tmethyl)- 2-nmethylindol-1-yl]-acetic acid ethyl ester

(0.96 g, 1.98 mmol) in THE (21 m ) under é’trogen at

anbi ent. The reaction was nonitored by TL d LCWVE.
After 2 h the sol vent rem)ved in vac bef ore
adj usting the pHto 1€[§f FIM HO Sl ution. The
precipitate was stirr nyor 1% /before

bei ng i sol mw \
N N\
N

\~co,et

LCOZEt

A solution of (5-fluoro-2-methyl-indol-1-yl)-acetic acid ethyl ester (1.0 g, 4.4 mmol)
and 2-(4-fluorobenzenesulfonyl)-pyridine-3-carboxaldehyde (1.13 g, 4.3 mmol) in
dry DCM (50 ml) was added over 5-10 min to a stirred solution of TMSOTT in dry
DCM (15 ml) at 0°C. The mixture was aged for 15 min before the addition of neat
triethylsilane (2.05 ml, 12.8 mmol) in one portion. The mixture was stirred for a
further 15 h and allowed to warm up to ambient. The reaction was quenched by the
drop wise addition of saturated NaHCOj3 solution (10 ml) and the biphasic mixture
extracted with DCM (2x 50 ml). The combined organics were washed with brine (50
ml) then dried (MgSQy,) and evaporated to dryness. The reaction was repeated on an
identical scale and the two crude materials were purified separately. The crude
reaction materials were purified by column chromatography using heptane and an
ethyl acetate gradient to afford 0.90 g (43%) and 1.50 g (72%) of the desired
compound as a pale purple solid and a brown solid respectively of differing purities
(96.0% and 94.5% by HPLC) (MP = 150.5-151.5°C, IR = 1751 cm’; HPLC = 12.24

min).



suction filtration. The collected solid was washed
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)[n )acéﬁdacid_"% ggﬂdﬁ},glqe was heat ed at 100C for 72 h under
rogen pon cool1ng to anbient the mxture was

diIuted with water (500 m) and extracted wit
(3x). The conbi ngeRprgani cs were washed wi
brine, dried (Mt
afford 8.1 g of cry@ade material. The crude~cqQmpound was
pre-absorbed ont} ica and purified by 8

' -\l eluting w n
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KOH (0.34 g, 5.94 mmol) was dissolved in water (7 ml) and added to a vigorously
stirred solution of [S-fluoro-3-({2-[(4-fluorobenzene)sulfonyl]pyridin-3-yl}methyl)-
2-methylindol-1-yl]-acetic acid ethyl ester (0.96 g, 1.98 mmol) in THF (21 ml)
under nitrogen at ambient. The reaction was monitored by TLC and LCMS. After 2 h
the solvent was removed in vacuo before adjusting the pH to 1.5 using 0.1IM HCI
solution. The precipitate was stirred vigorously for 15 min before being isolated by
suction filtration. The collected solid was washed with water and then MTBE, pulled
dry in air and then dried in vacuo at 50°C to afford 870 mg (97%) of the product as a
pink solid (MP = 125-126°C; IR = 1729 cm’'; HPLC = 10.80 min 99.3%).

1H NMR (400 MHz; DMSO): 2.29 (3H, s) 4.56 (2H, s) 4.97 (2H, s) 6.85-6.91 (2H,
m) 7.37-7.7.45 (2H, m) 7.47 (1H, dd) 7.51-7.57 (2H, m) 8.06-8.15 (2H, m) 8.36 (1H,
dd).

3¢ NMR (100 MHz, DMSO): 10.5 (q) 25.0 (t) 45.5 (t) 102.7 (d) 102.9 (d) 107.7 (s)



13C NWR (100 MHz, CDC13): 127.3 (d) 129.6 (d) 130.8
(s) 131.1 (d) 136.5 (s) 138.0 (d) 141.4 (s) 152.5 (d)
waz®95904sd 188.4 (d). WO 2009/ 090414 PCT/ GB200R¢DGB1eH2/000142
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&b b . !
EippR brGhelliof 891s- (L OMpRINCARE S Sufty Rpyriffn- 3.
fl}mw@l)-s.ﬂubrandnedhlynm 1-gllweetic agid (Compouad3) The

reaction was quenched by the drop wi se addition of
saturated NaHCO3 solution (10 m ) and the biphasic
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rine m ) then dried

. (MgSH4) anq)evaporated to dryness. The réaction was

repeate n i dentis cscal t he twoldcrude ci
product; conb e ctlongﬁﬁzgfia
was pur R{' by Qéi; RY) ¢g5gqp tane
and an et hyl aQ@I e gradle f ®9g (429
of the desired ¢ ound as a pale orange SO|Id (MP =
124.6-124.9C, IR = 1741 cm1; HPLC = 12.75 mn
97.3% . 1H NWR (400 MHz; CDC13): 1.26 (3H, t) 2.29
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$Aodth RS ASE AR M S s 435 ) e
Afdkure was heated at 100°C for 72 h under nitrogen. Upon cooling to ambient the
mixture was diluted with water (500 ml) and extracted with EtOAc (3x). The
combined organics were washed with water, brine, dried (MgSO,) and evaporated to
dryness to afford 8.1 g of crude material. The crude compound was pre-absorbed
onto silica and purified by dry pad suction column chromatography, eluting with
heptane using an EtOAc gradient, to afford 4.62 g (61%) of the desired product as a
white powdery solid (MP = 100.5-101°C; IR = 1698 cm™; HPLC = 8.00 min >99%).
IH NMR (400 MHz; CDCl3): 7.56 (1H, dd) 7.60 (1H, dd) 7.99 (1H, dd) 8.38 (1H,
dd) 8.67 (1H, dd) 11.1 (1H, s).
BC NMR (100 MHz, CDCly): 127.3 (d) 129.6 (d) 130.8 (s) 131.1 (d) 136.5 (s)
138.0 (d) 141.4 (s) 152.5 (d) 159.5 (s) 188.4 (d).
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146.2 (d) 156.1 (s) 157.0 (s) 159.4 (s) 168.6 (s). WO
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washed vslttz brine (50 (m the dneé (&/[gSO‘t) and evaporated to dryness. The

reaction was repeated on an identical scale and the two crude products were
combined. The crude reaction material was purified by column chromatography
using heptane and an ethyl acetate gradient to afford 1.80 g (42%) of the desired
compound as a pale orange solid (MP = 124.6-124.9°C; IR = 1741 cm’'; HPLC =
12.75 min 97.3%).

!H NMR (400 MHz; CDCl;): 1.26 (3H, t) 2.29 (3H, s) 4.20 (2H, q) 4.62 (2H, s)
4.80 (2H, s) 6.80 (1H, dd) 6.87 (1H, ddd) 7.10 (1H, dd) 7.19 (1H, dd) 7.37 (1H, dd)
7.54 (2H, dd) 8.00 (2H, dd) 8.28 (1H, dd).

13C NMR (100 MHz, CDCl,): 10.4 (q) 14.3 (q) 25.3 (t) 45.2 (t) 61.9 (t) 103.4 (d)
103.6 (d) 108.0 (s) 108.1 (s) 109.2 (d) 109.2 (d) 109.5 (d) 109.8 (d) 127.0 (d) 128.5
(s) 128.6 (s) 129.3 (d) 130.8 (d) 133.3 (s) 136.4 (s) 136.6 (s) 137.6 (s) 139.4 (d)
140.5 (s) 146.2 (d) 156.1 (s) 157.0 (s) 159.4 (s) 168.6 (s).



171.1 (s). In the foll ow ng exanples, Conpounds 1 to 3
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KOH (0.60 g, 10.7 mmol) dissolved in water (14 ml) was added to a vigorously
stirred solution of [3-({2-[(4-chlorobenzene)sulfonyl]pyridin-3-yl}methyl)-5-fluoro-
2-methylindol-1-yl]-acetic acid ethyl ester (1.17 g, 3.49 mmol) in THF (40ml) under
nitrogen at ambient. The reaction was monitored by TLC and LCMS. After 2 h the
solvent was removed in vacuo before adjusting the pH to 1.5 using 0.1M HCI
solution. The precipitate was stirred vigorously for 15 min before being isolated by
suction filtration. The collected solid was washed with water and then MTBE, pulled
dry in air and then dried in vacuo at 50°C to afford 1.31 g (78%) of the title
compound as a pink solid (MP = 125.2-126°C ; IR = 1729 cm™; HPLC = 11.37min
>99%).

H NMR (400 MHz; DMSO): 2.29 (3H, s) 4.56 (2H, s) 4.96 (2H, s) 6.85-6.91 (2H,
m) 7.39 (1H, dd) 7.44 (1H, dd) 7.49 (1H, dd) 7.76-7.79 (2H, m) 8.00-8.8.03 (2H, m)
8.36 (1H, dd).

13C NMR (100 MHz, DMSO): 10.5 (q) 25.0 (t) 45.6 (t) 102.7 (d) 102.9 (d) 107.6 (s)
107.7 (s) 108.8 (d) 109.0 (d) 110.9 (d) 111.0 (d) 128.1 (d) 130.0 (d) 131.4 (d) 133.9
(d) 136.9 (s) 138.1 (d) 139.8 (s) 140.5 (s) 147.1 (d) 155.7 (s) 156.5 (s) 158.9 (s)
171.1 (s). '

In the following examples, Compounds 1 to 3 were tested against the following

comparator compounds:
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atmosphere at 37°C (5% CO,) in Minimum Essential Medium (MEM) supplemented

with 10% foetal bovine serum, 2 mM glutamine, and 1 mg ml™! active G418. The
cells were passaged every 2-3 days. For radioligand binding assay, cells were
prepared in triple-layer flasks or in 175 cm’ square flasks (for membrane

preparation).

Preparation of cell membranes
Membranes were prepared either from CHO/CRTH2 and CHO/DP cells, or from

platelets (as a source of TP receptors). CHO cells grown to confluency were washed
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Radioligand binding assays

[PHJPGD, (160 Ci/mmol) binding experiments were performed on membranes
prepared as described above. Assays were performed in a final volume of 100 ul of
buffer (1IXHBSS/HEPES 10 mM, pH 7.3). Cell membranes (15 pg) were
preincubated at room temperature with varying concentration of competing ligand
for 15 min. [3H]PGD2 was then added and the incubation continued for a further one
hour at room temperature. The reaction was terminated by the addition of 200 ul ice-
cold assay buffer to each well, followed by rapid filtration through Whatman GF/B
glass fibre filters using a Unifilter Cell harvester (PerkinElmer Life Sciences) and six
washes of 300 ul of ice-cold buffer. The Unifilter plates were dried at room
temperature for at least 1h and the radioactivity retained on the filters was
determined on a Beta Trilux counter (PerkinElmer Life Sciences), following addition
of 40 pl of Optiphase Hi-Safe 3 (Wallac) liquid scintillation. Non specific binding
was defined in the presence of 10 uM unlabelled PGD,. Assays were performed in

duplicate.

The results of the radioligand binding experiments to the CRTH2 are shown in Table
1.
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Methods

Shape Change Assay in whole blood

Compounds (1 pl, 200 x final concentration) were added directly to 200 ul whole
blood, mixed well and incubated for 15 min, 37°C, 5% CO,. After this time, cell
shape was fixed by addition of 300 pl Cytofix™ buffer (BD Biosciences), 15 min on
ice. 10 ml RBC lysis buffer was added to the fixed cells, incubated Smin, at room
temperature and centrifuged, 300 x g for 5 min. Supernatant (containing lysed red
cells) was removed and the lysis step was repeated. Leukocytes were resuspended in
250 pl RPMI/10% FCS and shape change analysed by FACS. Eosinophils were
gated out based on their autofluorescence and 2000 eosinophil events were counted

per sample. Data were analysed in triplicate.

The results for the eosinophil shape change assay are shown in Table 2.
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o TR ot 1 M A oo Eéﬁﬁfgnh' 50%

respectively for Conmpounds B and C, which are
regi oi somers pf Coppound_l—and—a—value—ofqonly 24%for

Conpound D. | su6@) T“ﬂﬂpref Xal‘m‘p%rirrents
descri bed in these exlanpl es denonst? ate that

Conpounds C ahd E do ot bind stroBgly to|the CRTH2
receptor, Conpound B3s nuch |essigctivel|than
Conpound 1 in[the WNQ{ '€ DI'00] eoSi ngpnI | $hape change

assay and Coppound I.Elldb Fow st ao|34| ty T human
m cr osones, Heh—+Hpts—tHtstuttty—as—=
pharmaceutlcaL__z;tgﬂhf Conpobrds—1—tb6-—3—are

sur prisingly active as CRTH2 ant agonl sts and

Ig(afn %]leé{'l Egeatﬁ{yﬁ shftati@ slesag rbh‘(%rﬁatbeﬁf?é’ﬂl’% aes hﬁ& an ICso

ar e ruct ura nost osel ate
diurehh ehmwsmophﬁ ehmp]:rmxangmtestorﬁ uetmeanaémeht and@mM. ofiherefore,

e L A B e
Jul;lrlﬁ’@ﬁ?rft QRTFIRRAHPSH st lmS&g)hisW aBc@itidnshour s

respecti y wher eas a half life of
only 1 hour. WO 2009/090414 PCT/ GB2009/ 000142 39

Iﬂ's partlcu]'arly WSR{IT}POP no(%e fHat gl%r}:%gn%laraﬁ C%Hlp%u{a&s) closest in structure to

that of Compound 1 are Compounds B and C. Of these, Compound C does not bind
specifically to the CRTH2 receptor and Compound B is much less potent than

Compound 1.

Example 6 — Microsomal Stability

The microsomal stability of the test compounds was determined by the following

method.

1 micromolar test compound was incubated with human liver microsomes (total
protein concentration 0.3 mg/ml) for 60 min. The percentage of the test compound
remaining in the sample after 1 hour was measured in order to determine the rate of
metabolism of test compound. The results are shown in Table 3, which gives the

results for two experiments and the mean value obtained.



001 RI--SN WN 0 OH(l) wherein Wis chloro or
fluoro; RL is phenyl optionally substituted with one

w@eoosovE1substi tuents sel ected from hal o, - CNCFGB26@8/000142
al kyl, -SOR3, -S02R 3, -S02N,R2)2, -N(R2)2,
-NR2C(O) R3, -C2R2, - CONR2R3, -NO2, -0OR2, -SR2,

- (CH2) pOR2, and - Q(CH2) p(CH2) qOR 2 wherei n each R2
i s independently hydrogen, -Cl-C6 al kyl, -C3-C8
cycl oal kyl, I aryl or heteroaryl; each R3 is

ependent «£l- C3C800|0a|k| aryl
Wqﬁgt‘@f‘%ﬁsﬁa‘ Sg%élﬁgvﬁesgﬂgsuelach |nde)r;endent I)/y an d
integer from1l to 3; or a pharmaceutically acceptable
salt ij rate solvate_ conplex or prodrug thereof.

2. A com of general _fofml M regy\ | ON WN
Qommn"@ eff C%“é’?‘é‘i’ "W(g?d e@PB‘*g%SI nﬂd in claim
1; and WD 2009/ 090414 PCT/ GBZO(@%%&@?E 40 IR4 i s .

CI-¢6 alkyl, CliGorcfl kyl supstitutegbwith aryl, aryl,

(CH2) mOC _n\ Cl-Cohal l{AI| (LCH2) nD) nCHRCH2 X

(CH2) n\(R5) 2 or leHQCH2) (=0 R6) P8 mis 1 lor 2;
B 1x10° 69
C 1x10° 90
D 1x10° 24

The results presented in Table 3 demonstrate that after 120 minutes, 96% of
Compound 1 and 98% of compound 2 is unmetabolised in human liver microsomes.
This compares with values of 69% and 90% respectively for Compounds B and C,

which are regioisomers of Compound 1 and a value of only 24% for Compound D.

In summary therefore, the experiments described in these examples demonstrate that
Compounds C and E do not bind strongly to the CRTH2 receptor, Compound B is
much less active than Compound 1 in the whole blood eosinophil shape change assay
and Compound D has low stability in human microsomes, which limits its utility as a
pharmaceutical agent. Compounds 1 to 3 are surprisingly active as CRTH2
antagonists and surprisingly stable in comparison with compounds to which they are

structurally most closely related.

Furthermore, the compounds of the present invention have significantly improved in
vivo pharmacokinetic profiles in the dog compared to compound A. The plasma
half-lives for Compounds 1 and 2 were 3 and 5 hours respectively whereas

Compound A had a half life of only 1 hour.



nis 1-4; Xis ORS or N(R5)2; R5 is hydrogen or
methyl; R6 is Cl1-Cl18 al kyl; or a pharmaceutically
waeweprEind e salt, hydrate, solvate, conplex orPQI/GHrg/000142
thereof. 3. A conpound as bained inclaiml or claim
2, wherein Wis fluoro. 4. conmpound as clained in
any one of clains 1 to 3, wherein the phenyl group Rl
is unsubstituted or is substituted with a single halo
AN uent. 5. A conpound as claimed in claim 4,
wherein the hal o substituent is fluoro or chloro 6. A
conpound as clained in claim5, wherein the fluoro or
chl or g csibstnd sfhelabforMulal(e 4- position of the phenyl
group RL. 7. A conpound selected from (3-{
[ 2- (Benzenesul fonyl ) pyri di n-Qz/1 ] met hyl
AHS

}-5-fluoro-2-nethylindol -1+ acgtic acid,

[ 5- Fl uoro-3-(12-[ (4-fl uorobenze e§ ul fonyl ] pyridin-3-y
| } methyl)-2-nmethylindol- | Wl ]#acetic acid; [3-({
2-[ (4- Chl or obenzene)wul yL{ pyridin-3-yl

} et hyl ) -5-f 1 uor o- 2- ng Inmdol -1 - yl]-acetic acid; or
the Cl1-C6 al kyl, aryl, =0) C1- Cbal kyl ,

((

CH( (CH2) mM(C=0) R6) 2 est erotpereof; mis | or 2; nis
1-4; X is OR5 or N(Rb5)2; 009/ 090414

PCT/ GB2009/ 000142 41 R5 |9 hydr oge® or nmethyl; R6 is
Cl-C18 al kyl. 8. A process for the preparation of a
WHP8und of general formula (1) as clainmed in any one

Wiis ehidkd®r fludth; 3 to 7, the process conprising reactl ng
a conpound of general forrmula (I1) as clained

R iaipheryl aptional by saibstitrted; withognecgr more substituents selected from halo,
_CN, -C;-Cs alkyl, -SOR?, -SO,R?, -SO,N(R?),, -N(R?),, -NR’C(O)R’, -COR’, -
CONR?R?, -NO,, ~OR?, —SR?, ~O(CH,),0OR?, and ~O(CH2),O(CH,),OR* wherein

each R? is independently hydrogen, —~C;-Cs alkyl, -Cs-Cs cycloalkyl, aryl or

CH2) MO) nCH2CH2X, ~ ( CH2) ;%,({RS)Z or

heteroaryl;
each R? is independently, —C;-Cg alkyl, -C3-Cg cycloalkyl, aryl or heteroaryl;

p and q are each independently an integer from 1 to 3;

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

2. A compound of general formula (II):
O‘\s _0
R~ _N
N/
w
A\
N
\\(o
OR*
I

wherein W and R! are as defined in claim 1; and



al kyl or benzyl with a base. 9. A conpound as cl ai ned

in any one of clains 1 to 7 for use in nedicine. 10. A
w@orpoudtd as cl aimed in any one of clainms 1 toPG@I/G8e009/000142

use in the treatnent or pre(Fntion of ast hmg,

including allergic asthma, bFonchial asthms,

intrinsic, extrinsic, exercise-induced, drug-induced

and dust-induced asthma, treatnent of co

ugh
Rhis GaCn alkvh Grioalkpshstismied orith Ayl (GRDRRGEONFy Caallyl,

r [ & i d
A bR Pl RS s CH (PO
i ncl ughiip@ or2hi ni ti s nedi canent osa, vasonotor rhinitis,
perennial allergic rhinitis, seasonal allergic
rhi ni®issl-4nasal pol yposis, acute viral infection
inclu?HQ%Rp% 5Qold, i nfection due to respiratory
syncytial Vvirus, Pnfl uenza, coronavirus and
adenoRT {sus/drogah opinetigéy mati ti's, contact
hypersensitivity (including contact dermatitis),
eczenBt Bia-Cadtkykt i t i s, phyto dermatitis, photo

nbdediti ' | 4 bi frodrug thereof.

A3 BB BRARREHEBL SRR SO ucH A of frodme
atrophi ca, pyoderma gangrenosum skin sarcoid,

di scoi d | upus, erythemat osus,. penphi.gus, peaphigoi
Lot coprFOMyRNa StgpPGEEn CPT ol T g B (RrS.
vascul i tides, toxic erythemas, cutaneous

eosi nophilias, alopecia areata, nale-pattern
$al dndssymBwedtassclgipredrionany yesbef claims dttoad WhGHEHY Bigephenyl

erythema nultifornme, c Lti.s WV

EoPRRE S bHERTT s Bl Mt ARURHER chbioent

ot her dysplastic |esions; blepharitis conjunctivitis,

especially allergic conjunctivitis, %p erior and . il

post eA eampeyed @p §laimed phelgim fsWhergin F&W[Pn%‘,bsmuem 1 Hluoro or

q%?&perative or inflammatory disorders affecting the

Fetiha, ophthal mtis; bronchitis, including

i nfectious and eosinophilic bronchitis, enphysens,

bronchi ectasis, farner's lung, ,hypersensitivit . .

Bneurdrionound ar ARG ip CIaR L BE THRLR LSS substituent i
i i f §pl antation, vasculitic and

?ﬁﬁgm‘?{tlgﬁg&k&pﬁgiﬁgg%?ﬁ?ﬁe | ung vascul at ur e,

pul nonary hypertension, food allergies, W 2009/ 090414

CT/ .2009/0091%2t(gﬁr ingivitis, glossitis,
eri ofoTRTRANEY SEELE gg%tis i ncl udi ng refl ux, _
EN${N@REéreSulf GIHPYAGRL B T]inkthy] Jp5-flabid-2-spetipylinkibl 1-al-gcetic

cellac disease, food-related allergies, inflammtory
bodel di sease, ulcerative colitis and Crohn's di sease,

FEPGRLITTA Bl i R E e spasenil 1

quﬂe@ﬂmjdwbshinnto's thyroiditis, Gaves' disease,

di son' s di sease, . .
[3-({2-[(4-Chlorobenzene)sulfonyl]pyridin-3-yl }methyl)-5-fluoro-2-methylindol-1-

yl]-acetic acid;
or the C;-Cs alkyl, aryl, (CH2)mOC(=0)Ci-Csalkyl, ((CH2)mO)CH,CH:X,
(CH2)mN(R®); or CH((CH2)mO(C=0)R®), ester thereof;

m is I or 2;

nis 1-4;

X is OR® or N(R);



di abetes nellitus, idiopathic thronbocytopaenic
pur pura, eosinophilic paschiitis, antiphospholipid

wae yodnares and system ¢ | upus eryt hemat osus, Al B8&/GB2009/000142
| eprosy, Sezary syndrone, Q@raneoplastic syndr one,
m xed and undifferentiated connective tissue
di seases, inflamuatory nyopathi es incl uding
der mat ponyosi tis and ol ynyositis, polymalgia
r heurfitis badrogewenmedykrt hritis, rheumatic fever
vascubd i i el uding giant cell arteritis,
Taka%s‘%‘%%??@?t i's, Churg-Strauss syndrone,
polyarteritis nodosa, microscopic polyarteritis,
tenporal arteritis, nyasthenja gravis, cute and
&hr onf cPrpeash, fondle dperammtionpef A %‘&l’i‘Rﬂ“BFre%f? general Drmufag D as
PREANE! By BfE i Uaind 216 GBTP! bR QmyiHRlrigdNRAking a
I nfectious or autol nmune processes, | ow bac pai n,
doaipound lof Igenérak foraméa ADFasv elaimdduink¢leinvg] drsl wherdinoRe jis Ci-Ce
Fanil%al rib rnian fever, Kikuchi disease, psoriasis,
alley] or berav! M@ Ras¢-er osi s, al l ograft rejection,
reperfusion injury, chronic obstructive pul nonary
di sease, as well as rheumatoid arthritis, Still's
i seas epmpoind ssilaimed po anlydrie dfslaime dde i7\fer vsetinmedicine.
undi fferenti ated spondarthropathy, psoriatic
arthritis, septic arthritis and ot her
100f eCA compb @l Pdsadaim@a i appély ¢fcland 1o fefotlisan dies Beatment or
osteoarthritis; acute and chronic crystal-induced

meventipn i of iastimadi ingluding ellggie , asthmai branghiab AedERm atnirinsic,

deposi tian.di , ' tite: n

SRR RUhiA- 000 0L e R LIheigal sdnier men: o
d@ﬁFlﬁ(Bﬁr)/clk’rkﬁdg sefromdacyugh agsceittal Syitidr imflemsyasdrgnand  secretory
sclerosis and limted scleroderma; he ahiti.s, initis. includi
conditiggs 5 theraitRys [Ang &ATOBERIG Icgrghy iariie and GhFpuic dyinitis.dncluding
ARG ihd BeamedeRA! Wabdma¥h FhiE, pY&inidl! 8RB FHAIRS! 's@asonal

ul'cer, acute and chronic urethritis, prostatitis,
adlpigic dyiimitis, snasalo phlyppsis,s acusal yiiahginfecon including common cold,

vulvo-vaginitis, Peyronie s disease erectile .
g 00 o esRiToREY areotie i cien STy SERIRVAUT and pgpovinus.
A1 U Ritis PInk £ h fhdrbensitiviTy @adludirgl contdcniraiiies)0 eyzematous
and aut o-i mmune cardi onyopat hi es including nyocardial
deamatdfisd, phiyse Hgamititis; ephord @ermaatitisnjsgbhaseoeice dergratitiai dpgnatitis
val vul i t.i rtiti sy | ehi td: '

AL R Rt B30 agrenosm
$kUf Barasid] disopidt lapas epenmutosuy, perbpliguss pemphigdid)gepidermolysis
cryptogenic fibrosing alveaglitis, kel oids, excessive

tullopbpitisatid AR BToRdaH asuliHdesy ic yihgray, Cufqngays eosinophilias,
| | SedpCl i t i vy 0 ian
SRS, B ohl PR A TREE) Sy, Sipdi g OR Bk

fynbirome srytisenc niuttifeirse, celalitisg pampiaditisosutamzons dgnphomas, non-

scl erodernma, kidney fiprosis re.suktj ng, fEOW diabetes, . ..
melgneyas oskin L3neert apd \QURer a)ggplastlc esions; blepharitis” conjunttivitis,

especially allergic conjunctivitis, anterior and posterior uveitis, choroiditis,
autoimmune, degenerative or inflammatory disorders affecting the retina,
ophthalmitis; bronchitis, including infectious and eosinophilic bronchitis,
emphysema, bronchiectasis, farmer’s lung, hypersensitivity pneumonitis, idiopathic
interstitial pneumonias, complications of lung transplantation, vasculitic and

thrombotic disorders of the lung vasculature, pulmonary hypertension, food allergies,



at heroscl erosis, including cerebral atherosclerosis,

vasculitis, nyocardial fibrosis resulting from
wop@easdial infarction, cystic fibrosis, restePoBGB2009/000142

system c sclerosis, Dupuytrgn' s disease, fibrosis

conplicating anti-neoplastic therapy and chronic

i nfection including tubercul osis and aspergillosis and

ot her fungal infections, and ~CNS flbr03|s foll own %

gnglm, cglossHis, pp@mﬁﬁonshs,ofoemapglﬁg icludbrg tefllx otgozthophilic

&arnlrt ﬂﬁrl']s(?)cE{{{I [5}'38 9 RIROUBH RS, CloduTeted" ﬁféYgles

he preparation of an agent
1f1ﬂ£minh&)rjz beﬁélrﬁifﬁas@ Iulqeran;ve reblitiamaf Cavhnsndisease) ohastticytpsis and
aIIerglc ast hma, braonchial _asthma, intrinsic

pthes |(32Tl'é2(g;eé}a§e‘él Aisgaresgfor cﬁxa@p}en alge)élgng% diseases such as
hgﬁglt %ﬂlgﬂ'ﬁﬁ&ﬁésﬁl&{fﬁmo&r @ﬂ&?&ﬁfnsot}r&&k"g BisedseClAddisBY's disease,

assocl at ed I nflammatory and
disxsst arliten nﬂldpaﬂms tblfomﬁmeytapaemy spuamna i ensinnpbiicc pasch11t1s

cou acute nd nic.rhinitis, clu t,l
g‘?:%’h%‘llﬁles%?’“ o FYSHEGi hqpéls ?% Smﬁ‘?"éf‘g Allﬂ)glr glF YOS,
hy &y aron%%@ﬁ%e& 1ﬁddce§>&uforﬁénaﬁk&d snd mamfermmeﬁmaecnve
cut'e “viral |nfect|on i'ncl udi ng conmon co

tnssﬁeectdlseasesl,u emtﬂ@mn@ai@lyr amyppatkiphcyrleding rQ9§natomyosms and

ey 2oy BRI e mAeR oLrdftE AT e B AR fver, vascultides
IRORHRE! ok MBEIL t hrfaritise CTERBAQDS ﬁiﬁrmst i Cherg- 31['@(18&) syndrome

dermatit1s, photo dermatitis, = sebhorroeic dermatit
p.téymins |nQd¢$@r PearpICcePisi ROLYarieEiHe e PIPaTH, artenitis, Faast enia gravis,

t
EieChRE ot oafty AL e PP SR tE CERATARE PerHerl nervous
@Gﬁ'ﬁhtcgﬁplﬂ;aueﬁs dielrmmgxyam,Sthbmsser amtblmlanncaprocesses low back
angi oedens, vasculitides
e o Medhermspb dicoi MupRe Yl yha e o A B Bermian
f%‘()?re I?ﬁtua%ngirs \%&%s1sC|Hdn§t indMi Y n&'lé?ﬂﬁs Sllldgrh’l@ N®@jection,

ul I'trs, pannlculltls cut aneous
feyenlsboma injunyo ehmomicnbstaictike pubmensey diseascotaperell as rheumatoid

dyspl a ] esion bl.ephar i conj.unct j.\v |
5 Sl disFapgpanepERrIobt Br.cRALHEChtflds, Tpdifferntiated
ﬁﬁﬁ&ﬁfﬂr@éatw epdoriatic Chﬂ{rﬁisdl depc ahitis nmd @ther 1nfect10n-related
egenerative or inflammtory disorders affectin

aratqpaﬁa;escapﬁtbm disprdsrs andoosaerith@tis; pawe dad GBronHT & itﬁldaéuced

and eosi n
ﬂ'r“8ﬁlg [%]{lglgg urgt](: aﬁk%rup &Télﬁﬁﬁpd'rglaﬂ&%r sens otsllt{/olnt (}i/xsease calcium
sziﬁmﬂllatetlstendmdl sypaioiicc andt Bymeviat iiaflapmetomnBelcet’s disease,

conplications of lung transplantation, vasculitic and.
PIMaTY GNdc SefoRdaye ryoFen lshégqu% ey égSé(Eﬂllgt &F%rosw and® imited

gﬁlférggé}ﬁ{ay h@%ﬁﬁfs Hﬁio@ﬁ of 8Rdlivé [ cREIBERELis, g*):ﬁﬁkééhh!s Snephritis,

ontitis, oesophagitis includin
hephiritix, syndecmhe)opystitis caxgthurmeﬁs arlcarj sicuigr aed |<thif@aﬂlc urethritis,

E{yg{glpgg?pgid; Cel ac | Selggg'im_lf?gl 1% 4\r'u vg tvggdmﬁ{sl BE %Jog%’s éﬁ@easa
erectile dysfunction, Alzhelmer s disease and other dementing disorders; pericarditis,
myocarditis, inflammatory and auto-immune cardiomyopathies including myocardial
sarcoid, ischaemic reperfusion injuries, endocarditis, valvulitis, aortitis, phlebitis,
thrombosis, treatment of common cancers and fibrotic conditions such as idiopathic
pulmonary fibrosis including cryptogenic fibrosing alveolitis, keloids, excessive

fibrotic scarring/adhesions post surgery, liver fibrosis including that associated with



i nfl ammat ory bowel disease, ulcerative colitis and

Crohn' s di sease, mastocytosis and al so other
w@ERDbAYedi at ed di seases, for exanpl e aut oi MUPET/GB2009/000142

di seases such as hyper |IgE syndrone, Hashinoto's

thyroiditis, Gaves' disease,” Addison's disease,

di abetes nellitus, idiopathic thronbocytopaenic

pur pur a, e03|noph|I|c aschiitis, antiphaspholipid

lppmrm i apdl Gy suteninec fitipids, satroKionsr gogiuding) peurosarcoidosis,

cFe%c%lc%a kl‘ﬁ(ﬁéf?%rcﬂsn S Eﬁ Ph %ﬁﬁ%?ésa? 'bi'&lssxggg&%’wnh RA,

m xed and Lrentratet connective

Ao Bsis, | ﬁfchﬂiﬁ@t&l‘ebrammfmbdnlmm nwisduiltrsg myocard1al fibrosis

dernatony05|t|s and pal ymyositjs, i a ) X

TEHBRE {108 myoGardiy |nafar&f19w>tspg ﬁhrﬂ%wa tF%OS?Se@éﬁtmc sclerosis,

Wh’%' ff8ase] HEroAH NG 1§£Hng° Ghti-febpiaéid idferapy and chronic
yasu's arteritis, rg- Strauss syndrone,

ipfektion imduding tmhzadmﬂems and aspergifiosis pmtiytahttreﬁmgalsmfectIOHS, and

ral, terltls st heni a gravi ut e..and .

Y Shreilavnecbp A e e ap foreytite b e ARRuTIRaR seagine
peri pheral nervous system conplications of malignant,

i nfecti ous or autoi nmune processes, |ow back pain,
Flami | The usdeof taecorapmmd #Feolgimedvire lang -one| i c@ymjrlowe7 in the

Fam | ial Hi bernjan Ki kuchi .dis p

RERREet Gt e i s G S e & A5 R tereic
4s0Rd, TB#6h@Hall REHMA, inGiNkRD leRtrimbit rehd@&is&&ndmbdwmﬂg-ynduced and
di sease, as wel|l as rheumatoid arthritis, Stjl

deissinduecd astipr.dssagerspeienpghs Insludingaehrpyic cough raﬁ%qcsated with
fer t SOl

MBS W 35625 0RO GERA! yu oA Albonic cough, acue

dndfobedrii® hih#ls pinethdirgy thindga rkiiieamantdsd) oasomoteo rieitis, Imnchmal

osteoarthritis; acute and chronic _crystal-i nduced

adlprg i thindtis, riepspeh gliereie ghigitse nasal| RIYRASKy raGBWo§‘,5ﬂat“é°°“°n
1H89g§1gt LMmth S&AS Cinf f&ﬁloﬁ' B 1P3ed ntaﬁ) yﬂéﬁﬁll t\§ARO nfluenza,

syn me and synovi al i nflammati ehcet” s di sease,
qorommirys and sleconidss ytoﬁ}cogafrcmmgs,swmaqﬁ rheypsisensitinity (including

sclerosis an S der h

DFtiEh B, remmyay EHBHEE) Tty SERBA ebhqte; dermatits
RBBRddeid ermARRN Abinhaitis M{Uﬁie&M@ImQ YEéHehi plagusd lichemn selemsis et
ul cer, acute and chronic urethritis, prostatitis,

aémpljicdy mypﬁgmao@pmjpmqspgl, skim Fﬁaﬁ@lqiﬂ giscoid lupus erythematosus,
pd: S%U\é? 'grrﬁlpﬁ &ﬁ fihp %E%l?sdsc‘ bgilés%aér% arid; 'dn gfo:ﬁhé?na vascuhtldes

| sease an othe enentin
tekis O tefrias P Glitafcul i dosihophiliyig calopbcid sxeatan fﬁlaimpattmybaldness

and aut o-i nmune _car di omyopat hi es i ncl ng car di al
Sty SnduBhadhiSrSpeb LT rythem Sl elulis,

Ra%ucﬂllhg 'c%t %ﬁﬁomggln%n'rﬁélémomé bKiQ '@ﬁﬁ’@ér%nd other dysplastic

At Hert of cancers an brotic conditions
lesiﬁﬁs alslephhrmpad:dn]tmctlpmlsmsrmcjnllfyl bllergics conjaictiatitisg anterior and

pt ogenjc fibrosing alveolit kel oi ds XCe
ROSIARSY o TG s AU N, deensipt O mffpEpach Esorders
anegflfgg'tﬁe rdHflal g#)lﬂﬁalhﬂfiﬁ 588Gt tifEluding Infeb@RARL Add Soskhophilic

uterine fibroids, sarcoidosis, including
brencloss rengihgsegna bronchiectasis, farmer’s lung, hypersensitivity pneumonitis,
idiopathic interstitial pneumonias, complications of lung transplantation, vasculitic
and thrombotic disorders of the lung vasculature, pulmonary hypertension, food
allergies, gingivitis, glossitis, periodontitis, oesophagitis including reflux,

eosinophilic gastroenteritis, proctitis, pruris ani, celiac disease, food-related allergies,



scl eroderma, kidney fibrosis resulting from di abet es,
fibrosis associated with RA, WO 2009/ 090414

wEOLABRANO9/ 000142 45 at heroscl erosi s, i ncl udPeyGB2009/000142
cerebral atherosclerosis, vg culitis, nyocardi al
fibrosis resulting fron1nyo§ardial infarction, cystic
fibrosis, restenosis, system c sclerosis, Dupuytren's

di sease, fibrosis conplicating anti-neoplastic thera
inflamoptorhbewvelidigeass; ulnsrative coliisand: Crobp ¢ issases Hbﬁ%@cytogig and

sper gi a { [ .Lnfecti .
SRR LR R IBhb 9P bR B e 8 s o
hybé R syndesrad,i Hashaoto! 1thyroidifis, Graves’hdidedsey Atdison’s disease,
treatnent of a disease or condition nediated by PGD2 .. .
disbetes melitefy o oppBica tORROYIPEENICo PBIRNE  CaHEPRbEr BEfchilts,

S i ™ . i ! q <
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including rhinitis nedi canentosa, vasonotor rhinitis,
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sarcoid, ischaemic reperfusion injuries, endocarditis, valvulitis, aortitis, phlebitis,
thrombosis, treatment of common cancers and fibrotic conditions such as idiopathic
pulmonary fibrosis including cryptogenic fibrosing alveolitis, keloids, excessive
fibrotic scarring/adhesions post surgery, liver fibrosis including that associated with
hepatitis B and C, uterine fibroids, sarcoidosis, including neurosarcoidosis,

scleroderma, kidney fibrosis resulting from diabetes, fibrosis associated with RA,



enphysema, bronchiectasis, farnmer's |ung,
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lymphomas, non-melanoma skin cancer and other dysplastic lesions; blepharitis
conjunctivitis, especially allergic conjunctivitis, anterior and posterior uveitis,
choroiditis, autoimmune, degenerative or inflammatory disorders affecting the retina,
ophthalmitis; bronchitis, including infectious and eosinophilic bronchitis,
emphysema, bronchiectasis, farmer’s lung, hypersensitivity pneumonitis, idiopathic

interstitial pneumonias, complications of lung transplantation, vasculitic and



erectile dysfunction, Al zheiner's di sease and ot her
denenting disorders; pericarditis, nyocarditis,
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deQiat a’a‘u@tchﬁﬁ{’impﬁn‘; héyropathiorjaimgynidvindss cerésgh @od petipheral nervous
allergic conjunctivitis, vernal keratoconjunctivit iks)W back
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gastroenteritis, i1nflamatory bowel disease, Lo
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prostatitis, epididymitis, oophoritis, salpingitis, vulvo-vaginitis, Peyronie’s disease,
erectile dysfunction, Alzheimer’s disease and other dementing disorders; pericarditis,
myocarditis, inflammatory and auto-immune cardiomyopathies including myocardial
sarcoid, ischaemic reperfusion injuries, endocarditis, valvulitis, aortitis, phlebitis,
thrombosis, treatment of common cancers and fibrotic conditions such as idiopathic

pulmonary fibrosis including cryptogenic fibrosing alveolitis, keloids, excessive
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I'i poxygenase activating protein (FLAP) inhibitors such

memendry dissase, ABWellsas rheumatoid arthritis, psoriatic arthritis, osteoarthritis

and fibrotic diseases caused/exacerbated by Th2 immune responses, for example

idiopathic pulmonary fibrosis and hypertrophihic scars.

15. A pharmaceutical composition comprising a compound as claimed in any one

of claims 1 to 7 together with a pharmaceutical excipient or carrier.

16. A composition as claimed in claim 15 formulated for oral, rectal, nasal,
bronchial (inhaled), topical (including eye drops, buccal and sublingual), vaginal or
parenteral (including subcutaneous, intramuscular, intravenous and intradermal)

administration.
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(for the C-C family) or CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS (for the C-
X-C family) and CX3CR1 for the C-X3-C family;

Leukotriene antagonists such as montelukast and zafirlukast

leukotriene biosynthesis inhibitors such as S-lipoxygenase inhibitors or 5-
lipoxygenase activating protein (FLAP) inhibitors such as zileuton, ABT-761,
fenleuton, tepoxalin, Abbott-79175, N-(5-substituted)-thiophene-2-
alkylsolfonamides, 2,6-di-tert-butylphenol hydrazones, methoxytetrahydropyrans
such as ZD2138, SB-210661, pyridinyl-substituted-2-cyanonaphthalene compounds
such as 1-739010, 2-cyanoquinoline compounds such as 1.-746,530, indole and

quinoline compounds such as MK-591, MK-886 and BAY x 1005;
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molecules, inhibitors of other TNF isoforms, non-selective COX-1/COX-2 inhibitors
such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen,
fenoprofen, ketoprofen and ibuprofen, fenamates such as mefanamic acid,
indomethacin, sulindac and apazone, pyrazolones such as phenylbutazone, salicilates
such as aspirin; COX-2 inhibitors such as meloxicam, celecoxib, fofecoxib,
valdecoxib and etoricoxib, low dose methotrexate, lefunomide, ciclesonide,
hydroxychloroquine, d-penicillamine, auranofin or parenteral or oral gold.

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

PPAR-y agonists such as rosiglitazone; or with

anti-RSV antibodies such as Synagis (palivizumab) and agents that may be used to
treat rhinovirus infection in the future e.g. intereferon-alpha, interferon-beta or other

interferons.
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19. A process for the preparation of a pharmaceutical composition as claimed in
any one of claims 15 to 18 comprising bringing a compound as claimed in any one of
claims 1 to 7 in conjunction or association with a pharmaceutically or veterinarily

acceptable carrier or vehicle.

20. A product comprising a compound as claimed in any one of claims 1 to 7 and
one or more of the agents listed in claim 18 as a combined preparation for
simultaneous, separate: or sequential use in the treatment of a disease or condition

mediated by the action of PGD; or other agonists at the CRTH2 receptor.

21. The use as claimed in claim 11, wherein the agent also comprises an
additional active agent useful for the treatment of diseases and conditions mediated

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

22. The use as claimed in claim 21, wherein the additional active agent is one of

the agents listed in claim 18.

23. A kit for the treatment of a disease or condition mediated by the action of
PGD, at the CRTH2 receptor comprising;
(a) a first container comprising a compound of claim 1 or claim 2; and
(b) a second container comprising an additional agent useful in the
treatment of diseases or conditions mediated by PGD; or other agonists at the

CRTH2 receptor.

24. A kit as claimed in claim 23, wherein the additional active agent is selected

from the agents listed in claim 18.



