1 COMPOUNDS HAVING CRTH2 ANTAGONIST ACTIVITY The present invention relates to
compounds which are useful as pharmaceuticals, to methods for preparing these compounds,
compositions containing them and their use in the treatment and prevention of allergic diseases such
as asthma, allergic rhinitis and atopic dermatitis and other inflammatory diseases mediated by
prostaglandin D2 (PGD2) or other agonists acting at the CRTH2 receptor on cells including
eosinophils, basophils and Th2 lymphocytes. PGD2 s an eicosanoid, a class of chemical mediator
synthesised by cells in response to local tissue damage, normal stimuli or hormonal stimuli or via
cellular activation pathwagsMB©Uuan s s\ nE GCoCRIERIN ACET S0 HatsS TeaEVEIoN a wide variety of
tissues throughout the body and mediate various effects in these tissues. PGD2 is known to be
produced by mast cells, macrophages and Th2 lymphocytes and has been detected in high
concentrationSlie the @ifways o @sts me@tiapadiepisuaiatange ditkevlige pH{idubay et A, (1986), N.
Engl. J. Med. 315 8 0-804}2. Instillation of PGD2 jnto airways can provake many features of the
asthmatic respBRSE TR BT8R RS ETRHE TH2rap S t&iﬂs(ié)‘é‘&iﬂ%%%‘i‘ﬁiﬁa‘?‘ﬁﬁ? 209-213,
Sampson et ain (b8 itharaxnd2peiSnhid 8 )odndl @gindiphibaceuth watiomitiamaeryrgicalhifit839) J. Appl.
Physiol. 67: 959-962 ..THe otential of exogepously applied PGD2 to indyce inflammatory responses
ot bosn confAIEBY (0 Ot LS S e S s BRSSP o5 Sy e
exhibit exagggEGE easinopieiticagmgsinflamimgtion drd TRA EjRokeceppsodoictioellisn riaspeiise to antigen
(Fujitani et al., (2002)J., Immun I1 16%: f4231440%31. The first receptor specific for PGD2 to be discovered
was the DP re%esﬁ?g which is inkedto elilevgffl n%‘f%ﬁg'intracellular levels of cCAMP. However, PGD2 is
thought to mediate much of its proinflammatory activity through interaction with a G protein-coupled
receptor term% RTH2 (chemoattractant r c%ptor-hlc)m(%gaqous g]}gleculc?bex rﬁssed on Th2 cells)
which is expressed bsya?h C@/Sr%%(ﬁot?/t(ég,s Se85ﬁ1§pr)lllnlﬁ§ anc a%;s%l s? e aF., ié{}di%pj’.%p. Med.
193: 255-261,taridcEP856¢ 3thagy) kiRrdel RihRilildd BoamoBduemediabs; HE -&Ll7i0594ktibseems clear

that the effect of PGD2 op.the actiyation,of Th2 lymphqcytes and eosinophils is.mediated through
CRTH? sinee T0Sae e R e DRk RS BRSO B G
15Rmethyl-PGiicarhadicihthis fiespodgeadhdridbatéfeatsons RGED are thiseked uny. arPGMICGRTH2

antibody (Hiraj et al., 2001; Manneret et al., (2003) J. Pharmacol. Ther. 304: 349-355). In
contrast,the <SR B O WOIEE dous e i SRR R o
eosinophils (Hixsinedetkct2001 ;hixbreais eitadt] (R001)he. Atleagy Ginstimmunphtbds: d821988) Based on
this evidence, antagonising,PGD2 he T e (o] iﬁ Al clive . oach to treat the
inflammatory g)%p%ﬁ%efl oW%%Xe%e%ﬂldeﬁﬁgﬁjé%rib cﬁgctja%es sdi%@s%@h%rﬁgg'aﬁlgr&%nr r|1nc|)t%s and
atopic dermatifi6ilkAnto kiR(5S4csnggestsk chathe fradihesdoto thdh stthinetiates marsdh erclsdohtod identify

commourts WIS LSS TR ISP LAl ot Symalts it At

lammatory conditions, all o ich'are mediated by
the action of PEDA ¥ otheeraydisid 2i5tHy @R Bedregaptocu@otaponritseryiehdbind 88 CRTH2 are
taught in WO-A- (ﬁgg d WEOA03066047. These compounds are not new but were first
disclosed, alor%?\)/at irﬁ)ﬁa%qcbérr%llyﬁun s, in GB 1356834, GB 1407658 and GB 1460348, where they
were said to have anti-inflammatory, analgesic and antipyretic activity. WO-A-03066046 and
i FaAIR P . SOmPRU A RB 1o RIAE A AR S SPGRIH R ecentor
activity and are tﬁe%re ore ofousé( %%gﬁ% trgat e}lt or pre%/entllon o? oﬁstrug%/e%rv?/ é?seases such as
asthma, chroneabstniotivedduirtionasy efiseasaefGORDY and exprassveg biiwthel dideasetianeluding

various conditigps.,of : (o]} Kin. & , a d perighser S system
and other tissﬁ%%a@ \%grﬂ %ﬁs Z%%é%&%}ﬁg;&ec%%%?%%% gﬁp%ﬁ%ﬁé}gﬁgﬁ i%%%lqugrivgtlﬁ/%{s%\:vith an
acetic acid sulpstiduehomtntresgapesitiomntend fugitloi whgl PEL@R8N lanaunek 36844484480 relate to
indole-3 acetic acid derivatives which are 3

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-



inflammatory and antipyretic activity. Thus, although this may not have been appreciated at the time
when these documents were published, the compounds they describe are COX inhibitors, an activity
which is quite different from that of the compounds of the present invention. Indeed, COX inhibitors are
contraindicated in the treatment of many of the diseases and conditions, for example asthma and
inflammatory bowel disease for which the compounds of the present invention are useful, although
they may sometimes be used to treat arthritic conditipns. There is further prior art which relates to
indole-l-acetic acid compounds, although these are not described as CRTH2 antagonists. For example
WO-A-9950268, MAD3 A0 B2 1806 VIO FAPOA 511483 %N d MideAddied2bataly elitettofaapipostnds which
are indole-l-acetic acid derivati but these compounds are said to be aldose r se inhibitors
Cseful in the 1 ESERENP U DB NS (VS AEBUEORED: WSABBIILED Ed WG AEEA208) or
hypouricemic ggerst{ME-BRIMIS1 842hidibel, id nibhsdggd stiostorPainy, of ke B6 DorumentRthat the
compounds woul ful for the treatment of diseases, and copditions mediated by PGD2 or other
CRTH rocepBF BRI E1S 5150 51 SRS o0 PR o) AR B BB YA (including
indolel-acetic@rittEnataihees) (Whiiah eralsaéd belintibitorst ailthy@ousoxanehsyntheihsexand to be
useful in the treatm f itions such as thrombosis, isch ic heart di and stroke. The
compounds ha B arE e TSEttel 318y FROTE Boron SR et o SEutEh fo the
pyridyl group gpigeoerahifgttiotacf)TEValuaiionyatine ctosagilaialHiueet al., 2001; Gervais et
(5-fluoro-2-methy1-3-(pyridin-3-yimethyl)-indol1-ye-acetic ggi at falls within the claims of US
4,363,912 to tﬁeégﬁﬁé%r%rsk gﬁl% S;]e}/g'enp |W\93§ﬁo%(q%di%%‘?égs)8t ati |%Sg\|%rﬂﬂcélﬁflyelvelé§n§&ive as a
CRTH2 antaganisgdhainth e Gdm po uhd SCR THHE presspodi nigesmii cittrio toan tigystolas bh eo comapahiands of the
present inventio %vhicth are all indolte- tJTﬁ %HC aciéd dterh/ativegg the gref%rred C mgoqus.within U
4,363,912 are'3- mo%i-?t%i?—%?gg%lnig acid defivatives™ o are USSIiTin the tréatment of brdnchial
asthma and altbigigsrhiditisopibdsemcomipounds all have amide or hydrazide substituents in place of the
carboxylic acid derivative of the compounds of the present invention. JP 2001247570 relates to a
method of producing a 3-benzothiazolylmethyl indole acetic acid, which is said to be an aldose
reductase inhibReA-US 65853622 18| Hies tte: coatipalindsvhikicht astasaiddo be isekatriglatdiytagonists
useful in the treatment of candiions,such 8 astma, hay fever.and allergic iiniis s wel as certain
inflammatory conditions such as bronchi is, atopic andeectoplc eczema. Sogme or the compdunds of
this documentadikegnd ohenitiaceticoanidsin,t ttyeasen autiuoys ainl Ja Mechb&heh in3@niid@dry 790
(1990), teach that,compounds with,an aceti cgibgr up.an the nitrogen do not have significant
peptidoloukotion SoRod | et s U T By SIL 0 CHe oSG fien are said
to be useful inGRg Heatmarionf conditions such as thrombosis, ischaemic heart disease, stroke,
transient ischaemic attack, migraine and the vascular complications of diabetes. There is no mention
in the document of conditions mediated by the action of PGD2 or other agonists at the CRTH2
receptor. US 395 aviseatesht b Bré ulos it BB 21 -anel dter gatrbo x WO atit30e8 ks tard WhiziAare said to
be useful in th nt-pf inflammato nditions. -A- 7598 rel t mpoynds which
are CRTH2 reggg)%??gﬁta&g%rslfs%s. O(;ﬁir/l (c{i%a%%?%kal?/%‘ga%\é\g% rset(j}gllssctei?&%(ﬁ[o%?Sm%etﬁﬁgﬁzﬁsggg%fon. Cross
et al., J. Med. ©hamuds, 342846 §0836) Gdlat¢e @58 prddeBs! f0gAspaviregeitlinlevieacstid ticid

derivatives frop e, cArTeRpARSING, SIRLF.cURe SRMASIASIC IR 1 'RRTEA A 38 o4 innibiors
of thromboxane synthetase. 5
WO-A-03066047 teach that the compounds to which they relate are modulators of
CRTH2 receptor activity and are therefore of use in the treatment or prevention of
obstructive airway diseases such as asthma, chronic obstructive pulmonary disease
(COPD) and a number of other diseases including various conditions of bones and
joints, skin and eyes, GI tract, central and peripheral nervous system and other

tissues as well as allograft rejection. These compounds are all indole derivatives

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

PL 65781 and JP43024418 also relate to indole-3 acetic acid derivatives which are

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



antagonists. US 2003/0153751 relates to indole-1-acetic acid derivatives which are sPLA2 inhibitors.
However, all of the exemplified compounds have bulky substituents at the 2- and 5-positions of the
indole system and are therefore very different from the compounds of the present invention. US
2004/0116488 discloses indole-l-acetic acid derivatives which are inhibitors of PAT-i. There is no
suggestion that the compounds might have CRTH2 antagonist activity. WO 2004/058164 relates to
compounds which are said to be asthma and allergiginflammation modulators. The only compounds
for which activity is demonstrated are entirely different in structure from the indole-l-acetic acid
derivatives of thfprasesity nyedtionipGampadagiyhidhiindlibdhehCREHA T oaptdfaaee Sisslosed in
WO-A-03/097042 and WO-A-03/097598. These,compounds are indgle acetic acids but i
WO-A031097GEP FEISAoNE st IHCRAIER RSP PSRRI R isnssareerediBeycic ring. I
WO-A-03/09738& tirerarns a X rlidiiegoup ativieyindekeh 3s ppsitofirféroo3iiéh Bt W0M3/101961,
W02004/007451 and I}ﬁ%ﬁ? 5/040114 all relate tmdo eié_ ti%%cid derivativtes.w ich gre said to be
CRTH? antag SRR HRFT ENGBHRE 1Mo CompRRBr Je P dbecause
there is no spakertafaanei- @ nTOY- @rahp ditechwddadthenditidas3-fasiicmipl@laaaai thedCL group
of the compounds of the pr senmg.ventio as described below. WO:A-2005/019171 also describes
indole-I-acetic AT HRAIORAVES GHRRATS a1 e R i SIS BRASU BN FSEA o be
useful for the wesfimhenthofiyhtiatsmagpivaictiyndiseasss] bhese sohpruwwsi@ibirmve a substituent which
is linked to the indole-3 position by an oxygen spacer. 6 WO-A-2005/094816 again describes
indole-l-acetic acid compounds, this time with an aliphatic substituent at the 3-position of the indole
ring. The comfibards dvetsaipitmberCRAIER rahiiag onisigo M/ O-aReA00EIA b4l reldd e sl thoTENT H2
antagonist indgle compoungds which h terocyclic or heteroar %sgp ti u_%%ﬁlir téx, inked to the
3 postion of tHE AL TG SAB 10 o L SRt R S0 SO 8 e
compounds whigh032¢ Sintagomstd Hf 433 BRdaMOeACH HHR) feaik pedatc thesenpompuisunisiapee
indole-1-acetic acid derivatives sybstituted at 3-position with a gro R8R9, wherein R9 is
rycrogen or Al HEE QT DS MR D e BB R AR onvs. The
compounds deskriiitedsinthfsldocuhee ntamaqnotelit dabtegonistslinyitfy/ OF RORD26 $heVCRAH2

receptor. How hav ?_u I &gien ested in vivo, the Z rmacaokinetic profile of some
compounds issrme{)?f%éﬁ%ﬁ an tﬁe?)rfgglg’en yolrnli‘l e %}%{81&8%%%0 W?pﬁiﬁﬁ%ﬁﬁhﬁ%‘g%%t, which
gives an indicancugdasteotikelyrip vithaetiotuofetiie thantpewnoposnditevosthtewisefuless than might
have been expected from the in vitro binding.results..In appther of our earlie lisations
020061095 105 L8 G et S S A B R S R o
1-benzenesulfagyiisisH-pyrrol-2- yimethyl group, where the phenyl group of the benzenesulfonyl moiety

may be substituted. These compounds are extremely active CRTH2 antagonists but are rapidly

metabolised as determined by incubation with human microsome preparations. Our application
W02008/0125WU$ disé 38 blesinieS RiTid@odataghyistabmpderrsd whisi vatizdo (indbldub@ostideacid

positon of the Hed L e B R e pouincs
and their pharandcokhreetiscprbfilethe treatment of conditions such as thrombosis, ischaemic heart
disease and stroke. The compounds have an unsubstituted 3-pyridyl or 4-pyridyl
substituent in an equivalent position to the pyridyl group of general formula (I).
Evaluation of the closest analogue (5-fluoro-2-methyl-3-(pyridin-3-ylmethyl)-indol-
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



7 The present invention relate to pyridyl analogues of the compounds of W02008/012511. These
compounds do not suffer from the metabolic stability disadvantages of the compounds of
W02006/095183 and, surprisingly, it has been found that specific pyridyl regioisomers and substitution
thereof gives rise to an optimal balance of potency and pharmacokinetic properties. Specifically it has
been found that the introduction of a phenyl sulfonyl substituent onto the 2-position of the pyridin-3-y1
regioisomer provides compounds with good potency4n a functional in vitro assay together with good
pharmacokinetics in vivo. That this combination should result in a highly beneficial combination of
properties is ngicolviduis andlis nedaiaugiit by tredikidtwalans patenilikpgabicabimnssrelalingséo CRTH2
antagonists. It is partic Iag'l surprising that the 2-benzenesulfonyl- ridin-3§ 1 compqunds are potent
and specific aPALBHIBES of tRA'CRTSS ALcRMIBI A AR L VSR p B ARGl TE SRR Afnctional in
vitro assay as deeiiaie talthe cbaipihe ds e nize pesuifomylgyiicin-2-y1 analogue is significantly less
potent and that the 3-benzenesulfonylpyridin-4-y1 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 theJpyRioy1 2AT6D@ ndkfearticulanytisigniffcpridicihg eobrpeundsabipbnavehtiodol€he present
invention therefore relates togovel. om§oundf which birtld ta tgg?.?RTHZ receptor and which are
therefore useffif i1 {H& the Prlﬁ At 8948548 %18 Sgorr?gﬂlcoﬁssellﬁl iated by the activity of PGD2 at the

CRTH2 receptor. In the present invention there is provided a compound of general formula (1) 0, jj
R1-"S OH() %;‘{V Q‘*@%\% 'ﬁe% 8sr°écia?§m%%4ﬁ£hvev%¥&9%tr'é’”s%i'A’ R hetiutpd With.ong alg ubstituent;
or a pharmaceutically accéptable salt thereo

useful in the treatment of conditions such as asthma, hay fever and allergic rhinitis as

well as certain inflammatory conditions such as bronchitis, atopic and ectopic

eczema. Some of the compounds of this document are indole-1-acetic acids but the

same authors, in J. Med. Chem., 33, 1781-1790 (1990), teach that compounds with

an acetic acid group on the indole nitrogen do not have significant peptidoleukotriene

activity.

US 4,273,782 is directed to indole-1-acetic acid derivatives which are said to be
useful in the treatment of conditions such as thrombosis, ischaemic heart disease,
stroke, transient ischaemic attack, migraine and the vascular complications of
diabetes. There is no mention in the document of conditions mediated by the action

of PGD; or other agonists at the CRTH2 receptor.

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 compounds of general formula (l) are antagonists at the CRTH2 receptor and are useful in the
treatment of conditions which are mediated by PGD2 or other agonists binding to CRTH2. These
include allergic diseases, asthmatic conditions and inflammatory diseases, examples of which are
allergic asthma, perennial allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact
hypersensitivity (including contact dermatitis), conjunctivitis, especially allergic conjunctivitis, vernal
keratoconjunctivitis and atopic keratoconjunctivitis, e®sinophilic bronchitis, food allergies, eosinophilic
gastroenteritis, inflammatory bowel disease, ulcerative colitis and Crohn's disease, mastocytosis and
also other PGxdagadiated diseases, for example autoimmune diseases such as hyper IgE syndrome
and systemic lupus erythematus, psoriasis, acne, multiple sclerosis, allograft rejection, reperfusion
injury, chronic obstructive pulmonary disease, as well as rheumatoid arthritis, psoriatic arthritis,
osteoarthritis arsl flooRic 1dizeasazlaatssed/exdcerbaiedibyathi? darivdtiece sploobeardosExample
idiopathic pulmqnary fibrgsis and hypertrophic scars. The improved potency in the whole blood
coamopt shall Gige I b Al EoRREIRL e BH HE SR8 P o BRIl () is
particularly sutpeig@ingnsincposainasafitiie ¢adoposyisnohidQrA ROR5IA4260difibiehteremaldsest in
structure to the compounds of general. formula (1) do not have these advantageous properties. In
particular, the Cc%ﬂ?ﬁ ﬁlﬁ%lOgsft%éﬁsp%tiL}VSPWE’)-A-ZOOSIOMZGO is similar to the compounds of the
present invention and might have been expected to have similar properties. However, in in vivo
experiments carfi ' dog, the replacement of the 4-methylsulfonylbenzyl group in Example
7 ot wo-Ar oS R R e R R e S DR oty B s boumas o
formula (1) haakignifiband effectsopgdéeipinahmahokinetpesind<hei §htdrmxo (RISHEeatagenidien
Compound 17ag{.WO-A-2005/044260 Is administered orally, its pharmacokinetic profile in vivo is less
favourable thah that of the compounds of general formula (1). 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,mj n expected from their in vitro activity as,measured by radioligand
binding experir{rﬁgjr?t%6 Mgegﬁi%ﬁﬁf{%escteop%ﬁlﬁ%{h%rnvf‘{ng}%ﬁ,l e i?ﬁuﬁ}r/(ﬁ}e%eﬁa? 0 %c%lr%ﬁtﬁge%gry specific
to the group ofrdbmpoatins oddentnal fdrmeudalil)c @opopodn fis wihich actieve nsndongoakssedy related to

the compounds specifically. disclosed in WO-A-2005/044260 do not have h. favoura roperties.
For oxample, (16 SIS S e Sroarral Tl 1o b e SOBK dhat i At on on the
pyridine ring apljesaniifentimking methylene moiety which is joined to the 3-position of the indolyl
scaffold are less active in in vitro whole blood eosinophil shape change tests. In the present
specification "C1-C6 alkyl" refers to a straight or branched saturated hydrocarbon chain having one to
six carbon ato@msgamfstiohatly suldstituted VREABh ecorntvorarb als dodstiinewo andB P WitH dne or
more C3-C8 cycl | gr mples.include methyl. ethyl, .n-propyl, isqpropyl, t- l, n-hexyl,
trifluoromethy%rba?c Ior_c‘gétﬁlé;@@r%E%(k%/le%lggi/ed%%%ﬁ)ﬁl éﬁe%eyllenr}?g&/cg% %%y?c lnalgtﬁy elgegf/{é}/(%utyl and
methylenecyclblefTPH X Hbetanol€ 158 kBnalisyifubed at stheil2-neasingnto tiher abGvenerdepedhat it refers

to a straight or_branch % tur qx}‘g%o&?m in_having one 1o eighteen on atoms. In the
present speciffc%ﬁ%ﬁ'g% %&cygﬁoal yl" refers to%%g{ﬁré\stea(% 3%11} 1(1)%}1}8" ré%%u%%%vfﬁgot e:ge to eight
ring atoms ang@tionally substituted with one or more halo substituents. Examples include
cyclopropyl, cyclopentyl, cyclohexyl and 4- fluorocyclohexyl. 10 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 systei Qi Ao &tidVEPRFAOEY HaWng 200 B 7d 31 aivdg WAIDOPS A1énd anltl cdataitting up to

three rings. Whey e@ﬁ‘-?&ﬂig@c‘i@ 89%%?\9@&{‘% W rig%ﬁﬁgk%'ﬂingﬁég&ﬁ%%i%g\'ﬂ%ﬁ%ma“C in

character. Examp es of aromatic moieties are benzene, napht ene, Indan n ene. The term
"heteroaryl" indiEccomtereaiithdrope dlificatiomoufiss tofagdner sy sremugitl)aborausic disagastephaving

from 5 to 14 rigg,alpie, At et a5 oL WIIPISANFISTRRIAM REEEIEA oM Ma0Ad % e

containing up ree rings. Where a heteroaryl group contains more than one ring, not all rings must
be filly aromatienchbreeremprardplelstior pressidanylegtosupss ideicdecgyrédime, pyrimidine, indole,
benzofuran, benzimidazole and indolene.

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.



Appropriate pharmaceutically and veterinarily acceptable salts of the compounds of general formulae
(I) include basic addition salts such as sodium, potassium, calcium, aluminium, zinc, magnesium and
other metal salts as well as choline, diethanolamine, ethanolamine, ethyl diamine, megulmine and
other well known basic addition salts as summarised in Paulekuhn et al., (2007) J. Med. Chem. 50:
6665-6672 and/or known to those skilled in the art. Salts which are not pharmaceutically or veterinarily
acceptable may still be valuable as intermediates. Pgdrugs are any covalently bonded compounds
which release the active parent drug according to general formula (I) in vivo. Examples of prodrugs
include alkyl ewstersaoptios/oonspeundmalgeribealifoliiuladdtitonadaroplgoiirigstarstiof@eangral formula

(1) below. 11 which is generally at the 4-position of t henyl group RI. Particularly active
compounis oM thd BHELEIRVEEBHhIES G P LRSIk Ny T R g1
-fluoro-2-methydine R THRL)regedidsacid; [5-Fluoro-3-( { 2- [(4-fluorobenzene)sulfonyl]pyridin-3-y1
methyl)-2-methylindol- 1 - ylFacetic acid; [3-( { 2- [(4-Chlorobenzene)sulfonyl]pyridin-3 -yll methyl)-5
-fluoro-2-methylindol- 1- ylFacetic acid. Compounds of general formula (I): 1l wherein W and R' are as
defined for geNecal 2006/ Bneklates to CRTH2 antagonist indole compounds which have a

heterocyclic or heteroaryl substituent directly linked to the 3-position of the indole

ring system.

In our earlier application, WO-A-2005/044260, we describe compounds which are
antagonists of PGD, at the CRTH2 receptor. These compounds are indole-1-acetic
acid derivatives substituted at the 3-position with a group CR*R’, wherein R’ is
hydrogen or alkyl and R® is an aryl group which may be substituted with one or more
substituents. The compounds described in this document are potent antagonists in
vitro of PGD; at the CRTH2 receptor. However, we have found that when tested in
vivo, the pharmacokinetic profile of some compounds is not optimal and their
potency in the whole blood eosinophil shape change test, which gives an indication
of the likely in vivo activity of the compounds, is often somewhat less than might

have been expected from the in vitro binding results.

In another of our earlier applications, WO2006/095183, the indole-1-acetic acid
derivatives are substituted at the 3-position with a 1-benzenesulfonyl-1H-pyrrol-2-
ylmethyl group, where the phenyl group of the benzenesulfonyl moiety may be
substituted. These 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.



R4 is C1-C6 alkyl or benzyl; may be used in a process for the preparation of a compound of general
formula (1), the process comprising reacting the compound of general formula (II) with a base such as
sodium hydroxide or lithium hydroxide. The reaction may take place in an aqueous solvent or an
organic solvent or a mixture of the two. A typical solvent used for the reaction is a mixture of
tetrahydrofuran and water. Compounds of general formula (1) may be prepared from compounds of
general formula (1l1): 12 1lIl wherein W is as defined 7n general formula (1) and R4 is as defined in
general formula (Il); by reaction with an aldehyde of general formula (IV): NS 00 (IV) wherein R1 is as
defined for gefMaeal feesuta (Hvdhpreactiae may perichiriethaleiiresheopraienceeptimaéhysilyltriflate

(TMSOTT) in r Qrganic solvent and at reduced temperagure, for example -5 to 10C, typically
0C. Th intornRAENAAT s (0 HoIEBERES AT aETE ARG h SC T ahyirane
Procedures fodidad piepaeatidniaf compauidsoofWyenoc/iosntiadil) siepkistylytdtthaseéskilled in the

tand i | involve alkylati he 5-halo-indole derivatjve at the 1-position with
2iohabromoa BIND OBV o e SHORY S S OIS e valiod she deby

available or meytieapteharedddp o ane fledsmaCskineoupdseigenespktoficuila (i iantayibe

prepared by ﬂ}%ur&? %Lt(?cr][h%f i%t?gg{]lgggl? gfo eI %gln%’rlasllfﬁjggﬁlgu \Qituent onto the 2-position of the
pyridin-3-yl regioisomer provides compounds with good potency in a functional in
vitro assay together with good pharmacokinetics in vivo. That this combination
should result in a highly beneficial combination of properties is not obvious and is
not taught by the literature and patent applications relating to CRTH2 antagonists. It
is particularly surprising that the 2-benzenesulfonyl-pyridin-3-yl compounds 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-benzenesulfonyl-
pyridin-2-yl analogue is significantly less potent and that the 3-benzenesulfonyl-
pyridin-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)

10\\5//0
L _—
R N

—
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OH (I)



13 wherein X is a leaving group such as halo, especially fluoro or chloro; with a compound of general
formula (VI): R1-SO2Na(VI) wherein R1 is as defined for general formula (1). 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 are therefore useful in a method for ghe treatment of diseases and conditions
mediated by PGD2 or other agonists at the CRTH2 receptor, the method comprising administering to a
patient in neeavitsuich treatment a suitable amount of a compound of general formula (1). In a third
aspect of the igyentjon, there is provided a compound of general formula (l) for use in medicine,
particularly for'tigé ﬂ’l’?ﬁ%’ f’r‘é(itment or prevention of diseases and conditions mediated by PGD2 or
other CRTH2 Rcepiin¢ragopistaafysitatinace, wherers riso piavidedtthe use of a compound of general
formula (1) in the preparation of an agent for the treatment or prevention of diseases and conditions
mediated by CRTH2 receptor agonists, particularly PGD2. The compounds are particularly effective
when used foroihe fheatmeaniteayexespnblofaliehgieasthma, perennial allergic rhinitis, seasonal
allergic rhinitis, atopic dermatitis, contact hypersensitivity (including contact dermatitis), conjunctivitis,
especially allergic conjunctivitis, vernal keratoconjunctivitis and atopic keratoconjunctivitis, eosinophilic
bronchitis, footlallesgipsyedsitgrehiiallbgadirobrier tiga goidssnatheyCROVHS ciseptee autterative colitis

and Crohn's disease, mastocytosis and e ather PED.mediated disgases, focxample utoimmune
diseases such"as hyper fgE syndrome ana syStemic tLpts erythematus, psoriadis, aéfe, multiple

sclerosis, allodrattingjeetidrR Téfierfusiosdnjucyudhraihtcepb slisetses, pulmonacy cisdasmsasndell as
rheumatoid arthﬁ'tis soriatg: arthritis ostef)arth[riti%a d fibroltlic diseaﬁclas caused/eﬁacErbated by Th2
. intland atory. disgases. e'Xé%H’IB <3 Al owhich: are allereic, asthina . perennial allergic
immune respofisés, 1or exampie Idfopathie pulonary fibrosis ant Hyperiopic Sears.
rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact hypersensitivity
(including contact dermatitis), conjunctivitis, especially allergic conjunctivitis, vernal
keratoconjunctivitis and atopic keratoconjunctivitis, eosinophilic bronchitis, food
allergies, eosinophilic gastroenteritis, inflammatory bowel disease, ulcerative colitis
and Crohn’s disease, mastocytosis and also other PGD2-mediated diseases, for
example autoimmune diseases such as hyper IgE syndrome and systemic lupus
erythematus, psoriasis, acne, multiple sclerosis, allograft rejection, reperfusion
injury, chronic obstructive pulmonary disease, as well as rheumatoid arthritis,
psoriatic arthritis, osteoarthritis and fibrotic diseases caused/exacerbated by Th2

immune responses, for example idiopathic pulmonary fibrosis and hypertrophic

scars.

The improved potency in the whole blood eosinophil shape change test and
pharmacokinetic profile of the compounds of general formula (I) is particularly
surprising since some of the compounds of WO-A-2005/044260, which are closest in
structure to the compounds of general formula (I) do not have these advantageous
properties. In particular, the compound of Example 17 of WO-A-2005/044260 is
similar to the compounds of the present invention and might have been expected to
have similar properties. However, in in vivo experiments carried out in the dog, the
replacement of the 4-methylsulfonylbenzyl group in Example 17 of WO-A-
2005/044260 with the 2-(benzenesulfonyl)pyridine-3-ylmethyl group in the

compounds of formula (I) has a significant effect on the pharmacokinetics of the



The compounds of general formula (I) 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) together
with a pharmaceutical excipient or carrier. Other active materials may also be present, as may be
considered appropriate or advisable for the disease or condition being treated or prevented. The
carrier, or, if more than one be present, each of the ®arriers, must be acceptable in the sense of being
compatible with the other ingredients of the formulation and not deleterious to the recipient. The
formulations incwgethdse widiakievwaeorabirgoiaidnersalf bvanohizd(Brbakad)) tepidatifinetueing eye
drops, buccal and sublingual), vaginal or pargnteral (including supcutaneous, intr mus%ul r,
intravenous aifd ra&ér%ﬂ)fﬁmﬂﬂﬁﬁtigﬁog d Hay' b2 prepatelf BYEA q‘ng}%o%%eﬂ k?%i/vn in the
art of pharmaypnifeinidslief géastaifvstiatiofi)will depend upon the condition to be treated but preferred
compositions are formulated for oral, nasal, bronchial or topical administration. 15 and intimately
bringing into association the active agent with liquid carriers or finely divided solid carriers or both, and
then if necessarydbapingoihmarpddcheldampyentioof exiend<2 09 snethdes, foe prepafvngdthat

pharmaceuticahcom osition . comprising bringi compound of general formula %?Pin canjunction or
association with¥ ;5 ar r%(%lbcligaﬁ)lg(/’%dr Vel Eﬁl@?@ceep ARES BEIEY P \%%%I&e'e_s ﬁ%lu%{%“ﬁs for oral
administrationhavthedereseptdtedefitiontheay ihevjireseinitedyas: tisanatal )itsadidipasdchjpslites, sachets
or tablets each containirtlgtaﬁre ﬁtﬁ[&wined ?mount of the active agent; as a powder or granules; as a
solution or a sﬁ’%%eerhnsll%ln of the active abeé:ﬁP N an agueous 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 (¢, (ablets,and capsules), the erm, ‘aceeptable garier Indludesvetigies Such as
common excipients’e.g. %?in(fing ggenfg, or examp syru%, é)cacia, ge ati%, sgrgltoﬁr{lr%gacanth,
polyvinylpyrrolidoge¢Fad icomdy, thethyloathdosds ethidbeditd asensaditumcbaxdipxyaiaaityicedhelose,
hydroxypropyimetiylcellulose. sugpse.and stary flle an gaitiers Jor exampls, sorn sigich. gelatin,
lactose, sucrose, l%lcrocrys?a iné cellufose, Kaolin, mannitof, dicalcidm phosprhate, sodium chloride
and alginic aci@yanchhlbpoapigissicias eragpésitim stedrgtes sddianersictaratelan(d) othehimktallic
stearates, glycero rate, stearic acid, silicone fluid, talc waxes, oils and.colloidal silica. Flavouring
oS s e Bl ot K S bty Alobr B B Tkt S MERIE Y
be desirable tanatly reolooraty wherht o jmakd thaldodggsifarmatddilnitidptifiedield abidtssmay also
be coated by methodsiwellinonninihe.art A abistmay be made by compression or moulding,
optionally with-one or more accessory mgredllerﬁs. éorﬁpresséﬁ tablets may be prepared by
compressing in a suitable machine the active agent in a free flowing form such as a powder or
granules, optign llk% mixed with a:binder. Jubricant, inert diluent, preseryative, surface-active or
dieperaimg aoa R UN e el o o S SRS ' e
powdered conydumentnoistbamdhaitingoireit Bguichditue atomkendbiptsonwm@ly cphenallydoeitoated or
scored and may b, qmulaied 1650 asip Rigyide sifvatcaniialied telease alific Agfiyg,egent. Other
formulations suitable for oral administration mc(ude lozenges comprisi3ng the activ agent In'a
flavoured baséixasualy suoehséeanthetbatia sthyhgacaptbpyastifesropyiprisibytyie aothexghent in an

nert base suol BRI ATC ALERIID A HOrORR AR ARSEIR A IMoURUASRSS SRRSO the

active agent in a suita uid carrier.
methylenecyclobutyl and methylenecyclopentyl.

The term “C;-C,3 alkyl” has a similar meaning to the above except that it refers to a
straight or branched saturated hydrocarbon chain having one to eighteen carbon

atoms.

In the present specification “C;-Cg cycloalkyl” refers to a saturated carbocyclic group
having three to eight ring atoms and optionally substituted with one or more halo
substituents.  Examples include cyclopropyl, cyclopentyl, cyclohexyl and 4-

fluorocyclohexyl.



For topical application to the skin, compounds of general formula (I) 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 (1) may be
used for the treatment of the respiratory tract by nasal, bronchial or buccal administration of, for
example, aerosols or sprays which can disperse thelpharmacological active ingredient in the form of a
powder or in the form of drops of a solution or suspension. Pharmaceutical compositions with
powder-dispersingerepettisscuualiiveoriain; iefagdisitideothlacdversngsestitido.a liquid propellant
with a boiling point below room temperature and, if desired, adjuncts, such as liquid or solid non-ionic
or anionic surfactants and/or diluents. Pharmaceutical compositions in which the pharmacological
active ingredieTtidsdrmsohuidncdidaihtoxeoltiioprigdhispactidaide psapetantingng duithermore, if
necessary, an additional solven and/o¥ a st %ili Er..lnste d of the propellant, compressed air can also
be used, t bey BOLSTR AT Sh A o B B B TR SR B FCARL S LALIRER (5 MEession and
expansion deviogs Pavéieteral tofmutatipnenvilliganeralydneosteriles, Typiahlynghermosbofiilie
compound will be about 0.01 to 100 mg/kg; SO as to maintain the concentration of drug n the plasma
2t & concentrallSMBHeE B5THibic PEED 5t e LR QST Fhe Brcite AHRATHEK:
compound of geiwekahfdrimddad|) which is therapeutically effective, and the route by which such
compound 17 is best administered, is readily determined by one of ordinary skill in the art by
comparing the blood level of the agent to the concentration required to have a therapeutic effect.
Compounds ofhenatal therardar(l) mashbe ergext iof acbenipnaticativiincefioe toranore sctisie agents which
are useful in the tre%tmelgllg of tthe diseases ang Igolr_lgtions Iisfted abgveha%lthoug?:}th%sqlactive agents
are not necesgé?f@alh%i%i ors ot I-l’lé\ﬁliga he ¢rY rrelgép?o?Whgre}grse, 16 p armacedtical
composition deseribedmbele tethyracdNip alycontaid enstainmgrepofdhibse aoiye a@kwrts. ahere is
also provided fhe use ot 2 compound of general formula () ih preparalionaf.an adept for the
treatment of diSeases and conaitions medra edlbyecrﬂflﬁ’-l recep aggnlsts,lé ecia yllg(]fDZ,
wherein the agéataatso cdinpnipdss aof alietitiongl] agtivepagentudsefyirfdmihepyeatidernt ahthdesame
diseases and ngd&fﬁ)gﬁ. Tr}lez?e i%ggitliggaé ?‘C&iovl% agents may be other CRTH2 receptor antagonists or
may have a comp%e ely dil?feererrﬁ maode of action. rﬁiey include existing therapies for allergic and other
inflammatory diseases including: Suplatast tosylate and similar compounds; 132 adrenoreceptor
agonists such as metaproterenol, isopraterenal, jisoprenaline Ikgi terql,.s I?‘Etamol formoterol,
ameterol, i e e s B T SRR e
such as theoppstiénd &orahaiain@pmdlinte, basistacklitstalsiisessduchsadisodipotassomoghicata,or
muscarinic rec E&% %rrlrtlagomgts %:r}lgﬁ 1i[iotro;i)li m; Q}ih%[&mingﬁt Sforaexavrvneri)Jle hist%mmgeHl receptor
antagonists suc asllorétaélne’, cetlﬁzme,raes?forata Ine, levocetirizine, fsexofenaéllsne, asteniizole,

azelastine andiciherpti@niramirtbaoo bt eecahybr dmtsigonistsgulmine and other well known
basic addition salts as summarised in Paulekuhn et al., (2007) J. Med. Chem. 50:
6665-6672 and/or known to those skilled in the art.

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

as intermediates.

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

(IT) below.

In particularly suitable compounds of general formula (I), the phenyl group R' is

unsubstituted or is substituted with a single halo substituent, usually fluoro or chloro,



al and a2 adrenoreceptor agonists such as propylhexedrine phenylephrine, phenylpropanolamine,
pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride and 18 ethylnorepinephrine hydrochloride; modulators of
chemokine receptor function, for example CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5,
CCR6, CCR7, CCR8, CCR9, CCR10 and CCR11 (for the C-C family) or CXCR1, CXCR2, CXCR3,
CXCR4 and CXCRS5 (for the C-X-C family) and CX30R1 for the C-X3-C family; Leukotriene
antagonists such as montelukast and zafirlukast leukotriene biosynthesis inhibitors such as
5-lipoxygenaseiittibiters omby lipthy genastoactivating@rateiop RAP) 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-subsl?wtﬁdﬂargyafwm@hﬁmiﬁm o@mp@mmﬁﬁmhmma}sgolo 2-cyanoquinoline
compounds s 746, 530 line c nds uch a 591, MK-886 and BAY x
1005, Phosphble R R BTG PR T ST SReH UM A andbocy
therapies suchi@d;omalizumab; anti-infectives such as fu5|d|c aC|d (partlcularly for the treatment of
atopic dermati é;,antl -f clotn rtic rth tregtment topic dermatitis);
immunosuppnlet? AL 353?25@1?0% eélzaﬁl& f L)}ﬁfPK/ ﬁlﬁu 1 'éngggé] 8? (mammatory
skin disease oyliieenativady FK-506, rapamycin, cyclosporlne azathloprlne or methotrexate;
Immunothera aIIer u er suc azax; cort osteraids such as
prednisone, pﬁécﬁ?f E@ Eﬁ?unlso arele%nam rrUé’I n%]rzla'c?e ﬁé’ﬁ%me azscl)lﬁee ﬁr((){|c())%((){nate

budesonide, fluljeastioeg@rbpionate mometasone furoate and qutlcasone furoate drugs which promote
Thl cytokine response such as interferons, TNF or GM-CSF. CRTH2 antagonists may also be

combined wit Q&%%%lg At éﬁgr{eeré?fgeveioqmgnt for inflammatory indications including:

\ //O

I
wherein W and R' are as defined for general formula (I); and
R*is C,-C¢ alkyl or benzyl;
may be used in a process for the preparation of a compound of general formula (I),
the process comprising reacting the compound of general formula (II) with a base
such as sodium hydroxide or lithium hydroxide. The reaction may take place in an
aqueous solvent or an organic solvent or a mixture of the two. A typical solvent used

for the reaction is a mixture of tetrahydrofuran and water.

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

formula (III):



other antagonists of PGD2 acting at other receptors such as DP antagonists; drugs that modulate
cytokine production such as inhibitors of TNFa converting enzyme (TACE) anti-TNF monoclonal
antibodies, TNF receptor immunoglobulin molecules, inhibitors of other TNF isoforms, non-selective
COX-1/COX-2 inhibitors 19 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 phenylligtazone, salicilates such as aspirin; COX-2
inhibitors such as meloxicam, celecoxib, fofecoxib, valdecoxib and etoricoxib, low dose methotrexate,
lefunomide, ciclesonide, hydroxychloroquiie, d-pgaicillamine, auranofin or parenteral or oral gold;
drugs that modulate the activity of Th2 cytokin
and soluble receptors; PPAR-y agonists such as rgsiglifazone; or with anti-RSV antibodies such as
Synagis (palivizumab) and agents that may be used to tyeat rBinovirus 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 compound of general formgg{l) and one or more of the agents listed
above as a combined preparation for simultaneous, jggparate or sequential use in the treatment of a
disease or condition mediated by the action of PGD2 at the CRTH2 receptor. In yet another aspect of
the invention, there is provided a kit for the treatment of a disease qr condition mediated by the action

of PGD2 at th&'bseh MY etsepiof CBrpriirks e s {eunting) coihdRisitig?a dsfssuii stisedleral

formula (1) and@sg g;ogn;@gagg,ﬁ%mrﬁ@m@%@@gg&pﬂmﬁg@v&\aﬁems listed above. The
invention will now be described in greater detail with reference to the following non limiting examples.

In Example 1, the 1H NMR spectra were obtained using a Bruker Advance Il spectrometer operating at
300 MHz. All signals were referenced relative to residugl protic solvent. 20

/7 \\

Iv)
wherein R' is as defined for general formula (I). The reaction may be carried out in
the presence of trimethylsilyltriflate (TMSOTY) in a non polar organic solvent and at
reduced temperature, for example -5 to 10°C, typically 0°C. The intermediate

product is then reduced, for example with a trialkylsilane such as triethylsilane.

Procedures for the preparation of compounds of general formula (III) are known to
those skilled in the art and in general involve alkylation of the 5-halo-indole
derivative at the 1-position with an alpha-bromoacetate derivative or related
alkylating agent. 5-Halo-indole derivatives are readily available or may be prepared

by known methods.

Compounds of general formula (IV) may be prepared by the reaction of a compound

of general formula (V):

i
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acquisition. 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 Ex@amples 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,
ODSA 150x4.ermerchiji Xwith &amatylgrphasechradiand, kepaeianyl005-9.EHlbedyifluoracetic acid in water

and 100% - 0.0l‘g) trifluoraceC{icf’]acid in eto‘é]ri%gg;r¥ un over 16 minutes, with a total run time of 21
i

minutes. Exar%f icﬁ%oﬁ’élﬂb %flf‘\rse-‘lf E% :sulfonyl)pyr id in -3-y1]methyl }-5- fluor

0-2-methylind ol-l-ye-acetic acid (Compound 1) 2-(Benzenesulfonyeisonicotinaldehyde 0 0
R'-SO;Na (V)

wherein R' is as defined for general formula (I).

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 are therefore
useful in a method for the treatment of diseases and conditions mediated by PGD, or
other agonists at the CRTH2 receptor, the method comprising administering to a
patient in need of such treatment a suitable amount of a compound of general

formula (I).

In a third aspect of the invention, there is provided a compound of general formula
(D) for use in medicine, particularly for use in the treatment or prevention of diseases

and conditions mediated by PGD; or other CRTH2 receptor agonists.

Furthermore, there is also provided the use of a compound of general formula (I) in
the preparation of an agent for the treatment or prevention of diseases and conditions

mediated by CRTH2 receptor agonists, particularly PGD,.

The compounds are particularly effective when used for the treatment or prevention
of allergic asthma, perennial allergic rhinitis, seasonal allergic rhinitis, atopic
dermatitis, contact hypersensitivity (including contact dermatitis), conjunctivitis,
especially allergic conjunctivitis, vernal keratoconjunctivitis and atopic

keratoconjunctivitis, eosinophilic  bronchitis, food allergies, eosinophilic



DMSO, 100C SO2Na 94 h
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gastroenteritis, inflammatory bowel disease, ulcerative colitis and Crohn’s disease,
mastocytosis and also other PGD2-mediated diseases, for example autoimmune
diseases such as hyper IgE syndrome and systemic lupus erythematus, psoriasis,
acne, multiple sclerosis, allograft rejection, reperfusion injury, chronic obstructive
pulmonary disease, as well as rheumatoid arthritis, psoriatic arthritis, osteoarthritis
and fibrotic diseases caused/exacerbated by Th2 immune responses, for example

idiopathic pulmonary fibrosis and hypertrophic scars.

The compounds of general formula (I) 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) together with a
pharmaceutical excipient or carrier. Other active materials may also be present, as
may be considered appropriate or advisable for the disease or condition being treated

or prevented.

The carrier, or, if more than one be present, each of the carriers, must be acceptable
in the sense of being compatible with the other ingredients of the formulation and not

deleterious to the recipient.

The formulations include those suitable for oral, rectal, nasal, bronchial (inhaled),
topical (including eye drops, buccal and sublingual), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous and intradermal) administration and may

be prepared by any methods well known in the art of pharmacy.

The route of administration will depend upon the condition to be treated but
preferred compositions are formulated for oral, nasal, bronchial or topical

administration.

The composition may be prepared by bringing into association the above defined

active agent with the carrier. In general, the formulations are prepared by uniformly



00 To a stirred suspension of benzenesulfinic acid sodium salt (9.36 g, 0.057 mol) in DMSO (45 ml),
was added 2-fluoro-3-pyridinecarboxaldehyde (5.20 ml, 0.052 mol). The resulting mixture was stirred
at 100C for 94 hours. After cooling to room temperature, the reaction mixture was partitioned between
ethyl acetate and water. The organic layer was separated and the aqueous further extracted with ethyl
acetate (3 x 150 ml). The combined organic extracts were washed with water (100 ml) and brine (100
ml), dried over anhydrous Mg504, filtered and evaparted. The resulting 21 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 compauddr{{ifaMSyRoTi e 8 3ntdinsddtiatidd he bty NMB{ BMB O}juld E@r(ddsl odl fih €168 Hz),
592 (1, 00, 33,7, 4100) 832 (1, 40,0 LT, 70152} 808807 @I 7,553k 9l 9. O
13-(2-Benzenasuiioiv-pytcads-@-yheretdy | febfitepronze ety rincatdklydoinpostiv acichgihiylgster A
solution of (5-fluora-2-methyl-indo1-1- %@70 tic acid ethyl ester. (0.95 g, 4.04 mmol), prepared as
described in EXRHE 1 GPURSITU0BI0BSTS A4 b LnIEREBIRSHS ) S RS (.0 6, 404

mmol) in dry ditliaiecaetitaie ¢4 Sanbinadyaddeptshovdyraeepbvetiidiées to a stirred solution of TMSOTT
(1.46 ml, 8.08 mmol) in dry dichloromethane (12.5 ml) cooled to OC under N2. This mixture was stirred
for 15 minutes and triethylsilane (1.94 ml, 12 12 mmol) was added in one portion. The reaction mixture
was stirred forFaimdhtining tes, welr mizaiids nacion témgerpieseptaind atiencinag by fhressiowd agdition of

saturated aqueous aHCO3 %loagwlgé Th resulplgg t())llppa%ﬂe%mlx re was extracte%é/)[/lth .

dichloromethafie Tre E8mBHed org hic ‘fgyéerlg werd'washied Wi %?Pr%l,ngﬁ%a SVEr aeﬁﬁi}a?gus MgSO4,

filtered and evapouvatedt. thbedeseitjrgisakdc \was getriiegtdnnkeluma shitnivatagrapkycetubimgfvith ethyl
acetate:hexant?‘s 0:100 to 60:40 v/v to affortl‘i 1.%1 c11 é64%2 of the tige c‘(a;n ound (|5$_M_S RtT = 6.63 min,
MH-+ 466.8). 11-1KMR (BT S S8R a8 0.8, H 5 1By B 4% ‘f&ﬁ? ). 2767 (3 ddt, 3 1.3,
27.7, 7.4 Hz), lihd 2:341§id, m), wad& (i Idil ddyudddetyulsDid 2y, 4k 2D 0L, etid, J 4.2, 8.9 Hz), 6.90 (1H, dt,
J2.5,9.0Hz), 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). 22 aj 2- Benz enesu lib nd in-3 -find 1-1- -ac et ic acid (Compound 1)

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

“acceptable carrier” includes vehicles such as common excipients e.g. binding
agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, polyvinylpyrrolidone
(Povidone), methylcellulose, ethylcellulose, sodium carboxymethylcellulose,
hydroxypropylmethylcellulose, sucrose and starch; fillers and carriers, for example
corn starch, gelatin, lactose, sucrose, microcrystalline cellulose, kaolin, mannitol,
dicalcium phosphate, sodium chloride and alginic acid; and lubricants such as
magnesium stearate, sodium stearate and other metallic stearates, glycerol stearate,
stearic acid, silicone fluid, talc waxes, oils and colloidal silica. Flavouring agents
such as peppermint, oil of wintergreen, cherry flavouring and the like can also be
used. It may be desirable to add a colouring agent to make the dosage form readily

identifiable. Tablets may also be coated by methods well known in the art.

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active agent in a free flowing form such as a powder or
granules, optionally mixed with a binder, lubricant, inert diluent, preservative,
surface-active or dispersing agent. Moulded tablets may be made by moulding in a
suitable machine a mixture of the powdered compound moistened with an inert

liquid diluent. The tablets may optionally be coated or scored and may be formulated



To a stirred solution of [3-(2-benzenesulfonyl-pyridin-3-ylmethyl)-5-fluoro-2- methyl-indo1-1-y1]-acetic
acid ethyl ester (1.20 g, 2 56 mmol) in THF (26 ml) was added a solution of potassium hydroxide (0.43
g, 7.68 mmol) in water (9 m1). The resulting solution was stirred at room temperature for 3.5 h. THF
was removed in vacuo and the remaining aqueous layer was acidified with aqueous HC1 (0.1 M, 25
m1). The product was collected by filtration, washed with water and dried in vacuo to afford 1.12 g
(100%) of the title compound (LCMS RT, 4.58 min, Ws+-H 437.2). 11-1 NMR (DMSO0): 8.41-8.27 (1H,
m), 8.06-7.91 (2H, 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, s), 2.27 (3blas)o Bxaniteleldw Hreparation @idasdodtie-3c(if1{deflu or ob enzen e)sulfonyl]pyr id
in3-yl}methyl)-2- methylind ol-1-ylkacetic acid (Compound 2)
2-(4-Fluorobenzenesulfonyl)-pyridine-3-carboxaldehyde 00 2-Chloro-3-pyridinecarboxaldehyde (4.04
g, 2.86 mmol) @ndAfftinibhemzengablinicragisl addiitistsatiodirdgle3lddngarotonieraidissbtved in
DMSO (100 ml) and the mixture was heated at 1Q0C for 72 h under nitrog[en. Upop cooling to ambient
the mixture wAS BRAATRIR QARRICHEE RN ahd BRra e i LIEAR 8 B S 8RN organics

were washed vothpriaieg, thenetideaddiv §Sdhandasanaiatadstiatity aad tpcafiard7s@ergsef crude
product. The crude compo -absorbed. onto silica and purified b pad suction column

d was pr ry.
Chromatoorap ) GRS (R MRS (g AT PSR SR R ALy BMSEF B e desied
product as a yellow solid (plates) (MP = 131-131.3C; IR = 1691 cm-1; HPLC = 7.21 min >99%). 111
NMR (400 MHz; CDC13): 7.23-7.29 (2 .7.60 (1H, d 05-8.10 (2H, m) 8.37 , dd),8.67 (1H,
) 11 1 (L, S TERTIE MRH Ete TPBy Sl ety 1oy s S T34 (o) 1940
(s) 137.9 (d) 182.5i(s)4l 5Eeanfs)oliimints)jdly, B¢)bB8 & (jspmisionreiB- Crediiridin@ntnometh 1.
-2-meth IIr]dol_f%%mulations 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) may be used for the treatment of the respiratory
tract by nasal, bronchial or buccal administration of, for example, aerosols or sprays
which can disperse the pharmacological active ingredient in the form of a powder or
in the form of drops of a solution or suspension. Pharmaceutical compositions with
powder-dispersing properties usually contain, in addition to the active ingredient, a
liquid propellant with a boiling point below room temperature and, if desired,
adjuncts, such as liquid or solid non-ionic or anionic surfactants and/or diluents.
Pharmaceutical compositions in which the pharmacological active ingredient is in
solution contain, in addition to this, a suitable propellant, and furthermore, if
necessary, an additional solvent and/or a stabiliser. Instead of the propellant,
compressed air can also be used, it being possible for this to be produced as required

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

Typically, the dose of the compound will be about 0.01 to 100 mg/kg; so as to
maintain the concentration of drug in the plasma at a concentration effective to
inhibit PGD; at the CRTH2 receptor. The precise amount of a compound of general

formula (I) which is therapeutically effective, and the route by which such compound



yll-acetic acid ethyl ester A solution of (5-fluoro-2-methyl-indo1-1-34)-acetic acid ethyl ester (1.0 g, 4 4
mmol) and 2-(4-fluorobenzenesulfonye-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 TMSOTTf in dry DCM (15 ml) at OC. 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 NaHCO3 solution (10 ml) and the biphasic mixture extracted
with DCM (2x 50 m1). The combined organics were washed with brine (50 ml) then dried (MgSO4)
and evaporated tedrydessisidied,erciiadilyvaddepaaied by ancidensichhssalkkahehthiectwa eyde
materials were purified se‘garqéelﬁ{ The c ﬁgreaction mgrterials were purified by colu

d |
chromatography R hAbtARe ot eyl By iecABEY dPalint QBCSRBRI SPotr - iEsheP AP S B0 g (729%)

of the desired therapautindeée@. pale purple solid and a brown solid respectively of differing purities 24
(96.0% and 94.5% by HPLC) (MP = 150.5-151.5C, IR = 1751 cm-1; HPLC = 12.24 min) 11-1 NMR
(400 MHz; CDC13): 1.26 (3H, t) 2.29 (3H, s) 4.22 (2H, q) 4.62 (2H, s) 4.80 (2H, s) 6.79 (1H, dd) 6.86
(1H, ddd) 7.100dhpela)s . 40 gditraldforn2da/ (2B, be)ugedtif 1ddnetdh8i0b-& it (ak ommB:29 (1H, dd).
13C NMR (100 MHz, CDC13): 10.4 2 (q) 25.3 (t) 45. 61.9 (1) 103,4 (d),103.6 (d) 108.0 (s)
108.1 (s) 109.&“{85"*1%‘?.‘?5(&% %e(g%%@.’é‘ fi%???&f R?ig‘.?i o) .6‘?%)‘3@%‘?%0&% ‘isé) c.]% (s) 132.2
(d) 132.3 (d) l3a8(x)ltdadh(s)cb3détiis) A6 (sjelod.héddstdibl? (dhibG6rR (8) AGD.LO {s)11H59.4 (S)
164.7 (s) 167.%&;@?%9 eﬁ%‘r
15-Fluoro-3-(12-1(4-fluorebenzene)sulfonyllpyridin-3-ylimethyl)-2-methylindol-1- 1 -acetic athcyj_1li
(Compound 2 CCO2EtC-002H KOH (0.34 g, 5 94 mmol) was dissolved in water (7 ml) and added to

a vigorously stirred solution of [5-fluoro-3-({2-[(4-fluorobenzene)sulfonyl]pyridin-3-ylimethyl)-
bl s (5SmSR R R e SRR s
ambient. The reraciionwasfitasitaeoddygthE. and LCMS. After 2 h the solvent was removed in vacuo
before adjusting the pH to 1.5 using 0.1M HC1 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 Thgrie &ir alsd thewvidriédtie vaeuofatb0@tpoafidrd B8 pemagl( Xoto)udd tie prodbet as a pink
i = - : = -1: = i 0

solid (MP 12p5re]p%9a 1b£RoT %IZ 2a9gecl|{p Eé’r'jcllllael‘geatr]fl%i%oo ms%gsgs/oe’lhd conditions mediated by

CRTH2 receptor agonists, especially PGD,, wherein the agent also comprises an

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

These additional active agents may be other CRTH2 receptor antagonists or may
have a completely different mode of action. They include existing therapies for
allergic and other inflammatory diseases including:

Suplatast tosylate and similar compounds;

B2 adrenoreceptor agonists such as metaproterenol, isoproterenol, isoprenaline,
albuterol, salbutamol, formoterol, salmeterol, indacaterol, terbutaline, orciprenaline,
bitolterol mesylate and pirbuterol or methylxanthines such as theophylline and
aminophylline, mast cell stabilisers such as sodium cromoglycate or muscarinic
receptor antagonists such as tiotropium;

antihistamines, for example histamine H; receptor antagonists such as loratadine,
cetirizine, desloratadine, levocetirizine, fexofenadine, astemizole, azelastine and
chlorpheniramine or H4 receptor antagonists;

a; and o, adrenoreceptor agonists such as propylhexedrine phenylephrine,
phenylpropanolamine, pseudoephedrine, naphazoline hydrochloride, oxymetazoline

hydrochloride, tetrahydrozoline hydrochloride, xylometazoline hydrochloride and



25m) 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). 13C NMR
(100 MHz, DMSO0): 10.5 (qg) 25.0 (t) 45.5 (t) 102.7 (d) 102.9 (d) 107.7 (s) 107.8 (s) 108.8 (d) 109.1 (d)
110.9 (d) 111.0 (d) 117.1 (d) 117.3 (d) 128.1 (d) 128.2 (d) 128.3 (d) 132.7 (d) 132.8 (d) 133.8 (d) 135.5
(s) 136.8 (s) 138.1 (s) 140.4 (d) 147.0 (d) 155.9 (s) 156.6 (s) 158.9 (s) 164.6 (s) 167.1 (s) 171.1 (s).
Example 3 - Preparation of 13-(P- R4-chlor obenzene)sulfonyllpyr id in -3- yl }methyl)-5-fluor
0-2-methylindo1-1-y11-acetic acid (Compound 3) 2-14-ChlorAelmeneadine-3-carboxaldeh de O
2-Chloro-3-pyridinecarboxaldehyde (5.0 g, 35 0 mmol) and 4-chlorobenzenesulfinic acid sodium salt
(7.75 g, 38 8 retighongraehiasialyaddrobsa:(120 ml) and the mixture was heated at 100C for 72 h

der nitrogen. U lipg,to ambient the mixture was diluted with ( ) tracted with
EXORC (34). THEEOIRHRCA o JSTICE afe Rhat T e S e i S Hporated o

dry_n_ess to affard®B2Bg @Cemde(nmeﬂﬁlmshe:crm@e@@mpo@@mva@qxe;abe@uedmnm@wm a_nd
Riord 4.2 g (HUH4) OERe HELNI oS ua e ite pbdy SN ML IO TS 1608
cm-1; HPLC =X8.0@amiiy 98¢« XL LR NMR14 Q0 XAHZ fAudig13): 7.56 (1H, dd) 7.60 (1H, dd) 7.99 (1H,
dd) 8.38 (1H, %dz‘g(f? %H, da(%ll.l 3’1H, S). 13C Nkl\%? %%O %szc C13): 127.3 (d) 129.6 (d) 130.8
(s) 131.1 (d) 136 594 TS 4™ F L) 185 8T 150 B4 1HE ). 26
leukotriene biosynthesis inhibitors such as 5-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;
anti-IgE antibody therapies such as omalizumab;
anti-infectives such as fusidic acid (particularly for the treatment of atopic
dermatitis);
anti-fungals such as clotrimazole (particularly for the treatment of atopic dermatitis);
immunosuppressants such as tacrolimus and particularly pimecrolimus in the case of
inflammatory skin disease or alternatively FK-506, rapamycin, cyclosporine,
azathioprine or methotrexate;
Immunotherapy agents including allergen immunotherapy such as Grazax;
corticosteroids such as prednisone, prednisolone, flunisolide, triamcinolone
acetonide, beclomethasone dipropionate, budesonide, fluticasone propionate
mometasone furoate and fluticasone furoate drugs which promote Thl cytokine
response such as interferons, TNF or GM-CSF.
CRTH2 antagonists may also be combined with therapies that are in development for
inflammatory indications including:
other antagonists of PGD; acting at other receptors such as DP antagonists;
drugs that modulate cytokine production such as inhibitors of TNFa converting
enzyme (TACE) anti-TNF monoclonal antibodies, TNF receptor immunoglobulin

molecules, inhibitors of other TNF isoforms, non-selective COX-1/COX-2 inhibitors



3- .2- 4-Chlorobenzene sulfonleth -5-fluoro-2-methindol-1- yll-acetic acid ethyl ester CI A solution of
(5-fluoro-2-methyl-indo1-1-y1)-acetic acid ethyl ester (1.0 g, 4.25 mmol) and
2-(4-chlorobenzenesulfonye-pyridine-3-carboxaldehyde (1.19 g, 4.22 mmol) in dry DCM (50 ml) was
added over 5-10 min to a stirred solution of TMSOTTf in dry DCM (15 ml) at OC. The mixture was aged
for 15 min before the addition of neat triethylsilane (2.05 ml, 12.7 mmol) in one portion. The mixture
was stirred for a further 15 h and allowed to warm updo ambient. The reaction was quenched by the
drop wise addition of saturated NaHCO3 solution (10 ml) and the biphasic mixture extracted with DCM
(2x 50m1). Thalebrmbirlﬁcbﬁfgaﬁ'caiWefermsbe@bwiﬁb bricies(Shenl) dheimpirisdd Mg SExshodsid

evaporated to @ %nes react 6Qn was re) eate n identical sc le and the two. crude products
were combine R%O Fé%i?:rﬁ’ ?Pm%‘[’gné Brlfl AEYEG U r%?né?c?ﬁ’%‘ﬁifuﬁ $heptane

and an ethyl mgm@@mm@fwmg&gdag%mlmgmmmmmm@ Qaieﬂ@temge solid
(MP =124.6-124 9C; IR=1741 @%1 {i = 12.75 min 97 3%). 11-1 NMR CpPC13): 1.26

400

(3H, 1) 2.29 (3E'R) &Szé‘iléﬂnq) HD (5P sfs ARRIRRICHD) CHAHP 856‘% (1H, dd)
7.19 (1H, dd) ?a&fe(:bkll,bdda)nﬂ 54t()21do)dﬁ) SO0 (ﬁdsdﬂd%%tﬁ&(é:&dtdjd)eﬁﬁﬁrﬁﬂ%lfi (diORdvitds, CDC13):
10.4 (q) 14.3 45 2 (t 3.4 (d) 103.6.(d) 108.0 (s) 108.1 )9.2 (d) 109.2 (d)
109.5 (d) 109(@(% ‘i%‘}‘& % ej(‘%é % ‘%ﬂ%‘ %&8%"*(8%’%@@‘(%%@1 24 (s) 136.6 (s) 137.6
(s) 139.4 (d) 1dags (&)a14ﬁoﬂl(1i)elﬁﬁ: hc(ﬁ)/itﬁbﬂ T&)Zl@@okl@ﬁ)slﬁgéﬁ d8dl. IR53such dsCGidokohenzene
sulfonlineth -5 fuororZ el ngel 1y Lgeits asig (Gompound 3) CIC!

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
compound of general formula (I) and one or more of the agents listed above as a
combined preparation for simultaneous, separate or sequential use in the treatment of

a disease or condition mediated by the action of PGD, at the CRTH2 receptor.

In yet another aspect of the invention, there is provided a kit for the treatment of a
disease or condition mediated by the action of PGD, at the CRTH2 receptor
comprising a first container comprising a compound of general formula (I) and a

second container comprising one or more of the active agents listed above.

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

non limiting examples.

In Example 1, the 'H NMR spectra were obtained using a Bruker Advance II
spectrometer operating at 300 MHz. All signals were referenced relative to residual

protic solvent.

In Examples 2 and 3, NMR spectra were collected on a Jeol INM-GSX spectrometer
operating at 400 MHz for '"H NMR data acquisition and 100 MHz for *C NMR data



CO00 EIC-002H 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-ylimethyl)-5-fluoro2-methylindol-1-y1Facetic acid
ethyl ester (1.17 g, 3 49 mmol) in THF (40m1) 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 HC1 solution. The precipitate was stirred vigorously for 15 min before being isolated by suction
filtration. The collected solid was washed with water2and then MTBE, pulled dry in air and then dried in
vacuo at 50C to afford 1.31 g (78%) of the title compound as a pink solid (MP = 125.2-126C ; IR =
1729 cm-1; HRt4uisiidn37min >99%). .1H NMR (400 MHz; DMSO0): 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, DMSO0): 10.5 (q) 25.0 (t) 45.6 (t) 102.7 (d) 102.9 (d) 107.6 (s)
107.7 (s) 108.&(Hxdap1O (AN PLQ- LD IS, 6 4d)p28rind) ch3O®i g 1331 H D) A 33tR deledi3en9 (s) 138.1

(d) 139.8 (s) 140.‘{{;) s)é47.1é,§) 155.7 s)%'lpgﬁ.%és% 58.9 (s) 1(§rkl ?s). In the following examples,
Compounds 178 b[}é& %g Thetn IOWi grét C 538%%‘?%%86%rﬁ%%e Structure
A 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 5 pu, with a mobile phase gradient between 100% - 0.01%
trifluoracetic acid in water and 100% - 0.01% trifluoracetic acid in acetonitrile run

over 16 minutes, with a total run time of 21 minutes.

Example 1: Preparation of (3-{[2-(benzenesulfonyl)pyridin-3-ylJmethyl}-5-
fluoro-2-methylindol-1-yl)-acetic acid (Compound 1)

2-(Benzenesulfonyl)isonicotinaldehyde

|O o)
|
| N DMSO, 100°C AN
P -
N F SO,Na 94 h N S
77\
O O

To a stirred suspension of benzenesulfinic acid sodium salt (9.36 g, 0.057 mol) in
DMSO (45 ml), was added 2-fluoro-3-pyridinecarboxaldehyde (5.20 ml, 0.052 mol).
The resulting mixture was stirred at 100°C for 94 hours. After cooling to room
temperature, the reaction mixture was partitioned between ethyl acetate and water.
The organic layer was separated and the aqueous further extracted with ethyl acetate
(3 x 150 ml). The combined organic extracts were washed with water (100 ml) and

brine (100 ml), dried over anhydrous MgSQy, filtered and evaporated. The resulting



[3-(4-Methylsulfonyl-benzy1)-5-fluoro-2- methyl-indo1-1-y1]-acetic acid ISOOH oB
[3-(3-Benzenesulfonyl-pyridin-4-ylmethyl)-5- fluoro-2-methyl-indo1-1-y1] -acetic acid 0 o * o /
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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, J 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).

[3-(2-Benzenesulfonyl-pyridin-3-ylmethyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
ethyl ester

CO,Et \\COZEt

A solution of (5-fluoro-2-methyl-indol-1-yl)-acetic acid ethyl ester (0.95 g, 4.04
mmol), prepared as described in Example 1 of WO/2006/092579, and 2-
(benzenesulfonyl)isonicotinaldehyde (1.0 g, 4.04 mmol) in dry dichloromethane (45
ml) was added slowly over 5 minutes to a stirred solution of TMSOTT (1.46 ml, 8.08
mmol) in dry dichloromethane (12.5 ml) cooled to 0°C under N,. This mixture was
stirred for 15 minutes and triethylsilane (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 MgSOj,
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 (CDCls): 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
4.2,89 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).



\OH C [3-(3-Benzenesulfonyl-pyridin-2-ylmethyl)-5- fluoro-2-methyl-indo1-1-y1] -acetic acid
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(3-{[2-(BenzenesulfonyDpyridin-3-ylimethyl}-5-fluoro-2-methylindol-1-yl)-acetic

Osg . /
—N
N/

\_

acid (Compound 1)

N\ / water/THF

- 3.5h, RT
.5h, N

KOH Z"S
=
N
2 CO,H
To a stirred solution of [3-(2-benzenesulfonyl-pyridin-3-ylmethyl)-5-fluoro-2-
methyl-indol-1-yl]-acetic acid ethyl ester (1.20 g, 2.56 mmol) in THF (26 ml) was
added a solution of potassium hydroxide (0.43 g, 7.68 mmol) in water (9 ml). The
resulting solution was stirred at room temperature for 3.5 h. THF was removed in
vacuo and the remaining aqueous layer was acidified with aqueous HCI (0.1 M, 25
ml). The product was collected by filtration, washed with water and dried in vacuo to
afford 1.12 g (100%) of the title compound (LCMS RT= 4.58 min, M"-H 437.2).
'H NMR (DMSO): 8.41-8.27 (1H, m), 8.06-7.91 (2H, 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, s), 2.27 (3H, s).

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

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

| i
L Y2 )y
+ _ ®
s
N“a O 100°C, 72h NS
O O

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



D [3-(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)- 5-fluoro-2-methyl-indol-1-y1]-acetic acid
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combined organics were washed with water, brine, dried (MgSQO4) and evaporated to
dryness to afford 7.89 g of crude product. 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 4.14 g (41%) of the desired product as a
yellow solid (plates) (MP = 131-131.3°C; IR = 1691 cm™'; HPLC = 7.21 min >99%).

'H NMR (400 MHz; CDCls): 7.23-7.29 (2H, m) 7.60 (1H, dd) 8.05-8.10 (2H, m)
8.37 (2H, dd) 8.67 (1H, dd) 11.1 (1H, s).

BC NMR (100 MHz, CDCls): 116.6 (d) 116.8 (d) 127.3 (d) 130.7 (s) 132.6 (d)
134.0 (s) 137.9 (d) 152.5 (s) 159.7 (s) 165.1 (s) 167.7 (s) 188.5 (d).

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

vl]-acetic acid ethyl ester

7
X F S
| 0" y=N
N~ S?
o o F

F N \_/
m \
\“co,et N

CO,Et

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 TMSOTTf 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 NaHCO; solution (10 ml) and the biphasic mixture
extracted with DCM (2x 50 ml). The combined organics were washed with brine (50
ml) then dried (MgSO,) 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



E 5-Fluoro-2-methy1-3-(pyridin-3-ylmethyl)- indol-1-ye-acetic acid 0 0
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(96.0% and 94.5% by HPLC) (MP = 150.5-151.5°C, IR = 1751 cm™'; HPLC = 12.24
min).

'H NMR (400 MHz; CDCly): 1.26 (3H, t) 2.29 (3H, s) 4.22 (2H, q) 4.62 (2H, s)
4.80 (2H, s) 6.79 (1H, dd) 6.86 (1H, ddd) 7.10 (1H, dd) 7.19 (1H, dd) 7.23-7.28 (2H,
m) 7.36 (1H, dd) 8.05-8.11 (2H, m) 8.29 (1H, dd).

B3C NMR (100 MHz, CDCl3): 10.4 (q) 14.2 (q) 25.3 (t) 45.2 (t) 61.9 (t) 103.4 (d)
103.6 (d) 108.0 (s) 108.1 (s) 109.1 (d) 109.2 (d) 109.5 (d) 109.8 (d) 116.2 (d) 116.4
(d) 127.0 (d) 128.5 (s) 128.6 (s) 132.2 (d) 132.3 (d) 133.3 (s) 135.1 (s) 136.4 (s)
136.6 (s) 139.4 (d) 146.2 (d) 156.2 (s) 157.0 (s) 159.4 (s) 164.7 (s) 167.3 (s) 168.6
(s).

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

yl]-acetic acid (Compound 2)
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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 [5-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 0.1M 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 870 mg (97%) of the product as a
pink solid (MP = 125-126°C; IR = 1729 cm™'; HPLC = 10.80 min 99.3%).

'H NMR (400 MHz; DMSO): 2.29 (3H, s) 4.56 (2H, s) 4.97 (2H, s) 6.85-6.91 (2H,



"OH 29 Compounds B, C and E were prepared using an analogous method to that used for
Compound 1. Compound A is Compound 17 of WO 2005/044260 and a method for the preparation of
this compound is set out in Example 1 of that document. Compound D is Compound 1 of WO
2006/095183 and a method for its preparation is set out in Example 1 of that document.
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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).

13C NMR (100 MHz, DMSO): 10.5 (q) 25.0 () 45.5 (t) 102.7 (d) 102.9 (d) 107.7 (s)
107.8 (s) 108.8 (d) 109.1 (d) 110.9 (d) 111.0 (d) 117.1 (d) 117.3 (d) 128.1 (d) 128.2
(d) 128.3 (d) 132.7 (d) 132.8 (d) 133.8 (d) 135.5 (s) 136.8 (s) 138.1 (s) 140.4 (d)
147.0 (d) 155.9 (3) 156.6 (s) 158.9 (s) 164.6 (s) 167.1 (s) 171.1 (s).

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

2-(4-Chlorobenzenesulfonyl)-pyridine-3-carboxaldehyde
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2-Chloro-3-pyridinecarboxaldehyde (5.0 g, 35.0 mmol) and 4-chlorobenzenesulfinic
acid sodium salt (7.75 g, 38.8 mmol) were dissolved in DMSO (120 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 (MgSQO4) 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%).

'H NMR (400 MHz; CDCls): 7.56 (1H, dd) 7.60 (1H, dd) 7.99 (1H, dd) 8.38 (1H,
dd) 8.67 (1H, dd) 11.1 (1H, s).

3C NMR (100 MHz, CDCls): 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).



Example 4 - Measur ement of CRTH2 Antagonist Activity Materials and Methods Materials
Mono-.polyresolving medium was obtained from Dainippon Pharmaceuticals (Osaka, Japan). Macs
anti-CD 16 microbeads were from Miltenyi biotec (Bisley, Surrey). ChemoTx plates were purchased
from Neuroprobe (Gaithersburg, MD). Poly-D-lysine coated 96-well plates were obtained from Greiner
(Gloucestershire, UK). [31-1]PGD2 was from Amersham Biosciences (Buckinghamshire, UK).
[311]5Q29548 was purchased from Perkin Elmer LifsgSciences (Buckinghamshire, UK). All other
reagents were obtained from Sigma-Aldrich (Dorset, UK), unless otherwise stated. Methods Cell
culture Chinegg K@njster Kvaityaedisciwart tiansiediacdwithnieiH2 gtioRBeeatsis (@ddOICRTH2 and
CHO/DP) and were maintgined in culture in a humidified atmosphere at 37C (5% COZ2) in Minimum
Essential Medﬁ#—‘éﬁﬁ%@égﬁ%ted with 10% foetal bovine serum, 2 mM glutamine, and 1 mg
m1-1 active 111418. The cells were passaged every 2-3 days. For radioligand binding assay, cells

were prepared in triple-layer flasks or in 175 cm2 square flasks (for m ane preparation).
Preparation of cell membranes Membranes were @repared either fromm\GHO/CRTH2 and CHO/DP
E' tizﬁ

cells, or from platelets (as a source of TP re S) Icells growihdo confluency were washed 30
with PBS and detached using a Versene sol per flask). Whe

cm2 square flask, they were Ee@iﬁxscraﬁmﬂgdn PBS. The cell

cells were grown in 175
sions were centrifuged
pplemented with 10 mM
HEPES, pH 7.3). Cell suspensions were.then homogenised using’amUltra Turrax at setting 4-6 for 20
s. The homogenate was centrifuged at 1,700 rpm for 10 min and the \s‘u@ematant was collected and
centrifuged at 20,000 rpm for 1 h at 4C. The resulting pellet was resuspended in buffer and stored at
-80C in aliquots SPBBEAY P -THeTsrdtBR RSy SRRt 55'#e i tfod dBradford
(1976), using Bﬁﬁ'tﬂ?d%ﬁﬂlm@%%@@lﬁéﬁeﬁjﬁfénﬁb%ﬁﬂﬂ@giwﬂf&maéhﬂbbMCB)WtQIUGJQQOHIat
600xg for 10 min and.resuspended in ice-cold assay buffer (10 mM Tris-HC1, pH 7.4, 5 mM, Glucose,
120 mM Nacf?&@[émrﬂ%n%‘&%\é{cmpawa)dwa%taﬁgs%tﬂma 5t 20008 Abrif IS BEHHY 2E. The
resulting pelletrwesimggtedrasiesc(ibechphaveRadoligandoingingabsayss min before the

addition of neat triethylsilane (2.05 ml, 12.7 mmol) in one portion. The mixture was

(1,700 rpm, 10 min, 4C) and re ed in 15 ml of buffer (1

stirred for a further 15 h and allowed to warm up to ambient. The reaction was
quenched by the drop wise addition of saturated NaHCO; solution (10 ml) and the
biphasic mixture extracted with DCM (2x 50ml). The combined organics were
washed with brine (50 ml) then dried (MgSO4) 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; CDCl3): 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).

BC NMR (100 MHz, CDCl3): 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).



[31-1]PGD2 (160 Ci/mmol) binding experiments were performed on membranes prepared as
described above. Assays were performed in a final volume of 100 pl of buffer (1XHBSS/HEPES 10
mM, pH 7.3). Cell membranes (15 jig) were preincubated at room temperature with varying
concentration of competing ligand for 15 min. [31-1]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 pl ice-cold assay buffer to each well, followed byrapid filtration through Whatman GF/B glass fibre
filters using a Unifilter Cell harvester (PerkinElmer Life Sciences) and six washes of 300 p1 of ice-cold
buffer. The Urjifiltep platehwesbedriad guei ieyridaraiure ot esstlbrardifeehsadideictivity retained
on the filters wa determln d.on a Be Trilux counter (PerkinElmer Life Sciences), following addition

of 40 p1l of Optiptiase i £y liquid scintillation. Non specific binding was defined in the
presence of 10 pM unlabelled PGD2. Assays were performed in duplicate. 81 Table 1 - Radioligand
binding data (K, on CRTH2 Receptor) mpounds K, (nM) Compound ompound 2 2 Compound
37 Compound A7
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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).

B3C 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:



Compound B 1 Compound C 979 Compound D 1 Compound E 258 Compounds C and E bind only
very weakly to the CRTH2 receptor and were therefore not tested further. Example 5 - Human Whole
Blood Eosinophil Shape Change Assay Compounds 1-3 were assayed for their effect on PGD2
induced eosinophil shape change and were compared with Comparator Compounds A, B and D.
Methods Shape Change Assay in whole blood
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A [3-(4-Methylsulfonyl-benzyl)-5-fluoro-2- \—CH,
methyl-indol-1-yl]-acetic acid . O ke
(L)
N
Oi)
OH
B [3-(3-Benzenesulfonyl-pyridin-4-ylmethyl)-5- Q
fluoro-2-methyl-indol-1-yl]-acetic acid o
O;S/
A
F
N\
N
O¥
OH
C [3-(3-Benzenesulfonyl-pyridin-2-ylmethyl)-5- @\
fluoro-2-methyl-indol-1-yl]-acetic acid -0
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5-fluoro-2-methyl-indol-1-yl]-acetic acid _

E 5-Fluoro-2-methyl-3-(pyridin-3-ylmethyl)- =N
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Compounds (1 p1, 200 x final concentration) were added directly to 200 pl whole blood, mixed well
and incubated for 15 min, 37C, 5% CO2. After this time, cell shape was fixed by addition of 300 pl
CytofixTm buffer (BD Biosciences), 15 min on ice. 10 ml RBC lysis buffer was added to the fixed cells,
incubated 5min, 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 FAGS%. Eosinophils were gated out based on their
autofluorescence and 2000 eosinophil events were counted per sample. Data were analysed in
triplicate. 32 TahipaundcH) CakuasFardhepréfect Olufost LLomplogods miethodd MeDidedntiuced
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the preparation of this compound is set out in Example 1 of that document.
Compound D is Compound 1 of WO 2006/095183 and a method for its preparation

is set out in Example 1 of that document.

Example 4 — Measurement of CRTH?2 Antagonist Activity

Materials and Methods

Materials

Mono-.polyresolving medium was obtained from Dainippon Pharmaceuticals
(Osaka, Japan). Macs anti-CD16 microbeads were from Miltenyi biotec (Bisley,
Surrey). ChemoTx plates were purchased from Neuroprobe (Gaithersburg, MD).
Poly-D-lysine coated 96-well plates were obtained from Greiner (Gloucestershire,
UK). [‘HJPGD, was from Amersham Biosciences (Buckinghamshire, UK).
[PH]SQ29548 was purchased from Perkin Elmer Life Sciences (Buckinghamshire,
UK). All other reagents were obtained from Sigma-Aldrich (Dorset, UK), unless

otherwise stated.

Methods

Cell culture

Chinese Hamster Ovary cells were transfected with CRTH2 or DP receptors
(CHO/CRTH2 and CHO/DP) and were maintained in culture in a humidified
atmosphere at 37°C (5% 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



B 34 D 8 Compounds which are most suitable for use as pharmaceutical agents have an IC50 value
in the eosinophil shape change test of between about 1 and 10 nM. Therefore, although Compound B
binds specifically to the CRTH2 receptor (Table 1), it is not a particularly potent CRTH2 antagonist
under physiological conditions. It is particularly worthy of note that the comparator compounds 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#s much less potent than Compound 1. Example
6- Microsomal Stability The microsomal stability of the test compounds was determined by the

following metheiih PBEciamhatasdest asimpauvicksyas sotuhatednth pernfaskl)yewniardsomeés (total
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obtained. 33 1 qbie-3 e oS ¥R RS T BSRY HEPES, pH 7.3).  Cell
suspensions were then homogenised using an Ultra Turrax at setting 4-6 for 20 s.
The homogenate was centrifuged at 1,700 rpm for 10 min and the supernatant was
collected and centrifuged at 20,000 rpm for 1 h at 4°C. The resulting pellet was
resuspended in buffer and stored at -80°C in aliquots of 200-500 pl. The protein
concentration was determined by the method of Bradford (1976), using bovine serum
albumin as standard. The platelets were washed by centrifugation at 600xg for 10
min and resuspended in ice-cold assay buffer (10 mM Tris-HCI, pH 7.4, 5 mM
Glucose, 120 mM NaCl, 10 pM indomethacin) and directly centrifuged at 20,000

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

Radioligand binding assays

['HIPGD, (160 Ci/mmol) binding experiments were performed on membranes
prepared as described above. Assays were performed in a final volume of 100 pl of
buffer (1XHBSS/HEPES 10 mM, pH 7.3). Cell membranes (15 pg) were
preincubated at room temperature with varying concentration of competing ligand
for 15 min. [’H]PGD, was then added and the incubation continued for a further one
hour at room temperature. The reaction was terminated by the addition of 200 pl ice-
cold assay buffer to each well, followed by rapid filtration through Whatman GF/B
glass fibre filters using a Unifilter Cell harvester (PerkinElmer Life Sciences) and six
washes of 300 pl of ice-cold buffer. The Unifilter plates were dried at room
temperature for at least lh 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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Table 1 — Radioligand binding data (K; on CRTH2 Receptor).

Compounds Ki (nM)
Compound 1 2
Compound 2 2
Compound 3 7
Compound A 7
Compound B 1
Compound C 979
Compound D 1
Compound E 258

Compounds C and E bind only very weakly to the CRTH2 receptor and were

therefore not tested further.

Example 5 - Human Whole Blood Eosinophil Shape Change Assay

Compounds 1-3 were assayed for their effect on PGD2 induced eosinophil shape

change and were compared with Comparator Compounds A, B and D.

Methods

Shape Change Assay in whole blood

Compounds (1 pl, 200 x final concentration) were added directly to 200 pul 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.



90 D 1 x 10-6 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 Corgpound 1 in the whole blood eosinophil shape
change assay and Compound D has low stability in human microsomes, which limits its utility as a
pharmaceuticat@gent. CAd@poMadised foB the Rffpeisiviglysact@erapdtiRdH aranagovisess
surprisingly stable in arison wyith c ounds to which th tructurally most closely related.
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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 ahaf life of only 1 hour 34 CLAIMS
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Compounds which are most suitable for use as pharmaceutical agents have an ICsg
value in the eosinophil shape change test of between about 1 and 10 nM. Therefore,
although Compound B binds specifically to the CRTH2 receptor (Table 1), it is not a
particularly potent CRTH2 antagonist under physiological conditions.

It is particularly worthy of note that the comparator compounds 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.



wherein W is fluoro; R' is phenyl optionally substituted with one halo substituent; or a pharmaceutically
acceptable salt thereof 2. A compound as claimed in claim 1, wherein the halo substituent is fluoro or
chloro 3. A compound as claimed in claim 2, wherein the fluoro or chloro substituent is at the
4-position of the phenyl group R'. 4. A compound as claimed in claim 1 selected from: (3- {
[2-(Benzenesulfonyepyridin-3-yl] methyl} -5 -fluoro-2-methylindol- 1-ye-acetic acid; [5 -Fluoro-3 -({ 2-
[(4-fluorobenzene)sulfonyl]pyridin-3 -yll methyl)-2-mgshylindol- 1- ylFacetic acid; [3-({ 2-
[(4-Chlorobenzene)sulfonyl]pyridin-3-yll methyl)-5 -fluoro-2-methylindol- 1 - ylFacetic acid. 5. A
process for the gindparatimorofentarBranility of gemaallformula (1) as claimed in claim 1, the process
comprising reacting a C1-C6 alkyl or benzyl ester of 35 the compound of general formula (I) with a
base.

] Mean Parent

Compound | Test Concentration (M) o
remaining(%o)

1 1x10° 96

2 1x10° 98

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



6. A compound as claimed in any one of claims 1 to 4 for use in medicine. 7. A compound as claimed
in any one of claims 1 to 4 for use in the treatment or prevention of allergic asthma, perennial allergic
rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact hypersensitivity (including contact
dermatitis), conjunctivitis, especially allergic conjunctivitis, vernal keratoconjunctivitis and atopic
keratoconjunctivitis, eosinophilic bronchitis, food allergies, eosinophilic gastroenteritis, inflammatory
bowel disease, ulcerative colitis and Crohn's diseasg4mastocytosis and also other PGD2-mediated
diseases, for example autoimmune diseases such as hyper IgE syndrome and systemic lupus
erythematus, psarigBigs acne, multiple sclerosis, allograft rejection, chronic obstructive pulmonary
disease, as well as rheumatoid arthritis, psoriatic arthritis, osteoarthritis and fibrotic diseases
caused/exacerbated by Th2 immune responses, for example idiopathic pulmonary fibrosis and
hypertrophihic dcars. A&otpbaithetgetiigal Gamphsition comprising a compound as claimed in any one
of claims 1 to 4 together with g pharmaceutical excipient or carrier. 9. A composition as claimed in
claim 8 formulated for oralloregal, nasal, bronchial (inhaled), topical (including eye drops, buccal and
sublingual), vaginal or pafentexakfincluding subcutaneous, intramuscular, intravenous and intradermal)
administration. 10. A composijtion gs claimed in claim 7 or claim 8 containing one or more additional
active agents u§\(;ful in the freathefit of diseases and conditions mediated by PGD2 or other agonists
at the CRTH2 rec A A composition as claimed in claim 10, wherein the additional active
agents are selected from: Other CRTH2 antagonists; 36 Suplatast tosylate and similar compounds;
132 adrenoreceptor agonists such as metaproterenol, isoproterenol, isoprenaline, albuterol,
salbutamol, formoterolp eterol, indacaterol, terbutaline, orciprenaline, bitolterol mesylate and
pirbuterol or methylxanthanines such as theophylline and aminophylline, mast cell stabilisers such as
sodium cromoglycate or muscarinic ré@eptor antagonists such as tiotropium; antihistamines, for
example histamjpg ki receptor antagonists such as loratadine, cetirizine, desloratadine, levocetirizine,
fexofenadine, astemizole, azelastine and chlorpheniramine or 1-14 receptor antagonists; al and a2
adrenoreceptor*¥ddfideE%uch as propylhexedrine phenylephrine, phenylpropanolamine,
pseudoephedripe ;3RARAAMR IMIFQGBIeHide d yMeiazalineuBygrestiloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride and ethylnorepinephrine hydrochloride; modulators of
chemokine receptor function, for example CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5,

CCR6, CCRY7, g%ag%&tgggm%@g@&mmgghe C-C family) or CXCR1, CXCR2, CXCR3,
CXCR4 and CXCRS5 (for the C-X-C family) and CX3CR1 for the C-X3-C family;

C Ll

2. A compound as claimed in claim 1, wherein the halo substituent is fluoro or
chloro
3. A compound as claimed in claim 2, wherein the fluoro or chloro substituent is

at the 4-position of the phenyl group R'.

4. A compound as claimed in claim 1 selected from:

(3-{[2-(Benzenesulfonyl)pyridin-3-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;

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

yl]-acetic acid.

5. A process for the preparation of a compound of general formula (I) as

claimed in claim 1, the process comprising reacting a C;-Cs alkyl or benzyl ester of



Leukotriene antagonists such as montelukast and zafirlukast leukotriene biosynthesis inhibitors such
as 5-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 quinoling gompounds such as MK-591, MK-886 and BAY x
1005; Phosphdiesterase inhibitors, including PDE4 inhibitors such as roflumilast; anti-IgE antibody
therapies suchhascompdizndnsiyestitifvieativeg suith asdusidic acid (particularly for the treatment of
atopic dermatitis); anti-fungals such as clotrimazole (particularly for the treatment of atopic dermatitis);
immunosuppressants such as tacrolimus and particularly pimecrolimus in the case 37 of inflammatory
skin disease oralternativety dukbidosIkapadiyciny ayaleshoding, heathfopusteiohiedidintexate,;
Immunotherapy agents including allergen immunotherapy such as Grazax; corticosteroids such as
prednisone, prednisolone, flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budesonide, flulicasofe @rppionbie chimeldsceng tuoafe andsfluticdSonastiinale gdeagaenhich promote
Th 1 cytokine resgonse SLﬁChHaS mterf erons, TNF o %I CSF CETHZ ant opists m Y%ISO be
combined witHPHEFaRIas that &t8'int %i‘od?%reﬁflf% HITER S lsnae@g%%s ineladin E "otier
antagonists ofaIRfﬁiBZ mﬁgm@thebnmptoiﬁ)emdnﬂmﬁl? aniagodists; dsugstthatenoatitiaje cytokine
production such as inh |b€tors of TN qpvertln? enz rpe STAC alntk NF monoclor}al antipbodies,
TNF receptor N llljnncogllo]B’UIleS 56 a cules, Srhitors '6ro er’I'N 180forTs. Aot usl‘,lg ective "
COX-1/COX- 2atnp1b|tkesamminﬁmqfxmommaHnsmoiﬂfﬂnad)rpmhmmcﬁa»orﬂ:ls&klmgnas repioxan]ilubiprofen,
fenoprofen, keto rog%?e%pld |}:le arofen fengggvaetleals such as me a\peagg) tlascll% dlg% 3’Feth in, sulindac and
apazone, pyra%o ORes Such 88 P eny dtazone, SANCIAES SUCh as aspirin; %lflors such as
meloxicam, ceimsumbtdmﬁemﬁikalval@dmxib(ﬂmlret@hm)dlbdlkwsemséameﬁampée(aetetdeﬁmnane

ciclesonide, hydroxychlor qU| |ne aur nofln . renteral gr oral gold. dru s that
modulate the é(gstlv%/ of ;ﬁ nesgrr*ktC H’ﬂies sac as gc us m oclﬂ[lglt galli)tS %.egs and

soluble receptarsg, multiple sclerosis, allograft rejection, chronic obstructlve pulmonary disease, as
well as rheumatoid arthritis, psoriatic arthritis, osteoarthritis and fibrotic diseases
caused/exacerbated by Th2 immune responses, for example idiopathic pulmonary

fibrosis and hypertrophihic scars.

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

of claims 1 to 4 together with a pharmaceutical excipient or carrier.

9. A composition as claimed in claim 8 formulated for oral, rectal, nasal,
bronchial (inhaled), topical (including eye drops, buccal and sublingual), vaginal or
parenteral (including subcutaneous, intramuscular, intravenous and intradermal)

administration.

10. A composition as claimed in claim 7 or claim 8 containing one or more
additional active agents useful in the treatment of diseases and conditions mediated

by PGD; or other agonists at the CRTH2 receptor.

11. A composition as claimed in claim 10, wherein the additional active agents
are selected from:

Other CRTH2 antagonists;



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. 12. A process for the preparation of a pharmaceutical composition
as claimed in any one of claims 7 to 11 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. 38 13. A product comprising a compound 38 claimed in any one of claims 1 to 4 and one or
more of the agents listed in claim 11 as a combined preparation for simultaneous, separate or

sequential use Bupig@idseaispiint af ddisgaseaipoandition mediated by the action of PGD2 or other
agonists at the CRTH2 receptor, wherein the disease or condition is selected from al%?g%giic asthma,

perennial allerdte rAMTROTSELBhASMUSHicSHIiAS, MIPRIEH ALt CRENHERAY pSRREHYHAY (including

contact dermaiitisef2Niansitvitis] especRiyIaenaitGon) unkibvilise v ebial kariosevativits and
atopic keratoconjunctivitis, eosinophilic bronchitis, food allergies, eosinophilic gastroenteritis,

inflammatory BSRAFRs S 4l apshintrRyiriel s st ient & mbigeytBerelna s dher

PGD2-mediataehBispagscfomaxamyplesaibioisern unetise asan sy thaasodypaltd 0b syinséamecand
systemic lupus erythematus, psoriasis, acne, multiple sclerosis, allograft rejection, chronic obstructive

pulmonary disESEBIASHRICAL thati Atdia BRI, psoriatic arthritis, osteoarthritis and fibrotic
diseases causegigxResibaiediby KahiTTHRerasp o SRScR6 L XAMIYLI itiopRIN s Nulmaedagy fibrosis

and hypertrop@é?ilr(izslﬁgrsdesloratadine, levocetirizine, fexofenadine, astemizole, azelastine and
chlorpheniramine or H4 receptor antagonists;

a; and o, adrenoreceptor agonists such as propylhexedrine phenylephrine,
phenylpropanolamine, pseudoephedrine, naphazoline hydrochloride, oxymetazoline
hydrochloride, tetrahydrozoline hydrochloride, xylometazoline hydrochloride and
ethylnorepinephrine hydrochloride;

modulators of chemokine receptor function, for example CCR1, CCR2, CCR2A,
CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS8, CCRY, CCRI10 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-X;3-C family;

Leukotriene antagonists such as montelukast and zafirlukast

leukotriene biosynthesis inhibitors such as 5-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 [.-746,530, indole and
quinoline compounds such as MK-591, MK-886 and BAY x 1005;

Phosphdiesterase inhibitors, including PDE4 inhibitors such as roflumilast;

anti-IgE antibody therapies such as omalizumab;

anti-infectives such as fusidic acid (particularly for the treatment of atopic
dermatitis);

anti-fungals such as clotrimazole (particularly for the treatment of atopic
dermatitis);

immunosuppressants such as tacrolimus and particularly pimecrolimus in the case
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of inflammatory skin disease or alternatively FK-506, rapamycin, cyclosporine,
azathioprine or methotrexate;

Immunotherapy agents including allergen immunotherapy such as Grazax;

corticosteroids such as prednisone, prednisolone, flunisolide, triamcinolone
acetonide, beclomethasone dipropionate, budesonide, fluticasone propionate
mometasone furoate and fluticasone furoate drugs which promote Thl cytokine
response such as interferons, TNF or GM-CSF.

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

other antagonists of PGD, acting at other receptors such as DP antagonists;

drugs that modulate cytokine production such as inhibitors of TNFa converting
enzyme (TACE) anti-TNF monoclonal antibodies, TNF receptor immunoglobulin
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.

12. A process for the preparation of a pharmaceutical composition as claimed in
any one of claims 7 to 11 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.
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13. A product comprising a compound as claimed in any one of claims 1 to 4 and
one or more of the agents listed in claim 11 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, wherein the
disease or condition is selected from allergic asthma, perennial allergic rhinitis,
seasonal allergic rhinitis, atopic dermatitis, contact hypersensitivity (including
contact dermatitis), conjunctivitis, especially allergic conjunctivitis, vernal
keratoconjunctivitis and atopic keratoconjunctivitis, eosinophilic bronchitis, food
allergies, eosinophilic gastroenteritis, inflammatory bowel disease, ulcerative colitis
and Crohn’s disease, mastocytosis and also other PGD2-mediated diseases, for
example autoimmune diseases such as hyper IgE syndrome and systemic lupus
erythematus, psoriasis, acne, multiple sclerosis, allograft rejection, chronic
obstructive pulmonary disease, as well as rheumatoid arthritis, psoriatic arthritis,
osteoarthritis and fibrotic diseases caused/exacerbated by Th2 immune responses, for

example idiopathic pulmonary fibrosis and hypertrophihic scars.



