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WD 2008/ 012511 PCT/ GB2007/ 002761 ~I 1~ ~ ~~I1~ VI

~l~l~ VIl VIIl ~l~~ ~I1~ *159159* COVPOUNDS HAVI NG
CRTH2 ANTAGONI ST ACTIVITY The present invention

relates to conpounds which are useful as

VP 200KAEUt i cal s, to nethods for preparing tPeEaEB2007/002761
conmpounds, conpositions containing then1and their use
5in the treatnent and prevention of al ilc di se @

such as asthma, allergic rhinitis and atop wmmmmmwwmm

dermatitis and other inflamuatory di seases

prost agl andi n D2 (PGDQ) or other agonists_actiimegoat

t he CRTHZOWVESS | '.?QH;JS,

basophi | 2 7 TPt 2

ei cosanoid, a class of chen1ca| nedlator synthe3|sed
respo sue nor nal

b || i n
o€ Breseng S RTRORARS oo Fppaings whieh Sscis il o biagpicemealsrio

p&ﬂekhmy for pEpW@e@Smbbﬂﬂs tc@nﬁaﬂﬁt%rfs icnt@ifldg theth hidCifeir use
ti ssues throughout the

t
SR R B R D b lsf i tiseases Supp a8 S lggie hinits

P@h® atbpic dém@ifis bl BRehPAMAREry U scIRS Fneﬁf%te'dsby prostaglandm D,
nacrop ages and Th2 | ynphocytés and has

déR@RYer iother 2panistsnadingr at then SRTHLX ﬁ@ceaﬁor \Mi'y§ell§f including

a%bsh hil b3 h!%ananﬁb mh & wth antigen (Mirray et
986 kﬂ Engl . ?‘%g’g 315: 800- 804).

Instlllatlon of PGD2 into airways can provoke many

f eRiDiem é?éosﬁrn)‘?d %‘ﬁﬂ%&hﬁnﬁc@?ﬂg{lﬁgr %@ﬁi?ﬁﬁécuf in rgsponse

br onchoconstri ct’i on
Mg locd Hipsueipgage] BormsH ispmok oehormmhal sifr®@8 By vieheetlaber &Rivation

S %gﬂs'lgl);%?] I%Q&LSI%?&J, @99 E’(h e‘&% l'é:mg 7%&%& éﬂ%ﬁ@f [ XHI'FI w19e variety of
p dssups Fhadughéut ékfo g@b'oamil lylecthp Ivardahs RGEAs tim thesel tissees. PGD; is

'OPEBA»W'EEPB@ hy d[l(%ﬁpogﬂl%g& c@ﬁss ma% osz&%g réllIICIi g}sﬁghocmesh gncle has

transgeni c m ce€ oVer expr essi unan
vvlbﬂmwdemch:d b high xagcg:atratoasi netd:s airepysi df Iasthhwtikgpatlents challenged

- QbR Rufes BTN Rferef st 5 agBbos] mcitaion of
| PG Ghto ai:ﬁ&%s éah3pré¥dKe . many Ifeatiires 61 the SHpTa0E r&p@mﬁé fdﬁﬁxding
PGD2 to be cover DP rec ptor Lch is
| BineepopuBiig0 Slr N et (R haras i Mo ST A0 1S: Sampson et
cANP(wbbmvm,szPﬁBZSus;taﬁMﬂt o bﬁhll:]&cudtiiﬂﬁ’thcﬂi(ﬁlﬂwsita@f(l98t9§51
pr.oi 0 ivity rough interaction wi a
pﬂBPE%EYgg%@ é%ﬂggﬁreceptor termed CRTH2
(chempattractant receptor-honol ogous nol ecul e

expressed on Th2 cells) which is expressed by Th2
ﬁ‘ﬁlf’@@?tt‘%§ eé%%epﬁlgbhpgpéle%RQDz to induce inflammatory responses has

been confirmed by the use of transgenic mice overexpressing human PGD; synthase

which exhibit exaggerated eosinophilic lung inflammation and Th2 cytokine

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

The first recebtor 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
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WO 2008/ 012511 PCT/ GB2007/ 002761 2 basophils (Hirali

et al, (2001) J. Exp. Med. 193: 255-261, and EP0851030
and EP-A- 1211513 and Bauer et al, EP-A-1 170594). It
weawsobdar that the effect of PGD2 on the RIVGR2807/002761
of Th2 | ynphocytes and eosi nophils is nediated through
CRTH2 since the selective CRTH2 agonists 13,14

di hydr o- 15- ket o- PGD2 ( DK- PGDg) and 15R 5 net hyl - PGD2
can elicit this response and“the effects of PG2 are

bl ocked by an anti- CRTH2 anti body (H rai et al, 2001;

0oroaul i B o83 i led I B0 ps opb R0 B

daes1 318 n@Baws eLal, EPYY-2170394)07t sEBrs LARAKANE EFecPbf PGD,; on
eosi ngphils (Hrai et al, 2001; CGervais et al,

ph, )1, CGervai s 2001)
J thegetiyatioh ofiTh lymphagiies and gomrophipis ggdiatedihrough éRTHﬁ sigce
evhd@Mehve BRTBOORYoRisRII F @ dini@ ol Kelep&RT F‘?K—rﬁﬁtfzﬁ’taﬁ& 15R-

is an_attractive approach to treat the inflanmtory )
c SHYOHERD: can eligi thig spseprse and telcEegs ef RFBears dlockeddhy aagnti-
AR G [ e .S
i by GG UL 00} BRI R, 008N PRk, . Ther
r 80%t 9-Fah e carteagt, tthe selestive OP agoBist B doestriot promote
are. of . or o : ¢ o
e ot SET2yhpfocitcE 81 ERbpils sl 2085 Gl 7 a0
r dpéildreCim linmuooly1088822988)nBased of thinéidema tantayonising PGD,
SR 5T D R RS 5 B oSen
CofipiithiZadtpendenc hlldrgin dditeasdSRSUcR a81 a3 thnga) Giikrgio rhinitis and atopic
%966046 and WO- A- 03066047. These conpounds are

A- Q.
§ mhag'w ‘but were first disclosed, along with simlar
conpounds, in GB 1356834, GB 1407658 and GB 1460348,

were said to haye aptij-inflammatory, ) )
%géﬁ@%ﬁagg&ﬁ‘f%ﬁﬁ methad fq WFW it spJ8tes cm e aidAlptodentify
WComip&#a6 Gdich dreaf bisd Mahe tBAmEMMGIQUBATR dsthntd) iafdpict B@Matitis,
relate are nodul ators of 25 CRTH2 receptor activity

artiergicehini iy, cuipimmype, eperfusiophiajury @pd reAembgr of inflammatory
PIcBN s ORIl Off whielp el tH&didt &b yPihE YR ddf%?e& it

as?t hna, Schr on\iycl obstructi ve)apul rmorrllary I ’sease %%SDT the
afREhwgeapiar- of ot her di seases including various

condi tions of bones and joints, skin and eyes, d

tract, central and peripheral nervous system and ot her
Compounds which bind to CRTH2 are taught in WO-A-03066046 and -WO-A-

03066047. These compounds are not new but were first disclosed, along with similar
compounds, in GB 1356834, GB 1407658 and GB 1460348, where they were said to
have anti-inflammatory, analgesic and antipyretic activity. WO-A-03066046 and
WO-A-03066047 teach that the compounds to which they relate are modulators of
CRTH2 receptor activity and are therefore of use in the treatment or prevention of
obstructive airway diseases such as asthma, chronic obstructive pulmonary disease
(COPD) and a number of other diseases including various conditions of bones and
joints, skin and eyes, GI tract, central and peripheral nervous system and other
‘tissues as well as allograft rejection. These compounds are all indole derivatives |

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



tissues as well as allograft rejection. These

conpounds are all indole derivatives 30 with an

acetic acid substituent at the 3-position of the

i ndole ring. WO 2008/ 012511 PCT/ GB2007/002761 3 PL

WO Zdsoesth JP 43-24418 also rel ate to indol e-EETaGE007002761
acid derivatives which are simlar in structure to

i ndonmet hacin and, |ike indonethacin, are said to have
anti- inflamatory and anti p§ret| c activity. Thus,
al t hough this may not have b appreci ated at t he

ti me when these docunents were published, the
conmpounds they 5 describe are COX inhibitors, an

adili 6178) anh PR H31244 Huplse redte tosindole-3racefin ackhdertyptiyen avhich are

C ORPHNAS RS iRIERENin A Nkd MAombMsles hre €5 to have anti-
inhibitors are contraindicated in the treatnent of

rranf}armﬁatt)lryeardi srtipyeatic aasti visy ndThus o althougho thigeaypnes have been
H% HerlLrJleam er%/ &%Wﬁl& tg kvél%jﬁlgll;hg& ﬁ@f&lﬁp&tﬂ&s they

oun resent | nve 1 on

5 aldelsxmbg hlrd h'lé)]( nﬂx}blmmmhlmestyowhmbesqunm dhffeaht frotnhrhatt ofcthe
conditio

; eciog{pes So’f the O%rfasen{ mven xton rIn(l'f]:eeé (ng hlbﬁ grs are lc%)rlig:'lramdhcated in

acetic acrd conp
t has erem:mof neh@$ Cofi ﬂheohnstSseEHﬂ&IZ:oamtlag;ommst::aampﬂa)asthma and

exagpl e WO A- 9950268, WO-. A- 0032180, 0151849 and
V@ﬂ\gﬁ'f%t&‘?b@“éﬁ? |d‘SF%9|eafPfeW{“8ﬁé gdsxﬁ @‘h PLgseqt invention are

I ngteful altha@R they n sOmdRines il sk E® tbuttarmhesemﬂmmgu nds
are said to be al dose reductase 15 i nhi bitors useful

10ih the treatment of diabetes nellitus (WO A- 9950268,

Woridre 18 QdreHed Prion skt Which-10rhed 2D mbole!1-d¥ioatid §<ﬁﬂibdhnd¥9 aificugh
(WO A-0151849). There is no suggestion in a

t HB.SE AFORAY ri’é??ﬂ?c‘i At RTHE ap@aeyuitih dEorssample H&Oté@?iﬂ%&owo-

t N gob3180! WRNA 01k 1 85/ 306- 20864205 dil 120 RiPoahlRdviidh are
PGD or other CRTH2 receptor agonists. 20

, lsege@fzetmca% degivaives hatheserompeynds 2l tadrialdgsq pdictase
15 V‘ﬁ'nﬁ it6s SusSR Sn b G%am'eﬁkhbﬂohfa%tés RNk @V@%@@ﬁ)zﬁs, WO-A-

synt het ase an be useful in the treatnent of
c o321 $Qoandl Wﬂjéxﬁ)lééZQSh pohinoyiieemi¢ agentsce(W@-/BHY1B49). There is

di :

CoRp SRR i 4 oo ot fies 2B Eipbiads BBylsBe vt fpr e

ar weatmat Wf diseasehend ceomlditinam tmedfatddr synBGDalor atheh R TERreceptor
%ggg IsC rhinitis. These compounds all have am de or

azi'de substituents in pl ace of the carboxylic aci d
20

US 4,363,912 relates to indole-1-acetic acid derivatives which are said to be
inhibitors of thromboxane synthetase and to be useful in the treatment of conditions

such as thrombosis, ischaemic heart disease and stroke.

25 WO-A-9603376 relates to compounds which are said to be sPLA,; inhibitors which
are useful in the treatment of bronchial asthma and allergic rhinitis. These
compounds all have amide or hydrazide substituents in place of the carboxylic acid

derivative of the compounds of the present invention.

30 JP 2001247570 relates to a method of produéing a 3-benzothiazolylmethyl indole

acetic acid, which is said to be an aldose reductase inhibitor.
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derivative of the conpounds of the present invention.

30 JP 2001247570 relates to a nethod of producing a
3-benzot hi azol yl net hyl indole acetic acid, which is
said to be an al dose reductase inhibitor. WO

VR Om8/0RG11 PCT/ GB2007/ 002761 4 US 4, 859, 6L TIGH20078862761
to conpounds which are said to be | eukotriene
antagoni sts wuseful in the treatnent of conditions

such as asthma, hay fever and allergic rhinitis as

wel |l as certain inflannatory4conditions such as
bronchitis, atopic and ectopic 5 eczema. Sone of the
compounds of this docunent are indol e-1-acetic acids

but the sane authors, in J. Med. Chem, 6(33),

17@§- 41859801 163 to E@rﬁﬁ&nﬁ@ MhichO4PQ ﬁdé Pl %gboéﬁéhe%@atgbﬁsts
siugeful indbmtreagraent pfleinditions such e astlra,ihay feyer dnd allengie rbiitis as
t m/él’ ad cettain qpﬁ&mﬁﬁg% c&hﬂ% %h Eh taQ ebrggcm%ug%iic.o%lc{ Q&opic
present invention ave an acetic ac

gregzamao Sankreofi thelodrepawnds ofgbis, doawrgent sefivdolé-dracetitCicids but the

t r eag Ia&go S Ong 4/1' %u %@gl 73359%18% tg?cgl dﬁz{t Sgr?lgounds with
i rmie:lca:cl acambupoonam: thddle miitvgeh de ﬁot\ddav&hgrﬁﬁ@nSﬁépﬂdéleu]&b&lene
use nt of conditi.on

QWOIS xgweyvscgrhtﬁ s mast f“‘BP%%Q‘é‘ the ctomgnds of the present

t namnemtwmaﬁmmanawﬁcdcm geo@%am Be indile hifregeng seWsenul for
coggllcatlons of 15 abet e ere IS no nention in

H%?ﬂ?ﬂ‘r‘\‘f’"ﬁ“a&m %H%y ofiend alerg iplEsacti on  of
PGEQ or other agonists at the CRTH2 receptor. US

142 relates to 3-substituted-1-indole carboxylic
ac‘J%é‘ ZHAd82 4t direstaghiocideled -acetin arid demntiyesephichiare sHg to be

t rgsful B theQfeatritht 3MESHRIOhs GO hS tHP8tSbosRQischaemic heart disease,
WO- A- 03/ 097598 rel ates to conpounds whi ch are CRTH2

r etiept: otransient drshiestis  attacks epiggainen ead Hbe evasprlan repmplirations of

S u t )
PRl s nd AR A B Gl BBl o o

pr@ﬂ’é—‘ﬂ?m otheragonigdts|abthe CRIFHZ receptird deri vatives from
the correspondi ng esters. The conpounds to which it
relates are said to be inhibitors of thronboxane

sYU$ Boad 42 refefesAo 3580t itited-dimtobescartmxiyicadids- dnd @stetsi wehich are

acgaldd tg%e ¥ 1t11|1r\1/ 2 Mb%gt (?frir?ﬂeln%}lja gx)rtyrclor(le t(?onsant agoni sts 30

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

They do not have an aromatic 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 léukotriene

antagonists

US 2003/0153751 relates to indole-1-acetic acid derivatives which are sPLA,
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US 2003/ 0153751 rel ates to indol e-1-acetic acid
derivatives which are sPLA2 WD 2008/ 012511

PCT/ GB2007/ 002761 5 inhibitors. However, all of the
exenplified conpounds have bul ky substituents at the
wo 2@80125t1posi ti ons of the indol e system and pamrssB2007/002761
therefore very different fromthe conpounds of the
present invention. 5 US 2004/011648 di scl oses

i ndol e-1-acetic acid derivatives which are inhibitors
of PAI-1. There is no suggegtion that the conpounds

m ght have CRTH2 antagonist activity. WO 2004/ 058164

rel ates to conmpounds which are said to be asthma and
aliplibigare.  Howeyess alh phthei expmpkifing) compoyndshaze bplky substituents at

CQRPS. uz{?\qSS (ﬁ?lowp bfaﬂﬂc fdole éygt)fm' and &% 0{'@'&&9 diffeteént from the

entirel erent In struacture
|nﬁamemmbaﬁétmsﬁaﬁmd@dsmtvat|ves of the present

i nvention. Conpounds which bind to the CRTH2 receptor
are disclosed in WO A-03/097042 15 and

WOJSA20GY/QId 348 8iscldtes S rdade bqacatie deidadari vatineks | véhichc axt i ighibitors of

e athorh s S SfBes e Mo e oy g VB TS ancagonis
cactdgyclic ring. In WO A-03/097598 there is a

pyrrolidine group at the indole 3- position. 20
WO A- 03/ 101981, WO A-03/101961 and WD A- 2004/ 007451

alwor m(mossta fele| 16 -CompBEREk IvhidC ird SN to Rt dsitidsa Al Allkrgic
are_said to be CRTH2 antagonists but which differ in

stipiiammationspedulaiore. Eaﬁﬁaluﬁeglpevndg dofevhirh Agiviky|iy dgmgnstrated

beaga dfdrelyn@ffBrehSinRruSRAE BHmOthe dRdole-Bacdic aciBeri vafiRd IS the
at to the indole 3-position in place of the CH2 group

of PIesHR in¥edHPbunds of the present invention as
descri bed bel ow. 25 WO A- 2005/ 019171 al so descri bes
i ndol e-1-acetic acid derivatives which are said to

crampoandsaybish dind taike GRITHR reqeptos afeqdiscdospd in e 03/%7042
t hadtwerA 1B Jtio7 §s. V #hdse Lé%mp&ﬁﬁp'a&a W\@.Bbé é%!e&@ 3588 bu butTi*ﬂe% A-
conpounds all have a substituent I ch

't HB/0976#fo the- Bidplesiystemnisbipseh aoshegeA pr'a'wear to 3;105-7 membered

z?ﬁ@gé%@/r&gﬁq& @vé%bﬂo@'ﬁ% WRER 4 PG RGR! d tniRlible 3-
position. .

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

compounds of the present invention as described below.

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

.indole-3 position by an oxygen spacer.

30

WO-A-2005/094816 again describes indole-1-acetic acid compounds, this time with
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WD 2008/ 012511 PCT/ GB2007/002761 6 an aliphatic
substituent at the 3-position of the indole ring. The
conmpounds are said to be CRTH2 antagoni sts.
WO A- 2006/ 034419 rel ates to CRTH2 ant agoni st indol e
woapsonda which have a 5 heterocyclic or  PCT/GB2007/002761
het eroaromati c substituent directly linked to the
3-position of the indole ring system |In our earlier
appl i cation, WO A-2005/04426Q, we descri be conpounds
whi ch are antagonists of P at the CRTH2 receptor.
These conpounds are indole-1-acetic 10 acid
derlvq}lves substituted at the 3-position with a group
gophaif, sybstityertat the 3hposttiog ﬂ&rm%qlkwg ahle mlnogmgﬁre said
am@ﬂackagah@Qyuggnch may be substituted with one or
-nore substituents. The conpounds described in this
docunment are potent antagonists in vitro of PGD2 at
t R0 GRIG%/032% P tetes Wﬁﬁ an rom\ﬁ?doieo&?ﬂmt:n@st wiiPE Rave a
tested in vivo, the pharmacokinetic profile of sone
c@ﬁfsmmj@ qrshatesearpmpetiorsubstituenttdiwsctly iskedopethe -positiohef the
osi nophi | shape change test, which gives
an |ndgg§?§8ﬁ of the likely in vivo act|V|ty of the
conpounds is often sonewhat |ess than mght have
xpected.fr.om [ resul
SIF SuF LRGP GHGE, WP Rol o Bedtint E5tbandiy wyn are
Chanagtﬁmsts of PGD, RBthg K]Rm{btfecet;i&ﬁf. Tesecavrpoumissar© fndole-1-acetic

VK} 005/0 426 r le.to hi eve i venents o .
RO o TB1 DB oBe Pt BIEF RS e GHRRYLR. s
cmtyemggn anitkyl e RYis wh mmaﬁh imbiety Whic®maPbic subsiidted Withamd or

Iood S|n lia and inetic profile on
orMyjre S @H‘%@W%‘t Q“?EB?‘L'&‘ is E%C“*F}?E‘ aﬁ?@%‘&ﬁt"“‘ag"msts
i oy embldflPGD}Qﬁ eHeWRTHEteaER6r. LIoWVHIYE we GRTPRMAE thaMyhéiltested
bind to CRTH2 and which are therefore useful in the

t e &vaete calaneticsprafile Lotomie: SOEPOURASIF A0k QPUIRYl andtheir
aGoterty dh tBE whbledladd dobifopHilTdiHapd SHaREY @§t; which L\Rs BR &REdtion

invention there is_praovided a conpound of genera
f S i Likely 37 viry oiody @f she1qommovndspoeiten soppehat lvss thgn mght

Rdve been expected from the in vitro binding results.

Surprisingly, however, we have found that by making changes to the R® group of the
compounds of WO-A-2005/044260 we are able to achieve improvements in the in
vitro whole blood eosinophil shape change potency and the irn vivo inhibition of DK-
PGD»-induced blood eosinophilia and the pharmacokinetic profile on oral

administration to a subject.
The present invention therefore relates to novel compounds which bind to CRTH2
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)
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FN OOH(lI) wherein Ris phenyl optionally
substituted with one or nore hal o substituents; or a
pharmaceutically acceptable salt, hydrate, solvate,
conpl ex or prodrug thereof. 5 The conpounds of genera
wosimibas(il) are antagoni sts at the CRTH2 reeepiaB2o0@00b761
are useful in the treatnment of conditions which are
nmedi at ed by PGD2 or ot her agonists bi ndi ng to CRTH2.
These include allergic diseai asthmatic conditions
and inflammatory di seases, xanples of which are
asthma, including allergic asthma, bronchial asthna,
exacer bati ons of asthma and re.ated al l ergi c di seases
caused by 10 viral infectionQ.particularly those

exacer bations caused by rhi Ro\ ~and respiratory
syncytial virus intrinsic, extr
exerci se-i nduced, drug-inducg
asthma, treatment of F

and/ dust - i nduced

ncl udi ng chroni c cough
associated with infla and secretory conditions
of the airways and iatr cough, acute and chronic
rhinitis, including rhinitis)nmedi canentosa, vasonotor
rhinitis, perennial aller 15 rhinitis, seasona
allergic rhinitis, nasal poloyposis, @gcute vira
infection-including comon cold, infection due to

r &dsTeineR dy Bheaylpptjenally suhstityted Wity gng op mgre halsy syhgtisyentss
aRdap ﬁ:ﬂﬁlﬂ&%héﬂl?’ac&b%le%al@ zﬂﬂte' §divate, 99&]&3}9 8€br prodrug thereof.

hypersensitiv i ncl udi'ng contact der
eczenmat ous dernatltls phyto dermatitis, photo

d%g@&]n 6u?nds F fgﬁ‘hlﬁ Qﬁ&l@%i F&ﬁsts atqg &H-IE ke%%qtor and are

herpetitorms, en p en SC erosi's
atUSpr]hmdm trgayrodu mfraorgﬁllcglamgmcdams umhatykhbm Pﬁﬁzcmlod]er agonists

dlb?nélo AI%“ﬂ )#fsﬂl’iz{%ul Qs%nﬁltcp e dllepgécn%we es a Rx?n c%g(iiigbns and

epl O0sa urtrcari angi
vauﬂanhmettordecbseatesxexanwiqstdfenlmh atcudsdnnmumcludmg allergic asthma,

SREIRR! s sicen e o e SR <Gt o e by
muyliral infecti@n, pamichladly thoss exaedtidtions cdus&l b)Cthirﬁ)IVﬁﬁw&d respiratory
| h 10n- el a Ki

ey VR, s P R e gt B pnd st induced
e&pmﬁiaalréaymahloe lc@ugh, MRRIINECShkoHid EGagh ABYoEiale@ withNidflammatory

éerlor uveitis, 2008/ 012511 PCT/GBZOO7/002761 8
éFHF‘PWsCO“QH{"Bf ﬁxﬁ'weam&% AR g 9ssRIC fough raculgAnd d‘thfpmc

dirhiafde ischfidee alinif hd¥ftai@htof2, vasomotor rhinitis, perennial allergic
rhinitis, seasonal allergic rhinitis, nasal polyposis, acute viral infection including
common cold, infection due to respiratory syncytial virus, influenza, coronavirus and
adenovirus, atopic dermatitis, contact hypersensitivity (including contact dermatitis),
eczematous dermatitis, phyto dermatitis, photo dermatitis, sebhorroeic dermatitis,
dermatitis herpetiformis, lichen planus, lichen sclerosis et atrophica, pyoderma
gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus, pemphigoid,
epidermolysis bullosa urticaria, angioedema, vasculitides, toxic erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-
Christian syndrome, erythema multiforme, cellulitis, panniculitis, cutaneous
lymphomas, non-melanoma skin cancer and other dysplastic lesions; blepharitis

conjunctivitis, especially allergic conjunctivitis, anterior and posterior uveitis,



ophthal mtis; bronchitis, including infectious and
eosi nophilic bronchitis, enphysema, bronchiectasis,
farmer's lung, hypersensitivity pneunonitis,
idiopathic interstitial pneunonias, conplications of

wapgshraanspl antati on, vasculitic and 5 thrormgItGr2007/002761
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di sorders of the lung vascul ature, pul nonary
hypertension, food allergies, gingivitis, glossitis,
periodontitis, oesophagitis ijncluding refl ux,

eosi nophilic gastroenteritié, proctitis, pruris ani
celiac disease, food-related allergies, inflanmtory
bqgsl,%Lsease, ul cerative colitis and Crohn's di sease,
meS LS i SRS, QPECHCTRT Y&r “EL%T‘W-‘%&'PS&{"@E affiegtngdhsretina,
f Cdph@vsBATAL;E BrYhENItRETL 1 fEe AR tiGMC NardS SRinBymBE  bfbRchitis,
syndrone, Hashinmoto's thyroiditis, G aves' disease, )
AcERRbyIPmE. Jropghisgasis, Jargise s dungpBynersensitivifyoprnspeenifis idiopathic

t hhRPBARKY pRARRGH; &, RASmPUERion€OSH DN Itdah 1 RBROR] ivhdcalitic and
ant i phosphol i pi d syndrone and system c | upus

ertombieti¢ disorsiers Af the lungayssqudaiure, podmenayy Bypstiensing, food allergies,
pay: | .G S .. m iffer i a e
e
| nesbwatintegtisle r pra¢tisisy oprutis s a@ndcdc paisgaposiobiselated  allergies,
pOiLlMH%J'ﬂg[IO l; elll Hggz{sg,%lcekﬁlﬁ\(/g Q&l%t% a%& H](;hlnt I cflSeasreh %lﬂsqac;yltocsis and
fever, vascul 1t des I-ncl udi ng dgi antr Ceﬁ arferl?ls,
Tadtaoy ather CRAM2emediated diSbaseq-f&t exungde aytotnaone, diseases such as

pol var iti,s nodosa L, C[LOSCOPi C.pol yarteriti -

P aigl 1! syafons PR Rmolt ITRiiB orBres ity Addiipy's disease
chdigirtes mallitus, ridiopaniieatthiotmbpayttpasiyio QuppEs,, eosinophilic paschiitis,
neur.ode eratiop, central and eri pheral neryqQus

o BRPHETRS chfdtme B Rndnbs Fhfermiostis AIDS, leprosy
ause2hiygyfidronia, PirddplR&E, syh@ombBamixeBand unfi@dtehti@bd connective
Medi t erranean Feyer, Mickle-Wells syndrome, Famli al

H Bbhi dieFevernlaamiieni mryelis, pudingsidsrmajemupsitis  and

MUpdIy Ry RitBCpRYaaeR theudhatiOf jdlehild SiHREk] MRSV, UaiQRtides
|njuré® chronic obstructive pul nonary disease, as well
asinFiHdingaeBny et BrFilss, Tayasp'ss agpdiisas Ehurgrmitpnss sygirome,

S PRiIghHelitié RodosLamElo¥@pR dolaktbrits, tentpdft bH&iRNyadiRdia gravic,
spondar t hr opat hy, psorlatlc_arthrltls, septic”

ar dmici and ShepRis paim eeurppathip paig tsyediomes, acwrddegendndivsat ¢entral and
an ' d : r S . .
cnproRae el SR bR iyt AFHBUEDF mroimmune
goprogeseral tovu hagkypairp Hamjliah Meditetepomi Féven MicdaMe]ls syndrome,
cakGi,: [ a .epdon syndr.one and sypoyi al .
of P PRI thie: kBohic ek LR ARG BURRKE Bgross,
S dipgeafit sjestjond rapefusigrsingng, chrosiclobstagtise pulshohdrpridisede, as well

S G TR T NI Se—
Sy outtiff¢rentiaceds spdndartiaoghtityy npefiats hie@ls, septid erthfiGs and other
P e AL b 551 350 g S i s anc
chronic crystal-induced synovitis including urate gout, calcium pyrophosphate
deposition disease, calcium paptite related tendon syndrome and synovial
inflammation, Behcet’s disease, primary and secondary Sjogren’s syndrome systemic
sclerosis and limited scleroderma; hepatitis, cirrhosis of the liver, cholecystitis,
pancreatitis, nephritis, nephritic syndrome, cystitis and Hunner's ulcer, acute and

chronic urethritis, prostatitis, epididymitis, oophoritis, salpingitis, vulvo-vaginitis,
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WD 2008/ 012511 PCT/ GB2007/ 002761 9 Peyronie's
di sease, erectile dysfunction, Al zheiner's disease and
ot her denenting disorders; pericarditis, myocarditis,

i nfl ammat ory and aut o-i mmune cardi onyopat hi es
waedosdizsg nyocardi al sarcoi d, ischaen c repardnsB2007/002761
injuries, endocarditis, valvulitis, aortitis,
phl ebitis, thronmbosis, treatnment of common cancers 5
and fibrotic conditions such_as idiopathic pul nonary
fibrosis including cryptogenfc fibrosing alveolitis,
kel oi ds, excessive fibrotic scarring/adhesi ons post

surgery, liver fibrosis including that associated
witeRORIEsatlisgape epckileqdysfungiien. iAghesmasisodispase angd eprgdrmesting

| REdoHAEIT DEKELRAL COIRRRERIsSCl RiRAGTIRy K€Y auto-immune

fibrosis resultin from di abetes, fiIbrosis associ at ed
vmcﬂlﬁhqwopahwearl@glé 188 dympardlaicqiammchglsd@p@h giperfusion injuries,

hESRRf gmmﬁrs AShi 2B qétmg tﬁmn[s\éa&%%?ém b @{ngg rPcancers

resu tlng rom nyyocar di I nfar cystic oSl
r egd éibogic sondifistsewric as gliepathéd pylmbogy ftbrcmrs isclodisg a:sypt;ogemc

f Ifﬁ)‘i‘(%?r{ al&e?)ﬂﬁ% kgﬁgdsﬂgﬁcg% \Je ﬁbr&%ps!cz?r%t I%/%dﬁcglgrrlsa gé/st §aur11gery, liver

chron| ion | Berdliresi s and
adibesss lhd:loding tfmn:ﬂ;soowétbmtlf hﬂpgﬂﬂls B aiidC| uterire, fibehls, sarcoidosis,
nmot i on of eal

fi.brosis fol e

Wi TIE0E pPEpiioien et ke KB Mg 67 didberes

paTbﬁ'dsﬁnJ Iaabhytew switillIR4,0athéroscldrogt i?(ElﬁﬂmQ rceperbmx eqthdreyelegdsis,

aIIer astp er ennj al IIer itis . .
se3¥y H’f BYrH %?Pb AP s 5‘{"6;5‘? C*HQ‘P “Ff‘i"g‘ YA FipEgsis,

h)t%r@@iﬁ,s s§stenit Ysclerdbes, bldlh[ﬁhgtré‘rﬂmcﬂéébsed efitIgdid Icbfplicating anti-

conjunctivitis, especially allerg conjunctivitis,

ed@?ﬂasé'ﬁ thergpyfing ﬁbwmcl lgfectqu'daclath'& ft@F@giomé asd rpeRgiliopis and

gael F@APaP nfdctidns, CNY fibloaSiR Wi QRN lor WeSHBRBtion of healing
ulceratjive colitis and Crohn's chease nmast ocyt osi s,

paYihouhliRrPiccaeingr at i ve di seases and al so ot her

PGD2- nedi at ed di seases, for exanpl e autoi mmune

di seases such as hyper |gE syndronme and systemnic |upus
erfherrompourds 358 paitigelpdy uspélﬁef%r thel tréaphent | pegvestiag, of allergic

al a!sfﬂg'fa etrex{n?il gﬁéﬁ%@ Phiniti§, REAsbh! 'aﬁg}glcmﬂkﬁ{s yato;ﬁsﬂﬁ&ﬂl'a&tls, contact

obstructive pul nBnary di sease : as rheunmat or d
arhypersenisivity Afichulingi eqnitast aletthatitis), scoajuiictodtis cmpctclrailwt allergic

Tm% &Yse%oagép%n&y%aonc% e 40P bffer legoedosﬁe Q%ulo?%tenns

sh an e an ar macokl RBLIC 0

ccn@mm@lsryobovgaé riéseade, ﬁbcmveacc(lltl)s ang (Emhm s ciuleauel ynastocytosis,
pain, neurodegenerative diseases and also other PGD,-mediated diseases, for
example autoimmune diseases such as hyper IgE syndrome and systemic lupus
erythematus, psoriasis, acne, multiple sclerosis, allograft rejection, reperfusion
injury, chronic obstructive pulmonary disease, as well as rheumatoid arthritis,

psoriatic arthritis and osteoarthritis.

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 close 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



10

15

20

25

surprising since sonme of the conpounds of
WO A- 2005/ 044260, which are close in 30 structure to
t he conpounds of general fornula (1) do not have these
advant ageous properties. In particular, the conmpound
wo 2é6g@ampile 17 of WO A- 2005/ 044260 is. WO 2008/100826071002761
PCT/ GB2007/ 002761 10 simlar to the conpounds of the
present invention and m ght have been expected to

have sim|ar properties. Howeyver, the replacenment of
t he net hyl sul fonyl group at he 4-position of the
benzene ring in Exanple 17 of WO A- 2005/ 044260 with
the SO2R group at the 2-position of th %enzene rlng

i HirpikE t ifromeaundsof fhs preseR! inygntiqe and mig ighg 85 e grRected to
efhfaﬁ‘& SimPar pldBerBBAr FRRGOYdr) nlﬁE |réi§ac@ﬁ@ntt(f'f€thé\ﬁfeth‘ylst11%r@f gtolf at
conpounds because when ggoun of

v@:wl-pgwﬂoqﬂ@scben@nadwg i $xamplg IJrQafl W(-A12085/044260 with the
&l}lf; & gte 2ﬁ pdRiRhidk fhe! éu@niéhé’ﬂng & tL@aﬁn,foax&tyf@&tnﬁna (D has
than t

e conpounds general ftornula
| ra ag@iflgan@mfﬁe@tr omhg, pbgm)@mr@gﬁspg%gg: ativity of thc compounds

Fafi gﬁgl oog%&ﬁ? untt'enh@l’%vb%ﬁﬁost/m%o b Qlhinkidterid %faﬂ% its

eosi nophil "'shape change activity Is
| qﬂmnﬂdndnnaﬂcgﬂtrbﬁleha\nevct)Esehsseﬁap@u&lﬂd tiianothatt ¢fethe compounds of
vitrolqg ‘Méﬁz as neasured by radioligand binding

x5 er i ment the CRTH2 receptor. 15 Furthernore, the

inprovenent in activity is very specific to the gr oup

of. C neral unds

it RS o oo FE Erenn F G 0q R BRI ound ha

V\Ghéir 200bb M%ﬂoﬁﬂ)e(ﬁm{oph\amps dhdngé avtbvityabbfien less than might
roperties. exa the _anal ogues

P ool Peeepect (A OHOE HovispaRi G i aAaigs oy FRciizi binding

4- @&rithértodhe CRITE2 RBEGAE ring are less active in in

vitro whol e bl ood eosi nophil shape change tests. 20
In the present specification "Cl-C6 alkyl" refers to a

St F@ih@fhior® thdindRENatnbtadti Atyas verh ¥piciicto liﬁlf’,n%tﬁth'tﬁd)frl:ompounds

havi ng one to six carbon atons and optiona
st utfgemratfeanw (1 25 EATEPRONCS,hiEh peti e (IOER Glesabyrelated than those

& Zﬁb 230% ﬂ h%V& LIR:ﬁlfg\\ﬁuré%[eob'ﬂéﬁemeﬁxmxﬁﬁple the

|nc e net , , prop I sopropyl, t-butyl,
n- ar@jo;pes of geqqralffpmﬂa)ﬂbmmmch ge SOk gr@gp h;yqt the 3- or 4- posmon of

ms{hE }: e ecy‘g aqg [eQP trve Woe\ﬂfo(fé’ at)&f)égs}“o*)hlf shape chancg4e tests.

thylenecy open
aIkyI" and " Cl- ClS aIkyI" have sim|ar meani ngs except

t hﬂtt thé Ig?ééenq %Béc%&tion “Cy1-Cs alkyl” refers to a straight or branched saturated
hydrocarbon chain having one to six carbon atoms and optionally substituted with
one or more halo substituents or with one or more C3;-C; cycloalkyl groups.
Examples include methyl, ethyl, n-propyl, isopropyl, t-butyl, n-hexyl,
trifluoromethyl,  2-chloroethyl, methylenecyclopropyl, methylenecyclobutyl,
methylenecyclobutyl and methylenecyclopentyl. |

“Ci-Cs4 alkyl” and “C;-Cyg alkyl” have similar meanings except that they contain

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

30 Cs-C; cycloalkyl refers to a saturated 3 to 7 membered carbocyclic ring. Examples

of such groups include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
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fromone to four and fromone to ei ghteen carbon atons
respectively. 30 C3-C7 cycloalkyl refers to a

saturated 3 to 7 nenbered carbocyclic ring. Exanples

of such groups include cyclopropyl, cyclobutyl,

w9 2wsprestlyl and cycl ohexyl. WO 2008/ 012511 PCT/GB2007/002761
PCT/ GB2007/ 002761 11 In the present specification,
“hal 0" refers to fluoro, chloro, bronmo or iodo. The
ternms "aromatic noiety" and 1laryl in the context of
the present specification 5 refer to an aromatic ring
system having from5 to 14 ring carbon atons and
containing up to three rings. Exanples of aromatic

noi eti es are benzene and naphthal ene. Aryl groups nay
bén shglpsdserit ypeeification) “Ri6” Rferd Mo R0l Biflbiol bi8Rbr fdagsen
fromhal o, C1-C6 al kyl, Cl1-C6 al koxy, a 5-7-nenbered

het erocyclic ring or SO2RO where RO is as defined

abiO¥ fermd CardRRiO B{dléy’eam%f‘a% el oftekdy ot present specification
veterinarily acceptable sa the conpounds o

gdFfer & 2p cﬁf?fmttfeﬂ(lg )syaﬁa l(alvm)g frwm Yde Yasng cadan tatems and
S C [

S ohSingld b, 8 (R e ey o TP el BB ang
C hlephthpéene dirgk graviesl may bﬁesubeluthad o‘h&lmm@,r netrd yubstiuents clesen
arfg)rrpl:lah@ rClv\ésl Llﬁgn 1- 6Qﬂ§)lxg ? gd/ ﬁlélﬁﬁ]emcﬂ'éetgrg!:)fcﬁc n\ln\g or %OZR9
approprlate f maceut i cal or veterina

aoderst Rl as @&hed;ahmy al so i ncI ude salts of organic

aci ds, especially carboxylic acids, including but not
Iinited to acetate, trifluoroacetate, |actate,
gIAppmpdhe phmhﬂacattxeall)t andt Veﬁﬁﬁanllyaic@table sahs af the c@fdpounds of

@eﬁx)‘éi}g 0 agaee g(|I Igﬁgﬁ giclu%g gg ch% ﬁsg?s{agu% nnzl Op%tta%élum

%Iculcmhepﬂma?m Zirlcy QRdgapian pihat(ﬁher(lﬁéthlaiaﬁs alaemlaﬁ@@h@mc
e no e mar at e, | I nat e, noat ecti nate
3-%%%%%5'}’& F‘g‘ﬁ'é‘llaé“‘“%u eé?ﬁtdimb? a4d a@sr Welg rkag WP Gasig addition

t anlts at e, | act obi onate, pivol ate, canphorate,
undecanoat e and succi nate, organic sulfonic acids
such as net hanesul fonate, ethanesul fonate,

2 “WiNeé C&pﬁ@bhﬁﬁef)ﬂaﬁm‘%@uﬁ@ﬂ@t 65 veRHRLAY Siél:ép@di‘)?et Qalts may also

§$hthalenesu f onat e benzenesulfonate -
crw dsralts hrrganic arids espsrially,carbxylin adids, ﬂraﬂlfahreg buygmgt limited

| QT Bl 1Al ASacSHRN 1 hydegsdal r
hydr o od. de. sulfate, ﬂé[;a:tesu%'l a({ﬂgtlg %g}%%gufﬁég WA, Balate,

t PRRIOYEREE o 2djpaies upkeinals, PIRSEPROr benzeatrd DUIBHI cdigluconate,

- aGh&Spentanate, glucoheptanate, glycerophosphate, oxalate, heptanoate, hexanoate,

fumarate, nicotinate, pamoate, pectinate, 3-phenylpropionate, picrate, pivalate,
proprionate, tartrate, lactobionate, pivolate, camphorate, undecanoate and succinate,
organic sulfonic acids such as methanesulfonate, ethanesulfonate, 2-hydroxyethane
sulfonate, ~camphorsulfonate, 2-naphthalenesulfonate, benzenesulfonate, p-
chlorobenzenesulfonate and p-toluenesulfonate; and inorganic acids such as
hydrochloride, hydrobromide, hydroiodide, sulfate, bisulfate, hemisulfate,

thiocyanate, persulfate, phosphoric and sulfonic acids.

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

as intermediates.
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30 Salts which are not pharmaceutically or

veterinarily acceptable may still be valuable as

i ntermedi ates. WD 2008/ 012511 PCT/ GB2007/002761 12

Prodrugs are any coval ently bonded conpounds which

wehassesithe active parent drug accordi ng top@ecEe/002761

formula (I) in vivo. Exanples of prodrugs include

al kyl esters of the conpounds of general fornula (1),

for exanple the esters of geﬂgral formula 5 (H)

below. If a chiral centre or'“another form of isoneric

centre is present in a conpound of the present

invention, all forms of such isonmer or isoners,

i ncluding enantionmers and diastereoi soners, are

| sRaRdd h vﬁ@MW&ﬂd&@é&ﬁﬂ&unM%%s&ﬁe bdiRe parent drug

invention 10 contai'ning a chiral centre nmay be used as

a agepeding to gangrali fasmula{Denarwoi dirempleabf prodaugs inshudg alkyl esters
oFtt}%r c%m Blinds i defkGATofmdlh ¥ Yof e%hpﬁw S6RR" R ek i Shitlia

techini ques and ‘an 1 n I dual enantd omer

nﬁD)b@OMsed al one. In the conpounds of general fornula

(I), it is preferred that the phenyl group Ris 15

unsubstituted or is substituted with a single halo

subs t:lhitall eattre Qrsauethélyfoﬁh obisomeric cdnire lls:presemhindﬁcoinq)ound of the

f th
e LT bt Ronks kst Ry g anc
2 -dﬁditeFdowOfrﬁrsZ anmhthyded:io [b2 -c()ﬂh&h kdrsid] f@umypophdsn 2y khe-idvdntion
nq:m 2}/ %:@ (;I‘tl Groctd ’bg S cb xtyre tigmerically
PRI % CURY SPYhERY | lﬁ'lff 1% ﬁ‘j@ﬂfyﬁ Hes Lo
h)dnnl:l{ddl md@dlm,loy |tﬂeﬂ€:&&llnfc rrﬁb&md mdy {be segaratedI 1]Jsm2g weltl r]1cn(|)wn
enzy net hy

- 5- Fluoro 3-[2-(4-1l oro | sul fonyl
- |l Pwasaaﬂﬂammﬁw%itﬂ?ae °ra | TBRY *szrus‘fcﬁ dorsy - 6 al kyl

15

20

25

30

aryI (CH2) nOC( =0) C1- C6al kyl, (CH2)N(R11)2, 25

CH( ( C}Q)anC;C»Rlz)Z esters of any of the above;

wHB ths ¢PrpRguads]ofogencral fermylai(l, ifyjePEEraied dhat fas PREnY! ermapR is
| SnSdrsfthtbd @ ydubstited Rith akiblehalo sB6RRtcht, @buall) ?luQIroeﬁ €hYoro,

fe
invention, there is provid g a conpound- of general
f ovhich & geqqrglly at the 4-position of the phenyl group R.

Among the most preferred compounds are the following:
2-{5-Fluoro-2-methyl-3-[2-(phenylsulfonyl)benzyl]-1H-indol-1-yl }acetic acid;
2-{3-[2-(4-chlorophenylsulfonyl)benzyl]-5-fluoro-2-methyl-1H-indol-1-yl }acetic
acid;
2-{5-Fluoro-3-[2-(4-fluorophenylsulfonyl)benzyl]-2-methyl-1H-indol-1-yl }acetic
acid;
or the C;-Cs alkyl, aryl, (CHy)nmOC(=0)Ci-Cealkyl, (CH)uNR'"),,
CH((CH»)mO(C=0)R'%), esters of any of the above; wherein

mis lor2;

R'" is hydrogen or methyl;

R'% is C;-Cyg alkyl.

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

formula (II):
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WD 2008/ 012511 PCT/ GB2007/ 002761 13 OSLO R F N
'--~0 OR, Il 5 wherein Ris as defined for genera
formula (1); and R is Cl-C6 al kyl, aryl,

(CH2) mOC(=0) Gi - CBal kyl, (CH2) m\(R") 2,

wearkdodHINO(CCO R 2)2; mis 1 or 2 R is hyece@Rdore
methyl; 10 R12 is Cl-Cl18 al kyl. Conpounds of genera
formula (11) are novel and may be used as prodrugs for
conmpounds of general formula (1). Wen the conpound of
general formula (11) acts a3 a prodrug, it is later
transfornmed to the drug by the action of an esterase

in the 15 blood or in a tissue of the patient.

Exanpl es of particularly suit&Ql egR groups when the
conpound of general formula 97 is used as a prodrug

i ncl ude: nethyl, ethyl, prop@l, enyl, CH2OC( =0 t Bu,
CH2CH2N( Me) 2 CH2CH2NH2 or 20 CH{ (Y C=0 R12) 2

wherein R12 is as defined aboy®e. Addition to their
use as prodrugs, cofpoungs of{ formula (I1) wherein R

is CI-C6 alkyl may b 7 iy

preparati on of a conpa general formula WO

2008/ 012511 PCT/ GB2007/ 09276 14 1), the process
conprising reacting the conpohnﬁ{é* general formula
(I'l') with a base such as sodi um hydroxide or |ithium
hydroxi de. The reaction may takeOW,ace in an aqueous
solvent or an organic solvent or a mxture of the two.
A typical sol vent used

I

wherein R is as defined for general formula (I); and
R' is C-Cs alkyl, aryl, (CHp)nOC(E=O)C,-Csalkyl, (CH)mNR'"),,
CH((CH;)sO(C=0)R'?);; |
mis1or?2;
R" is hydrogen or methyl;
R'? is C;-Cy5 alkyl.

Compounds of general formula (II) are novel and may be used as prodrugs for
compounds of general formula (I). When the compound of general formula (IT) acts
as a prodrug, it is later transformed to the drug by the action of an esterase in the

blood or in a tissue of the patient.

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

(II) is used as a prodrug include:

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

In addition to their use as prodrugs, compounds of formula (II) wherein R' is C;-Cg

alkyl may be used in a process for the preparation of a compound of general formula
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for the reaction is a mxture of tetrahydrofuran and
wat er. 5 Conpounds of general fornmula (I1) may be
prepared from conpounds of general formula (IIl): F
ICON \--e ORL 10 i wherein R is as defined in
woenemsal2siornmula (11); by reaction with a corpaueBRof002761
15 general formula (I1V): O R ()::,0"00 (I'V) 20
wherein Ris as defined for general fornula (1);

under acidic reductive al kyl ii on conditions.

Conpounds of general formulae™ (111) are readily
avai | abl e or can be prepared by 25 nethods well known
to those skilled.in the art. ul W 2008/ 012511 )

P& BRPIRISSS COBPBIne reacting denrmpound of gepgrplfprmyls () with a base

(1sMeh &RsbdRin ﬁ{@maee& [RMiuHERY PS8 8, | Y rRRti8k Fa9tal@f place in an
general formula (V) 5 Ovw OWw SCR OO
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):

wherein R' is as defined in general formula (II); by reaction with a compound of

general formula (IV):

Iv)

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

under acidic reductive alkylation conditions.

Compounds of general formulae (ITI) are readily available or can be prepared by

methods well known to those skilled in the art.
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(V) 10 wherein Ris as defined for general formula
(I'). Deprotection nay be achieved by reaction with an
aqueous acid, for exanple sul phuric acid, followed by
neutralisation wth abase, typically solid potassium
wanrdmenasa. The reaction may be carried out alct/dB206/002761
40C, typically at roomtenperature. 15 Conpounds of
general formula (V) nmay be prepared by the oxidation
of a conpound of general formula (VI) O W SCR
20 (M) wherein Ris as deflhed for general fornula
(I'). The oxidation of the sulfide group can be

achi eved usi ng an excess anmount of an oxi di si ng agent
such as WD 2008/ 012511 PCT/ GB2007/ 002761 16

c r : r y
coulERRR B YARRE P ) i e B Bbli e RYackfl of
algenexgdotmulavd¥)m typically to roomtenperature. An
acetal of general formula (VI) nmay be prepared by
protecting an al dehyde of 5 general formula (VIl) o
SS1 R 10 (VII) wherein Ris as defined for general
formula (1). The protection R be achi eved by

reaction with trimethylorthof griftat e and p-tol uene
sulfonic acid in dry congditigas and 15 under an inert

at nosphere foll owed by ¢ m m&iM@xi de i n net hanol .
Compounds of general fa a (VH) are commercially
avai |l able. Alternatively™~the . can be prepared by
reacting a conpound of gener@.\jornula (Vir1): 20 R SH
(M 11)

™

wherein R is as defined for general formula (I). Deprotection may be achieved by
reaction with an aqueous acid, for example sulphuric acid, followed by neutralisation
with a base, typically solid potassium carbonate. The reaction may be carried out at

0 to 40°C, typically at room temperature.

Compounds of general formula (V) may be prepared by the oxidation of a compound

of general formula (VI)

OMe

OMe

(VD

wherein R is as defined for general formula (I). The oxidation of the sulfide group

can be achieved using an excess amount of an oxidising agent such as
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where R is as defined for general forrmula (1) wth

2-fl uorobenzal dehyde. The reaction may be carried out
under mldly basic conditions in a polar solvent such
as DWMSO and under an inert atnosphere at a
wenpesoasiire of from80 to 110C. 25 ConpoundscafGB2007/002761
general formula (VIIlI) are comercially avail abl e or

may be prepared by nethods well known to those of

skill in the art. Another route to conpounds of

general fornmula (V1) as deflthed above is via the WO
2008/ 012511 PCT/ GB2007/ 002761 17 fornylation of a
conpound of general formula (X): Br SCR (X) where
Rchloropsrogphrangeiel agid: Thasisagtion npigturg may e qpoled inidgllygfor example
n- lohit hi . _ . n an
or‘%?}% ggﬁﬁd\;ﬂg#@% ﬁ%ﬁ@é*élﬁlmﬁﬁrtg%#y%i cally,

the reaction is carried out under an inert atnosphere,

f [t (vHO re. o

i BB Sepe SAARE VR B, ool PG fiohyde of
arganexall fouwada (MDwar mt o room tenperature after the

addi tion of the DMF. Conpounds of general fornula (X)
may be prepared by reacting 2-bronothi ophenol wth a
conpound of general formula (XI): 15 R X (XI) Were R
is as defined for general fornmula (1) and X is a

| eavi ng group, particularly a halo group such as

chloro or bromb. 20 The reagtiaQ may be carried out in

t he presence of a base, xarr@e caesi um carbonate
)

and at a tenperature of 0C, tppically 40C An
alternative route to conpodndsSof general fornula (I1V)
is by reaction of sodium salts of general fornula
(1X): 25 R-S2Na (I X)

(VID)

wherein R is as defined for general formula (I). The protection may be achieved by
reaction with trimethylorthoformate and p-toluene sulfonic acid in dry conditions and

under an inert atmosphere followed by sodium methoxide in methanol.

Compounds of general formula (VII) are commercially available. Alternatively, they

can be prepared by reacting a compound of general formula (VIII):
R-SH (Vi)

where R is as defined for general formula (I) with 2-ﬂuor0bénzaldehyde. The

reaction may be carried out under mildly basic conditions in a polar solvent such as

. DMSO and under an inert atmosphere at a temperature of from 80 to 110°C.

25

Compounds of general formula (VIII) are commercially available or may be prepared

by methods well known to those of skill in the art. |

Another route to compounds of general formula (VII) as defined above is via the
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wherein Ris as defined for general fornula (1) with
2-fl uorobenzal dehyde. The reaction may be carried out
in a solvent such as dinethyl sul foxide at el evated WD
2008/ 012511 PCT/ GB2007/ 002761 18 tenperature,
wopdos@ldsy 80 to 110C. The reaction may take maui2@d7/002761
days to go to conpletion. Sodiumsalts of general
formula (1 X) are conmercially available. 5 Conpounds

of general fornula (1V) may al so be prepared directly
from conpounds of general fbtmula (VI1) without the
need for the protection and deprotection steps. In
this procedure a cool ed oxi di sing agent such as neta

c Hoombasion @f ¢ bempayind obgingral fampuladXkdded to t he conpound
of general formula (VI1), typggally with cooling to 10
about -5 to 5C. The rea S m xture may be allowed to
warmto 15 to 30C, usoo tenperature, and then
reacted with sodi um net akpz €. As nentioned above,
some conpounds of general formulaVI1) are
commercially available. 15 Conpounds. of general
formula (1) are CRTH2 receptor antagoni sts and
covhswh‘&asdsﬁn@e‘negeabrafbnmlhél)(lI) are pr odr ugs for
geneggngl?%lohthllggln %1metg¥il 152 é)rr anthSé) vept sl.ulgh as
a tetethlydedfifrar. t he treat ment of d| seases and conditions
nmedi ated by PGD2 or other agonists at the 20 CRTH2
receptor, the nethod conprising admnistering to a

p alyipéatly,i thenteedlonf 1ss¢m|n=:d btite aidee ndn ﬁleﬂuhthﬁ@herearfﬁluﬁample

I PRpeBCRRIEE 57 H s A ABAF: TRGy e rppis wih ooty

Caitpiamhad aﬁoxgmemlrmicmoaml témpdrhthireQiftef the hddi®dn ofsie: DMF.
nmedi ci ne, particularly for use in the treatnent or

prevention of 25 diseases and conditions nedi ated by

P@E&¥ngyunds rafenée ToknulL CONhEY b ?dr&d By refiétinigPE6r6Mb@iophenol
there-is also rOV|ded the use of a conpound of

geXidh arompaupd pheeperpl fgmula (XB: 1y t he preparation of an
agent for the treatnent or prevention of diseases and
condi tions nedi ated by CRTH2 receptor agonists,
particul arl R-¥cDz. 3(&]

Where R is as defined for general formula (I) and X is a leaving group, particularly a

halo group such as chloro or bromo.

The reaction may be carried out in the presence of a base, for example caesium

carbonate and at a temperature of 20-50°C, typically 40°C.

An alternative route to compounds of general formula (IV) is by reaction of sodium

salts of general formula (IX):
R-SO;Na Ix)

wherein R is as defined for general formula (I) with 2-fluorobenzaldehyde. The

reaction may be carried out in a solvent such as dimethylsulfoxide at elevated



As nentioned above, such di seases and conditions

i nclude allergic diseases, WO 2008/ 012511

PCT/ GB2007/ 002761 19 asthmatic conditions and

i nfl ammat ory di seases, exanples of which are asthms,
waocedosdizag al | ergi ¢ ast hma, bronchi al ast hna,PCT/GB2007/002761

intrinsic, extrinsic, exercise-induced, drug-induced

and dust-induced asthma, treatnment of cough, including

chroni c cough associ ated mﬁL? i nfl ammat ory and

secretory conditions of the rways and iatrogenic 5

cough, acute and chronic rhinitis, including rhinitis

medi canent 0sa, onog initi.s, nni al -aller

PR QoA R i The feartion obS it o é&g g

letihr @l i nfection including comon cold

infection due to respiratory syncyti al virus,

i nfluenza, coronavirus and adenovirus, atopic

degdai LIS of ng&ma@?&mmérz@t)sa@a@dnmmau y adaiiBgk.udi ng

contact dernmatitis eczematous dernmatitis, phyto
5dermatitis, photo 10 dermatitis, sebhorroelc

d L , .
b AL N AP SR, B
s kefrgesemliciormdyla dVEY siittiodtupeiseed dorythh ena¢ctisusnd deprptiitign steps.
pefmtlpusgpeb&dur%pé 931“5%% 151§g ?gtlnlt W h trhl’ts %mo?o eroxP/]benzmc acid

e, vasc enas,
eomay]bphddadae theatageond oagmtah formutal (élIﬁatMpe:akhy with cooling to

baldn S et.S . S dro an, I 0
0 or YFHor S aitht FEFHE! THBPIEURY P8 HIouit I Hpt 18158 o0
C Uasmakbyiesm tympdratnies andthet wmitmmdasoslknrm metbisaléite. and
ot her dysplastic |esions; blepharitis conjunctivitis,
especially allergic conjunctivitis, anterior and
PO&k @ienfbéned \udotd, Some ltompoutidé of geretidl AbrAtlNEVII) are commercially
deger eratlve or inflammatory disorders affecting the
r efY3#&e-opnthal mitis; bronchitis, including

151 nfecti ous and e03|nophilic bronchitis enphysenmsa,
bronchiectasis, farner's |lun 20 hypersensitivity
pnEampeunds of eengrab s%wwiac(ll ¥He &R qe%qptqm@@ﬁwmtagﬂd compounds

cogp %ﬁé&l' il () Haﬁ&% pfo?"@o@ﬁﬂoﬁﬁﬁs VRSSeHerhll Esmand (1).
thronboti c di sorders oF | ung vascul at ure,

puCompeaungds lof penerad fermylac (D@a@l () are thgradere ugethiinig metgod for the

gI d [ [
o At L o, 330G OB, A s  ue
20 pr @MTﬁmcptqrelhc acthodi compgsing adoidistesingtie d pati¢nd rng peed of such

'nuﬁa %}ia&igmbmq beLaRSould &5 r%ﬂér'fﬂvt%nﬁtﬁh Q bsagnd 25

sease mastocytdsi s a so ot
CRIHZ medi at ed di seases, for exanple aut0|nnune

es, suc h I yndr o 0’
ot B POt of Ryt A PRy KSR o el formul
di ghekr €H) foelukd nlaedidink, qbpai“chllaﬂy fmrmﬂhomyttapmmm or prevention of
25pu rd?slézrls%é and conditions mediated by PGD, or other CRTH?2 receptor agonists.

Furthermore, there is also provided the use of a compound of general formula (I) or
(1) in the preparation of an agent for the treatment or prevention of diseases and
conditions mediated by CRTH2 receptor agonists, particularly PGDa.

30

As mentioned above, such diseases and conditions include allergic diseases,




10

15

20

25

30

eosi nophilic paschiitis, antiphospholipid syndrone and
system c |lupus erythematosus, AIDS, |eprosy, Sezary
syndrone, paraneopl astic syndrome, m xed 30 and
undi fferenti ated connective tissue di seases,
waotdosiorrsd1or y myopat hi es i ncl udi ng der mat ompeSide2607@80361
pol ynyositis, polynalgia rheumatica, juvenile
arthritis, WO 2008/012511 PCT/ GB2007/ 002761 20
rheumatic fever, vasculitides including giant cel
arteritis, Takayasu's arteril¥ s, Churg-Strauss
syndrone pol yarteritis nodosa, m croscopic
arteritis, tenporal arteritis, nyasthenia gravic,
atign gondiionn;aad jaflammatenyr discass, cxpaplcs ofy milich rees ;asthma,
n t I p nervou
sﬁ*ﬁmﬁgem Aneie sk, ERALGE ool RRREC el Y@ G nduced,
adrugiingueed apd dsebelesed asthwab@ekmeraiof cofghnintluding chronic cough

S48 AR S G S

nmodughplaeuts Gindr dsorsc rhinlting irktuidinige fieAitis GhedidafRoéal Slalinotor
as

r c ob Iructlve nonary. di sease,
w8 perBiah Ab5eR hinichy rarcral BUcTpr Tehg o gepolyposi, acute
ankg&llﬁ&bm inpladidy lcofiron ORRGIEN@N b K kespifatory s cytial virus,
fferentiated sgondarthropathy psoriatic 1 gl
r

a|l FR%a; goroggyus @n EQViTEs; aleRic demeatitis, contact hypersensitivity
i (thelodih® reontlatdenait)) oRaRieS %&%a*ﬁapeg@té 0§ %&gl , Pdo

osteoarthrjtis; acute and chronic cré| uce
s §FBRItiS. sSebhrogig desmatitiss dlewmatitis heepgtitarmisy igheopplemish dicken

dsmaasilan Qbﬁﬁ&se yodErnf te

syndr (;ms 2 synovi aléilnrp'j g&h#ﬁg{sh kglehcegld ‘glg%geha lgpus
W%Wtoaw s@ewhwaﬁ y emgmm s elsslmmb'me shalosni articaria,

Sﬁxll ddéma, V& {

Ci rgﬁom S omjthhg&} |°3%r &%ﬁ ec:ys{]&{ﬁjhoblrill i, alopecia areata

pEylerRagiemt baldneaw phwget’s sﬁ,ynqlreplhr W&bcr-gymﬂnam msndro_mst etyitema

apfdidayaRer C t S urethri

p?fglstt atit |cseﬁulllﬁs gﬂaamrcn{ﬁ%i gé%u%g% hor e omgsal ?ﬂ“rfﬁ?li"fog’a skin

Vgangqr. anga gthei ﬂyssp]asﬁteymmns eblsphinee&se_;umﬂivﬂm b&pecnally allergic

h seas . ot her nting.
Y YR e dtof B PRfer®r (5883 B0 Bs” Bz Gregreimire
aglt m—fiammatmy dmrdérsosfﬁmpag theeﬁ:tmzﬂ Cﬂphdianﬂum/&&ﬂ:hﬂis Aincluding

chae usi o urles
ch'?gdlli eosmo”*"@ﬁl ‘? @“'s’a‘?ﬂ‘ff yt“? RS?HCE’GF‘F?‘% farmer’s lung,
t hmmammmy prreambnmt ,dafpamnnmsmn oREEnonAR dcdmpc@idnS of
S .suc pul nronary fibrosis

i di
i “8? &%4“??3‘"‘“&?‘5?& 8@*&\‘1‘?‘6 o’ﬁa@f%%‘?% daw%e& pk the lupg vascylature,

epuﬂmﬁary e hiypditentios, Sfead I hl'ﬁﬂ%lgétj h %zr; # Cﬁsa ? ggc;s\s;\xnﬁy I Yefi¥dontitis,

ver flbr s incl udin
h8?§8?*?a§1"§1 Tugie @ﬂ%teeww@ﬂwcuaﬁftmea?;ntlwmssaw @&iris, ani, celiac

| distageli f08d-RAED aRErEiRd, ARBdrTmarsS! B3 Whidise, KicEAYe colitis and
fibrosis resultlng from di abet es,
Crohn’s disease, mastocytosis and also other CRTH2-mediated diseases, for example

autoimmune diseases such as hyper IgE syndrome, Hashimoto’s thyroiditis, Graves’
disease, Addison’s disease, diabetes mellitus, idiopathic thrombocytopaenic purpura,
eosinophilic  paschiitis, antiphospholipid syndrome and systemic  lupus
erythematosus, AIDS, leprosy, Sezary syndrome, paraneoplastic syndrome, mixed
and undifferentiated connective tissue diseases, inflammatory myopathies including

dermatomyositis and polymyositis, polymalgia rheumatica, juvenile arthritis,
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25 fibrosis associated with RA, atherosclerosis,

i ncl udi ng cerebral atherosclerosis, vasculitis,
myocardi al fibrosis resulting from nyocardi a
infarction, cystic fibrosis, restenosis, systemc
wab®@sorss, Dupuytren' s di sease, fibrosis comgdicebimmg2rel
anti- neoplastic therapy and chronic infection

i ncl udi ng tubercul osis and aspergillosis and other
fungal infections, and CNS fibrosis foll ow ng stroke.
The conpounds are also 30 o use in the pronotion of
healing without fibrotic scarring. WO 2008/ 012511

PCT/ GB2007/ 002761 21 The conpounds of general fornula
(I*)eumatlf Hig Ve yescilitides rinelbding cziant ceH antamitiop Takayesu’s  arteritis,

Kol t.h
TR S ok RS S R
ofarterftes, imyagtheni gravive meuté $nqblcbmnn£ephna rmha:pﬂthmepdin e;aidrcﬁnes

. d ral fornu
( PORSRbicPlico Rl Wl RSP AikritesCoTicn ssrippsne of
ormad;iguan't,erinfccndmer oachmtvmmmteerprede&esmyoal daclbepain, familial

C der d ap e or
P R e Y By Mok el Srdontart '@ﬁf %&eﬂaaw feder, &dkuchi
ordispasey gibedis, hbhe] Meulgé Esd:l&’bms Ozﬂlogfaft ieRE€or, Reprfagién Rfury,
each of the carriers, nust be acceptable

{ RGN iy RGeS F SHEt Fieb HoBk g, s discase,
| akydskir ¥ponditit, Heacti @ Mk Lﬁlalfﬁp(gltlﬁ]@& spcﬂ@irﬁﬁ-@ﬂaﬂ@uﬁsohgtlc

ent. The fornul ations include those suitab

f g’?‘“’%‘fem pip ethdns aphether infsetonciviatad qrihepathieyynd bons disorders
t Qﬁdl Gﬂboaﬁhﬂ@sl AEtE And® ¥ifrofit QPyRtal- B cl syﬂ@\ﬁtlssﬁmuhﬁg Ydtd gout,

gll nal or arenteral (i ncl'uding subcutaneous,
58 F@Wu@emhaﬁphaterﬂepa%@mge% galFiymy paptiterrelated tendon syndrome

aq{ﬂ RiyAdviA inAimARGon BYehc R & Hfs@a@@rﬁﬁh}% ﬁﬂys&g}iw&ogren s

wel | known in the art of pharnacy route

adYRAEE systemimsoldrosis anddismited sploredering; bepatiis, cmnho:tls)oﬂlbe liver,
u oF A& f

| SRS hnc AL SLAERE SRS AL, LA e

Tlaeute and chrnic amethuitys, bmspnepapgmﬂyhyusbmbpig:mg, sarphngms vulvo-

CS3OLPPORALE ABRLClSHL G AL 152050 AT g

u Idﬂrfhcmmgy dlsdtﬂelan qbenmdltmt mlyycabditis) ginfigmimatody ama Oﬁlt@irmﬂﬁne
t 'E% act.i ve, age nt

28 e, S0 S e e
s hmmcﬁlgltishealWlmld,tmi'utls',l'bﬁebltm\ﬂﬁﬁinbéﬁ'ls e¢AtRASO PR Afkers
f ord Pl[‘)e grcon tlons%rl.}c ! ansal%l%lil)gtlh?ca[lulr(r:lgnrta%??l{)rtolsfs) rl]nc(l:L(l)dr;rrPgr J:r?}l)tggemc
fibrosing alveolitis, keloids, excessive fibrotic scarring/adhesions post surgery, liver
fibrosis including that associated with hepatitis B and C, uterine fibroids, sarcoidosis,
including neurosarcoidosis, scleroderma, kidney fibrosis resulting from diabetes,
fibrosis associated with RA, atherosclerosis, including cerebral atherosclerosis,
vasculitis, myocardial fibrosis resulting from myocardial infarction, cystic fibrosis,
restenosis, systemic sclerosis, Dupuytren’s disease, fibrosis complicating anti-
neoplastic therapy and chronic infection including tuberculosis and aspergillosis and
other fungal infections, and CNS fibrosis following stroke. The compounds are also

of use in the promotion of healing without fibrotic scarring.



bringi ng a conpound of general forrmula (1) or (Il) in
conjunction or association with a pharmaceutically or
veterinarily acceptable carrier or vehicle. 30

Formul ations for oral administration in the present
woveRloi8N nmay be presented as: WO 2008/ 0125IpcT/GB2007/002761
PCT/ GB2007/ 002761 22 discrete units such as capsul es,
sachets or tablets each containing a predeterm ned
anount of the active agent; as a powder or granul es;

as a solution or a suspen3|o% of the active agent in
an aqueous liquid or a non-aqueous liquid; or as an
oil-in-water Iliquid emulsion or a water in ojil liquid

enthesGoFpoursis oésgeaere}ofpuguléﬂé or sﬂ)palast%ml%t?dowsaﬂfaapmpmte
or he

£ epnrGE EoBATAE Bfon . itk o Aldtlchs BRg A FA M R st oo
compn excipients e.g. binding agents, for exanple

SYTiiafodC 9105% lg:‘?l ecp?f ﬁ‘\grxme'hﬂén tﬁefca 3?} H&u? 8harmaceuucal

po yV|nyIpyrro I'do Povi done

5 et ¢topipoeitibu Icasmsxmailcmnpmmdmﬁgymalrfyhmdh I(I)Iomiﬁ) togéther with a
hydr ox net.h Cros
fi ]I') a.gp%c% a}/ 8)%&1[?,1? catrlgr éﬁlglﬁ%ﬁl{lve Crrlﬁip IP% ﬁo Dé present as
gemay béiconkideied appropriute arsadyisable fod Gteydideadd drizenditbdn hehirpaeeated
kaol i n, nnitol, dical cium phosphate, sodi um
¢ hPIgHeYgatedn g al ginic acid; and |ubricants such as
nagne5|un1stearate sodi um stearate and other netallic
st ear at es, cerol stearate stearic acid, silicone

10 £ | Fpegcargieg) ar § thagjone bg Repsei| Sagh el SprFipisgmust be acceptable

- Fl aMRsigeniorae Etcsmiagnwmh 858 oRRPRBfichis,of Gielfodlulation and not
Wi nt er gr een, erry flavouring and the |ike can al so

edel‘%}§‘é‘ﬂ’“9'thcﬁ“§yplﬁé desirable to add a col ouring agent
to make the dosage formreadily identifiable. Tablets
na%halso be coated by nethods well known in the
ta

eformulptions walyde Hipse sigbleder el gectatpbrsah rl?gonchlal (ihaled),
15 0pf$ﬁ:§ﬁd1ﬁc¥u : aggﬁf}'e‘?lp@psoﬁucwraﬁd sbHn@ROCS MY of PRERGAIHcRiding

ressed ts nmay be prepared by conpressing in a
s upubgishreons Ghirameusciler, awtavenous gad intfadersal)radnifiptngon gnd may

f f RELe9al Iy m xed
mﬁ%ﬂ%%ﬂﬁl :ﬁ&@ﬂﬁggﬁ#mo?ﬁ@ﬂ#é%%P ent 29greservative,
surface- actlve or dispersing agent. Nbulded tabl ets

PSR ds &ﬁn%é\%ﬂﬂ ”vglli Hﬁ%ﬂd 1 oh 2RL ecoﬁ'ﬁgl}‘rk 1§ 12 treated but

n1xPure of %t ol St ene
20i nprefen%ﬂ Icmqpbs(hods | arenformilaedt fipl etal, masal, optomdndl on topical

co 3 r.scored and may be fornul ated
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

25 and intimately bringing into association the active agent with liquid carriers or finely
divided solid carriers or both, and then if necessary shaping the product. The
invention extends to methods for preparing a pharmaceutical composition comprising
bringing a compound of general formula (I) or (II) in conjunction or association with
a pharmaceutically or veterinarily acceptable carrier or vehicle.

30

Formulations for oral administration in the present invention may be presented as:



so as to provide slow or controlled rel ease of the
active agent. Other fornulations suitable for ora
adm ni stration include | ozenges conprising the active
agent in a flavoured base, usually sucrose and acaci a

wo 2dosapaniant h; pastilles 30 conprising the RUOVGR2807/002761
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agent in an inert base such as gelatin and glycerin,

or sucrose and acaci a; and nout hwashes conpri sing the
active agent in a suitable Iqu|d carrier. WO

2008/ 012511 PCT/ GB2007/ 0027642 23 For t opi ca
appllcatlon to the skin, conpounds of general fornula
(é? may be made up into a cream ointnent,

icqete gwtstﬁutcb i8s Grpsyles pashstsorr tablets eashoeqntaiping jaRreAsiprmined

f O iBdhde! tf?é1 tivB @%‘lﬂ'ﬂ"a&é g)%g}dﬁ rftfuleb N8 adsQ)Hﬁoﬁ‘BFa suspension of

conventlona for 5 known In the art, for
extberpities agent dest aquseds liquid baadar-dqueent ligpadilar agfan oil-in-water
phg,b.m%% LES: 2 RUEN I3 18 htqn% eﬁtu st;r AD%ft{o;m%%Doe' a.

genera may be used

for t he treatnent of the resplratory tract by nasa

nchial .ar r at exa

0 Cioatbor Bbny 165 Pl JAMPRRNES e B sl o SHRTR). St term
phaE@&aleogarﬁat 1a6ﬁ1desev¢tﬁtgésedlchnis tomihbe efxaprcmsfe g binding
powder or he form of drops of .a sol ution
D RPN IS LA B AT SRR TR thgRER iy tpyrrolidone
POowd@itortd),S PRIEGIREINSRP € EthiyRE lullsse Al !;Qduﬁﬁ) ntcalrbaxymenhylcenulose
addition to the. active |{%red|ent

pr BidEyRITPY ety o Ilpigse, surgoss o stamby %ﬁmerogtwgple

anét)m isfarcHe ge1a @, ladtBiel BEdrSse, Slidiberidtalline)beiticRe, Kdlihmannitol,
non-ionic or anionic surfactants 15 and/ or dlluents

Phdifsleipmyphasehate Owﬂlélg} chigrde apd \Alginif acige and lubricants such as

PhALIRGEMOGFAL, BBiul Qearhtd FhE AiHRP ?neta?hc' fedRbd) ol RBrol stearate
contain, in addition to this, a suitable gro pell ant ,

nglearic fcich silisppeclui takowassapile. andcolidat fibralFlasopRag teents
ang{.Rlas e@eﬁmn | 25 in&’?%r@&ld cﬁé ﬁfvouﬂﬁ%gﬁd th%r“ke can also be

conpres alr ‘can e use g possi ble for
t hiissdtIp may bprd@dmbmo agdd arcemnneetgebytqmdfvsth@ﬂomc fom1 readily

s “ld‘éfitpta%lec? S g?ﬂo @&a%ﬁ%%%éﬂ%s Q&N kfiGwn fhe et

Par e ral ornu I oNns W general l'y be steri
Typically, the dose of the conpound will be about 0.01

t 0 %Oglﬁtn?lﬁ%%blmﬁe%s r%omé)r Iorr1] to?'n{}) !cl?lg%ﬁ %§E$ edﬂ rvéﬁﬂ ?% glgxgore

dr ug asma Concentra
[ nhacmsbryF’iG@&dahtst Cempieiddd tntﬂaepﬁayrbe pieparpd ebgl cmmpamsiugnin a

C RO e T BB ¥ oS gl fosuyehiioch batey o
granules, optionally mixed with a binder, lubricant, inert diluent, preservative,
surface-active or dispersing agent. Moulded tablets may be made by moulding in a
suitable machine a mixture of the powdered compound moistened with an inert
liquid diluent. The tablets may optionally be coated or scored and may be formulated

so as to provide slow or controlled release of the active agent.

Other formulations suitable for oral administration include lozenges comprising the
active agent in a flavoured base, usually sucrose and acacia or tragacanth; pastilles
comprising the active agent in an inert base such as gelatin and glycerin, or sucrose

and acacia; and mouthwashes comprising the active agent in a suitable liquid carrier.
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conpound is best admnistered, is readily determ ned

by one of ordinary skill in the art by conparing the

bl ood | evel of the agent to the concentration required
to have a therapeutic effect. 30 Conpounds of genera
worwmsbes(i1l) or (11) may be used i n conbi nat ip@f/cHabdr002761
one or WD 2008/012511 PCT/ GB2007/ 002761 24 nore

active agents which are useful in the treatnent of the
di seases and conditions |isted above, although these
active agents are not necess%§|ly i nhi bitors of PGD2

at the CRTH2 receptor. 5 Therefore, the

phar maceuti cal conposition described above may
additionally contain one or nore of these active

a 1P

?%Sgor?g:?la fijicuriof tghfecgkm ee{e?ﬁ%@d; Sgell&f 853@3 P Way be
armagg&ptinté epreaMeomtreealtt relhit, selfitichi creagpessiangic. cremhn b1 @intsnent

{
TSt T B Y RSP v
adnowe natyelatt fwseiamplé ais deseeibéd imastaneart texkt bbodle of phEmaceutics

di nditions. These additional active
aﬁgq} %%I%HEQ g?ﬂg CORIFPHD receptor antagonists or nay

have a conpletely di fferent node of action. They

incl ude existin her ples for 15 allerqgi c and ot her
rERE o 2B Gk [ welH R Pudlth gy tSusseaer therieraypett of the

alird;p&htﬁiyl ahctChyTmasndbronéhialt & bdtaPdURMALBESPLEN for example,

anlétS such as netaproterenol, isoproterenol,

s, 91 sRsays whish)canedispersesthe pharmacalogicab aptiyedpgredient in the

s &bﬂﬁﬁéﬁi pwdet &iR teot 8f dRpLI SNAbh BEsusfhinkioh LY a.ﬁ‘lmaceuhcal
mesyl ate and pirbuterol or methyl xant hani nes suc

t FEBpPJans ethaprivden disparyiag RIAPFTtine Usushy cowsain] in addition to the
StagiVel 1'n§1@?x§ntsgq uﬁsp I\ﬁéﬁamﬁﬁ Qrmglnécp%gnﬁtb?{?M§ﬁ1a{é}n§€r§mre

r ecept or ant agonli St I stamn
f 3pd.cif Slggired. H‘?JB'!O&WSH@ Fﬂllﬁ@éé’pjtsehd ann-&yén s ariokig shrfagants

| Qh@bi @ﬂlﬂﬁts ﬁﬁir*nﬁéeﬁh&ﬁ 'co 41 n@tlh UG thb %ﬁ%ﬁgﬁgélgﬁ "active

astem zol e, astil ne an henl ramne
hilkgredi¢ntds HR solutipil corlgimptim radélnbmgo rthist 8; suﬁﬂ)labmmﬂam,Zand

ag, ept n r | hex
e M Vg A
n@pdpaiait,i qompl'ﬂ}wd@mdau rlsd b usedyirbtiag pbssibée 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) or (II) which is therapeutically effective, and the route by which such
compound is best administered, is readily determined by one of ordinary skill in the
art by comparing the blood level of the agent to the concentration required to have a

therapeutic effect.

Compounds of general formula (I) or (I) may be used in combination with one or
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hydrochl ori de, tetrahydrozoline hydrochl oride,

xyl onet azol i ne hydrochl ori de and et hyl norepi nephrine
hydrochl oride; insulin-like growh factor (1G--1)

m nmetics; 30 matrix netal | oprotease (M V1P)

waobkiokbi2eris, for exanple inhibitors of stronmsGracBee()7/002761
col | agenases gel ati nases and aggrecanase, especially

col | agenase-1, collagenase-2, W 2008/ 012511

PCT/ GB2007/ 002761 25 collagﬁgase-B, stronel ysin-1,
stronel ysi n-2, stronel ysin- nd MWP-12; nodul ators

of chenoki ne receptor function for exanple CCRl

CCR2, CCR2A, CCR2B, CCR3,

CaREe agpRGEeRTRNIEh Ay utefikia the(‘f"éf’"% ef @eé‘%"a%?? Iavj cQgyditions
CXisled  abbveCRhoucKEid3e adertelageds Qre%@ﬁ&:egdzaﬁfy fnhiBitbrs of ﬁG@z at
fam | % and CX3CR1 for the CGX3-C famly; antiviral
agﬁﬁ@g HA&9¢eRier- Vi r acept, AZT, acyclovir and

famciclovir and antisepsis conpounds such as Val ant;
cardi ovascul ar agents, for exanpl e cal ci um channe

bl deteéare, the pharmadentigat ¢qmg>oalgen describagahoresmay additipgally contain
f'o“é@Iﬁﬁre%%e@e bhogksrs, ACE inhibitors, Angiotensin-2
recept or antagonists and pl atel et aggregation
|nh|b|tors CNS agents, for exanple anti depressants

S l’ﬁmlarea@ fll§§ Elto(/%l:& B Iﬂsea&la corr%r)r Ko e )genﬁvﬂ&gl[lﬁ‘l nzml)ooru(ﬁ:?mqge

S umtpamos ef agagaat fanl&ie treasenfi df dmeases:mdi%ondmorblm&dlmdshyc h

R Bt el s Y BeDR RIS e Al armaegs o

Dczqdamnmﬂ aetg\@mg&ttﬁisdiﬁidoﬂ.ﬂic tredinbmttof ke sahe disedsesmld conditions.
oxi de synthase and anti-Al zheiner's drugs such as
donepezil, tacrine, COX-2 inhibors, propentofylline or

rremeyef sydnional aEﬁyﬁgaﬁte miai) BO bither @RTHiz adcept6rt andgbhivi@ ot M@y
f PAF agonlsts Interleukin converting
V?@cw e s of aosigh ThasnPe b STGE therapics for

Amfglahdrw{eemﬂaﬁmmy mséz@essnm&hydl ng VLA-4

anStu%ga(t)ar;{ tsotsyslate anCclaélrrAﬁErsc:Ionm%oun'\(/ilg‘P kinase 1nhibitors;

. B1 to B4 adrenoreceptor agonists such as metaproterenol, isoproterenol, isoprenaline,
albuterol, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline, bitolterol
mesylate and pirbuterol or methylxanthanines such as theophylline and
aminophylline, mast cell stabilisers such as sodium cromoglycate or muscarinic
receptor (M1, M2 or M4) antagonists; |
antihistamines, for example histamine H; receptor antagonists such as loratidine
cetirizine, desloratidine, fexofenadine, astemizole, azelastine and chlorpheniramine
or histamine H; or Hy receptor antagonists;

a,; and a; adrenoreceptor agonists such as propylhexedrine phenylephrine,
phenylpropanolamine, pseudoéphedn'ne, naphazoline hydrochloride, oxymetazoline
hydrochloride, tetrahydrozoline hydrochloride, xylometazoline hydrochloride and
ethylnorepinephrine hydrochloride;

insulin-like growth factor (IGF-1) mimetics;

matrix metalloprotease (MMP) inhibitors, for example inhibitors of stromelysins,

collagenases gelatinases and aggrecanase, especially collagenase-1, collagenase-2,
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A3 ucose- 6- phosphonat e dehydrogenase inhibitors; 25

Ki ni n-B, and B2 receptor antagonists; Anti-gout agents
such as col chicine; Xanthi ne oxi dase inhibitors such
as allopurinol; Uricosuric agents, such as probenecid,
wio bdosniagriazone and benzbromarone; G owt h hacd®o07/002761
secretagogues; 30 Transform ng growh factor beta
(TGF(3); Platelet-derived gromh factor (PGDF) WO
2008/ 012511 PCT/ GB2007/ 002761 26 Fi brobl ast growth
factor e.g. basic fibroblastZgrowth factor

G anul ocyte. nmacrophage col ony stinulating factor

(G CSF); Capsaicin; Tachykinin NKI and NK3 receptor
asplagondse-Bsstreometysins . MPmEPE €2, steomebysiard andMMD-1%5  4418;
El P glay . . UT- 77 _an ; :
AR ortRLROLEE RoSiG bl ol dhefipl ik Bl ccran,
OICR2BO COR3sCaRETCR S TR G CARY, GLRB A0ER9, (IGR 10%infl @R 11

| asof.oxi f.ene..ar f ; ' Iy i C ts_suc
 SRF RS o B X b Bk b BX TR il
1X-Grfamilyend 0X;ER2 €6 theCaQdC EptiBnzepi ne; | eu;<ot ri ﬁne
ant agoni st s TB4, LTD4 d LTE4 ant agoni sts) such as
pﬁ@‘iﬁgfaﬂ F%?isﬁéé*ﬁ@sd\éf?égptségﬂ’ agygloysanddypiciclgyirngd gntisepsis

C RERPSNIS sieH @ varnGS- 25019¢, benzoxal amines such as
ontazol ast, benzene carboxi m dam des such as BILL

2 SArdinyasculariagenitplon persnple calgium shangeliblqckeradipid lometingiagents

MRGdHs YtaaRd, fibRkA etk BoEkers! ACEBBkors, AAgibterdm-2 £eeplot
245913, iral ukast and BAY x 7195; | eukotriene

biaptegonisieaidplatelpi ageregntionguhibitesss 5- | i poxygenase

i - . )| .
B e
f entheagtdoprenytl dpdspd, RaquipMioapex, MADB, inhibitors such as selegine and

N 255iHD Shinp %ﬁn&lfoi{]mcﬁ Fifz{lg{a? A ISR SR AESptake
2,6-di-tert-butylpheno ydr dzones,
narhbisoys. SMRAadagpnistamicofife auagonias, RS, agBiis@ 16661,

PYAHiBEY S RURRAL Sk S8 s Gl Qn%oamihﬂlzk%ﬂgercsodmgsusﬂ% as
donepezil, tacrine, COX-2 inhibors, propentofylline or metryfonate;
Tryptase inhbitors;

Platelet activating factor (PAF) antagonists;

Interleukin converting enzyme (ICE) inhibitors;

IMPDH inhibitors;

Adhesion molecule inhibitors including VLLA-4 antagonists;

. Cathepsins;

MAP kinase inhibitors;

Glucose-6-phosphonate dehydrogenase inhibitors;

Kinin-B, and B; receptor antagonists;

Anti-gout agénts such as colchicine;

Xanthine oxidase inhibitors such as allopurinol;

Uricosuric agents, such as probenecid, dulfinpyrazone and benzbromarone;
Growth hormone secretagogues;

Transforming growth factor beta (TGFp);

Platelet-derived growth factor (PGDF)



such as L-739010, 2-cyanoqui noline conpounds such as
L- 746,530, indole and quinoline conpounds such as
MK-591, MK-886 and BAY x 1005; Phosphodi esterase

i nhibitors, including PDE4 inhibitors such as PDE4D
wohidsioiris; anti-1gE anti body therapi es SUCKCEB2007/002761
omal i zumab; 25 anti-infectives such as fusidic acid
(particularly for the treatnent of atopic

dermatitis); anti-fungals such as clotrinazole
(particularly for the treatn¥ht of atopic dermatitis);
I mmunosuppressants such as tacrolinus and particularly
pi mecrolinus in the case of inflammatory skin disease
orFitgpblast geavwtly Ecior 8- BOE, fibrelastgrowih fagipe | ospori ne, 30

a ow'r : )
a@%ﬂlrl%éf@%éﬁh\a} / %antl ﬁgg’g‘fa§2¥ Fagtoér(%hélscsslzu)bh as
alGapbaadining agents, e.g. cisplatin, 16 WO 2008/012511

PCT/.GB20 Q2 27 carboplatin, ¢ ham

o R N 28 B, e BB B R 2R Rt -
5 ard1i®i t rosoureas, antinetabolites, e.g. antifol ates

sych as. fl uoropyrim.djne u s 5-fluorouracil and

¢ el inniosltes SRE e BRI 'yt ool ne

arnadiced filtriteoxideysIhbRsedhileBitor§ @NOISY);abi ne and paclitaxel;

5 antitunpur antibiotjcs such, as. ant hracycli nes such
asSPPPIR ABTRES %Fré%srfﬁ{??‘ﬁ?ﬂe’ &8}&}#&‘&& [aﬁ‘?f?_’“g‘*ﬂﬁ ROYHEPHS
€ RintitHdliGérBic a6t sidh a4 pratrdbiuaiBrenite Giotdpfin Bromide oxigdslum
methram cin; antimtoti¢c agents such as vinca

10 5| begmmide irenzrRInG AN s laRZERIRS: st i ne, vi nbl ast i ne,

vijpdesidae aﬁagi,n}/sisgeirsL.kﬂm_aﬂa ﬂmgm&gd)ﬁﬁgsgyﬁn a@hehdthRzine-3-
and taxostere and 10 topoi sonerase 1 nhibitors such as
e plpdeish B J4+033139%i anyding Rempeupdeich es @HE-208 Hicperaizeralamines

anRaesd Jh@azofagp&tn?&@ f&m@ﬂﬂnﬁ@m&&tshﬁ%fﬁnﬁéﬂﬁo%h Eompounds
agent s such as anti oestrogens suc as -tanoxi fen,
t cwelnis zafidukast plgwkase montetitkast oprarflekst, sertikiss R 2 &35e Ro-

15 oe%%tsbPﬂﬁgluf(Es?%]?AY dﬂ%l regul ators such as
fulv él‘

estrant, antiandrogens such as bical utani de,
f | letkotriegie biosyrithesis amhilbl worsasudh e/ prlipoxygemase mbibitars or 5L HRH

a ni sts or . ni st h.,as goserelin 1
" R R e AR BRL L FLAYS BBt B Rhron, Apr e,
nefgeistton) teppx alirg Abbota T UUTE] N S-subskitueed)-cigphsne? as

B b Shighe 5 5% PO 8P o 2 S ERH AR B06hvans

20  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;
Phosphodiesterase inhibitors, including PDE4 inhibitors such as PDEA4D inhibitors;
anti-IgE antibody therapies such as omalizumab;

25  anti-infectives such as fusidic acid (particularly for the treatment (;f atopic
dermatitis);
anti-fungals such as clotrimazole (particularly for the treatment of atopic dermatitié);
immunosuppressants such as tacrolimus and particularly pimecrolimus in the case of
inflammatory skin disease or alternatively FK-506, rapamycin, cyclosporine,

30 azathioprine or methotrexate;

antiproliferative/antineoplastic drugs such as alkylating agents, e.g. cisplatin,



reduct ase such as finasteride; agents which inhibit
cancer cell invasion, for exanple netall oproteinase

i nhibitors such as marimastat and inhibitors of

ur oki nase pl asm nogen activator receptor 20 function;

wo kdobbizeiis of growth factor function for exg@@s2007/002761
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grom h factor antibodies, growth factor receptor

anti bodies, e.g. the anti-erbb2 anti body trastuzunab
and the anti- erbb 1 antibody cetuximab, farnesyl
transferase inhibitors, tyro$ine kinase inhibitors

and serine or threonine kinase inhibitors, for exanple
inhibitors of the epidermal 25 growth factor famly

s wethoplatilE CFFtophesptiagidey nitrogenemitard.seelphratinbéttigrambuanilc h  as

CHETRhaR 5P BB SRRl B EREPERE: mopr opoxy
) mbf@yﬂhidnneﬁsm‘hi sRfludrohdil zirﬂlt&@afur raltitrexed, methotrexate,

3 eth bi s(.2-.met hox X ui nazolin
té)ﬁ)]nﬁ g\%g%lg? ?&#Pb)jurcélnaemc {abine an pach taxq y)d
-aaﬁlruyﬂoai‘ﬂﬁﬂlbroﬁci sick Bd tiracyclined QuchR @BNAm yoiir, 6Romycin,

‘m opoxy) qui nazolin-4-amne (Cl 1033), or
rﬁ{OE?‘P ’§'

““Pﬁ‘e‘é iRy CRiTWER, igapigngmitemyER-GuArctingmycip ans
th&nmggﬁgﬁcyte grow h factor famlies; antiangi ogenic
agents, part|cularly t hose whi ch |nh|b|t the effects

ofanymiptq agenth\euchae sinoa slkaleidpipudBREERgoEy G blagige,

englpiekige hrﬁi v1ﬂ6r91\94n@ aﬁ@ﬁk&ﬁesesual ast el Qﬁﬁ gxdé%ﬂ'ldar

endot hel 1 al gromh factor antib bevaci zumab
ariepaadomsrase mbdutn@swcltmwvwgdwhwotomnrehkqmgric gvsteripeside,

| 'aﬂﬁ%rﬁﬁ tohcﬁgéah 'ah@fa?np?%hécm,g §t9m€%/ﬁgg’ts g&:ﬂ%k Bﬁm)eﬁﬂ)%ens such

angl ost at | vascu amagi s such
Ccmmxa(sn,aonenufﬁm, rdioxafiend, slmi@efenhmdapdm&srfcsumhstmem teoepor

\NEH(S)?R Q%U?at &c%tag%lg%usrﬁr&?gédrlé%e%t 1%h 1\éa ntamlcﬁsﬂutarm%e

I -ras antl senhs
[ rmllumdudfgandgenbardm racet@p | LAR gntag;mlstmtaggenesxcb acgoserslin,
a ol aberr Rﬁ:Al Ff(A%
(g qg e° lt"% ecﬁﬁ’“éerenz%?ées“’%"%suc {“ﬁ%ers%%ﬁfe a‘EW%‘B?‘ﬁsé
dealnlbm&s gychtak ymastozdes ldtionels otrzole ahdextedicktahe and inhibitors of Sa

nit educb g egnﬁne 10 or agents for increasing
péF ? UABE PG chenot herapy or radi ot herapy such

asageitsl Which Giiilgit ¢ansdr SE1RIM asgsn) a)rtehaﬁ;aa mtallapmﬁmaEampyors
VI vo, an roaches to

| udi
P St g R O BREn S D noR R ic e b

SURkicts; transfection wth cytokines such as
inhibitors of growth factor function for example growth factor antibodies, growth
factor receptor antibodies, e.g. the anti-erbb2 antibody trastuzumab and the anti-
erbbl antibody cetuximab, famesyl transferase inhibitors, tyrosine kinase inhibitors
and serine or threonine kinase inhibitors, for example inhibitors of the epidermal
growth factor family such as EGFR family tyrosine kinase inhibitors such as N-(3-
chloro-4-ﬂuoropheny1)—7-methbxy-6-(3-morphoinopropoxy)quinazolin-4-amine
(gefitinib), N-(3-ethynylphenyl)-6,7-bis(2-methoxyethox y)quinazolin-4-amine
(erlotinib) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-
morpholinopropoxy)quinazolin-4-amine (CI 1033), or inibitors of the platelet derived
growth factor or the hepatocyte growth factor families;

antiangiogenic agents, particularly those which inhibit the effects of vascular
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L2, ILA or GVCSF, approaches to decrease T-cell

aner gy, approaches using 15 transfected i mmune cells
such as cytokine-transfected dentritic cells or
approaches using cytokine-transfected tunour cell
won@sosiiant i -i di otypi ¢ anti obodi es; corti ga3iEs2007962761
such as predni sone, prednisolone, flunisolide,

trianci nol one acetoni de, becl onmet hasone di propi onat e,
budesoni de, fluticasone propionate and nonetasone
furoate and hyal uroni c aci ds2§uchas hyal gan and
synvisc and P2X7 20 receptor antagonists; drugs which
pronote Thl cytokine response such as interferons, TNF
orendphetaigrowtiRiprer e g1 the aiti-vassularapdethelinl eadl grovithi factor

wi b hi : :

oo el AR R TS Sorfouhle Wia 3k BPobe BlcHlms c..
pHinomidd, sbibitorssd intsgim o/ B3 Eurlcitersarcd dngiosthtast ; 25 dr ugs

t . I e L,.on ch as inhibitors
o%ﬁﬁ%ggljg%g% %éh{gg%u%nazs?r?gr%gé%ﬁ%" %ﬁt I - TNF nonocl onal
ardntisenek therapi€ifuch as thpseowhithrans dorgdtedtoltarpets hatdeaove €,g. ISIS

|Orc]§|0?| tors of ﬁt her TNF isof orns, non-sel ective
D18 FS WP Fors  such as piroxicam dicl of enac,

fprgépé hieiapy a@éndsirﬁlma?lgagemm wpﬁainfgfabérbifnpgdhfeﬁﬁch as abe;rant
enqgpr of en, ro of en, namat es suc

L AR oraheing DR G A D e iegief Repme grr v
aRB&APNY, cyRsinR ZeArpings, GiymiliRskindie Byh Pittedidii®oreductase enzyme
salicilates such as aslgl rin; COX-2 inhibitors such as

eI GRTESIOF INCERERG RSNt tplgFapestejchemaihr o0 reriotharapy such as
P%ﬁ]@@@%@éi%&?g@ﬂe the@ y;al decoxi b and etoricoxib, |ow

dose nethotrexate, |efunom de, ciclesonide,
hy B8R0 theTapY agfRisHBcludigiipye and gxive appseachesce ingregse the
paﬁhﬁﬁl}n%&éﬁici@[lgrf]gﬁtﬁs'nt QBflofr cefls eth af Bt hvith Eytuaﬁes such as

activity of cytokines IL-4 and IL-5 such” as

bl 182Kk tpr GMEYE [appraschesntoideerdise I -eelldinergl #pproaches e r s;
i BN, S s Aol REL lok 8 BBl fhpronches
agisimgs ytolsine-transfedied wswodr cedl lines ermntiridibtypiciantichodizhiect i on
[ re . j r,on-.het nd. ot.her .

| Py setPusred bl pRLBRABES BpAYHidR AShenaiges o,

t heeeonids, herlomethesbna diprapianate, bwalepomide), figticasoh® propiynateadd

o GHSEL FLEITHAD koo R 8 s b

Si ltdptaanaagsistgepar at e or sequential use in the

tr aésnv?ll;llgh promote Th1 cytokine response such as interferons, TNF or GM-CSF.
CRTH2 antagonists may also be combined with:
other antagonists of PGD; acting at other receptors such as DP antagonists;
inhibitors of phoshodiesterase type 4 such as cilonilast;
drugs that modulate cytokine production such as inhibitors of TNFa converting
enzyme (TACE) anti-TNF monoclonal antibodies, TNF receptor immunoglobulin
molecules, inhibitors of other TNF isoformis, 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,
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of a disease or condition nediated by the action of
PGD2 at the CRTH2 receptor. The invention will now be
described in greater detail with reference to the
following 15 non |imting exanples and the drawi ngs in
wWHheRo1251GURE 1 is a plot of blood concentr gidriba@f7002761
Conpound 1 versus tine for rats dosed orally wth
3ng/ kg of Conpound 1. 20 FIGURE 2 is a plot of blood
concentration of Conpound 2 versus time for rats dosed
orally with 3ng/ kg of Compowd¥d 2. FIGURE 3 is a plot
of bl ood concentration of Conpound 3 versus tine for
rats dosed orally with 3ng/kg of Conpound 3. 25
FIvaldR@exib dnd etorigbxib, low doteonethatmraeniefuabinle, aflesonide,

or s Ao il fifetic e s ilBr pa Bl e S 8981
ofdnigs deatl modulae nhe wtivionoffh2 Cotokimeallod afdbipHsuch aBbloeking!s

tine 30 for, rats orally with 3ng/ kg of Conpound
m‘iﬂff‘%’dé?%ii“‘gﬁ‘? ?ﬁs’fﬁf‘é’?‘? 02761 30 FI GURE 6 shows

t P AR ‘fQ@i]ls&fsu&()éfs&&sngﬁta&n@(lﬁlwtho 001, 0.01 and 0.1
119/ kg of  Conpound on DK-PGD2 i nduced eosi nophilia
i ngl amﬂbeﬂméuv mgw (ﬁ@llwwaﬁ) aeql asre@éhat PRy b pesd o
0.¢de rhﬂo%nﬁqgfeéucgl if iteGufe ¢ C§ Ergl)gns

i nduced eosinophilia in rat 8 s owWs t e
effect of doses of 0.001, 0. 01 O 1 and 1.0 g/ kg of

&ring%heS %c% tf%n Plg ot o &1&9@?{“&‘& doﬂ‘xp&xg&g a

ows the e doses
1 mmﬂwﬂd@f@e“@ igrowtedDior ¢H) andionPGDMorerd tieeagents listed above as

RE LD homs the effeqt. of
oAl plegplor B fimufngo bl By Bl e e
orof PidisPGEPRr conditive dnediagadrby i dctian DﬁP@Ei & thel(ﬂlTHZ receptor.

“Preparation of Conpounds of General Formula | The

15

20

25

30

compounds of Exanples 1 to 3 were prepared according
t drhielirevehitbdrl Wikl mogy berdesaribedin gedarrdeil with reference to the following

non limiting examples and the drawings in which:

FIGURE 1 is a plot of blood concentration of Compound 1 versus time for rats doséd

orally with 3mg/kg of Compound 1.

FIGURE 2 is a plot of blood concentration of Compound 2 versus time for rats dosed

orally with 3mg/kg of Compound 2.

FIGURE 3 is a plot of blood concentration of Compound 3 versus time for rats dosed

orally with 3mg/kg of Compound 3.

FIGURE 4 is a plot of blood concentration of Comparator Compound A versus time

for rats dosed orally with 3mg/kg of Compound A.

FIGURE 5 is a plot of blood concentration of Comparator Compound B versus time

for rats dosed orally with 3mg/kg of Compound B.
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20 Schenme 1 ASH, tC2CO3 1. trinethylorthoformate M
pTSA O DMSO reflux O MeOH A DCM . R 2. MeOH NaOwe
((Ov / RF (Procedure A) S (Procedure B) S (Procedure
o (M1) (VI) 25 WD 2008/012511 PCT/ GB2007/ 002761 31

WO 26088180S i) 2% Ag H2S04 Et SiH, THE \ OVerCiiHEB2007302761

ODCM ,R Sii) K2C03 SR TFA (Procedure D) 0 0O

(Procedure ) (V) (IV) OO \ :0O\ O RSRS/ KM™H
/| F1 \ THEEHZOF ---e (Progedure F) --{/O Ot OH 5
(I1) (1) Scheme 2 0 2-Fluord benzal dehyde 0 0

FIGURE 6 shows the effect of doses of 0.0001, 0.001, 0.01 and 0.1 pg/kg of

Compound 1 on DK-PGD; induced eosinophilia in rats.

FIGURE 7 shows the effect of doses of 0.001, 0.01, 0.1 and 1.0 pg/kg of Compound
2 on DK-PGD; induced eosinophilia in rats.

FIGURE 8 shows the effect of doses of 0.001, 0.01, 0.1 and 1.0 pg/kg of Compound
3 on DK-PGD; induced eosinophilia in rats.

FIGURE 9 shows the effect of doses of 0.01, 0.1 and 1.0 mg/kg of Compound A on
DK-PGD; induced eosinophilia in rats.

FIGURE 10 shows the effect of doses of 0.001, 0.01, 0.1 and 1.0 mg/kg of
Compound B on DK-PGD; induced eosinophilia in rats.

Preparation of Compounds of General Formula I

The compounds of Examples 1 to 3 were prepared according to the following

reaction schemes.

Scheme 1
RSH, K,CO, 1. trimethylorthoformate Me
DMSO reflux ﬁTgﬁ mgglaA
~o ~o © OMe
—_ T
_R 2. MeOH/NaOMe _R
F (Procedure A) S (Procedure B) S (Procedure C)
(VID) (VD




[l DMSO, 100 deg, 3 hours Il S, ONa/ | O (Procedure
) 10 (IX) (IV) 15 Schene 3 0 nCPBA 0 DCM 0 deg.
101 SCR -~/ | SW-R (Procedure J) 20 (M1) (IV) WO
2008/ 012511 PCT/ GB2007/ 002761 32 Exanple 1 -

WU spsii@siion of PCT/GB2007/002761
2- (5-fluoro-2-nethyl-3-(2-(phenyl sul fonvl ) benzvl) -
1H i ndol - 1-yl)acetic acid (Conpound 1) From commerci al
benzenesul finic acid sodiumsalt and
2-fl uorobenzal dehyde. 5 a) 3®rocedure |I. (SNAr) to
yi el d 2-(phenyl sul fonyl ) benzal dehyde To a sol ution of
2-fluoro benzal dehyde (5.00 m, 47.6 muol) in dimethyl

sul foxide (45 nm) was added benzene suffinieqacid
sodiumsalt (8.60 g, 52.4 mmol) and the | AT ng

m xture heated to 100 C. Upon heating the Sul inioc
acid salt di Ived The solution was heated 100 C
for 3 days. e req)c,},) was cool ed to room 10 OR,

t enper a ' f:_gﬂz

nt) added~Jhi sEB8ib{TiFe was
F{et hyI acetat e, @ cori nedPeMgani c
“washe h satu v gyrﬂ ne, A ed over

) 1

MySO4 and géhx:entr tKé % n_vacuo. cru t

was purifi eg by f1 dEHeeHESMat ogr aphé% (EPF‘%P eEr)
eluting wt Vo5 % et hyl acetate : roleumether (40
- 60 C to 33 ethyl acetate : petrol eum ether (40 -
60 C) to give @ 02 g, 16.7 mol, 35 %. SH( 300 15

MHz, d, 6- DVBORT8_68 (1H, s, CHO), 8.26-8. 87 in,
Ar), 8.08-7.99 (3 n,Ar) 7.99-7.89 (3H, )
and 7.80-7,62 (3 Ar). HProcequre E. ctive
al kyl ating a\vi el d ethyI U | uoryg \ 20
(2- (phen gnyl ) benzyl ) - TFFThdol - 1lylacérat e
o (Procedure F) 0
OEt OH
(an M
Scheme 2
2-Fluoro benzaldehyd o)
(ls? DMSO, 100 deg, 3 hours T r
“ONa —_— 7
(Procedure 1) 0
(IX) Iv)
Scheme 3
0 mCPBA 0
h DCM, 0 deg. T
S‘H —_— §\\n
o)
(Procedure J)

(VI ' av)
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To a solution of

2(5-fluoro-2-nethyl-1Hindol -1-yl)acetic acid (1.29 g,
1.49 mmol), 2-(phenylsul fonyl)benzal dehyde (1.50 g,
6.10 mmol ) and triethylsilane (4.30 m, 27.0 mml) in
wioabsorsnet hane (40 m) was added trifl uor oa@EtGR20emI02r61
(.25 M, 16.5 nmmol) dropwi se under N2 at 0 C over 30
m nutes. The reaction was warnmed to 25 room
tenperature and stirred for 2 hours. Saturated aqueous
sodi um hydrogen carbonate s¥ ution was added and the
product extracted with dichloronethane. The comnbined
or gani c extracts wer e vvashed with saturat ed br| ne,

érltur tl d W|th petrol eum et her
el ot olid (1.34 g, 2.88 mvl
52% 30 SH (300 MHz, CDCI3) 8.36-8.30 (1H, in, Ar),
68-.7.52 in  Ar
7 gompete et nedliple dideafin (Rl > fublOperahbietyiay
Arg), 6 Péce@uitl. (SNAr) 0 yivi@ ﬂ@ﬁ%ﬁ&ﬁﬁﬁﬂ)benmldehyde
PCT/ GB2007/ 002761 33

T solyijon of @-Huorp :pppzahj&l)-lydj ) 0g nan‘a'? 6 nm]_ﬁ) m/_q,linethxl s;néfoxnde

(2(}1*5 miP wad\elde) beftzetd stidific &id éﬁ@?ﬂ@ﬁl) (8.60 %15142 Hlmdll) an]i the
7.1Hz, CH2CH3 and 1.7, (3H

rzwlngwmgeawsl te)loér%&&m rheatmg(ﬂ@a%l&fmlq ?%daiqltcﬁ'ﬁw%d The

y's%lu@og wa3- hdatr & ZodreEhidr- B dﬁ?s The reaction was cooled to room
(phenyl sul fonyl ) benzyl)-1H i ndol - 1-yl )acetic acid To a

stiempesgusecAndtwatay (69 mbsadded. ghisanisture Massexsfacted ith phyBacgtate,
otﬁ@cammed brBanit @J;&a@twérewma vilaq%a{iﬂm)temea@q&ﬁov@r MgSO,

tion of aqueous KOH (500 ng, nol ) in water
(18d wpqcenmatcdam VACYD [Iihs crude ma@nplahgsdmoﬁgti b fleghshromatnesaphy

u n&legllla’a%ﬂlgl?l%%lﬂ;lcbsp{] %P@Mc% aft! e&ﬁhﬁurﬁ %ﬁfep 4@ tJ) e ethyl

was washe acet o e n|ng queous
| aacetatevgetraleinhi eftheasc(m\n—tﬂﬁ °ﬂ():|to coR4.aDd, &&T mameledS %)t du (300

C co e
o PO 8 rna- BRORE ef PR G yE A By S5 g m. a0,
C Ohe®NiBY G dn,i Ar) uad TL80-Fi62i(3H), ma, Ar).own sol i d whi ch was
triturated with a mxture of diethyl ether and
petrol eumether (40 - 60 C) to give white solid (1.14
g, 2.61 mvol 15 91% . SH (300 MHz, d6-DMsO 13.00
(1B, bProGdricd E. &@ﬁcme%kﬂamn)m yield) ethyl 298-flu08@-2-njethyl-3-

" it gl 15,2 )

Ar To aGoldtior( dﬂ-ﬂ(Stfli;omlE—nibtl‘@hdiHanm ;yDAcetic a6id1(8.20 Jgh1.48 anmol),

J 2-(phenylsulfonyl)benzaldehyde (1.50 g, 6.10 mmol) and triethylsilane (4.30 ml,
27.0 mmol) in dichloromethane (40 ml) was added trifluoroacetic acid (1.25 ml, 16.5
mmol) dropwise under N, at 0 °C over 30 minutes. The reaction was warmed to
room temperature and stirred for 2 hours. Saturated aqueous sodium hydrogen
carbonate solution was added and the product extracted with dichloromethane. The
combined organic extracts were washed with saturated brine, dried over MgSO,4 and
concentrated in vacuo giving a brown oil which was triturated with petroleum ether

(40 - 60 °C) to give a white solid (1.34 g, 2.88 mmol 52%).

30 &y (300 MHz, CDCl3) 8.36-8.30 (1H, m, Ar), 8.00-7.93 (2H, m, Ar), 7.68-7.52 (3H,

m, Ar), 7.45-7.33 (2H, m, Ar), 7.05 (1H, dd, J 8.6 and 4.3Hz, Ar), 6.96-6.90 (1H, m,
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9.7 and 2.4Hz, Ar), 4.95 (2H, s, NCH2), 4.14 (2H, s,
ArCH2Ar) and 2.06 (3H, s, 20 CH3). Tr = 4.62 mn
(95%, nmz (MrH)+ 438. 3. WD 2008/ 012511

PCT/ GB2007/ 002761 34 Exanple 2 - Preparation of

wo tds/02s(14- chl or ophenyl sul fonyl) benzyl) - 5- f | H¢Qfc52857/002761
nmet hvl -1 H-indol -1 -yl )acetic acid (Conpound 2) From
commerci al 2-(4-chl orophenyl t hi 0) benzal dehyde. 5 a)
Procedure J. (Direct Oxidation) to yield

2- (4-chl or ophenyl sul fonyl) 3¥enzal dehyde To a sol ution
of 2-(4-chl orophenyl thi o) benzal dehyde (2.00 g, 8.00
nmmol) in dichloronethane (20nL) at 0 C was added neta
cHirh mcqzdﬂﬁxlylbéaz and ZaszA()W% (I dd, /.8 6nd)2.4R4 ALY, 4.76 (2H,

10 VEHake B2 L SaReC K. A BB S i SRR G B

mahdiIDJZS(BH ity 7. SIQi,lﬂIHZOJHgNaS added carefully until
ef fervescence ceased. This solution was extracted with

i neaPRRERRack: (Lol ol e s Floreal meghae

o \(phienylsGIBénydybdnHyORIIEMidodl ed)acéticarid IO gi ving a white

03 ot el oot r ATy A 859 o
8 t&%h?dr@ﬁre(ﬁ(lrb nﬂ) waY a)ddecﬁa Qﬂuﬂon%? alpidus ROH5D0 #138.57 mmol)

Procedure E. (Reductlve
al“k))‘faﬁr |(6§])(""J{ OASQ?fe% aOIgﬁ ﬁkﬁ tﬁgra{ly:?fgra(l AWasniegioyed under reduced

& dhd B8 Bhsid 9 laPerfwddar n
e S A i o s e

A,ajlueops gyery wap aqidified mlthp}ls:l (2N)5=g1d7ex3|1@ct9(2 MlthmthyAra}:etate The

c)ﬂﬂlbl?leg érgﬁaﬁextmcts%érc w?:sl@g \n(xﬁ'l"éatugi%cd b]nrtﬁ &?rtgleri'Mgh'ga and

2 cxpmntra\?q m @cgq; g)(vgqg a bmwn;pobd gvhaqhdwzg tripgratedAwjth agmix@re of

(%thyl %thel’\&él@eroléur%gthglzﬂo %0 9%'5 hité S()%a (é g{k 61 nlmol

7fﬁﬁﬁ CH2CH3). 25 ¢) Procedure F. (Saponlflcatlon) to

)k;gﬁlz(g?fhé%f Fdfzjor 0- h['3Q{0‘ﬁ</iF{er31¥_|_(§(5‘nzé—§]°§%& IZ)O etl ¢ )Ci7t? 987I'-?3

(3006, WHAD), BSODNRAPHIA, B, [55+7.48s(2HORR ), 7B4ATHSARJ 8.6 and

(H3u A 61368730, 1028, 6.81 (1H, td, 7 9.1 and 2.7Hz, Ar), 6.18 (1H, dd, J
9.7 and 2.4Hz, Ar), 4.95 (2H, s, NCH,), 4.14 (2H, s, ArCH,Ar) and 2.06 (3H, s,
CHj3). Tr = 4.62 min (95%), m/z (M+H)* 438.3.
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(2H, m Ar), 7.74-7.67 (2H, m Ar), 7.57-7.51 (2H, m
Ar), 7.34 (1H, dd, J 8.7 and 30 4.3Hz, Ar), 7.00-6.93
(1H, m Ar), 6.81 (1H, td, J 9.4 and 2.6Hz, Ar), 6.16
(1H, dd, J WO 2008/012511 PCT/ GB2007/002761 35 9.8
wodoodofsin, Ar), 4.95 (2H, s, NCH2), 4.17 (2HCT$6B2007/002761
ArCH2Ar) and 2.12 (3H, s, CH3). Tr = 4.04 nmin (96%,
mz (MH)+ 472.0. Exanple 3 - Preparation of
2-(5-fluoro-3-(2-(4-fluorophenyl sul fonvl)benzvl)-2- 5
met hyl - 1H-i ndol - 1-yl )aceti c ¥cid (Conpound 3) a)
Procedure AL "(SNAr) to yield

2 (4 fIuorophenylthlo)benzaldehyde To a suspen3|on of

(2 QQ . d%l' ADAERICa! 9“ ‘? ermwlai agcd)eﬂnder N2

and the m xture heated at 100 C for 3 hours. The
r dagrn commerggal gddichldraphenybbimtearabdehpdeur e and wat er (20

?(?ét Z? gﬁ‘gceﬁﬂy %nbrq]ﬁ‘[ g{ eomactlo%t {02 ec!j 2"'(4t &l(?llv\gé%nggulfonyl)

organi c ext s Wwere
mﬂmhnmhmudated brine, drled over MSO and

CHCE AR5t > UaE Rl i el Al GFbLE EFn?Rgty) in
Clt@)ﬂorﬂm&Bal(el(lﬂ)mﬂbi at 0 °C. Basaatided métdz chldyoperodybenzoa3acld ¢9%
(3H r) 45-7.32 (3H, m Ar) and 6.

sy ,rg]-“RrA B, z‘b; 7 e 4t rP&“é’.“s AP é%%‘é“‘ﬁ? o‘?%'b t('faB‘HS‘FF’o room
yitﬁhlﬁrz(tﬁre(ﬂidnﬁirhﬂxmmtlmulrs) Aqueous sodium metabisulfite solution was
_ ag %Agﬁluor nyl)sulfane To a solutlon of the

@‘?vﬁ’yﬁ Iyqurstl” giferkesegnce peased. Jiyisg solgtion; wagpeatragtad) with
2Qndhldr&ﬁéthaﬂeoanuhﬁé esmBih& &r@arﬁa ef&acts&vés waBRd)with'NaOH (1N)
anhydr ous net hanol (80 ni added

p-the) sabiseeq, P ﬂ%.d@egava M@é@o apf conceragdoin) vagyR) ivingoa white

arsdha N5, St RmSL 46 58 B, aB00 MPRYLBIRE) 8).69 mf Qrcﬁé) 8.25-
hours. A solution of sodium nethoxide in meth

( - Hx(1Hpm, Axk 807s%00 (241, 353 Ano-90-18Q (?dadedAraﬁdd a|8|1 -7.64 (3H,
qhq@yt renmoved in vacuo giving a colourless oi
(1.507g). No further purification was carried out. 25
SH (300 MHz, CDCI3) 7.64 (1H, dd, J 7.3 and 2. 0Hz,

ALY, 738-7.30 o 2 ) 997,19 (

P ey Bhflad b, PRl ) B o

( | phiengisulfaPyDBREYD)S- Ao 2-BethyE Hi-isdol THIBEERR) . 30 WO

2008560 et Bt 883407 AP 78 Ar), 7.89-7.82 (2H, m, Ar), 7.53-7.46 (21,
m, Ar), 7.44-7.73 (2H, m, Ar), 7.06 (LH, dd, J 8.6 and 4.3Hz, Ar), 7.02-6.96 (1H., m,
Ar), 6.84 (1H, td, 7 9.1 and 2.7Hz, Ar), 6.33 (1H. dd, J 9.5 and 2.4Hz, Ar), 4.76 (2H.,
s, NCH,), 4.23 (2H, s, ArCH,Ar), 4.22 (2H, q, J 7.2Hz, CH,CHs), 2.16 (3H, s, CHy)
and 1.27 3HL t, J 7.2Hz, CH,CH).

) Procedure F. (Saponification) to yield 2-(3-(2-(4-chlorophenylsulfonyl)
benzyl)-5-fluoro-2-methyl-1H-indol-1-yl)acetic acid
dn (300 MHz, dg-DMSO) 13.01 (1H, bs, CO.H), 8.27-8.20 (1H, m, Ar), 7.97-7.90
(2H, m, Ar), 7.74-7.67 (2H, m, Ar), 7.57-7.51 (2H, m, Ar), 7.34 (1H, dd, J 8.7 and
4.3Hz, Ar), 7.00-6.93 (1H, m, Ar), 6.81 (1H, td, J 9.4 and 2.6Hz, Ar), 6.16 (1H, dd, J
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36 c) Procedure C. (Oxidation) to yield

1- (di met hoxynet hyl ) -2-(4- fluorophenyl sul fonyl)benzene
To a solution of the sulfide product of step (b) (1.50
g) in dichloronmethane (40 mM) was added

wo 6dweA128Aer oxybenzoi ¢ acid (4.60 g, 20.59 mpgh)GB2007/002761
portionwi se over 30 5 mnutes at 0 C. The reaction

was warmed to roomtenperature and stirred for 2

hours. Agqueous sodi um netabisulfite solution (50 m)

was added and the product e&dracted with

di chl or onet hane. The conbi ned organic extracts were
washed with NaOH (50 mi, 1IN) followed by saturated
br9.ghand 2i6HedAD)V405 I’(/gﬁm NCH,)cONT €2H, r.ﬁtﬁﬂ'd‘HzAf) and QU2 8, s,

gi OW. O 87 % over 2
st‘l‘é%g- f{ad ((%% &%ébﬂias 11 (1H, dd, J 8.1 and
1.5Hz, Ar), 7.85 (2H, dd, J 8.9 and 5.OHz Ar), 7.76
(11 dd, .o .and Lt A, 7.58 (1 ddd ) 7.8

1lﬂé'tklﬂnnd071 adetitacid(Cho uii®) 6-12 (1H s,
CH(CHYB)Z) nd % IZ"‘(‘G‘H@%' %(CFB))Z). 15 d) Procedure
D. (Acetal depr otection) to yield

2254 1 IR0 A 0 9Hd 2. RIRGAMERIGBenARAYe | On

1-Todd suspénsioprthifigrophepultifivlB86 Thie 86 Tuinbld nl KaE0z €280 ¢,
( élgdlg ngnol‘f'mslgm%‘) mil) Ileag Q&Jeg Qy%gébﬁﬁmfﬁég:s(g}% tgrwgﬁg mmo))

aqueous sul i C acl
anaddegtN Janddhcamlxmm rheatedrptet()ﬁ)t W for Bdwuik 2THreoreadtion Swdsicdoled to

elfgryescence ceased a
<P R BN b Rl MR BRNES FEAREREY bih B
tahgthte,ahetmmned brgardo phiraesdveaae gamed wathisamedtal brieedried over

turated b
conen PR RuEedd g e eigEigiF e il piRbgep)
345 (ROOMHES d¢4PMSBHI 102601 NHe,, CIEDCI738 (18, 88 J('ZlB-I,and; 1.7Hz, Ar),

w37t oty 35788 Gt b 4500585 B8 3y 1 RS ane
7.27-7.19 (2H, m Ar) e) Procedure E. (Reductive
al kyl ati on) to |d ethyl 2-(5-fluoro

£ 00y o koS, o FAMsBles Praietiont foy miekds (dimethoxmetty)
t ehillulGRELS) 8. 32-8.26 (1 m A
g%%a,%)@guog‘gﬂ. W;s : ka7 37 (2H, ( m )

O avionpioont A aldpfyde rpromict o, st () IR00 8 gl el and

Ar thme%y@ggl@fogﬂaté %6"62 R, 0@%)mm§lg 8 a(lﬂ')l_(iron Olmetﬂar%i 3(8@%9) was

( quded p- -toluenesulfonic ac:d (0 10 g, 0.58 mmol) under Nz and the nnxture stlrred at

room temperature for 72 hours. A solution of sodium methoxide in methanol (0.12
ml, 25 % sol, 0.58 mmol) was added and all solvent removed in vacuo giving a
colourless oil (1.50 g). No further purification was carried out.

du (300 MHz, CDCls) 7.64 (1H, dd, J 7.3 and 2.0Hz, Ar), 7.38-7.30 (2H, m, Ar),
7.29-1.19 (2H, m, Ar), 7.15-7.10 (1H, m, Ar), 7.07-6.99 (2H, m, Ar), 5.72 (1H, s,
CH(CHz),) and 3.37 (6H, s, CH(CHs5),).



WO 2008/ 012511 PCT/ GB2007/ 002761 37 s, NCH2), 4.24
(2H, s, ArCH2Ar), 4.22 (21-1, q, J 7.2Hz, CHCHI),
2.16 (3H, s, CH3) and 1.27 (3H, t, J 7.2 Hz, CH2CH3).
f) Procedure F. (Saponification) to yield

we tdshbizsnr o- 3- (2- (4- 5 PCT/GB2007/002761
fl uorophenyl sul fonyl ) benzyl)-2-net hyl -1 H i ndol -1-yl)ac
etic acid 6H (300 MHz, d6-DVMsO) 13.00 (1H, bs, CO2H),
8.27-8.20 (1H, m Ar), 8.08-8.00 (2H, m Ar),
7.60-7.45 (4H, m Ar), 7.35361H, dd, J 8.7 and 4. 3Hz,
Ar), 6.99-6.93 (111, m Ar), 6.83 (1H td, J 9.0 and
2.3Hz, Ar), 6.17 (111, dd, J 9.8 and 2.6Hz, Ar), 4.98

(ZM, sProcefime, £.18(Qxidatian) AtoCszihlc% aﬁ)dilﬁeﬂﬁleﬂﬂhymz -(4-
10 (959 mz (MH) + 456. 3
Qi?or?p-ﬂeﬂﬂ“ﬁf—?lﬂgﬁ‘é%'bﬁ e (BI og%l Eosi nophi| Shape Change

Aélk)ag/sdﬁﬂnmmﬁ nigkssullfide prédusesfestsGRYESD fOin didhdromethirq@0 mi)

CON At T b BREREBY U a1 20A0 (Yoe) Posgmise over 2

5 Oﬁiﬁ'ﬂ%ﬁh@tﬂ °CoTROtHactioh Was warmed to room temperature and stirred for 2
- Fl ugr o- 2- net hyl - 3- qui nol i n- 2=yl net hyl -i ndol -1 -yl ) -

pis c AQusoys sc&% Aneigbisulfite ﬁﬁ'@ﬂ?ﬂi (9 mb) was added and the product

[ Qxﬂldtkﬁf Wit dicAtordthdiine Sthd smtlinddestgMlid exirddBIWML wadldd with
| -1 -ylélacet c acid. Conparator Conmpound Cis

> I‘{@Hiﬁﬁ’d}* B frdlowgd by sz[tma(es RS dsiad PyNg Y&y ang|cpocepirated
| RElQAcub uygl}vag Gdlio% @pcldm(gt hgz %uﬁ& @Y7 9% SR8 tepf). Compound

mpar at or

10 2)5933‘?%1% ERGEY @p‘He@n?lL gt %m‘ Bizy AD). 5.851 (2 &, 2-8.9 and
MB{dd abHy. mgﬁk dd; Y|79}:§19€1t5}fz A, 9. %t(hﬁ dad $9'80 SWE "1 4tz

of Conpoun

t
245 bﬂﬁbdgd[f41§53)€ Lt?rb%b‘ﬁeﬁy)l, gunﬂwzmenm]anumf ;
d (the 4 ro
mi’fﬁ()dm )‘%rgd%d?o@&y ki a?@ff acid (the 4-regioi some

oun Compound F is
2 {5 Fl uor o- 2- et hyl - 3-[ 3- (phenyl sul f onyl ) benzyl ] - 1H

15 X\Q) 20 O?ﬁ@&éé&leg’Hée%Zg%y t%fﬁ Zpg ]18 nﬂglfl! v 949 huoro%henyfsu‘f'onyl)

regil ol somner
benzaldehyde

To a solution of 1-(dimethoxymethyl)-2-(4-fluorophenylsulfonyl)benzene

(1.40 g, 4.52 mmol) in tetrahydrofuran (20 ml) was added aqueous sulphuric acid

(20 ml, 2 % solution) and stirred at room temperature for 12 hours. Solid K;CO; was
20 added until effervescence ceased and the solution was basic. The solution was

extracted with ethyl acetate, the combined organic extracts were washed with

saturated brine, dried over MgSO, and concentrated in vacuo to give a yellow solid

(0.90 g, 340 mmol 75 %).

du (300 MHz, CDCl;3) 10.85 (1H, s, CHO), 8.21-8.16 (1H, m, Ar), 8.08-8.02 (1H, m,
25  Ar), 7.97-1.90 (2H, m, Ar), 7.80-7.74 (2H, m, Ar) and 7.27-7.19 (2H, m, Ar).

e) Procedure E. (Reductive alkylation) to yield ethyl 2-(5-fluoro-3-(2-(4-

fluorophenylsulfonyl)benzyl)-2-methyl-1H-indol-1-yl)acetate

on (300 MHz, CDCl3) 8.32-8.26 (1H, m, Ar), 8.00-7.90 (2H, m, Ar), 7.43-7.37 (2H,
30 m, Ar), 7.26-7.17 (2H, m, Ar), 7.06 (1H, dd, J 8.8 aﬁd 4.3Hz, Ar), 7.00-6.94 (1H, m,

Ar), 6.84 (1H, td, J 9.1 and 2.6Hz, Ar), 6.32 (1H, dd, J 9.5 and 2.6Hz, Ar), 4.77 (2H,
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Conpar at or Conmpound G is 2-

3-[3-(4-chl orophenyl sul fonyl ) benzyl ] -5-fl uor o- 2-

nmet hyl -1 Hindol -1-yl }acetic acid (the 3-regi oi soner of
Compound 2). 5 Methods Shape Change Assay in whol e

wb 9fdofzefpounds (11, 200 x final concentr at ipgf)cBY¥6iI7802761
added directly to 2001 whole blood, m xed well and

i ncubated for 15 mn, 37C, 5% CO2. After this tine,

cell 10 shape was fixed by addition of 300l Cytofix
rm buf fer (BD Biosciences), 3I5 min on ice. 10nl RBC
| ysis buffer was added to the fixed cells, incubated
5mn, at room tenperature and centrifuged, 300 x g

f oy NGHp) 24 @Har AeCHyMr), 42H| qi ST HY $ECHeYl 2.16 €3H,%5) CH;)
was d the lysis step was repeated.
Lé‘ﬁﬂiggﬁgtvﬁgH@@ﬁ%‘ded in 2501 RPM/10% FCS and
shape change anal ysed by FACS. Eosi nophils were 15

gat ed out based on their autofl uorescence and 2000

edsi noPricedwgentls wdPapenificatien) plor svield| e 2-Bofluprgur@-@-
ambyﬁﬁ@n%lﬁlfohym)érﬁﬂ)g-maﬁ§piItl-ﬁndo-ﬂieylfa@&iél deid for the

eosi nophi change asSay are shown in Table 1.

20u AP0 Miks, éoﬁﬁ@@id§ duHe bCF@IQ@)V\? 2h830KiHom, As) $.08-8.00
t I

Cg%gorﬁng ’ 1%3 4% @W "Egﬁze’g%c(éﬁ gg’]tﬁ??:élod\%a}t%ggs«ﬂl r? 99693
t K118, ras48y0.83 (3hpdr/a- @ and3AHoubd, BlhEEL ddipABand 8.6Hz, An),

aqttdS f—Iys %Ié . IQ% ys t[ﬂ'C@RﬁQ«ziﬂﬁdZSBlth 3CH?)l'”I‘r T=hf‘:"60 min

actlvtyo frpoun Alsrru ower
Cd95aY. st M@EBiPsdds 25 Cto G which are the par a-

and nmeta- regioi soners of Conpounds 1 to 3 have
conparatively poor activity in this test (of the order .

ofExlnﬂqge:A -1Hﬁﬁnahiw1mle BmmlrEdshmnhll SMe ClHange Apaaynds 1 to

/ 012511 / GBZ 9 Tabl
(%’6“\9311 elstof ol F ﬁésaﬁcfgrtthebr 0%%‘2% guigl Oﬁmibhll shape
Pl(am*dgb I’ag‘ége‘? '\C/;’EP%‘?‘ ojthidomipaape Cﬁhﬁﬁ@‘ﬂs @rpound Wol e
Bl 00

Comparator Compound A is (5-Fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-

acetic acid.

Comparator Compound B is [5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-

indol-1-yl]-acetic acid.

Comparator Compound C is 2-{5-Fluoro-2-methy!-3-[4-(phenylsulfonyl)benzyl]-1H-

indol-1-yl}acetic acid (the 4-regioisomer of Compound 1).

Comparator Compound D is 2-{3-[4-(4-chlorophenylsulfonyl)benzyl]-5-fluoro-2-
methyl-1H-indol-1-yl }acetic acid (the 4-regioisomer of Compound 2).

Comparator Compound E is 2-{5-Fluoro-3-[4-(4-ﬂuorophenylsulfonyl)bénzyl]—2—
methyl-1H-indol-1-yl }acetic acid (the 4-regioisomer of Compound 3).

Comparator Compound Fis 2-{5-Fluoro-2-methyl-3-[3-(phenylsulfonyl)benzyl]-1H-
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Value SEMn 1 0.005 0.003 3 2 0.002 0.001 3 3 0.006
0.003 3 A 0.103 0.009 4 B 0.008 0.002 3 C 0.273
0.175 3 DO0.4949 NA1 EO0.071 0.008 2 F 1.50 NA 1
G4.66 NA1l 5 Exanple 5 - Investigation of

WO 20088125k neti cs of Conpounds of General FRGHGR0§710)2761
Followi ng Oral Adm nistration in the Rat Experi nental
procedures 10 a) Wighing of rats Rats were wei ghed

on the day of dosing. b) Dosse preparati on The test
materi al was prepared as a 03.3rTg/m_ suspension in 1%
carboxy-nethyl - 15 cellulose (CMC). c) Dose reginen
Three groups of 3 rats were dosed as follows:. Goup
NdndoFd yhkagetisraciddthe 3(mggieiegmenas Giompovrd . Conpound 1 3

oral 2 Compound 2 3 oral 3 Conpound 3 3 oral WO

2008/ 012511 PCT/ GB2007/ 002761 40 d) Dose

adivmpagtar a€pmpoudd s€s iswdr{8-[adfrchliomphenylsulien yhbenzylt Sefluoro-2-

O Aen ABEInHS 100} R YD End 3 RBidHonttr 6AEGhHha 9PS €

Methods

Shape Change Assay in whole blood

Compounds (1ul, 200 x final concentration) were added directly to 200ul whole
blood, mixed well and incubated for 15 min, 37°C, 5% CO,. After this time, cell
shape was fixed by addition of 300pl Cytofix™ buffer (BD Biosciences), 15 min on
ice. 10ml 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
2501 RPMI/10% FCS and shape change analysed by FACS. Eosinophils were
gated out based on their autoflucrescence and 2000 eosinophil events were counted

per sample. Data were analysed in triplicate.

Results

The results for the eosinophil shape change assay are shown in Table 1.

All the compounds bound CRTH2 with a Ki of less than 0.012 pM. Tt can be seen
from Table 1 that Compoﬁnds 1 to 3 all have excellent ICso values in this assay.
Comparator Compound B has comparable activity in this assay to Compounds 1 to 3
but the activity of Compound A is much lower. However, Comparator Compounds
C to G, which are the para- and meta- regioisomers of Compounds 1 to 3 have
comparatively poor activity in this test (of the order of 10 to 1000 times lower than

that of Compounds 1 to 3).
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vol une of 10 mJUkg. 5 e) Blood sanple collection At
each sanpling tine point blood sanples (approxi mtely
0.3 nmL) was taken from a catheter inserted into a
|ateral tail vein prior to the start of the
veapwsihrzenit . The final bl ood sanpl e (approxipealaH2907/002761
2mL) fromeach animal was taken by cardiac puncture
under i soflurane anaesthesia follow ng which the
animal was killed by 10 exsangui nati on. Bl ood sanpl es
were taken into individual R8parinised containers.
Bl ood sanples were collected at the follow ng tines
post -dose: 15, 30, 60, 120, 240, 360, 480, 720 m nutes
ad@bled 1sp Yalugs fogtheEffecs |of TestiCompounds on Honin PE&HR-ioduced

i pproxi mately 10,000 x g, 15 2 mn
Qﬁﬁﬁgﬁgﬂ%a{pﬁy‘gf‘g@m stored as one aliquot at
approxi mately -20C pending analysis of drug

n o J adi

Pl anmnl A DR Aan

L Cllt I Ul OII ijlﬁ)‘) V. %&MQunpl T— Dot | ySI S The

P A1

i) =

Compoun e

F a-“}JI €S— Iajllg St t QS¥ mt.ar al

groentrations— LYalie onnam BBV (i ln on 1 cove/ v

t hod-devel gpe 995 g oDyna £33 Resy g% The

pBar macokinetic/ P ile of H0.8@hpound|Bs inportant as
(B illustrates HdWGruch of |@0@bnpound3will|remain in
e body for howd.l@nhg and t heoexposur @¢4of alsubject to
aB 25 conmpound Mhee8 admi ni siefezl oral . The results
16 the bl ood clomeg®ntrati ong0.075 Conpoligds 1| 2, 3, A
abd B are shown| 0.494 Tabl es PNA3, 4, 5|and 6 '
f@spectively. 30péviconpound|@ghogh 1S fhtended to be

agm ni stered orppf ky, W IT 1pORA{TYy neeq to bg taken
Gy once or TWggsdaily as Ky s reduggs the burden on
he pati ent and thUs T NCreases patient—ctonpl i ance.

'Therefore, it is greatly preferred that after 12
hours, WO 2008/012511 PCT/ GB2007/002761 41 the

C 36l 3L g fioifo ielles BF CindRin

ipigddirah Adpnimistaritdon inltheRahi s. An even nore
favour abl e pharnmacokinetic profile is one in which the
concentration remaining in the blood after 24 hours

i Expdrinhentad proeglucseat as the 1 C50 value for the
C%WOUMig%}gg of rats

Rats were weighed on the day of dosing.

b) Dose preparation
The test material was prepared as a 0.3mg/mL suspension in 1% carboxy-methyl-
cellulose (CMC).

c) Dose regimen

Three groups of 3 rats were dosed as follows:

Group No. Treatment Dose (mg/kg) Route
1 Compound 1 3 oral
2 Compound 2 3 oral

3 Compound 3 3 oral




10

15

20

25

30

5 preferably considerably higher than this. Table 2 -
Concentration of Conpound 1 in blood (ng/nL) after
oral admnistration to rats at a dose of 3ny/kg
Concentration in Blood n nL Tine (h) Male 4 Male 5
wakesbi2van SD 0.25 1161.2 1496.0 1678.0 14k5/dB28600d761
0.5 2681.3 2792.4 3264.7 2912.8 309.8 1 3835.5 3895.3
4262.9 3997.9 231.4 2 4330.9 3454.7 4051.1 3945.6
447.5 4 1890.9 1046.5 1670.8 1536.1 438.0 6 1423.7
547.5 1183.1 1051.4 452.7 &901099.9 404.7 696.2 733.6
349.1 12 455.4 256.6 412.8 374.9 104.7 24 68.5 10.2
63.5 47.4 32.3 10 The results in Table 2 show that
afer Pgstadmigistration nean anount of Conpound 1

r LN 0]

Coqu%%% %Hxﬁlrr]ﬁstbﬁecpzls Osl‘ijngf%ﬁraflcgf)sé E%é&gav-ggftu'bﬁgtpaegog tant dose
ayohyneiof 16 mi¥kg. 2. 2 ng/ ) and is therefore ca. 21

tines over the whol e bl ood eosi nophil shape change

0 a ults therefore show that
oundﬂ%é%ﬁ'pleco ?célﬁﬁarl y suitable for oral

ad!rnemrsﬁam;lmg) l‘imt‘, @oint pbd @zﬂﬁplesl(ipﬂ'rahhﬁt 6.3 mL) was taken from

Co ti bl o after
Pkttt erreeh Pla + HRRR A 16ie' o 10 B o B et e The
( MnaVblosd Barhpik Qa@rd‘»@rh&e@ MRENfrSf eadh %ﬁmi'a56&s 4akk8 DY dardiac
1608. 1 1491.7 &69 1 O. 2612.1 1770. 2276.6 2219.6

aPansue urdasisofluraisy eihests HlloBene, Yhisiyshe anigtab 338 Kiled by

253%@12&&)3 @B&Q&nﬂpléﬁ“ﬂ#er@ taken A SndiviiddiShe arir@&@ c'éntamers
1 272 8 6 519.6 368.3 1032.6 640.2 348.

oo;i spmpley wywoﬂecﬁg@t glequ-}ovgng times post-dose:
15, 30, 60, 120, 240, 360, 480, 720 minutes and 24 hours
Following collection, the blood samples were centrifuged (approximately 10,000 x g,
2 min at 4°C) and the plasma stored as one aliquot at approximately -20°C pending

analysis of drug concentrations by LC-MS/MS.

f) Sample Bioanalysis
The plasma samples were analysed for test material concentrations at BioDynamics

using an LC-MS/MS method developed at BioDynamics.

Results

The pharmacokinetic profile of a compound is important as it illustrates how much of
a compound will remain in the body for how long and the exposure of a subject to a

compound when administered orally.

The results for the blood concentrations of Compounds 1, 2, 3, A and B are shown in

Tables 2, 3, 4, 5 and 6 respectively.

A compound which is intended to be administered orally, will ideally need to be
taken only once or twice daily as this reduces the burden on the patient and thus

increases patient compliance. Therefore, it is greatly preferred that after 12 hours,
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12 144.7 28.2 128.1 100.3 63.0 24 60.5 0.0 0.0 ND 0.0
WO 2008/ 012511 PCT/ GB2007/ 002761 42 The results in
Table 3 show that after 12 hours, the nean anmount of
Conmpound 2 renaining in the blood was 100. 3 ng/ .
woSkeRYit S at 24 hours were | ess consi st eleraiddod7e2761
mean was not determined at this tinme. The | C50 of
Compound 2 in 5 the whol e bl ood eosi nophil shape

change assay is 2 nM (0.9 ng/m) and is therefore ca.
111 tinmes over the whole bl ddd eosi nophil shape change
| C50 at 12hrs. The results therefore show that
Compound 2 is suitable for oral adm nistration to a

p #tei @ntentratiotholldrog trheaipingﬁri the blgodhidtas & ldaa\as greb he thadCsy

e AR g R oy R DR ebresen e

t Gavibaiasleqihaﬂnﬂ:oﬁlﬁctttf profig/ik gnel iﬂTﬁ'h(ch )tthBdrﬁenlﬁtldiibl'eﬁlailﬂng in

15 Q.25 835.8 1130, 7 1337 2 1101. 2 252
B/E\if %%gfgﬂr%éggmﬁ 19 atgloask a eeds a3 the) Kos valje fogdhe gompoynd g“d
3%%r3bl?&éﬁ?sl&r&7}au§1er thadgvé). 6 3685.1 4221.0 4075.6
341.8 4 3132.0 2023.1 2053.8 2403.0 631.5 6 1333.7
995.0 1098.0 1142.2 173.6 8 1163.7 699.5 678 5 847.2
2740 212 {@hochtfiin3of Corlpdab) § H0%idd LhgAll)?afed ora
10.1 16.1 19.8 The result able 4 s hat after
2 adminjstsatiqrite ratsat aglesa oftdmgfkedConpound 3 15 r emai ni ng

in the bl ood d@ﬁ&n‘rﬁti&iﬁ‘ﬁ‘oﬁb(ngﬁnﬁ | C50 of Conpound 1 in

t fi R)‘ el R | OMQeQOS NigRaia's' ﬂl‘ﬁ o] angganas Say sbS © nM
(g7 Qasm ) [anfheh 5 TMen g © C%?S‘b UG %s.1 OVETo6b ITE

of & ¢y ood eogdamgpn o Pd3gPe nge C{gt@grr 24 |The
rgsurt 1! eTret 34355 >'V%8gs5! L’%Hé‘éu' U 3395 | 2314
particyt arl y Sw3bgol LEH, 0T Al G | Sloh&d TP 4754
pRrTeT: Taeb§S Ul Sods'b_ 1 #04&70; b”ul\‘é»’s I Y
hear S, 6I. e red{hz‘giuu Tt - Compoy (/—\)125{gn Mgy Th
t fre—ot guu WIS thag § NO7 TH PELLLL: o df s,éél_gw.lnu“b:ﬂ 9
thewhge 455.4 256.6 412.8 374.9 104.7

24 68.5 10.2 63.5 47.4 32.3

The results in Table 2 show that after 24 hours, the rhean amount of Compound 1
remaining in the blood was 47.4ng/mL. The ICso of Compound 1 in the whole blood
eosinophil shape change assay is 5 nM (2.2 ng/ml) and is therefore ca. 21 times over
the whole blood eosinophil shape change ICsq at 24hrs. The results therefore show

that Compound 1 is particularly suitable for oral administration to a patient.

Table 3 - Concentration of Compound 2 in blood (ng/mL) after oral

administration to rats at a dose of 3mg/kg

Time (h) Male 7 Male 8 Male 9 Mean SD
0.25 1569.4 1297.7 1608.1 1491.7 169.1
0.5 2612.1 1770.2 2276.6 2219.6 423.8
1 2958.2 2367.1 3366.1 28971 502.3
2 2239.9 2536.9 2717.6 2498.1 241.2
4 1128.4 1319.1 1666.5 1371.3 272.8
6 519.6 368.3 1032.6 640.2 348.2
8 423.7 186.7 740.4 450.3 277.8
12 144.7 28.2 128.1 100.3 63.0
24 60.5 0.0 0.0 ND 0.0
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bl ood eosi nophil shape change assay is 103 nM (35.8
ng/m) and is therefore ca. 1.2 tinmes over the whole

bl ood eosi nophil shape change 1 C50 at 24hrs. WO

2008/ 012511 PCT/ GB2007/ 002761 43 Table 5 -

voresnt2sat i on of Conpound (A) in bl ood (ng/ regT/eéienco2s
oral admnistration to rats at a dose of 3ng/kg Tine
(h) Male 4 Male 5 Male 6 Mean Stdev 0.25 139.1 153.9
68.3 120.4 45.8 0.5 425.6 3838.4 256.3 356.8 89.0 1
875.2 923.2 538.8 779.1 209. 2 1415.1 1309.0 1013.6
1245.9 208.1 4 923.1 820.5 827.0 856.9 57.5 6 404.3
514.8 432.6 450.6 57.4 8 305.6 521.9 235.5 354.3

149.3 24 51.8 79.2 0.0 43.7 40.2 5 Table 6 -

Cuhe es3tilEsini Tubleod sKRTRAY BRer(1B) hduls, *B{eoxﬁgan(a{?x%um-%f é&hﬁ&md 2

or al admnistration to rats at a dose of

( FAMaiHS 13 theykloed 3was\APQ3 F/mianTigt dsvits at 25 lmrsswere less
13shtehtand tﬁb7m§an2\3as4wot e énﬁ@el-l a@th%@%zg '%l%g[gélo %%%gwpééd Pin

1 252.1 295.1 217.5 254.9 38.9 _
3 wholebloed e%mpvlgl shapg chapga gssapisBEMA0.976/ml) afd is1RGefBre

19% 4 1 g g9 Jioph SpéindprdsBt Sante g f o2y oThe

i FesUigsotherefore ishow tthatt Carfipeeind 12 isheuitable foh @rﬂ?gﬁmﬁm;jgt to a
bl S ng

ThaEREEn e phAPI PR el 8 B2 01 B58pipgy 1

eosi nophi | shape change assay is 8 nM (3.0 ng/nm) and

'i‘a“&eﬁet Oé(?nc%gtra(?(ni[ of Compound 3 in blood (ng/mL) after oral

administration to rats at a dose of 3mg/kg

Time (h) Male 13 Male 14 Male 15 Mean SD
~ 025 835.8 1130.7 1337.2 1101.2 252.0
0.5 2056.6 2205.2 2487.5 2249.8 2189
1 2487.6 3547.8 3393.7 3143.0 572.8
2 4320.6 3685.1 4221.0 4075.6 341.8
4 - 31320 2023.1 2053.8 2403.0 631.5
6 1333.7 995.0 1098.0 1142.2 173.6
8 1163.7 699.5 678.5 847.2 274.3
12 465.3 163.3 2011 276.6 164.5
24 38.2 0.0 10.1 16.1 19.8

The results in Table 4 show that after 24 hours, the mean amount of Compound 3
remaining in the blood was 16.1 ng/mL. The ICsp of Compound 1 in the whole
blood cosinophil shape change assay is 6 nM (2.7 ng/ml) and is therefore ca. 6 times
over the whole blood eosinophil shape change ICsqy at 24hrs. The results therefore

show that Compound 3 is particularly suitable for oral administration to a patient.

The results in Table 5 show that after 24 hours, the mean amount of Compound (A)
remaining in the blood was 43.7 ng/mL. The ICsp of Compound 1 in the whole
blood eosinophil shape change assay is 103 nM (35.8 ng/ml) and is therefore ca. 1.2

times over the whole blood eosinophil shape change ICsq at 24hrs.
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ti mes over the whol e bl ood eosinophil shape change

| C50 at 12hrs. Figures 1 to 5 are plots bl ood
concentration of conpound versus tinme for rats dosed
orally with 3ng/ kg of Compounds 1, 2, 3, A and B
wesaeeiisvel y. They are therefore 15 graphi aadT/GB2007/002761
representations of the data set out in Tables 2 to 6.
The values for C,,,a" (nmaxi mum bl ood concentration),
To,,,,, (time at which C,,,g' occurs), AUC ,,f (area
under curve to infinity) an 31112 (half life) taken
fron1Figures 1 to5 are set out in Tables 7 to 11 for

288hie0R 25 faonsetrilissonh AR 4%) bivad @y after oral

Cadmﬁust?ﬂlﬂ)ntth‘?al@%do§le9 nt the exposure of a
subj e an_oral se 0 e conpound. It is

t 'F'mef(h)rp (Malg 4 | r Maje 6 WaMalelfe | fMean asS¥ay [both C. and
IC @Byl ¢ B8-1ag M3fh lasblshsti 104 90 458at! exposure to
e OSnpopint?Sibs |nB8%8-4vi Is286.35] TGI8 |7 89.0PK Par anmet er s
pr 31 nmy/ kg87S@nmo 82t 1| (5388 Par Hi%dt ¢r 2088 tis Male 4 Mal e

Mal2 6 MI4#5-1 (niBe9-f Infl01883) 1340% (420831 4163 Tmax

hurs42 11192813 ¢ 8263 nf 8340 ] ~8069 23S 114846 21731

03226 T1) 240481 514.8 1] #3368 b 45063 |6 57%all e 8 - PK
terd 2056 3 S5AI% ﬁa%n 1n3p4B q 498, aneter Units

Eﬁwmﬂmmﬂmmwg/ m402958 0 2537. 0

3366.0 2954 Tmax hours 1.0 2.0 1.0 1.3 AUC nf

ng/ m.*hrs 13153 10179 15677 11666 T1/2 hours 6 2 2

3.7 10 Table 9 - PK Paraneters for 3 ng/ kg Conpound 3

p Tablea 6a neCencentnation (of| Compoynsd ¢B) 4n\hloed 1@gfmla aftexpral

NG fmidristor 03 ats 4 & HostbfBmghtpx hours 2 2 2 2.0

Time (h) Male 31 | Male 32 | Male33 | Mean Stdev
0.25 91.8 113.6 57.3 87.6 28.4

Y= > 01—

<

0.5 121.2 165.7 132.1 139.7 23.2
1 252.1 295.1 217.5 254.9 38.9
2 349.9 536.9 256.2 381.0 142.9
4 179.4 485.2 184.9 283.2 175.0
6 128.3 292.2 125.8 182.1 95.4
8 721 184.5 84.7 113.8 61.6
12 36.5 31.0 145 27.3 114

24 0 0 0 0 0

The résults in Table 6 show that after 12 hours, the mean amount of Compound B
remaining in the blood was 27.3 ng/mL. The ICsq of Compound B in the whole
blood eosinophil shape change assay is 8 nM (3.0 ng/ml) and is therefore ca. 9.1

times over the whole blood eosinophil shape change ICsq at 12hrs.

Figures 1 to 5 are plots blood concentration of compound versus time for rats dosed
orally with 3mg/kg of Compounds 1, 2, 3, A and B respectively. They are therefore

graphical representations of the data set out in Tables 2 to 6.

The values for Cpa, (maximum blood concentration), Tmax, (time at which Cpa
occurs), AUC;,r (area under curve to infinity) and T, ., (half life) taken from Figures 1

to 5 are set out in Tables 7 to 11 for Compounds 1, 2, 3, A and B respectively.
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AUC nf ng/ mL*hrs 24379 17738 19110 21059 T1/2 hours
3.26 2.26 2.62 2.8 15 Table 10 - PK Paraneters for 3
ng/ kg Compound (A) p.o Paraneter Units Male 4 Male 5
Male 6 Mean Cmax ng/mL 1415.1 1309.0 1013.6 1245.9
waaooshoarss 2.0 2.0 2.0 2.0 AUG nf ng/ nL* hr SPCAETER0T/002761
10429.2 5473.9 8157.8 11/2 hours 6.1 6.1 2.2 4.8 WO
2008/ 012511 PCT/ GB2007/ 002761 45 Table 11 - PK
Paranmeters for 3 ng/ kg Conpound (B) p.o Paraneter

Units Male 4 Male 5 Male 6 an Cmax n nL 349.9 536.9
256.2 381.0 Tmax hours 2.0 2.0 2.0 2.0 AUG nf

ng/ m.*hrs 1831.4 3256.1 1505.1 2197.6 T1/2 hours 3.41
1.80 1.86 2.4 5 From Tables 7 to 11 it can be seen

t gk VGREPRIHNES, dnd dhed0OCS BF¥RnITRR Rxposure ¥4 Wifect &f an oral
4163, 2954 and 4076 respectively. In contrast, "the

netese ofathe eempeundColtio tharfore prefarted Bhairthe Haprgs fior thoCaum gnd

135Gl R o] B SPRRIAR S b g

A and B are 8157.8 and 2197.6. Thus the figures for

b : d_AUC: n re signific hi gher for the
c%&‘u HgKéipc?fa't“#e%sp{oégé?ﬁ/& gf'/'élﬁ?‘ll@i k’ 'r)g’an t hose for
Cowpamateor |@migounds sl B. Mble 5i 3§ olaled | f rideant helse
reodaks t hdtngsmibj ectls do4Bd| or aB$¥ [wi t A26E0npotuasis A
andmBx woul d Hearde 15 {nmuch | dwer exposure g t ha.drug
t haucmibj edtrey/msiomred |or al2B8po i t hi486npoiekd (1, ®@328and| 3.
The1pesul t § Houem Exdnpl eg.1d|and B7qre sifhari sed i n
Table 12, in which the Fold over IC50 at 12 h is
defined as the mean anount of conpound remaining in
the blood 20 at 12 hours in ng/m divided by the 1C50

of T{H1€8 C PRI®IHafheters fUd/3Thg/kSCOmpaahd 2 plee

Parameter: Units Male7 | Male 8 Male 9 Mean
Cmax ng/mL 2958.0 | 2537.0 3366.0 2954
Tmax hours 1.0 2.0 1.0 1.3
AUCint ng/mL*hrs 13153 10179 15677 11666
T1/2 hours 6 2 2 3.7

Table 9 - PK Parameters for 3 mg/kg Compound 3 p.o

Parameter Units Male 13 Male 14 Male 15 Mean
Cmax ng/mL 4321 3685 4221 4076
Tmax hours 2 2 2 2.0
AUCinf ng/mL*hrs 24379 17738 19110 21059
T1/2 hours 3.26 2.26 2.62 28

15

Table 10 - PK Parameters for 3 mg/kg Compound (A) p.o
Parameter Units Male 4 Male 5 Male 6 Mean
Cmax ng/mL 1415.1 1309.0 1013.6 1245.9
Tmax hours 2.0 2.0 2.0 2.0
AUCinf ng/mL*hrs 8570.4 10429.2 5473.9 8157.8
T1/2 hours 6.1 6.1 2.2 4.8
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fold over 1C50 at 24 h is defined as is defined as the
mean anount of conpound renmaining in the blood at 24
hours in ng/m divided by the 1C50 of the conpound in
ng/ M. WD 2008/ 012511 PCT/ GB2007/ 002761 46 Table 12
von@eordill 2 3 AB [1C50 (nol) 0.005 0.002 GcafdfB2007h05361
0.008 1C50 (ng/mL) 2.2 0.9 2.7 35.8 3.0 Fold over
C50 at 12 h 170 111 102 ND 9.1 Fold over 1C50 at 24
h 21 ND6 1.2 0 Cmax 4163 2954 4076 1246 381 AUCLl of
19328 11666 21059 8158 2198 45Tabl e 12 shows t hat
Conpar at or Conpound A has a higher |1C50 than Conpounds
1, 2 and 3 and a lower value for fold over IC50 at 24
hours than Conpounds 1 and 3. 5 The exposure of a
S £ rat| on as
updlb(?&éftlp IEKPQFNH&&% f@iiﬁfgﬂ%@,‘&?ﬁ (ﬂ;BZhl ficantly | ower
f Pamm,soununwsthan f Haledny| dﬁaleem)omﬂs t Mead .
Cofpexind B| hgimL an [|C50 v4#%e whi36h |i s 256npar asl.e td
t hamaof Coppewnds 1, 2 ared | 10 320kHoweven] theof ol O
oV AuCIhIC50 abgi*hend 24 18dlur|s | 32561 gni fjocant | yid7@ss
f avoar abl e| hduran t Hat of 3.4ny of 1@ofpounds|1 te43 and
the exposure of a subject to the drug after oral
adm nistration as indicated by C. and AUC,,,f is
significantly |l ower for Conpound B than for any of

Ccringro ables Aot 11 iBcanbe s€aTha Gonipourte’ TP HAEHS have dtdn B .S 3Gkes

ha praop ies which are conparable wth tﬁ”se
¥&%p 25?40"%‘31‘87‘%%’%“? ly- Hongo st theamenn valenfoffompounds A

thﬁdB apd Sde 1 24588anAr1.0l €ss favourabl e than those of
t he conpounds of the invention. Exanple 6 - Eval uation
of Conpounds of General Fornula (1) as Inhibitors of

ZQ“héSAGégdﬁahu)éQ k- é&nﬂ%ﬁh& ProsteeLang 238 %66%&3 59089, while

i nduced eosinophilia in rats rotoc
those for Compounds A and B are 8157.8 and 2197.6.

Thus the figures for both Ciax and AUC;y are significantly higher for the compounds
of the present invention than those for Comparator Compounds A and B. It is clear
from these results that subjects dosed orally with Compounds A and B would have

much lower exposure to the drug than subjects dosed orally with Compounds 1, 2
and 3.

The results from Examples 4 and 5 are summaﬁsed in Table 12, in which the Fold
over ICsg at 12 h is defined as the mean amount of compound remaining in the blood
at 12 hours in ng/ml! divided by the ICsg of the compound in ng/ml. Similarly the
fold over ICso at 24 h is defined as is defined as the mean amount of compound

remaining in the blood at 24 hours in ng/ml divided by the ICso of the compound in
ng/ml.
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The test conmound was di ssolved in DMSO and di |l ut ed
25 dosing vol une of 2

wth water to give a final
m/kg. Fenmale rats (175 -
orally with test conmpound (o

r

WO

250g; UH col ony) were dosed
vehi cl e).

WwO0e@s01aR11 PCT/ GB2007/ 002761 47 30 mi n af troT/cEeseémg2761

al |
Fol | owi ng i nduction of anaes

heparinised (10U m) sal i ne.%

an

t hesi a,

nt r ol

ani mal s were anaestheti sed with isofl urane.

aninmal s recei ve an
intracardiac injection of 1011g 5 DK-PGD2 in 0.3nml
ani mal s recei ved

injection of 0.3nl heparini sed saline.

60 mn

after the intracardiac injection, animls were

i able 2y with an overdose of pent obharbitone sodium
difebrapawmndod sanpl e was|faken|2into hdparin]Aby caiBiac
1dCeutpotollr e whil e the f81005as0802es] AOP6sed 0808 noH.008
dd€eh (ngimlIz) i quot of bl 082 (10091 ) wag.7added36.8 Tuf R0s
g dHold oven I€Rdatt 12ch t ot al | 12Wkocytle coudl def & ned9.1
WiHold eveidCat R dmet er . |25 A { NIDt her [ &l i quof 1af bl pod
((0QL) was mixed W th aniequapkgsqol umeord 4% Desxt r apsl
(jmuéQ0, 000) and the efyddmsotyisss allboysed {gisettleiosh

Cyt oSl pn preparation was nade fromtihe resulting
| eukocyte rich fraction. Cytospin preparati ons were

f ibably Mishawnibehaempargtsr Gempouad d\ lsqsan lmé‘lff Wi so Hhappmpoynds 1,
Crugwed gha( 25wt val f fﬁlﬁ%cﬁl@so C{’E’;ﬂgﬂ% b | ang 3.

cytospi ns were was phosp ate
ai Thegrpestre @b« $uejeeht0| th¢ diug @ﬁetweamum@m endidatedi hyefélm

framAde, SYLesR r % FLeRf 03t BBRBI: 1 «
AR SRR BRI SRA Rt P 5731 CORPe o
ard t he percentage e05|nophlls (dlfferentlal count).
Experimental design Up to 12 aninmals were used in each
experinment. Goups included: 30 Untreated controls
D}Cd?ﬁibﬁnd Bchas an I€g ke phnidhi iacomednabdd ® thatadGathpamdsdl 8 and
gpst{owg\%r Ctgg %018'01@\’1‘850 at 182/ %ﬁl&ou?sc;g/sgg% can!lyoﬁass gwourable
than that of any of Compounds 1 to 3 and the exposure of a subject to the drug after
oral administration as indicated by Cyax and AUC;,s is significantly lower for

Compound B than for any of Compounds 1 to 3.

Comparator Compounds A and B each have some properties which are comparable
with those of Compounds 1, 2 and 3. However, taken as a whole, their properties are

less favourable than those of the compounds of the invention.

Example 6 — Evaluation of Compounds of General Formula (I) as Inhibitors of
13.14-dihydro-15-keto D2 (DK-PGD2)- induced blood

eosinophilia in rats

prostaglandin

Protocol

The test comound was dissolved in DMSO and diluted with water to give a final
dosing volume of 2 ml/kg.

Female rats (175 — 250g; UH colony) were dosed orally with test compound (or

vehicle).
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DK- PGD2- i nduced eosi nophilia, Conmpound 1; doses of

0. 0001, 0.001, 0.01 and 0.1 p.g/kg p.o.

DK- PGD2- i nduced eosi nophilia, Compound 2; doses of
0.001, 0.01, 0.1 and 1.0 g/kg p.o. 5 DK-PGD2-induced
woiopoRkill i a , Conpound 3; doses of 0.001, Gc@icB2007h02761
and 1.0 .tg/kg p.o. DK-PGD2-induced eosinophilia,
Compound A; doses of 0.01, 0.1 and 1.0 ng/kg p.o.

DK- PGD2- i nduced eosi nophilia_, Conpound A, doses of
0.001, 0.01, 0.1 and 1.0 ndf’kg p.o. 10 Because it was
inpractical to generate sufficient data in any given
experinment, data were obtained over a nunber of
replicate experinents. Data fromthese replicate

e)ﬁe%ﬁhﬁﬁgtdﬁsﬂ‘fﬁﬁgﬂgﬁié%’re I BU ARufkoffgRt S animals

in eac roup- an ose- response curve titted
followi ng a significance test (Nhnn V%ltney) to

d i
PO RS8Rl Rl EIP R R om0
PrDIGm}DZAndﬁ) Bink hepaimiseéd t (Meiml)) salines thrdilam:nal&acMed an

nkf c§@% gﬂen P<0 O? ED50 val ues were cal cul at ed
ﬁiPﬂ@ wLhepadpisHiRING \ye. 20 The results of these
experlnents are shown in Figures 6 to 10 and in Table

bel o Table 13 Conpound 1 2 3 A B Potency
i ﬁﬂ.fﬁﬁ"t%?%h thes Infpeapstigs) lmf-‘s"%zsmt?lwefeonmted 3"7’“‘137‘ overdose of

| pehteBabikine QddiRas kP RMIbdPsdnlé Wa} thken C@ilo MRp&RE byl Eabdiuc
Tabl e 13 and Figures 6-10 that Conpounds 1-3 are

s PyBGtyrE Whils therraf iagrigagsthetised btnot gesdent t han Conpar at or

Conmpounds A and B in inhibiting DK- PGD2-induced bl ood

eosi nophilia in rats. WD 2008/ 012511 PCT/ GB2007/ 002761
40 @mpw bloodr(108 riAbwatiadsied g Ruvkz sofusiomand thq total leukocyte

count determined with a haemocytometer.

A further aliquot of blood (500ul) was mixed with an equal volume of 4% Dextran
(mw 500,000) and the erythrocytes allowed to settle. A cytosipn preparation was

made from the resulting leukocyte rich fraction.

Cytospin preparations were fixed with methanol (5 min) and stained with May- .
Grunwald (5min) and Giemsa (15 min) stains. Finally cytospins were washed in
phosphate buffer (pH6.8) and air dried.

Differential leukocyte counts were obtained from the cytospin preparations.

Blood eosinophil numbers were determined from the total leukocyte count and the

percentage eosinophils (differential count).

Experimental design
Up to 12 animals were used in each experiment. Groups included:
Untreated controls

DK-PGD;-induced eosinophilia, vehicle treated animals (positive control)
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OAS ~~ RS F3$%$)N OMXMH(lI)( 5 wherein Ris
phenyl optionally substituted with one or nore halo
substituents; or a pharnaceutically acceptable salt,
hydrate, solvate, conplex or prodrug thereof. 2. A
wonpeundiiof general fornmula (11): 10 OSLO RcrGERRIz/002761
Il 15 wherein Ris as defined for general fornula (I);
and R is Cl-C6 al kyl, aryl, (CH2)nOC(=0O) G -C6al kyl,
(CH2) M\(R') 2, WD 2008/ 012511 PCT/ GB2007/ 002761 50
CH((CH2) mMO(C=O)R 2)2; nis1d®¥2; R' is hydrogen or
methyl; R12 is Cl1-Cl18 alkyl. 5 3. A conpound as
clained in claiml or claim2, wherein the ghenyl
gBBORzirgucedeasipophitia ieaanpennd &; dasessefi 40104 40.091 .04 and 0.1
siugﬂgﬁzja;jal 0 substituent substituent. 4. A conpound as
clai in claim3, wherein the halo substituent is

f NKPOEDa1indut@l edsimmpbilia, Compound 2; doses of 0.001, 0.01, 0.1 and 1.0

ng/kg p.o.
DK-PGDs-induced eosinophilia , Compound 3; doses of 0.001, 0.01, 0.1 and 1.0
png/kg p.o.
DK-PGD;-induced eosinophilia , Compound A; doses of 0.01, 0.1 and 1.0 mg/kg p.o.
DK-PGDy-induced eosinophilia , Compound A; doses of 0.001, 0.01, 0.1 and 1.0
mg/kg p.o.

Because it was impractical to generate sufficient data in any given experiment, data
were obtained over a number of replicate experiments. Data from these replicate
experiments were pooled, to provide at least 5 animals in each group and a dose-
response curve fitted following a significance test (Mann Whitney) to determine
whether or not DK-PGD, caused a significant increase in blood
eosinophils(GraphPad, Prism). A difference between groups was taken to be
significant when P<0.05. EDS50 values were calculated from the dose-response

curve.

The results of these experiments are shown in Figures 6 to 10 and in Table 13 below.

Table 13

Compound 1 2 3 A B
Potency in inhibition of DK-PGD>- 0.0025 | 0.010 |0.010 |37 17
induced blood eosinophilia (pg/ml)

It can be seen from Table 13 and Figures 6-10 that Compounds 1-3 are several
thousand times more potent than Comparator Compounds A and B in inhibiting DK-

PGD,-induced blood eosinophilia in rats.



5. A conpound as clained in claim4, wherein the
fluoro or chloro substituent is at the 4-position of
t he phenyl group R 15 6. A conpound as clained in
claiml or claim2 which is: 2-{

Wwo bdosei26r12- met hyl - 3- [ 2- (phenyl sul f onyl ) benzdrdged 7061
[-1-yl } acetic acid; 2- {

3-[2-(4-chl orophenyl sul fonyl ) benzyl ] -5-fl uoro- 2- et hyl
-lHindol- |-yl } acetic acid; 2-{

5- Fl uoro- 3-[ 2- (4-fl uoropheny9ul f onyl ) benzyl ] - 2- met hyl
-lHindol-l-yl } acetic 20 acid; or the Cl-C6 al kyl,
aryl, (CH2)nOC(=0) d -C6al kyl, (CH2)mM\(R11) 2
CHCLAMN2Z3 mO( C=0) R12) 2 esters of any of the above;
wherein inis 1 or 2; R' is hydrogen or nethyl; 25
R12 is C1-C18 al kyl. 7. A process for the preparation
ofl. a carpapbehddf ggeadfaimflogyul a (1) as claimed in
any one of claims 1 to 6, t he process conpri sing
reacting a conpound of " genePaf fornula (11) as
defined in claim2 and wher &W\R_.is Cl-Cb al kyl with
a base. 30 8. A conpound as cl pd i n any one of
clains | to 6 for use in nedi WD 2008/ 012511

PCT/ GB2007/ 002761 5f \_eQnpound as clained in any
one of claims 1 to 6 f - the treatnent of
asthma, including aller t hma, bronchial asthma,
exacer bati ons of asthma ag related allergic diseases
caused by viral infection; Rarticularly those
exacerbations 5 caused by rHKhovirugpand respiratory
syncytial virus intrinsic, extrinsic, exercise-

i nduced, drug-induced and dust-lnduced ast hma,

U rGkdiRRYs lsHengm;salamany@ﬁnhdﬁﬂhagmpme% infor€IRAiD ubstituents;
associ ated w 'anmmat ory and secretory conditions
oforfatphargiagensigaly agerptabln sabiduidrae. s@Jvigih complgk er prqgrug thereof.
chronic rhinitis, including rhinitis nedi canentosa,
vasonotor rhinitis, perennial allergic rhinitis,
seasondl cmnoencgofcgmmkﬁwm@a (IBasal 10 pol yposis, acute
viral infection including conmon col d, i nfection due
to respiratory syncytial virus, influenza,
coronavi rus and adenovirus, aﬂ%plg)dernatltls cont act

r—7

15
wherein R is as defined for general formula (I); and

R' is C;-Cs alkyl, aryl, (CHp)nOC(=0)Ci-Cealkyl, (CH2)mNR'),,
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hypersensitivity (including contact dermatitis),

eczematous dermatitis, phyto dermatitis, photo

dermatitis, sebhorroeic dermatitis, dermatitis

herpetiform s, lichen planus, lichen sclerosis et

VE0 c9pMI2BH, pyoder ma gangr enosum ski n sar coiRCT/GB28ET90261

15 | upus eryt henmat osus, penphi gus, penphigoid,

epi dernmol ysi s bullosa urticaria, angioedens,

vascul i tides, toxic erythemas, cutaneous

eosi nophi |1 as, alopeC|a areépa mal e- pattern

bal dness, Sweet's syndrone, Whber-Christian syndrone,

eg&%hen& mul tiforme, cellulitis, panniculitis,
7MRokas, non-nel anoma skin cancer and

ot her gysplpstic lesions; blepharitis conjunctivitis,

espeC|aIIy al1erg|c 20 conjunctivitis, anterior and

posterRonSwamwmswncﬁwh0|d|t|s aut oi mune,

degenegat; Q nfl ammat ory di sorders affecting the

retlnak Lﬁfﬁ: %#*IS bronchitis, including

|nfect|ous and e05|nophilic bronchitis enphysena,

br,onchi,ect asi s g ensi t .

ouro M eTEOuT s ST £GP P RE YRR o R s
c mﬁslibsman‘ed oNis sabstitutednigitt & single halo batistiment sulamnmhu t ic and
thronbotic disorders of the |lung vascul ature, 25

pul nonary hypertension, food allergies, gingivitis,
gl40ssi A comppefid a4t iis clainD 85w ithel Itald Subbtitdénd s fluoro or
r Blux eosi nophilic gastroenteritis, proctitis,

for ani, celiac disease, food-related allergies,

inflannatory bowel disease, ulcerative colitis and
Crohn's di sease, mastocytosis and al so ot her

CRTH2- Aessmporr asickimedisl claim 4, whersinthe flunse er hierp gubstituent is

diap fi2 A50sitibf Bf A8 pheAhPErob @R, Syndrone, Hashi moto' s
thyroiditis, G aves 0 di sease, Addi son's disease,

diabetes nellltus i di opat hi ¢ t hronmbocyt opaeni c

PY. F’Uf X conﬁﬁﬁh&‘%@mu‘nwln@a’iﬁh‘ drlclafm 280HidpRRosphol i pi d
syndronme and system c | upus WO 2008/ 012511
P@Tff@zomz -00thyb3-[2-Gheryisplfonyhibenzylls 1 H-ndos - Y legetisgid;

u i d ﬁ{ gg{ﬁgﬁylc onn ?%R%ﬁ {’;ﬂg g%\éf% tgggls%gﬂ dESy1 Bkt
|ntkhnnatory nyopathles i ncluding dermatonyositis and
LR B A AR P LT s
giasid; cel | arterltls Takayasu s arteritis,

3103; gé‘f%é. fﬂ?y erlaf 1p°|(§5§ﬁ>g§§5}6)%ér&f ?1?' S(CH2)mN(R P

rry@m(tmmm@(@(am 1%, estedibfan@bLithe Bbwe] whaseihn, neur opat hi ¢
pai n syndrones neur odegener ati on, central and
perlphéPRI‘H@rvous system conplications of malignant,

i nf ect ifpUf HYlroget QinBIMNE processes, | ow back pain,
famli al
R'?is C;-Cys alkyl.

7. A process for the preparation of a compound of general formula (I) as
claimed in any one of claims 1 to 6, the process comprising reacting a compound of

general formula (IT) as defined in claim 2 and wherein R'is C,-Cs alkyl with a base.

30

8. A compound as claimed in any one of claims 1 to 6 for use in medicine.



Medi t erranean Fever, Mickle-Wells syndrone, Famli al

Hi berni an fever, Kikuchi 10 di sease, psoriasis, acne,

multiple sclerosis, allograft rejection, reperfusion

injury, chronic obstructive pul nonary di sease, as

webdosarsriheumatoid arthritis, Still's di Sea®€T/GB2007/002761

ankyl osi ng spondylitis, reactive arthritis,

undi fferenti at ed spondart hropathy, psoriatic

arthritis, septic arthritis and other

i nfection-rel ated arthopathﬁ%s and bone di sorders and

osteoarthritis; acute and chronic crystal -i nduced

synovitis including urate gout, 15 cal cium

pyrophosphat e deposition disease, calciumpaptite

9l at eql bipdal SXIAIR an?Bfk SPIRNL Rlo & RELATMI Rment of

Behcet's disease, primary” and secondary Sjogren's

s ystimamaclydiog eHergics asthmna direnchiati adthma, texdcestphiensoofesstiama and

hgﬁ%&é é{ler%wcdxgea& a&steg by vu%l hnfect%oh %a%ttl]cml T %tﬁose exgde{batlons
5 anathﬂJ Ibljerhinsvmsca‘rd, respll:atltrg s&mxj'tlalhmnml intrinsief hxtrmsucs exercise-

PURDEH, b Sind iRt Bdi @ BRna g 8 Beh Shotuding

d)éBxfoui&Qi)uglﬂassd\h:it&EwrtE infRmAiase@afd searbtaey badditicihe lGEﬂfciairg/ays
di sorders;. carditis ocardi ti i nf |l anmat and
a i iatggsic 0 ‘tghr mw&pﬂvﬁhgﬂwm H‘i?ﬂ@g FH}'BE%\F& ‘éi e“‘°53
S Jasodiotor Hﬁﬁhﬁeﬁkr@nﬂ’lﬂpﬁﬂcfrgisl hihitid)] $¥adoM8l allergic rhinitis, nasal
endocarditis,  val vul |t|s aortitis, phlebitis,

10 ¢ pelypetsipute viraldptestign igeludiggrommen qeld, wfectionydys g respiratory

C QpbiytilIONfusS itheR, icBioRRAE | a6id RIdbRGVIAL, Yatbgid ld@Shatitis, contact
including cry togenlc 25 fibrosing al veolitis,

k dWYBRTeRESIERY: dRglNing | qoptey (degpaitis). nezamAeYs o¥psmptisisy phyto

S WelfedtiYis, photPermhtith, OshSrrddiC idtfiatiGh, ubRanifls AABEAbASS, lichen
with hepatitis B and C,_ uterine fibroids, sarcoidosis,

i danysli lishemacleresia picaTapbisa.spyodermar S9ARTERRSUMK plgim sgrcoid, discoid

15 C\jl{?%u?é@thg@%f&&s ('}?%rﬁlph%ﬂls db@‘g@f‘ d, cﬁnh@ﬁ% sﬁ BEIRAE | Hibkia,

] er os I Nng cer e
atahgipedeolaerassulgides, toxic GMHCII@S,, cripneals domophxlbs,cﬁécrpsm areata,

:#i E:!n{ég') T RFLTY %%Etds' d]HHear\%tBe? %mﬁt}’a%t Eﬁ}dr'dnw Q3 thiema

tenosi s, systenmic scleroésis
dirsdafene,f c@hmgs S pwuqulltm: atutngomﬁymphmm aem mclanoma skin

t her apy _and c ic. inf.ection.including.tubercul@si .

| REHAP Yo Ut NyOflhstic| UGS W RS SR HESERL B Brersic

20 5Zoojuh@ivitisy agediori amﬁqmttemvefﬁkl,&‘clfo’rdadms,i Aitdiminune)i degsnerati ve
strake or the of he wi,t hout fih

S S panacory”ayeR, oeling. v Sena, HencHmIR, broagyfis inglycing

Oﬁﬁfe@tﬁou@ | and r&)sli:oﬂrmlcﬁbroﬂclﬁﬂfse emphjefpAbRhtectAls, #mege Ming,

q{ the treatnment qr preventi.on of asthma, inclu '%ﬂnsof

YBFISERSItiviy (g montis, Hg‘ﬂPaé I° jutershial RIeUmanias 1GoppLc
asfuhg BrampHinfaBbAt R&cuditit &g throflb6@A8R6rders of the lung vasculature,

25 pulmonary hypertension, food allergies, gingivitis, glossitis, periodontitis,

oesophagitis including reflux, eosinophilic gastroenteritis, proctitis, pruris ani, celiac
disease, food-related allergies, inflammatory bowel disease, ulcerative colitis and
Crohn’s disease, mastocytosis and also other CRTH2-mediated diseases, for example
autoimmune diseases such as hyper IgE syndrome, Hashimoto’s thyroiditis, Graves’
30 disease, Addison’s disease, diabetes mellitus, idiopathic thrombocytopaenic purpura,

eosinophilic  paschiitis, antiphospholipid syndrome and systemic lupus



caused by viral infection, particularly those
exacer bati ons caused by rhinovirus and respiratory
syncytial virus intrinsic, extrinsic,
exerci se-i nduced, drug-induced and dust-induced

e R0RR125tr eat ment of cough, includi ng chroniRCTEERY$7/002761
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associated with 10 inflamatory and secretory
conditions of the airways and iatrogenic cough, acute
and chronic rhinitis, including rhinitis

medi canment osa, vasonotor rhimnitis, perennial allergic
rhinitis, seasonal allergic rhinitis, nasal polyposis,

acute viral tion-.includi conmo

" eyttt ATSS ol Sy St EERepT Rl syndrome, mixed
| hd wediFerenti f€ ConANILIVE $is@Ricde OvflitiBatodt Mpopathies including
dermatitis, contact hypersensitivity (includin

15 s
colsmaatemypsitisnend | RYlymiRsisneplyrBalgiar Fhrumasica, b‘ﬁ?gﬂ ilg - arthritis,
dgh&Btakit | verP RRdcQIIGRE nﬁt:l'uaﬂng iatCEUI0 LA &Ris C Tdﬁiy@'ﬁi’ { laktBritis,
dermatitis he&ggtlforn1s Ilcien pl anus, I|chen
s GhereSirase SYndsgpe 1ol YRALCrifi) ANAsAmmIFARG PRI BSKYARICTLiR; fgmporal

ﬁsd ﬁktﬁ@rﬁé dvit Léxs,ut@ rahl %Eﬁﬁ@ﬁﬂﬁ neuRSpATRRY B4R syndromes,
penp i goid, epidernolysis bullosa urticaria,
amghodeBsnerations eqmltralt i apds periphsxal c nevgushshem  egrnplirabens of
Zgrﬁgl@m' ! 1lnPe§uo Qﬁ)e%hl% ﬁ% a?ro%!ie% PR &Jabk PRkiANRmilial

et’ s syn stian syndroneg,

erlylechtmanmlﬁewro MmkleeWblllaJ pyndicgne, F]gmdrail éhlqulars fever, Kikuchi

aneou o

lse “dy p a Q%H@lﬂéusll sgﬁkﬁ% bﬁﬁbgl% %fll ge %gﬁrj?ﬁ%%t | \%0? |mjury’
es:rhermuadﬁisgrucaivb pul@ma@@hqemcasl well asshelmm(gd arthritia,f4ill’s disease,
post eri.or uve th ditis,.autoi ne o

CTHan B rpaayus paaRtrays, M G Rheppatty- eperiac

r edribfidls, septid dvetritis tahd ,otHaf ﬂ’rfedmlomrslated lanhclpdihmg andifoend Hisorders
and eosinqgphilic 25 bronchiti
B R e BR R ac e AP Sy inGiRs SERUT fuflygne urate gout,
P NI iplfophosphdlé ﬂﬁ)@kllﬁbﬁ diseisey ildirh Phptitd) felbt@leAdon syndrome
conpllcatlons of |.ung trang({antatlon vasculitic

and
t hitshbeerial inflagimatis.” Behqehs diseat. PRy 4pgSgcondary sjogren’s

PUyHBRAle)s y AR sEIBRSH ARd limaed scl@bdlc@lﬁlﬁl;l tRBatitig] diglhdéistdf $he liver,
glossitis, periodontitis, oesophagjtis includ |%§
nner’s ulcer,

r evholpzystméd@nﬁsﬁﬁw nephyitiss pERIEINE syTdrome, cysugis apd
pr uiesarﬂnéhrorﬁ@ hifeﬁﬁmg' prodattiis, Eﬁﬂaﬂyﬁxﬁisab@ﬂoﬁﬁé @.Blgin@ﬁhs wllvo-

IamTatory bowel di sease, cefative colitis and
Cr whginits, dleymaiss digense, RIGatids |d§SfB'FFéF0“’aﬁ§be'6'Ph% disease and other

! ! fB{oc SHhRLHTURE aut
o SueniEE Soert| BRI MinSNATD iFnanhRy 0037 6L By
hypagdxomga»aslyq:sd mimiingHayhcaréuab sarepidy figshefimi¢ sreparfugipa sinjuries,
dl g]?(%%? ltls \ﬁl?l %Olq{tl§ qultls mr&nﬁ&s%s tr%llnLdt Oli’%O mon cancers
i di'o nBocy eni ¢ purpura, €osinophilic
paamhﬁbxbne; pondamns pimhsgsHdiopghid psymehagnbrasisl insludingndrgptogenic

25I u%%rsosi%rngggl%ast, Eéc%‘nﬁs, e')/_(\cI:eQSSWe hgl%{l(o: Ssyafm'ng/adhesions post surgery, liver

30

fibrosis including that associated with hepatitis B and C, uterine fibroids, sarcoidosis,
including neurosarcoidosis, scleroderma, kidney fibrosis resulting from diabetes,
fibrosis associated with RA, atherosclerosis, including cerebral atherosclerosis,
vasculitis, myocardial fibrosis resulting from myocardial infarction, cystic fibrosis,
restenosis, systemic sclerosis, Dupuytren’s disease, fibrosis complicating anti-

neoplastic therapy and chronic infection including tuberculosis and aspergillosis and




10

15

20

- 25

30

Sezary syndrone, paraneopl astic syndrone, m xed and
undi fferentiated connective 5 tissue di seases,

i nfl ammat ory myopat hi es incl udi ng dermat onmyositis and
pol ymyositis, polynmalgia rheunmatica, juvenile

wo Rdwsioi2sa, rheumatic fever, vasculitides i 20002761
giant cell arteritis, Takayasu's arteritis,

Chur g- Strauss syndrone, polyarteritis nodosa,

m croscopi c polyarteritis, tenporal arteritis,

nyast heni a gravic, acute aﬁg chroni c pain,

neur opat hi ¢ pai n syndrones, central and peri pheral

nervous 1Q ste lications of malignant, )
i H‘F’%fc{]"in&%]lgn%%/“%tr@c‘%%wpfpk!%@g éokq %w%ﬁ@aqxnotlsaioﬁ healing
f ¥fthbdtForoedidrggg anean Fever, Mickl e-Vells syndrone,
Fam lial Hi bernian fever, Kikuchi disease, psoriasis,
acne, multiple sclerosis, allograft rejection,

rePer ARl OR bk Wodpodrd! ANLiGinRRASH! M5! bnkCoPUFRNPY 6 i

di sease, as well a o‘?ﬁe%natlg%? ﬁ’a#l hlr)rl}ét ?fgé,ﬁl‘n L Fllté{s6 n the
dpsparaieon ofraryAzeriferthe reataipht aripseventemcdfiastbmar inbluding sllergic
upei bt 5 hr-opat sQriatjic . .
i, UG s RRREIBARN MORBIRY o RV bhéigic diseass
i cduest byoviral éhfattiod, paniduholyahbicesacshtibmn@usid 31 b sinangd

0S thriti.s, acute.and chraonic crystal-jnduce
SRRy e o inae <GEnR Saflet s A Bitest and
déysofriducednasdinge asstmentadfcdouph, ipelpdihg ehroficabtgh hRbEREd with
syndro and, synovi al i.nfl ammti on, Behcet's di sease,

o PTIRFRSoE 40, BScEstor cpnafians, el yath Hieiakgasnisropeh, acute
sandedtosis ritids, lindidigdrh# it SHbEE QSN0 vabiAAbd thintis, perennial
cirrhosis.of the livyer, chaolecystitis, pancreatitls, .
n%‘{ﬂﬁ%'wﬁ‘g’}“sv eashnal tallerei, Hupigenasaly BolypQsts. ape issh dpfection
UlncREinga¢dtiforR 61dC MEUHoR dieCloNfedspitaory JhQRHaPWirhd, Sinfluenza,
epididymtis, oophoritis, salpingitis, o '
vERTORAVITEY Rd plaovipesy atoRicedasmgtitise ggriact hypersensitivity (including
dysikden Cdermftitisf)| €026iBEs UeMhatifidS PhyAB ddhbiRls, AHORN kM htitis,

di sorders; pericarditis, rry.ocarg)ﬁt is, inflammatory
affPherTecis. dermats. ddsrroatimhsmstiforais, liphanuplanvg, lighso axclérasis et
2 @répRica0 'p?pdérﬁg B FefoshP &kl Shhid] Q%sﬁ?nélﬁﬁlﬂnss erythematosus,

endocardifis, valvulitis, aortitis,

t PeTeRiens; pemphigoid, rapidernedlysivbuitosa vdivera, singinedeiriab vasculitides,
c i L i dj hi c . y fib S

R, yiRmas e, BB aiBthil AR nlal Sp AR ptdnes.
efiwest'si yyndrdmeyr Weber-Ghoistiani sygydemihing sérpthemp astltifummee cellulitis,

I I‘ rosis |ncludi ng that. assocj.ated Wlltbc[; .
s Byt Bl b FPRRASKR e b e avspiasc
| lesiongdi blgphasts eogjnmtivitics especialy aitlérgicockmjunativikis,dagtior and
fibrosis resulting.fromdi abetes, fibrosig associate
oPRSTRR TG Cnbisifti, PRy PGl . 6 fpmaiery HsSiders
atfifieting theeretisa, Sophthaladitid; ibrorthitiS)y MEladidp ahfeétida Qfd SoNMBphilic
2008/.012511. PCT/ GB200Q7/ 002761 55 e .
ronchifis, emphysema, bronchiectasis, farmer’s lung, hypersensitivity pneumonitis,
idiopathic interstitial pneumonias, complications of lung transplantation, vasculitic
and thrombotic disorders of the lung vasculature, pulmonary hypertension, food
allergies, gingivitis, glossitis, periodontitis, oesophagitis including reflux,
eosinophilic gastroenteritis, proctitis, pruris ani, celiac disease, food-related allergies,
inflammatory bowel disease, ulcerative colitis and Crohn’s disease, mastocytosis and

also other CRTH2-mediated diseases, for example autoimmune diseases such as
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resulting from myocardial infarction, cystic fibrosis,
restenosis, systemc sclerosis, Dupuytren's disease,
fibrosis conplicating anti-neoplastic therapy and
chronic infection including tuberculosis and

wg p@sgidkiiosi s and ot her fungal infections, GN3/GB2007/002761
fibrosis follow ng stroke or the pronotion of healing

wi thout fibrotic scarring. 5 11. A pharnaceuti cal
conposition conprising a conpound as clainmed in any

one of clains 1 to 6 toget % with a phar maceuti ca
excipient or carrier. 12. A conposition as clained in
claim11 fornmul ated for oral, rectal, nasal, . 10
bM¥PREHBE SYRdrame, Beashimetg)s; thypiditisy Oraygs rgjscaske Afldisga's disease,

bugbatks aARiEs Dididpaini! throMBstiyphen®! puiptfa®togih@hilic paschiitis,
(inclu%inglsubcdggneoug? ingggﬁiscgrgéﬁ’intrgieﬁ68§cllm

ansBtiphesphalipid neyndromed #nd i systemid dypus 1gythgmatesnso APSodepsesy,
clsg . . ' . A .

1 SRR Pyl Yol S Sp R ) BB coiRicive
ditiseigs eseased. cinfldmmatoy mexdpathies inpjudh@D2dgmatomiyesitis  and
a : . e . . EtLO .
903458 vob AR BSERA e Mol RARRC i
agmrhading ogiants e¢le careiitif,r d_iakg)&&x’sut henitiCRICRrgftrags nsystiome,
R L L T e
i sowe abdclenaik pains ogurepadlic pain syralrdibdsecedkral sl gedpbarall nervous
fornoterol .. salneterol, terbutaline, .orciprenalin

it UnD &P BpieaRay B Paern’ FPHoy ph R Riniind prolEsse] Sow back
nedainy |fasaitibh Mednérgansaic Fewes, MuekipiWiéllsi syadien@d, Familial Hibernian
a@inop Ilﬁngg mast cel |l stabilisers such. as so%k&m .
cr BY‘FBgF&fy/lﬁ’ﬁ ip di5PaSF s BSATANF-c 2°1F e CURIG SEIpROSis)BlIggralf yfiection,
antRgRLios ligjuryd RhioRicSSRFLEARS , pul B6naBX aRedse, & wER Nk MBeunlatoid
receptor_antagoni sts such as |oratidine cetirizjne,
desfBlin I hdiserexyreloags meondybitienradive arhgis. dugfizeentiated
angosdahpiophtyi Bﬁﬂaﬁ@ ar@fitid)| ShAE Mrikil M0 bMler BEEROR related
ant agoni sts; 30 al and a2 adrenoreceptor agoni sts such
asmbpmﬁlyps(@y@é)@p«p ﬂ)éorgﬁé ,:qu giwgarth@t,ns; acute and chronic crystal-induced

ﬁ i &Qﬁaﬂhmtg%ou@%ﬁ%ﬁﬁpﬁ%ﬁ“o%%ﬁte &‘%BQQ&PMSE‘EQ calcium

ydrochl ori de,” oxynetazoline 2008/ 012511

PORpEB2irgdo gspden symfome and synovial inflammation, Behcet’s disease,
primary and secondary Sjogren’s syndrome systemic sclerosis and limited
scleroderma; hepatitis, cirrhosis of the liver, cholecystitis, pancreatitis, nephritis,
nephritic syndrome, cystitis and Hunner’s ulcer, acute and chronic urethritis,
prostatitis, epididymitis, oophoritis, salpingitis, vulvo-vaginitis, Peyronie’s disease,
erectile dysfunction, Alzheimer’s disease and other dementing disorders; pericarditis,
myocarditis, inflammatory and auto-immune cardiomyopathies including myocardial
sarcoid, ischaemic reperfusion injuries, endocarditis, valvulitis, aortitis, phlebitis,
thrombosis, treatment of common cancers and fibrotic conditions such as idiopathic
pulmonary fibrosis including cryptogenic fibrosing alveolitis, keloids, excessive
fibrotic scarring/adhesions post surgery, liver fibrosis including that associated with
hepatitis B and C, uterine fibroids, sarcoidosis, including neurosarcoidosis,
scleroderma, kidney fibrosis resulting from diabetes, fibrosis associated with RA,

atherosclerosis, including cerebral atherosclerosis, vasculitis, myocardial fibrosis
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hydrochl ori de, tetrahydrozoline hydrochl oride,

xyl omet azol i ne hydrochl ori de and et hyl norepi nephri ne
hydrochl oride; insulin-like growh factor (1G--1)

m nmetics; matrix netal |l oprotease (MW) inhibitors, for
woamgbesiinhi bitors of stromelysins, 5 coll aganased 2761
gel ati nases and aggrecanase, especially coll agenase-1,
col | agenase-2, collagenase-3, stromelysin-1,

stronel ysin-2, stronelysin-3 and MVW-12; nodul ators

of chenoki ne receptor functi®n, for exanpl e CCR1,

CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCRe6, CCRY,
CCR8, CCR9, CCR 10 and CCR 11 &;or the CGC fam ly) or,
cresuiiing demRmyocasdiatainfarskionacystie foxasiG restenpsiss pystamiq gclsgosis,

£ o nd or A w3~ N vical _
o Spibten B s Ce T TPreE e msJir abt e (Rl b lhronic
f anfection liephidingatwbierawipsis epd aspergilinsisoand dhes diotgalimfegtionsn CNS
c . :

o EipR ARl ROBNE proniiioTKFRRA G GRhG HERGP AR,
fibrates, beta-blockers, ACE inhibitors, Angiotensin-2

receptqr .15 antagoni sts.and pl atel et aqgr.e ion .

| ki bi faremn R Sampes o ing s FomRoans autdp any one
suttlaias 190 Gitogethen@ith apharmdeduticaizReipiemt dlcatger. such as
deprenyl, L-dopa, Requip, Mrapex, MAOB inhibitors

such as selegine and rasagiline, conP inhibitors such
ag2.TasABsompdsition BidMifed Sn cliepan femoRtAt fok@ral, rectal, nasal,

i phi bjtors, . NNl DA ant )ni sts, nicotipe antagonjsts,
Dgf%‘ﬁli“ﬁle('%@lfm’ sonical ECIS8nE Ry thopd bucest awewﬁw)masmator
Oyhidfitefy MindRAMgafbcRBidons) MARINARNIE Hird@RoSUaRd dftradermal)

donepezil, tacrine, COX-2 inhibors, propentofylline or
eI HREeTe: Tryptase inhbitors; Platel et activating
factor (PAF) antagonists; Interleukin converting

enzyme (1 CE) inhibitors; 25 |IMPDH inhibitors;

AdBesi MOWP%E&W ® Ciqﬂfﬁ?cb'i"tc&ﬂ@ lilr?_é Flatm h@coﬁwlﬂg one or more
ARHAGOH Sdiive agdnild3EFinfe rdiifedt bN@SEsds i BrddRtiofs mediated
d ucose- 6- phosphonat e dehydrogenase inhibitors; 30
Kibpi PGB, or gihgr agRniste abthe ERTERtregpptorst S|

14. A composition as claimed in claim 13, wherein the additional active agents
are selected from:

other CRTH2 antagonists;

Suplatast tosylate and similar compounds;

B1 to B4 adrenoreceptor agonists such as metaproterenol, isoproterenol, isoprenaline,
albuterol, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline, bitolterol
mesylate and pirbuterol or methylxanthanines such as theophylline and
aminophyiline, mast cell stabilisers such as sodium cromoglycate or muscarinic
receptor (M1, M2 or M4) antagonists; _

antihistamines, for example histamine H; receptor antagonists such as loratidine
cetirizine, desloratidine, fexofenadine, astemizole, azelastine and chlorpheniramine
or histamine H;, or H, receptor antagonists;

a; and a; adrenoreceptor agonists such as propylhexedrine phenylephrine,

phenylpropanolamine, pseudoephedrine, naphazoline hydrochloride, oxymetazoline



Anti -gout agents such as col chicine; W 2008/ 012511
PCT/ GB2007/ 002761 57 Xanti ne oxi dase inhibitors such
as allopurinol; Uricosuric agents, such as probenecid,
dul fi npyrazone and benzbromarone; G owh hornone
we2e8prgtgues; Transform ng grow h factor beRE/GB2007/002761
(TG(3); 5 Platelet-derived gromh factor (PGDF)

Fi brobl ast gromh factor e.g. basic fibroblast growth
factor G anul ocyte macrophaﬂf_ colony stinmul ating
factor (GWCSF); Capsaicin achyki nin NKI and NK3
receptor antagoni sts such as NKP-608C, tal netant and

ch UT- 77 and
e AT A M R R Y TR
(|emo;ep§3&bmnq~(ﬁ&jcmoﬁg@nt S such as rol oxifene,
X|fene sof xi fene or fosomax; anticholinergic

dr ol
ag'éstg @ﬁgwwé'é oioF HOFobimimetitsoni de, ti ot r opi um
b i £l fretaShrble R (MNPl Bhibit S8 feCox alRple S BIRIr 6F sB0felysins,
tel enzepi ne; | eukotriene antagonjsts (LTB4, LTD4 and
5 L?Euagﬁmsa@eﬁwtwgef agd, 28precanase epRsCiRl splingerzsc-byrollagenes 2
c@ﬁégeﬁz%ga Qa1 fih- f%&H&Hl@r@iﬁ ﬁ&%@ﬁx%@ﬁ@@m

benzoxal am nes ‘such as ontazol ast,” benzene

c andsiylators obgheneking crspptossfumition, fPearapmic GAR1.RH GRRIA,

SYhR w z&? e -

pranl%i’acsk?{,j’ver 3?213{?’,8%12 75@3%’ gghg’jf%%%%(),andccml

i r(Edr the(S-C famd yBRYCXCR N, S5 CR 2 QSIR3, EXE R4 and Wi GRSs(fey the C-
inhibitors or 5-

I | poxygggase ACt] va{?ldﬁ%e%o ?MW(?FLAP) i nhibitors such

asangvika agcmts, suglidds Visdcept, AZM| sytlovir andfpoadloviy and antisepsis

Abbott -7 5 Bll-ia%tSUbSt i tut ed)-thi ophene- 2-

alcl?iﬂpg%'f 8 2, 6-di -tert-butyl phenol hydrazones,

n”&iamtcmzrraggmh" € ¢ekande 2dicismehams] lﬂ&ﬂé&Shpl&B}v&iﬁﬁ@ Bdents

tituyted-2- ht h d
"Xf&w g e B B Rk Ao AP S A RIE L efPie
15 L-anfBofis® and pldeleCagiictatistlinhibltorse conpounds such as

MK- 591, MK-886 and BAY x 1005;
CNS agents, for example antidepressants such as sertraline, anti-Parkinsonian drugs

10

such as deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors such as selegine and
rasagiline, comP inhibitors such as Tasmar, A-2 inhibitors, dopamine reuptake
inhibitors, NMDA antagonists, nicotine antagonists, Dopamine agonists and
20 inhibitors of neuronal nitric oxide synthase and anti-Alzheimer’s drugs such as
donepezil, tacrine, COX-2 inhibors, propentofylline or metryfonate;
Tryptase inhbitors;
Platelet activating factor (PAF) antagonists;
Interleukin converting enzyme (ICE) inhibitors; _
25 IMPDH inhibitors;
Adhesion molecule inhibitors including VLA-4 antagonists;
Cathepsins;
MAP kinase inhibitors;
Glucose-6-phosphonate dehydrogenase inhibitors;
30 Kinin-B, and B, receptor antagonists;

Anti-gout agents such as colchicine;
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Phosphdi est erase inhibitors, including PDE4 inhibitors
such as PDE4D i nhibitors; anti-IgE antibody therapies
such as omalizumab; 30 anti-infectives such as fusidic
acid (particularly for the treatnent of atopic
wienrmebizkiis); WO 2008/ 012511 PCT/ GB2007/ 0027 kT1/¢83007/002761
anti-fungals such as clotrimazole (particularly for
the treatnment of atopic dermatitis);

I mmunosuppr essants such as H%crollnus and particularly
pimecrolinus in the case of “/inflammatory skin disease
or alternatively FK-506, rapanyC|n cycl ospori ne,
azat hi opri ne or nethotrexate;

arerRedTxiqass inhibiers sueh *ﬁéﬂﬂf%t"i ¢ drugs such as
alufitbaskic Afendd Sithis pfobeneck, &RfiASyr&kone mrﬂaefﬁrém:ene

cycl ophospham de, nltrogen mustard, nel phal an,
c Kirowtihorraone secrpfageguptian and ni t r osour eas,

a'i"rzln%hﬂﬂg %rcgﬁﬁ fac?ur%eﬁ%f‘égﬁ plates such as

f I uor opyr nes suc fluorouracil and tegafur,
r Flatgletrdesived growth{atter®GDEF) cyt osi ne ar abi nosi de,

DA U E SR ASAFL RS ARG PAGL T Auel ;10 anti turour

CS suc hrac 20%h as adri amycin,

bIGeaneiyte, maceiphaget doloniy rsumdlaunrg)ﬁxytor (GMasSR);ubi ci n,
(é?r%bcl cin, mtonycin-C, dactinonycin and
ne ’cin; antimtotic agents such as vinca
a maeﬂyklrﬁisNKm and NK 5 pceptorcantagoniste suctt iah NK®s608Q¢talnetant and D-
viqgfi}_{e_si ne and vi norel bi ne and taxoi des such as taxol
‘axostere and 15 topoi sonerase inhibitors such as

e ElRedophibbloas sauh mﬁrthkan@immstde and teni posi de,
t ot hecin; cytostatic

ansacrine, topotecan and ca

’é‘ﬁ’ﬂd%‘ﬂlc sypthasg arhibite Olich as t anoxi f en,
t @s%pérm@sgenfsahmsfraaﬁ,fené r biexifdne ﬂﬁs@é}ﬁfeh@&%éﬂnﬁaﬂe
oestro?en receptor. down regul ators such

f @huchetinesgie ag“é‘n‘ﬁtﬁ“ﬁ‘hﬁ‘r'ﬁ@@!ﬂ&‘“@&é‘?ﬂ“&% ‘W@HPWtb&ﬁffl’d’é oxitropium

f lppdRidE, PerenzePink Wi Piledlsepftied Cyproterone acetate, LHRH
ant agoni'sts or_ agoni sts such as goserelin, 20

| denkpiicns aniaganigtsLERs &TDa andok Bgeantagorisls) sucheps phsnothiazine-3-
n%qgssstule?% L%th@i Qmi E@E‘%ﬁﬁ%ﬁds sﬂa{ g dé@f» 2514 Iﬂbt:i"i%‘oxal mines
etroz azol e an

anastrozl e, exenest ane an
i shéhxistaptagoladt, IEazene catbetimigdamides buchsis BIaA83£60 ded compounds

a%ﬁ&f.’%z\ﬁpﬂlﬁastl e wﬁ@@ﬁzﬁ&t Gednlu 1Jﬁﬂv@e§lhf2:{ét ﬁc??zs%aﬂ" €

nmetal [ oprotel hase 1 h tors” such as nari'mastat and
i r24bDI3 ualska;fandrB)kYmaBES pl asm nogen activator receptor

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 1.-746,530, indole and
quinoline compounds such as MK-591, MK-886 and BAY x 1005;
Phosphdiesterase inhibitors, including PDE4 inhibitors such as PDE4D inhibitors;
anti-IgE antibody therapies such as omalizumab;

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

dermatitis);




25 function; inhibitors of growh factor function for
exanple growth factor anti bodies, growh factor
receptor antibodies, e.g. the anti-erbb2 anti body
trastuzunmab and the anti- erbbl antibody cetuxi mab,

WQRGW8MEI2511t r ansf er ase i nhibitors, tyrosine kiRI4eB2007/002761
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inhibitors and serine or threonine kinase inhibitors,
for exanple inhibitors of the epidermal 30 growth
factor famly such as EGFR fgm |y tyrosine kinase

i nhibitors such as N-(3-

chl or o- 4-f | uor ophenyl ) - 7- net hoxy- 6- ( 3- nor phoi

Eﬁ}} %é‘%%‘)q%lldlg g@%l{l%gé((gga Qlﬁa V‘qb 8\O§r/ez(al)t;|'n%r§tlo:l’ atopic dermatitis);
NirgBumdshyprydsphesueh hs Gerdlibnus aumpmﬁdutmy@im@xglmunmm ohserf
4 m ne éerlotl ni b

pinflemmatry ‘8“|¢56§°8F1?’18ﬁ“&“2£°1f/ o7 Wp ey £Yqigsporine,
ez eprind QR ¥ i nazol i n-4-anine (C 1033), or

inibitors of the platelet derived rowt h factor
t Aatipgel 5&38&31%1“59@%% sm&wﬁ ap gﬁvlﬁi"gzsagests . Cisplatin,
aRhibap St gﬁmﬁo@lﬂm&ﬁ% nit8gdnl rﬁ&&kﬁa |1ﬂel;§ﬂ3%ech\lm1uﬁ$hcﬂ

inhibit the effects of vascular endothelial growth
f duguhphap apd nitragougas.jantretabalises. @ Baptifpdatesaucheas) | growt h

f %Bn%% yrif{idel Q6% s@eﬁﬁﬁb&md@é}ﬁqf@ R ERAPRHRGSxhRAL

ot her nechani snms e i nom de, 1nhibitors of
i ww@gm prabipagide, hydrexyusn. m@hw anst peelitaxelv ascul ar

danRang: aﬁ’nﬂﬁf&h@s S s ﬁxﬁh&ggﬂgeﬁkl?&ta% in, Eﬂgom cin,

anti sense therapies suc ose wh ar e ct'ed

t @lomngemsdaungmeczin &biovkicin gdayubirig) @tomm@,c dastinpmycin ansl
|d§rgﬁ§§ gene therapy agents, including agents for

reelam ng’aberrant genes such as aberrant p53, or

ataemnaoﬂc d3R0Akuchras BRCADkalGOERTIudipevencdstinecvieblagting,y ne

K eanend AP e M RPN B S O

agqmiébnfeﬁfse iﬂhﬂﬁteﬁssuﬂgasm@tpb&maynmbﬂnahkbeemmsnde and tempOSIde
such as

chenot her a d ot h Ech:ﬁ%/i % h
r dgjsagrLg to ﬁ“é‘“taﬁ F"é‘ﬂﬂ}m GO ANS 5Ys 5‘@“&‘&? §“‘f°ﬁ R o

| Ihs YanYdXifeh do@iiféhe/ Cal KRN AENNSG fehOand 168§ e, I da&rogen receptor

i mmunogeni city of patient tunmpur cells such a

S .
{ 1ORFBTEENAE SHabtan f‘Hy?SHR'P‘n‘?é‘é‘a%qﬁEW%%“Ch £ icalpiamidg, flutamide,

G\fg:lﬁ{:axmm%ﬁﬁ%‘ﬁoﬁe%caﬁﬁ MEHAR] adtagdtlidts @¥@6EMs such as goserelin,
pproaches using 20 transfected 1mune cells such as

cy‘?‘éﬂ(?fﬁbﬂ andhviserelin, PEP2ERPECAS SUCh ap BEEestrlaceials, BAEHAY

UShRBitGY b a8 Sndstréd1s fI&fz618, BordPBId and BkdmdsiaR€sdQhhibitors of 5o
anti-idiotypic anti obodi es’
reductase such as finasteride;

agents which inhibit cancer cell invasion, for example metalloproteinase inhibitors
such as marimastat and inhibitors of urokinase plasminogen activator receptor
function; '
inhibitors of growth factor function for example growth factor antibodies, growth
factor receptor antibodies, €.g. the anti-erbb2 antibody trastuzumab and the anti-

- erbbl antibody cetuximab, farnesy! transferase inhibitors, tyrosine kinase inhibitors
and serine or threonine kinase inhibitors, for example inhibitors of the epidermal
growth factor family such as EGFR family tyrosine kinase inhibitors such as N-(3-

chloro-4-fluorophenyl)-7-methoxy-6-(3-morphoinopropoxy)quinazolin-4-amine
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corticosteroids such as predni sone, prednisol one,

fluni solide, triantinolone acetonide, beclonethasone

di propi onat e, budesoni de, fluticasone propionate and
nonet asone furoate and hyal uroni c aci ds suchas hyal gan
V0 A00891¥1lsc and P2X7 25 receptor antagoni StEGT/GB20@J902761
whi ch pronote Thl cytoki ne response such as

interferons, TNF or Gw CSF; other ant agoni sts of PGD2
acting at other receptors s as DP ant agoni sts;

i nhi bitors of phoshodi esterd e type 4 such as
cilonilast; drugs t hat nodul at e cyt oki ne production

R SR A SR EAT A B

| rERUtam) @:mxds-haylaﬂmcemb@mordm'u&bb n§1) ﬁ/f%ot her TNF

i sof orns, non-sel ective COX-1/COX-2 inhibitors WD

2 GeBPhPl D ePr PR 79 emwé@l 1G58). ouinibitess qfitheplatelatderived

digedvath e or e PR ANy A6WATadMTImARSs;NAPT OXen,
fl'ubi profen, fenoprofen, ketoprofen and i bupr of en,

f @RasRgiogenie arsmisapariiearythese whishdnhibit thesfeethalcascular
hﬁ(ﬁﬁfgﬁ!{ gggthafgaap{'g 'thf i tl%géu?ﬂgﬁdo?%@xgl &5 Igrowth &,Sggr

pheny zone es such as asp
i rahtitidy bevaczumhb awd atsl ayxipoamds th:ae Iwedoby cnherfmﬁ:kmmmsb,g 5

Yé}{pgl%ﬁgx RlbﬁgrgCF nte, b %oxb?qucx m an 10 gt{r]l(,)t rexate,

roxyc or oqui ne,
d-vpmulacdahh@mgwntasudmsﬁombnuaspane\nteral or oral gold.

t d te th ti cyt oki nes |
et e b pbt T R e R T s fSS
s @50k |ae antbesphiivesse; PPAR- y agoni sts such as
ro Litazone r nt RSV anti bodi e uc
opRahhetapy Sitfts; Simdint Rectls BieninGng AarepE oS B popnt
t rpSaforfabér@VBROA 1ioR BachzoGDﬂth( eldidette €erl2yfie pro -drug
er f eron-bet.a and ther interferons 15. A process

fdflef'ﬂw c¥iosige, Aeamipzse Fhymidig Anase o A hagtsrial oifseicar o2 yae

Cloriaganeh fofincr@AngOptBie@ftoledande ™6 cHedtierdyy ot PAdRdthérhgyGuch as
br|ng|ng a conpound as clained in any one of 1

clmay H@‘ETF%S‘@Hgﬁ“ec‘Bﬁ?%ctl on or association with a

Dhﬁﬁﬂiﬁ@ﬁ%bf@%hﬁé mudf HAhBaRA b vivAEpRALRR lt@mefaasre Ry
or vehicle uct conprising a conpound as

cl lmegqnwtaﬁ&pmet tsmoell agllpanch ag gangtegtien wigheyteldnassuch as
of b e 43PEMESH, b Géihéﬂo ab@kdn %fkeﬁlﬁnégf qgﬁﬁ)mgs using

preparation for st mul t aneous, sepa
s drpnefactpdimmuns cclﬂs suple ag qyeaqnvetrmsfeﬂe«hdmtrstecap;hls orrapproaches

¢ Otﬂg]igtcg'ﬁ))ﬂine-transfccted tumour cell lines or anti-idiotypic antiobodies;
corticosteroids such as prednisone, prednisolone, flunisolide, triamcinolone
acetonide, beclomethasone dipropionate, budesonide, fluticasone propionate and
mometasone furoate and hyaluronic acids suchas hyalgan and synvisc and P2X7
receptor antagonists;
drugs which promote Th1 cytokine response such as interferons, TNF or GM-CSF;
other antagonists of PGD; acting at other receptors such as DP antagonists;
inhibitors of phoshodiesterase type 4 such as cilonilast;
drugs that modulate cytokine production such as inhibitors of TNFa converting
enzyme (TACE) anti-TNF monoclonal antibodies, TNF receptor immunoglobulin

molecules, inhibitors of other TNF isoforms, non-selective COX-1/COX-2 inhibitors
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medi ated by the action of PGD2 or other agonists at

the CRTH2 receptor. 17. The use as clained in claim

10, wherein the agent also conprises an additional
active agent useful for the treatnment of diseases and
wonasnisns nedi ated 25 by PGD2 or ot her agariTGB06M1002761
the CRTH2 and/or DP. receptor. 18. The use as cl ai ned
in claim1l7, wherein the additional active agent is

one of the agents listed i n6OcI aim14. 30

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. interferon-beta and other interferons

15. A process for the preparation of a pharmaceutical composition as claimed in
any one of claims 11 to 14 comprising bringing a compound as claimed in any one of
claims 1 to 6 in conjunction or association with a pharmaceutically or veterinarily

acceptable carrier or vehicle.

16. A product comprising a compound as claimed in any one of claims 1 to 6 and
one or more of the agents listed in claim 14 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.

17.  The use as claimed in claim 10, wherein the agent also comprises an
additional active agent useful for the treatment of diseases and conditions mediated

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

18.  The use as claimed in claim 17, wherein the additional active agent is one of

the agents listed in claim 14.



