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1 COMPOUNDS HAVING CRTH2 ANTAGONIST ACTIVITY The present
invention relates to compounds which are useful as pharmaceuticals, to
methods for preparing these compounds, compositions containing them

and 5 their use in the treatment and prevention of allergic diseases such

as asthma, allergic rhinitis and atopic dermatitis and other inflammatory
diseases mediated by prostaglandin D2 (PGD?2) acting at the CRTH2
receptor on cells including eosinophils, basophils and Th2 lymphocytes.

10 PGD2 isCIROSNDEIHAUHSS GRTENGNTASIENIE TYNCERISTY by

cells in response to local tissue damage, normal stimuli or hormonal

stimuli or via cellular activation pathways. Eicosanoids bind to specific cell
surfaeepressamntongemiva wides/arietynpbtisssiemithcug hoetuthes pbdsnaiaduticals,
mediate varijoys effects in these tissues. PGD2 is known to be produced

oy RALPEHS RGP AR G O K Ghp el FeRiATAgH (o and
detteiedise lingtheainextnieatiang ipriveraionays dteagthdisdisgzatigriisas asthma,
challenged with. antigen (Murray ef.al, (1986), N. l. J. Med,. 315: .
0B BT LR B RS RGt A AR (RGO e it
thebgstinostagdaredipoDs o @Rliagting actbe CORMTiERore¢efaon yoat ed)1618@4)ding
N. Engl. ;H\/IeBd 31H.1 209&%‘]’1 ;ISanH)sortl et al, (1997) Thorax 52:
51§%ﬂ%paha’ Bsggsh?oapghll accume a(%l%lnefEmery et al, (1989) J. Appl.
Physiol. 67: 959-962). The potential of exogenously applied PGD2 to

indll_.;ﬁ%inﬂammator responses hasf bﬁen.c firmdec{ by the use o .
IS an_ eicosanoid, a _class of che 0I;me Igtor_ sy hesise . cells in
transgehic mice ovérexpreSsing human synthase’which exhigit

exaesparae dae dstad pissicel uategmiadka nmoratia n stinaliTih@r 2Bocytokahestimuli or via
production in.response, to antigen (Fujitani et I&SOOZ. J. Immungl. 168:

aa5 0 RO s S Be B velLaceientors
DPoreaepide winiety isflitndsedstdhetersatah the thedytaadeathetiatevalsoos effects in

cAMP. However, 21ds 30 thought iate fits
or ey BN SO ANk L ot cpapiageoes an
recEn2oly e pinEay ERATIE i Heerodetemteerinreigiptonchutmatiogoinstheclvdgs of

ex%rs?l’?l%%ﬂcoﬂaili-mtscaqﬁ%Bémtﬁéﬁfﬁ%ﬁmrwgt al, (1986), N. Engl. J. Med.
315: 800-804). Instillation of PGD, into airways can provoke many features of
the asthmatic response including bronchoconstriction (Hardy et al, (1984) N.
Engl. J. Med. 311: 209-213; Sampson et al, (1997) Thorax 52: 513-518) and
eosinophil accumulation (Emery et al, (1989) J. Appl. Physiol. 67: 959-962).

The potential of exogenously applied PGD; to induce inflammatory responses has
been confirmed by the use of transgenic mice overexpressing human PGD,
synthase which exhibit exaggerated eosinophilic lung inflammation and Th2
cytokine production in response to antigen (Fujitani et al, (2002) J. Immunol. 168:
443-449).

The first receptor specific for PGD, to be discovered was the DP receptor which
is linked to elevation of the intracellular levels of cCAMP. However, PGD; is
thought to mediate much of its proinflammatory activity through interaction with
a G protein-coupled receptor termed CRTH2 (chemoattractant receptor-

homologous molecule expressed on Th2 cells) which is expressed by Th2



2 lymphocytes, eosinophils and basophils (Hirai et al, (2001) J. Exp. Med.
193: 255-261, and EP0851030 and EP-A-1211513 and Bauer et al,
EP-A-1170594). It seems clear that the effect of PGDz on the activation
of Th2 lymphocytes and eosinophils is mediated through CRTH2 since
the selective CRTH2 agonists 5 13,14 dihydro-15-keto-PGDz (DK-PGDz)
and 15R-methyl-PGDz can elicit this regponse and the effects of PGDz
are blocked by an anti-CRTH2 antibody (Hirai et al, 2001; Monneret et al,

(2093phobytasmessdhobiids Bherb&dphd4 q13ma) dinakof2008s), InE seledtve 193:

co o BT O8] TR L bAoA 2O LA ARy LA 0504 1
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to which it rel |dent| ounds
eSSk T Gl s N T
aumimmﬁiﬁmaseretemmfusmﬁsm mrPMadmunEtxgr ashennf[mnnt%)
condlton hch medla tio nof PGDz at the
recep'}or %zcﬁ@ompob\ﬁeds WREN b eg\&%gﬁrac §ar%° ro ote migration o |']12rh2
Wmfm;ﬂm(jﬁﬁékﬁ" aodi M ils- O%ﬁ6€14§(l Tese @emalsuetdzsl a(e0ooa) dewllergy
bu rstdl e w h _similar comppunds. in GB.135 ,
R S OB e D KRR G YD at the

antGRlleiil neatptyr a;migaaatmcamjaqupnma’em tnedivibe. W{Bmﬂm&ﬁ)t}zﬁﬁﬁﬁéﬁent of

anci. O A OI%‘O 7 teac(P]: that the compou = to W |ch th eilate .
%ﬂg_lai! Isedses SUCN_ds,'as ic NS, an atoplc
mod o S0 ezrgecep or-activity and are heré or of Use i

tredammatitos. 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,

Gl BReA-t&ndEdesudigests that the method to which it relates can be used to identify

compounds which are of use in the treatment of allergic asthma, atopic dermatitis,
allergic rhinitis, autoimmune disease, reperfusion injury and a number of
inflammatory conditions, all of which are mediated by the action of PGD; at the
CRTH2 receptor.

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

is at the 3-position of the indole ring system a quinoline, quinazoline or
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rejection. The compounds described in these documents are indoles with
a carboxylic acid group is at the 3-position of the indole ring system a
quinoline, quinazoline or 3 benzothiazole group at the 1-position. The
present invention relates to novel compounds which bind to CRTH2 and
which will therefore also be useful in thedtreatment of diseases and
conditions 5 mediated by the activity of PGD2 at the CRTH2 receptor. In
thebpresenhioiegtoup thehe isgusiticled a compound of general formula (1)
R8 | XR1S(O)n R2R7 R3N R4 R5/OH R6/ O 10| wherein R1, R2,
R3 and R’ are independently hydrogen, halo, Ci-C6 alkyl, -O(Ci-C6 alkyl),
-C@hk(Rﬁé?entSﬁiB@tieSGElﬁﬁ!s BQ&NGR%)ﬁ‘npNﬁR%)ZNHNRmRB CRTH2 and

OH, -NO N; 15 de
oy QT BT i DA, i e B B AL g G giions
Ci-mbdidikad by thgeitterityitt FEDeat lon@RITH 20 etbptbrihey are attached
form a C3-C7 cycloalkyl group; RR is hydrogen or Ci-C6 alkyl nis 1 or 2;

In the present invention there is provided a compound of general formula (1)

I|?8
X

R1 é(O)n

N R7

R3 N

OH
R4 Rs5

R6 o

R2

wherein
R, R?, R® and R* are independently hydrogen, halo, C;-Cg alkyl, -O(Cy-Cg alkyl),
-CON(RY); , -SOR?, -SO,R?, -SO,N(R?),, -N(R%),, -NR’COR®, -CO,R®, -COR’,
-SR?, -OH, -NO; or -CN;

each R? is independently hydrogen or C;-Cs alkyl;
R® and R°® are each independently hydrogen, or C;1-Cs alkyl or together with the
carbon atom to which they are attached form a C;-C; cycloalkyl group;
R’ is hydrogen or C;-Cs alkyl
nislor2;
X is a bond or, when n is 2, X may also be a NR® group;

wherein R? is as defined above;

when X is a bond R® is C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, biphenyl or a
9-14 membered bicyclic or tricyclic heteroaryl group;
when X is a NR? group R® may additionally be phenyl, naphthyl or a 5-7

membered heteroaromatic ring; and
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20 Xis a bond or, when nis 2, X may also be a NR9 group; wherein R9 is

as defined above; when X is a bond R 8 is Ci-C6 alkyl, C2-C6 alkenyl,

C2-C6 alkynyl, biphenyl or a 9-14 membered bicyclic or tricyclic

heteroaryl group; when X is a NR9 group R 8 may additionally be phenyl,
naphthyl or a 5-7 25 membered heteroaromatic ring; and 4 the Rs group

is optionally substituted with one or morg substituents selected from halo,
C1-C6 alkyl, -O(Ci-C6)alkyl, aryl, -0-aryl, heteroaryl, -0-heteroaryl,
-C@N(@Q?auﬁ@@ﬁtieﬁ@%@ﬂ@mﬂﬂﬂiﬂ oﬁ\é(m}%rel‘éﬁlﬁﬁ@% seleeied from

9, H or 5 wherein R9 is.as d flned ‘ora
o Ao Kk et St A sCRAS! o R B o pr e e
thexecm\lmg)l;hesm%pesmg:sgpsggmrﬁbg‘ppmmﬁ)ﬂ) anegamaaomxnwff -COR?, -
?SEF TH2 ?\Feptor and will therefore be useful in the treatment
ditrons |&ﬂ aré "mediated by PGDz binding to CRTH2. These
mclude allergic digesizsRaihaddfinabattions and inflammatory
diseases, examples of which are allergic asthma, perennial allergic
rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact 15

hyerse psiivitycfmdtatin g coaptabtd eaiatitysatg ngohciiejtisoegpeciallyprodrug
all%%% ﬁonjunctwltls eosinophilic bronchitis, food allergies, eosinophilic
gastro [&Rteritis inflammatory bowel disease, ulcerative colitis and Crohn's
disease, mastocytosis and also other PGDz-mediated diseases, for

le aut0|mmu dlse ssu erl Es ndr
10 & BB B lesh T TR e TR e cmri

allogcaﬂmelemiomlrdbelrémerbmuﬂq;futhmme mteatm@tlvefpcrbndmam which are
dlsea byelgéaﬁfar u&\g\%{d@ﬁkﬁ' S S(’acs)(re'€|°1r§'c u thr”és an%lseaaes asthmatic

osteoar itis? Simi al, compounds are JiSc1088
W@aﬁe@@@waﬂd Thdsanwionp alisetsdiffexdngpieshobevbidheuprediengic asthma,

e ﬁed t%? téﬁ’}egbposﬁlﬁ iHOL SRR &laﬁ% H:'f?ﬂ‘?(?%'foart‘éi‘ﬁnédﬁe'?ﬂr%ﬂ}’s contact

att on df the indole rin
hypersensitivity (including contact dermatltls) conjunctivitis, especially allergic

conjunctivitis, eosinophilic bronchitis, food allergies, eosinophilic gastroenteritis,
inflammatory bowel disease, ulcerative colitis and Crohn’s disease, mastocytosis
and also other PGD,-mediated diseases, for example autoimmune diseases such
as hyper IgE syndrome and systemic lupus erythematus, psoriasis, ache, multiple
sclerosis, allograft rejection, reperfusion injury, chronic obstructive pulmonary

disease, as well as rheumatoid arthritis, psoriatic arthritis and osteoarthritis.

Similar, but not identical, compounds are disclosed in WO-A-9950268. These
compounds differ from those of the present invention in that they do not contain a
sulfone/sulfonamide moiety attached to the 3-position of the indole ring. In
addition, they are not taught to be useful in the treatment of conditions such as
asthma and allergic conditions, which are mediated by PGD,. Rather, they are

said to be of use in the treatment of complications arising from diabetes mellitus.

PL 65781 and JP 43-24418 also relate to indole derivatives. However, the
compounds disclosed in both of these documents differ from the compounds of

the present application in that they are indole N-sulfonamides rather than 3-
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addition, they are not taught to be useful in the treatment of conditions

such as asthma and allergic conditions, which are mediated by PGDz.
Rather, they are said to be of use in the treatment of complications

arising from diabetes mellitus. 30 PL 65781 and JP 43-24418 also relate

to indole derivatives. However, the compounds disclosed in both of these
documents differ from the compounds of the present application in that

they are indole N-sulfonamides rather than 3 5 sulfones or

3-ssulftorasicle S-kkfdhentidesphikindseot sheppuads rifinkentrosent ievention.  The

compounds disclosed jn PL.6 and JP.43-24 are similar in
PR S AP i P Kb (2t AL T tructure to
antindhdlasihaaho ryrandilkenimyoatéchactivityreT baid, althaughattisnflapymatory and
have been appreciate ttheﬁtim hen these documents were .

puB ISR R &Y ou %Sth%m%%qér 15 AP2Y A8 HVRITRSTL ARRMECR, at the
whiaindsvenete thidfereot droentthateoé thebtishepp timels@hpenpsethent describe are

RS SO BT ST 5o
inflamanpagseytb awehtizeasdnfesyhcd ¥edbimsinas ofdhegindamtdd in the

inV{-:-rntion 10 a{e useful a{hhou h thesy m times, be used

Yy SO 0 treat
A M e sr A R TR, £ Ve iBle, Asffma and
disoifisedriatoiiObAw OB IEASE 2f and/MOD-iheD 8009 RO8s Difidbe prasgmbundmtion

1ons.

10 are mdole%uafcelgﬁ)o%ckgaqbut in WO-A-03/ 97045 %Q%_In ol system O|I?t.fused
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at the 223 PoditionSto & 5- 75 embered carbosy Qi fAng. - "
WO-A-03/097598 there is a pyrrolidine group at the indole 3-position.

W -A-O3/1%19§v]h%ﬂd W -A-Oié%o th reIE%te to CRITH

antagoniste The comB'onun 8 described iA V(&S?R-%Sﬂrslggf@?gdsir'ﬁliIaVrVi(r%-A'

str&{06s bd 2 e d20/ Co AH3L0 TS 98 .t hEhese SEm povedsiareimeddizhcktis acids but
bond. ' the ¢ oun f geperal formula (1) be e

the'r'?a }é—/g)?])& g g%%%ﬁﬁnﬂ]edlﬁm% %gé%orﬁe %—5%%5%0%% i@%lgé% é)?ﬁﬁegésot%ra >1
SOpgmbearedCeneocyahisoungls bf YeDekad3f0BTRA (herdrisaalgiyivalidhee group at

group ﬁﬂm\éﬁj{gﬁ%ﬂe Rs group in the comp(_)unds of general formula (1)
is an aryl or heteroaryl group. There are no aliphatic

WO-A-03/101981 and WO-A-03/101961 both relate to CRTH2 antagonists. The
compounds described in WO-A-03/101961 are similar in structure to the
compounds of the present invention in which X is a bond. They differ from the
compounds of general formula (1) because there is an —S- group linked to the
indole 3-position in place of the SO or SO, group of the compounds of general
formula (1). In addition, the group equivalent to the R® group in the compounds
of general formula (I) is an aryl or heteroaryl group. There are no aliphatic
substitutents at this position as with the compounds of general formula (1). It has
surprisingly been found that although these compounds have high intrinsic
activity, they are less suitable for use as medicaments than the compounds of the
present invention. This is because certain of the compounds of WO-A-03/101961
are inhibitors of cytochrome Py4s0s and this has implications for the metabolism of
any pharmacological agent which may be co-administered with these compounds.
In contrast, the present inventors have shown that, surprisingly, the compounds of

the present invention do not inhibit cytochrome P4ss. In addition, our
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25 substitutents at this position as with the compounds of general formula

(). 1t has surprisingly been found that although these compounds have

high intrinsic activity, they are less suitable for use as medicaments than

the compounds of the present invention. This is because certain of the
compounds of WO-A-03/101961 are inhibitors of cytochrome P450s and

this has implications for the metabolism@f 30 any pharmacological agent
which may be co-administered with these compounds. In contrast, the
prq@enhtmeeytdmdﬁageetmwmhm Isavprisidightethehaontrogotiidef dhvepounds

o AR Bt TSR e AR A A ARAL W a low ot

conmypumsishadesttitead to SOrAEHLENIOGLALIpR AT tetidnd human
eosinophils with a low off rate, which could lead to an unpredictable

duration of action. 5 WO-A-03/10981 relates to compounds which are of
SIiMieD-g{r0B81LPOsD tte@ateertmmmnﬂmmhdbevmmeatdnuérttimtiarxstfpttlhmt to the

the _substitu the 3-pasition of the in e
G AL BE PSRt Ao eSS 7 SISO AHaeF ERasfion o
thetlwmpolenmg@gmnenalafqmmya (ﬁpt@tgadyhﬁtaomgl@toupoﬁlahmblsg) SO,
groy o have a syb ant|al effect on the act|V|

o SR S B BBt Rt B0 leartye e
an iadipbiaticod) i Li pkdsgi g ribgp psd daty rtwleantmm sW@aﬁtﬁDﬁﬁé@O@’nﬁiermates/ of

to RTH2 |nh|tgto|gs h|ch are imil r strtl l.%ﬁe to the ompounds of
e compou & SUbBULIENT & dole p(l oz} cannot be an
theprese |nvent|on i WHIC except he

egaivahatit grobp Rsrgt‘wpresf@htemmmtpmunds of general formula (1) is

phenyl, naphthyl or a 5-7 membered heteroaromatic group. In fact, all the
exemplified compounds have a substituted phenyl group at this position.
ThW@-At@ﬂﬂﬁ/dﬂTé@ntdiatas tbé:&ﬂrlﬁduhﬁtzitonfsthél joresentimientiostructure to

or B R LA o Ty Ve e
compopneucaicainingtidkiz, gilkemydfatic alkpmpdundsups benargbrévealite (1) is
0 SRS Y 15 ek ReuSiRRIE BB P R Hhe, an e
exemplified compounds have a substituted phenyl group at this position. This is
clearly different from the compounds of the present invention where the R®
groups are either a bicyclic or tricyclic heteroaromatic ring or an alkyl, alkenyl or
alkynyl group. It is particularly surprising that compounds containing alkyl,
alkenyl and alkynyl groups have proved to be so active since they differ markedly

in structure from the prior art compounds.

In the present specification “C;-Cg 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 Cs3-C; cycloalkyl groups.
Examples include methyl, ethyl, n-propyl, isopropyl, t-butyl, n-hexyl,
trifluoromethyl, 2-chloroethyl, methylenecyclopropyl, methylenecyclobutyl,
methylenecyclobutyl and methylenecyclopentyl.

“C1-C4 alkyl” and “C;-Cyg alkyl” have similar meanings except that they contain

from one to four and from one to eighteen carbon atoms respectively.
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In the present specification "C1-C6 alkyl" refers to a straight or branched
saturated 25 hydrocarbon chain having one to six carbon atoms and
optionally substituted with one or more halo substituents or with one or

more C3-C7 cycloalkyl groups. Examples include methyl, ethyl, n-propyl,
isopropyl, t-butyl, n-hexyl, trifluoromethyl, 2-chloroethyl,
methylenecyclopropyl, methylenecyclobutyl, methylenecyclobutyl and
methylenecyclopentyl. 30 "C1-C4 alkyl" and "C1-Cis alkyl" have similar
meggiDgscysleityhakiosy rontabatdraruoset founeamtdredn cansoyclic ring.
eigEteen f:arb%n atgms re?ectivéel .7 _C3-C7 %cloallfé/l r?fﬁrs to.a | and
satoratBl %187 MEhEREE S %?Fcli%yﬁ RV niEO Kl cAYSRpY! an
inchydohgridpropyl, cyclobutyl, cyclopentyl and cyclohexyl. 5 The terms
"C2-C6 alkenyl" and "C2-C6 alkynyl" refer straight or branched

hydrocarbon chains having from two to six carbon atoms and containing
respectiteelysat @assonkkagtionancartontioattgiydh defeatdeaighon® branched
carbon-carpon triple bond. As with alkyl groups they may optionally be . . .
Myl e R R R e e R
cyaiespkoti grigugideddd dndlvarpopsearbspeltifibktioond loalat’'lease mneocHame.carbon

chlpro, hromo or iodq. The terms "aromatic moiety" and "aryl®.in the .
cotile SPERe prediufh SRS ARG RSTIHS T EhsNEe RS elLedyin ore o

havimgeftaho Sutmstldiamsg aasbibroatconsardCl-E contéoal kgl gpotpshree

rings. Examples of aromatic moieties are benzene and naphthalene. Aryl
groups may be substituted with one or more substituents chosen from

halbn Ge Gi@seifdy$pEiHiG @bko X b breferetmibecrd, vbteroclyainaingiaoio.

SO02R 9 where R9 is as defined above. 20 The terms "heteroaromatic

moiety" and "heteroaryl" refer to an aromatic ring system in which at least
ond bé themsrigroanbion ratoens’isne itegEdibthe contegéenf tbaygesemrspatification

atolyyfep{grgﬁ) I?i?oimgwcd%ﬁén%%trei%ghsa}osiﬁ%nﬁow@ &ty rlifjriBeCarbon atoms and
containing up to three rings. Examples of aromatic moieties are benzene and
naphthalene. Aryl groups may be substituted with one or more substituents
chosen from halo, C;-Cs alkyl, C;-Cg alkoxy, a 5-7-membered heterocyclic ring
or SO,R® where R is as defined above.

The terms “heteroaromatic moiety” and “heteroaryl” refer to an aromatic ring
system in which at least one of the ring carbon atoms is replaced by a nitrogen,
oxygen or sulfur atom. Examples include single ring systems such as pyridine,
pyrimidine, pyrazole, thiophene, oxazole and isoxazole. Other examples include
fused ring systems such as quinoline, isoquinoline, quinazoline, benzthiazole,

benzoxazole, benzimidazole and indole groups.

Unless stated otherwise a heteroaromatic moiety has from 5 to 14 ring carbon
atoms but, for example, “5-7 membered heteroatomatic ring” contains 5 to 7 ring
atoms. Bicyclic and tricyclic heteroaryl groups contain respectively two or three
fused rings. Bicyclic heteroaryl groups may be, for example, 6,6- or 6-5-ring
systems such as those exemplified above.
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pyrimidine, pyrazole, thiophene, oxazole and isoxazole. Other examples
include fused ring systems such as quinoline, isoquinoline, quinazoline,
benzthiazole, 25 benzoxazole, benzimidazole and indole groups. Unless
stated otherwise a heteroaromatic moiety has from 5 to 14 ring carbon

atoms but, for example, "5-7 membered heteroatomatic ring" contains 5 to

7 ring atoms. Bicyclic and tricyclic hetegaryl groups contain respectively
two or three 30 fused rings. Bicyclic heteroaryl groups may be, for
exaepdthcaby| aroupsiingtesysit@nsatips may thes e xeabstitifited dibvendBoiore
with aryl groups, heteroaryl grqups.may also be sulstityted with one or

T e b e R eer ot SR
5-Theteodyetiad g ters OyRionirgeR SO 2R filneraid9ds as defined above.

5 The term "5 to 7 membered heterocyclic ring" refers to a non-aromatic

ring system having from 5 to 7 ring atoms and wherein at least one of the
ring barteom afomsismepiberd henodyatienioyygefesr suliunatearomatic ring

Examples,includ iperidine, morpholine, imidazoline, piperazine and

tor P AP RROTEP T 18, ST AR ST Al et B e Ying carbon
aC(a.im’thI'.B. sanmmdhwcammoggﬂs mimlner_ml ﬁutfnul_am(rh) arﬁ:k_&f_f)pilaslgidel ude
basic addition Saltﬁ%ﬁUCh'asﬁOdlllilrr]g p?otassmmh ?é%térgq apdmlnlum, zinc,

1periaine, mar 1ne, 1Imiaaz : azlne oruragn. .
ma%Rgsmm an88 er metal salts as V\}%(? as chnoline, anolamine,

ethanolamine, ethyl diamine and other well known basic addition salts. 15

Where appropriate, pharmaceutically, or. veterinaril ceptable salts ma
s R e nRCRRS s gy e At Rk Saflpbuncs
butof age hienitie foronatzetatie, antlugdidaoetade, bastateddjiicorsatts, sitchtas sodium,

tartrate, maleate.. malgte, pantothenate, adipate, alginate, aspartate
PP g R PP T TS o e

glyceobtipbodiptiaten laxahatstheptanuace cthekanodte, fodetreeyvaltatinate basic

pa%}iu(ﬂzll&e P8 té'nate, 3-phenylpropionate, picrate, pivalate, proprionate,
tartra e,?acsto lonate, pivolate, camphorate, undecanoate

Where appropriate, pharmaceutically or veterinarily acceptable salts may also
include salts of organic acids, especially carboxylic acids, including but not
limited to acetate, trifluoroacetate, lactate, gluconate, citrate, tartrate, maleate,
malate, pantothenate, adipate, alginate, aspartate, benzoate, butyrate, digluconate,
cyclopentanate, 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.

Prodrugs are any covalently bonded compounds which release the active parent



and succinate, organic sulfonic acids such as methanesulfonate,
ethanesulfonate, 2-hydroxyethane sulfonate, camphorsulfonate,
2-naphthalenesulfonate, 25 benzenesulfonate, p-chlorobenzenesulfonate
and p-toluenesulfonate; and inorganic acids such as hydrochloride,
hydrobromide, hydroiodide, sulfate, bisulfate, hemisulfate, thiocyanate,
persulfate, phosphoric and sulfonic acidg. Salts which are not
pharmaceutically or veterinarily acceptable may still be 30 valuable as

intemngdéatedirfdradgogeraréoanylae@vaientin bexdat kempowddsye rictude alkyl
release the active parent 9 drug accordin general formyla (1), in viyo.
B dp SUTRGU e TG TOLBE P SRS Pl general
forfoutau(b) (Forbexemple the esters of general formula (Il) below. 5 If a

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

of the present invention, all forms of such isomer or isomers, including
5 endhfidimierb CANEERARIBEISBHTBrAT SHeMmAtknerRitirtolberesvdrEtmeqeround of

Cothp pradstqhientith i RIHA RIANEMIS FIAF B GSOHE SN RRIHG N ARiBmers

racemic mixture, an enantiomerically enriched mixture, or the racemic
mixdfediAsipNBeISUPaittaEe 101aRfeY VR IRkfOXeT e iR Des @MRyNds  of the

IndiMENRLANBMIRTRIGMAX Rigay SEM REORR NN g RMROUN AR hrensialire, an

formula (1), it is ﬁreferr_ed that, independently or in_any combination: Rl is
hal®nantigaestsally £5riebad maird\giehydrdifemachiBifs MiXEU MyRiobRrrenarated
10 IS RARPHVENKRSRA 14eHARIR PERICAFER ATADAUHARLIBME 3ra) h&dséd@lone.

hydrogen, while R2 is halo, 20 particularly fluoro. In preferred compounds
of general formula (1), R5 and R6 are each independently hydrogen or
Ci-Mtladlgompouraiscof igenenaé facthwdacim toia nutefeatde disato megepaddently or in
pre§ﬁ§act(’3l}{18|‘?%}i8ﬁ :R5 and R6 are hydrogen.
R' is halo or hydrogen:
15  R?is halo or hydrogen:;
R? is halo or hydrogen:

R* is halo or hydrogen.

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

20  particularly fluoro.

In preferred compounds of general formula (1), R® and R® are each independently
hydrogen or C;-C,4 alkyl. However, in more active compounds, at least one, and
preferably both of R® and R® are hydrogen.

25
Compounds of general formula (1) preferably have an R’ group chosen from H or
C1-Cg alkyl; most suitably R is methyl.
In particularly preferred compounds of general formula (1), n is 2.

30

When X is a bond, it is preferred that R® is Cy-Cg alkyl, biphenyl or a bicyclic
heteroaryl group, any of which may be substituted with halogen, phenyl, -CO,R®
CON(R®), or -SO,R®, where R? is as defined above.
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25 Compounds of general formula (1) preferably have an R7 group
chosen from H or Ci-C6 alkyl; most suitably R7 is methyl. In particularly
preferred compounds of general formula (1), nis 2. 30 When X is a bond,
it is preferred that Rs is Ci-C6 alkyl, biphenyl or a bicyclic heteroaryl
group, any of which may be substituted with halogen, phenyl, -CO2R 9
CON(R9)2 or -S02R9, where R9 is as defined above. 10 More preferred
compounds in which X is a bond include those in which R 8 is Ci- C4 alkyl,
biphenyl or a bicyclic heteroaryl group, any of which may be substituted

ith phenyl, -CO2R 9 CON(R9)2 ar -S02R 9, 9js Har Ci-C4 l.
5 IR RRLEKTRESHTETENS, PEPOIER Ko BRI GIHgF AP s 1R Cr
opt@yrekylsblpstanpedraitioyokaisteesernbdmo (b @babdivbictO@l K26 atsyifuted

; Ci-C [, Qpti bstityt ith ,.or .10 het :
LR et s AN R S R
which may optionally be substituted with one or more halo, methyl or

o 15 A h .preferred ds h
ol e - eI R0 8-y acetic acd
2. 3-(Biphpimyriyd-spliomet ) Stibsttotstwéthghnolobrel haloe i 4xal kil or -O(Cs-

(3-Carbox(¥((r3n<ﬁt(hﬁsuIfo,nyl-5-f|uoro-2-methyl-|ndol-l-yl)-acetlc acid 4.

(3-Carbam ﬁm% rﬁgga’lfonyl-S-fluoro-2-methyl-indol-l-yl)-acetic acid 20

5. C;-Ce alkyl, optionally substituted with aryl; or

[5-Fluoro- -{gr-égretpanesuIfonyl-ethanesuIfonyl)-2-methyl-indol-l-yl]-acetic
acid 6. [3- E&enonh'lazole-Z-suIfonyl)-5-f|uoro-2-methyl-indol-l-yl]-acetic
acid 7. [3-(Benzothiazole-2-sulfinyl)-5-fluoro-2-methyl-indol-1-yl]-acetic

aC'RI/Iore preferably, when X is NR®, R® is phenyl, benzyl or pyridyl, any of which
may optionally be substituted with one or more halo, methyl or methoxy groups.

Among the most preferred compounds are the following:

1. [3-(Butane-1-sulfonyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

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

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

4. (3-Carbamoylmethanesulfonyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

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

6. [3-(Benzothiazole-2-sulfonyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

7. [3-(Benzothiazole-2-sulfinyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

8. [5-Fluoro-2-methyl-3-(quinoline-2-sulfonyl)-indol-1-yl]-acetic acid

9. [5-Fluoro-2-methyl-3-(quinolin-8-ylsulfonyl)-indol-1-yl]-acetic acid

10. (5-Fluoro-2-methyl-3-phenylmethanesulfonyl-1H-indol-1-yl)-acetic acid

11. [3-(4-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

12. [3-(3-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

13. [3-(4-Fluoro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

14. [3-(2-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

15. (3-Benzylsulfamoyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

16. [5-Fluoro-3-(2-methoxy-phenylsulfamoyl)-2-methyl-indol-1-yl]-acetic acid



8. [5-Fluoro-2-methyl-3-(quinoline-2-sulfonyl)-indol-1-yl]-acetic acid 25 9.
[5-Fluoro-2-methyl-3-(quinolin-8-ylsulfonyl)-indol-1-yl]-acetic acid 10.
(5-Fluoro-2-methyl-3-phenylmethanesulfonyl-1H-indol-1-yl)-acetic acid
11. [3-(4-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
12. [3-(3-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
13. [3-(4-Fluoro-phenylsulfamoyl)-5-fluarb-2-methyl-indol-1-yl]-acetic acid
30 14. [3-(2-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic
acid7 15- KR Brenzysulkehuxyl- ﬁhﬁnpmﬂiam@yh)yizinw -ipelcetidjeaetitthcid
5 R Gmelary e SHlgmay i mei pdells ligeetc acd
[5 Emc[r-i@(3443mbtbmcyeplayisyIwﬁampﬂ)ﬂﬂﬂmmmemwHidyl]rﬂqe]ti@caﬁ&icid
ro-2- henylsulfa |-i
A Gkt S e T S
5 202& Euuoi3- Qsﬂnmtabwrptmmlswanwyb@lma)zt)y&aeﬂobd@l] -acetic
aC| 5-FI oro th Ifa V. ol-1-yl)-acetic acid
AR U RN S AR T
[3 QBC[Bl()td;hm’mydmuWtﬂhﬁylmﬁ%mahybﬂmﬂleiﬁﬁqn]}@dwcamdcim
-met yI If m methyl []-acetic Cld 5.
é% (Eg )( At {/Ti pi)iyrl? ')Tép){jll% lrjr?cr)(gll -in o ]%a}é%t aaéi% C'%
the26|{<5€Fhlt§yb 21ykt(QHZM@IC(+ ) ICoatky); |¢(db||2;myl](mm¢230|d
CH CH2)MO(C= O)R ester in
0 R |sF h;{(ﬁréogeén orﬁmeﬁw@% R1%Ys CI@%@&'&Q 1%5%[61? %¥e’r ad dﬁéjt) q}l(%ll)z
the@ﬂé@ﬂﬁ)m@é@umeﬁ)aresisrpufwdyedfeﬂmabpue:ndkmfegeneraI formula
(I)-R8 | mis1or2;
1is hydrogen or methyl;
R is C;-Cyg alkyl.

15
In a further aspect of the present invention, there is provided a compound of

general formula (11):

R2

R3 N
R4 s R10

20  wherein R}, R% R® R* R®, R® n, X, R” and R® are as defined for general formula
(1); RY is C;-C¢ alkyl, aryl, (CH,)mOC(=0)Ci-Cgalkyl, (CHy)mN(R™),,
CH((CH,)mO(C=0)R™);;

mis1or?2;
1 s hydrogen or methy!;

25 R is C;-Cyg alkyl.
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X R1S(O)n R2R7 R3N 4 R50~R10 R6 O Il 20 wherein RIl, R2, RS,
R4, RS, R6, n, X, RR and Rs are as defined for general formula (1); Rio
is CI-C6 alkyl, aryl, (CH2)mOC(=0O)C1-Cé6alkyl, (CH2)mN(R'1)2,
CH((CH2)mO(C=0)R12)2; mis 1 or 2; R11 is hydrogen or methyl; 25
R12 is CI-Cls alkyl. 12 Compounds of general formula (Il) are novel and
may be used as prodrugs for compountds of general formula (I). When the
compound of general formula (Il) acts as a prodrug, it is later transformed

to themisugridy dfegenticih fdrauks{énase inotlek dMaadayr e adésisee wbthrags for

patient. 5 Examples of particularly. syitable R10 groups when the

CoRBBREE GLAERETTo AT e LS 4B, CSTERAT o Ee lemuta (1)

ethydtqaopydraragyit [SHRE GEneniBuedibl 2HRN(Me)2eGEtRGHE biH& Rrase in
in R12 is as defined above. 10 Compounds of

CH(CH20(C=0)R'2)2 where

e BB ASHE P T RA RS o, ea, R, =6, R an R e S
defined for general formula (1) and X is a bond, may be prepared from
compounds of general formula (1a), which is a compound of general

for AR oA T A TSE ooy SO L i oeneral
oxithsmglagénissised dHags quirtassichdperoxymonosulfate, m-CPBA,

hydrogen peroxide or other well
methyl, ethyl, propyl, phenyl, CH,OC(=0)tBu, CH,CH;N(Me), CH,CH,NH, or

CH(CH,O(C=0)R"?), wherein R*? is as defined above.

Compounds of general formula (1) wherein R}, R?, R® R*, R®, R® R’ and R® are
as defined for general formula (I) and X is a bond, may be prepared from
compounds of general formula (la), which is a compound of general formula (I)
wherein n is 0 and X is a bond, by oxidation with a suitable oxidising agent such
as potassium peroxymonosulfate, m-CPBA, hydrogen peroxide or other well

known oxidising reagents.

In addition to their use as prodrugs, compounds of formula (11) wherein R' is C;-
Cs alkyl may be used in a process for the preparation of a compound of general
formula (1), the process comprising reacting the compound of general formula (1)
with a base such as sodium hydroxide or lithium hydroxide. The reaction may
take place in an aqueous solvent or an organic solvent or a mixture of the two. A
typical solvent used for the reaction is a mixture of tetrahydrofuran and water.
The same method may be used to prepare compounds of general formula (la) as
defined above from compounds of general formula (I1a), which are identical to

compounds of general formula (11) except that n is 0.
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20

known oxidising reagents. In addition to their use as prodrugs, compounds
of formula (I) wherein R10 is C1- C6 alkyl may be used in a process for
the preparation of a compound of general 20 formula (1), the process
comprising reacting the compound of general formula (II) with a base such
as sodium hydroxide or lithium hydroxide. The reaction may take place in
an aqueous solvent or an organic solvetg or a mixture of the two. A

typical solvent used for the reaction is a mixture of tetrahydrofuran and
wa@smpdearoe geathaldforayube (bedrio prapare whivpodndsaobgetearaly be
formu%% ).as 25 define(aﬁab ve from compo ﬂrﬁ of general formula (lla),
whidFRrE T areouBrs S gae e bl vuta (1) except that n is
0. 13 Compounds of general formula (II) and_(lla) in which X is a bond
may be prepared from compounds of ener% ormula (111): R1 S(O)n R2 |
R7 R3 N R4 H Il 5wherein R1, R2/R3, R45R7Aand Rs are as defined
for general formula (1) and nasy0, 1 ar 2; by jreaction with a compound of
general formula (IV): X-CR'R6-C i‘@ \%Igerein R5 and R6 are
as defined for general formula (1) 5 as defined for general formula
(1) and X is a leaving group iR partictfar a h'a[o group, for example

bromo. The reaction is conducted under strongly basic conditions, for

example in the presence of excess sodium hydride, and in a polar organic
solvent 15 such as dimethylformamideiII

wherein RY, R?, R® R*, R’ and R® are as defined for general formula (1) and n is 0,
1or?2;

by reaction with a compound of general formula (1V):
X-CR°R®-CO,R™ (V)

wherein R® and R°® are as defined for general formula (1), R™ is as defined for
general formula (I1) and X is a leaving group in particular a halo group, for
example bromo. The reaction is conducted under strongly basic conditions, for
example in the presence of excess sodium hydride, and in a polar organic solvent

such as dimethylformamide.

Compounds of general formula (1V) are well known and are readily available or
can be prepared by methods known to those skilled in the art.

Compounds of general formula (111) wherein R*, R?, R®, R*, R” and R® are as
defined for general formula (1) and n is 2 can be prepared by reacting a compound

of general formula (V):
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Compounds of general formula (IV) are well known and are readily
available or can be prepared by methods known to those skilled in the art.
20 Compounds of general formula (Ill) wherein R, R2, R3, R4, R7 and Rs
are as defined for general formula (I) and n is 2 can be prepared by
reacting a compound of general formula (V): 14 R1H R21R7 R3 N\
R4 H V wherein R', R2, R3, R4 and R71are as defined in general formula
(1); 5 with a compound of general formula (VI): Rs-SO2CI (VI) 10
wherein R 8 is as defined in general RImuIal_q1). The reaction is carried
out in the presence of a Lewjs.acid such as jndium(lll) bromide. The
reaction may be conducted in‘a pg amig solvent, particularly a
chlorinated solvent such as 1,2-di tiRCompounds of general
formulae (V) and (VI) are wejhkno T the I‘a\rt and are readily available
or can be prepared by known methods. Comppunds of general formula (II)
in which X is NR9 may be prepared ffdm compounds of general formula
(VID: CI R1 S(0)Z R2 v

wherein R*, R?, R® R*and R’ are as defined in general formula (1);
with a compound of general formula (V1):
R®-SO.CI (V1)

wherein R? is as defined in general formula (1).

The reaction is carried out in the presence of a Lewis acid such as indium(l1I)
bromide. The reaction may be conducted in a polar organic solvent, particularly a

chlorinated solvent such as 1,2-dichloroethane

Compounds of general formulae (V) and (VI) are well known in the art and are

readily available or can be prepared by known methods.

Compounds of general formula (11) in which X is NR® may be prepared from

compounds of general formula (VII):

C|Z|
R1 S(O)z
R2
\ R7
R3 N
O
R4 R5 R10
R6 o

Vil

wherein R}, R?, R®, R*, R®, R® and R are as defined for general formula (1) and
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R7 R3\N R4 R5~ O~R10 20 R60 VIl wherein R', R2, R3, R', R5, R6

and R7 are as defined for general formula (1) and 15 R10 is as defined in
general formula (11) by reaction with a compound of general formula

(VIII): HNR8R9 (V1) 5 wherein R 8 and R9 is as defined above for

general formula (1). The reaction solvent may be a polar organic solvent
such as dichloromethane. 10 Compounts of general formulae (VIII) are

well known and are either readily available or can be prepared by

mektiddts ayelbfineuvim tgetiensiefokitield iM1jHey adacanvpoadsnigeanérsl general

forlinula éVFI&I@/ be prepared from compounds of general formula (IX)
R1'Y \N R4 R5 0~R10 15 R60 IX wherein R1, R2 R3, R',

R5, R6, and R7 are as defined in general formula (1) and R10 is as

defined for general formulﬁ%%;@y reaction with chlorosuc&gi acid. 20
The reaction preferably tak lace in a non polar organi Vent.

wherein R® and R? is as defined above for general formula (1).
The reaction solvent may be a polar organic solvent such as dichloromethane.

Compounds of general formulae (VIII1) are well known and are either readily

available or can be prepared by methods well known to those skilled in the art.

Compounds of general formula (VII) may be prepared from compounds of
general formula (1X)

R1

R2
\ R7
R3 N
O
R4 R5 R10
R6 )
IX

wherein RY, R? R®, R*, R®, R®, and R’ are as defined in general formula (1) and
R is as defined for general formula (11);

by reaction with chlorosulfonic acid.

The reaction preferably takes place in a non polar organic solvent.

Compounds of general formula (IX) are well known and are readily available or
can be prepared by methods well known to those skilled in the art.



Compounds of general formula (1X) are well known and are readily

available or can be prepared by methods well known to those skilled in

the art. 25 16 Compounds of general formula (lll) wherein R', R2, R3, R4,
R7 and Rs are as defined for general formula (I) and n is 0 can be

prepared by reacting a compound of general formula (IX) wherein R1, R2,
R3, R4 and R7 are as defined in generab formula (1) and R10 is as

defined for general formula (Il) with a compound of 5 general formula (X):
RscSﬁ-hp&mrrdmefegerﬁealsmmdﬂﬁr(en)irV\@ermaRFerrﬁnR%le“ 1R Tl R® are as
rea(ifo $i?]fcarrled O':Ji in th Ie rﬁi\ fIO | e and % ssium iodide. T q
reaction miay WREBIAETH'E 8&% SrBER eFﬁBSP'&grﬁ&?HPBO“”
of thiegénaralAftypiokl elo{\)emmars&dmér Rte RéarfiemdsR mrixtay elsfigdtds general

g O RS R B AR o

5 aregpnectrumrfmﬂa:@(r)pounds of general formula (1). Compounds of

general formulae (1) and (1) are therefore useful in a method for the

treatment of diseases and conditions mediated by PGDz 20 at the CRTH2

receptor, ReShiethod comprisifg)administering to a patient in need of

such treatment a suitable amount of a compound of general formula (l) or

(IN. In a third aspect of the invention, there is provided a compound of

gendraleifoRf idag efin@d) ivgerserahforedit: i, particularly for use in the

treatment or 25 prevention of diseases and conditions mediated by PGDz

at the CRTH2 receptor. Furthermore, there is also provided the use of a

cormpe ueat by & eaadiédroutlan (thequréddoeiod preiparantio pathssivagerditer The

the tre ment or, ntlon of diseases _and condition e[dlated b)y

%mza(dz%s r%%ee [} 8n"agueous oran organic-solvent o d mi ture of the
two. A typical solvent used for the reaction is a mixture such as ethanol and

10

water.
15
Compounds of general formula (1) are antagonists of PGD, at the CRTH2
receptor and compounds of general formula (Il) are prodrugs for compounds of
general formula (I). Compounds of general formulae (I) and (1) are therefore
useful in a method for the treatment of diseases and conditions mediated by PGD,
20  at the CRTH2 receptor, the method comprising administering to a patient in need

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

In a third aspect of the invention, there is provided a compound of general
formula (1) or (1) for use in medicine, particularly for use in the treatment or

25  prevention of diseases and conditions mediated by PGD, at the CRTH2 receptor.

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 PGD, at the CRTH2 receptor.

30
As mentioned above, such diseases and conditions include allergic asthma,

perennial allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact
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30 As mentioned above, such diseases and conditions include allergic
asthma, perennial allergic rhinitis, seasonal allergic rhinitis, atopic
dermatitis, contact 17 hypersensitivity (including contact dermatitis),
conjunctivitis, especially allergic conjunctivitis, eosinophilic bronchitis,
food allergies, eosinophilic gastroenteritis, inflammatory bowel disease,
ulcerative colitis and Crohn's disease, mastocytosis and also other
PGD2-mediated diseases, for example autoimmune diseases such 5 as

hngp@@wndmmand|sgatemactlLd@maryﬁyema]uscm@uasmeamw allergic

multiple scle osis, allograft rejectian, r on injury,. chr

oA o L8 A U R0 AR R O ARLE Sesiareri
artivflisnanatostéoathdiseadd) e erafoe ndktof @@@mhiﬂmnhdeaéle) Cme(kt))cytosm
must efor lat 0, appropriate manner ependln

s B BT e e A LS ) Gomr Al P ROrRTS Rl sueh
asmmthQEMromme sgeoiclgb@s rekmhma&mtlcpﬁbrmsmpmmpmultlple

ﬁélsm% @ rg\)ﬁund eneral ormula&? él?g etrtl)e wtth i

phé CORIS IO s PR TSHRR Tl LRI e AiSoRiemonary
pregiscdsaasves s dunsiteretasghpitos) padei ati cahvs ald arfd otteoditeése or
condition being treated or prevented. The carrier, or, if more than one be
present, each of the carriers, must be 20 acceptable in the sense of being

compatibbenpitimtise othgenagile doentslaf (He ofor(HYlatiost aved faomulated in an
deleterlousa{g rtrl?ae reC| éeQFl TheJo{,mH]at&’QéS mclud% th S8 S| O}aeb %rfé)rre ired
azpr Pa\ nasa Bron quh eH) opica mcfuoong eye Efs BuECA
andiosﬂuéﬂmgual), vaginal or parenteral 25 (including subcutaneous,
intramuscular, intravenous and intradermal) administration and may be
prepared by any methods well known in the art of pharmacy. The route of
adrneistatio mvailfddee rdpepbofttie covetition tbebe irpatediedia BBarmaceutical

T e g A ) (o Ty R e S T
pharmaceutical excipient or carrier. Other active materials may also be present,
as may be considered appropriate or advisable for the disease or condition being

treated or prevented.

The carrier, or, if more than one be present, each of the carriers, must be
acceptable in the sense of being compatible with the other ingredients of the

formulation and not deleterious to the recipient.

The formulations include those suitable for oral, rectal, nasal, bronchial (inhaled),
topical (including eye drops, buccal and sublingual), vaginal or parenteral
(including  subcutaneous, intramuscular, intravenous and intradermal)
administration and may be prepared by any methods well known in the art of

pharmacy.

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

administration.
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administration. 18 The composition may be prepared by bringing into
association the above defined active agent with the carrier. In general,

the formulations are prepared by uniformly and intimately bringing into
association the active agent with liquid carriers or finely divided solid

carriers or both, and then if necessary shaping the 5 product. The

invention extends to methods for prepati®g a pharmaceutical composition
comprising bringing a compound of general formula (1) or () in
conjliacihaipositeaaniating prihasep g oraagngdatly soeteionatity above defined
acceptable carrier or vehicle. 10 Formulations fog oral fministration in

the PG AP i ey HE e LB EREER hec ST HRIOT G repared by
capsiifesnBaahatintintalelgts daging antaiassgciatioadiie muiivedagemowithofiquid
the active agent: as a powder or granules: as a sqlytion.pr a suspension

of STStE L HEG VTPl sal et R PE P o UL RS ERer s i the
oil-predvater Tiagithesmtisio rexteadeater iretib tis ufdre prafsiang oa gsharbmkesitical
etc. 15 For compasitions for.oral administratio éf\% tab‘e%s an(il | i
casSIBgy HRE teOH}?P“'%@@e%EHHQ%aan%’PPH&G &L AR AS"LRHg D or (1) in
cormunpmetiaip@Entsmgatiordinithageptarfacextcalhle ey rvgicdoadly, acceptable
gelatin, sorbit(i;]li ﬁragacanth, polyvinylpyrrolidone (Povidone),
me(fﬂg/rllceél?lﬂl\cl)%e,c eet'hylcellulose, sodium 20 carboxymethylcellulose,
hydroxypropylmethylcellulose, sucrose and starch; fillers and carriers, for

example S SR -P2Rt 4&%%%%ernst%%;8ése%enm.'0\58%{%%‘6"'ég{ SO as:
kaoln, mannitol, dicalcium phosphate, sodium™ chloride and alginic acia;
andikdoeieamissiuch as capgyiesisachste ardtd|stodianh cotdansite) anutattermined

melRlie ERIReR ANCESl searals, saric agid lisone it 28 18l8pension

waxes, osllls an coﬁ[ﬁélcfi sJica. ?:Pavourlng gen{s such as peppermlnL{,%l

of @_Wimer@'éwagemiy ﬁa_\mwﬂngsdimjmmilamoamaﬂsowdiqs&d.dt_asa@ntm'l-in-

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

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

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a

suitable machine the active agent in a free flowing form such as a powder or



5

10

15

20

25

30

30 A tablet may be made by compression or moulding, optionally with one

or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active agent in a free flowing form
such as a powder or 19 granules, optionally mixed with a binder,

lubricant, inert diluent, preservative, surface-active or dispersing agent.
Moulded tablets may be made by mouldihg in a suitable machine a

mixture of the powdered compound moistened with an inert liquid diluent.
Therahiets optionalip mikebendtate dindacdudaiedard, ey tbdi idornputatedative,

S0 as fo provide slow or controlle legse of the active agent. Other . .
For AT S SR S SR e AHTEIS 8% R JEedeopyagging n
theaatlitadlagaadhime dlaviawreddbalse pusuialiydscmrpee @ chacariadowith an inert
tragacanth:, pastilles comprising the active agent in.an inert base such as
e ey b e e e S
corfypnisifatethsoastioepagdad Floavsiritablieollgdicleaseef. thonttipcadent.
application to the skin, compounds of general formula (1) or (II) may be

made up into a cream, ointment, jelly, solution or suspension etc. Cream

or Qtheirfonaotationsudattable thet ored yabminsstchfimmt ivectirdey larenges comprising

conyentional formulations well known in the art, for example, as described .,
o QO R TP st 1 HETE e OF e

Phaastdlesmoeiari€ioghie s ©agamensdridnentlsath arcfiixswalatie arsddlfaerin,

the treatment of the 20 re&pirat&r%trﬁct bg nasal b{ﬁ)nch%'al or bugcal .
or. SuU ro§e and.acacia; and ' mouthwashes com rlsn’gg e a}%: Ive_ agent in a§H|tabIe
administration of, for example, "aerosols or sprays’which cah disperse the

phaicnatcdogécal active ingredient in the form of a powder or in the form of
drops of a solution or suspension. Pharmaceutical compositions with
powder-dispersing properties usually contain, in addition to the active
ingFeditapical lappicicptiopditattievskim acboifingrpisinf hefevaltonoola (1) or (11) may
temperature and. if desired, adi ,:SHch as liguid or soli n-ioni
e S B e SR B MR 8 Gl o
theoiptraentadologitati ertivihabgrealieriteis inesblditiontioonthirg irradditiovendional

(his, o SHAERRE RERPENBI AR NPl BRCSRA ARAIAERRaro toxt
books of pharmaceutics such as the British Pharmacopoeia.

Compounds of general formula (1) or (1) may be used for the treatment of the
respiratory tract by nasal, bronchial or buccal administration of, for example,
aerosols or sprays which can disperse the pharmacological active ingredient in the
form of a powder or in the form of drops of a solution or suspension.
Pharmaceutical compositions with powder-dispersing properties usually contain,
in addition to the active ingredient, a liquid propellant with a boiling point below
room temperature and, if desired, adjuncts, such as liquid or solid non-ionic or
anionic surfactants and/or diluents. Pharmaceutical compositions in which the
pharmacological active ingredient is in solution contain, in addition to this, a
suitable propellant, and furthermore, if necessary, an additional solvent and/or a
stabiliser. Instead of the propellant, compressed air can also be used, it being
possible for this to be produced as required by means of a suitable compression

and expansion device.
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stabiliser. Instead of the propellant, compressed air can also be used, it
being 30 possible for this to be produced as required by means of a
suitable compression and expansion device. 20 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 2@nhibit PGDz at the CRTH2
receptor. The precise amount of a compound of general formula (1) or (I1)
whidrdatthalrégreutientdyseifitttiercralig bestsilte 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

reqDyreidaldyh &twe dotberfreuitioreftaetd 10i IC oo piosutd aif genetahfgiguko 4y to
or (1) . may used in combinatipn with one or _more active nts whic
o TR S AR P e R G h oS LB e vt
althohigit thess attihe @Rk arecastbnecEssaribcisthilitorsit affPGEmabtingl of
CRTH2 receptor. 15 Therefore, .the.pharmaceutical ¢ osition described
el TR OB DR e v AR e st Y
is aldicprauteddhmpowralofsabestmaduimdstdrgenerakbolitputietd)mindd) bytlee of
20 preparatign, pf.an agent for the treatment of diseases an ndition
ey B, R B R A T bR TRt o the
cormpicses atioadeljuordl tabtive aierapesatutfiacthe treatment of the same
diseases and conditions. These additional active agents which may have
a completely different mode of 25 action include existing therapies for
alleZgio@Enaditiod gamtazxh foataria diseagd$ naglbding:ddl egobisttisackitisone or
salmeterql;..corticos eroihis such as fluticasone; .
more” active agents which “are Useful "I the’ treatment of the diseases and
conditions listed above, although these active agents are not necessarily inhibitors

of PGD;, at the CRTH2 receptor.

Therefore, the pharmaceutical composition described above may additionally

contain one or more of these active agents.

There is also provided the use of a compound of general formula (I) or (1) in the
preparation of an agent for the treatment of diseases and conditions mediated by
PGD at the CRTH2 receptor, wherein the agent also comprises an additional
active agent useful for the treatment of the same diseases and conditions.

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

[32 agonists such as salmeterol;

corticosteroids such as fluticasone;

antihistamines such as loratidine;

leukotriene antagonists such as montelukast;

anti-1gE antibody therapies such as omalizumab;



antihistamines such as loratidine; 30 leukotriene antagonists such as
montelukast; anti-IgE antibody therapies such as omalizumab; 21
anti-infectives such as fusidic acid (particularly for the treatment of atopic
dermatitis); anti-fungals such as clotrimazole (particularly for the treatment
of atopic dermatitis); 5 immunosuppressants such as tacrolimus and
particularly pimecrolimus in the case opinflammatory skin disease.
CRTH2 antagonists may also be combined with therapies that are in
develdpmfenivéesintamn fosidityacidigatraosiinbifdinge ottwmantagaripis of
PGDz acting at other receptors such as DP antagonists; 10 inhibitors of
ph Sﬁno‘a‘é@erase type 4 such as cilonilast; drugs that modulate cytokine
praghiictiomyslscucsanbibitoraafld (articdavg fionthetresmen(fldtGiopidrugs
thaé}modulag;_e the activity of Th2 cytokines IL-4 and IL-5 such as blocking
mo e&gllgHg? ntibodies and soluble receptors; 15 PPAR-y agonists such
5 as nosgiiteszmpesssnipoxyh @sase dtinibitarsl pacticakMepitonciol iyetsin the case
furtt}er spect of the.invention, there is provided a product comprising a
co p'(gur"i1 0 é%ﬁ){es R R (D) or (II) and one or more of the agents
list€RZ61 2kntag @rs siscnayliisec p cepavateonfith sieraisesabatsgreapaiats qpment
sequentﬁal use.in the Ireﬁtment ﬁjf £ disease or condition mediated by the

actioh'8 ‘a_.;&rBazt%r%/ thned '@ qr]—slinrcece'r?t%r. The invention will now be

de sthdrehiagg néstber fdaEd), \adtinge it teheer todbte r 26 6bl ksbian tag dimisten g
10 ¢ S B L Y R oo,
drugs that modulate cytokine production such as inhibitors of TNFo converting
enzyme (TACE);
drugs that modulate the activity of Th2 cytokines IL-4 and IL-5 such as blocking
monoclonal antibodies and soluble receptors;
15  PPAR-y agonists such as rosiglitazone;

5-lipoxygenase inhibitors such as zileuton.

In yet a further aspect of the invention, there is provided a product comprising a
compound of general formula (1) or (11) and one or more of the agents listed

20  above as a combined preparation for simultaneous, separate or sequential use in
the treatment of a disease or condition mediated by the action of PGD, at the
CRTH2 receptor.

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

25  following non limiting examples and the drawings in which:

Figure 1 shows the effects of CRTH2 agonists on calcium mobilisation in
CHO/CRTH2 cells.



22 Example 1 - Synthesis of 3-Sulfonyl indole Derivatives (Method A) 1.
Synthesis of 3-(Butane-1-sulfonyl)-5-fluoro-2-methyl-1H-indole Indium (111)
bromide (94.7 mg, 0.267 mmol) was added in one portion to a stirred 5
solution of 5-fluoro-2-methylindole (50 mg, 0.34 mmol) and butanesulfonyl
chloride (418 mg, 2.67 mmol) in 1,2-dichloroethane (2 ml) at room
temperature. The mixture was subjecteg to microwave conditions (85 C,
150 W) for 45 minutes, cooled to room temperature and then
corpentipled irbyachisiodeasduifobrdundutsiDeeivBtivdicaviethoy fiash
column chromatography on silica gel 10 eluting with 10 % ethyl acetate :
hexane to 100 % ethyl acetate gave the sulfone (55 mg, 15 %) as an
off-white SiyiﬁthésiswﬁtheBiﬂ@fhe 1- sulfonyl) -5-fluoro-2-methyl-1H-indole

[3-(B Iane fon oI 1- yI acetic ac
(O B o L i SR s A PP e e st
50. 2£b4ummnobf|r5 szmbthgdmdddecsdrmpgylie%vmrﬂm)lm tutaissuEdnyl

ONBTEL YAt 10 O Mk i e IR e

theThethyhhuemaasesatge@ed3nd mhidowae undifionss(@sdet] dispwigefor 45
and the resulting mixture stirred at room tem erature for é& hours. Th
P LR LIS R0 o RRLAY S AL L CRTCER A B Soelp oy 2

ethytcreetadsiddex 10poficitonobybifigsh oxgrM eoﬁramaowmzlrmd ¢ifida gel
con entratednlOlﬂ uo tcl/eaveareadue Th$g?/s e was taken up into
t

10 THERHNGYY thbie ARABRYAA GBI SRvoIH pone

walsb (hgnipwasahanatflggdtésone. portion at room temperature. The
mixture was stirred at room temperature for 3 hours and then the solution
adjusted to pH 4 with 10 % citric acid. The product was extracted with
ethyl acetate and the combined organic extracts were dried and

et to g WIE Carb i SARLL B SN DURA A VR oS-
15 (40frddid acMgQbgdundlt), dd J 9.8, 2. 3 Hz, Ar), 7.43 (1H, dd J 9.1,4.0
HZBA(BU%r(\)eA'l(lsUI‘f ﬁ)951flgo?ol:kz-h1e P\y‘ﬂ Zlg fndole (55 mg, 0.204 mmol) in
DMF (1 ml) was added dropwise over 1 minute to a stirred suspension of sodium
hydride (11 mg, 0.29 mmol; 60 % in mineral oil) in DMF (1 ml) at 0 °C. The

solution was stirred at 0 °C for 45 minutes and then ethyl bromoacetate (0.032 ml,
20  0.29 mmol) was added dropwise and the resulting mixture stirred at room
temperature for 18 hours. The mixture was adjusted to pH 4 with 10 % citric acid
and then extracted into ethyl acetate (2 x 10 ml). The combined organic extracts
were dried and concentrated in vacuo to leave a residue. The residue was taken
up into THF (1 ml) and lithium hydroxide monohydrate (19 mg, 0.464 mmol) in
25  water (1 ml) was then added in one portion at room temperature. The mixture
was stirred at room temperature for 3 hours and then the solution adjusted to pH 4
with 10 % citric acid. The product was extracted with ethyl acetate and the
combined organic extracts were dried and concentrated in vacuo to leave a
residue which was triturated with diethyl ether to give the carboxylic acid as an
30 off-white solid (5.4 mg, 8 %), &4 (400 MHz, MeOD) 7.57 (1H, dd J 9.8, 2.3 Hz,
Ar), 7.43 (1H, dd J 9.1, 4.0 Hz, Ar), 7.04 (1H, td J 9.1, 2.5 Hz, Ar), 4.79 (2H, s,



23 CH2COZ2H), 3.23-3.19 (2H, m, SO2CH2), 2.70 (3H, s, CCH3),

1.77-1.70 (2H, m, CH2CH2CH2CH3), 1.47-1.41 (2H, m,

CH2CH2CH2CH3), 0.93 (3H, tJ 7.6 Hz, CH2CH2CH2CH3); Tr = 1.38

min, m/z (ES') (M+H)' 308.24. Tr = 1.82 min (98 %), m/z (ES') (M+H)'
328.20. 5 Compound 2 was prepared using the same general method as

for Compound 1 but with appropriatelyadhosen starting materials.

Compound 2 - 3-(Biphenyl-4-sulfonyl)-5-fluoro-2-methyl-indol-1-yl]-acetic

10 aaimmla@zmngv(eemamzm) d2 7@ BHZSAQCHHO 124,170 @B, m,

7.7 4 ( 9 2 5Hz, Ar d .0,
TR ot 41 s % e T 6D A of 7o e
(ZFCHz@H-&E)—I,’qI:F@)QSH‘r$ @B@)ﬂlﬂ_l’rﬁ/ﬂ.@gmlwm (BEB)2MFH ) 4282 Inin (98
15 Example 2.z Syn ' -Sulfonyl indole Derivatives (Method B) 1.
2&%@5@%&&@3@2& . solution of methyl iodide (10 ml, 22.82 g,
50.161 mol) in acetone (50m1) was 20 added dropwise to a stirred
sumnp'mmd)ﬂe/ﬂaalpeedmoIuélﬂgZhHBhrﬂe?@ﬁ@aDﬁéHodml)‘@rfdompound 1 but
potam;ﬁum carbon tef&’ﬁ %}%{O .268 m |n acetone (150 ml). The

res apr%r%ﬂ%t A& 'P(go% erature for 4 hours. Water (250
mI) was added, and the mixture stirred for a further 15 minutes. The

or P RAHCNngs 25 D R el S SoT el Moo lager

10 (marithining pressure above 200 mbar to ensure no co-evaporation of
Cratir O R A T o R AL 1 e b, 777
The miaterialdias 0B dibHRe AYXTBey \8ikhzia, terthes. puifBtationr)24.49-7.39
(4H, m, Ar), 7.07 (1H, td, J 9.1, 2.5Hz, Ar), 5.07 (2H, s, CH,), 2.76 (3H, s, CH3);
Tr=1.52 min, m/z (ES") (M+H)" 424.1.
15
Example 2 - Synthesis of 3-Sulfonyl indole Derivatives (Method B)

1. 2-Methylsulfanyl-ethanethiol
A solution of methyl iodide (10 ml, 22.82 g, 0.161 mol) in acetone (50ml) was
20  added dropwise to a stirred suspension of ethane dithiol (11.24 ml, 12.62 g, 0.134
mol) and potassium carbonate (37.04 g, 0.268 mol) in acetone (150 ml). The
resulting mixture was stirred at room temperature for 4 hours. Water (150 ml)
was added, and the mixture stirred for a further 15 minutes. The reaction mixture
was extracted with dichloromethane (3 x 200 ml), the organic washings
25  combined, dried over sodium sulfate and evaporated (maintaining pressure above
200 mbar to ensure no co-evaporation of product) to give 2-methylsulfanyl-
ethanethiol. LC/MS showed <5% starting material and a 2:1 mixture of mono
and bis-methylated material. The material was used in the next step with no

further purification.
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2. [5-Fluoro-2-methyl-3-(2-methylsulfanyl-ethylsulfanyl)-indol-I-yl]- acetic
acid ethyl ester To a stirred solution of (5-fluoro-2-methyl-indol-1-yl)-acetic
acid ethyl ester (1.20g, 5.10mmol) and 2-methylsulfanyl-ethanethiol
(1.04g, 6.12mmol) in 1:1 5 EtOH:H20 (40m1) at room temperature was
added iodine (1.29g, 5.10mmol) and potassium iodide (0.847g,
5.10mmol). The mixture was heated to 290C and stirred for 2 hours, then
stirred at room temperature for 16 hours. The reaction mixture was

quenched[byribercapefind inytlidqn-ofeihtsaléshMadtaya fanylhedol - 1-yl]-

extrac ed w @h }E@i\/lﬁj% x 50ml). The organic washings were combined,
wa@ﬁeebcfﬁ it fed sodium thiosulfate (2 x 70m1), dried over

magoesigtitsulfedtudon evagpdtadec2ongiveybindidl-The)eaceti odcwdasthyl ester
ified b )

P SR P e bR eeReliol TG 3 T05an, in 11

dd Bt9R; 3,0 KHOml) a7 rbdnilieingedr 3t&r& whd dddedAokinedd. (294, ﬁjll)ﬁl.lﬁm) and

CoPRIn AT o uge e S T8 e e g o, and

2 5ifad, fs,rSCh‘dBDs 2ieh (8Hires, & CHB), ter@pe(3tdrd for .P6HmuUrs. The reaction
CO2C

[5- B?ug‘r"o 3%%2 UANShEL MorDR. SHEMUBHUNOR- 2 nsatHA R bl O a cancthen
amelxdartzlrtybésrmhznmc(le((mg J]’:hé’mlgwimeasladgedvmacsmbenbd washed
soluu noQ 5f| oro:2-meth .
10 o Wtk y"iléur? L ysﬁ?é’vrs& ate (G- pmD, dlrisd, guer, magesiy Sylfate and
3.48rapncdjaa tuJgwamGManeTth@radeonidnvﬂampaﬁaMd)yAﬂmﬁmmgmm (3 x

g:%éeacéli%rg Fr‘?quxr: re Was u%eg?P é&ed b eful a dﬁltg)%rg&ﬁd Ch ). s,

DC@WD(QMH@OGH)C%& T Be (O ianid W&SZ)M@ Mzener;tovnbmamaud washetl Hz,

DA LA DA T e i CNEIHE, GHED e e A 72

sulfihze a@q@u@w@uea BEGIVED a(ZpaI(mgr@ela(mﬂé_gs,teﬂlﬁm_xéﬁd(ZFhmsoﬁnHZCHz),
(1 668 b S g W COE RS S et ey A1 I HICHS,

7 22 (1H, dd J 9.0, 4.0 Hz, Ar), 7.08 (1H, td J 8.9, 2.5 Hz, Ar),
3. [5-Fluoro-3-(2-methanesulfonyl-ethanesulfonyl)-2-methyl-indol-1-yl]-
acetic acid ethyl ester
Oxone (8.43g, 13.7mmol) was added to a stirred solution of [5-fluoro-2-methyl-3-
(2-methylsulfanyl-ethylsulfanyl)-indol-1-yl]-acetic acid ethyl ester (1.17g,
3.43mmol) in 4:1 1,4-dioxane:H,O at room temperature. After 30 minutes the
reaction mixture was quenched by the careful addition of saturated sodium
bicarbonate (50ml; care — effervescence), then extracted with DCM (2 x 100ml).
The organic washings were combined and washed with brine (2 x 100ml).
Aqueous washings were then back-extracted with DCM (100ml). All organic
layers were combined, dried over magnesium sulfate and evaporated to give a
pale green crystalline solid. The solid was suspended in DCM and collected via
filtration to give the ester (1.06g, 76%). &y (400 MHz, CDCl3) 7.66 (1H, dd J
9.1, 2.5 Hz, Ar), 7.22 (1H, dd J 9.0, 4.0 Hz, Ar), 7.08 (1H, td J 8.9, 2.5 Hz, Ar),
4.86 (2H, s, CH,CO,Et), 4.26 (2H, q J 7.1 Hz, CO,CH,CHj3), 3.61-3.57 (2H, m,
CH,CHy), 3.48-3.44 (2H, m, CH,CHy), 2.99 (3H, s, SCH3), 2.71 (3H, s, CH3),



4.86 (2H, s, CH2COZ2Et), 4.26 (2H, q J 7.1 Hz, CO2CH2CH3), 3.61-3.57
(2H, m, CH2CH2), 3.48-3.44 (2H, m, CH2CH2), 2.99 (3H, s, SCH3), 2.71
(3H, s, CH3), 25 1.30 (3H, tJ 7.1 Hz, CO2CH2CH3). 4. Compound 5 -
[[5-Fluoro-3-(2-methanesulfonyl-ethanesulfonyl)-2-
methyl-indol-1-yl]-acetic acid 5 Lithium hydroxide monohydrate (132 mg,
3.14 mmol) was added in one portion tR5a stirred solution of
[5-fluoro-3-(2-methanesulfonyl-ethanesulfonyl)-2-methyl- indol-1-yl]-acetic
acid. sohpirester (1196, ¢R06M B/ in THE : water (5:1; 15 ml) and the
resulting mixture stirred at room temperature for 2 h. The mixture was
concentrated in vacuo to leave a residue which was partitioned between
ethy] 10 aCetaisoand 10 % ciiiffcFlaick-oF Bé o rgethiariesidfongs sbpaatdéonyl)-2-

and t ue lution extracted with ethyl acetate (3 x 100 ml). The
Wf@fq&%%ﬁ 11&3%?& $Wte dried and concentrated in vacuo to leave
5 an bfﬂqwimtél)wﬂukld'dmsnmhwmm (I:lel trigy @ tedraviibl Yichsosddedtiaoretportion
give the carhox n off id 8 44 %), 6x (40
VD e e T8 ANt A as e I ey B metny-
Ar)lrﬂxﬂ;’l@ﬁl-aseﬁﬁ-bzmﬁm eStQOGB%q,ZI-IGIHnrﬁﬂ))Z@FHE{EHB\)a@ﬂ(S:GZIﬂIS ml)
CH2C 3.0 3H 0Q2CH3 2 75 3H ), Tr=1.0
B e T 5178 T BRI 2 Rerd G v
by eostaiiatenlie vaouy apnmpamHGSMmgvmmmqoﬂﬂtmmbama}- ethyl
Ifonyl-5-f -2- I [-1-y])- [ id Tr =
10 (3- Ca?%aﬁ angd 4@2%) ﬁrla) lfgéo n;‘:p mgl(\? S sgaargf%%t'gn “ARe 5queous
(3 Sdubiamextiractuanab @foylydcettiteo(® 2100k thll-intdelebrpbinad @tigaacideXtracts

;3052 n(]jérrrllﬁlti: /\Z/g(sE%dF %QE%%QV%ZUOE af“é%/'g g’n o%y ntﬁ?es 'sSon 3 %Hel:fcs)(r)lpfd was
then triturated with dichloromethane to give the carboxylic acid as an off-white
solid, (438 mg, 44 %), oy (400 MHz, d6-Acetone) 7.58 - 7.63 (2H, m, Ar) 7.09

15 (1H, td J 9.2, 2.6 Hz, Ar), 522 (2H, s, CH,CO;H), 3.60-3.66 (2H, m,
SO,CH,CHy), 3.45 (2H, m, SO,CH,CHy), 3.02 (3H, s, SO,CHj3), 2.75 (3H, s,
CHs); Tr = 1.08 min (98 %), m/z (ES") (M+H)* 378.16.

Compounds 3 and 4 were prepared by a similar route using appropriate starting
materials.

20
Compound 3 - (3-Carboxymethanesulfonyl-5-fluoro-2-methyl-indol-1-yl)-
acetic acid

Tr = 1.16 min, m/z (ES") (M+H)" 330.10.
25 Compound 4 - (3-Carbamoylmethanesulfonyl-5-fluoro-2-methyl-indol-1-yl)-
acetic acid

Tr = 1.50 min, m/z (ES*) (M+H)* 329.17.

Example 3 - Synthesis of 3-Sulfonyl indole Derivatives (Method B?2)

30
A similar method to that set out in step 2 of Example 2 above was used to

synthesise the following intermediates. However, hydrolysis to the acid took



30 A similar method to that set out in step 2 of Example 2 above was used

to synthesise the following intermediates. However, hydrolysis to the acid

took 26 place before oxidation to give the sulfone or sulfoxide derivative.

[5-Fluoro-2-methyl-3-(quinolin-8-ylsulfanyl)-indol-1-yl]-acetic acid Sx (400

MHz, MeOD) 8.95-8.94 (1H, m, Ar), 8.36 (1H, dd J 8.3, 1.7 Hz, Ar), 5

7.64-7.60 (2H, m, Ar), 7.45 (1H, dd J 8.86 4.2 Hz, Ar), 7.29 (1H, t J 7.8 Hz,

Ar), 7.09 (1H, dd J 9.2, 2.6 Hz, Ar), 7.00 (1H, td J 9.2, 2.6 Hz, Ar), 6.85

(1Hplagerbefdre/oRittidhrio 9ild (H-busiontAGOZbXI02 dsti@vs, CCH3); Tr

=1.30 min, m/z (ES") (M+H)' 367.39. 10

[5-Fluoro-2-methyl-3-(quinolin-2-ylsulfanyl)-indol-1-yl]-acetic acid Sx (400

MH3: Mes?D-LENEL LRl 6l i 28-A9u [F 93/ I Lin ddI J1 A/ Hdze thy hcTB2

(1H, d J 8.1 Hz, An), 7.76 (1H, app td J 7.1, 1.4 Hz, Ar), 7.53 (1H, app td J

7 AR M, W Sy i S0 G g V4 o e
5 (sz7$@17?6©23éz(4§H1;quﬂ)97249@Himdké)g.@gﬂz(m, @5},87839*(1+/AJ),J57158L Hz, Ar),

H,s. CH H). 2.55 15 (3H. s, H3); Tr = 1.37 min, m/z (ES'

(L G50 S840 S OBy 0 Feb e ARSI a9

1-yileeticrasico 3 (@00 Mtz | 282 (BH ds) BSHIR, F)= 718D (Hih, m/z

dJ7.8Hz, A, 7.50- 7.43 (2H, m, Ar), 7.31-7.24 (2H, m, Ar), 7.06 (1H td J

9.024 K-lz\é,Jer),%Q?LSg?ZH, 20's, CH2CO2H), 2.60 (3H, s, CCH3); Tr =

1.49 min, m/z (ES’) (M+H)' 373.34. (3-Ben

Isulf [-5-fl -2-methyl-indol-1-yI)- ti id S 50 MHz, .
10 2 TN 2 e e SO ATy sl A dhscid 14
(1H5, ddGoNmHZ, Mo D B.01 Q11692 (818. Hig, Ar), .99 (BH, $IGH8AGORH), 7.82

25 3.75%2H s, ArCH2), 2.01 (3H, s, CH37); Tr = 1.56min (100%) m/z (ES?
(M dP 6 H7rABk ierhtEbiaRBLLar theh hEloniibedtd itk app td J 7.0,

COm.QQHE‘,d&rWHWQW,fGHULQal,(Jl).zf\dh@,fﬁf),i$.163(1¥|l,lamg the Q?quﬂﬂgr), 7.03
method. 30
(1H,td J 9.2, 2.6 Hz, Ar), 6.87 (1H, d J 8.8 Hz, Ar), 5.14 (2H, s, CH,CO;H), 2.55
15  (3H, s, CCH3); Tr = 1.37 min, m/z (ES") (M+H)" 367.24.

[3-(Benzothiazol-2-ylsulfanyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

Sy (400 MHz, MeOD) 7.81 (1H d J 8.3 Hz, Ar), 7.71 (1H, d J 7.8 Hz, Ar), 7.50-

7.43 (2H, m, Ar), 7.31-7.24 (2H, m, Ar), 7.06 (1H td J 9.0, 2.4 Hz, Ar), 5.15 (2H,
20 s, CH,CO,H), 2.60 (3H, s, CCHs); Tr = 1.49 min, m/z (ES") (M+H)" 373.34.

(3-Benzylsulfanyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

84 (250 MHz, ds-DMSO) 7.46 (1H, dd J 8.8, 4.3 Hz, Ar), 7.21-7.18 (3H, m, Ar),

7.14 (1H, dd J 9.5, 2.5 Hz, Ar), 7.01-6.92 (3H, m, Ar), 4.99 (2H, s, CH,CO,H),
25  3.75(2H, s, ArCH,), 2.01 (3H, s, CH3); Tr = 1.56min (100%) m/z (ES") (M+H)"

330.16.

These intermediates can then be oxidised to give compounds of general formula
(I) where n is 1 or 2 using the following method.
30
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27 1. Compound 6 - [3-(Benzothiazole-2-sulfonyl)-5-fluoro-2-methyl-indol-
1-yl]-acetic acid and Compound 7 -

[3-(Benzothiazole-2-sulfinyl)-5-fluoro-2- methyl-indol-1-yl]-acetic acid 5
Potassium peroxymonosulfate (131.0 mg, 214 mmol) was added in one
portion to a stirred solution of the
[3-(benzothiazol-2-ylsulfanyl)-5-fluoro-2methyl-indol-I- yl]-acetic acid, 20.0
mg, 53.6 mmol) in 1, 4-dioxane : water (0.3 ml; 4:1) at room temperature.
The. mixtuGdmips it 60-af3-¢Ben tethiereli: e Jolfdid/h-Sriudr: Z2methyl-indol-

Tl A A AL r T RS 3 | o A A B Bt oro-2-

extlmmswvmdolAIB@ih]eabvs\ﬂi‘xhdmmle dried and concentrated in vacuo to

leave a solid which was purified by preparative HPLC to give the sulfone,
Compound 6 (10.0 mg, 46 %) as an off-white solid, Sx (400 MHz, MeOD)

8. maiéimhoddxymﬁwﬁlﬁ]ﬂalm (AB)], /i@, A4, rolahdl Pvias2adidett jirdohe portion to

7 65 Ar, 7. 06 (1H,.td J
TR Sl AR v P ot 23 Ry ey ey o1
mlryl(llélféﬂb)amdzz((Eﬁmdvl&}B ADbaR)linmhAtdeozatixeteC 3ol ) at room
(3.2m %) as an off white SO|Id X (400 MHz, Me H, a
o TPy TETE e pliieh P PR, R 1o R e 2
dd Shﬂlﬁhl@@(hdﬂﬂloﬁr))f?sﬁﬂl(IﬂTHb[d:drB(mﬁﬁZ(S hik), Ags aMleﬂhd Prédyct was
N, 5. 2.78 (3H, s, CC 3
10 Gty SR AR o2 B o B e e e
usm@sﬂh&dsmrthetgmoermhedeihdotoméotra(ﬁrdnpomnde f:‘odladv@ dedhdtivhich was
appropria chose sta aterlal 0
B A e B e R e s o s %
Mz, ddeEry6te dlid], &, DG MHZAMeSJEQ 8111, @B, BbsHid, A7) 98218 Hz, Ar),
(1H, ¢.J 8.6 Hz, An), 8.02 (1H,.d
SR 8880 R, ok i sl P AL R e A e
9.1AR),57198, (1H, td J 9.1, 2.5 Hz, Ar), 4.76 (2H, s, CH,CO,H), 2.85 (3H, s, CCHy);
Tr = 1.44 min (100 %), m/z (ES") (M+H)" 405.21, and the sulfoxide, Compound 7
(3.2 mg, 15 %) as an off-white solid, 64 (400 MHz, MeOD) 8.16 (1H, appd J 9.1
Hz, Ar), 8.01 (1H, d J 8.1 Hz, Ar), 7.62-7.54 (2H, m, Ar), 7.47 (1H, dd J 9.1, 4.0
Hz, Ar), 7.23 (1H, dd J 9.6, 2.5 Hz, Ar), 7.02 (1H, td J 9.1, 2.0 Hz, Ar), 5.10 (2H,
s, CH,CO2H), 2.78 (3H, s, CCHz); Tr = 1.34 min (100 %), m/z (ES") (M+H)"
389.09.

Compounds 8 to 10 were prepared using the same general method as for

Compounds 6 and 7, but with appropriately chosen starting materials.

Compound 8 — [5-Fluoro-2-methyl-3-(quinoline-2-sulfonyl)-indol-1-yl]-acetic
acid

81 (400 MHz, MeOD) 8.57 (1H, d J 8.6 Hz, Ar), 8.20 (1H, d J 8.6 Hz, Ar), 8.13
(1H, d J 8.6 Hz, Ar), 8.02 (1H, d J 8.1 Hz, Ar), 7.89-7.82 (2H, m, Ar), 7.73 (1H,
app t J 8.1 Hz, Ar), 7.42 (1H, dd J 8.8, 4.3 Hz, Ar), 7.05 (1H, td J 9.1, 2.5 Hz,
Ar), 5.08 (2H, s, CH,CO,H), 2.86 (3H, s, CCH3); Tr = 1.39 min (92 %), m/z
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Ar), 5.08 (2H, s, CH2CO2H), 2.86 (3H, s, CCH3); Tr = 1.39 min (92 %),
m/z 28 (ES') (M+H)' 399.26. Compound 9 -
[5-Fluoro-2-methyl-3-(quinolin-8-ylsulfonyl)-indol-1-yl]- acetic acid 5 Sx
(400 MHz, MeOD) 8.89 (1H, app d J 4.3 Hz, Ar), 8.71 (1H, dd J 7.3 Hz,
Ar), 8.34 (1H, app d J 8.3 Hz, Ar), 8.20 (1H, app d J 8.3 Hz, Ar), 7.80 (1H,
tJ 8.1 Hz, Ar), 7.58 (1H, dd J 10.1, 2.58lz, Ar), 7.53 (1H, dd J 8.3, 4.3
Hz, Ar), 7.34 (1H, dd J 8.8, 4.3 Hz, Ar), 6.95 (1H, td J 9.1, 2.5 Hz, Ar),
5.0EEHM+aM28D261), 2.97 (3H, s, CCH3); Tr = 1.78 min (100 %), m/z
(ES") (M+H)' 399.29. 10 Compound 10 -
(5-Fluoro-2-methyl-3-phenylmethanesulfonyl-IH-indol-I- yl)-acetic acid Sx
(2500vitdzudd-DMSO) T3 El(idto-dddedtyl 8K ddan&in-8-BBU(fbhyddt ih8oB,1-yl]-
2.5 Hz, Ar), 7.30-7.19 (3H, m, Ar), 7.10 (1H, td J 9.1, 2.6 Hz, Ar), 7.02
(2|%°ﬁf!CAar%d15 5.10 (2H, s, CH2CO2H), 4.51 (2H, s, ArCH2), 2.06 (3H, s,
CHS);(20-M32mMirADP@%Y 11142, (&P )d(M48)H362Ar3 38 Exqmmwleid I 7.3 Hz, Ar),
Synthesis of 3-Sulfamayl indole Dea/atives Method C;?ﬁ 0The (nethod
deLorbbt bERRFIY BBy 01 A FoaRAS oSl orf RHLH i 81 He.
whigh) X 88NB9, dd J 10.1, 2.5 Hz, Ar), 7.53 (1H, dd J 8.3, 4.3 Hz, Ar), 7.34 (1H, dd
[3-(4-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indal-I-yl]-acetic  acid
et P A 2B A IHIrHE i (0220 AR dddedO2H). 297
dro@wise oM.}, min-ta agstiired GOlYom/efES™) (M+H)" 399.29.
(5-fluoro-2-methyl-indol-1-yl)-acetic acid ethyl ester (100 mg, 0.43 mmol)
in ether (1 ml) at 0 C. The solution was stirred at 0 C for 10 min and then
corgemisatartinlvacuo(soree 2 iesitiye- Svpisinylascezantsarfedytti-indol-1-
dich'orometharﬁ (2 x 2 ml). The residue was taken up in dichloromethane
and é@?ﬁgﬁ %! -diisopropy! ethylamine (0.075 ml, 0.43 mmol) and
4-chlazsiime (93-BMSD)0742 ALY \7er e, adsied., Thp essitng, aixiwus, 2.5
was stirred at room
Hz, Ar), 7.30-7.19 (3H, m, Ar), 7.10 (1H, td J 9.1, 2.6 Hz, Ar), 7.02 (2H, m, Ar),
5.10 (2H, s, CH,CO,H), 4.51 (2H, s, ArCH,), 2.06 (3H, s, CH3); Tr = 1.30min

(100%) m/z (ES) (M+H)* 362.13.

Example 4 — Synthesis of 3-Sulfamoyl indole Derivatives (Method C)

The method described below is employed for compounds of general formula (I)
in which X is NR®,

1. [3-(4-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic
acid ethyl ester

Chlorosulfonic acid (0.042 ml, 0.63 mmol) was added dropwise over 1 min to a
stirred solution of (5-fluoro-2-methyl-indol-1-yl)-acetic acid ethyl ester (100 mg,
0.43 mmol) in ether (1 ml) at 0 °C. The solution was stirred at 0 °C for 10 min
and then concentrated in vacuo to leave a residue which was azeotroped with
dichloromethane (2 x 2 ml). The residue was taken up in dichloromethane and
then N,N-diisopropyl ethylamine (0.075 ml, 0.43 mmol) and 4-chloroaniline (53.4
mg, 0.42 mmol)) were added. The resulting mixture was stirred at room



29 temperature for 40 min and then concentrated in vacuo to leave a
residue which was partitioned between ethyl acetate (5 ml) and water (5

ml). The organic layer was then separated, washed with a saturated

solution of sodium hydroxide (20 ml), dried and concentrated in vacuo to
leave a residue which was purified by 5 flash column chromatography
(Flashmaster) on silica gel eluting with 28 % ethyl acetate : heptane to

give the sulfonamide (6 mg, 3%) as an off-white solid, 6H (400 MHz,
CDederabidd Ibt, 40l thid. anad.thétzcdagentrh&d ih2/6stio 10, IAg)e7a08sidi@Owhich

(1H, m, Ar),.6.96-6.90 (2H Ar), 6.55 (1H, s, NH), 4.73 (2H, s, NCH2
s HRRtPRES e eSS ) St 5 B e taver
HzwaD s H2parkded Tivashdl/ wiih 61L& atednfol(EiSH 0¥1-sbt)iudaShyaroxide (20
Compoynd 11 - [3-(4-Chloro:phenylsulfamoyl)-5-fluoro-2-methyl- -
B SABEE RN e AUy Eies SR s, RHFRY by
5 in flasaro@umih waeadtbemady i(Ftasemastionoto sil istirgetl edofirtipwidi 15 % ethyl
[3-(4-chloro-phenylsulfamoyl)-5-fluoro-2- methyl-indol-1-yl]-acetic acid ethyl
ot 8o ST T VSRR (B LR R, o
wag4eir el t ComisJenseatl rédfargsh andHhesrihe. 18-y abtieHmixtuse), 7.05-
Wa%a%?j sted tg?ﬁ 1 with 1M %rochltgic acig. The prgguct W?S
ext Wit 5} 884 A5 ) anf IR HdminiNEH: hganie ).
20 yveoe(trendued RnE COTENDIALRAABIaGH) 1 Pothelcarh@kylie ackB Hz,
(4. , ({2 as an_off-white solid, Q0 MHz, CDC13) 8.74 (1H, s,
10 Nk%{g'g?Sﬁh?}dd ?@7.5?5‘.2]159,‘%50(“2&%- N i) rﬁ%gr),6.99-6.92 (3H,
m, Ar), 4.67 (2H, s, NCH2), 2.41 (3H, s, CH3); Tr = 1.84 min (91 %), m/z
(ES) (M+H)' 397. 25 Compou 12 to 25 were prepared using the same
gerral CBRRBE T Sppl P ERA A oo - ethyl-
Comgolind/llZedBe(3ciehloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-I-
yl]-acetic acid 30 6H (400 MHz, CDC13) 7.63 (1H, dd.J 9.3, 2.6 Hz. Ar),
e oAy s 40 . A TS vl (2 f 4 aced
15 4.7 @4, sorN6HHR) axdfred solution of [3-(4-chloro-phenylsulfamoyl)-5-fluoro-2-
methyl-indol-1-yl]-acetic acid ethyl ester (6 mg, 0.014 mmol) in tetrahydrofuran
(2 ml). The resulting mixture was stirred at room temperature for 3 h and then the
pH of the mixture was adjusted to pH 1 with 1M hydrochloric acid. The product
was extracted with ethyl acetate (2 x 10 ml) and the combined organic extracts
20  were then dried and concentrated in vacuo to give the carboxylic acid (4.3 mg,
77 %) as an off-white solid, 6y (400 MHz, CDCl;) 8.74 (1H, s, NH), 7.70 (1H, dd
J 9.5, 2.6 Hz, Ar), 7.13-7.06 (3H, m, Ar),6.99-6.92 (3H, m, Ar), 4.67 (2H, s,
NCH,), 2.41 (3H, s, CH3); Tr = 1.84 min (91 %), m/z (ES") (M+H)"* 397.

25 Compounds 12 to 25 were prepared using the same general method but with

appropriately chosen starting materials.

Compound 12 - [3-(3-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-
yl]-acetic acid

30 &y (400 MHz, CDCl3) 7.63 (1H, dd J 9.3, 2.6 Hz, Ar), 7.17-7.14 (1H, m, Ar),
7.10-6.98 (5H, m, Ar, NH), 6.86-6.84 (1H, m, Ar), 4.73 (2H, s, NCH,), 2.46
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30 (3H, s, CH3); Tr = 1.84 min (100 %), m/z (ES') (M+H)' 397. Compound

13 - [3-(4-Fluoro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-I- yl]-acetic acid

5 Sx (400 MHz, CDC13) 8.45 (1H, s, NH), 7.66 (1H, dd J 9.7, 2.3Hz, Ar),
7.11 (1H, dd J 9, 4.2Hz, Ar), 6.97-6.90 (3H, m, Ar), 6.81-6.77 (2H, m, Ar),
4.64 (2H, s, NCH2), 2.29 (3H, s, CH3); Tr = 1.79 min (99 %), m/z (ES)
(M+H)' 381. Compound 14 - 30
[3-(2-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-I- 10 yl]-acetic acid

SX (B0 M) CIDCIB34 rhikh (B0 SoyN)z =SSy (MOHFHRIM, Ar), 7.23-7.13

(3H, m, Ar), 7.03-6.93 (2H, m, Ar), 4.70 (2H, s, NCH2), 2.44 (3H, s, CH3);
Tr=1.83 (100 %), m/z (ES’) (M+H)' 397. 15 Compound 15 -
(3-Bennytsuithmayl-5-fBigtorRametprangoli ifar egte i e Roich-Sx g0y IMhtin| - 1-
dG(;g SC%Z 7.99 (1H, t J 6.3 Hz, Ar), 7.58 (2H, m, Ar), 7.21 (4H, m, Ar),

7. jz/lj'i‘file G343 2 65 Hz, Ar), 5.1 (2H, s, CH2CO2H), 3.92 (2H, d J
6.33,,Hz0NKAH2) CrH61£B8145,(DHII), NHY; 1.84.(0iA, @0%),, 2/ZHE R MARIY1H,
377g25. 20 Compgﬁgld

1698-F1tofce 5% ol the oy 2otk Ibuifaniby SRty ARt d-Ai:adelft (2H. S,
aciNGM IO, I6PMSE) D11 B Mih BI9IE)2NHESS KiHHHBE19.00,

4.4 Hz, Ar), 7.47 (1H, dd J 10.2, 2.6 Hz, Ar), 7.23 (1H,dd J 7.9, 1.6 Hz,

Ar), 7.09-7.01 (2H, 25 m, Ar), 6.84 (1H,tJ 7.7 Hz, Ar), 6.77 (1H,d J 7.2

Hz CAh @2t s. QB2 ORI 03pMe P RES))-2-Bu6Bb 2saeiti)iAeol-1-
=1.31 min (100%), m/z (ES') (M+H)' 393.25. 31 Compound 17 -

[S-P’f '@F@-@@ﬁ\%ethoxy-phenylsuIfamoyl)-2-methyl-indoI-I- yl]-acetic acid

Sx &4 Qa0 - £EcBUISO). 6D §2H1E NH)S PRI 1Y/ (48 (M 1Add 7.28.812 @H, m,

Hz, Ar
Ar),)’7.03-6.93 (2H, m, Ar), 4.70 (2H, s, NCH,), 2.44 (3H, s, CH3); Tr = 1.83 (100
%), m/z (ES*) (M+H)+ 397.

Compound 15 — (3-Benzylsulfamoyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
81 (400 MHz, ds-DMSO) 7.99 (1H, tJ 6.3 Hz, Ar ), 7.58 (2H, m, Ar), 7.21 (4H,
m, Ar), 7.09 (1H, td J 9.23, 2.65 Hz, Ar), 5.11 (2H, s, CH,CO,H), 3.92 (2H, d J
6.31 Hz, NCH,) 2.56 (3H, s, CH3), Tr=1.31min (100%), m/z (ES*) (M+H)*
377.25.

Compound 16 - [5-Fluoro-3-(2-methoxy-phenylsulfamoyl)-2-methyl-indol-1-
yl]-acetic acid

84 (400 MHz, ds-DMSO) 9.18 (1H, s, SO.NH), 7.52 (1H, dd J 9.00, 4.4 Hz, Ar),
7.47 (1H, dd J 10.2, 2.6 Hz, Ar), 7.23 (1H, dd J 7.9, 1.6 Hz, Ar), 7.09-7.01 (2H,
m, Ar), 6.84 (1H,tJ 7.7 Hz, Ar), 6.77 (1H,d J 7.2 Hz, Ar), 5.05 (2H, s,
CH,CO;H), 3.24 (3H, OCHg), 2.30 (3H, s, CH3); Tr =1.31 min (100%), m/z
(ES") (M+H)* 393.25.



7.36 (1H, dd J 9.0, 4.6 Hz, Ar), 6.98 (1H, dd J 9.2, 2.8 Hz, Ar), 6.93 (2H, d
J9.1 5Hz, Ar), 6.74 (2H, d J 9.1 Hz, Ar), 4.45 (2H, s, CH2CO2H), 3.64

(3H, s, OCH3), 2.36 (3H, s, CH3); Tr = 1.27 min (100%), m/z (ES') (M+H)'
393.26. Compound 18 -
(5-Fluoro-2-methyl-3-phenylsulfamoyl-indol-1-yl)-acetic acid 10 Sx (400
MHz, d6-DMS0) 10.15 (1H, s, SO2NHR17.60 (1H, dd J 10.1, 2.6 Hz, Ar),
7.53 (1H, dd J 9.1, 4.5 Hz, Ar), 7.17 (2H, m, Ar), 7.07 (1H, dd J 9.1, 2.6

Hz Cémpaudidl @H; [B;A0e e BB(ELhethbXy3phznieu Bddof@H2 $nethyl-indol-1-
CH%%OZ , 248 (3H, s, CH3); Tr = 1.28 min (96%), m/z (ES') (M+H)'
36329CE rlﬁipound

19-43@0d-Mia| eroemersay)saléanon) sSStoumet? TrstityHinid al-1.0:-3/acrlic Ar),
acid Sx (400 MHz, d6-DMS0) 7,92 (1H. bs, SOZNJHB) 7.47 (1H. dd J 1

: 0.3
2.6/ (W Al AP G R e A WO RALH. 8 A 2 L7 14) A3 (31 @M 91
T e s (O 70 o G CO A% (ot NCL ) A8 (i a
.7 Hz, An), 4. S, 3. , S . . S,
st BRH: S i oy 2 0y o o o) Ao 28 201
[5-Fluoro-3-(3-methoxy-phenylsulfamoyl)-2-methyl-indol-I- yl]-acetic acid
25 Sx (400 MHz, d6-DMSO) 10.22 (1H, s, SO2NH), 7.60.(1H, dd .1 9.9, .
e R R S 2 i R N Y TR
AnNa&do (1H, d 8.7 Hz, Ar), 4.88 (2H, s, CH2CO2H), 3.60 (3H, s, OCH3),
2.54 (3H, s, CH3); Tr = 1.28 min (100% m/zuSES' (M+H)' 393.28. 32
10 cofrpdQhdv1z é:EMé@zl% Fg_$ns ROy B 48 i 2.

acig$x7(4901MHr 96-PMS P 1A 17(3 1 (A1 SR AN 0761 KL b 9& 1 106lH7,
2.6 Hz,_Ar), 7.55 (1H, dd J 9.1 4.5 Hz, Ar). 7.08 (1H, dd J 9.2, 2.6 Hz,
AryAR.0BGE (PR 1.8 65 A0) (753 Hzrf\vh 45, BHes (Blrf G2y g8

AN3H08 (BHL)s e HACR2hIh @&5)(Fhiz SESHBIA-A-HS5 £88128, ArCH3), Tr =
1.33 min (100%), m/z
15  Compound 19 - [3-(3,4-Dichloro-benzylsulfamoyl)-5-fluoro-2-methyl-indol-
1-yl]-acetic acid
dn (400 MHz, dg-DMSQO) 7.92 (1H, bs, SO,NH), 7.47 (1H, dd J 10.3, 2.6 Hz,
Ar), 7.40 (1H, d J 8.3 Hz, Ar), 7.37 (1H, d J 1.7 Hz, Ar), 7.31 (1H, dd J 9.0, 4.6
Hz, Ar), 7.13 (1H, dd J 8.2, 2.0 Hz, Ar), 6.96 (1H, td J 9.3, 2.7 Hz, Ar), 4.32 (2H,
20 s, CH,COzH), 3.93 (2H, s, NCHy), 2.49 (3H, s, CH3); Tr =1.43 min (97%), m/z
(ES") (M+H)" 445.15.

Compound 20 — [5-Fluoro-3-(3-methoxy-phenylsulfamoyl)-2-methyl-indol-1-
yl]-acetic acid

25 84 (400 MHz, de-DMSO) 10.22 (1H, s, SO,NH), 7.60 (1H, dd J 9.9, 2.5 Hz, Ar),
7.50 (1H, dd J 9.1, 4.1 Hz, Ar), 7.05 (2H, m, Ar), 6.61 (2H, m, Ar), 6.50 (1H, d
8.7 Hz, Ar), 4.88 (2H, s, CH,CO;H), 3.60 (3H, s, OCH3), 2.54 (3H, s, CH3); Tr=
1.28 min (100%), m/z (ES") (M+H)" 393.28.
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(ES') (M+H)' 377.24. Compound 22-
(5-Fluoro-2-methyl-3-p-tolylsulfamoyl-indol-1-yl)-acetic acid 10 Sx (400
MHz, d6-DMSO) 9.90 (1H, bs, SO2NH), 7.55 (1H, dd J 10.2, 2.6 Hz, Ar),
7.32 (1H, dd J 9.1, 4.6, Ar), 6.94 (5H, m, Ar), 4.31 (2H, s, CH2CO2H),
2.45 (3H, s, CH3), 2.15 (3H, s, CH3), Tr = 1.33 min (100%), m/z (ES’)
(M+H)' 377.25. 15 Compound 23 - 32
[3-(4-Chloro-benzylsulfamoyl)-5-fluoro-2-methyl-indol-1- yl]-acetic acid Sx

(4000WipBLAG-DMIEFRBEIDHMEhGIBHZ-DIABLTEEBOY BRI LA Addetic
7.25 (2H, d J 8.6 Hz, Ar), 7.18 (2H, d J 8.6 Hz, Ar), 7.07 (1H, td J 9.5, 2.7
Hz3RH, 5.07 (2H, s, CH2CO2H), 3.93 (2H, d J 6.3 Hz, NCH2) 2.56 (3H,

S, GH@0d MH20dL-BMBD) (20%), (1+, $ESD MY 8L 1161 dgampaund 24,

[3é§renzgl-methyl-suIfamo%?_iS-fluoro-2-methyl-indol-l— []- acetic acid Sx

(400 ME22dbtbRISHY 1. 82 (7 Afer I-98 .61 BAL2 A9 g AR, 6833l d )

g CLCOR 10 G NCADY. 2,60 (At 2 NCRA) SR 3t <
H.s, CH H), 4.10 (2H, s, NCH?2), 2. H, s, NCH3), 2.48 (3H, s,

iSRRI IR e AR TN DT

[5-Fhadyqra-rgthait7324pyridin-3-ylsulfamoyl)-indol-1-yl]- 30 acetic acid Sx

(400 MHz, d6-DMSO) 10.42 (1H, S, SO2NH), 8.25 (1H, d J 2.6 Hz, Ar),

8.19 33 (1H, d, 3.3 Hz, Ar), 7.59-7.55 (2H, m, Ar), 7.40 (1H, d J 8.3Hz,

ArCérapoladd 22H (3vF 10k & 2L el -l AQATAMByA9r (@61, sy (HdBgtit lacid
=0.96 min (100%), m/zéES') M+H)' 364.1. 5 Examéale 5 - Measurement

of EREAS MhlzaghridMRQi RrisSP Mt thodd M ddidil0 2026 Hz,
Cajgiyim-Sdyeiwasrichasest fremisiecwasPevsep (Y okngemHy K45

(3H, s, CHg), 2.15 (3H, s, CHa), Tr = 1.33 min (100%), m/z (ES*) (M+H)*
377.25.

Compound 23 — [3-(4-Chloro-benzylsulfamoyl)-5-fluoro-2-methyl-indol-1-
yl]-acetic acid

Sy (400 MHz, ds-DMSO) 8.04 (1H, tJ 5.9 Hz, NH), 7.58-7.51 (2H, m, Ar), 7.25
(2H, d J 8.6 Hz, Ar), 7.18 (2H, d J 8.6 Hz, Ar), 7.07 (1H, td J 9.5, 2.7 Hz, Ar),
5.07 (2H, s, CH,CO,H), 3.93 (2H, d J 6.3 Hz, NCH,) 2.56 (3H, s, CH3); Tr =
1.38 min (91%), m/z (ES") (M+H)" 411.07.

Compound 24 — [3-(Benzyl-methyl-sulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-
acetic acid

84 (400 MHz, ds-DMSO) 7.52 (1H, dd J 10.0, 2.6 Hz, Ar), 7.46 (1H, dd J 8.9,
4.4 Hz, Ar), 7.39-7.28 (5H, m, Ar), 7.03 (1H, td J 9.4, 2.8 Hz, Ar), 4.46 (2H, s,
CH,CO,H), 4.10 (2H, s, NCH,), 2.60 (3H, s, NCH3), 2.48 (3H, s, CH3); Tr=
1.43 min (100%), m/z (ES™) (M+H)* 391.15.

Compound 25 — [5-Fluoro-2-methyl-3-(pyridin-3-ylsulfamoyl)-indol-1-yl]-
acetic acid
dn (400 MHz, de-DMSO) 10.42 (1H, s, SO,NH), 8.25 (1H, d J 2.6 Hz, Ar), 8.19
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Mono-poly resolving medium was obtained from Dainippon
Pharmaceuticals (Osaka, Japan). Macs anti-CD16 microbeads were from
Miltenyi biotec (Bisley, Surrey). ChemoTx plates were purchased from
Neuroprobe (Gaithesburg, MD). Poly-D-lysine coated 96-well plates were
obtained from Greiner (Gloucestershire, 15 UK). [3H]PGD2 was from
Amersham Biosciences (Buckinghamslage, UK). [3H]SQ29548 was
purchased from Perkin Elmer Life Sciences (Buckinghamshire, UK). All
oth@Hed B 2V IS, GtBeiMES 21H) Bighnp-AdridH(Darse3HZ KA mlessy .21

wel @ N R AR ER B e CHOTCR THIBIT (oY)

CHeYOPP grewENE Bsdintained in culture in a humidified 25 atmosphere
at 37C (5% C02) in Minimum Essential Medium (MEM) supplemented with
10% foetal bovine serum, 2 mM glutamine, and 1 mg ml-1 active G418.
ThExatiplede paesaagechentof SR TdRARaigurdso lsdthinding assay,
cells were prepared in triple-layer flasks or in 175 cm2 square flasks (for
membrane preparation). For calcium mobilisation assay, cells were grown
in avBite A lsvetl ¢ Meltet 7S prior to the assay at a density of 80,000 cells per
well. 34 Preparation of cell membranes Membranes were prepared either
from CHO/CRTH2 and CHO/DP cells, or from platelets (as a source of
TPMetendty's). CHO cells grown to confluency were washed with PBS

and.detached ysin aVers olution (15 ml ﬁaSk n 5 the cell
we?:e Igjrowngmdji/% c?ﬁzpsucﬁﬁaarséeﬁlaglgr?hé%/o\;\?gye Colfectsad 8#<aBé]?ng InBK)'

PBBlohbeabll msspangionsdivene westoibta)eed( fr660 ﬂﬂmudmbmiﬁhat@)aamdlcals

res d.in\15,ml of buff HBS nte hl
bRty Wt R R R RE IR et e iy,

UItEeuWaybax(ﬁtesmbﬂlxgpﬂatésMe@wrmmemﬁmgéﬂmtmwabecé@mlﬂuﬂ;bdrgt MD).

cen t&m %(3%% rpm eEfI]P] aﬁ%géﬂ%&%néln&sf?grlrlle@trgln&n&loucestershlre
UK). [ H]PGDZ was from Amersham Biosciences (Buckinghamshire, UK).
[*H]SQ29548 was purchased from Perkin Elmer Life Sciences (Buckinghamshire,
UK). All other reagents were obtained from Sigma-Aldrich (Dorset, UK), unless
otherwise stated.

Methods

Cell culture

Chinese Hamster Ovary cells were transfected with CRTH2 or DP receptors
(CHO/CRTH2 and CHO/DP) and were maintained in culture in a humidified
atmosphere at 37°C (5% CO,) in Minimum Essential Medium (MEM)
supplemented with 10% foetal bovine serum, 2 mM glutamine, and 1 mg ml™
active G418. The cells were passaged every 2-3 days. For radioligand binding
assay, cells were prepared in triple-layer flasks or in 175 cm? square flasks (for
membrane preparation). For calcium mobilisation assay, cells were grown in a 96

well plate 24h prior to the assay at a density of 80,000 cells per well.
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resulting pellet was resuspended in buffer and stored at -80C in aliquots of
200- 500 I. The protein concentration was determined by the method of
Bradford (1976), using bovine serum albumin as standard. The platelets
were washed by centrifugation at 600xg for 10 min and resuspended in
ice-cold assay buffer (10 15 mM Tris-HCI, pH 7.4, 5 mM Glucose, 120 mM
NaCl, 10 M indomethacin) and directly3zentrifuged at 20,000 rpm for 30
min at 4C. The resulting pellet was treated as described above.

Raai@ﬁgambhioﬂtreg ansayR2es [3H]PGD2 (160 Ci/mmol) binding

t f d

TR Eg N B SRS L VR BEA86 g b1 btEes.or from
(1>ﬁ|h$é£§s§l-(ﬁ<PE801|®cmM PH ﬁaéﬁpt@&ﬂ meorasis (tog)h etonfluency were

membra Were bated room temperatyre with varying
o S AR A T Y A eSS ) PRl Wwhen
combenulmlm)e/me\mem adﬁlemésnmﬁne frackptdégnedatollectdoby fortpeing in

roo temperature. The reaction inated ythe o
S o B0 Fl Rt Bl 0 LB o B BOMBer 0, P ') ane
flltrmsospﬁmdmgim Yl\ﬂmimﬁbutﬁd?/&gl-&SSltst.qaﬁltensmem@ylmumfﬂmr ITEeRES, pH
har ﬁé erklnEImer Life Sciences) and si WaSheSlﬁ | of i Cfseﬂ dg 4-

buffé UH%HF@P Ip R Wers %80 |e%eatsﬁ()f(()lﬁs1' rt‘gmpera Areorafiesst
lh &nﬁbthzf)radldamtlhctmogmmedm ttmtrﬁftg;mm&d@@mpmédrommetmd the

Trllux coun terév erki L|f SCI I add| f4
Op?l eérsl% rl%if c%n qﬁ?& §C| gt?gni%B on st[:f)ecnﬂ1 |r¢g The
Wasesidtmgcbehlehwmeemspermiemﬂn\buﬂmmmedd?ﬁm 8A%(§aysahq'uas of 200-

%86*3@ Qe ‘e Trﬁ%ern PAHH O ISR &'ﬁ%‘# d'“ ﬁ1x<Poer'F1§Pat§ford
to t T recep ors are shown in ab e results
shq®gv &), tabig ﬂ)aiernacseﬂumtelhmamfoas:emmaudldsTbégﬂateteﬂsfwermlaa{h)ed by

hav I ffinity f C s wher
coneEARUEH A RoRKe i AR e AR T R I8 S ter oo
(1) mhderstigHeplfoir.4, 5 mM Glucose, 120 mM NaCl, 10 uM lndomethacm) and

directly centrifuged at 20,000 rpm for 30 min at 4°C. The resulting pellet was

treated as described above.

Radioligand binding assays

[*H]PGD, (160 Ci/mmol) binding experiments were performed on membranes
prepared as described above. Assays were performed in a final volume of 100 pul
of buffer (LIXHBSS/HEPES 10 mM, pH 7.3). Cell membranes (15ug). Cell
membranes 15mg were preincubated at room temperature with varying
concentration of competing ligand for 15 min. [*H]JPGD; (mol, final
concentration) was then added and the incubation continued for a further one hour
at room temperature. The reaction was terminated by the addition of 200 pl ice-
cold assay buffer to each well, followed by rapid filtration through Whatman
GF/B glass fibre filters using a Unifilter Cell harvester (PerkinElmer Life
Sciences) and six washes of 300 pl of ice-cold buffer. The Unifilter plates were
dried at room temperature for at least 1h and the radioactivity retained on the
filters was determined on a Beta Trilux counter (PerkinElmer Life Sciences),

following addition of 40 ul of Optiphase Hi-Safe 3 (Wallac) liquid scintillation.



10 the CRTH2 receptor than for DP receptor. Table 1 - Radioligand
binding data (Ki on CRTH2 Receptor and DP Receptor). 15 Compound
CRTH2 Binding DP Binding KinM KiM 1192 >10 2 75 >10 3 2000 ND
4 2300 ND 589>10 6 209 ND 754 ND 8249 ND 9 254 >10 106 ND
1151>10 1245>10 13182 ND 14 225 ND 15278 >10 16 771 >10
17 1450 >10 18 236 >10 19181 >10 29 531 >10 21 176 >10 22 1240
>10 23164 >10

Non specific binding was defined in the presence of 10 uM unlabelled PGD,.

Assays were performed in duplicate.

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

receptors are shown in Table 1.

The results shown in Table 1 demonstrate that for compounds of general formula
(1) have high affinity for the CRTH2 receptor. In those cases where a comparison
was made, the affinity of the compounds of general formula (I) is much higher for
the CRTH2 receptor than for DP receptor.

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

Compound | CRTH2 Binding | DP Binding
Ki nM Ki uM
1 192 >10
2 75 >10
3 2000 ND
4 2300 ND
5 89 >10
6 209 ND
7 54 ND
8 249 ND
9 254 >10
10 6 ND
11 51 >10
12 45 >10
13 182 ND
14 225 ND
15 278 >10
16 771 >10
17 1450 >10
18 236 >10
19 181 >10
20 531 >10
21 176 >10
22 1240 >10
23 164 >10
24 119 >10
25 4250 >10
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24 119 >10 254250 >10 36 The TP receptor radioligand binding was
done on membranes prepared from platelets. 15-40 g of protein were
pre-incubated with varying concentrations of competing ligand for 15 min
at room temperature in assay buffer (10 mM Tris- HC1, pH 7.4, 5 mM
glucose, 120 mM NaCl, 10 M indomethacin). [3H]SQ29548 5 (38 Ci/mmaol,
10 nM final concentration) was then added and the incubation continued
for a further 30 min at room temperature. The reaction was terminated by

theTadd TR e Irhmm@ahassatwmffwasocmmomeﬂwefmwe@l byepaped from

filtr hro an GF/C Iass fibre fil ers u a Unifilter Cell

PR e T Bl el B et e anABR o Benieians of
|ceedrﬁpminbbh@mfd Tb\elrawhirbratam\rmxmvaantmmmad @saojelsaffbedlabnm Tris-
All of the paun tudled ep

Wals s i sy Ve N S RO SR
CR(BBIZ?rieuemt)rH)(pmssﬁmillm&d@tmmyvmgantaengednlbdfhndytharmngbatmn
from ve h to qggelr @ ct the L(I values d @ d
cor%?)”t{'l)poe 3 B‘E\Far Q4 SR8 B «d e|vFa SHhpga R Gpate
gertngrﬂtefcmmﬁ@r(l))hadmplamhwmdcnsvabuﬁaktao&aotw\mItH@IIBWedriuy rapid
TPr C tor The bi seIe the ds of. ener
form%la%%?f r(ekgﬂ%ggrecep or%vl%alllsélggéa‘cter than rfSoIHSf ﬂ_qb?llter Cell
redmnmstecc(ﬁthn&immﬂafarﬁtﬁﬁceepéqﬂlowed)aidlwmmudmsatfm&way ice-
CeIIs seeded o 10 coated 96-well ataden5|ty of
80 %algﬂgfceﬁg%errawgﬁ 01 ¥nc ggtecfm So%ﬁ“g Adw the cells
to adhere. Cells were washed twice with HBSS and mcubated for Ih at
37@lhof 0itd EtEGB e siebed adibisnaSsaly bdividlex tharTb evtees) ravithitov
suppfariteifkbc WitvymM  probenecid. Changes in fluorescence were

monitored over a 50s time course with agonist addition at 17s using a
Fle@stationn(id alegeterdDéstinrdd. (1) bound to CRTH2 receptor expressed in CHO

cells with a range of affinity varying from very high to moderate. In fact the Ki
values determined in competition versus [?H]PGD, varied from 500 pM to 1 uM.
Compounds of general formula (1) had no activity (or very weak activity) at the
DP and TP receptors. The binding selectivity of the compounds of general
formula (I) for CRTH2 receptor was greater than 200 fold for CRTH2 receptor,
compared to DP and TP receptors.

Calcium mobilisation Assay

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

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

Effect of CRTH2 agonists on calcium mobilisation in CHO-CRTH2 cells
PGD, caused a dose-dependent increase in intracellular Ca®* mobilisation in
CHO/CRTH2 cells, with an ECsp = 2.4 £ 0.5nM (n=3) (Figure 1).
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30 Effect of CRTH2 agonists on calcium mobilisation in CHO-CRTH2 cells
PGD2 caused a dose-dependent increase in intracellular Cat' mobilisation
in CHO/CRTH2 cells, with an EC50 = 2.4 0.5nM (n=3) (Figure 1). 37
Effect of compounds of general formula (I) on the calcium mobilisation
induced by PGD2 PGDZ-stimulated Ca 2+ flux was fully inhibited by the
compounds of general 5 formula (I) an@zthe IC50 value for each
compound in the calcium assay was comparable to its Ki value in
Radioligand binding. IC50 values of compounds of general formula (1)
vari 5nMto 1 M. The results for ounds of eral

for A PSRRI BRSSO  EeCAIED EEaHER ducee

gemgraEDsmula (1) caused a dose-dependent and parallel shift of 10 the
PGDZ dose response gugyve in CHO/CRTH?2 .cells, thereby indicatjng that
e CH U o 0BT A ke e Rl aeneral
efféotmiilngIganpatadCef geherdbfogachladhpopehis tthbealcRiHassay was
selective, since no iphibitory. effect was seen with -stimulated CazZ' 1
o R o i R S A Lerapguncs of
fluyeceraipeormtl RRTHL dbiad|UxdB 59 (mM) tb 2801 163 He 268uks3fdr Beveral
163 8330 1079 11197 12 8% . .
compounds of general formula (I) are shown in Table 2. Increasing doses of the
compounds of general formula (I) caused a dose-dependent and parallel shift of
the PGD, dose response curve in CHO/CRTH2 cells, thereby indicating that the

compounds are competitive CRTH2 antagonists.
The antagonistic effect of the compounds of general formula (1) appears to be
CRTH?2 selective, since no inhibitory effect was seen with ATP-stimulated Ca®*

flux in CHO/CRTH2 cells.

Table 2 — Inhibition of PGD,-induced calcium flux

Compound | CRTH2 Ca flux ICsp (nM)
1 280
2 163
5 268
6 345
7 163
8 330
10 79
11 197
12 82
13 1650
14 390
21 1060




131650 14 390 21 1060 38 CLAIMS 1. A compound of general formula
(DR8 I X R1S(O)n R2R7 R3N R4 R5/OH R6/ 50| wherein R1,
R2, R3 and R' are independently hydrogen, halo, Ci-C6 alkyl, -O(C1-C6
alkyl), -CON(R9)2 , -SOR9, -S02R9, -S02N(R9)2, -N(R9)2, -NR9COR9,
-CO2R9, -COR9, 10 -SR9, -OH, -NO2 or -CN; each R9 is independently
hydrogen or Ci-C6 alkyl; R5 and R6 aregach independently hydrogen, or
Ci-C6 alkyl or together with the carbon atom to which they are attached
form a C3-C7 cycloalkyl group; RR iglbgdkegen or Ci-C6 alkyl 15 nis | or
2; Xis a bond or, when nis 2, X may also be a NR9 group; wherein R9 is
as defined above; when X is a bond R 8 is Ci-C6 alkyl, C2-C6 alkenyl,

C21C6 alkxrydmipiplrenyt geraeral formula (1)

I|?8
X

R1 é(O)n

N R7

R3 N

OH
R4 Rs5

R6 o

R2

wherein
R, R?, R® and R* are independently hydrogen, halo, C;-Cg alkyl, -O(Cy-Cg alkyl),
-CON(RY); , -SOR?, -SO,R?’, -SO,N(R®),, -N(R%),, -NR’COR?, -CO,R®, -COR?,
-SR?, -OH, -NO; or -CN;

each R? is independently hydrogen or C;-Cs alkyl;
R® and R® are each independently hydrogen, or C;1-Cs alkyl or together with the
carbon atom to which they are attached form a C;-C; cycloalkyl group;
R’ is hydrogen or C;-Cs alkyl
nislor2;
X is a bond or, when n is 2, X may also be a NR® group;

wherein R? is as defined above;

when X is a bond R® is C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, biphenyl or a
9-14 membered bicyclic or tricyclic heteroaryl group;
when X is a NR® group R® may additionally be phenyl, naphthyl or a 5-7

membered heteroaromatic ring; and

the R® group is optionally substituted with one or more substituents selected from
halo, C;-C¢ alkyl, -O(Ci-Ce)alkyl, aryl, -O-aryl, heteroaryl, -O-heteroaryl,
-CON(RY),, -SOR?, -SO,R?, SO,N(R?),, -N(R®),, -NR°COR?®, -CO,R®, -COR?, -
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9-14 membered bicyclic or tricyclic heteroaryl group; 20 when X is a NR9
group R 8 may additionally be phenyl, naphthyl or a 5-7 membered
heteroaromatic ring; and the Rs group is optionally substituted with one or
more substituents selected from halo, Ci-C6 alkyl, -O(Ci-C6)alkyl, aryl,
-0-aryl, heteroaryl, -0-heteroaryl, 25 -CON(R9)2, -SOR9, -S02R9,
SO2N(R9)2, -N(R9)2, -NROCORY9, -C0O23R9, -COR9, 39 SR9, -OH, -NO2
or -CN; wherein R9 is as defined above; or a pharmaceutically acceptable
salsriydGie -sayate,aamplex or prodrug 5 thereof. 2. A compound of
general formula é@ R8 ég X Rld%.g)gn 2 R7 R3\N R4 RS O~R10 R6
O Il 10 wherein ,eﬁ? ',SF@ﬁ, 92 %Vex R7 and Rs are as defined
for general formula (1); Rio is CI-C6 alkyl, aryl,

A IR il Y s

thereof.
2. A compound of general formula (I1):
I|?8
X
Rl g0
R2
N R7
R3 N
OJ
R4 s R10
R6 O

wherein RY, R% R®, R*, R®, R®, n, X, R and R® are as defined for general formula
(1); RY™ is C;-C¢ alkyl, aryl, (CH»)mOC(=0)Ci-Cealkyl, (CH2)mN(R™),
CH((CH2)nO(C=0)R™);;

mislor?2;

R is hydrogen or methyl;

R is C1-Cyg alkyl.

3. A compound as claimed in claim 1 or claim 2 wherein, independently or
in any combination:

R' is halo or hydrogen:

R? is halo or hydrogen;

R? is halo or hydrogen;

R* is halo or hydrogen.



3. A compound as claimed in claim 1 or claim 2 wherein, independently or

in any combination: 20 R1 is halo or hydrogen; R2 is halo or hydrogen;

R3 is halo or hydrogen; R4 is halo or hydrogen. 40 4. A compound as

claimed in any one of claims 1 to 3 wherein R', R3 and R4 are hydrogen

and R2 is halo. 5. A compound as claimed in claim 4 wherein R2 is fluoro.

5 6. A compound as claimed in any onejof claims 1 to 5 wherein R5 and

R6 are each independently hydrogen or C1-C4 alkyl. 7. A compound as

claimed inActaimpGuntiexeiie it deldist amycont BEcHiIchRE targ wik ey RYRY. 8d R*

A compound as clajmed in claim 7 wherein both R5 and R6 are hydrogen.

0. A’k 89%%}? ai'ﬁwg%c?n any one of claims 1 to 8 wherein R7 is H or

C1- 15 C6 alkyl. 10. A compound as claimed in claim 9 wherein R7 is

methyl. 11. A compound ?iIS. cla'med&ain any one of claims 1 to 10 wherein n

s 2 20 18 ROBAS R AL SN A PR GO0 11 wherein
5Xis abond and R 8 is Ci-C6 alkyl, biphenyl or a bicyclic heteroaryl group,

any. of which may be, substituted.with halogep, phenyl, -CO2R9 CON(R9 6

o 0o FHOS oAl o 0L 55 S e o S ] R

in cledrad? indepeideRtly tsyGieGehalky; Wdpalkyll, a bicyclic heteroaryl

group or a 5-7 membered heterocyclic ring, any of which may be

substituted with phenyl, -C02R9 CON(R9)2 or -S02R9, where R9 is H or
C17C4 A compound as claimed in claim 6 wherein at least one of R and R® are

10  hydrogen.

8. A compound as claimed in claim 7 wherein both R® and R® are hydrogen.
9. A compound as claimed in any one of claims 1 to 8 wherein R’ is H or C;-
15  Csalkyl.

10. A compound as claimed in claim 9 wherein R’ is methyl.

11. A compound as claimed in any one of claims 1 to 10 wherein n is 2.

20
12. A compound as claimed in any one of claims 1 to 11 wherein X is a bond
and R® is C;1-Cg alkyl, biphenyl or a bicyclic heteroaryl group, any of which may
be substituted with halogen, phenyl, -CO,R? CON(R®), or -SO,R®, where R is as
defined above.

25

13. A compound as claimed in claim 12 wherein R® is C;-C, alkyl, biphenyl, a
bicyclic heteroaryl group or a 5-7 membered heterocyclic ring, any of which may
be substituted with phenyl, -CO,R® CON(R®), or -SO,R®, where R® is H or C;-C,4
alkyl.

30



alkyl. 30 41 14. A compound as claimed in any one of claims 1 to 11
wherein X is NR9, R9 is H or methyl and R 8 is: phenyl optionally
substituted with one or more halo, Ci-C6 alkyl or -0(Ci- C6 alkyl) groups; 5
Ci-C6 alkyl, optionally substituted with aryl; or heteroaryl. 15. A
compound as claimed in claim 14, wherein R 8 is phenyl, benzyl or
pyridyl, any of which may optionally be gubstituted with one or more halo,
10 methyl or methoxy groups. 16.
[3-(Butanex bavfonyd) ss-Hladreimethrinddbikivil-acetid agdrein X is NR®, R®
3-(Biﬂ1en I-@?Itllfon [3-5-fluoro-2-methyl-indol-1-yl]-acetic acid
3-ELEBDR AL & if8nyI-5-fluoro-2-methyl-indol-1-yl)-acetic acid 15
(3-Carbarphythyiesbtioesilyfomyst ftfied voitA-onetby Mockohdley 1= acrtitkgtior -O(C;-
[5-FIuoro;é;r(]%-rgﬁthanesuIfonyl-ethanesuIfonyl)-2-methyl-indol-l-yl]-acetic
acid [3-( 5 aqzr8féq§-sulfonyl)-5-fluoro-2-methyl-indo|-1-y|]-acetic acid

5 [3-(BenzothiazodkeZsutiioyi Hy-Sulositenh @thiylairydiodrl -yl]-acetic acid
[5-Fluoro-§é£§reth I|-3-(quinoIine-2-suIfonyl)-indol-l-yl]-acetic acid 20
[5-Fluoro-22methyl-3-(quinolin-8-ylsulfonyl)-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-phenylmethanesulfonyl-1H-indol-1-yl)-acetic acid

[3-(4-Chloro-phenylsylfamqyl)-5-fluorg-2-methyl-indol-1-yl]-acetic gci
(-G Chicko AR o O I T RO S B ey o
[3-@nftiybrarph efiywelildanmgy) -Sptiooath2 e eshpbtimatet 1withacedioaatb &5 halo,
10 [3- 2é%h||0c§(r)' &ﬁg}élsuIf%mé)yl)-S-fluoro-Z-methyl-indol-l-yl]-acetic acid
(3- enfgflsu amoyY59- erpro-z-methyl-indoI-l—yI)-acetic acid
[5-Fluoro-3-(2-methoxy-phenylsulfamoyl)-2-methyl-indol-1-yl]-acetic acid

[5-Floro-3 (s MEth R DY S Ham8 Y e Mg N Rl HeagaisActd
3-(Biphenyl-4-sulfonyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
(3-Carboxymethanesulfonyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

15  (3-Carbamoylmethanesulfonyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(2-methanesulfonyl-ethanesulfonyl)-2-methyl-indol-1-yl]-acetic acid
[3-(Benzothiazole-2-sulfonyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
[3-(Benzothiazole-2-sulfinyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
[5-Fluoro-2-methyl-3-(quinoline-2-sulfonyl)-indol-1-yl]-acetic acid

20  [5-Fluoro-2-methyl-3-(quinolin-8-ylsulfonyl)-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-phenylmethanesulfonyl-1H-indol-1-yl)-acetic acid

[3-(4-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
[3-(3-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
[3-(4-Fluoro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

25  [3-(2-Chloro-phenylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
(3-Benzylsulfamoyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(2-methoxy-phenylsulfamoyl)-2-methyl-indol-1-yl]-acetic acid
[5-Fluoro-3-(4-methoxy-phenylsulfamoyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-phenylsulfamoyl-indol-1-yl)-acetic acid

30  [3-(3,4-Dichloro-benzylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-aceticacid
[5-Fluoro-3-(3-methoxy-phenylsulfamoyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-m-tolylsulfamoyl-indol-1-yl)-acetic acid
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(5-Fluoro-2-methyl-3-phenylsulfamoyl-indol-1-yl)-acetic acid 30
[3-(3,4-Dichloro-benzylsulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-aceticacid
[5-Fluoro-3-(3-methoxy-phenylsulfamoyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-m-tolylsulfamoyl-indol-1-yl)-acetic acid 42
(5-Fluoro-2-methyl-3-p-tolylsulfamoyl-indol-1-yl)-acetic acid
[3-(4-Chloro-benzylsulfamoyl)-5-fluoro-22methyl-indol-1-yl]-acetic acid
[3-(Benzyl-methyl- sulfamoyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

[5 Hum&meﬂemﬁ agpridlylﬁmfmh‘yimmd%im@)-éeﬂie&Mic acid; 5 or the
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preparatian sflacc@npound of general formula (I) as claimed in any one of
claims 1t 116%' Rrocess com rising reacting a compound of general
formula (Il) ne%eln clal and wherein R10 is CI-C6 20 alkyl with a
base. 19. R'cmnhabnalkkylclaimed in any one of claims 1 to 16 for use in
medicine. 20. A compound as claimed in any one of claims 1 to 16 for
use in the 25 treatment of allergic asthma, perennial allergic rhinitis,
sedsonal Allqargiresmifﬁtisthatpmpadaﬂinmﬁﬁa contpatity pérgemsidivityrmula (1) as
(nehucing cemipebAeTmatlial SeNAe N ngaReR Y SS'GHE x is 2 bond, he
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process comprising treating a compound of general formula (la), which is a
compound of general formula (1) wherein n is 0 and X is a bond, by oxidation

with a suitable oxidising agent.

18. A process for the preparation of a compound of general formula (1) as
claimed in any one of claims 1 to 16, the process comprising reacting a
compound of general formula (11) as defined in claim 2 and wherein R* is C;-C

alkyl with a base.

19. A compound as claimed in any one of claims 1 to 16 for use in medicine.

20. A compound as claimed in any one of claims 1 to 16 for use in the
treatment of allergic asthma, perennial allergic rhinitis, seasonal allergic rhinitis,
atopic dermatitis, contact hypersensitivity (including contact dermatitis),
conjunctivitis, especially allergic conjunctivitis, eosinophilic bronchitis, food
allergies, eosinophilic gastroenteritis, inflammatory bowel disease, ulcerative
colitis and Crohn’s disease, mastocytosis, another PGD,-mediated disease, for

example autoimmune diseases such as hyper IgE syndrome and systemic lupus
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allergies, eosinophilic gastroenteritis, inflammatory bowel disease,

ulcerative colitis and Crohn's disease, mastocytosis, another
PGD2-mediated disease, for 30 example autoimmune diseases such as
hyper IgE syndrome and systemic lupus 43 erythematus, psoriasis, acne,
multiple sclerosis, allograft rejection, reperfusion injury and chronic
obstructive pulmonary disease; or rheungatoid arthritis, psoriatic arthritis

or osteoarthritis. 5 21. The use of a compound as claimed in any one of
Clagnahrwdls, ipsbdagisepanefionudtigle agerdsier Hilbgreftmgedtion, reperfusion
prevention allergic ast perennlal allergic rhinitis, seaspnal a lg
a3t UL DS RERBEG RS e e LERAig. arhrii,
dempatifisy, axmjus@l\am,oeﬂpaulally allergic conjunctivitis, eosinophilic
bronchitis, food allergies, eosinophilic gastroenteritis, 10 inflammatory

bowel disease, ulcerative colitis and Crohn's disease, mastocytosis,

an@ther PTG A1spesfiat e dismask asot eixaed ple anytanerufndaisedstes Hidh the

as h syndrome ic | pus er themat oriasis, acne
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or gsteoarthritis, 1 eutical composition comp risin
comira AR PR T BN oty ateroi
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22 fofrlmulat aI refcc}al nasaf Qbron Jal %dr? |caI (includin

mabo ? CBra ive. coli |sa 23 Sqdse, Mastoc 0SS,
ye drops A ARd L ngu vaginal or paren fera hg

sukmnthaleBGQZHmeﬂmmtdIaeasatrmvmmummmtmdmmseases such as hyper

admy E'Straﬁ'roﬂqezé‘ ‘};e“nﬁloﬁ'“"“ 3R RIS Ss'”é’é?*'m.s?%é%mr%hl[fief‘s’&eros.s
oralgnaga fonehial” 25 of to minisraton. 25 A"composi OR 25

claaﬂe@ramt aiejg aiiom ofepkifus @01 bpuPyt wh thirtimig obsiructm_pm mtmacy_w disease;
tgé@e% AR SHS R R Al G eRagangonations mediated

ec

22. A pharmaceutical composition comprising a compound as claimed in any

one of claims 1 to 16 together with a pharmaceutical excipient or carrier.

23. A composition as claimed in claim 22 formulated oral, rectal, nasal,
bronchial (inhaled), topical (including eye drops, buccal and sublingual), vaginal
or parenteral (including subcutaneous, intramuscular, intravenous and

intradermal) administration.

24. A composition as claimed in claim 23 formulated for oral, nasal, bronchial

or topical administration.

25. A composition as claimed in any one of claims 22 to 24 containing one or
more additional active agents useful in the treatment of diseases and conditions
mediated by PGD, at the CRTH2 receptor.
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30 44 26. A composition as claimed in claim 25, wherein the additional
active agents are selected from: 02 agonists such as salmeterol;
corticosteroids such as fluticasone; 5 antihistamines such as loratidine;
leukotriene antagonists such as montelukast; anti-IgE antibody therapies
such as omalizumab; anti-infectives such as fusidic acid (particularly for
the treatment of atopic dermatitis); 10 a@ati-fungals such as clotrimazole
(particularly for the treatment of atopic dermatitis); immunosuppressants
suclbas tasrainpesiaod gactiiniadlynaimiec 28| isithiRecaketional active
inflammatory slki disease; other antagonists of PGDz acting at other
recae‘%%t%%%é% %?@eé%%tagonists; 15 inhibitors of phoshodiesterase type

4 spehgmpiopilastisalgridral;modulate cytokine production such as
inhibitors of TN a, converting enzyme (TACE); drugs that modulate the

acthAt OSHERAILS RIS TIHU%35RBEL-5 such as blocking monoclonal

antipgdiesantsalidhlesreeeidais; 20 PPAR-y agonists such as
tazone; 5-lipoxygenase inhibitorﬁ such as Menton. 27. A process for

rosjgli

thell%ﬁﬁ?fé\%}?oqp Q%F%ﬁ%%éﬁﬂl%te Gsition as claimed in any one of
Clagmg-BiEtar2ibsymieialsigstioniagomaninpeind as claimed in any 25
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comgronniigs claimed in any one of claims 1to 16 and one or more of the
agg%s_ljbsr;[gea slguci‘! igg o gtﬁ?ngz%?glggr}ﬁgu%rﬁ{/)?(r)?ttir?en tl;ggtment of atopic
dermatitis);
immunosuppressants such as tacrolimus and particularly pimecrolimus in the case
of inflammatory skin disease;
other antagonists of PGD, acting at other receptors such as DP antagonists;
inhibitors of phoshodiesterase type 4 such as cilonilast;
drugs that modulate cytokine production such as inhibitors of TNFa. converting
enzyme (TACE);
drugs that modulate the activity of Th2 cytokines IL-4 and IL-5 such as blocking
monoclonal antibodies and soluble receptors;
PPAR-y agonists such as rosiglitazone;

5-lipoxygenase inhibitors such as zileuton.

27. A process for the preparation of a pharmaceutical composition as claimed
in any one of claims 22 to 26 comprising bringing a compound as claimed in any
one of claims 1 to 16 in conjunction or association with a pharmaceutically or

veterinarily acceptable carrier or vehicle.

28. A product comprising a compound as claimed in any one of claims 1 to 16
and one or more of the agents listed in claim 26 as a combined preparation for
simultaneous, separate or sequential use in the treatment of a disease or condition
mediated by the action of PGD, at the CRTH2 receptor.



30 simultaneous, separate or sequential use in the treatment of a disease
or condition mediated by the action of PGDz at the CRTHZ2 receptor. 45
29. The use as claimed in claim 21, wherein the agent also comprises an
additional active agent useful for the treatment of diseases and conditions
mediated by PGD2 at the CRTH2 and/or DP receptor. 5 30. The use as
claimed in claim 29, wherein the additiotgl active agent is one of the
agents listed in claim 26.

29. The use as claimed in claim 21, wherein the agent also comprises an

additional active agent useful for the treatment of diseases and conditions
mediated by PGD, at the CRTH2 and/or DP receptor.

30. The use as claimed in claim 29, wherein the additional active agent is one
of the agents listed in claim 26.



