-1- USE OF CRTH2 ANTAGONIST COMPOUNDS IN THERAPY The
present invention relates to the use of certain compounds in the treatment
and prevention of allergic diseases such as asthma, allergic rhinitis and
atopic dermatitis 5 and other inflammatory diseases mediated by
prostaglandin D2 (PGD2) acting at the CRTH2 receptor on cells including
eosinophils, basophils and Th2 Iymphoc#/tes. PGD?2 is an eicosanoid, a class
of chemical mediator synthesised by celtS in response to local tissue

damage. noijR SREHR @ﬁ&&%@%ﬁ#&%g@&%@%%ﬂ%ﬂm
pathways. E ide

variety of tissues throughout the body and mediate various effects in these
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-2- al, (1997) Thorax 52: 513-518) and eosinophil accumulation (Emery et al, (1989) J.
Appl. Physiol. 67: 959-962).

20  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).

25  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-nomologous molecule
expressed on Th2 cells) which is expressed by Th2 lymphocytes, eosinophils and

30  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 PGD, on



the activation of Th2 lymphocytes and eosinophils is mediated through
CRTH2 since the selective CRTH2 agonists 13,14 dihydro-15-keto-PGD2
(DK-PGD2) and 15R- methyl-PGDz can elicit this response and the effects of
PGD2 are blocked by an anti- CRTH2 antibody (Hirai et al, 2001; Monneret et
al, (2003) J. Pharmacol. Exp. Ther. 5 304: 349-355). In contrast, the selective
DP agonist BW245C does not promote migration of Th2 lymphocytes or
eosinophils (H|ra| et al, 2001; Gervais egal (2001) J. Allergy Clin. Immunol.
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said to have anti-inf atory, analgesic and antipyretic activity.
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asthma, chronic obstructive pulmonary disease 25 (COPD) and a number of
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well as allograft rejection. PL 65781 and JP 43-24418 also relate to indole
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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
20  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
25 (COPD) and a number of other diseases including various conditions of bones and
joints, skin and eyes, GI tract, central and peripheral nervous system and other

tissues as well as allograft rejection.

PL 65781 and JP 43-24418 also relate to indole derivatives which are similar in
30  structure to indomethacin and, like indomethacin, are said to have anti-inflammatory

and antipyretic activity. Thus, although this may not have been appreciated at the



time when these documents were published, the compounds they describe
are COX inhibitors, an activity which is quite different from that of the
compounds of the present invention. Indeed, COX inhibitors are
contraindicated in the treatment of many of the diseases and conditions, for
example asthma and inflammatory bowel 5 disease for which the compounds
of the present invention are useful, althqugh they may sometimes be used to
treat arthritic conditions. We have now discovered that certain mdole
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need of such treatment a suitable amount of one of the compounds.
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-SO2N(R'1)2, -N(Ri1)2, -NR™CORIi -CO2R11-COR11, -SR", -OH, -NO2 or
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substit éje{gdsby PGD; at the CRTH2 receptor, the method comprising administering to a

patient in need of such treatment a suitable amount of one of the compounds.

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

15  of general formula (1):

RO
R1 RS
R2
N R7
R3 N OH
R4 RS)TXS
R6 O

wherein
20 RY R? R®and R are independently hydrogen, halo,C;-Cs alkyl, -O(C1-Cs alkyl), -
-CON(RY), , -SORY, -SO,RM™, -SO,N(R™),, -N(R'Y), -NR"CORY, -CO,RY,
-COR™, -SR™, -OH, -NO; or -CN;
each R™ is independently hydrogen or C;-Cg alkyl;
R° and R® are each independently hydrogen, or C;-Cs alkyl or together with the
25  carbon atom to which they are attached form a C;-C; cycloalkyl group;
R’ is hydrogen or C;-Cg alkyl;

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



-4- selected from halo, CI-C6 alkyl, -O(Ci-C6)alkyl, -CON(R11)2, -SOR11
-S02R11-S02N(R11)2, -N(R11)2, -NR 11COR11, -CO2R11, -COR11, -SR",
-OH, -NO2 or -CN; wherein R11 is as defined above; R9 is hydrogen, or
CI-C6 alkyl; 5 provided that: Rs is not phenyl substituted with -COOH; when
any two of R1, R2, R3 and R' are hydrogen, neither of the other two of R’,
R2, R3 and R'is C3-C6 alkyl; or a pharmaceutically acceptable salt, hydrate,
solvate, complex or prodrug thereof; 10%in the preparation of an agent for the
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eosinophilic bronghitis, feodsalleigdits, gpsinophilic gastroenteritis,

inflapgmatory bowel disease, ulcerative colitis and Crohn's disease,
mafotYE8%AdL & ufsvter PGD2-mediated diseases, for example
muteiviidderdiseases such as hyper IgE syndrome and systemic lupus
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documents mostly have a benzothiazole substituent in the position _
equi(}ﬁ?@ﬁf‘fﬁpFYsbB‘fV@bﬁHé‘?%ﬂedeH‘(‘f)P@ﬁ'W‘hg@@f‘%@'mﬁﬁocyms's and
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inhiIiJiE)rs 0 thromb(?xaqe smthetase %nd to be useful in the trefi\ttn]ent .
gE 'syndrome and ‘systemiC lupus erythematus, psoriasis, acne, multiple sclerosis,
allograft rejection, reperfusion injury, chronic obstructive pulmonary disease, as well

as, in some cases, rheumatoid arthritis, psoriatic arthritis and osteoarthritis.

20  WO0-A-9950268, WO-A-0032180, WO-A-0151849 and WO-A-0164205 all relate to
compounds which are similar to the compounds of general formula (I). However,
these compounds are said to be aldose reductase inhibitors useful in the treatment of
diabetes mellitus (WO-A-9950268, WO-A-0032180 and WO-A-0164205) or
hypouricemic agents (WO-A-0151849). There is no suggestion in any of these

25 documents that the compounds would be useful for the treatment of diseases and
conditions mediated by PGD; at the CRTH2 receptor. The preferred compounds
described in these prior art documents mostly have a benzothiazole substituent in the

position equivalent to R® of general formula (1).

30  US 4,363,912 relates to compounds similar to those of the present invention which

are said to be inhibitors of thromboxane synthetase and to be useful in the treatment



-5- of conditions such as thrombosis, ischaemic heart disease and stroke.
The compounds have a pyridyl group in the position equivalent to R8 of
general formula (I). 5 WO-A-9603376 relates to compounds which are said
to be sPLA2 inhibitors which are useful in the treatment of bronchial asthma
and allergic rhinitis. These compounds all have amide or hydrazide
substituents in place of the carboxylic acid derivative of the compounds of
the present invention. 10 JP 200124757 relates to a method of producing a
3-benzothiazolylmethyl ingﬁle cetic.acid, which is said to be an aldose
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hay ic;_ver and allergic rhinitis as 15 well as certain inflammatory conditions
such as bronchitis, atopic and ectopic eczema. The compounds of this
document are similar to the compounds of general formula (1), but general
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There is no mention in the document of conditions 30 mediated by the action
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eczema. The compounds of this document are similar to the compounds of general
formula (1), but general formula (1) specifically excludes compounds in which R® is
phenyl substituted with a —COOH group, which is the only area of overlap.
Furthermore, J. Med. Chem., 6(33), 1781-1790 (1990), which has the same authors

20  as this prior patent application, teaches that compounds with an acetic acid group on
the indole nitrogen do not have significant peptidoleukotriene activity. In view of
this, it is most surprising that the compounds of the present invention, which all have
an acetic acid group on the indole nitrogen, are useful for treating conditions such as
asthma, hay fever and allergic rhinitis.

25
US 4,273,782 is directed to compounds similar to those of general formula (I), which
are said to be useful in the treatment of conditions such as thrombosis, ischaemic
heart disease, stroke, transient ischaemic attack, migraine and the wvascular
complications of diabetes. There is no mention in the document of conditions

30  mediated by the action of PGD, at the CRTH2 receptor. The compounds of this

prior art document all have an imidazole group in the position equivalent to R® of



-6- general formula (1). US 3,557,142 relates to 3-substituted-Il-indole
carboxylic acids and esters which are said to be useful in the treatment of
inflammatory conditions. 5 WO-A-03/097598 relates to compounds which are
CRTH2 receptor antagonists. They do not have an aromatic substituent in
the position equivalent to R8 of general formula (I). 10 Cross et al, | Med.
Chem. 29, 342-346 (1986) relates to a process for preparing compounds
similar to those of general formula (1) fréth the corresponding esters similar
to th%n%orppor%ps 6f general formula (II). The compounds to which it relates
are $41d 10 De mﬁi{) tors of thromboxane synthetase and all have an imidazole
group in the position equivalent to R8 of general formula (I). 15
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structure to the compounds of general formula (1). US 2003/0153751 relates
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antagonist activity. WO 2004/058164 relates to compounds which are said to
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are said to be inhibitors of thromboxane synthetase and all have an imidazole group
in the position equivalent to R® of general formula (1).

15
EP-A-0539117 relates to leukotriene antagonists which are similar in structure to the

compounds of general formula (1).

US 2003/0153751 relates to compounds which are sPLA; inhibitors. Although the
20  structural formula covers compounds similar to those of general formula (l), all of
the exemplified compounds have bulky substituents at the 2- and 5-positions of the
indole system and are therefore very different from the compounds of the present

invention.

25 US 2004/011648 discloses compounds which are similar to the compounds of
general formula (1) and which are inhibitors of PAI-1. There is no suggestion that

the compounds might have CRTH2 antagonist activity.

WO 2004/058164 relates to compounds which are said to be asthma and allergic
30 inflammation modulators. The only compounds for which activity is demonstrated

are entirely different in structure from the compounds of general formula (1).



and WO-A-03/097598. These compounds are indole acetic acids but in
WO-A- 03/097042 the indole system is fused at the 2-3 positions to a 5-7
membered 5 carbocyclic ring. In WO-A-03/097598 there is a pyrrolidine
group at the indole 3- position. WO-A-03/101981 and WO-A-03/101961 both
relate to compound which are said to be CRTH2 antagonists but which differ
in structure from the compounds of general 10 formula (I) because there is
an -S- or -SO2- group linked to the indale 3-position in place of the CH2
group of the compounds of general formula (). In the present specification
"C1-C6 alkyl" refers to a straight or branched saturated hydrocarbon chain
haviegmpaends sisichrbiod tadhesGntHEpeoertiy sebdselnsad withVQAR0G7 042
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Examples include methyl, ethyl, n-propyl, isopropyl, t-butyl, n-hexyl,
iRy
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gmettyrienrgeyclapgniyl \20-/C 0309 EBby Ithardis G byt havet similadole 3-
meaninlgsnexcept that they contain from one to four and from one to eighteen
carbon Aloms respectively. C3-C7 cycloalkyl refers to a saturated 3 to 7
membered carbocyclic ring. Examples of such groups include cyclopropyl,
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refers to fluoro, chloro, bromo or iodo. The terms "aromatic moiety" and "ary!"
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one or maore of which ma Re replaced by a nitrogen, oxygen or sulfur atom.
e e R bt BAR RN Gkt

biphenyl, quinoline, isoquinoline, quinazoline, thiazole, benzthiazole,
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Appropriate pharmaceutically and veterinarily acceptable salts of the _
confYIIREELBT SGEhERMINS PREIKeSHY GBI RIBRLAE! (RRsRNalY itk tEHIed S(iEh
153S diln, ef@ssilosubstituents or with one or more Cs-C; cycloalkyl groups.

Examples include methyl, ethyl, n-propyl, isopropyl, t-butyl, n-hexyl,
trifluoromethyl, 2-chloroethyl, methylenecyclopropyl, methylenecyclobutyl and

methylenecyclopentyl.

20  “C;-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.

C3-C; cycloalkyl refers to a saturated 3 to 7 membered carbocyclic ring. Examples
of such groups include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
25

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

The terms “aromatic moiety” and “aryl” in the context of the present specification
refer to an aromatic ring system having from 5 to 14 ring carbon atoms and
30 containing up to three rings, one or more of which may be replaced by a nitrogen,

oxygen or sulfur atom. Examples of aromatic moieties are benzene, pyridine,



calcium, aluminium, zinc, magnesium and other metal salts as well as
choline, diethanolamine, ethanolamine, ethyl diamine and other well known
basic addition salts. 10 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, diglucon’&t*e, cyclopentanate, glucoheptanate,
aycergphosphaler exAlale Depianagie, feanoale, Axdumaraie. pisonalg.
pamoate, pectinate, 3-phenylpropionate, pictate, pivalate, proprionate,
tartiegtezoxazelbi baazenidazolaténdaien lderate authteidarmlaréna sustamsinate,
organic sulfonic acids such as methanesulfonate, ethanesulfonate,
2-hydroxyethane sulfonate, camphorsulfonate, 2-naphthalenesulfonate,
ben?ERERIEHBRATPACEHIA s YRR HL e CantR plg SIS I SO GRAIRO UK Of
gnorganialoidsuiech) and( Inyetoab Ibaiteadidoakeomiden hydodioaideotsssiiate,
bisulfpte,hemisiae, iiocyanate, persiiaie, Phosahoric and aylfonic.agids.
Sal€Which are ot r|cT)1I'1armacelﬂlca"i/ or veterinarri?y accep?a%ﬁe may St Be
valufittienakainiesnetizabsing Pindrdigs i andyotioralehtlirovmdeasic addition
comgpunds which release the active parent drug according to general
formula (I) in vivo. Examples of prodrugs include alkyl esters of the
compounds of general formula (1), for example the esters of general formula
1d11) betevs. 3eptbprisfirapeanisectiamgthnar (renitiisprmesptasBtieis pirgealsh
a compornd ofdhe 2 Rresent enlion. Al oS, ahsuch same oS mes
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mixture may be separated using well-known
cyclopentanate, glucoheptanate, glycerophosphate, oxalate, heptanoate, hexanoate,
15 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
20  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.

25
Prodrugs are any covalently bonded compounds which release the active parent drug
according to general formula (I) in vivo. Examples of prodrugs include alkyl esters
of the compounds of general formula (1), for example the esters of general formula
(1) below.

30

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



5 techniques and an individual enantiomer may be used alone. In the
compounds of general formula (1), it is preferred that, independently or in any
combination: R1 is halo or hydrogen; 10 R2 is halo or hydrogen; R3 is halo
or hydrogen; R4 is halo or hydrogen. In more preferred compounds, R', R3
and R4 are hydrogen, while R2 is halo, 15 particularly fluoro. In preferred
compounds of general formula (1), R5 and R6 are each independently
hydrogen or CI-C4 alkyl. However, in midre active compounds, at least one,
and_preferably both aof RS and R6 are hydrogen. 20 Similarly, it is preferred
LA R TSR RS A AR R S R
gendiasidisaisaiee(s) prefotensigdnavee Ha\REQGhetgIchesemdtnds HHENE 1,\25t08

alkylomasingUitRIYaR et BNl be NP IRME A GORP AHREROhR BN&Nab FFRUIR

(1), R8.is phenyl, naphthalenyl, quinolinyl, quinoxalinyl, thiazolyl, biphenyl or
benSHIAMRIoRIX B S WhHEcKARSAYC opfidREIyBY SeoseRERiEAWIIENYlierE

subsithieqissas dgiinee rivavenad@dm@antigwansidialpieferred that R8 is
phenyl substituted at the 4-position or -10- naphthalen-2-yl, quinolin-2-yl,
quinoxalin-2-yl, thiazol-2-yl or benzothiazol-2-yl, any of which may optionally
be dolstitamdonids ohgeoeraldrenaflehd) stibisitatentsd thefiriadepdroleat! B w/inerny
the R3\Bigigby s substituted, preferred substitutents include halo, CI-C4 alkyl,
C-C4 haloalkyl, CI-C4 alkoxy, CI-C4 alkylsulfonyl and hydroxy. Especially

1

pre@rﬂé@%ﬁﬁéhﬁﬂ@ﬁ%‘?for the R8 moiety include chloro, fluoro, methyl,
10  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,

15  particularly fluoro.

In preferred compounds of general formula (1), R® and R® are each independently
hydrogen or C;-C4 alkyl. However, in more active compounds, at least one, and
preferably both of R> and R°® are hydrogen.

20

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

Compounds of general formula (1) preferably have an R’ group chosen from H or C;-

25  Cgalkyl; most suitably R is methyl.

In preferred compounds of general formula (1), R® is phenyl, naphthalenyl,
quinolinyl, quinoxalinyl, thiazolyl, biphenyl or benzothiazolyl, any of which may
optionally be substituted with one or more substituents as defined above.

30

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



ethyl, t-butyl, trifluoromethyl, methoxy, methanesulfonyl and hydroxy. 10
Among the most preferred compounds are the following: 1.
(3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl]-acetic acid 2.
(5-Fluoro-2-methyl-3-[1-(4-trifluoromethyl-phenyl)-ethyl]-indol-1-yl]-acetic 15
acid 3. (3-[1-(4-tert-Butyl-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl]-acetic
acid 4.

(5-Fluoro-3-[1-(4-methanesulfonyl- phef‘i’;ﬂ) -ethyl]-2-methyl-indol-1-yl]-acetic

acid 5 FIu 0-2-met na hth le 2y| eth oI 1 |]-a etlc id
20 é]afé%‘?uoro By q}l%% glhcﬂ in-2lme 'H/YI qéyﬁ acetl c]]au o2y,
(5-Fowre- M\@thpﬂxemmnﬁwém zupaﬁﬁgtmflvwfbdb@m aoetiohdid ststltuents
[5-Flegrea3i8yhydroxy-quinolin-2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid 9.
(5-Fluoro-2-methyl-3-quinoxalin-2-ylmethyl-indol-1-yl)-acetic acid 10.
[5-Fluoro-3-(4-methoxy-benzyl)-2-methyl-indol-1-yl]-acetic acid 25 11.

55- HMwtherRénlmzsleBytwaa@étzuxdm@t’etdr'mai@wsml)meﬁiﬁtma letoylosste iy,

[3( ?h.g%gr‘/?@)h? yig%’%ég% md?ﬁ”ﬁcﬁj‘ z(ggticlzsécid 14.

[5 Fluoro 2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1- yI] -acetic acid 15.

[5>- Fééﬁéa‘a?rmﬁ?é@r@ﬁ(ﬁ:ﬁ%{méﬁbé' %?Qﬁé('h*”ﬂ[%eﬂyﬁﬂcﬂﬁ%“&’nﬂ%j ﬁQol@ methyl,

(3- Bl&yen I4 Imethyl-5-fluoro-2-methyl-indol 1fy| )-acetic acid
[5-F Hot@l(w @{H%foaﬁﬁmbjhw%%wt%@w RYcnd W&B@nc acid -11-
1018 [5-Fluoro-3-(6- quoro qumolln -2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid

%’MQ rSenzo hla rre I ethc}ﬁl)]aS-flu%o eth |-indol-1-yl]-acetic acid
B PR I 6 B ER 2t MIAZ IS F St AN ESI-1- -yl]-acetic acid
(Ildorestat) 21. (2-Methyl-3- qumolln -2- ylmethyl -indol-1-yl)-acetic acid 5 22.
(5- Clh'o{' O74: gﬂ%mdré CEngé g i BAYLIDGR Y'%é‘&%'?@%@etf&f 4t1g C1-C6
alkyl ar H2)mO I-Coalkyl, ( CHZ%mN
uoro 2 methyl -3-[1-(4- trlfluoromethy phenyl)- ethyl] -indol-1-yl}-acetic
15 acid
3. {3-[1-(4-tert-Butyl-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid
4. {5-Fluoro-3-[1-(4-methanesulfonyl-phenyl)-ethyl]-2-methyl-indol-1-yl}-acetic
acid
. [5-Fluoro-2-methyl-3-(1-naphthalen-2-yl-ethyl)-indol-1-yl]-acetic acid
20 . (5-Fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid

5

6

7. (5-Fluoro-2-methyl-3-naphthalen-2-ylmethyl-indol-1-yl)-acetic acid

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

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

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

25  11. (5-Fluoro-2-methyl-3-thiazol-2-ylmethyl-indol-1-yl)-acetic acid ethyl ester
12. [3-(4-Chloro-benzyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
13. (3-Benzothiazol-2-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
14. [5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]-acetic acid
15. [5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic acid

30  16. (3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

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



CH((CH2)mO(C=0)R14)2 esters of any of the above; wherein mis 1 or 2;
R13 is hydrogen or methyl; 10 R14 is C1-C18 alkyl. Although some
compounds of general formula (1) are known from the prior art, others
represent a novel selection since they are not exemplified and the aromatic
groups in the R8 position are not said to be preferred. Furthermore, these
compounds 15 have, surprisingly, been shown by the present inventors to
have activity as antagonists of PGD2 Ztlthe CRTH2 receptor Therefore, in a

furt ect of the invention ¢ neral
forrﬁgl SI)PI erelﬁ lgfﬂorlgéqugg ge yﬁn@[@g g gl F@%re g égf 'dbove
20 48d(RSiIaBsheotyiareshyhatopyi5thimrole. Imp‘ryémydpqﬂlmﬂlawnoramd

I
1 R R AR B e R LYl JeALS g
not %é@ﬂ‘éﬁtﬂif&é EH@ﬁUP&ﬂH@HW'éU%hM@(ﬁMﬁ agthOH; 25 when any two

Bnd Ba s 5 2t “*‘f!’@?éy”?;%“%"ﬁ“‘?ﬂwﬁ‘*‘d@" o1 RE
an I yl; n all of R' e ro ot
4- cf?loroj?‘?enypll' ihesalﬁxgvela&ﬂlmp %P?e(? Yeer %@@ RN ;é'ﬁe%fyl
sub@lﬂqmﬂga;(ﬂ@:@)&@“p@smmmfraapbfhhdaeab@q;ly\dmlamlm 2- yI quinoxalin -2-yl
or thiazol- Tg 'ilragé)referred substituents for these groups are chloro, fluoro,
methyl, ethyl, {-butyl, -12- trifluoromethyl, methoxy, methanesulfonyl and
hydroxy. FReférF@éfPQPnFQQ"HQ)’R4 Rs, R6, R' and R9 groups are as
1epecified apoyec pAMPAE. the most preferred novel compounds are
Compounds 1to 19, 21 and 22 listed above and these compounds form a

further aspect of the invention. Compound 20 was disclosed in
WOAMRBHD 268 Tdrenpouomde uricherfeyalnfarahdtar ity ar€ | knoayn eodethee drinrvavo

fron&tﬁe‘?gc}%v&emrﬁenovel selection since they are not exemplified and the aromatic

groups in the R® position are not said to be preferred. Furthermore, these compounds

15 have, surprisingly, been shown by the present inventors to have activity as
antagonists of PGD; at the CRTH2 receptor.

Therefore, in a further aspect of the invention there is provided a compound of
general formula (1) wherein R, R?, R® R* R®, R® R’ and R® are as defined above
20 and R® is a phenyl, naphthalenyl, thiazole, biphenyl, quinolinyl or quinoxalinyl
group, any of which may be substituted with one or more halo, C;-Cs alkyl, -O(C;-
Ce)alkyl, -SO,R™ or -OH groups;
provided that.
R® is not unsubstituted phenyl or phenyl substituted with -COOH;
25 when any two of R! R? R®and R* are hydrogen, neither of the other two of
R', R? R®and R*is C3-Cg alkyl;
when all of R*, R?, R® and R* are hydrogen, R? is not 4-chlorophenyl.

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

substituents for these groups are chloro, fluoro, methyl, ethyl, t-butyl,



10 prodrug may be a compound of general formula (I): R9 R1 R8 R2 R7 R3
N O-R12 R4 R5'\\\R6 O Il 15 wherein R1, R2, R3, R4, Rs , R6, R7, R8
and R9 are as defined for general formula (I); R12 is C1-C6 alkyl, aryl,
(CH2)mOC(=0)Ci-Cé6alkyl, (CH2)mN(R13)2 CH((CH2)mO(C=0)R14)2; m s
1 or 2; R13 is hydrogen or methyl; 20 R14 is C1-C18 alkyl. Therefore, in a
further aspect of the invention there is provided the use of a compound of
general formula (Il) as defined above infie preparation of an agent for the
treatment or preventjon of diseases, and, conditions mediated by PGD2 at the
s R BRG ERRBRR ARERR e Rz roups when the
compound of general formula -13- () is used as a prodrug include: methyl,
ethyd qEpRyIRPREens ﬁ'ﬁ%@@é?@éﬁ&R@Gl%@égmg\é'ga@ciﬁdd%%@.'\m or
CH(CH20(C=0)R14)2 wherein R'4 is as defined above. 5 Compounds of
general formula (II) wherein R8 is a phenyl, naphthalenyl, biphenyl, quinolyl
5r gumnex@egnmsp pPatyraidwitiedl vypbengsieséitotechudtiionae®noae ahale?2
C1- lkyl. -O(Ci-C6)alkyl, -S " or -OH groups; provided that. Rs is not
unsuﬁ%?gatéﬁ%\ée Bﬁ%ﬁ*‘y Sér“%ﬁgﬂw%u Oé’t‘.‘tﬁt‘é“cﬁﬁévnﬁsf’g%@ﬁ%e iRt EBmpaid
20 was disclosed in WO-A-9950268.

The compound of general formula (I) may be derived in vivo from a prodrug. The

10  prodrug may be a compound of general formula (11):

RO
R1 RS
R2
N Ry
R3 N 0O—R12
R4 p5\ Q\
R6 O

15  wherein R*, R% R, R*, R®, R®, R’, R® and R are as defined for general formula (1):
R? is C;-Cs alkyl, aryl, (CH2)mOC(=0)Ci-Cealkyl, (CH2)mN(R™),,
CH((CH2)mO(C=0)R™)z;

mis1or2;
R™ is hydrogen or methyl;

20 R is C;-Cyg alkyl.

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

compound of general formula (11) as defined above in the preparation of an agent for

the treatment or prevention of diseases and conditions mediated by PGD; at the
25 CRTH2 receptor.

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



10 when any two of R', R2, R3 and R' are hydrogen, neither of the other two
of R, R2, R3 and R4 is C3-C6 alkyl; when all of R', R2, R3 and R' are
hydrogen, Rs is not 4-chlorophenyl; are new. 15 Some of the most preferred
compounds of general formula (1) are the C1-C6 alkyl, aryl,
(CH2)mOC(=0)Ci-Cé6alkyl, (CH2)mN(R13)2, CH((CH2)mO(C=0)R14)2
esters of Compounds 1 to 19 above, wherein m, R13 and R'4 are as defined
above. When the compound of genera]lf%'rmula (I) acts as a prodrug, it is
Iatei ‘éalglﬁggrmseg r%%rtl? tlh%zl &Iég,g by the action of an esterase in the blood or
ina {i sue o? fhé Batlerﬂ. Ks'iS described in WO-A-9950268, compounds of

gengiahpraHia (br W‘aﬁe R d{em) eamepads eiaenetalermnia, (B

in which R12 is C1-(:6 alkyl by nydrolé/si_s with an alkali such as sodium or
lithi G (G0 R hée MIEERISRm S A5 55Hed PRYE 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 tetrahi/drofuran and water Compounds of general

FornRABRAYeRYT ensrabErarH M) cHRREHURIdSHE Besieanariishaleay(h hirsenyl,
1AqulaBigiRA BRI P -dRA, RAYRET WhidREntAy | Hedsuteateist RvinReheRs3. iore
oD T U et vk AT bPSeneral formula. (v):
ROQ(EOIRBI(EY)

R® is not unsubstituted phenyl or phenyl substituted with —-COOH;
10 when any two of R*, R? R® and R* are hydrogen, neither of the other two of
R, R? R®*and R* is C3-Cs alkyl;
when all of R, R?, R® and R* are hydrogen, R? is not 4-chlorophenyl;

are new.

15  Some of the most preferred compounds of general formula (I1) are the C;-Cg alkyl,
aryl, (CH,)mOC(=0)C;-Cealkyl, (CH2)mN(R™), CH((CH2)mO(C=0)R™), esters of
Compounds 1 to 19 above, wherein m, R*® and R* are as defined above.

When the compound of general formula (1) acts as a prodrug, it is later transformed

20  tothe drug by the action of an esterase in the blood or in a tissue of the patient.

As is described in WO-A-9950268, compounds of general formula (I) may be
prepared from compounds of general formula (11) in which R is C;-Cg alkyl by
hydrolysis with an alkali such as sodium or lithium hydroxide. The reaction may
25  take place in an aqueous solvent or an organic solvent or a mixture of the two. A

typical solvent used for the reaction is a mixture of tetrahydrofuran and water

Compounds of general formula (1) may be prepared from compounds of general
formula (I11):
30



10 wherein R9 is as defined for general formula (I); under acidic reductive
alkylation conditions. Compounds of general formulae (lll) and (IV) are
readily available or can be prepared by methods well known to those skilled
in the art. 15 Other methods of preparing compounds of general formulae (1)
and (Il) are set out in WO-A-9950268 and WO-A-0151489. Compounds of
general formula (1) are antagonists of PGD2 at the CRTH2 receptor 20 and
compounds of general formula (1) are 'ﬂr%drugs for compounds of general
formula (I). Compounds of generaMormulae () and (I) are therefore useful in
a method for the treatment of diseases and condltlons medlated by PGD2 at
the CRTH2 receptor, the i
need of such treatment a suita
() or (I). 25 In a further a emyention, there is provided a novel
compound of general formula (1) or (1) for us (i% rgé%lcme particularly for
use in the treatment or -15- preveRflggsof disgases and conditions mediated
by PGD2 at the CRTH2 receptor. As menft$h€d above, such diseases and
conditions include allergic asthma, perennial allergic rhinitis, seasonal
allergic rhinitis, atopic dermatitis, conta¢t!hypersensitivity 5 (including contact
dermatitis), conjunctivitis, especially allergic conjunctivitis, eosinophilic
Profgitisn t@b@hltérgiesa%wiaﬁwhﬂigrgawmﬁa@migeﬁ@fémmmw) Bpvel is
disease, ulcerative colifis a &rohn s disease, mastoc t05|s nd also other
PGH2E i@c?%@éf QaR¥p 86‘3{,?8.}94»‘&&180@ schEﬁr E "RTpER
IgE(By)‘.ldrome and systemlc lupus erythematus, psoriasis, acne, multiple
sclerosis, 10 allograft rejection, reperfusion injury, chronic obstructive
pulmonary dlsease as WeII as rheumatoid arthritis, psoriatic arthritis and
osteoarthritis. THR' @&@@Bunﬂ%ﬁof general formula (1) or (1) must be
1dormulated in an appropriate

rrompound of general formula

wherein R? is as defined for general formula (1);
under acidic reductive alkylation conditions. Compounds of general formulae (I11)
and (IV) are readily available or can be prepared by methods well known to those
skilled in the art.

15
Other methods of preparing compounds of general formulae (I) and (1) are set out in
WO-A-9950268 and WO-A-01514809.

Compounds of general formula (1) are antagonists of PGD, at the CRTH2 receptor
20 and compounds of general formula (I1) are prodrugs for compounds of general
formula (I). Compounds of general formulae (I) and (Il) are therefore useful in a
method for the treatment of diseases and conditions mediated by PGD, at the CRTH2
receptor, the method comprising administering to a patient in need of such treatment
a suitable amount of a compound of general formula (1) or (11).
25
In a further aspect of the invention, there is provided a novel compound of general

formula (1) or (1) for use in medicine, particularly for use in the treatment or



manner depending upon the diseases or conditions they are required to treat.
15 Therefore, in a further aspect of the invention there is provided a
pharmaceutical composition comprising a novel compound of general
formula (I) or (I) together with a pharmaceutical excipient or carrier. Other
active materials may also be present, as may be considered appropriate or
advisable for the disease or condition 20 being treated or prevented. The
carrier, or, if more than one be present’lééch of the carriers, must be

acce tal%lt?o Inihe sense 8fc8re1 comp 't% oeb %Ep ptthheé |ent§oof the
formulation and no ?eterlous to %he reC|p|e e f orm ons Phtiude
those suitable for oral, rectal, nasal, bronchial (inhaled), topical (including

eye AroRswiBHesahand SIdhl s a‘fﬁgdﬁﬁél%rﬁ%aiﬁﬁ"ﬁ@éaélfé luslideha, perennial

subcutaneous mtramuscular intravenous and intradermal admlnlstratlon

andffagicyll BF&pé?é%PB%} QHV%EH@%W&P%BWWH%é%P& BYRgsaey vy
5T he(iiauiieing actrmaustmmatwd) depejoactpii, thepeongiion itdre tedgtedtivis,
e AR S S R
adnineration. The corriposol ion m% Sbe P cfb%/?)nnglng ITitd ASSotiation
the abwedmamdﬂ@raﬁwaalgmawmmm @ameasen rgastemehsib efdralsgatibers

are peenated;nb Rl %déﬁme%ﬁfmm'@i%és%%o&eﬂ%m% (Pl

agent with liquid carriers or finely divided solid carriers or both, and then if

necS¥KANEn AN GETHFoHRME ﬁﬁ@hﬁ%\ﬁoﬂséﬂ?éﬁdsa?ﬁ%@?HBlﬂ’éefoﬁc'eros's

100relaﬂa@gfarpjaatrmae@wmi&omnq;slbm@m@mtmm@etmn@mm eyk, as well

compound o ra formul g) % unc ian or 10 association with a
ST eum r| iso PAOTISHE A oart ritis,
pharmaceu y S VEtRRaR y accep e CBMIEr OF Vehicle. Formulations

for oral administration in the present |nvent|on may be presented as: discrete

Unitg RUEEH R GRRIMIGEnSAF RS (RPIFIE SRR CONRININR BRI I T ipRGte
manner depending upon the diseases or conditions they are required to treat.

15

Therefore, in a further aspect of the invention there is provided a pharmaceutical
composition comprising a novel compound of general formula (I) or (II) together
with a pharmaceutical excipient or carrier. Other active materials may also be
present, as may be considered appropriate or advisable for the disease or condition

20  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.

25
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.

30

The route of administration will depend upon the condition to be treated but



amount of the active agent; as a powder or granules; as a solution or a
suspension of 15 the active agent in an aqueous liquid or a non-aqueous
liquid; or as an oil-in-water liquid emulsion or a water in oil liquid emulsion; or
as a bolus etc. For compositions for oral administration (e.g. tablets and
capsules), the term "acceptable carrier” includes vehicles such as common
excipients e.g. binding 20 agents, for example syrup, acacia, gelatin,
sorbitol, tragacanth, polyvinyIpyrrolidoﬁ%G(Povidone), methylcellulose,
ethylcellulose, sodium carboxymethylcellylose . .
YRSy AR AT, B RPIE ot ot B Srnetialent gpical
exapdpligieatiostarch, gelatin, lactose, sucrose, microcrystalline cellulose,
kaolin, mannitol, dicalcium phosphate, sodium chloride and alginic acid; and
lubricants such as 25 magnesium stearate, sodium stearate and other
methllfc RERPSHIART oY NEIRERAT Vs REHIFNG ClOSHER R AN & ROV Padlned
Pils ndecaypichaitsilica ciridsrouriggnagente fsueblasopsprasrapate@bptiniformly
wintergreen, cherry flavauring and the like can also be. used. It may be ..
oot B e B SR TR B TR vy
iderttifiisleti sTlithleayiniayoalSothe ardatbenbif mesttrsaly vebiipkr e inrttecart TBO
A R RE A R GETEY SRSIaF BT BRIt RRIEEAYNER B Pking

more -17- accessory ingredients. Compressed tablets may be prepared
contpleEBhd NS LHRIBRO A CPingerserh BB Uy bt iAra (e FIcRAMLNRIeR Or
1suchsgscRIRMIVEET OPhaiaRtdesc ARt NathyinbIgchyvihableibateir lbrieage. inert
diluent, preservative, surface-active or dispersing agent. Moulded tablets
may be made by moulding in a 5 suitable machine a mixture of the powdered
confpoon thtnostenedivaidmanisiraian liguit ditesent. imyentiablesynbaypstictacihs:

be cratet AhRCAIRA andmarkdalonmuigted SO AR A0 DR HIRSIOWcBEtermined

controlled release of the active agent. Other formulations suitable for oral
adniMRPAEH I TR A8¥ BN RUVAR I EPIES1 85 ActRldtiag dnisugpension of
19lavenareetivasgentsinally suetosaiquiid acaciancdoiiegromilia; passikesoil-in-water

compris&nﬁnﬂlg actirvae 2 ernlt ini " ir@ret bliaens_ucr:h asH%EUIatiF land glyc_erin, or
sucttul" SRHILL e R HLOHAHS RO PSR G FRSElve agent in a
suitable liquid carrier.

For compositions for oral administration (e.g. tablets and capsules), the term
“acceptable carrier” includes vehicles such as common excipients e.g. binding

20  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

25 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.

30

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



For topical application to the skin, compounds of general formula (I) or (ll)
may be 15 made up into a cream, ointment, jelly, solution or suspension etc.
Cream or ointment formulations that may be used for the drug are
conventional formulations well known in the art, for example, as described in
standard text books of pharmaceutics such as the British Pharmacopoeia. 20
Compounds of general formula (1) or (II) may be used for the treatment of the
respiratory tract by nasal, bronchial or (:cal administration of, for example,
gergdgglgsgrr S rgalg\r/]hlclagr%n d|Sé)Pe ) {)maceolo% gab active msgredlent
in the ?om?’opg powder or I the form 6 droﬁ/s of 8 Salltionor sugpensgo
Phauitaldeunieahinoiihpoxitivesgeith ifowdeae ditgyanginigrpropshties asprger or
conpifulsadiiiaang heed ariha ingesienha A iheroanllan Willdvaive

boiling point below room temperature and, if desired, adjuncts, such as liquid
or sHIERFRSRCIBIGIOTORIsRAEHIE 28rRtcMPkides TARR e RARE, W?&rma@@f:l{ﬂ‘!%g Ina
gompnailionsaihindigmiheuphafmiec plagiad Actnpollgrefitirisd adlutiomert
contair, i dd tion to thi asun bIe ellapt, and furthermor |f
S SRR e s Bl e B
progekaite, provigsreloveor am@mwa@eemém achhedraggndssible for this to be
produced as required by means of a suitable compression and expansion
device. -18- Parenteral formulations will generally be sterile. Typically, the

dos Bt EHARY i H R BEL A O IRT AL MGG, KBeagsD Compdrigie

1cthe saneexsatinnaof disigdn bas plRsMg alicrosenaAericalionrefigritvatio pibiiig

D2 at the CRTH2 rece or The ise a ount a com ound of eneral
formu a (I'f' % nV age hépaapne |cj)|a rph‘\'jl/‘c‘ege Ad" tﬁe r Ce%’ﬁ/ erhlcﬁrose
suchmt@mmmd mdea&ﬂmmwmremgsh@mw determinedthlylohquist carrier.
ordinary skill in the art by comparing the blood level of the agent to the

concentration re{guwed to have a 10 therapeutic effect. Compounds of

genEPAIFBIFALIRRIF &M Johias S LRBPRH B BRiRoH \f/ﬁ'iﬁ“dﬁé'bPrrﬂBrg‘ay be

13ctivRGoanistwvhisiBaatcougaiaHtindng Sepaioresr RbpeesdisersEs«antor ointment
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known in the art, for example, as described in standard text books of pharmaceutics

6)rmulated

such as the British Pharmacopoeia.

20  Compounds of general formula (I) or (I1) 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

25 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

30  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.



15 the CRTH2 receptor. Therefore, the pharmaceutical composition
described above may additionally contain one or more of these active
agents. 20 There is also provided the use of a compound of general formula
(D or (1) in the preparation of an agent for the treatment of diseases and
conditions mediated by PGD2 at the CRTH2 receptor, wherein the agent
also comprises an additional active agent useful for the treatment of the
same diseases and conditions. 25 Thesg 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
salrRetenisral dorcdasiensiail| eopraltyfhetiterdlene; antihistamines such as
loratidine; 30 leukotriene antagonists such as montelukast; anti-lgE antibody
therapies such as omalizumab; -19- anti-infectives such as fusidic acid

(partiRIRAY (e RO eHtinent BRRRHI VU AR A08T; ARE-IBINGQTE/E 58 as to
glotriviazeetieactccaiptitor tiedigpiment plaatepia decombibigition effective to
immun essant as tacrolimus and particularly pimecrolimys in th

MR et T e e el
confbinedaviihothd hapibishhiattbeeapautisodyopfiieetineoanthfrenontedry Vilittasians

Inclyging A" RN agMNIRERE RS RFiRE A, 8&@8%%%“%9*%@{1 IARhe

antagonists; 10 inhibitors of phoshodiesterase type 4 such as cilonilast;
druds thaeampating:&eMoRHh YR UBE GAesh Eh RS ARG QY FeRpigd o have a
1conuertipgitetgne (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;

Compounds of general formula (I) or (I1) may be used in combination with one or

more active agents which are useful in the treatment of the diseases and conditions
listed above, although these active agents are not necessarily inhibitors of PGD, at
15  the CRTH2 receptor.

Therefore, the pharmaceutical composition described above may additionally contain

one or more of these active agents.

20  There is also provided the use of a compound of general formula (1) or (I1) 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.

25  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;

30 leukotriene antagonists such as montelukast;

anti-1gE antibody therapies such as omalizumab;



5-lipoxygenase inhibitors such as zileuton. In yet a further aspect of the
invention, there is provided a product comprising a novel compound of
general formula (1) or (II) 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 PGD2 at the
CRTH2 receptor. The invention will now be described in greater detail with
reference to the following 25 non Iimitl'r]ra'examples. Example 1 -Preparation
of Compaunds 1 to 19 1. i]%l A-Ehl rorphenyl)-ethyl -5-fg rq-2-methyl-in
o T Lot Sy e R e R B e U SR o
triflierowdEsl acid (0.10 ml, 1.29 mmol) -20- were sequentially added

dropWfsRIARY shdR IR QAR-RHLrER BAHIAMA) BriHOrRament of atopic dermatitis):

methyl-indol-1-yl)-acetic acid ethy| ester (0.10 g, 0.43 mmol) and 4-
acetIERNSRBHAEHYE A ASPGAMH AU PR UCY AR RIBISFEBNAMS (B IRRF3EETT.
5T heinfxitkgoneaskiingrearmed to room temperature and stirred for 16 h. The
resulting 5 mixture was concentrated in vacuo to leave a residue which was
partitioned between ethyl acetate (10 ml) and a saturated solution of sodium
bicdeRdmzentagonibys Tiay atagbéitoalieedwstishsibprarate thatideed ) aladelopment for
congartar) M@g&g&&lﬁ:@miﬂgfesidue which was purified by flash column

chromatography (Flashmaster) on silica gel eluting with 10 % ethyl acetate :
hepP4ifé 1B18900)s5ta iy GPe A9 REPIREHSRIRE BHENTES PIMPNBERNIYSE7 mg, 37
10%) ashibinoniterppliehadiestdr&8 e {32choas Bilgniks) (M+H)" 374.30. 2.
Compound 1 - (3-]1-(4-Chloro-phenyl)-ethyl]-5-flyqro-2-methyl-indol-1-
R L A R S AR i SRR s
addedyme(BARE)oON to a stirred solution of (3-[
1-(45 - D: -5-fluorp=2- -indpl-1-yl]- aceti ' ster
Bt e e S
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

novel compound of general formula (I) or (I1) 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 following

25 non limiting examples.

Example 1 — Preparation of Compounds 1 to 19

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



stirred at room temperature for 2 h. The solution was adjusted to pH 1 with
concentrated hydrochloric acid and the product extracted with ethyl acetate
(3 x 10 20 ml). The combined organic extracts were dried and concentrated
in vacuo to give the carboxylic acid (35 mg, 67 %) as an off-white solid, SH
(400 MHz, CDCI3) 7.26-7.21 (4H, m, Ar), 7.06 (1H, dd J 9.0, 4.2 Hz, Ar),
6.97 (1H, dd J 10.0, 2.4 Hz, Ar), 6.86 (1H, dtJ 9.0, 2.4 Hz, Ar), 4.80 (2H, s,
CH2CO2H), 4.35 (1H qJ 7.3 Hz, CHC?%) 2.29 (3H, s, CH3) 1. 73 (3H,dJ

7.3 Hz, CHCH 73 min % E ) 25 (M+H) 346.
Gt A, B0 olde TIRIER A Se M M e pono-2.

desmﬂw-fmi@bmb@gm 1,d6ist wethyhpeetgiriai®hpchwsed Etartimoehatenvalst-

30 -l )ﬁ%‘ﬂ RPERE e (64 mg, 0.41 mmol) in 1 2 dlchloroethane (2 mI) at 0°C, The
(5-Fluoro-2-methyl-3- [1 (4- trlfluorometh I-ph -etheA indol- acetlc

acid"SHACTMPR ¥BEIBf7 feerezfﬁrneeaaél@ ﬁ’id Alpyren 3y (%h d ﬁ%f@swyﬂg
5Ar) ifdrédirhs €lshdeRuitedl InHacudrio G ElLidsidte WHLRWRSDEHTARkIb&Reen

crel s B i SO Y S0 oo g e
(96%gam¢zlggg yas-sepprasd. thied g eance@rated in vacuo to leave a residue
(3-[ykfsieniaB ik ﬂbeﬂyl)ﬂﬁmy&ﬁlrﬂHOc,rﬁ’r'c%ﬁ@?@é?égHﬁ'%i&s%a@t&ﬁ“&gﬁgfﬁc&%eI

SH (400 MHz, CDC13)7.32-7.21 (4H, m, Ar
6.89l6l89 (l'ill‘ 191%A€1‘PVA WHEa, 'EP@PPZ@(%%% endereaiateqg hePtQ”P&O give the
10:H@tu,a)eszea@@mg SO dwfitd3blic] Fr7=3 198 nGirGIB), IRAESH (M+H)*
ﬁ) ; Tr =1.78 min (97%), m/z (ES) (M+H) 368.21. 15 Compound 4 -
uor 0-3-[ 1-(4-methanesulfonyl-phenyl)-ethyl]-2-methyl- indol-1-yl]-acetic
aC|d SH (400 MHz, CDC13) 7.81 (2H, d J 8.3 Hz, Ar), 7.47 (2H, d J 8.1 Hz,

Ar),of .06 (é'a'm;S’ébHoS@? §31§.|Z(’45Aé(};1%%%2 E%lf'é‘t ﬂOSOﬂ@o%_@ iR

dtJ90 2 5Hz, Ar), 4 1H, q J 7.1 Hz, CHCH?3),
2.9y/lizRretic egigk) "2 29 (3H,

15  Lithium hydroxide monohydrate (70 mg, 1.67 mmol) was added in one portion to a
stirred solution of {3-[1-(4-chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-
acetic acid ethyl ester (57 mg, 0.15 mmol) in tetrahydrofuran : water (5 ml; 1:1) and
stirred at room temperature for 2 h. The solution was adjusted to pH 1 with
concentrated hydrochloric acid and the product extracted with ethyl acetate (3 x 10

20  ml). The combined organic extracts were dried and concentrated in vacuo to give the
carboxylic acid (35 mg, 67 %) as an off-white solid, 4 (400 MHz, CDCl3) 7.26-7.21
(4H, m, Ar), 7.06 (1H, dd J 9.0, 4.2 Hz, Ar), 6.97 (1H, dd J 10.0, 2.4 Hz, Ar), 6.86
(1H, dt J 9.0, 2.4 Hz, Ar), 4.80 (2H, s, CH,CO,H), 4.35 (1H, q J 7.3 Hz, CHCHj3),
2.29 (3H, s, CHs), 1.73 (3H, d J 7.3 Hz, CHCH3); Tr =1.73 min (90 %), m/z (ES")

25  (M+H)" 346.00.

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

described for Compound 1, but with appropriately chosen starting materials.

30



20's, CH3), 1.79 (3H, d J 7.3 Hz, CHCH3); Tr =1.34 min (100%), m/z (ES")
(M+H)" 390.16. Compound 5 -
[5-Fluoro-2-methyl-3-(1-naphthalen-2-yl-ethyl)-indol-I-yl]-acetic acid 25 SH
(400 MHz, CDC13) 7.81-7.74 (3H, m, Ar), 7.69 (1H, d J 8.5 Hz, Ar), 7.47-7.39
(2H, m, Ar), 7.39-7.33 (1H, m, Ar), 7.09-7.02 (2H, m, Ar), 6.86 (1H, dt J 9.0,
2.4 Hz, Ar), 4.83 (2H, s, CH2CO2H), 4,54 (1H, q J 7.3 Hz, CHCH3), 2.32
(3H s, CH3), 1. 86 (3H dJ 7.3 Hz, CH@I—I?;) Tr =1.66 min (97%), m/z (ES")

O BB 2 S S RIR RS metyl-a - (-riflyoromethyLohenyl-ethy lzigdol-

MHi)dB@NlIS@L)K842 (1H, d J 9.0 Hz, Ar), 8.23 (1H, ngon Ar), 8.11

'72_353& HodMAL) CoRf gﬁ'@o'&rﬁﬁ J%@%Q'ﬂ\r ljﬁ& 315, AF af‘@ﬁ(

H, m, Ar), 5.19 (2H,s, CH2), 2.63 (3H,s, H3
1.06%nh$ {31601%3 Aﬁ/ﬁ @§§1HM¢91§LO§B,§ Q#%@brﬁ@édﬂﬁ At 90,2 5 Hz, Ar

(oo s ol e s S
m [
A R DT, GEGR 8T 5 oA S BRI P ) 88 o
CH2) 2.42 (3H, s, CH3); Tr = 2.09 min, m/z (ES+) (M+H) 348.13. 10

Comepigs iy & s NSO Z 8L

Hz, #eficzagm (5H, m, Ar), 7.13 (1H, dd J 6.0, 1.5 Hz, Ar), 6.91 (1H, dd J 9.0,

5 0
E OO 5 A it BB B S48 i

(5-FRichB: z‘*ﬁ?eﬁﬁw - &liteloRai-3. W&m ndiHzy§HREE: 23330 6HHdo
MHz, MEIPVER0). D2 CHE ;) H-39A0H 85 30((HH) s TAEL. BeChih2Boa), i) (EST)

(M+H)" 368.21.

15 Compound 4 - {5-Fluoro-3-[1-(4-methanesulfonyl-phenyl)-ethyl]-2-methyl-
indol-1-yl}-acetic acid
84 (400 MHz, CDCl3) 7.81 (2H, d J 8.3 Hz, Ar), 7.47 (2H, d J 8.1 Hz, Ar), 7.06 (1H,
dd J 8.8, 4.1Hz, Ar), 6.96 (1H, dd J 10.0, 2.5Hz, Ar), 6.85 (1H, dt J 9.0, 2.5Hz, Ar),
4.78 (2H, s, CH,CO,H), 4.43 (1H, q J 7.1 Hz, CHCHs3), 2.99 (3H, s, CHs), 2.29 (3H,
20 s, CHs), 1.79 (3H, d J 7.3 Hz, CHCH3); Tr =1.34 min (100%), m/z (ES") (M+H)*
390.16.

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

25 &y (400 MHz, CDCls) 7.81-7.74 (3H, m, Ar), 7.69 (1H, d J 8.5 Hz, Ar), 7.47-7.39
(2H, m, Ar), 7.39-7.33 (1H, m, Ar), 7.09-7.02 (2H, m, Ar), 6.86 (1H, dt J 9.0, 2.4
Hz, Ar), 4.83 (2H, s, CH,COzH), 4.54 (1H, q J 7.3 Hz, CHCHs), 2.32 (3H, s, CH3),
1.86 (3H, d J 7.3 Hz, CHCH3); Tr =1.66 min (97%), m/z (ES") (M+H)" 362.19.

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



7.53 (2H, m, Ar), 7.07 (1H, m, Ar), 5.01 (2H, br s, CH2), 4.64 (2H, s, CH2),
2.64 (3H, s, CH3); Tr = 1.35 min, nz/z (ES") (M+H)" 350.12. Compound
10-[5-Fluoro-3-(4-methoxy-benzyl)-2-methyl-indol-l-yl]-acetic acid 25 SH
(400 MHz, d6-DMSO) 7.39 (1H, m, Ar), 7.16 (3H, m, Ar), 6.91 (3H, m, Ar)
5.00 (2H, s, CH2), 3.98 (2H, s, CH2), 3.74 (3H, s, OCH3) 2.36 (3H, s, CH3);
Tr=1.93 min, m/z (ES") (M+H)" 328.13, Compound 11 -
(5-FIuoro-2-methyl-3-thiazol-2-y|methyl%%'dol-l-yl)-acetic acid 30 ethyl ester

Tr=1.09 mj ) (M£H), 26, -23- nd 12-
[3-(&%%%%@%%- j molgﬁz-m%@r%érn@bg?-gﬁg B ape Ar). 209 (11
(LOONYAY )Y 2 EZT) INFHLD) 4332(218, CdthgAin@H 3s- €8iehr = 1.06 min (100 %),
zothjgz wlwgthylﬁélgg_ro-z-methyl-indol-l-yl)-acetic 5acid Tr = 1.43 min,
m/z (ES’) (M+H) 355.17. Compound 14 -
[5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]- acetic acid 10 Tr =
51.6&aHipoma (ES-) (Mrid)ra86m2ehdampphiftdizh-2-yimethyl-indol-1-yl)-acetic
[5-Fluoyo-2-methyl-3-(4-tert-butyl-benzyl)-indol-I-yl]-acetic acid Tr = 1.73 min,
m/z ) (M+H)" 354.21. 15 Compound 16 -

(3-Bip ity MRy metVISDXTusraHnretidy)inda| (2 jraée)id . 2zidHrad 2.4.0, 1.5

min, gv/g Eésif bad FoP2690PR ”g 44 (H 423 (2H, s, CHy), 2
[5-|Jl_|uc’>rol§3-( -lxieﬁ_ﬁanesu_fohy]-berizyl - img(t- y1-s|h8|c;|lz-)i-yﬁ- é%) ég'egc %eéid4lzr
= 168518 el (ESH 9L RiNeI0B8. (EShh Pt 1878.13.
1d5-Fluoro-3-(6-fluoro-quinolin-2-ylmethyl)-2-methyl-indol-I- yl]-acetic acid
Compound 8 - [5-Fluoro-3-(8-hydroxy-quinolin-2-ylmethyl)-2-methyl-indol-1-
yl]-acetic acid
84 (400 MHz, ds-DMSO) 9.53 (1H, s, OH), 8.20 (1H, d J 8.0 Hz, Ar), 7.42 (5H, m,
Ar), 7.13 (1H, dd J 6.0, 1.5 Hz, Ar), 6.91 (1H, dd J 9.0, 2.5 Hz, Ar), 5.00 (2H, s,
15 CH,), 4.41 (2H, s, CH,), 2.47 (3H, s, CHs); Tr = 1.13 min, m/z (ES") (M+H)"
365.12.

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

20  dn (400 MHz, ds-DMSO) 9.02 (1H, s, H-3 Ar), 8.30 (2H, m, Ar), 8.05 (2H, m, Ar),
7.53 (2H, m, Ar), 7.07 (1H, m, Ar), 5.01 (2H, br s, CH,), 4.64 (2H, s, CH,), 2.64 (3H,
s, CHs); Tr = 1.35 min, m/z (ES") (M+H)" 350.12.

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

25 &y (400 MHz, d-DMSO) 7.39 (1H, m, Ar), 7.16 (3H, m, Ar), 6.91 (3H, m, Ar) 5.00
(2H, s, CHy), 3.98 (2H, s, CH,), 3.74 (3H, s, OCHs) 2.36 (3H, s, CH3); Tr = 1.93
min, m/z (ES") (M+H)* 328.13.

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



25 SH (400 MHz, d6-DMSO) 8.20 (1H, d J 8.6 Hz, Ar), 8.06 (1H, dd J 9.3, 5.6
Hz, Ar), 7.70 (1H, dd J 9.4, 2.8 Hz, Ar), 7.64 (1H, td J 8.8, 2.9 Hz, Ar),
7.37-7.32 (2H, m, Ar), 7.26 (1H, dd J 9.9, 2.6 Hz, Ar), 6.86 (1H,td J 9.2, 2.4
Hz, Ar), 4.94 (2H, s, CH2), 4.33 (2H, s, CH2), 2.40 (3H, s, CCH3); Tr = 1.28
min (100 %), m/z (ES) (M+H) 367.50. 30 -24- Compound 19 - ()-3-(1-Ben
zothiazol-2-yl-ethyl)-5-fluoro-2-methyl-indol-1-yl]- acetic acid SH (400 MHz,
d6-DMSO) 8.01 (1H, d J 7.7 Hz, Ar), 7% (1H, d J 8.0 Hz, Ar), 7.49 (1H, ohs
tJ 7.2 Hz, An,,2.4357 H Ar. . 1H,dd ] 10.1, 2. VA, 6.89 5
(i 3 R A BartSb R M ety oG G el
2.37(3H,63 COKBN 2B M(BES) IMAHHZ3EHEH3); Tr = 1.53 min, m/z (ES)
(M+H)" 369.10. Compound 21
-(2-Methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid 10 SH (400 MHz,
d6-SRMBeSY B 53113 -BNE a20 gy ey A or Ty ore: 5 msthxinddd -yDrpcatis
57.6 did Ar), 7.74 (1H, t J 7.0 Hz, Ar), 7.54 (1H, tJ 7.0 Hz, Ar), 7.44 (1H,d J

8.0 Hz. Ar 7.269(; B89 ), 7.00 (1H, t J 7.3 Hz, Ar), 6.90 (1H, t
J7. H%;‘?Rr'j‘]'ﬂ’. 2725355(,'\& cABH) 4,35 (2H, s, CH2), 2.40 (3H, s, CH3);

Tr=1.07 min (100 %), m/z (ES’") (M+H) 331.33. 15 Compound 22 -

(S-Cehua, oﬁr{a‘e&h:y'f’"ﬂsl-iﬁRJBszzyﬂﬁéﬂ%Whimiﬂjrﬂ%‘)aﬂ?&ﬁgl-ﬁ&@&ﬂr{é&Ql-yl]-
MHz, d6-DMSO) 8.21 (1H, d J 8.4 Hz, Ar), 8.00 (1H, d J 8.4 Hz; Ar), 7.89
(LHaeEYRO Lz, Ar), 7.77-7.73 (1H, m, Ar), 7.57-7.53 (2H, m, Ar), 7.40 (1H, d

10J 8.7r 2Q @ i) miz48dHive H)8.86806Ar), 7.04 (1H, dd J 8.6, 2.1 Hz, Ar),

5.00 (2H, s, CH2CO2H), 4.35 (2H, s, CH2), 2.41 (3H, s, CH3); Tr = 1.17 min

(95 %), m/z (ES) (M+H) 365.28. Example 2-Preparation of Compound 20
Compound 15 - [5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic

acid

Tr=1.73 min, m/z (ES") (M+H)" 354.21.

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

Tr =2.10 min, m/z (ES") (M+H)" 374.16.

Compound 17 - [5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-
20  acetic acid
Tr = 1.35 min, m/z (ES+) = 376.05.

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

25 &y (400 MHz, d-DMSO) 8.20 (1H, d J 8.6 Hz, Ar), 8.06 (1H, dd J 9.3, 5.6 Hz, Ar),
7.70 (1H, dd J 9.4, 2.8 Hz, Ar), 7.64 (1H, td J 8.8, 2.9 Hz, Ar), 7.37-7.32 (2H, m,
Ar), 7.26 (1H, dd J 9.9, 2.6 Hz, Ar), 6.86 (1H, td J 9.2, 2.4 Hz, Ar), 4.94 (2H, s,
CHy,), 4.33 (2H, s, CHy), 2.40 (3H, s, CCHs); Tr = 1.28 min (100 %), m/z (ES")
(M+H)* 367.50.

30



25 1. [3-(4,5,7-Trifluoro-benzothiazol-2-ylmethyl)-indol-1-yl]-acetic acid ethyl
ester This compound was prepared using the procedure set out in
WO-A-0151489. SH (400 MHz, d6-DMSO) 7.75-7.69 (1H, m, Ar), 7.56 (1H, d
J 7.8 Hz, Ar), 7.49 (1H, 30s, CH), 7.43 (1H, d J 8.2 Hz, Ar), 7.19 (1H, app tJ
7.0 Hz, Ar), 7.08 (1H, app tJ 7.1 Hz, Ar), 5.17 (2H, s, CH2), 4.69 (2H, s,
CH2); 4.17 (2H, qJ 7.2 Hz, CH2CH3), 1.23 -25- (3H, t J 7.2 Hz, CH2CH3); Tr
=1.62 min, m/z (ES) (M+H) 405.15. 2. 2éompound 20 -

R G, OB T (o WL S L B A

stirragtgohdidn of [3-(4,5,7-trifluoro-benzothiazol-2-ylmethyl)-indol-1- yI] -acetic

acid.e 3 1) yarof g )
temp'?e?néure h(i r% %%@@%ré&j ;/?rrc?(l)}mg’[ fr?pera(ct% Te](!f(%{ar\é 1 Aa?r‘]7 49
therdltHeobsludidR WashRdiukied3(BH, 18, with 1M GidirdedIdeid, a'?c'iﬁzr ), 6.89

PGUARHSAY GV ﬁh?nAﬁ’)(tWeéﬂosWéhﬁt%P?ﬁlﬁ%ﬁr X1 r@)—l@’ll%)tkz'%?

combined or ﬁ nic extracts were washed with brlne dried and

conE¥tratettitvadio@ighid the Barfdiiiitlad m&ﬁ%g‘“@z %) &S A (Mt
solide&®ib (400 MHz, d6-DMSOQO) 7.76-7.69 (1H, m, Ar), 7.56 (1H, d J 8.0 Hz,
Ar), 748 (1H,s,CH), 743 (1 H,d J 8.3 Hz, Ar), 7.18 (L H, app t J 7.1 Hz,
Ar), 7.07 (1H, app t J 7.1 Hz, Ar), 5.05 (2H, s, CH2), 4.68 (2H, s, CH2); Tr =
1.9 06 pokm) Y (ES NIy H- a8 bo-2Estaneipld -BroviebsiireeatinBoldCRTH2
13 gmR RV e s Apd Metneas L Odhatesals  Calgiim s, dxp Wass
purchased from Molecular Devices (Wokingham, UK). Mono- poly resolving

medmmwa%wam@dﬁrwwawapwpmma@emmm (AL D dpHn(H, d

MagcsgantirC RAG s RPeags wege frpmMilteny (hiptes (BisieyaSusieyXiH, t J
7.3 Hz, Ar), 4.72 (2H, s, CH,CO,H), 4.35 (2H, s, CH,), 2.40 (3H, s, CH3); Tr =1.07
min (100 %), m/z (ES") (M+H)" 331.33.

15

Compound 22 - (5-Chloro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic

acid

81 (400 MHz, d-DMSO0) 8.21 (1H, d J 8.4 Hz, Ar), 8.00 (1H, d J 8.4 Hz, Ar), 7.89

(1H, d J 8.0 Hz, Ar), 7.77-7.73 (1H, m, Ar), 7.57-7.53 (2H, m, Ar), 7.40 (1H, d J 8.7

20  Hz, Ar), 7.29 (1H, d J 8.5 Hz, Ar), 7.04 (1H, dd J 8.6, 2.1 Hz, Ar), 5.00 (2H, s,

CH,CO3H), 4.35 (2H, s, CH,), 2.41 (3H, s, CH3); Tr = 1.17 min (95 %), m/z (ES")

(M+H)" 365.28.

Example 2 — Preparation of Compound 20

25

1. [3-(4,5,7-Trifluoro-benzothiazol-2-ylmethyl)-indol-1-yl]-acetic acid ethyl
ester

This compound was prepared using the procedure set out in WO-A-0151489.

dn (400 MHz, ds-DMSO) 7.75-7.69 (1H, m, Ar), 7.56 (1H, d J 7.8 Hz, Ar), 7.49 (1H,
30 s,CH), 7.43(1H,d J 8.2 Hz, Ar), 7.19 (1H, app t J 7.0 Hz, Ar), 7.08 (1H, apptJ 7.1
Hz, Ar), 5.17 (2H, s, CH,), 4.69 (2H, s, CH,); 4.17 (2H, q J 7.2 Hz, CH,CHs), 1.23



25 ChemoTx plates were purchased from Neuroprobe (Gaithesburg, MD).
Poly-D- lysine coated 96-well plates were obtained from Greiner
(Gloucestershire, UK). [BH]PGD2 was from Amersham Biosciences
(Buckinghamshire, UK). [3H]SQ29548 was purchased from Perkin Elmer
Life Sciences (Buckinghamshire, UK). All other reagents were obtained from
Sigma-Aldrich (Dorset, UK), unless otherwise stated. -26- Methods Cell
culture Chinese Hamster Ovary cells wéve transfected with CRTH2 or DP

A 2 Akl A 3 *%%%P’zﬂ}%dﬁ&ﬁﬁi.mm@ﬁ%ﬁ;ﬁéﬁ”ma

(MEM) supplemented with 10% foetal bovine serum, 2 mM glutamine, and 1

mg mi-1 aglyeGkPod NeraClls WerFIBBRSBIRLAUSIYI 3 IHM Ry HGhdol- 1

radioligand binding assay, cells were prepared in triple-layer flasks or |n
cm 2R dasks (for membrane preparation). For calcium moblllsatlon
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the cells were g{own in 175 cm2 square flask, they were collected
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1S standargdEde piatgjetsmere washed by centrifugation at 600xg for 10

Example 3 — Measurement of CRTH2 Antagonist Activity

Materials and Methods
20
Materials
Calcium-3 dye was purchased from Molecular Devices (Wokingham, UK). Mono-
.poly resolving medium was obtained from Dainippon Pharmaceuticals (Osaka,
Japan). Macs anti-CD16 microbeads were from Miltenyi biotec (Bisley, Surrey).
25 ChemoTx plates were purchased from Neuroprobe (Gaithesburg, MD). Poly-D-
lysine coated 96-well plates were obtained from Greiner (Gloucestershire, UK).
[*H]PGD, 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.



25 min and resuspended in ice-cold assay buffer (10 mM Tris-HC1, pH 7.4, 5
mM Glucose, 120 mM NacCl, 10 M indomethacin) and directly centrifuged at
20,000 rpm for 30 min at 4C. The resulting pellet was treated as described
above. Radioligand binding assays 30 [SH]PGD2 (160 Ci/mmol) binding
experiments were performed on membranes prepared as described above.
Assays were performed in a final volume_ of 100 tl of -27- buffer
(IXHBSS/HEPES 10 mM, pH 7.3). CelPfiembranes (159g) were
prelm%ib%ted at room temperature with varying concentration of competing
liga 5 min. [3H]PGD2 (mol, final concentration) was then added and
the Grilibdtioe continued for a further one hour at room temperature. The

reactigRewaiRrtnaiRdry R¥IbaRAdtaRRlca0 Wife-eReRssay BPff?ercE‘Btors

each well, followed by rapid filtration through Whatman GF/B glass fibre
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Assays were gerformed in duplicate. The results of the radioligand bindin

exp@?‘?ﬁ?éﬁt@ ther CRTHD ARdiBmptiatasnsCells MaeA i fafiewel &

1R2. Taierdor Bakkcliganst hinakiy dasa, (d0eslc RFMéIReceptor). Compounds
Ki (hnM) Compound 4 54 Compound 6 93 Compound 8 64 Compound 12

112 Compound 13 6+1 Compound 17 7+2
Preparation of cell membranes

Membranes were prepared either from CHO/CRTH2 and CHO/DP cells, or from
platelets (as a source of TP receptors). CHO cells grown to confluency were washed
15  with PBS and detached using a Versene solution (15 ml per flask). When the cells
were grown in 175 cm? square flask, they were collected by scrapping in PBS. The
cell suspensions were centrifuged (1,700 rpm, 10 min, 4°C) and resuspended in 15
ml of buffer (1xHBSS, supplemented with 10 mM HEPES, pH 7.3). Cell
suspensions were then homogenised using an Ultra Turrax at setting 4-6 for 20 s.
20  The homogenate was centrifuged at 1,700 rpm for 10 min and the supernatant was
collected and centrifuged at 20,000 rpm for 1h at 4°C. The resulting pellet was
resuspended in buffer and stored at -80°C in aliquots of 200-500 pl. The protein
concentration was determined by the method of Bradford (1976), using bovine serum
albumin as standard. The platelets were washed by centrifugation at 600xg for 10
25 min and resuspended in ice-cold assay buffer (10 mM Tris-HCI, pH 7.4, 5 mM
Glucose, 120 mM NacCl, 10 uM indomethacin) and directly centrifuged at 20,000

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

Radioligand binding assays
30 [*H]PGD, (160 Ci/mmol) binding experiments were performed on membranes

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



Compound 18 1.30.6 Compound 20 (lidorestat) 886248 20 Table 2-
Radioligand binding data (Ki on DP Receptor). Compounds Ki (nM)
Compound 4 304409805 Compound 6 178707290 Compound 8 77101780
Compound 12 122202250 Compound 18 77401442 Compound 20
(lidorestat) 3960 -28- The TP receptor radioligand binding was done on
membranes prepared from platelets. 15-40 pg of protein were pre-incubated
with varying concentrations of competiaé'ligand for 15 min at room

temperature i r(10 Tris-HCI, pH 7.4, 5 mM glucgse, 120
mMﬁﬁfj%l, @B%?%?O%E%‘iaﬁfn)wm@&t&s (gz?'?s &?ﬁbﬁ%‘%ﬁo@%gjﬂere
conpeiratien) wasotine neagdedusn evitheviarguigatiotaortioned dompeturghleys80
min te r . [ rmi iti 0
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WhAEHHIRIHAE &yfeE8eisree HIesFsel 59aE AeWRMiREFeC elhRApaekgarwas terminated
%P?fﬂsirtﬁémlo Tﬂiltiiéﬂ ng:i@otmtﬂ) itsallgzuﬁtqs\gdyw tﬁcjlﬁe@/%&@@_fvgeﬂp f@h&&/;i@ebfygqoid
uffer. e radiogctivity was determjned as describe ove. e
confHHHAS CraRETATER G B o PR B 57
(Ki>(RdvKinESrEoinifo Betn @k pane rsikfovasbda (i) Boind tof GiRThd edéptorThe
exp [ s, i ini ing f ' o
o ettt 4 s s AT e A v SR SR ARy
variERirerh 0t g M tess 1Wes. delerpRRthers gt &rdlfosavilar (Perkinhbnacthife
1dor ephiepkianswiny abitgoR Rf altd (TiPoreepiitiae The Qirdmqwaleevilyuel
the compounds of general fqrmulavsg L
scintillation. Non specific binding was defined in the presence of 10 uM unlabelled

PGD,. Assays were performed in duplicate.

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

15 are shown in Tables 1 and 2.

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

Compounds Ki (nM)
Compound 4 5+4
Compound 6 9+3
Compound 8 614
Compound 12 11+2
Compound 13 6+1
Compound 17 742
Compound 18 1.3+0.6

Compound 20 (lidorestat) 886+248

20
Table 2 — Radioligand binding data (Ki on DP Receptor).

Compounds Ki (nM)
Compound 4 30440+9805
Compound 6 17870+£7290
Compound 8 7710+1780
Compound 12 12220+2250
Compound 18 7740+1442

Compound 20 (lidorestat) 3960




20 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 25
cells per well and incubated at 37C overnight to allow the cells to adhere.
Cells were washed twice with HBSS and incubated for 1h at 37C in |00l
HBSS and 100l calcium-3-dye (Molecular Devices), supplemented with 4mM
probenecid. Changes in fluorescence Wete monitored over a 50s time

cou e ist a d| usm a Flexstation (Molecular Devices).
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compounds ofﬁen eral formula (I) on the calcium moblllsatlon duced
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1antagenizdadinetpnaomisiimediiesctiedfctircarapeunds of general formula (1)
appears to be CRTH2 selective, since no inhibitory effect was seen with
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15  Compounds of general formula (I) 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 (1)
20  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
25  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
100ul calcium-3-dye (Molecular Devices), supplemented with 4mM probenecid.
Changes in fluorescence were monitored over a 50s time course with agonist
addition at 17s using a Flexstation (Molecular Devices).

30

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).



Compound 6 306 Compound 7 3816 Compound 8 116 Compound 10 478
Compound 12 10829 Compound 17 645 Compound 18 105 Compound 19
347 Compound 20 (lidorestat) 88596 -30- CLAIMS 1. The use of a compound
of general formula (I): R9 RIR8R2R7R3NOH R4R5'\R60 51
wherein R', R2, R3 and R' are independently hydrogen, halo,C1-C6 alkyl,
-O(Ci-C6 alkyl), - 10 -CON(Ri1)2 , -SORIi -502R" -SO2N(R'1)2, -N(Ri1)2,
-NR"COR" -CO2R11-COR11, -SR", O'IZP'-NOZ or -CN; each R" is

ind ent or alk and R6, are ea h.indepen ent
gt g e i A Tt O
attaléd form a C3-C7 cycloalkyl group; 15 R7 is hydrogen or CI C6 alkyl;

R8 st AR ARG R EHUQREQRIY SHRSHEEE AR RIS §eRbRF IbHRNIR
(1) and the 1Csq value for each compound in the calcium assay was comparable to its
5 Ki value in Radioligand binding. [Cs values of compounds of general formula (1)
varied from 5 nM to 1 uM. The results for several compounds of general formula (I)
are shown in Table 3. Increasing doses of the compounds of general formula (1)
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

10  antagonists.

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

CRTH?2 selective, since no inhibitory effect was seen with ATP-stimulated Ca** flux.

15 Table 3 - Inhibition of PGD,-induced calcium flux

Compounds 1Cs0 (NM)
Compound 4 55+18
Compound 6 30+6
Compound 7 38+16
Compound 8 11+6
Compound 10 47+8
Compound 12 108+29
Compound 17 64+5
Compound 18 10+5
Compound 19 34+7
Compound 20 (lidorestat) 885+96




selected from halo, CI-C6 alkyl, -O(C-C6)alkyl, -CON(R11)2, -SOR11 -502R"
-S02N(R11)2, -N(R11)2, -NR 11COR11, -CO2R11, -COR11, -SR", -OH,
-NO2 or -CN; wherein R11 is as defined above; 20 R9 is hydrogen, or CI-C6
alkyl; provided that: R8 is not phenyl substituted with -COOH; when any two
of R1, R2, R3 and R' are hydrogen, neither of the other two of R', R2, R3
and R' is C3-C6 alkyl; 25 or a pharmaceutically acceptable salt, hydrate,
solvate, complex or prodrug thereof; in‘the preparation of an agent for the
treatment or prevention of allergic aségglﬁm§erennial allergic rhinitis,
seasonal allergic rhinitis, atopic der , contact -31- hypersensitivity
(including contact dermatitis), conjunctivitis, especially allergic conjunctivitis,
eosinophilig, bIRPGREIS, (oA RIS giee £ esipRRNlic 9astroenteritis,
inflammatory bowel disease, ulcerative colitis and Crohn's disease,
mastocytosis, autoimmune disease,§lsu has hyper IgE syndrome and
systemic lupus erythematus, 5 acne| multip
chronic obstructive pulmonaR/2 isease, rheumatoid arthritis, psoriatic arthritis
and osteoarthritis. 2. The use of g poung-ofRRjeneral formula (I) R9 R1
R8 R2R7 R3\N O-R12 R4 3 ONI wheéﬁ_ip R1, R2, R3and R' are
independently hydrogen, halo, C1-C6 alkyl -

R4 R5

R6 O

wherein
R, R%, R®and R* are independently hydrogen, halo,C;-Cs alkyl, -O(C1-Cg alkyl), -
10  -CON(R™), , -SORY, -SO,RY, -SO,N(R'), -N(R'Y), -NRM™COR', -CO,RY,
-CORY, -SR™, -OH, -NO; or -CN;
each R is independently hydrogen or C;-Cs alkyl:;
R° and R® are each independently hydrogen, or C;-Cs alkyl or together with the
carbon atom to which they are attached form a C3-C7 cycloalkyl group;
15 R’ is hydrogen or C;-Cs alkyl;
R® is an aromatic moiety optionally substituted with one or more substituents
selected from halo, C;-Cs alkyl, -O(C1-Cg)alkyl, -CON(R™),, -SOR™, -SO,R™,
-SO,N(R™),, -N(R™),, -NR™COR", -CO,R™, -COR™, -SR™, -OH, -NO; or -CN;
wherein R is as defined above;
20  RPis hydrogen, or C;-Cg alkyl:
provided that:
R® is not phenyl substituted with —COOH;
when any two of R*, R%, R® and R* are hydrogen, neither of the other two of
R, R R®*and R* is C3-Cs alkyl;
25  orapharmaceutically acceptable salt, hydrate, solvate, complex or prodrug thereof;
in the preparation of an agent for the treatment or prevention of allergic asthma,

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



O(C1-C6 alkyl), -CON(R'1)2 , -SOR11 -SO2R" -SO2N(R11)2, -N(R11)2,
-CO2R11, -COR11, -SR11, -OH, -NO2 or -CN; 15 each R" is independently
hydrogen or CI-C6 alkyl; Rs , R6, R7, R8 and R9 are as defined in claim 1;
R12 is CI-C6 alkyl, aryl, (CH2)mOC(=0)CI-C6alkyl, (CH2)mN(R13)2,
CH((CH2)mO(C=0)R14)2; mis 1 or 2; R13 is hydrogen or methyl; 20 R'4 is
CI-Cls alkyl; in the preparation of an agent for the treatment or prevention of
allergic asthma perennial allergic rhlnlﬁé seasonal allergic rhinitis, atopic
Cerm AR PRy aeiuelng ConRREAIT Bk, ergic
conJLYHc[Nltls e%e(c K a]l?erglc conjunc IVI s, eosinophilic b nc'h g?é %00
aIIerlgiGQn@t)&mo@hHlm@BIb@élmmhﬂ@ﬁtlﬁomﬂddﬁm@ﬁorgowﬂmlU¢sea$€06nterltls,
ulce raHSERNYS R CIRBIS. diesaRte MARIOSHIP oML auRN &gl

such as hyp er E syndrome and systemic lupus erythematus, acne, multiple
sclear'cb@f&"HHB@ ???%i%éﬁ@ha%ﬁ)’d?ﬁ" 9§ﬂ8@f§ﬁlﬁc@ﬂﬁé%ﬁﬁﬂbﬁ&w&§@£§@m“

Erhelamat@iﬂ.|amar§¢$erp§@rmtugaﬁh@}&tmm cs@nachyitistide poRrdaerAslisease,

claimed in clai im 1 or claim 2 whh |n in the co ound of general 5 formula
rheumatoid ar hr sorlath art dos goart
() or ‘(JIL-JH] In epen y orin any com inaton: R1 s halo or hydrogen; R2is

halo or hydrogen; R3is halo or hydrogen; R4 is halo or hydrogen; 10 R5

and R6 ararfeagg H?Q%%ﬁ%ﬁﬂﬁlﬁ%éﬂwg%rﬂ{uﬁj(rg4 alkyl; R7 is H or CI-C6
alkyl; and R9 is hydrogen or C1 ﬁt’(%l 4. The use as claimed in claim 3

wherein, in the compound of gengyal ulaqsls (D or (), R1, R3 and R4 are
hydrogen, while R2 is haloR2

N R7

R3 N 0O—R12
R4 RS)T\K

R6 O

10
1
wherein R, R? R® and R are independently hydrogen, halo, C1-Cs alkyl, -

O(C;-Cs alkyl), -CON(R™), , -SOR™, -SO,R™, -SO,N(R™),, -N(R™),, -CO,R™,
-COR™, -SR™, -OH, -NO; or -CN;
15 each R is independently hydrogen or C;-Cg alkyl:
R°, R® R’, R® and R? are as defined in claim 1; R™ is C;-Cs alkyl, aryl,
(CH2)mOC(=0)Cy-Cralkyl, (CH2mN(R™)z, CH((CH2)mO(C=0)R™)z;

mis1or2;

13 is hydrogen or methyl;

20 R is C1-Cyg alkyl;
in the preparation of an agent for the treatment or prevention of allergic asthma,
perennial allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact
hypersensitivity (including contact dermatitis), conjunctivitis, especially allergic
conjunctivitis,  eosinophilic  bronchitis, food allergies, eosinophilic
25 gastroenteritis, inflammatory bowel disease, ulcerative colitis and Crohn’s
disease, mastocytosis, autoimmune diseases such as hyper IgE syndrome and

systemic lupus erythematus, acne, multiple sclerosis, allograft rejection, chronic



5. The use as claimed in claim 4 wherein, in the compound of general
formula (I) or (I), R2 is fluoro. 20 6. The use as claimed in any one of claims
3 to 5, wherein in the compound of general formula (1) or (1), least one of R5
and R6 is hydrogen. 7. The use as claimed in any one of claims 3 to 6
wherein, in the compound of general formula (1) or (Il), R7 is methyl. 25 8.
The use as claimed in any one of claimg_1 to 7, wherein, in the compound of
general formula (I) or (H), R8 is phenyﬁsﬁéphthalenyl, quinolinyl, quinoxalinyl,

thiazalyl, biphenyl or benzothiazolyl, any of.which is. optionally sula]stiwted y
i e At S e

whereitethe!R@imoiety is phenyl substituted at the 4-position or
naphthalen-2-yl, quinolin-2-yl, quinoxalin-2-yl, thiazol-2-yl or 5
benzothiazol-2-yl, any of which is optionally substituted with one or more of
the SsubstitlleHES RAIREBEMIBISiHM T Q0CIFRb2 BRI U e GARILIA & gpneral
zlaifarthwhenesn (ing iRd pendentlysos b atijliedbiviivane or more substituents
seleﬁiedhfarpm halo, CI-C4 alkyl, CI-C4 haloalkyl, CI-C4 10 alkoxy, C1-C4

alkylsu'ffonf/jl %{nh 98?8Xy. 11. The use as claimed in claim 10, wherein the

R8 Riviehylissiiystitgesd with one or more substituents chosen from chloro,
fluorg, i Meiyr y(;gg-rputyl, trifluoromethyl, methoxy, methanesulfonyl and
hydrgxy. 15 12. The use as claimed in any one of claims 1 to 11 wherein the
confpdBREbP" e Yormula (1) or (1) is:

103-[R{4n€ Riosa- phdnvbepéhvntiyFiyaregenoetytindglk1-yl]-acetic acid
(5-%uor(])_|-2-r8e_t yI-I )—/[I_l-%-trifluoromethyl-phenyl)-ethyl]—indol-l-yl]-acetic acid
20 (3-[1-(@ert-BEARIRESYI)-ethyl]-5-Fuoro-2-methyl-indol-l-yl]-acetic acid
(5-FRids tw@hiigga aniHarakyilfonyl-phenyl)-ethyl]-2-methyl-indol-I-yl]-acetic

acid

4, The use as claimed in claim 3 wherein, in the compound of general formula
15 (1) or (1), RY, R* and R* are hydrogen, while R? is halo.

5. The use as claimed in claim 4 wherein, in the compound of general formula
(1) or (11), R? s fluoro.

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

general formula (1) or (1), least one of R* and R® is hydrogen.

7. The use as claimed in any one of claims 3 to 6 wherein, in the compound of
general formula (1) or (11), R is methyl.

25
8. The use as claimed in any one of claims 1 to 7, wherein, in the compound of
general formula (1) or (I1), R® is phenyl, naphthalenyl, quinolinyl, quinoxalinyl,

thiazolyl, biphenyl or benzothiazolyl, any of which is optionally substituted by a



[5-Fluoro-2-methyl-3-(1-naphthalen-2-yl-ethyl)-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
(5-Fluoro-2-methyl-3-naphthalen-2-ylmethyl-indol-1-yl)-acetic acid 25
[5-Fluoro-3-(8-hydroxy-quinolin-2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-quinoxalin-2-ylmethyl-indol-1-yl)-acetic acid
[5-FIuoro-3-(4-methoxy-benzyl)-z-methxﬁgl indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-thiazol-2-ylmethyl- #idol-I- -yl)-acetic acid ethyl ester
[3- (4ughloro benzyﬂeg-Flu -methyl-indol-1-yl]-acetic acid 30

(3- Bsensztg elrgzagl S Fluoro-2- methyl-indol-I-yl)-acetic acid

[5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]-acetic acid -34-

[5-Fduoro- W%E’@ﬂs%ﬁ‘ﬂrﬂ&ﬁr@ﬁéﬁhpg%bf&éﬁdl‘% Rylhaeslis ﬁﬁé‘ﬂyl substituted at

(3-Biphenyl-4-yhnethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

[5- liﬁlﬁofopé’scﬂ%é%hdﬁ@@mW%nﬂwoi 'i‘r%bﬁyl%'&BM'S‘ﬂ? Fbetftiazglep-y! or
H5-FRieerotdaotRigroaayiopivhidty isepayhalymatiiitirdolithy fnacatimaeidbthe

0-3- zothiazol-2-yl-ethyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
[3- (3%5? u%??)z egr'l%l%la;iol 2-ylmethyl)-indol-1-yl]-acetic acid (lidorestat)

(2-Methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid

(5-Glloro-gmgthyl §r£H€HJIH‘c%W§%‘}hé4hiHF@Me¥&@%tF€B %%@et?rs@@o&&u@@
alkyl, aryl (CH2)mOC(=0)Ci-Cé6alkyl, (CH2)mN(R13

CHER mmm%@ﬂ%%@%@mh% %b@vé,'ﬂx/hé?rﬂé% alRatadr 61-C

1R13IkdRydoaaeramy metbiyl ddhigfekyC18 alkyl. 15 13. A compound of
general formula (I) as defined in claim 1 or general formula (I1) as defined in
claim 2 wherein R1, R2, R3, R', Rs, R6, R7 and R9 are as defined in claim 1,
R12lis as dbfinsdamctdbmed 2narial iR 8Gsvehgrhioripl R%p‘rﬁljlaa/lémdbstitamluith one

bipheny}, ftingjiayl RhRUIRRXAINYHERPURK RRY OknbiEh Mamfae ““{tﬁﬁ*tyl
with one or more halo, C1-C6 alkyl, -O(CI-C6)alkyl, -SO2R11 or -OH groups;
trifluoromethyl, methoxy methanesulfonyl and hydroxy

15
12. The use as claimed in any one of claims 1 to 11 wherein the compound of
general formula (1) or (1) is:
{3-[1-(4-Chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid
{5-Fluoro-2-methyl-3-[1-(4-trifluoromethyl-phenyl)-ethyl]-indol-1-yl }-acetic acid

20 {3-[1-(4-tert-Butyl-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid
{5-Fluoro-3-[1-(4-methanesulfonyl-phenyl)-ethyl]-2-methyl-indol-1-yl}-acetic acid
[5-Fluoro-2-methyl-3-(1-naphthalen-2-yl-ethyl)-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
(5-Fluoro-2-methyl-3-naphthalen-2-ylmethyl-indol-1-yl)-acetic acid

25  [5-Fluoro-3-(8-hydroxy-quinolin-2-ylmethyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-quinoxalin-2-ylmethyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(4-methoxy-benzyl)-2-methyl-indol-1-yl]-acetic acid
(5-Fluoro-2-methyl-3-thiazol-2-ylmethyl-indol-1-yl)-acetic acid ethyl ester
[3-(4-Chloro-benzyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid

30  (3-Benzothiazol-2-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
[5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]-acetic acid



20 provided that. R8 is not unsubstituted phenyl or phenyl substituted with
-COOH; when any two of R1, R2, R3 and R' are hydrogen, neither of the
other two of R1, R2, R3 and R4 is C3-C6 alkyl; when all of R1, R2, R3 and
R' are hydrogen, R8 is not 4-chlorophenyl. 25 14. A compound as claimed in
claim 13, wherein, independently or in any combination: Rl is halo or
hydrogen; 30 R2 is halo or hydrogen; R3 is halo or hydrogen; -35- R4 is
halo or hydrogen; R5 and R6 are each'?’rznldependently hydrogen or C1-C4

alkyl: R7 is H or CI-C6, alkyl; and R9 is,hyd npr C1-C4 alkyl. 515. A
conf3tia B TR B eI D arogen
whilgRphematé-ylsethytsnijyorma-astbidimneel ihrdlatstiGaeierein R2 is

ﬂU0[9—-FIjagré]o‘-(ﬁ-ﬁ%ﬂﬁﬁ’ééﬂﬁﬁI%%HIWQZ'MMPW\%&HQ@U&&%58&61 wherein

at least one of R5 and R6 is gdro.gen. 18. A compound as claimed in any
oneladrentis A& HY A -Gl gt hydasymety 11§ dl-L ol 56eiHPSY claimed
5N apy)-gne-ekaRAsZb BAG L&nyhagitoRB2sretsitddaphalanyicruinolinyl,
ot e R T
clai@edethglimuir®hvizid methel sl ohdigty-dsepbeacivl
(5-Chloro-2-methyl-3-quinolin-2-yImethyl-indol-1-yl)-acetic acid;
or the Ci-Cs alkyl, aryl, (CH2)nOC(=0)Ci-Cealkyl, (CH2)mN(R™),,
10 CH((CH2)mO(C=0)R™), esters of any of the above; wherein
mis1or2;
R™ is hydrogen or methyl;
R is C;-Cyg alkyl.

15 13. A compound of general formula (I) as defined in claim 1 or general formula
(1) as defined in claim 2 wherein R*, R?, R®, R* R*, R®, R” and R? are as defined in
claim 1, R' is as defined in claim 2 and R® is a phenyl, naphthalenyl, thiazole,
biphenyl, quinolinyl or quinoxalinyl group, any of which may be substituted with
one or more halo, C;-Cg alkyl, -O(C;-Cg)alkyl, -SO,R™ or -OH groups:

20  provided that.

R® is not unsubstituted phenyl or phenyl substituted with —-COOH;
when any two of R*, R%, R® and R* are hydrogen, neither of the other two of
R, R R®*and R* is C3-Cs alkyl;
when all of R*, R?, R® and R* are hydrogen, R® is not 4-chlorophenyl.
25

14, A compound as claimed in claim 13, wherein, independently or in any
combination:
R' is halo or hydrogen:

30 R?is halo or hydrogen;

R is halo or hydrogen;



substituted at the 4-position or naphthalen-2-yl, quinolin-2-yl, quinoxalin-2-yl,
thiazol-2-yl or benzothiazol-2-yl, any of which is optionally substituted with
one or more of the substituents defined in claim 1. 25 21. A compound as
claimed in claim 19 or claim 20 wherein the R8 moiety is substituted with one
or more substituents selected from halo, CI-C4 alkyl, CI-C4 haloalkyl, C1-C4
alkoxy, C1-C4 alkylsulfonyl and hydroxy. 22. A compound as claimed in claim
21, wherein the R8 moiety is substitute %30 with one or more substituents
chosg rllsfﬁ m chloro fluoro, methyl, ethyl, t-butyl, trifluoromethyl, methoxy,
met anesu?fon 8el'qydroxy -36- 23.
(3- [R(4n¢Rlﬁowpmnyt)eeehqepayﬁwdroggnmeﬁl;mmu@dkl -yl]-acetic acid
(5-Hogre;27peld éﬁyﬁl aftrtrifluoromethyl-phenyl)-ethyl]-indol-I-yl]-acetic acid
ethyl]-5-fluoro-2-methyl-indol-Il-yl]-acetic acid 5

3-[1-(4-tert- Butyl phenyl)
(5- Iﬂ?ucb?@@rW?ﬁ%gth(g‘r?é%ﬂ}fonyl -phenyl)-ethyl]-2-methyl-indol-I-yl]-acetic
mcid [5-Fluoro-2-methyl-3-(1- naphthalen -2-yl-ethyl)-indol-1-yl]-acetic acid

(5-FJuoro- -meth uin Im 2 Im th |nd -acey 4
(5- Filgoro- e Xw})dnap(f? aen &14 ecfo'IXIR)?I) %ce (ggu%re hydrogen,

[5- Hmm%-i(gﬂhijwroxy quinolin-2- ylmethyl) 2 -methyl-indol-1-yl]-acetic acid 10
(5-Fluoro-2-methyl-3- quinoxalin -2-ylmethyl-indol-1-yl)-acetic acid

[5-Fluoro-3-(4-methoxy-benzyl)-2- methli/l indol-1- %] -acetic acid
(5-FtBoro-2 ROSIRISL dsisAn -ynﬁ&m bR Rade il URid ethyl ester
1({3 (4 -Chloro-benzyl)-5-Fuoro-2-methyl-indol-1-yl]- acetlc acid

zothiazol-2-yI eth 5-Fuoro-2-methyl-ind |c ac
%n \}-@]&f fr med. in atﬁﬁnﬁe]hgl gol- 1 qa erein a %ast one of

Flioro- metRy |UGrohe h2yty "R HCEGEACi
[5 Flﬂitamigenﬁdlh@llosem tert-butyl-benzyl)-indol-1-yl]-acetic acid
(3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid

[5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-acetic acid
[5-Fiforo-2: @RI GE HRIMED LIRAKIPNA) D AR Y3i bl RATEHE Bt MGH Yo
15)-3-(1-Benzothiazol-2-yl-ethyl)-5-Fuoro-2-methyl-indol-1-yl]-acetic acid

19. A compound as claimed in any one of claims 13 to 18 wherein R® is phenyl,
naphthalenyl, quinolinyl, quinoxalinyl, thiazolyl, biphenyl or benzothiazolyl, any of

which is optionally substituted by a substituent as defined in claim 1.

20 20. A compound as claimed in claim 19 wherein the R® moiety is phenyl
substituted at the 4-position or naphthalen-2-yl, quinolin-2-yl, quinoxalin-2-yl,
thiazol-2-yl or benzothiazol-2-yl, any of which is optionally substituted with one or
more of the substituents defined in claim 1.

25 21. A compound as claimed in claim 19 or claim 20 wherein the R® moiety is
substituted with one or more substituents selected from halo, C;-C4 alkyl, C;-C4

haloalkyl, C;-C,4 alkoxy, C;-C4 alkylsulfonyl and hydroxy.

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

trifluoromethyl, methoxy, methanesulfonyl and hydroxy.



(2-Methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
(5-Chloro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid; or the C1-C6
alkyl, aryl, (CH2)mOC(=0)Ci-C6alkyl, (CH2)mN(R13)2
CH((CH2)mO(C=0)R14)2 esters of any of the above; wherein 25 mis 1 or 2;
R13 is hydrogen or methyl; R14 is C1-C18 alkyl. 24. A process for the
preparation of a compound of general formula (1) as defined 30 in any one of
claims 13 to 23, the process comprlsmgo’%e hydrolysis of a compound of
general formula (Il) as defined in claim 13 and wherein R12 is C1-C6 alkyl.
-37- 25. A compound as claimed in any one of claims 13 to 23 for use in

mediine, {BdititARinpriophesy iinethy ke dunent orethehindabi-plldiseisasicand
congiipi3ranLHeHRA- @jl e Rab et TIREnREEIRIAT-iRa8P1 AIFUTRIRUBR AS

claimed in any one of claims 13 to 23 for use in the treatment” or prevention

of aﬂ%&}lé"a@lrﬁrﬁﬁtbeF@HWhF@NQrélé“ﬂHfﬂ|§§“§@¥§5WQI' ARgREHITAEE. atopic
Ederl{amlmrc@:[aquhwaaaemmnwp(mmpmqwtaawBrmatms)l,} acetic acid

con tIVItIS es | aIIe cco unc Vi 0 h||| .bronghitis, food 10
fé’]ﬁ e%P'XH g?/%l ?ernusyl un"ajlols!L cﬁ/v o

alle gles eosmop r ecledlsease ulcerative
cohl(j@FélumCGMmﬂS/H%qamlIm&gﬂﬁwtty@mdahﬂoyhtmme diskases such as

VPR 1960 YRR ARDRKAIEIC RS, ERRRTION Sodn Ul Dle

sclerosis, allog raft rejection, chronic obstructive pulmonary disease, as well

as r%ﬁwpo{&sﬁa(éﬁwﬁ%y ﬁgmaﬁ@aﬂwm'iy%@dn&%mq}lﬂsv'mcgfrc oid
1qohammem:gah@mmmqmmmymw@@dﬁp@lwdaaauclmmed inany one

of ﬁ?lm &4 CB)_ 0,23 (t)t%(;th%r '\\I/\Zlém%%? f’ h%gq |ent or carrier. 28. A
composition as ¢ Bimedin% st ora nasal bronchial 20 or
topiGaFadmonisnenyla3-thiazol-2-yImethyl-indol-1- yI) -acetic acid ethyl ester
[3-(4-Chloro-benzyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
(3-Benzothiazol-2-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
15  [5-Fluoro-2-methyl-3-(4-trifluoromethyl-benzyl)-indol-1-yl]-acetic acid
[5-Fluoro-2-methyl-3-(4-tert-butyl-benzyl)-indol-1-yl]-acetic acid
(3-Biphenyl-4-ylmethyl-5-fluoro-2-methyl-indol-1-yl)-acetic acid
[5-Fluoro-3-(4-methanesulfonyl-benzyl)-2-methyl-indol-1-yl]-acetic acid
[5-Fluoro-3-(6-fluoro-quinolin-2-yImethyl)-2-methyl-indol-1-yl]-acetic acid
20  (3)-3-(1-Benzothiazol-2-yl-ethyl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid
(2-Methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
(5-Chloro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid;
or the Ci-Cs alkyl, aryl, (CH)nOC(=0)Ci-Cealkyl, (CH2)mN(R™),,
CH((CH2)mO(C=0)R"), esters of any of the above; wherein
25 mis1or2;
3 is hydrogen or methyl;
R is C;-Cyg alkyl.

24. A process for the preparation of a compound of general formula (1) as defined
30 inany one of claims 13 to 23, the process comprising the hydrolysis of a compound

of general formula (11) as defined in claim 13 and wherein R*? is C;-Cg alkyl.



29. A composition as claimed in claim 27 or claim 28 containing one or more
additional active agents useful in the treatment of diseases and conditions
mediated by PGD2 at the CRTH2 receptor. 25 30. A composition as claimed
in claim 29, wherein the additional active agents are selected from: 32
agonists such as salmeterol; corticosteroids such as fluticasone; 30
antihistamines such as loratidine; leukotriene antagonists such as
montelukast; -38- anti-IgE antibody théﬁgﬁ)ies such as omalizumab;
anti-infectives such as fusidic acid (particularly for the treatment of atopic
dermatitis); anti-fungals such as clotrimazole (particularly for the treatment of
atopic 5 dérenatesndrmelmioed pprsantPEslhngsiadecliios wgedn medicine,
partigHii MBS iRthfesanst Afinflamammioryrskitediseas: Othgttions
antagonists of PGD2 acting at other receptors such as DP antagonists;

inhiBIfgratest PhBSh btk pePWich as cilonilast; 10 drugs that

gnodulate cytokine production such as inhibitors of TNFa converting enzyme

(TAGE): diugs gt modulate e actvty of Az oviekines bl ang o Such,
as blocking mohoclonal antibodies and soluble Teceptors; 5-lipoxygenase
inhibitprevenidbna allengiorastirdas peranpialcdissdior thiitisespagenidaltsfgic rhinitis,
pPhagmgceuicah SRIDPOSHIRRES @)&@&%it’i@i{?ﬁy GRSRIFAIESH BEC Fmatitis),
comprising bringing a compound as claimed in claim 14 or claim 15 in

confRRBHYH BHiasssesatidy vitlsraiphapridedlyidalpesnophilic bronchitis, food

10 allergies, eosinophilic gastroenteritis, inflammatory bowel disease, ulcerative colitis
and Crohn’s disease, mastocytosis, autoimmune diseases such as hyper IgE
syndrome and systemic lupus erythematus, acne, multiple sclerosis, allograft
rejection, chronic obstructive pulmonary disease, as well as rheumatoid arthritis,
psoriatic arthritis and osteoarthritis.

15

25

27. A pharmaceutical composition comprising a compound as claimed in any
one of claims 13 to 23 together with a pharmaceutical excipient or carrier.
28. A composition as claimed in claim 27 formulated for oral, nasal, bronchial
20 or topical administration.
29. A composition as claimed in claim 27 or claim 28 containing one or more
additional active agents useful in the treatment of diseases and conditions
mediated by PGD, at the CRTH2 receptor.
30. A composition as claimed in claim 29, wherein the additional active agents
are selected from:
[32 agonists such as salmeterol,;
corticosteroids such as fluticasone;
30 antihistamines such as loratidine;

leukotriene antagonists such as montelukast;



veterinarily acceptable carrier or vehicle. 20 32. A product comprising a
compound as claimed in any one of claims 13 to 23 and one or more of the
agents listed in claim 30 as a combined preparation for simultaneous,
separate or sequential use in the treatment or prevention of allergic asthma,
perennial allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, 25
contact hypersensitivity (including contact dermatitis), conjunctivitis,
especially allergic conjunctivitis, eosin'c?ﬁhilic bronchitis, food allergies,

eosinorRr]ili% %%%8(9%&5{“?’5iQJl%ngm)anggﬂu%%'el disease, ulcerative colitis
and Crohivs Uisea e, mé)s?ocy 0sIS, autoimmtune diseases such as hyper IgE
syndraiiéndentiveystehms Tugidis avigteatiistiewéerdheritaaiplens oieatosiis, allograft
rejectigimshi r;lic 30 obstructive pulmonary disease, as well as rheumatoid
arthritis, psoriatic arthritis and osteoarthritis. -39- 33. The use as claimed in
any oHBIBHRgalRe &5 soimEALRREICIHRY FasHedrMpIsb et AR ditional
smctivelggeaintisiseful for the treatment of diseases and conditions mediated by
PGD2 at the CRTH2 and/or DP. regﬁr%tor. 534. Th . Yge,as clgi'med in %Iéalicm
S

33, WSS HE Lo S BtV E LGRS 8B H MR s,
of inflammatory skin disease;
other antagonists of PGD; acting at other receptors such as DP antagonists;
inhibitors of phoshodiesterase type 4 such as cilonilast;
10 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;
5-lipoxygenase inhibitors such as zileuton.
15
31. A process for the preparation of a pharmaceutical composition as claimed
in any one of claims 27 to 30 comprising bringing a compound as claimed in
claim 14 or claim 15 in conjunction or association with a pharmaceutically or
veterinarily acceptable carrier or vehicle.
20
32. A product comprising a compound as claimed in any one of claims 13 to 23
and one or more of the agents listed in claim 30 as a combined preparation for
simultaneous, separate or sequential use in the treatment or prevention of allergic
asthma, perennial allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis,
25 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, autoimmune diseases such as hyper IgE syndrome and
systemic lupus erythematus, acne, multiple sclerosis, allograft rejection, chronic
30 obstructive pulmonary disease, as well as rheumatoid arthritis, psoriatic arthritis

and osteoarthritis.



-39-

33. The use as claimed in any one of claims 1 to 12, wherein the agent also
comprises an additional active agent useful for the treatment of diseases and
conditions mediated by PGD, at the CRTH2 and/or DP receptor.

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

of the agents listed in claim 30.



