M CROCRYSTALLI NE

(5- FLUORO 2- METHYL- 3- QUI NOLI N- 2- YLMETHYL- | NDOL- 1- YL)
WOCHKI0@25AC! D The present invention relates to &CT/GB2006/000704

conmpound which is an inhibitor of PGD2 at the CRTH2

receptor. In particular, it relates to a

m crocrystalline formof this 5 conpound. In our

earlier patent application No. PCT/ GB2004/ 004417, we

descri be a nunber of indole acetic acid derivatives
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prevention of diseases and 0 conditions such as

Tl?é REH; tnRatiDARelaRE 16 ANE R éﬁhh QUHEIE is 4 thtﬂj)l&Jr TSSO the

ergic rhinitis, atopic rmatitis, cont
CIWHér seedt.i vin )pa(‘tmméaru di mejaeo ribaatmmteocrrgi;taliuns) form of this
n unctivitis, especially allergic conjunctivitis,
H%phlllc bronchitis, food al l ergies, eosinophilic
gastroenterltls i nfl ammat ory bowel disease,
ul cerative colitis and Crohn's di sease, nastocytosis

In v eackies pateripapplipgion Ne P GHEB2004/6844, weodessrilexampnber of

ol T o —

milc waiohs ug, thafdf@@r aﬁdfulr aj eled Itleatmehﬁréﬁrﬁfé%rﬁiﬂml of dig¢ases and
nggronl c obstructive pul nonary di sease, as well as, in
HONE ek a5y plisTdigt aithmar peaeuink au‘ff@t?r rhinitis, spasenal plergic

rh@fds ﬁ&ﬁea&éﬁﬁh id, Sciels TEPEQARARAS Ahi¥&ind! SRARE HeiHG his),
i URRE Yo

as Al zhel mer I sease, i nson”s di seaSe
ccmymxcamym,ptaquzﬁmlly | dlcegial cegimntiviiss. eddindphilk Viebhchiiswivod
t.h t that is.,often . .
ittt e aGits saaosieh S, ity kbpehaessEncgpive ol

arfdh EXSHRCE Widea s, | Madtedydds GRITPAWN dehet W@Dgﬂeﬁﬁem&eﬁg% €for
their surface area which, in turn, maxim ses their

exgpple apoEREUNY rdlwsqsh_@lcbo@yhm@@ nIgEheyn@rorm amﬂ SYFtwnc lupus
er?t:l]l\g/ @t Iprgn&iizf%lflshz&%g’ %1?1{1819 Xcslet:r%!nls' nﬁ H"E reJec 10n rgperfusmn

ve's
injury, chronic obstructive pulmonary disease, as well as, in some cases, theumatoid
arthritis, psoriatic arthritis and osteoarthritis and neurodegenerative diseases such as

Alzheimer’s disease, Parkinson’s disease, stroke and amyoptrophic lateral sclerosis.

It is well known to those of skill in the art that it is often édvantageous to prepare
microcrystalline forms of pharmaceutically active compounds in order to maximise
their surface area which, in turn, maximises their oral absorption by the body from
the GI tract. The preparation of such microcrystalline forms usually involves milling
the compound to obtain the required particle size and this is, of course, an additional

production step which increases the production costs.
Surprisingly, however, the present inventors have found that a microcrystalline form
of one of the compounds described in PCT/GB2004/004417 can be prepared simply

and inexpensively without additional process steps.

Therefore, in a first aspect of the present invention there is provided a
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5 the conpound to obtain the required particle size

and this is, of course, an additional production step
wohnimivoester eases the production costs. Surpri sPagiGB2006/000704

however, the present inventors have found that a

m crocrystalline formof one of the conpounds ‘

descri bed in PCT/ GB2004/ 0044 17 can be prepared sinply

0 and inexpensively wit houtZ2additi onal process steps.

Therefore, in a first aspect of the present invention
nﬂchmr&talﬁnqnfcmmi cﬁfe(d—fhmm-aemethylt—ﬁlqhinnhn-fzgylmeﬂfyl indol-1-yl)-acetic

| uar o- 2- ne | - 3- qui nol | -indol-1-yl)-a

gtw@rﬁelf’(ﬁ%e%%é H’Sélte ?fé(é@{sq@@%ao Mﬂ%ﬂt@ %3‘@@"0‘“
mﬁﬁdlaneter not greater than about 3nn1 It is preferred

that at |east 90% of the crystals have a di aneter not

greater than about 2mm and particularly preferred that

ast 90% of the crystals _have a_di aneter not
%BSG{&% e caRit h%‘ier?g‘ihﬁmeﬁef nRpgrepigkhan about

2R lAHQ i%hlahpg)éé%ﬁé@ ¥ Sl Felagt' o PR & stLl'E 12yE QRAHAG: not

can b& prepa y a Si I nexpensive route
gredrecthanl elesit dpin. | nvol ve a n1II|ng process. In our
~earlier application, we described the preparation of
conmpounds such as (5-

Sl{rkﬂacgia/, %t L B?%] I%uﬂ&'t th@ chJ:&gtEﬁ%la é&rﬁ? 8% tﬂls Xl)ﬂmﬁafndt can

rom elr et ers YSI'S USI

bel ptepared Hyyal sompld emdunekpedm&é gouts vahl&h Hoss xbufrroble a milling
tetrahydrofuran and water. \Wen the product was
PIPESPystal | i sed from di met hyl sul foxi de / wat er
(DVSO' water), it was found that the dianmeter of 90% of
the crystals was | ess than about 50-70nm However,
Inyprarearlies appBQtions Weedasomlordf therpremeatioaccpfymdunge duch as (5-

uct b trea Qus
g8 e b RN e o E R SR R e Gt
byp rle;dma@ysm/aasmgt atiied ihydidaaief ahenobiydatdm iar QCry st likiuRe of
solid having a crystal
tetrahydrofuran and water. When the product was recrystallised from
dimethylsulfoxide / water (DMSO/water), it was found that the diameter of 90% of

the crystals was less than about 50-70pm.

However, when the DMSO was removed from the recrystallised product by treating
with a mild aqueous base followed by citric acid, it was surprisingly found that the
product was obtained in the form of a microcrystalline solid having a crystal

diameter of less than S5um and, in fact, generally about 1pum or less.

Therefore, in a second aspect of the invention, there is provided a process for the
preparation of a microcrystalline form of (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-
indol-1-yl)-acetic acid, wherein at least 90% of the crystals have a diameter not
greater than about 3um, the process comprising:

i. treating crystalline  (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-
acetic acid with an aqueous base; and

ii. treating with a weak acid; and
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di anmeter of less than 5nmand, in fact, generally
about I mmor less. Therefore, in a second aspect of

woOheosionremt i on, there is provided a process foPCT/GB2006/000704

preparation of a mcrocrystalline form of
(5-fluoro-2-nethyl -3-quinolin-2-yl nmet hyl i ndol -
| -yl)-acetic acid, wherein _at |east 90% of the
crystals have a dianeter nét greater than about 3mm
the process conprising: i . treating crystalline
iii. ( 5- tllmting Zonpretiptitatedomicnodriysialting (Fréluhye- -2-medfel-3-qyinglin-2-
acetic acid with an aqueous base; and ii. treating
ylnygth-igdolelskD 2684 2%hdi i i . col | ecting the preciptitated

m crocrystal line (5-fluoro-2-nethyl-3-quinolin- 2-

yl met hyl -indol -1 -yl )-acetic acid. Swtable bases i?
Suustﬂe bmses tﬁ@r usefithihe nofthedchel the vesientiom haieacplob Brgtey F}@é‘t and

f
o0 e S5l PTG 5, SO, G OB oo

caﬂggﬁéﬁ%SPHﬁhﬁ&hQ%@hﬁe hﬁpmanmyuh@fmly useful . In step
(1) of the nmethod, the m xture of the crystalline
solid and the weak base may be heated to obtain
artial. di ss
In g@pf(})uog g ’Ehfg q%& ua«II: Eg he cr§sta111ne solid and the weak base may
beY hémédytb- blbtdml phmyﬂ )d:lﬁohitlloﬁ af itble (Wthmr@ﬁenvwaWﬁas@hn -2-

is a carbonate such as ‘% assi um ali)bonate attn n
PRTE Ay N ) ety R . we%o 08 Bogccathaiad darld as
poia%iﬂﬂa Eﬁ?&%t@}@?ﬁ@[ﬁg tRbiSout W¥eto! 60°0Y, 'aNe Prefar@bl 5@%o BSHT has

I'nstep (1) of the

method is a termknown in the art,
bean tbundan be apprapiigdet hat partially di ssociates in an

aqueous solution. In the context of the present
invention, a weak acid is an acid having a pKa of 2 or

TH('EDtr ?PS%QK taBar ab hsé@maﬁégﬁ (i) ofth€ glefliddait @ term known 1n the art,
uoro-2-nmet hyl -3 U|noI|n2yIrrethI-|ndothhl %
ancletwans aviadid thpi mmaﬂezsh%sosms R a gfypoup polptign p 5pftgxt of
thf: g}:etsgx} %89%1&08 aangﬁi)éecﬁ% i;ét §Packd havihd' pRASE 8ok hdte S&dhthat it is
able to preciptiate (5-fluoro-2-methyl-3-quinolin-2- ylmethyl-indol-1-yl)-acetic acid,

which has a pKa of value of 2.8.

Suitable weak acids for use in step (ii) include citric acid, tartaric acid and benzene

sulfonic acid with citric acid being particularly suitable.

In step (ii), the amount of weak acid is chosen to adjust the pH of the solution to less
than about pH 6, and more typically to about pH 5.5 to ensure that the acid

precipitates from the solution.

It is preferred to add the acid slowly over a period of about 1 to 5 hours and to cool

the solution, for example to about 10 to 30°C, preferably 15 to 25°C, during the
addition of the acid.

Step (i) of the process set out above may be preceded by one or more of the steps of:
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sul fonic acid wth citric acid being particularly
suitable. In step (ii), the anobunt of weak acid is

wohowmaa2379 adj ust the pH of the solution to | eBeTIIB2M06/000704

about pH 6, and nore typically to about pH 5.5 to
ensure that the acid precipitates fromthe sol ution
It is preferred to add the acid slowy over a period
of about 1 to 5 hours and t4 cool the solution, for
exanpl e to about 10 to 3Q0C, preferably 15 to 250C,

a. dur i HgdrolysingddC - Coalkglf estdr@f &8 fidoroS-efetiy1)3-@findL2-ylmethyl-
. process set out above may be_preceded by one or nore
m&l‘]rwz-ag?f&p%cl Wzltg.a hage Fngiys (Préluaracdressh i kquinelin-&rylpethyl-
in&&:f_w_o‘l@@ﬁczacq@tahgl - 3-qui nol i n-2-yl met hyl i ndol -

| -yl)-acetic acid with a base to give

(5-fluoro-2-nethyl-3-quinolin-2-yl nethylindol -

| -yl)-acetic acigd; b. recrystallisjng the .
b5 RS alistens i - 5duDmP R T AR S ingoy 1-yD)-
ac@ELadi@ fragl SpdlhOsiP91géntor gani ¢ sol vent. Typically,

the base used in step (a) is an alkali netal hydroxide

such as lithium sodiumor potassium hydroxide in a
T){ﬁeci%lg;%&?%%s\éﬁfasgé %n?.r’%[%)a(g)rﬁsg%g%g%ﬁilgllet\éf Iﬂtydrséy(%g s%%h as lithium,

soditnt btpstassEmiBYdigkidad 166 infiRturd oR wileFBAM YA of AHR solvet Such as
tet(gbtgl c acid is sparingly soluble in npost sol vents but

erofigapdtiD- pyrrolidine and di met hyl f or mani de, any
of which may optionally be mxed wwth water, are all
sui tabl e solvents for the recrystallisation step, with
The mproduet e(SfludivEOmathg]-dafuérolinel-yinghyltindolt Byl)cetic acid s
referr ment i oned abaqve, _the mcrocrystalline

d. . As ne
sprgngly | SOIGbLs_ it FPSL oK{siol B 2 RVIRGy hrmeth) -pyrrolidine  and
ditnethly)f ide, 8k} &f iphi '

st ioassie, 6) 4168 20 SRBDLSL B 8 Ml N g
suitale sabvientsdbr Hieseaysisllisatibre sinpl with nsmiretiieatfdaMSD and water

being particularly preferred.

As mentioned above, the microcrystalline (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-
indol-1-yl)-acetic acid is an antagonist of PGD; at the CRTH2 receptor and is
thereforea useful 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 microcrystalline (5-fluoro-2-methyl-3-

quinolin-2-ylmethyl-indol-1-yl)-acetic acid.

In a further aspect of the invention, there is provided microcrystalline form of (5-
fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid, wherein at least 90%
of the crystals have a diameter not greater than about 3um, for use in medicine,

particularly for use in the treatment or prevention of diseases and conditions

mediated by PGD; at the CRTH2 receptor.

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

allergic rhinitis, seasonal allergic rhinitis, atopic dermatitis, contact hypersensitivity
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PGD at the CRTH2 receptor, the nethod conprising
admnistering to a patient in need of such treatnent a

weuabteabr®9 anmount of mcrocrystalline PCT/GB2006/000704

(5-fluoro-2-nethyl-3- quinolin-2-yl nethyl-indol -

1-yl)-acetic acid. In a further aspect of the

invention, there is provided mcrocrystalline form of

(5-

fl uoro-2-nmenyl - 3-qui nolin-2-ylnmethyl-indol -I-yl)-aceti
(inclhwalrigd ,contet edepmatitid)eashjudOinl, tfRcrilyshddrgichayjuictivitis,

di anet er not greater than about 3nm for use in
eoptpephilie Propelis, cigrd rallprgiess qesimophilichgastrpenieritis t inflpmmatory

o . L . q
o B o e SRR S o o T R o e
P smadiasdadeondidri @nsmpla dutidenainb edigéseastidinmas hyper IgR
renni al al %er. ic rhinitis, seasonal allergic, .

syRgFope, pad sy Bf}lg IBB‘?SW&WHP?I%?m%onOé@Fls’ acne, multiple sclerosis,
allBYRET S RBGH, r¥pdrdiioRGhiuel, REronR G iEhc @Ry O[%@ﬁlbhéx?)disease, as well

conjunctivitis, especially allergic conjunctivitrs,
as gbeimapld hithyithy, geeriitici athritio cuhdabdtenaghets aed sienmdbgdnietive

.gastroenteritis, Lnfla ory bagwel di sease, .
iR T b A oo GO oRRRSOT CSSEE; S Beyrgpophic
lataatls@A¢®eisOt her PCGD2- nedi at ed di seases, for exanple

aut oi nmune di seases such as hyper |gE syndronme and

system c | upus erythematus, psoriasis, acne, nultiple

cl ' L OQE: 8] o0, repenfusion. i nj Uy, .
T kSt ek o on b O B BB o acerc
actdnmusmbe fatnmildtéd it s appopriatatrhannar dbpdntling @od the diseases or
osteoarthritjs, and neurodegenerative di seases such as
COK&?HB?W&“’Q“’&?‘%@&?@P Par ki nson' s di sease, stroke and
anmyoptrophic lateral sclerosis. The mcrocrystalline
(5-fluoro-2-nethyl-3-quinolin-2-ylnmethyl-indol-Il-yl)-a
Theeafors, aciadfunther aspectf of el iavendionrthene appovided atpharmaratical

endi n on the. dise S or co ions it i ..
op BT §OpiRee a i ERE B Pt S oy ey uigptin-2-
ylinb@yl- Rt iydnadetierid, Syidan i tHe ErastNh datReed k6@t not greater
conposition conprising a mcrocrystalline form of

thausaliquy GHen, 2o getherywills aguhianohdentigal excipient or carrier. Other active
materials may also be present, as may be considered appropriate or advisable for the

disease or condition being treated or prevented.

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

deleterious to the recipient.

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

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

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

preferred compositions are formulated for oral, nasal, bronchial or topical



10

15

20

25

30

yl met hyl -indol -1-yl)-acetic acid, wherein the crystals
have a di aneter not greater than about 3nmm together

waoizbds/@23har naceut i cal exci pient or carrier. OPOEIGB2006/000704

active materials may also be present, as may be

consi dered appropriate or advisable for the di sease or

condition being treated or prevented. The carrier, or,

if nore than one be presenf, each of the carriers,

must be acceptable in the sense of being conpatible
adidintsiratible ot her ingredients of the fornulation and not

del eterious to the recipient. The fornul ati ons incl ude

thoaelsuitable for oral, rectal, nasal, bronchia

in LG I d - '
A e St

actmmgaiata\nﬁnlwlse carfity. mgereudlathe formulatiensoars psgpared by uniformly
I nt rader

). adnministrati on and may .be pr.epared.
andrpiesdRdy REPEIMBABIRASIATIA0R LAy $OUP BN RAEy Rty
diveied@ Tl et ioPboth | ndleRang HReSsaky&hssinglithé QRoduet.bhe
. reate but preferred conpositions are fornulated for .
inventabn e)_tttalsisl tp nhﬂthnbdsrfmapremugm}@gnmma@pmpﬁlgﬁn copRrising

.conposi tion nmay. be ared b [Agale] [ :
briggaBe; HPRPHITED oV THar e Jan g Mfleny-indol-1-vD-
ac&RY 5di€T whifdi BREESktalst Mive f D ulletdrl @iASgraiter faapeboed 3o, in

uni tornly and intirmately bringing into association the
comjahétiom agamociztidmhwith quihdraznentieally arvetsriarily hceptallg carrier
sol.id carriers or both, and then if necessary shaping
OIWﬂgdBrpduct. The invention extends to methods for
preparing a pharnaceutical conposition conprising
bringing mcrocrystalline ) )
Fopmulafiqny Eorotrkediinistration i ienpiesept dRYemipn imaobe preppied as:

.aceti c..acj ' I k Retni
R R e e P e A
an¥éuinb ofthRhRTiNBaget] asad powder ov gtaanlenaasi 4 solaidaept apispension of

carrier or vehicle. Fornul ati ons for

. . | e
the, dehi e agenhin &R aAVEOUR AAPidaL F POR-AQUEOPS @h&%yr gyan oil-in-water
1i(ﬂfi<? SR0fsRHh &S 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
agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, polyvinylpyrrolidone
(Povidone), methylcellulose, ethylcellulose, sodium carboxymethylcellulose,
hydroxypropylmethylcellulose, sucrose and starch; fillers and carriers, for example
corn starch, gelatin, lactose, sucrose, microcrystalline cellulose, kaolin, mannitol,
dicalcium phosphate, sodium chloride and alginic acid; and lubricants such as
magnesium stearate, sodium stearate and other metallic stearates, glycerol stearate
stearic acid, silicone fluid, talc waxes, oils and colloidal silica. Flavouring agents
such as peppermint, oil of wintergreen, cherry flavouring and the like can also be
used. It may be desirable to add a colouring agent to make the dosage form readily

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

A tablet may be made by compression or moulding, optionally with one or more
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discrete units such as capsules, sachets or tablets
each containing a predeterm ned anount of the active

wagemstov2sas a powder or granul es; as a sol uti onPOT/GB2006/000704

suspensi on of the active agent in an aqueous liquid or

a non-aqueous liquid; or as an oil-in-water |iquid

emul sion or a water in oil liquid enmulsion; or as a

bol us etc. For conpositiong for oral adnministration

(e.g. tablets and capsules), the term "acceptable
acce&ory glfgi”%diﬁlﬁih.U@GﬁlpV£|§ﬂcbtabEt$n‘mJy tzes poapaTednbye xoimpiassing in a

e.g. binding agents, for exanple syrup, acacia,
suitgbleagaping dPe; FGNe dePHghcanter, IBBRIE IOt SYTT oF | yBREder or
graﬁlﬁ’@%,' Qgﬁtﬁgwnﬁﬁﬁd Gt ¥ 9RGer, ithae! inbitOgiuen Oplictetvative,

car boxymnet hyl cel l'ul ose, hydroxypropyl net hyl cel | ul ose, .
suraceraotiee andispéminghagefii. Merddedatablletsamay &e snadedyy Bhldbigein a

corn starch, gelatin, |lactqgse, sucrose, . . .
suifapls; BRFYSE o PRARTE S 110f G0N Ao SMIPOURd ppisped with an inert
liqgﬂgﬁu‘é LR REIRE ﬁia?opﬁ@ﬂﬂl‘#'ﬁe%b@ﬂioﬁi gccrbdl aid fagibe faeiudated

ricants such as nmagnesi um stearate, sodi um
so a¢ @aravide alow ot ¢ratrofed wldapeofsthe aethtecdgenty| ycer ol
stearate stearic acid, silicone fluid, talc waxes,
oils and colloidal silica. Flavouring agents such as

OtR&@RahflaRbas SiitabRf fonor] @tirdsifationliaclugle 1dzaugasrdongpriaing the
the |ike can also be used |t may he desirable to add.
activecageniiftl Adlaxgered bage, raRAI HETels SAGECRR AF iRggRapth: pastilles

identifia T ts . )
co e e R e BB 61 PR Aok SRR OB
an@ QoY 984 afoutliwashed chmgisingpthe actiel agend inta suiteblediquid carrier.

nor eaccessory ingredients. Conpressed tablets nmay be
prepared by conpressing in a suitable machine the

FREHiYA ag?ﬁ&&ioh o @hd §188 icRIMREIERY (B-BusB-BmethyPOufi@rolin-2-
or ‘granures, optionally mxed with a binder, .
ylinﬂﬂng_l-umlnt-l_—ylhecrettlcd«‘iidldl amy, bprisads vatinie 2 gigrmacitEert elly,
r. di spersing agent. Muld :
g SR 28 P R R OB pEut o e
drRS WREE R e HIRSTRP B ehulmiont @8 knoivinhinale nefor ekargpliedas described

~drluent. The tablets may optionally be coated or.
instrorled taribasks S BRAliat Weh 3 s I BEPEROPSFBw or

controll ed rel ease of the active agent.

Microcrystalline (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic  acid
may be used for the treatment of the respiratory tract by nasal, bronchial or buccal
administration of, for example, aerosols or sprays which can disperse the -
pharmacological active ingredient in the form of a powder or in the form of drops of
a solution or suspension. Pharmaceutical compositions with powder-dispersing
properties usually contain, in addition to the active ingredient, a liquid propellant
with a boiling point below room temperature and, if desired, adjuncts, such as liquid
or solid non-ionic or anionic surfactants and/or diluents.  Pharmaceutical
compositions in which the pharmacological active ingredient is in solution contain,
in addition to this, a suitable propellant, and furthermore, if necessary, an additional
solvent and/or a stabiliser. Instead of the propellant, compressed air can also be
used, it being possible for this to be produced as required by means of a suitable

compression and expansion device.
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O her formul ations suitable for oral adm nistration
i ncl ude | ozenges conprising the active agent in a
wobhensmuzeg base, usually sucrose and acaci a or PCT/GB2006/000704
tragacant h; pastilles conprising the active agent in
an inert base such as gelatin and glycerin, or sucrose
and acaci a; and nout hwashes conprising the active
agent in a suitable liquid &arrier. For topica
application to the skin, mcrocrystalline
(5-fluoro-2-nethyl - 3- quinolin 2-
I-| dol - etic acid nay be made up into a
P ?IE%‘?F BRHatans Wﬂ?%% ey‘ilyéﬁlsﬁﬁqﬁ%n or suspension etc.
Cream or ointment fornul ations that nmay be used for
the drug are conventional formulations well known in
Typtieallyy t thef glosex afipthe, mlsrad;ewmmred(i-ﬂumb%dmthylﬁe}mnohn 2-

ylgﬁg}ym%ﬁ-géﬁ; %%ga:cgﬁwyiﬁggpﬁ?qsli é)t 566 mg?kg; $0 as to maintain
thé BoddeH@AorZofEh %yﬂ thd pRidinAGL b eor?cemrm%rhéﬁfeduw @8 mhbet' PGB, at

cetic acid may be used for the treatnent of
the égﬁlﬂ%\rf@ﬁptor 1 3¢ DESFisspsunt pf mclafstaﬂmetfﬁdbmro 2-methyl-3-

qd\?ﬁrmrﬂﬁ- @té#rlo{ﬂdf}f 1—y[ oarcet?% %Erﬁl %h ng ﬁraig?tﬁga@? e%éctlve and

sperse ar FTB.CO

the ngtteﬁy emiich guch keempoiind 1@foesa apativleered! isirdadileddiemediby one
ro s of soI ution or suspension, Pharmaceuti cal

Yt§ énv&hF Th S eRORAT IS s h]@oér]@pj%lr of dlac @aem toythe
co%ea{tahen rd % hhRn tﬁ@raf)%ﬁcae‘ﬁtebf’e ingredient, a

['1quid prope ant W t I'1Tng point bel ow room
tenperature and, if desired, adjuncts, such as liquid

YL M AR E NN SR

mPNBE WBEDINOHnitfthatamt WiE oh 8F BdkEMtivieSa g'ke)ﬂtssxﬂhbﬁ hf2Miseful in the
contain, in addition to this, a suitable propellant,

tregae ot thetlinenses aﬁdfcon@l@es%la&*:@d abnyeaalthionigh these sviveagents are
th Il ant,
no%%géeggarﬁggﬁh%'tdrk 8?136 ts’cgg @f{'@&dZ rec? %?ﬁg pgg sible for

ress air can a
thls to be produced as requi red by nmeans of a suitable
qpre55|on and expansi on devi ce, Parenteral

Tiear iR Gt Rigmageuticy épapariign descabed thave maypddisionglly eensain
oﬂéQ?r‘%n&E of t}%syaaﬁ%gya@ alline

(5-fluoro- qui nol i n- 2-
There is also provided the use of microcrystalline (5-fluoro-2-methyl-3-quinolin-2-
ylmethyl-indol-1-yl)-acetic acid, wherein the crystals have a diameter not greater
than about 3um, in the preparation of an agent for the treatment of diseases and
conditions mediated by PGD; at the CRTH2 receptor, wherein the agent also

comprises an additional active agent useful for the treatment of the same diseases and

conditions.

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

2 agonists such as salmeterol;

corticosteroids such as fluticasone; |

antihistamines such as loratidine;
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yl met hyl -indol -1 -yl)-acetic acid will be about 0.01 to

100 ng/kg; so as to maintain the concentration of drug
wonodslve2yobasma at a concentration effective toPCHGH20d6/000704

PGD at the CRTH2 receptor. The precise anount of

m crocrystal line (5-fluoro-2-nethyl-3-

gui nolin-2-yl nmethyl -indol-1-yl)-acetic acid which is

therapeutically effective, 8nd the route by which such

conpound is best adm nistered, is readily determ ned
lepkotoinee oftagondkitnsuch as kiontelukast, he art by conparing the

I | evel .of the ent to the concentration required
alfqﬁfgrﬁ%ﬁ@g}' HEF%%SLPP&%&%?%‘&W fcrocrystal line
atPirffbde 95BN dic Acid YpAabki B 2 1o tHE kBithehGfOkaric V! ) - @

cetic acid may be used 1n conblination with one or nore
deggatitie); agent s which are useful in the treatnent of the

' diti .1 St ed | t h .t s
oL FAREE Sy AP b SLal AIRY R bRt B
induhdy@ppiRidaatsisacied @crolithue bed pirficulbN$ pRhcroRAM I tR&tase of
.conposition described above nay additionally contain

inflamngptonyskin gseashese active agents. There is al so
provi ded the use of mcrocrystalline
(5-fluoro-2-nethyl -3-quinolin-2-
CRITiE dmydgonisthabay alyd pe emnbined aithdherapies ianare e develgin®dns for
. have a di.apeter no reater than about 3nmm in the
1 APiTBHCHtong An * for the treatnent of diseases

offBareaitistd m@;&’d’t@g &flothYr I%isgetéfs, L téﬁ%ﬁﬁ&t or,

~Wwhérein the agent al So conpr s an additional active
inhidtors efsoshodiesterasedyperbsitchentilofilashe sane di seases

' These .addi ti qnal ngf’ti ve nts which

d di.t )
as R el RO EtioRSPEhES iRBERALOBY Of gl dN R RO

efyhRt(MACH)her api es for allergic and other inflamatory
di seases including: b2 agonists such as sal neterol;

drzigs thiat owidelatsi the aetinaty I h2lcytokirees dhet and IL-5 such as blocking

monoclonal antibodies and soluble receptors;
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
microcrystalline (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid,
wherein the crystals have a diameter not greater than about 3um, and one or more of
the agents listed above as a combined preparation for simultaneous, separate or
sequential use in the treatment of a disease or condition mediated by the action of

PGD; at the CRTH2 receptor.

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

examples.



anti hi stam nes such as |oratidine; | eukotriene

ant agoni sts such as nontel ukast; anti-IgE anti body
woOheteap2es such as omal i zumab; anti -i nf ecti vesPeUA&IB268/000704

fusidic acid (particularly for ‘the treatnment of atopic

dermatitis); anti-fungals such as clotrinmazole

(particularly for the treatpent of atopic dermatitis);

i mmunosuppressants such aslggcrolinus and particularly

pi mecrolinus in the case of inflanmatory skin disease.

hint 2Ynthetis ofanieroseystalline niS-fleerovd-utethylsi-gpinetin-2-
iN . O nt for inflammatory indications
yh}l%@ﬁﬁé‘ﬁbl?l'%ﬁ%é&caﬁ agoni sts of PGD2 acting at other
receptors, such as DP antagonists; inhibitors of
phoshodi est erase type 4 such as cilonjlast; drugs that
Thesapihgia vay condused seepadingite fheggagiioascherng st oakia Ssheme 1.
5 TNFa converting enzyme (TACE); drugs that nodul ate the
activity of Th2 cytokines IL-4 and IL-5 such as
Schémeli ng nonocl onal anti bodi es and sol ubl e receptors
PPAR-g agoni sts such as rosiglitazone; 5-lipoxygepase
inhibitors such as zileuton. In yet a f r asprect
of the invention, there is provided a pﬁzgﬁiﬁm
conpr i cro€ryS¥al 1ine \ 0 _
(5-fl N 2- met hebecBegui nol i =yl met hyl - i rReaknl -yl ) -a
cetic acid, wherein t1he crystabg have a di amet er not
gr eat ervhan about™ 3mm and one or nore of & agents
[isted &ove as a combined pr&f&iZation for
si mul t aneous, separate or sequential use in the
treatment of a disease or condition nmedi ated by the
action of PED$—<St the CRTH2 receptor.
=

1. KOH, THF, H,0 E

2. HCly
EtO,C Stage 3 HO,C
FW: 376.43 FW: 348,38
023H21 FN202 C21H|7FN202

Recrystallisation 1. DMSO, H,0

Re-work 2. K,C0O,, H,0
3. Gitric acid

Stage 4/4a FW: 348,38
CoiHy7FNC,

Stage 1: Synthesis of ethyl-(5-fluoro-2-methylindolyl-1-acetate)

F Br” “GCO,Et F
H K,CO,, MeCN, A N

10

Et0,C

FW: 149.17
CgHgFN FW: 235.26
C1aHi4FNO,

5-Fluoro-2-methylindole (0.45Kg, 3.017mol, 1.0wt), powdered potassium carbonate
(1.251Kg, 9.05mol, 2.78wt) and acetonitrile (9.0L, 20vol) were charged to a 20L
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The invention wll now be described in greater detail
wth reference to the foll ow ng exanpl es. Exanple 1 -

wepmiclvesi7’s of m crocrystalline PCT/GB2006/000704

(5-fluoro-2-nethyl -3-quinolin-2-

yl met hyl -indol -1 -yl)-acetic acid The synthesis was

conducted according to the_reaction schene set out in

Schenme 1. Schene 1 TFA, Et 385 H st age 2 FW 376.43 FW

348. 38 C23H2 1FN2CQ2 C2 1HL7FN2Q2 Stage 4/4a FW 348. 38
flapge flask m@tosggge Ethydyhremeagesate (0. 6%1L, 2.67mol, 1.49vol) was

B 5 S0 EBMYLBAE oAU e 150 e
wipcwiietee th-protes sheck el 3By SH( IMVES'LikdicadO$Im| conversion. A
fudhoscPidiangs S ds Rosoease (07506, T %ﬁeﬁﬂé{cﬁwewdered

potdsi@fil barbénfd T b26Ke, 40 n:g&l%rla :’iﬁ?)g\ftg Qngag IIQ? fﬁﬁ(uwiiélﬁﬂms

suspensi on heated to a
establighedvior elfutthered hourpr & pssesshaekk ayd HyNI\/ER banalydisNkBitated

8 B BALEY b 115 LBSEOnENts ey W a4 FRoldd o eRrer 16
hoBf aSHieUBdIRR! RefRatethdvBd qgﬁﬁ&ratﬂ)n5§rf83 khe H132¥4Ke %ﬁmd yith

made and reflux conditions established for a further
acefenitgle (24- By d&ediole hBaskcdmpbingdd thaIeSawalteymnsentmﬂad:m @crness

ol P SROHPES STl 838 S0P L By oo o
(1286KgRd Thy dridd padianvanpurifiel by ld-e frastakkronasdeshhy fding a
etom:ﬁryg|x1 g‘ex IL, 2x 2vol). The conbi ned flltrates
gr%@%t Lyimeksep deRignesgo @F@ﬁ%@%ﬁéouﬁa% fo tphieena e giveghl4S-fluoro-
2-13199191&&@1&@&-21@&5@) 4s0 " O AReCHAE @ 78Kl 8679 REQWical,

corrected for residual toluene). Mixed fractions were re-chromatographed as

appropriate.

Stage 2: Synthesis of (5-Fluoro-2-methyl-3-quinolin-2-ylmethylindo-1-yl)-
acetic acid ethyl ester

FW: 157.17 I
CouHhNO ,
Ty ' L
N o N
EtO,C TFA, Et,SiH, CH,Cl, EtO,C
FW: 235.26 FW: 376.43
Cy5H1,FNO, CasHatFN;O,

Ethyl-(5-fluoro-2-methylindolyl-1-acetate) (0.573Kg, 2.44mol, 1.0wt) and quinoline-
2-carboxaldehyde (0.418Kg, 2.66mol, 0.735wt) as a solution in dichloromethane
(5.73L, 10vol) at 0 to 5°C were treated with triethylsilane (1.369L, 8.51mol, 2.39vol)
followed by the drop-wise addition of trifluoroacetic acid (0.561L, 7.28mol, 0.98vol)

at 0 to 10°C. The resulting dark red solution was warmed to and maintained at reflux

! Reaction sampled, the sample concentrated, the residue taken up in Ds-DMSO, filtered and the "H
NMR spectrum recorded
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(1.286Kg). The crude product was purified by dry flash

chromat ography using a gradient elution from heptanes
woaods@prames: t ol uene to toluene to give PCT/GB2006/000704

et hyl -(5-fluoro- 2-nethylindolyl-I-acetate) as an

off-white solid (0.573Kg, 80.7% theoretical, corrected

for residual toluene). Mxed fractions were

re- chr omat ogr aphed as approlﬁri ate. Stage 2: Synthesis

of (5-Fl uoro-2-nethyl -3-qui nolin-2- ylnethyllndo l-yl)-
foﬁ@é‘t gfter avhigh simeyin-eeass chsvk 288ysisbFWH BMR 4dicated reaction

Ho 1FND o -
LA St ROy Rt 1R i 9 257C e aenshed by Sieapdgiton of
samrd%édbiodukm()d\ﬁd}o%’mdcaqu@m isBRrtioR- CArSIOXab@ENYI& 0.5h (note:

0418‘8 2. 66 0. 735wt) as a solution in
st qvahisiops ?lalayﬁ@mry separged,che ogonus éayer extracted

PRI 0, g S e

wéfclaquécﬁxs%ﬂmm Eh]ﬁﬂd@ lsoluBo® §¥013)0Iat 130 5¢61) h@@nea ftﬁfer sodium

“ﬁfféf t %ﬂgg Pﬁ% eﬂﬁ)s(ol uti on was war ned t
Chttaphea! G0V Pef incuspeasian: Wah fidlrsdh éhf flltﬁéagﬁrf‘p%ed with
die®! e

PASRIRAFERE: 2L ha L B
vaghigh at jupe to AORC ovess batbk Ko aaffidrgs (S1lbyro=mbiiiRP-3-quinolin-2-

s RILERNET SRR OB ELLD 1 SHELGRR )

thearbticA) eshtapdbiddwithdioDeslakamyoRsgsol ution (11.5L,
20vol ) over 0.5h (note: foam ng and gas evol ution).

The | ayers were separated, the aqueous |ayer extracted
Staké B: 453G RicBANS-Guhifolin Sty 621 X D)- i
t\g%n‘m ged or gani c?%:]/vas(% lgovmnt%hy %%E@r&ba% 1oatc§a§3c idum
chloride solution (Ix 3.0L, Ix 5vol) and dried over
sodium sul fate (0.6Kg, 1.05wm). The suspension was
fil tered, [t~ | ter-cake washed wi th dichlorone

c

o)

F nder
N 2. HCl N
Et0,C HO,C
FW: 376.43 FW: 348.38
CZ3H21 FN202 C21 H17FN202

For the purposes of the Stage 3 input calculations, it was assumed that the Stage 2

reaction had progressed in 100% theoretical yield.

Potassium hydroxide (0.486Kg, 0.53wt) as a solution in water (5.5L, 6vol) was
added to a solution of (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indo-1-y)l-acetic
acid ethyl ester (0.916Kg assumed, 2.44mol, 1wt) in tetrahydrofuran (3.66L, 4vol)
such that the reaction mixture was allowed to exotherm to 30 to 35°C. The reaction

was maintained at 30 to 35°C for 2h after which time TLC® analysis (ethyl

2 MET/PR/0344

® Reaction mixture diluted with THF:water prior to analysis
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vacuum at up to 400C (water bath) to afford
(5-fl uoro-2-nethyl -3-quinolin-2-
wehowstoazd7d ndo- | -yl ) -acetic acid ethyl ester asPaTiaB2ME/000704
oily solid (1.227Kg, 133.8% theoretical) contam nated
with silyl- related by-products. Stage 3:
(5- Fl uor o- 2- net hyl - 3- qui nol_in-2-yl net hyl i ndo-I| -yl ) - ace
tic acid FW 376.43 FW 348338 C23H2 1FN2CR2 C2
1H17FN2Q2 For the purposes of the Stage 3 input
acefgtectolugne drs visualisaien:dg¥ hinslicatddateaction @mpjetich byethetabsence

d. ssed | 0%.t heagretjcal .yi.el d. Potassium
of o B% LR et Ry R L B s i i CRL N pbases
separatell, subly dhat iMBFadsld@eetiol #as edthihe®Rvidf the aqueous phase. The
(5-fl uoro-2-net h%AIéiS- ui nol i n-Z-gI nmet hyl - i ndo- | -ygl -ac
aqHEPUs taviey Wamyyas é\al%m. yithkgerabutyhaacthyl gihep| (4.GLat $vol),
' . , tpat the
coh Bt EMP AL DB AP Rl Rt by B! B 1p o remove
reéifﬂﬁkﬂl. or%':}qlﬂcs[] agicthéro tooleds tcmaSi 10} 25%? dTEé lre@@ltihg s/Bﬁr@Q’vR/ hoacidified
after i tine, TLC3 analysis (ethyl 2 MeI/ PR/ 0344 3
Wk OPPR P Gepeeri o M SeH LT Rofo BT G togch that the
tePalakt $8S MAlSint LGB ?axié%eiio t%'ﬁuél(ﬁ&@%th‘%f‘ihe%uﬁon turned a
i ndi cated reaction conpletion by the absence o
desp aed colgunet aenidificatidngr ThBuwtuyty wad dpet fet h@our( at. GLtp 25°C, the

R OB a1 e Sy gt Gt ol he Epleois eligh gipshed with
watﬁgx???(- 1VBH|QXQP9ﬁ9.|U§‘hE %@-ﬁaﬂ@\%aé"ﬁgb- il WittSfueht g\jt)jelg until the

-butyl nethyl ether (4.6L, 5vol), concentr
wajeid epntoricuanate 8% Kol FRD& fnayss affatdn)g fler cruge tpoodust as a

tg re [ rgani Gs an e oled to 15 to
plsoaB T NE o P St ReMGRF§ SoBected P A W ol atloeous
‘hydrochloric acid (2M 3.44L, 3.75vol) to pH 5.5 such
Sthpad/dah R dceyqrallisdtivneanibcepradipitatioie of (5oflkdio-2-aledeyl2 t o
250C i&nqt ed that the solution turned a deep red col our
qypolin2yimethlingay-yhaeetiq a6y was aged for 1 hour at
15 to 25C, tbe

1. DMSO, H,0
2. K,COy, H,O -
3. Citric acid
HO,C
FW: 348.38 FW: 348.38
C21 H17FN202 C21 H17FN202

A slurry  of  (5-fluoro-2-methyl-3-quinolin-2-ylmethylindo-1-yl)-acetic  acid
(0.767Kg, 2.2mol, 1.0wt) in dimethyl sulfoxide (9.21L, 12vol) was heated to 95 to
100°C to effect dissolution. The resultant was hot filtered at 95°C, the filtrates
treated with water (2.3L, 3.0vol) over 10 minutes such that the temperature was
maintained in the range 70 to 80°C and cooled to 15 to 25°C over 3 hours. The
observed precipitate was collected by filtration, the collected yellow solids washed

with water (3x 0.8L, 3x 1vol), pulled dry on the filter and blended with a further
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pH confirnmed as 5.5, the slurry filtered (slow) and
the collected solids washed with water (Ix Ivol, Ix
w0 .200k0p257The wet - cake was azeo-dried with tol ueae/GB2&ls)000704
until the water content was 0.3% by Karl Fisher
anal ysis affording the crude product as a purple solid
(0.767Kg, 90.5% theoretical, corrected for 5.6% ww
toluene). Stage 4/4a: Recrylét allisation and
reci pitation of (5-fluoro-2-nethyl-3-
0.{{i hpiorSalyrogangiiinol - memwhmmmeuewmom an

3 1H17F 2 A slurr 0
callr i85 S Puc RIS Mt B e SOvRy i B45°Cafes 16
hduire(0e242K o) 0. AOTMB. andly2RTDs-DMEOBY indicuteli 118 ighekence of 0.6%w/w
Su|fOXI de (9.21L, 12vol) was heated to 95 to 1000C to
digethyd pulipxddiol uti on. The resultant was hot filtered at
950C, the filtrates treated with water (2.3L, 3.0vol)
over 10 m nutes such that the tenperature was
Amashntyi nefl | (-fliteo-LamehylF®-quimodG latechytindb-ddyly-acetlz t acid

OZARRec berpin). THRE) and rsiwe Gebdrate WM. o 2 b water

(M’?‘ﬁ @2\2’8& Wgér’]‘géagédet%d X dﬁg > andf fsﬁﬁfﬁ%eorr é@%@llnﬁfés % ¥bath partial

d1Q®11ft1qmmfth scviglshy%qusmmml actd @Ofawre) s adrbb(d dvey Bl t@adjust

& 5 &bl 20 Sk ice ST 812 6527 FORO%S idipe- " Suring

wﬁsD cBAtZrK@)i fot H). $lvRha n@ﬂl Y&ﬂnﬁrﬁlw -aDMRS) arldn flieC 8bRevdh Erempltate

presence of 0. 6% w di net hyl sul f oxi de. A sl urry

COélscﬁpﬂdfaf Gltmtioat (Bl 3- Bhe 6 @C#‘«dZSq)ldﬁreWﬁyl Warbed | wigh )wmre(zx
234 205, DR B o 40 B A g st

weight diepttedst© axﬁDsm\@d&E&Gglaad Ahinmiel td eive48-fliorsiR afethgl-3-
obt ai a% dj s ol ution_of the solids. Agueous

agrolf 2o Berhy oo by oRer if 7 228Ehet ¢ he
pHto 5.5 (6.54L, 8.23vol) with cooling to 15 to 250C
(note: foamng). Stirring

Example 2 —- Crystal Sizes

The sizes of the crystals of one batch of Product A ((5-fluoro-2-methyl-3-quinolin-2-
ylmethylindo-1-yl)-acetic acid recrystallised from DMSO/water as described above
in Example 1, step 4) and three batches of Product B ((5-fluoro-2-methyl-3-quinolin-
2-ylmethylindo-1-yl)-acetic acid recrystallised from DMSO/water and then treated
with potassium carbonate and citric acid as described above in Example 1, step 4a)

were measured by laser diffraction and compared. The results are set out below in
Table 1.
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was continued for 0.5h, the pH confirned as 5.5 and
the observed precipitate collected by filtration

wO2bwwp257The col | ected solids were washed w t hP@@EtGH2006/000704

(2x 2.78L, 2x 3.5vol), pulled dry on the filter,
further dried under vacuumto constant weight at up to
450C and si eved through a ﬁ54nn1nesh to give
(5-fluoro-2-nethyl - 3-
qunol i n-2-yl net hyl i ndo-1-yl)-acetic acid as a yell ow
d (0.722Kg). Exanple 2 - Crystal Sizes The sizes
of the crystals of one batch of Product A
((5-fluoro-2-nethyl -3-quinolin-2-

Prydunet hy| il 96lBarkicleh hndig @iven digheler ecl yatiakDiageker (

A DVMBO Wat ¢lgpaS descri bed above 1n BExgipi e 1, Step 4)
and three @atches of Product B
5 . . 30.13
((5-fluor %2- nmet hyl - 3- qui nol i n-
JAI Z&_AI‘L

Jay v aecpti o Ant A ]L'gl%f alliced from
%2 [ OT AT T T oCUoO 1 T Ot

o BNV BNV ) | r
1T lll)l LA LAY Anil | _yl/ ac el CT O LI
Igé%é%?&btep and then treated with pd5223iun1carbonate
and citricacid as described above ‘i)ﬁ7ExarrpI e 1, step
4a) were|dBasured by laser diffract®48 and conpared.

B (Baich 85ul|©8 are set out below in ThEBBe 1.Table 1 It
can be seéf fromthe results set oud.37n Table 1 that
whil e onljy1010% of the particles frpopproduct A are

B (Ba&sh Bhamogbout TOmm in diameter, PP%sof the particle
of produ¢tsoB are I ess than 2nmin dhyapeter. This neans
that a phapmaceutical fornulation cgp{aining the

%)

mcrocrystatktne product—B—of —thepresent—nventton
will have significantly inproved oral absorption into
the body when conpared with the product A which is
t he product disclosed in our earlier

It gnPs soghifem theapamlys set out i dpblerlybetayvhilevenly dPfh of the particles

(oo R ok R MM AR MEY h i B e BB gt

B BRVessahsl aitediafRtergr eat er than about 3mm

This means that a pharmaceutical formulation containing the microcrystalline
product B of the present invention will have significantly improved oral absorption
into the body when compared with the product A, which is the product disclosed in

our earlier application.
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2. A mcrocrystalline form of
(5-fluoro-2-nethyl -3-quinolin-2-ylnethyl-indoll -

woRdocmozt79 c aci d, wherein at | east 90% of the eCysBab®/000704

have a di aneter not greater than about 2nm 3. A
process for the preparation of a mcrocrystalline form
of (5-fl uoro-2-
met hyl - 3- qui nol i n- 2-yl et hyP-i ndol -1 -yl)-acetic acid
as clainmed in claiml1l or claim2, the process
Clohid$i sing: i . treating crystal line
(5-fluoro-2-nethyl-3-quinolin-2-ylnethyl-indol-1-yl)-
acetic acid with an aqueous weak base; and ii.
1. tr e infi@rodtystillthe R @P(Siﬂu@ﬂ%dz tethyl- 8 i S NY1h&tBy1-indol-
preciptitat'ed microcrystalline
1-yik-agqtigorod, 2wheseinydt -1@ast) 0o b the2erysthlsdiaky la- dimmoler not greater
thI -%%Igé-ﬁck:eti c acid. 4. A process as clainmed in claim 3,
Ry f Whe weak base is sodi um car bonat e, potassium
carbonat e or anmoni um carbonate. 5. A process as
clainmed in claim4, wherein the weak base is potassium
2. car boneicwcerngtallmepfamest (afluotosl-methyil-3- @inyolim}yhhethyl indol-

) r-ei n the m xture

-G 3B, fid e srif faT o SEER dass B b Bot bRer
thgpa}ﬁ,lummrtl al dissolution of the

(5-fluoro-2-nethyl-3-quinolin-2-ylnmethyl-indol-Il-yl)-a

cetic acid 7. A process as claimed in claimb§,

vvher in k base ass um ca te and

e orgoded S Bl BRE Bty Sp s BRI REE 2 3 Moro-2-
mahﬁqumbmnarwmeml fdotl ailEcetic ta@1d7asvmﬁﬁ@unn teemWe 8K claim

acid is citric acid, tartaric acid or benzene sulfonic

2, i MOCS COMPBRESs as claimed in claim8, wherein the
i, Weakragh Edififid C (3 9: Ziticlol-1-y1)-
e L T L
acetic acid with an aqueous weak base; and
ii. treating with a weak acid; and
ii. collecting the preciptitated microcrystalline (5-fluoro-2-methyl-3-quinolin-2-

ylmethyl-indol-1-yl)-acetic acid.

4. A process as claimed in claim 3, wherein the weak base is sodium carbonate,

potassium carbonate or ammonium carbonate.

5. A process as claimed in claim 4, wherein the weak base is potassium
carbonate.
6. A process as claimed in any one of claims 3 to 5, wherein in step (i), the

mixture of the crystalline solid and the weak base is heated to obtain partial

dissolution of the (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid.

7. A process as claimed in claim 6, wherein the weak base is potassium

carbonate and the mixture is heated to 50 to 55°C.
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process set out above nmay be preceded by one or nore
of the steps of: a. Hydrolysing a Cl1-C6 al kyl ester of
WO 3edelouza7e- 2- met hyl - 3- qui nol i n- 2-yl met hyl i ndol PCT/GB2006/000704
| -yl)-acetic acid with a base to give
(5-fluoro-2-nethyl -3-quinolin-2-yl nmet hyl i ndol -
| -yl)-acetic acid; and b. r%crystallising t he
(5-f|uoro-2-nethy|-3-quinoﬂin-2-y|nethyl-indol-l-yl)-
acetic acid froma polar organic solvent. 11. A
8.pr ocR P50egss @Y elpirpsdl nany eneneflclaimse? &9 M, whareigtthp Weak acid is
cifildGoRARGaliE 280 BbEHlche Tkl fydr oxi de such as i thium
sodiumor potassiumhydroxide in a m xture of water
and an organi c solvent such as tetrahydrofuran (THF).
12. A process_as g[ained in claim10 or claim 11,
9 wher@PrPoeicas SEHREd gt ¢laim 8. wherviarthe wealsacis(aityici asidonvsO,
N-net hyl pyrrolidine and di et hyl f or mam de, any of
whi ch may optionally be m xed with water. 13. A
10mi crdqryssahbs clremédimanf one of claims 3 to 9, wherein step (i) of the
5-fl yoro-2-net hyl - 3- qui nol i n-2-yl nmet hyl -i ndal | -
Priee5s 368 QpT EOuE Py beres e By on oL AL HERI o m 2 1 or
use in nedicine. 14. A mcrocrystalline form of
(5-fl uoro-2-nethyl -3-qui nol i n-2-yl net hyl -i ndol | -
a.y| ) -Hydolyeing @i @-Caslkyl estered (f-filuctca?-methydr3-ghiadln-2-fimethyl-

3 STVl B 5T 3, .

inddli niyhiaseticodc@fiagdder matitis, contact hypersensitivity
(including contact dermatitis), conjunctivitis,
especially allergic conjunctivitis, eosinophilic

bro I bl Bici 500 Il ergi ' L] .
b. gas tn[‘ré ggg Ef’ltltalglr’s i s ?helanf(? afgrir(r)g(? 5 rrgaglt/}v\r% ﬁﬁﬂc} %)%Ig"g's’gr,nethyl'md‘ﬂ'l’yl)'
acglic agid fiowea pabi drigs@ndol@enthn' s di sease, nastocytosi s
and al so ot her PGD2-nedi ated di seases, for exanple
aut oi mune di seases such as hyper |gE syndrone and

115y St & Précebd! Y S1afthdd REPRIHS0 WEGEIAS Step 20N e B Gd B Qikari
sclerosis, allograft rejection, reperfusion injury,

metak bydrexido suehy et ilivkiupu|sadinar yr goesiss, hysdsoxidd in asmixture of

Wé(tlélre é‘:')raaatnoolrgan?cr goq\r/ér}t 's8c¢h as tetrahydrofuran (THF).

12. A process as claimed in claim 10 or claim 11, wherein the polar organic

solvent of step (b) is DMSO, N-methyl pyrrolidine and dimethylformamide, any of

which may optionally be mixed with water.

13. A microcrystalline form of (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-

1-yl)-acetic acid, as claimed in claim 1 or claim 2 for use in medicine.

14. A microcrystalline form of (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-
1-yD)-acetic acid, as claimed in claim 1 or claim 2 for use in the treatment or
prevention of allergic asthma, perennial allergic rhinitis, seasonal allergic rhinitis,
atopic  dermatitis, contact hypersensitivity (including contact dermatitis),
conjunctivitis, especially allergic conjunctivitis, eosinophilic bronchitis, food

allergies, eosinophilic gastroenteritis, inflammatory bowel disease, ulcerative colitis
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psoriatic arthritis and osteoarthritis and

neur odegener ati ve di seases such as Al zheiner's
wdi2esa9z379 Par ki nson' s di sease, stroke and anyopCTaB005/000704

| ateral sclerosis. 15. The use of a microcrystalline

form of (5-fluoro-2-nethyl-3-quinolin-2-

yl met hyl -indol -1-yl)-acetic acid, as clainmed in claim

1 or claim2 in the prepardfion of an agent for the

treatnment or prevention of allergic asthma, perenni al
and| Cevhgisc disbasnj msstocgasomal akbl ethgi PGDy-mediated disegses; for

dermatitis, contact hypersensitivit I ncl udi n )
XEERlEa RO U RSSO 8 HOPFL I8 SYnigé: fad Systemic Lupus
erfthéBki8E,C psbdNGEAY ! uStipl€ ORI Al dorkit ORfRIbA S repefiBifion

al l ergies, eosinophilic gastroenteritis, inflammtory
injboyeshraitis eehstructive nbménagy abiseasd, sasamellCao hewnaibile aghxitis,

nmast ocyt asi s_and al sq, ot her PCGD2- nedi at ed di seases
os RO AR ol Co ooty el aeafRRe Bty p PSR suen oo
AlShdigie O 58isaqde, BarRin€n’S dlsikesstRIkY bh@ iRk UStroghs®lated8li sSlerosis.
acne, nmultiple sclerosis, allograft rejection,

reperfusion injury, chronic obstructive pul nonary

15di SefRe us@sbfv\@l 'c@gcr?%}ﬁl?’ilg?t f?)h% f t(Ig[ﬂ&058—’2-18@t?1&i~?{9531ﬁ1011n—2-

arthritrs and osteoa I's and neur odegener
ylubthehiesl-sybhacatic Atidhad cheimel idi td@asE or PAlKI2N@ohe preparation
di sease,. stroke and anyoptrophi cajéat_er al scl erosis.

of 1481, agenh {ofr fgckeATER! oF BrRYERHIGY Bh 2luisr iy perennial allergic

rhiit, OSda¥Stad! hiddgicl QhiMR b®pic dermatiti itivi
_fluoro-2-net hyl §1§ gui nol'i n- 12)1-0yl ﬁg%wsf i %(gg?c-tl ?§?3r§e§gletltVIty
(irctudang dcontest aleamnatiiis)i reopjuactivifis,oespecmilyn 2ll¢rgpe tchajunctivitis,

with. har naceuti cal.. exci pient or. carrier. .17..
cobinbPhifl AP b CuIeFRiEh S opBliedishetipuify irfammatory
bow@l ieades @1defitiverodlitis a8 alroh#s Qgdabedd | mtodyRRiCAdd also other

adm ni stration. 18. A pharmaceutical conposition as

PGP amedigtady dispasein s oramile ayoimmungr diseasey sa¢tuds ngypsndeE

r ' t t ful_ | he . .
gl S 0o \LHFCABED! FrolBELehd, B o
allaprafthejecOititZe pegfieiohanjuiy) .chidnhebsracewd puldbno9rieasd, aowell
a% claimed in claim 18, wherein the additignal )
as rheumatoid arthritis, psoriatic arthritis and osteoarthritis and neurodegenerative
diseases such as Alzheimer’s disease, Parkinson’s disease, stroke and amyoptrophic

lateral sclerosis.

16. A pharmaceutical composition comprising a microcrystalline form of (5-
fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid, as claimed in claim 1

or claim 2 together with a pharmaceutical excipient or carrier.

17. A pharmaceutical composition as claimed in claim 16 formulated for oral,

nasal, bronchial or topical administration.

18. A pharmaceutical composition as claimed in claim 16 or claim 17, further
including one or more additional active agents useful in the treatment of diseases and

conditions mediated by PGD; at the CRTH2 receptor.
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active agents are selected from b2 agonists such as
sal meterol; corticosteroids such as fluti casone;

wanbichizt7anm nes such as |l oratidi ne; | eukotri eneCT/GB2006/000704

ant agoni sts such as nontel ukast; anti-IgE anti body

t herapi es such as omalizumab; anti-infectives such as

fusidic acid (particularly éor the treatnent of atopic

dermatitis); anti-fungals ddch as clotrimazol e

(particularly for the treatment of atopic dermatitis);
19 mmuhpkarppeatisalrmosmpogisionas cladpedin dais Hhavhemin theuddditiopal
ac i ”9%519' [ mis Citerqttge_ case of inflanmmtory skin disease;

P& agori st <% PeD2 acti ng at other receptors,

€. SE
af;o
p4belisBSubliPadlm@enist s; i nhibitors of phoshodi esterase

type 4 such as cilonilast; drugs that nodul ate
cogyosieiaids e dubutieasomaach as i nhi bitors of TNFa

nverting .enz . § TACE) ; drugs that nodul ate the

anggats}agu{leys Sg?h aﬁw%paglf’s%eki nes IL-4 and EL-5 such as
leldoBtddic g ragones lsostads @ohielkeites and sol ubl e receptors;

PPAR- g agoni sts such as rosiglitazone; 5-1ipoxygenase
anfifgEsntibedy therapics such scmadi@umaly, A process for the

r. - af : : Si |1 | ai med
enf R A o oo SRR £ R S Bt 2 1
debmbtixgd)ng a conpound as clained in claiml or claim?2

in . conjunction or associatio ith a pharmaceutical ly.
anfjtup Al uch s ¢ o %@52%‘1@1@& {or e gl ok propic dermatltis);

immunosuppressants such as tacrolimus and particularly pimecrolimus in the case of

inflammatory skin disease;

other antagonists of PGD; acting at other receptors, such as DP antagonists;
inhibitors of phoshodiesterase type 4 such as cilonilast;

drugs that modulate cytokine production such as inhibitors of TNFo converting
enzyme (TACE);

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

PPAR-y agonists such as rosiglitazone;

5-lipoxygenase inhibitors such as zileuton.

20. A process for the preparation of a pharmaceutical composition as claimed in
any one of claims 16 to 19, the process comprising bringing a compound as claimed
in claim 1 or claim 2 in conjunction or association with a pharmaceutically or

veterinarily acceptable carrier or vehicle.

21. A product comprising microcrystalline (5-fluoro-2-methyl-3-quinolin-2-
ylmethyl-indol-1-yl)-acetic acid as claimed in claim 1 or claim 2 and one or more of
the agents listed in claim 19 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.



2 1. A product conprising mcrocrystalline
(5-fl uoro-2-nethyl -3-quinolin-2-

we@hoawstoazd79i ndol -1 -yl )-acetic acid as cl ai ned i RCTIGE20061000704
or claim2 and one or nore of the agents listed in
claim 19 as a conbined preparation for simultaneous,
separate or sequential use j@n the treatnent of a
di sease or condition nedi at®ed by the action of PGD2 at
the CRTH2 receptor.22. The use as clainmed in claim 15,
wherein the agent al so conprises an additional active

ge f.ul
29O BRAY A L Sghs MR e ABERS Syitls p.
addﬁ[tmpl aftive dent'ﬁbefuhﬁﬁ tl@@tr@ltrﬁd:r[f&ﬁ disBasek ahdvanditioMenclifed
addi tio ﬁii%gc ive agent is one of the agents
or DP réceptor.

by ?@Péa t thg G R

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

the agents listed in claim 19.



