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TRI AZOLO (4,5-D) PYRRDIM NE COMPOUND The present invention relates to
forns of vwoohexrwral conpound, in particular to crystallinecT/apa/ae®dr phous
forms, nore particularly four crystalline fornms and an anorphous form The
invention further relates to processeslfor the preparation of such forns,
to 5 pharmaceutical conpositions conprising the conpound in crystalline
and/ or anorphous formand to the therapeutic use of such forms. In the
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if a drug can be readily obtained in a stable crystalline form the above
pr obl ens alsayfrdne treqiongichf sTbregyent mathfacturesefifraonanesticl fareyalations eemprisingbl e

and pharnmaceutically acceptable, drug .c osjtioQns, . Jt.j. si rabl e,
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conpound wi Il be, and this can usually only be determ ned enpirically.
15 time, without exhibiting a significant change in the active component’s physico-chemical

characteristics (e.g. its chemical composition, density, hygroscopicity and solubility).
Moreover, it is also important to be able to provide drug in a form which is as pure as
possible. Amorphous materials may present significant problems in this regard. For
example, such materials are typically more difficult to handle and to formulate than

20 crystalline material, provide for unreliable solubility, and are often found to be unstable
and chemically impure. The skilled person will appreciate that, if a drug can be readily
obtained in a stable crystalline form, the above problems may be solved. Thus, in the
manufacture of commercially viable and pharmaceutically acceptable, drug compositions,
it is desirable, wherever possible, to provide drug in a substantially crystalline, and stable,

25 form. Tt is to be noted, however, that this goal is not always achievable. Indeed, typically, it
is not possible to predict, from molecular structure alone, what the crystallisation

behaviour of a compound will be, and this can usually only be determined empirically.

Platelet adhesion and aggregation are initiating events in arterial thrombosis. Although the

30  process of platelet adhesion to the sub-endothelial surface may have an important role to



Pl at el et adhesi on and aggregation are initiating events in arteri al

t hronbosi s. Al though the 30 process of platelet adhesion to the

sub- endotWwebi/gd26sur f ace may have an inportant role to WO BAT/SRRBA239

PCT/ SE01/ 01239 2 play in the repair of damaged vessel walls, the platelet
aggregation that this initiates can p?ecipitate acute thr onbotl c occl usion
of vital vascul ar beds, leading to events with high norbidity such as
nmyocardi al infarction and unstabl e angina. The success of interventions
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et al., Br. J. Pharnacol ogy (1998) 124, 157-164. Recently it has been
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Pharmacology (1994), 113, 1057-1063, and Fagura et al., Br. J. Pharmacology (1998) 124,

157-164. Recently it has been shown that antagonists at this receptor offer significant

15 improvements over other anti-thrombotic agents (see J. Med. Chem. (1999) 42, 213).
International Patent Application WO 9905143 discloses generically a series of triazolo[4,5-
dpyrimidine compounds having activity as P27 (P2Y app or P2Tsc) antagonists. The
compound of formula (I) (as depicted below) is embraced by the generic scope of
International Patent Application WO 9905143 but is not specifically disclosed therein. This

20  compound exhibits high potency as a P,r (P2Y spp or P2Tac) antagonist. It also has a
surprisingly high metabolic stability and bioavailibility.

Accordingly the present invention relates to the compound of formula (I):



- N--\-ON S-"--- HO OH WD 01/92262 PCT/ SE01/01239 3 (I) in a
substantially crystalline form The conpound of formula (1) is
convent i wabi/922emnmed: {1S-[la, 2a, 3(3 (1S*, 2R*), 5(3]}- 3- P6I/SE01/01239
(7-{[2-(3,4-difluorophenyl)cycl opropyl ]am no}-5-(propylthio)-3H1,2,3-triaz
ol o[ 4,5- d]pyrimdin-3-yl)-5-(2-hydroxyet hoxy)cycl opentane-1,2-diol. The
conpound of fornmula (1) may exist in four different substantially
crystalline forms referred to hereafter as Pol ynorph I, Polynmorph I

Pol ymorph 111 and Polymorph IV. A io @blynorph is a particular crystalline
formof a conpoup The different physical properties of polynorphic forns
with resHH%?Hgﬁnegéhm@?ﬁgFméﬁﬁmmﬁth respect to the anorphous state may

i nfluence markedly the chem cal and pharnaceutical processing of a
conpound, particularly when the conpound is prepared or used on an 15
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I's Pol ynor ph n anot her aspect of the invention, a preferred
crystalline formof the conpound of forrmula (1) is Polynorph Il. 25 In a

furth t of the.i i '
corpound 15 comgid P rMEIDIG s Kf iR UBAA) Sl pIBBOnIC,
i nvent i ofsfeRe@ioec@sdiRg a€ PYIgidkiH Rolyatomiofl, Péigmoeshildiind Ruflym@@hflgr Aul a (1)

is Polynmorph IV. WO 01/92262 PCT/ SE01/ 01239
10 polymorph is a particular crystalline form of a compound.

The different physical properties of polymorphic forms with respect to each other and with
respect to the amorphous state may influence markedly the chemical and pharmaceutical
processing of a compound, particularly when the compound is prepared or used on an

15 industrial scale.

In one aspect of the invention, the preferred crystalline form of the compound of formula

(D) is in the form of Polymorph I, Polymorph II, Polymorph IIT and/or Polymorph IV.

» In an alternative aspect of the invention, a preferred crystalline form of the compound of

formula (I) is Polymorph L.

In another aspect of the invention, a preferred crystalline form of the compound of formula

(I) is Polymorph II.
25

In a further aspect of the invention, a preferred crystalline form of the vcompound of

formula (I) is Polymorph III.

In an additional aspect of the invention, a preferred crystalline form of the compound of

30 formula (I) is Polymorph IV.



4 In a further aspect of the invention, the conpound of fornmula (1) is in a
substantially anorphous form In an anorphous form the three dinensional

| ong rangeoot/ges2that nornally exists in a crystalline fpewsEdian2mxanpl e
in a polynorph) does not exist, and the positions of the nol ecul es
relative to one another in the annrphdﬁs formare essentially 5 random (see
B. C. Hancock and G Zografi, J. Pharm Sci. (1997) 86 1). The anorphous
formof the conmpound of formula (lI) is referred to as. Form a. have

i sol at edIn a8urthenpmendoighe fnyemtina theicpmipqued 9&fosmpladD 18 inya sHhstashalls f or ns.
These forns,may.exist_s i s S\
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essent i abpsjtions afithe melrpules talativg ipPne grothrs in dhe agqrp PR 215 e8el of sone
sol vent, ] ' Ay Ve cf, . JRY1 LA 8815 Ul HnforPowdut si de
t he c?ys{%@ghﬁ%{?b%%cggyﬂgg %%Qgﬂh{/?;ﬁ%ﬁg S!‘oﬁ(n?gr?gs Igss tharl{ﬂ(%94 wat er
mol ecul egorpess the spmposhd o fonhde ) és fcferssl tbhafo#de6 hydr at ed). Preferably,

t he anhydrous formcontains |less than 0.1 water nol ecul es per conpound

nol ecul e. Polynmorphs I, Il, 11l and IV can be distinguished by reference to
their on 0Rb Ll 5 | ol SrGa1iRS Pl SPRGusFIML TheseN gl €
crystal y%%gedg@g@@%% \r?'@%ﬁ%fﬁ’%ﬁs@’a%%%ge# of nel(t%?ng Swhi ch is in the
range 14GormskhRCoxiftoubstaaigilyer afsentially fib@f witer(“ithyirwus{fosmanThetefare pur e
and essentially in the anhydrous.form, Pol rph 11 has.an onse mel ting
that Ps #hoR PF‘&W&@T@@H%’@@%@@W%M%%%&E us ?gnfﬁé M- et edn&{t i's
subst ant 'f&&ﬂdapgﬁﬁaegatmﬁqeﬁhafmmh&phb@s fRRYHY @ususb of e tRet ynmor ph 111 has
an onset of nelting that is in the range 127-132C, for exar’%l e about 132C,
when it i“substabtialinpimglang epgnidallyria teesanbpdions fom) nwe e nahexrdudsile PisssACe 30

Pol ynor ph.1V _has_an on i i 0.5 j when it
s subeekreranye et ing bl bbbt hhecokhls o AN mgERGt 9700,
PCT/ SE011#kea3%ruchure. An anhydrous form has less than 0.4 water molecules per compound

15 molecule (less than 40% hydrated). Preferably, the anhydrous form contains less than 0.1

water molecules per compound molecule.

Polymorphs I, II, III and IV can be distinguished by reference to their onset of melting,
powder X-ray diffraction patterns and/or single crystal X-ray data.

20
Polymorph I has an onset of melting which is in the range 146 - 152°C, for example about
151°C, when it is substantially pure and essentially in the anhydrous form.

Polymorph IT has an onset of melting that is in the range 136-139°C, for example about
35 137.5°C, when it is substantially pure and essentially in the anhydrous form.

Polymorph III has an onset of melting that is in the range 127-132°C, for example about
132°C, when it is substantially pure and essentially in the anhydrous form.

30  Polymorph IV has an onset of melting which is typically about 139°C, when it is
substantially pure and essentially in the anhydrous form.



Forma typically undergoes a glass transition followed by crystallisation
into one of the above Pol ynorph forns, for exanple Polynmorph I, prior to
mel ti ng. Wber/sebti ng points were determ ned using differerCT/aE0180239ni ng
calorinmetry (DSC) using s Perkin El nmer DSC7 instrumentation. The onset of
melting is defined as the point at whith a significant change fromthe
basel i ne occurs and was neasured by Perkin Elnmer Pyris software. It wll
be appreciated that alternative readings of nelting point may be given by
ot her t ypesn oftypigullypomdtrgaes alplass sangtiaofodiotied by coistallesaton infoondhoSthe
described here. Hence the fig urez?quot % ?re not tQ be taken as absol ute
val ues. Fprvedig m@aph;fen%ﬁorﬁxrlmplﬁ iy FRY 1 MeBEeci se val ue of the
nmelting point will be influenced by the purity of the conpound, the sanple
wei ght, the heating rate and the particle size. Polynmorph I, when it is
subst ant iTaé neltng @oiate dvees determindd gsmgldﬂﬂfeeenaaMdmmng calopimptrn @SGEhusing r ay

RORh. Lper iq?éir@eﬂaé) inglrimggaen. o g PnSg S ielhelts Aeineas Wbty SR Y, 2L
prefer abh}él F@hjofh @Hb%eﬁﬁéio&%?@ﬂ{d@édMea%ﬂféﬂ%%ﬂqﬁ@hﬁéﬂﬁik | has an

X-ray powder d|ffrac ion pattern containing specific peaks at 5.3 (0.1),
8.0 (0. 1poftware. ktavillpe apprediated that alterngtiwe repdings 9f melfing poiphmay pe gmnivy

(0.1),2 ?Rt}‘%f. t};ﬂﬁﬁ 8%2(#111;)1{131% o gg b %1%% ’Co%f‘ltlgns( aff%re}lt t%qgose%és%bl(sg h%% %{%gce 20

Pol ynor p ure and essentl
anhydr oughe (?@ﬁecaate n¥t fodie tilance rabshlﬁtfewambs dhegkilieé pearsconilhiaalisg

f h t t t 5.5 (0. , 3.5- (0.1.), 18.3 0.1
" 2207t procse e 'spth? Sase' g ont Rl TORAERABY (10 Pubith i ai 1y pur e
and essen h?l)l!uyd %{H‘%ﬂ{ 2%’ g [f)eak eaﬁné {atgé’r?d tﬁ@f%ﬂh‘bﬁysu%ov‘der di ffraction 25

pattern contain’ng s (0.1), 10.6 (0.1), 13.5
(0.1), 149(01)183(01)192(01)227(01,243(01)

easent | aPPpmADE bty et Bnpuan proensgitych B A Tord PGS, o'
R L L
01/ 921362 ZB@T/(SEQS.)/, 20.239+0.1°), 21.0° (£0.1°) and 21.3° (£0.1°) 26. More preferably,
substantially pure and essentially anhydrous Polymorph I has an X-ray powder diffraction
pattern containing specific peaks at 5.3° (£0.1°), 8.0° (£0.1°), 9.6° (£0.1°), 13.9° (£0.1°),
15.3° (£0.1°), 20.1° (20.1°), 20.7° (£0.1°), 21.0° (+:0.1°), 21.3° (£0.1°), 26.2° (£0.1°) and
27.5° (£0.1°) 26.
20
Polymorph II, when it is substantially pure and essentially in ‘the anhydrous form, has an
X-ray powder diffraction pattern containing specific peaks of high intensity at 5.5° (£0.1°),
13.5° (+0.1°), 18.3° (30.1°), 22.7° (+0.1°) and 24.3 ° (£0.1°) 26. More preferably,
substantially pure and essentially anhydrous Polymorph IT has an X-ray powder diffraction
25 pattern containing specific peaks at 5.5° (+0.1°), 6.8° (£0.1°), 10.6° (£0.1°), 13.5° (£0.1°),
14.9° (£0.1°), 18.3° (£0.1°), 19.2° (£0.1°), 22.7° (£0.1°), 24.3° (+0.1°) and 27.1° (£0.1°) 2

6.

Polymorph ITI, when it is substantially pure and essentially in the anhydrous form, has an
30  X-ray powder diffraction pattern containing specific peaks of high intensity at 14.0° (x0.1°
), 17.4° (+0.1°), 18.4° (+0.1°), 21.4° (£0.1°) and 24.1°(+0.1°) 26. More preferably,



6 substantially pure and essentially anhydrous Polynorph Il has an X-ray
powder diffraction pattern containing specific peaks at 5.6 (0.1), 12.5
(0.1), lavooq(/e28), 17.4 (0.1-), 18.4 (0.1 ), 21.4 (0.1 )PCPRE®/(B9L ),
22.9 (0.1 ), 24.1 (0.1 ) and 24.5 (0.1) 20. 5 Polymorph IV, when it is
substantially pure and essentially in he anhydrous form has an X-ray
powder diffraction pattern containing specific peaks of high intensity at
4.9 (0.1), 9.2 (0.1), 11.6 (0.1 ), 15.6 (0.1 é and 16.4 (0.1 ) 20. More
pr ef er abkyhstansially paretand leksgnppaltyeardidross ehymagph JI1 hasrapdX-saspewdsfnor ph 1V has

(0. 1), saBBegfon patmeisiis Spoet peakp it 3§ p5P T 13 1868, * T 4

(0 1), STLE 419y Rty F0shon oo Gmp moion o a1 211

di ffract m_rsop_e@_lcgrz@,cont ai ning no sharp peaks. 15 The X-ray diffraction
data for Polynorph Il, Polynorph 111, Polynorph IV and Forma. were
obt ai afed usi ng Si enens D5000 equi pnent. The X-ray diffraction data for

Pol ymor p 8%%’1@? Igﬁ%ﬁéﬂl‘?ﬁ’s é&ﬁét&%ia?l@r%%é LIRP?S%%I‘EI%H% %@a{ﬂ?ﬁﬂbﬁb%nh} hadlzh! - be

appreci a erent equip and/or co ons may result in

sl i ght |y >didyf et difeh@idagattemaeneihe shectienmak26X Higteinténgity es4.gUEHEL!).ar
not to be taken as absolute values. In an alternative aspect of the

i nvent i 0f;2°4(283F Va1 63 FOtTh Hag® G- 1) prebt0-4% Gi0.IeX 3dYlare pacferpblit at ed form (a

"hydrate"),. Therefore i.n thi.s,as he | ' t 1S. provi ded a
hydr at e %bs[t?,rglaﬁgwlg eS#“#léjllynﬂﬁ&ahu%fPioworl@gg%% %gxf%fhlgw érhydr ate has
0.8 o MAi@radRoVEitREn EoHARIALREdIRE pEARROMD (FI1 §,0810°6(+0A0Y/H0@° (70.1€), 11.6
hydrated). A hem -hydrate has between 0.4 and 0.8 water nol ecul es per

conmpound °reb0 4E), 11 2.8 450. 809 1ot 18N )16.4° (= 1 Dt TR0 hand £3.6% (30E) RBvent i on
there is provided any m xture of crystalline and/or anorphous forns of the
conmpound of forrmula (I). Preferably, the m xture is of Polynmorph 30 I,

Pol ynmor phighiy, o, Rt 'sréﬂbétahﬁa11§’?haér%ré§sénﬁamnﬁvtﬁé adt/ErBu8 for s Bk xt@,?rabl Y,

t he invention provides any mXture of Polyrnorph Il "and Pol ynorph 11
powder diffraction pattern containing no sharp peaks.

15
The X-ray diffraction data for Polymorph II, Polymorph III, Polymorph IV and Form o.
were obtained using Siemens D5000 equipment. The X-ray diffraction data for Polymorph
I was obtained using a Philips X Pert MPD machine. It will be appreciated that different
equipment and/or conditions may result in slightly different data being generated. Hence

20 the figures quoted are not to be taken as absolute values.

In an alternative aspect of the invention, a solvated form may be formed, for example, a
hydrated form (a “hydrate”). Therefore in this aspect of the invention there is provided a
hydrate of the compound of formula (I) in crystalline form. A hydrate has 0.8 or more

25 water molecules per compound molecule (80% or more hydrated). A hemi-hydrate has

between 0.4 and 0.8 water molecules per compound molecule (40-80% hydrated).

In a further feature of the invention there is provided any mixture of crystalline and/or
amorphous forms of the compound of formula (I). Preferably, the mixture is of Polymorph

30 I, Polymorph II, Polymorph III, Polymorph IV and/or Form o.. More preferably, the
invention provides any mixture of Polymorph II and Polymorph IIL.



WD 01/92262 PCT/ SE01/01239 7 In a further feature of the invention there
is provided a process for the production of a crystalline formof the
conmpound vob of/em2eul a (1) by crystallisation of the conpounBCDBE0fweavul a (1)
froma suitable solvent. Preferably the solvent is selected fromthe group:
5 ethanol, ethyl acetate, iso-propanol? iso-octane, acetonitrile, water, or
a mxture thereof. WMre preferably, the solvent is selected fromthe
group: ethanol, ethyl acetate, iso- propanol, iso-octane, water, or a

m xture thereof. Suitably, the solvent is selected fromthe group: a

1 Xt f h | t . h | hy| t . Xt f eth |
And v a2 TURR FeRing o gt SR rimrons e Tftpe BralSioiel Scorace
and i so- Qef@HiEne RAA of 1 REMoAAd bf fdrﬁlulaT(gPo}ﬁ&W@llﬁBﬁidhfofftl@é &athgoupli bfcan be

e

prepared by nethods anal ogous to_those scribed in W) 9905143. 15 To
i ni tiat e femyda @) fiogwa swisblesobwnh Frefexahlychy selyent 4y sehyctadr{Eors ShasBOM of

formnul a b quir. edj | | : ' y be

necesdar y OB ST el Hokfidpaefriot-Bphalt sPerbiife dibter B’ B HRRERRGET

(t:)orrpoun_d MibrefpRéferabyy, fHe)sofv_reﬁfﬁlsafBle&B@lﬁ@ﬁfIihatgﬁol;@obtha’rm, ethglﬁibeuatelmay— be achi eved
y attaining supersaturation, for exanple, copl i ng, ol vent

evapor at iPbppaiakl isgrockapet Walch g ?Wléﬂﬁﬁ)fhe%‘??-aswt%b]é’ 0‘1%9 égr][%e‘(tdg §%F@@ﬁ§°’?lﬁh% i ch

the combag Qlmifhrd OF fMthandilahd WarhO8hinb1 Yy Bl fate X ARG rfhafidl dndD! ©

anti -sol vent's include heptane or 15sooctane). Crystallisation tenperatures

and ti neswatéd h miztoye afepepehpagelapd watdrea mioneaiethal acstetoind fre-oc@rpondd i n

solution, the solvent systemused and the nethod of crystallisation

adopt éd. aﬁ%to“l:‘l‘i‘%leconpound of formula (I) in crystalline formmay be isol ated

fromthe above reaction mx using techniques well known to those skilled

in the art, for exanple, by decanting, filtration or centrifuging.

g.. .
Si mi | ar | yThetrompompbohi@ronlai(Broanibg preparsdbycngibeds dnalngorpionthatgdepaibedif ed i n
accordanﬁg V\%}é}g )gfl | -known procedures. 30 Optional recrystallisation
step(s) 59 15 r'formed using the sane or different solvent systens to
reduce further inpurities, such as anorphous material, chemcal inpurities

or to convert the crystalline form from.one pol ynorph _.i.nt o.apot he
pol ynsr phl Ginitiaie @ygaﬂ%gm geeding with crysta{Ps) orll" thep corXpounR of %ormula a) may li)e

required. Seeding with the required polymorph may be necessary to obtain the polymorph

of choice. Crystallisation of the compound of formula (I) from an appropriate solvent
system may be achieved by attaining supersaturation, for example, by cooling, by solvent
evaporation and or by the addition of an anti-solvent (a solvent in which the compound of
20 formula (I) is poorly soluble; examples of suitable anti-solvents include heptane or
isooctane). Crystallisation temperatures and times will vary depending upon the
concentration of the compound in solution, the solvent system used and the method of

crystallisation adopted.

25 The compound of formula (I) in crystalline form may be isolated from the above reaction
mix using techniques well known to those skilled in the art, for example, by decanting,
filtration or centrifuging. Similarly the compound of formula (I) in crystalline form may be

dried in accordance with well-known procedures.

30  Optional recrystallisation step(s) may be performed using the same or different solvent
systems to reduce further impurities, such as amorphous material, chemical impurities or to

convert the crystalline form from one polymorph into another polymorph or into a hydrate



WO 01/92262 PCT/ SE01/01239 8 or an anhydrous form In addition a
conditioning step may be perfornmed, exposing the solid to high humdity,
i n order woor/eamye anor phous material. Preferably the cryBCBSEdZEARI%ON i S
carried out directly fromthe reaction solution. 5 Alternatively the
crystallisation is performed froma suBsequent solution. In a further
feature of the invention, there is provided a process for preparing

Pol ynorph 1, which conprises obtaining a few seed crystals of Pol ynorph |
fromthe osbmmnlwdymsefbnn dnadtittionfa deotiyioninglstep niaydra perfosmned eikperng/thor ph | 1,
and using to seed a.re ctlon 10 mxt re c r|5|ng of the conmpound of
fornul a (SP{;ld %lﬁahau@tifWam F RAGMQYT YROP %‘ifs“f‘%%q such as net hanol / wat er .
In a further feature of the invention, there is provided a process for
preparing Polynorph 11, which conprises crystallisation in a suitable

sol vent dlrefaradly the hwstaéltﬁ@tlamas catrie télrﬁﬁb’tfi‘/@ﬁ theagegiion sglutiohe i nventi on,

h d f 4 which '
cryet al | AEHER s CRRRRo® baRUERRL At bR sollibr. 1, “Canpre

et hanol or |sopropyl aI cohol (IPA), in partlcul ar seedi ng with crystals of

Pol ynmorph 111 or slurrying a conpound of fornula (L) in abl e sol vent
such as IIpa furbiger fepterefof thearemtion teks 18 provifediapressss &5 Pr?Hﬁ‘é‘P% %me ded a

process f ﬁrm?fp ion froma
sui tabl e %F@éﬁqﬁgegﬁb{;{gﬁlﬁg%ﬁsieﬁ%@mé glﬂj()jqoart | (u;gfﬁ}n? ee ‘?‘lﬁgﬁ\%ﬁg h crystals
of Pol ynmogrehthl of Potymdorphil fioth mfnaﬁqu@niymrgp]aﬂcammnwthm‘to skext enmaguqm) in a
sui tabl e sol vent such a acetonit rther. feature of

i nventd orMFFEG FRERISING P @8§§mﬂ’8}m‘{)‘?fle'§§f“1% éﬁ P?ﬂléﬁf%\ltﬂ epixed solp tgﬁ?rgl |y
free of RQLynOLBRaAdwl ch conprises, for exanple, slurrying a conpound of

formul a (I) In CL.6 aliphatic al cohol/vvater sol vent system (preferably
| PA/water) at a tenperature of 5 - 65C for 1 - 10 days. 30

In a further feature of the invention, there is provided a process for preparing Polymorph

II, which comprises crystallisation in a suitable solvent such as ethyl acetate.

15
In a further feature of the invention, there is provided a process for preparing Polymorph
III, which comprises crystallisation in a suitable solvent such as an alcohol, for example
ethanol or isopropyl alcohol (IPA), in particular seeding with crystals of Polymorph I1I or
shurrying a compound of formula (T) in a suitable solvent such as IPA.

20
In a further feature of the invention, there is provided a process for preparing Polymorph
IV, which comprises crystallisation from a suitable solvent such as acetonitrile, in
particular seeding with crystals of Polymorph IV or a period of slurrying a compound of
formula (I) in a suitable solvent such as acetonitrile.

25
A further feature of the invention provides a process for preparing Polymorph III
substantially free of Polymorph II, which comprises, for example, slurrying a compound of
formula (I) in C;.¢ aliphatic alcohol/water solvent system (preferably IPA/water) at a
temperature of 5 - 65°C for 1 - 10 days.

30
In a further feature of the invention, there is provided a process for the production of the

compound of formula (I) in substantially amorphous form which comprises freeze drying



In a further feature of the invention, there is provided a process for the
production of the conpound of fornmula (I) in substantially anorphous form
whi ch compo nsex6i reeze drying WO 01/ 92262 PCT/ SE01/ 01239 POT/SE01gpe®y dryi ng
a solution of a conmpound of Formula (lI) using a suitable solvent system
for exanple ethanol/water. The term"sdbstantially free" refers to |less
than 10% of the other polynorph, preferably 5 less than 5% In a further
aspect of the invention, there is provided a conpound, obtai nable by any of
the abowesprentiyirgasqinibersteeomnomntios Feuns () dsias arsyitable solyent sysiem,

crystal line and{or, anprphous formacts as P2T (P2YADP or P2TAC) receptor
ant agoni sf?fse.xa%?{?o‘%ﬂaﬁlﬁf{h%ﬁ he conpound of formula (1) in crystalline

and/ or anorphous formis useful in therapy, including conbination therapy.

In particular, the conpound of fornula (llg in crystalline forrfn%hﬁ
i ndi cat edhederm Substentialy faed sefesiie less thap A8%RA ths pherpolymomb, BIeIT il mbot i ¢

conpl i _cat Qns, i 49 patients. with coronary artery, 15 cerebrovascul ar or
s l%:s than 5%. ; X > . ) )
peri pReral vascular disease. Arterial thrombotic conplications nay include
unstabl e angina, primary arterial thronbotic conplications of
at heroscl ergsi s such %éltgathronbo r ic stro t.ransi ent |

| o
o acke. oadimis athecelBaimeoapLdige gL Srpoiran T bl My sgpeaem ©

wi t hout tRpomhalvsed prédet&isi al conplications due to interventions in
at herosclerotic dlsegge such as angi opl asty, including coronary angi opl asty

20 (PTCA), endarterectorny, stent placenent, coronary and ot her vascul ar

ft . _th t npl i ' f i cal i cal
Qe s HEchimmola ST %n G s il BB SRS oA T A B TRO°
r econst r yerti, ¥ preSdptateinyagdonfstd! dicBerdslely) tikebniponad ef formaps(l) mamgtdllions with a

di ffuse thronbotic/platel et consunption conponent, such as di ssem nated

i nt r avas callér apembebafarayis usefpbingberpry, inrhuimg eqrpipation therpy Joparticylr,

haenol yti.gc uraenm \ i ] i i ia, adult
respirat (}ﬁgco@oﬁ@g?é&%uﬁ%ﬁ&%%an il%gﬁgg%ho 1{:%[@%&23%%?%%%%9 ﬁé%gﬁpn- i nduced
t hr onboc ygroptagnisofartriaptheorRbdtingsipicetidna mppatEntsovitly erouarytarteynbosi s such
as deep vein thronbosis, . venooccl usi ve di seaIs%i héi%mat ol ?gl cal conditions
such #s ﬁ@b&ﬂa&uﬂqrggppp]éerak@é & 1Sease. erial thrombofic compiitations may

include unstable angina, primary artetial thrombotic complications of atherosclerosis such
as thrombotic or embolic stroke, transient ischaemic attacks, peripheral vascular disease,
myocardial infarction with or without thrombolysis, arterial complications due to
interventions in atherosclerotic disease such as angioplasty, including coronary angioplasty

20 (PTCA), endarterectomy, stent placement, coronary and other vascular graft surgery,
thrombotic complications of surgical or mechanical damage such as tissue salvage
following accidental or surgical trauma, reconstructive surgery including skin and muscle
flaps, conditions with a diffuse thrombotic/platelet consumption component such as
disseminated intravascular coagulation, thrombotic thrombocytopaenic purpura,

25 haemolytic uraemic syndrome, thrombotic complications of septicaemia, adult respiratory
distress syndrome, anti-phospholipid syndrome, heparin-induced thrombocytopaenia and
pre-eclampsia/eclampsia, or venous thrombosis such as deep vein thrombosis,
venoocclusive disease, haematological conditions such as myeloproliferative disease,
including thrombocythaemia, sickle cell disease; or in the prevention of mechanically-

30 induced platelet activation in vivo, such as cardio-pulmonary bypass and extracorporeal
membrane oxygenation (prevention of microthromboembolism), mechanically-induced

platelet activation in vitro, such as use in the preservation of blood products, e.g. platelet



i ncluding thronbocythaem a, sickle cell disease; or in the prevention of
mechani cally 30 induced platelet activation in vivo, such as

car di o- pswoonga2g2 bypass and extracorporeal menbrane oxygPOBRSE@N1239
(prevention of mcrothronboenbolism, nechanically-induced platelet
activation in vitro, such as use in th¥0 preservation of blood products,
e.g. platelet WO 01/92262 PCT/ SE01/01239 10 concentrates, or shunt
occlusion such as in renal dialysis and pl asmapheresis, thronbosis
secondar yone@niratss; wir shurdaxeelysion mﬁ¢taama1r¢rxaﬁdig1yeﬁ and plesgepharesis thrampesis tj s,

gl oner ul %Eceogxﬂérip{ttéigsé f:dgﬂ?gé/%%%ﬁhég%i%ﬁ%&‘ﬁﬂ ”ﬁ{egﬁg’i graft rejection,

conditio nmeno conditions in which

pl at el et SiGRGuLABIHritRUIlakndths Bowendigsdsy biidolgah lpifijcetiyn,dosditisss suchcess
in the vascular wall such as atheromatous plague fornatlonﬁgrogre35|on,

st enosi s/as sugeinesRaynand’s theaemenon, pendifians da Fcglerlelssaa confsiRutg o thest hng,
in which platelets: a : - j f [ & . LeRthBeuk Bidihe

i nmundl ogull[r)l g%rﬁyqn%f@é‘gﬁ{sﬁgatg‘bg%géﬁ gép g%%sxlgﬁleivﬁﬁug‘%ﬁ dglnsgwill %%%1%’@ tar éla r?tgnt of
CNS di sorforfigioafpdogressicarn sicaosigfestenbas grddntothea inflanpnetary ahditionosich.as10
According to a further aspect of the present invenfion there is pravided a
conpound agfhmay ’(.T)‘r"ﬁlﬂFlaPtaltf)%e fnd Pff)‘éﬂtl%tr eﬂﬁggﬁ@f%ﬁemﬁﬁmqﬁ%wwﬁ%}% ina
met hod ofg; £, 19k tHeP SrdiAHBR ineRid 2REMRenFONS VisbRREAMA préentiec 6f di ng
to an add?%%%ﬂ%?a$é§$%$e g}ltﬁe pPesent invgntion there is éﬁovided t he
conpound thegrofvtr and sprédd of tnmopssst al | i ne and/ or anor phous formfor use as a
medi canent. Preferably, the conpound of formula (1) in crystalline and/or
armor pfous formis used as a medicament to antagoni se the P2T (P2YADP or
P2TAC) r ec@Btdg fo™h furier A8plt restntBlvesitinthas igprobidean dsipognd dbr e
preferabhg, t he conpound of fornula (I% in crystalline apnd/or 20 anorphous

formis useauladhan seetadineemd/or @morphens forg foF visripwenethedobireaipealof ther onbot i ¢
conpl i catyi ons i.n _pati i oronary artery, cerebrovascul ar or
peri pher al}m}/agso&ﬂugl?allbgﬁiggme&% )

se 1'n"a warm bl ooded ani mal such as a hunan
bei ng. According to the invention there is further provided the use of the

ety ukesonfin s diinsal fepics bl B aissep mvontios ek R RO hEL k"

of formula (I) in crystalline and/or amorphous form for use as a medicament. Preferably,
the compound of formula (I) in crystalline and/or amorphous form is used as a medicament
to antagonise the P,r (P2Y app or P2Tac) receptor in a warm-blooded animal such as a
human being. More preferably, the compound of formula (I) in crystalline and/or

20  amorphous form is used as a medicament for treating or preventing arterial thrombotic
complications in patients with coronary artery, cerebrovascular or peripheral vascular

disease in a warm-blooded animal such as a human being.

According to the invention there is further provided the use of the compound of formula (I)
25 in crystalline and/or amorphous form in the manufacture of a medicament for use as an
antagonist of the P27 (P2Y app or P2Tac) receptor. In particular there is further provided the
use of the compound of formula (I) in crystalline and/or amorphous form in the
manufacture of a medicament for use in the treatment or prevention of arterial thrombotic
complications in patients with coronary artery, cerebrovascular or peripheral vascular

30  disease.



ant agoni st of the P2T (P2YADP or P2TAC) receptor. In particular there is
further provided the wuse of the conpound of formula (I) in crystalline
and/ or amoophigazs2 formin the manufacture of a nedi canment PEDSEU#E239n t he
treatment or prevention of arterial thyombotic conplications in patients
Wi th coronary artery, cerebrovascul ar peri pheral vascul ar 30 di sease. WO
01/92262 PCT/ SE01/01239 11 The invention also provides a nethod of
treatment or prevention of arterial thronbotic conpl catlo S |n§gatients

wi th cor dhaimyeniianstlyo pravidss agvetked gfdreatinens oF prswentian qf setetiplhromhotit o

whi ch co I o tible to
stch o apBG RS HShERY it hafy R Wb bioy B Ao el e of
formul a (ispaseywhick sbaipkisescadministiting teamperpironsieriog fronTtresuseaptiblertd seth 4 or nul a

I n crystalli,ne and/ h f b toplcally,
ey {o eheRrhlamimbrabElal fraam Sk REgtegnd SFhBSF DGR e BlEns! ons,
BFFA ae LRFEE Am&RHoeY frRoWder formul ations; or systemcally, e.g. by oral

adm ni stratlonl the 10 formof tablets, pills, capsules, syrups, powders
or granules, or by parenteral adm nistration in the formof sterile

Pactal - adnt rabrut] oIt RESR b ARRe MRl dPhARER N n AR B Bl T Y

conpound t&fficAi9] &1l 1@ thé Jurign@/foy Headitwags, 1ﬁlt1fyibhna1ﬁmslnhmss sﬂspémdm,yHEA

adm nistered 15 on its own or as a pharnmceuti cal osition corhprl si ng

t he corrp@@meple)and Sivrmaveder formudatiops; y%tszﬁt‘Fm]ﬁél Brfed- éw jsteatiop Andhien

combi pat i I gpén ¥Rt or
carrier. f et e @F@ E{g@’rée%?@g%rgﬁk @ggﬁsgﬁ ur%hesdé1J uerné&gl{‘ t he rl nvention
a phar magetheifosh oﬁaeﬁB@atmrmerammmrons on@spénsloms,rh}ounbdutameorusadminwtl(amson,l n
crystalli ne and/ or, anor phous formin assaciati on Wi th har maceutical ly
accept ablogbyectpl Iaé@h‘?lstrﬁlﬂntﬂ}é}f‘ﬁ O @ SYPPOsifqries of trangdeimy 33 Pari'y preferred are
conposi tions not containing nmaterial capable of causing an adverse
reaction, such as an adverse allergic reaction. Dry powder formlations and
pressur i Sid chmppuabo Hdomyladl) mlmfstagimmd@r@fnor@lm ifermy mpy ppadreinsiered | i ne

d/ h f be.. F
251 nffal A0 DAY BorBate Bron spRer e s e ShrPRTRolFRR MBS, '

formis demtdiRk ahd/or amorphous form in combination with a pharmaceutically acceptable

diluent, adjuvant and/or carrier. Therefore there is provided as a further feature of the

invention a pharmaceutical composition comprising the compound of formula (I) in

crystalline and/or amorphous form in association with a pharmaceutically acceptable
20 diluent, adjuvant and/or carrier. Particularly preferred are compositions not containing

material capable of causing an adverse reaction, such as an adverse allergic reaction.

Dry powder formulations and pressurised HFA aerosols of the compound of formula (I) in
crystalline and/or amorphous form may be administered by oral or nasal inhalation. For

25 inhalation the compound of formula (I) in crystalline and/or amorphous form is desirably
finely divided. The compound of formula (I) in crystalline and/or amorphous form may
also be administered by means of a dry powder inhaler. The inhaler may be a single or a

multi dose inhaler, and may be a breath actuated dry powder inhaler.

30 One possibility is to mix the finely divided compound of formula (I) in crystalline and/or
amorphous form with a carrier substance, e.g. 2 mono-, di- or polysaccharide, a sugar

alcohol or another polyol. Suitable carriers include sugars and starch. Alternatively the



finely divided. The conpound of formula (1) in crystalline and/ or anorphous
formmay also be adm nistered by neans of a dry powder inhaler. The

i nhal er megobe2e2 single or a multi dose inhaler, and mayPOBSROlMERMt h
actuated dry powder inhaler. 30 One possibility is to mx the finely

di vi ded conpound of fornmula (1) in crydtalline and/or anorphous formwth
a carrier substance, e.g. a nono-, di- or polysaccharide, a sugar al cohol
or another polyol. Suitable carriers include sugars and starch.

Al ter natﬁnegt divided c\p@poummgnﬂ@ﬂ)mmyfswﬂmndm apriorpbiops &yl Mawb@ onpound of

formul a n _crystal d/or Qu ot her
subst anc®? t)e#?é' aBB%&?“h}# Hﬁvd%ﬁ“é‘f)‘%gg %y ag%nméeerggpeggeg 1&%8%1 K %?X u?é“
capsul esapQas esddontdining tﬁer@s@@sddsedfmtm cdrﬂ@@atofmmphnd of

formul a (}i in crystalline and/ or anorphous form 5 Another possibility is
to procés"ﬁti!lh@emﬂ@ﬂ@m@iph@‘@efd%omg i nto spheres which break up during

t he |nhaI ation procedure. This spheroni zed powder may be filled into the
drug reservoir of a multidose inhaler, e.g. that known as the

Tur buhal gfidther possivhite bk ta pd@&i;srtge finély dividédpowdenintd eplieresdwhiob breahiuph is then

nhal ed by the patjent. Wth t stem.t he act of formul a
I(1) Wi t rﬂ%&ng\xm f%\éiatlan BECPilwE- ﬂﬁ% % FRzed POFIFS Wlé)\’/ E& ﬁﬁ%‘? Fﬁngg'ﬁgﬂ‘? The
phar maceutd cal of:? BRI dsk Hhaf? L. 'tﬁdt'ﬂo(‘vﬁ%s eRmebhie?® id théﬁ'a@ioﬁllnk m&

crystalline and/or anor phous form nmay conveni ently be tablets, pills,
capsul esmetsgsrthpdesifedwdes whish is @emimblated biydhe patégnt. A Hissystant e ackyeri | e

parenteral or ut ane ol ut ons Lons

admi M st $OFRO dg ?%%HHE%@M % g1 S?tgr%ag??psug%ﬁﬁmﬁi%ﬁlat }‘e@ﬁo(?qeé%éort or al

adm ni st plﬁﬁnhé%u@&l%ﬁiﬁa&u@ﬁ cbRpfidth@tHel dontpousd ysfoahlia® iarg/seilligor phous
form may be adm xed with an adjuvant or a carrier,_ e.g. |lactose,

sacchar cug/ orglmqyph@s forma ey conveniently be fibiets ills, 5apSBIE DHDSt BAVEISTS @or
SE)?;\C/Pn%’%‘)}‘? o o?egal aHIm Gljregﬂ)}muégnlggaie}ﬁ?eﬂrélvo?§ubc%ta9%&f§esrolutﬁ>ﬂg Ry e,&‘a%%t I ne or

one ric such as nagnesi um st éar

cal ci um ﬁﬁf@&feﬁteﬁﬂ aﬁﬁhmaﬁtwnemeu;gioyit@ies forpeetn) admm&h‘hﬁasn and the li ke, and
then conpressed into tablets. If coated tablets are required, the cores,
prepatred as descri bed above, nay be

For oral administration the compound of formula () in crystalline and/or amorphous form
may be admixed with an adjuvant or a carrier, e.g. lactose, saccharose, sorbitol, mannitol,
starches such as potato starch, corn starch or amylopectin, cellulose derivatives, a binder
such as gelatine or polyvinylpyrrolidone, and a lubricant such as magnesium stearate,

20 calcium stearate, polyethylene glycol, waxes, paraffin, and the like, and then compressed
into tablets. If coated tablets are required, the cores, prepared as described above, may be
coated with a concentrated sugar solution which may contain ¢.g. gum arabic, gelatine,
talcum, titanium dioxide, and the like. Alternatively, the tablet may be coated with a
suitable polymer dissolved either in a readily volatile organic solvent or an aqueous

25 solvent.

For the preparation of soft gelatine capsules, the compound of formula (I) in crystalline
and/or amorphous form may be admixed with e.g. a vegetable oil or polyethylene glycol.
Hard gelatine capsules may contain granules of the compound using either the above

30  mentioned excipients for tablets, e.g. lactose, saccharose, sorbitol, mannitol, starches,
cellulose derivatives or gelatine. Also liquid or semisolid formulations of the drug may be

filled into hard gelatine capsules.



coated with a concentrated sugar solution which may contain e.g. gum
arabic, gelatine, talcum titaniumdioxide, and the like. Alternatively,
t he tabl avOoneEg22b2 coated with a suitabl e polymer dissol vedr/sEalae3os n a
readily volatile organic solvent or an aqueous 25 solvent. For the
preparation of soft gelatine capsul es,13he conpound of fornmula (I) in
crystalline and/or anorphous formmy be adm xed with e.g. a vegetabl e oi
or polyethylene glycol. Hard gelatine capsules may contain granul es of the
conmpound using either the above 30 nentioned excipients for tablets, e.qg.
| act ose, _sagcharose, sorbitol,. mannitol, .starches cel |l ul ose .deri.vatives
or gel at Hf’é‘.ﬁme%rapi’ og Ot 2RRlipRUgH W&Y:*’S F‘h’&‘ei?%ﬂgsy(g‘fpst%éu%ﬂeﬂaoﬂ%§orbe
filled i phpnhRkfiulshddntanis g BftoRioulPoP kiBaRAR) RCH/<BHRd A3 Imakphdusqui d
preparations for oral application may be in the formof syrups or

suspensi o, thiehalansg hejsigsugariand aoniztuse af ethanohgvateie slyserabuitbrepylees nul a (1)

in crystalli nd/.or amor phous or e ha - hej S and a

m xture 51‘}'08{']2)&‘%181&?1%0\%1{0 1‘18‘3‘1 Ryg%%r%cfongmﬁnoa propy %ﬂg g%g%gt& ﬂ%@?gnal ly such

liquid phghas ahichRSnd@d GeixgRiyMelulosa gs aftdkeaingfagatau biteg exdpientss,

saccharine and carboxynet hyl cel | ul ose as a thickening agent or other

exci pi enkBowh othese ﬁﬂﬁ%@éﬁski lled in art. Figure 1.1 is an X-ray

diffraction pattern for Polynmorph | was obtained using a Philips 10 X Pert

MPD machine in O - O configuration over the scan range 1 to 40 20 with 2

or 5 sefinie KposUX -eaypdiffirdtiof paferh far RBotpmorphTiveasXbtainyesl usergen Rfulips at ed by
- fine focuys tube gperated at 40kV and vel_engt h of

a copper _| The,

t he %’) r a%gg{gw mpgbing in O =D fepHguration QVeéﬁh%%mel? Foaéqoi &‘%ﬁﬁ?to&sn for
Pol h |l i i . S i i =
cgn?‘/ingtrjrpast?ﬁo ﬁgg%})g;rs{ﬁféﬂoee@?ggzéé%e g 'f,lg) gé gg Wt %%ﬁ%ré‘tg%gggs op%%ﬁl)%nsgﬁre per

0.02 20 ifineresmRiibe dpegatdd atadfk Ve Oge eftatven elpgth of dippirrayowes T.56@6 Aocus
tube operated at 45kV and 40mA. The wavel ength of the X-rays was 1.5406 A
Data were collected using a zero background on which - 10 ng of the
compound 2668 xTheairh 8 hates FHEPSyIoRIR IR oblatel Bsink ¥ Sidhedf silicon,
whi ch ha e'éelrcly cut al o%% 1a non f(% di ffracylitnngmpl ane and t%en polished to an
opt i cal | DIooatmdchitiesh 0 -Fheonfgnemyion omer tHe s¢anurprge 2° 1o §0° 26 with 4 seconds

exposure per 0.02° 26 increment. The X-rays were generated by a copper long-fine focus
tube operated at 45kV and 40mA. The wavelength of the X-rays was 1.5406 A. Data were
collected using a zero background on which ~ 10 mg of the compound was placed. The
holder was made from a single crystal of silicon, which had been cut along a non-

20  diffracting plane and then polished to an optically flat finish. The X-rays incident upon this

surface were negated by Bragg extinction.

Figure 1.3 is an X-ray diffraction pattern for Polymorphs III obtained using a Siemens
D5000 machine as described above.

25

Figure 1.4 is an X-ray diffraction pattern for Polymorphs IV obtained using a Siemens
D5000 machine as described above.

Figure 1.5 is an X-ray diffraction pattern for Form o obtained using a Siemens D5000

30 machine as described above.



surface were negated by Bragg extinction. Figure 1.3 is an X-ray
diffraction pattern for Polynorphs |11 obtained using a Sienens D5000

machi ne as0odesxri bed above. 25 Figure 1.4 is an X-ray difP€BSEIAN2Pat t ern
for Pol ynorphs IV obtained using a Sieppns D5000 nachi ne as descri bed
above. Figure 1.5 is an X-ray di ffractton pattern for Form a obtained using
a Sienens D5000 30 machi ne as descri bed above. WO 01/92262 PCT/ SE01/ 01239
14 Figure 2 shows DSC graphs for Polynorph I, 1, 11l and IV and Form a

obt ai nedFigrirag showP&XKI graphsifier Poismorph h&ﬁm aahlV amhEoma g abjaeed #dnga umi ni um

with a pierced |i e .sa wei ght _was to. a1 e was
carried ggrtk% B’é?fq%s‘gpaw%‘m%f%&éﬂ tﬂja?swas(%‘ﬁﬁﬁu%gﬁ')uhgﬁge@%(gﬁ(?'gﬂrr%er ature
range st yghed wisht 306 1t0 3825 The Bocad@e M ailiried atibur@ler 5 flbengfaltaégeneas ncr ease
of 10C per mnute. It should be realised that analysis of sanples with

grai ns alifrel/B) ané thertemperagirernge studisd wag 30E@ fa 32 Wedla Gonstapkraiedf af f ect
the relative intensi té%et(%f pgaks. . The skilled person will also realise that
the pési tSAperaireiBeeaatddsC PE Bit4%t ed by the precise height at which the
sanple 10 sits in the diffractoneter and the zero calibration of the

diffractoneter. The surface planarity of the sanple may al so have_ a smal |
ef fect. Heshoulditeaedised that anadysipel sammiesduitingrajns abevn ImicrensiB 1z 3ubEoRaken

bsol ut I ._..The | f he j. i
non-1 i LY Sabp ass Ty BYEH 8 P Ve Endit SEARE Bl il frk 1 wHAISS
5J31} - 3- (alisEnat Trejoditivh o rellRbisnslis affedtepbpihyipraisertwight 5t which the sample
(propylthio)-3H 1,2, 3-triazo

3 | .
4, 5- dP py Sitsrindip dffrpetpmster znwgrzsswih&tiw@we&bféﬁ%@ﬁtﬂ“ﬂlﬁ HEBCin the form
of Pol y”ﬁﬁ%ﬁ:&ﬁgy ofgtﬁe Eeﬁéﬁl haa}%o%%%ﬂﬁu%?feé@ﬂ%e%é hirhdtiohRanberdnof
2ng) wa ﬁea e ed in

Pol ynor p and coo
presented are not to be taken as absolute values.

The invention may be illustrated by the following non-limiting Examples.
15
Example 1
£15-[10.,20.,3B(18*,.2R*).5B1} -3~(7-{[2-(3.4-difluorophenyl)cyclopropyljamino } -5-
(propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl)-5-(2-hydroxyethoxy)cyclopentane-

1,2-diol in the form of Polymorph I.
20 Partl

The compound of formula (I) in the form of Polymorph II (2mg) was heated and cooled in
a DSC in the following way: 35 to 143 to 35 to 148 to 35 to 148 to 35°C. This annealing
process resulted in the crystallisation of pure Polymorph I as indicated by DSC.

Part 2

25 A solution comprising of the compound of formula (I), 5ml/g methanol and 7.3ml/g water
and a small quantity of seeds of Polymorph I, was crystallised at 30°C. XRPD and DSC
confirmed that substantially pure Polymorph I had been formed.

Example 2
10 {18T1o.20.3B(18*,2R*).581}-3-(7-{[2-(3.4-difluorophenyl)cyclopropyllamino}-5-

(propylthio)-3H-1,2,3-triazolo [4,5-d]pyrimidin-3-y1)-5-(2-hydroxyethoxy)cyclopentane-

1,2-diol in the form of Polymorph II




a DSCin the following way: 35 to 143 to 35 to 148 to 35 to 148 to 35C
This annealing process resulted in the crystallisation of pure Pol ynorph |
as indi cawed/imeeDSC. Part 2 25 A solution conprising of ther/spipoedyd of
formula (1), 5m /g nethanol and 7.3rrfL/9 water and a small quantity of
seeds of Polynorph I, was crystallised %\t 30C. XRPD and DSC confirned that
substantially pure Pol ym)rph | had been forned. Exanple 2 30 J1 S-[la 2a 3

33(1s* 2R*) 5 D1}-3-(7- t[ 34d|fluoropheny) cl opr m no} - 5-
(propyl t rﬂhcl;grommﬂliolé) wies &(ﬂﬂdéf’i et s ‘ioﬁfiﬂﬂ’ilﬂ‘}gtc%j(ﬂw @(?BXJ}N f BBt hoxy) cyc
| opent ane- 01239
15 Chl or of 89’\2@{1(\&%8)1‘}1 I&t{b cf)a’ejéglti&;lﬁlgﬁg g? ¢ F%uﬁhg\én@gﬁ%%g §%o§gés§§?% and
the m xt wver mFaaan e&dnda fbivaag hittdgem XREID aad BIS€avonfianbd thEhsubsastialty ng
solution was [eft to crystal]lise over night and dried under flow ng

ni t r ogen puscmymawhibbadbaenifpraet-t hat substantially pure Polynorph 11 had
been formed. 5 Exarrple 3 {1S [la 2a 33(1S* 2Rv),5[i1}-3-(7-fl2-(3

4-di fT uor ophen | kycl opropyl I am no}-5- (propylthio)-3H1,2,3-triazolo
[ 4, 5-d] pyExample 8- 3-yl| ) - 5- (2- hydr oxyet hoxy) cycl opentane- 1,2-diol in the

EEENGETN A T RN R

t-O—h ‘tam bat h.
The resul i t 4183823 BiheRY)cyolbiidatand DSC
confir rreo(b f{O g‘gﬁ@ IS:%IIX]FL)%? &ﬁ%dlgglsy%%?g %ﬁ??%l?\gqlzl IXI@%o;cg oee’Fr’l)c%[or med.  This

mat eri al &diol el fansefRblgmbeghdél scal e preparat i on: 191ng of Pol ymorph 11
were slurried | m of, _a, 50% a us soI utd anol . To this
slurry, @LW?@O%EL)% agded tp lrﬁ Bte ‘ﬁ% %ag @ S IKIE 5 days

Eg gpn;)le;e 4\92991%8 S bR5b 1k LovRP b ¥R APhA. I’I'he r@h%ﬁn%%ﬁﬁﬂbﬁ%a@%ﬂ? ﬂ%@stﬁl&sé@%@

night. XRPD and DSC confirmed that a mixture of Polymorphs II and III had been formed.

This material was used to seed a larger scale preparation: 191mg of Polymorph II were
slurried in 1ml of a 50% aqueous solution of isopropanol. To this slurry, 15 mg of seeds of

15 mixed Polymorph II/III were added. After 2 days complete conversion into Polymorph III
had occurred as shown by XRPD.

Example 4
{18-710,.20.3B(1LS* 2R*).581}-3-(7- {[2-(3,4-diflnorophenylcyclopropyljamino} -5-

20 (propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl)-5-(2-hydroxyethoxy)cyclopentane-
1,2-diol in the form of Polymorph IV

Acetonitrile (0.12ml) was added to 10mg of the compound of formula (I) and the mixture
warmed to dissolution over a steam bath. The warm solution was allowed to cool slowly in

25 awater jacket of hot water. The resulting crystals were dried under nitrogen. XRPD
indicated that this was a distinct polymorph.

Example S
{15-[1o,20.3B(1S*,2R*),5 8]} -3-(7- {[2-(3,4-difluorophenyl)cyclopropyljamino} -5-

30 (propylihio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl)-5-(2-hydroxyethoxy)cyclopentane-

1,2-diol predominently in the form of Form «.




| 1S-[1a 2a 3(3(1S* 2R*)5D]1-3-(7 2-(3

4-di f| uor ophenyl ) cycl opropyl }am no}-5 20 (propylthio)-3H1,2,3-triazolo
4,5- pyriwodi/m2g yl ) - 5- (2- hydr oxyet hoxy) cycl opent ane- 1, 2pdT/Skotvm23%he form
of Pol ymorph N Acetonitrile (0.12ml) was added to 10ng of the compound of
formula (1) and the mixture warned tol@issolution over a steam bath. The
warm solution was allowed to cool slowy in 25 a water jacket of hot
water. The resulting crystals were dried under nitrogen. XRPD indicated

t hat thi She@smpaowtidsdfi fDMupoIMﬁb%m@) wasHissopled i5a §0%- aqugensxelgivg 9f phangi R+

5[3]}-3- ( ifli cIo robvl
(propylt%ﬁf‘l{)é—‘?%mfog“tf%ﬁ i4é“é]°¥)§7ﬁe T 69950‘%” ?a%ﬁyaesglg}ét hoxy) cyc
| opent angapulatar GhilonRiAARER ﬂ@éﬁelcﬂleu Rsih P &/iFRIAR A Jnetith and MGh O o RAZED
PCT/ SE01/ 01239 16 The conpound of fornula (I) (218ng) was dissolved in a
50% aqueeusditiots(yaamno?] HniBroh txn(ematlpursT@ndhﬂ@dwnmra@rﬁ -53°G.mtier 14, 5l
of water were added opw se. The resulting saturated solution was then
freezé drif@PeraTs¥itis i nstrunentation under the following conditions
(vacuum 2170mrl, run tinme 20.2hours, condensed tenperature -52C, anbient s
tenperature 20.3C). Reference Exanple 1 {1S Fla 2a 313(1S* 2R*)
5(31}-3- @'ﬂeﬁcgﬂxmglef uor ophenyl ) cycl opropy] am no} 5-

)33 | | Al

(propylth Q§yethoxy)cyc

| opent an
{3aR-[3a ﬁlﬁS B 283 iR H; ﬁdjp%ﬁﬁ(ﬁn-hzyj 1§-8-(4= }@Hfdxly@ﬂh@ﬁﬂeyu@entane-
cycl opro - -(propyrthio)-3 H 1,2, 3 -triazolo [4, 5

- d] pyri mlg2-diog -yl} tetrahydro-2, 2-
di et hyl - 4H cycl opent a- 1, 3-di oxol -4-yl)oxy] ethanol (Method A, 0.59g) in
trifluoroacetic is acid (15m) and water( 15ml) was stirred at room

t enper at u 8o1;@6n SO{IAROBEE S0, ANERF 28E), G0} 2I['6>(1{1214[2=-(3@a811maﬂ615h¢hﬂy added to a
sol ution of sodi um bi car bonat e (21 ) in water and stirred for 30

ni nut es. G‘E’hbpmpxﬂammov\&épr@wkm@}éﬂ g Biriazolpfs, 5&8@0’5!161111% HptrakydradtLed  and
evapor at e (gmf;{ﬁyféf[e ycﬂ)penta— S3 R h?fﬁoﬁf] %%nol%ﬂodaﬁeé 38 iRifflor&Hkdc t O

afford th
15 acid (15ml) and water( 15ml) was stirred at room temperature for 30 minutes. The reaction

mixture was carefully added to a solution of sodium bicarbonate (21g) in water (150ml)
and stirred for 30 minutes. The mixture was extracted with ethyl acetate, which was dried
and evaporated. The residue was purified (SiO», ethyl acetate as eluent) to afford the title
compound (0.44g). MS (APCI) 523 (M+H', 100%); NMR: 8.95 (14, d, J=3.3), 7.39-7.21

20  (2H,m), 7.10-7.00 (1H, m), 5.12 (1H, d, J=6.4), 5.05 (1H, d, /=3.6), 4.96 (1H, q, J=5.0),
4.62-4.54 (2H, m), 3.95 (1H, br s), 3.79-3.73 (1H, m), 3.55-3.47 (4H, m), 3.20-3.13 (1H,
m), 2.98-2.81 (2H, m), 2.63 (1H, dt, J=13.6, 8.5), 2.29-2.21 and 2.16-2.09 (1H, m), 2.07-
2.00 (1H, m), 1.73-1.33 (4H, m), 0.99 (3H, t, /=7.4).

25 Preparation of Starting Materials

The starting materials are either commercially available or are readily prepared by standard
methods from known materials. For example the following reactions are illustrations but
not limitations of the preparation of some of the starting materials used in the above
reactions.

30

Method A



conpound (0.44g). M5 (APCI) 523 (M+H',100%; NMR 8.95 (1H, d, J=3.3),
7.39-7.21 20 (2H, m, 7.10-7.00 (1H, m, 5.12 (1H, d, J=6.4), 5.05 (1H, d,
J=3.6), Q6192 q, J=9.0), 4.62-4.54 (2H, m, 3.95 (1HPCDBE®E)012B. 79- 3. 73
(1H, m, 3.55-3.47 (4H, m, 3.20-3.13 ng, nm, 2.98-2.81 (2H, n), 2.63
(1H, dt, J=13.6, 8.5), 2.29-2.21 and 2116-2.09 (1H, m, 2.07- 2.00 (1H, m,
1.73-1.33 (4H m, 0.99 (3H t, J=7.4). 25 Preparation of Starting
Materials The starting materials are either conmercially available or are

readi |y goeRdsed4dgastRNRIEH dacie2iedsr-[2-Gm- Emﬂmwl_spmﬁﬂﬂml e the
follow ng reactions are illuystratjons, X

pr epar at i(Biepyithi Q)w?@ lof.3rtHazalel4yY RO ETRRYIY0, react i ons.
30 Met hoq ) /39 '3 glf b 239 17 {3aR—f3aa 4da 6a(1R’* 2S*)

6aa, } - 2- | 6- yl) cycl opropyl ] am no- 5-

(propylt fDIB)A:L'SH®|(1 OM solution in hexanes, 5. 15ml) was added to an ice-cooled solution of

125”0 oxGRRsyideRul R Randna- DA (R sgiogh ey ORER N ob S et
17 TS0 B S S SRS R g ) oo )
(propyl t hiyelopath-1 32d13x<blF4—ngoky)}[adetﬁ'razt1d rr;athyhestmn(—l\&etyb() B @ﬂ6g)hycT&H*1 @pd) di neth
b0 Tog )i et st s SoPER ARGrs. O aeHEop TS RoHSer at ur e

for 2 houhfcentfRd'if debloChdThe Fedidtie WAS dlsgfﬁ{»‘&l‘iﬁitéﬂ%flﬁgetht@ (YSEDOA asdratdre
resi due was dissolved in ethyl acetate (75 saturated io a%‘ueous

sol ut icon aqﬁecmsdolutmpof MUmmotmmmetwa(eKSﬁm}) wassaddedeerl e anixtvee Firsedur e
stirred or hours The organi;cs he
aqueous r'éé % ﬁ%éi‘{relé lwufﬁq StoFﬁ?lmcgéveef%Yoég 'fdgﬁd%e)aq e r%%%ggcrﬁgdd]‘gloérlgam cs
wer e dri eghaneetSensent Hint THe saiHbihbeorgakiss Wer dlediahd eOndebiried and the

i sohexane: et hyl acetate 1;1 as eluant) to give the title conmpound ({0 638) .
MBS ( APCl )reSé@: guvitiqd, @@%soh@gane ethylacetate 1:T as eluant) to give the title compoun:

(0.63g). MS (APCT) 563 (M+H",100%).

15
Method B
{3aR-[3a0.40.60 1R*,25%),6a0]} - {[6-(7-{[2-(3.4-Difluorophenyl)cyclopropyljamino}-5-
(propylthio)-3H-1,2,3-triazolo[4,5-d]-pyrimidin-3-yl)-tetrahydro-2,2-dimethyi-4H-
cyclopenta-1,3-dioxol-4-yljoxy}acetic acid, methyl ester

20 To amixture of [3aR-(3aa,4a.,60,6a0)]-({6-[7-bromo-5-(propylthio)-3H-1,2,3-
triazolo[4,5-d]-pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-
ol}oxy)acetic acid, methyl ester (Method D, 0.80g) and (1R-trans)-2-(3,4-difluorophenyl)
cyclopropanamine,[R-(R*,R*)]-2,3-dihydroxybutanedioate (1:1) (Method C, 0.61g) in
dichloromethane (25ml) was added N, N-diisopropylethylamine (0.85ml). The resulting

25 solution was stirred at room temperature for 16 hours then concentrated in vacuo.
Purification (Si0O,, isohexane:ethylacetate 3:1 as eluant) gave the title compound as a
colourless foam (0.77g). MS (APCI) 591 (M+H", 100%).

Method C
30 (1R-trans)-2-(3,4-Difluorophenyl)cyclopropanamine,[R-(R*,R*)]-2,3-
dihydroxybutanedioate (1:1)




Met hod B {3 aR-[3aa 4a 6a(lR* 2S*) 6aal}-d[6- 7-{[2-(3

4-Di fl uor ophenyl ) cycl opropyl | am no}-5- (propylthio)-3H1,2,3-triazolo

[ 4, 5-dl - yoomdtbn- 3-yl ) -t et rahydr o- 2, 2- di et hyl - 4H- PCT/SE01/01239

cycl opent a- 1, 3-di oxol - 4-yl | oxy}acetic id, methyl ester 20 To a m xture of
[ 3aR- ( 3aa, 4a, 6(x, 6aa)]-({6-[ 7- brono-5- ?%ropyl thio)-3H1,2,3- triazolo
[4,5-d]-pyrimdin-3-yl]-tetrahydro-2, 2-di net hyl - 4H—cyc|openta 1, 3-di oxol - 4-
ol }oxy)acetic acid, nmethyl ester (I\/Et hod D, 0.-809g) ({1

(1R-t r anshhe 2111(3 30@;)@1;111(1 wey &p mgqpyqeﬂ according to the proce ure escribed in WO

cycl opro%aﬁl@ sne, [R-(R*, R*)] -2, 3-di hydr oxybut anedi oate (1:1) (Method C,
0.61g) in chl or onet hane (25n1 ) was added N, N-diisopropyl et hyl am ne
(0.85nl). The resulting 25 solution was stirred at roomtenperature for 16

hour s thin conﬁentrat ed in vacuo. Purification (Si Q2

| sohexan cetate 3:1 as el uant) gave the title corrpound as a
col our ess B (A i M08l i{p Homidin-
(1R-tran 4 5prop > Y1- 2, 3-

di hydr oxﬁbﬂymggmatgz(Mym&beﬁ&ﬁQlB@ﬂibﬁﬂettl:bI) my&)@cetm&cfﬂhmethyﬂ bsder

5005143, [NEH (136196 eai-((Se 4 MTITGS-GROBPT Do -y GTFG0 814 P GRYPEHIS) - 3H. 1

2 3-tria J Yap. - - t thyl est
3911t ey y%%%.t%%t*tt%yslyetnaéa Gorolg g ggpesie sFit el et
aci d, WEt(MéthoﬂSE drlg) and isoamylnitrite (2.4ml) in bromoform (30m1) was heated at 80°C for

3aR- ( 3ax, 4a, 6a, 6aa 6-[ 7- Am no- 5- (prop It 3t|azoo45d
E)y“ m(od| n’)O minutes. The)c!ooﬁe{d regctlon mixture w£1sp pu @ 8 ), et y1 acetate is0 exanell [ I-

vl ) oD b R e o Y ff’y‘?%gﬁg@t(ﬂé sy, 964 Qougoet |

soa Initrit
br onof orm (30ml) was heated at 80C for 10 30 m nutes. The cool ed reactlon
m Xt ure s _pyrified (Si @2, ethyl acetate i sohexane 1:4 as eluent) to
M corrpound (0 44q) . (APCI) 502/ 4 (I\/H—I) 504 (100%
)

afford t

Met hod E g L-erv

3-triazol0[4
15 3-yl]-tetrahydro-2,2-dimethyl- 4H—cyclopenta-1 3-dioxol-4-ol}oxy)acetic acid, methyl ester

To a solution of {3aR-(3ax,40,6,6a0)]-6-{ 7-Amino-5-(propylthio)-3H-1,2,3-triazolo[4,5-
d]-pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol (Method F,
0.50g) in THF (25ml) at 0°C, was added butyllithium (0.62ml of 2.5N in hexanes). After

20 minutes, the suspension was treated with a solution of trifluoromethanesulfonyioxy-

20  acetic acid methyl ester (0.34g) (prepared according to the method of Biton, Tetrahedron,
1995, 51, 10513) in THF (10ml). The resulting solution was allowed to warm to room
temperature then concentrated and purified (SiO;, ethyl acetate: hexane 4:6 as eluant) to
afford the title compound (0.25g). MS (APCI) 439 (M+H", 100%).

25 Method F

3aR-(3a0.4a.60.,6a00)]-6~[ 7-Amino-3-(propylthio
yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol

[3aR-(3a0,40,601,6a0r)]-6-[ 7-Chloro-5-(propylthio)-3H-1,2,3-triazolo[4,5-d]-pyrimidin-3-
yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol (Method G, 13.2g) in THF

30 (200ml) containing 0.88 ammonia (5ml) was stirred for 2 hours then concentrated to

-3H-1,2.3-triazolo[4.5-d]-pyrimidin-3-

dryness and the residue partitioned between water and ethyl acetate. The organics were



is 3-yll-tetrahydro-2, 2-di net hyl - 4H cycl opent a- 1, 3- di oxol - 4- ol } oxy) acetic
acid, nethyl ester To a solution of

[ 3aR- ( 3aaydary/®a¢baa) ] - 6- [ 7- Am no- 5- (propyl thi o) -3H 1, 2, 3- peT/aE@/00P3Y, 5-

d] - pyrimdin-3-yl]-tetrahydro-2, 2-di net hyl -4H cycl opent a- 1, 3- di oxol - 4- ol
(Method F, 0.50g) in THE (25nl) at 0d? was added butyllithium (0.62nl of
2.5N in hexanes). After 20 mnutes, the suspension was treated with a
solution of trifluoronmethanesul fonyl oxy 20 acetic acid methyl ester,(0.3409)
( pr epar edrietaurtiemgonesntrpied treaffad thertith cosmpound e MSHAP Cig@@, 1.10513)
in THE (E@i The resulting solution was allowed to warmto room

t enper at ’hen concentrated and purified (Si 2, ethyl acetate: hexane 4:6
as eluant) to afford the title conpound (0.25g). M5 (APClI) 439 (M-H+,
1009%9. 25 Method F [3aR 3aa 4a 6a 6aa)]-6 [7- Ami no-5-(propylthio)-3H1 2
3-tri azoMgthod G - pyri mi di n- 3-
yl]-tetr Qo duolo s AN 7-Chto ol S RE PAa s Arich 92
6a,6a§)]- = =5= : , 2, 3- LT 1 o[ 4,

yl ] -t et r gheairydra22 - diicyil -kt e lopkapeis-dickoB4ail oxol - 4-ol  (Method G 13. 29)
in THE 30 (Z00nM) contal ning 0.88 ammmoni a [éSnﬂ%%was stirred for 2 hours

t hen con&eamyhuisatet(d. 1mi) yavadied toja selutionsef [dak-(Pams oS3l -ordt@BIOWst er and

Chen conctlt 2 @i maaPPURidRE MR Sashirbr R MRS gy
(MrH+ B0R%-4-MelRadd i, 2. 03 diradefstatre(168m1) and the solution was heated at 70°C

6aa)]-6-[7-Chl oro-5-(propylthio)-3H1,2 ,3-triazolo[4, 5-d]-pyrimdin-3-

vl ] - tiet r &ryidhayr 2Tl entotest Tepstionmiziuse wigs penseniraed apdpgsified (8102 %fi}&{?w nitrite
(1.1m) add 0 ' - , §A i no- 6-

i or o, 2 R BEYTEREE B3 AP lbold Akt BTl ibind  G7Ms (ridipase”

-tetrahy , Poadiyret hyl - 4H-cycl op enta-1, 3 - dioxol-4-o0l(Mthod H 2.0g9)
in acetonitrile (100nm) and the solution was heated at 70C 10 for 1 hour.
The cool ed reaction m xture was concentrated and purified (Si O2, ethyl

acetate:i e 1:3 as eluant) to afford the title conmpound (1.9g). M
(APCI) 3%, 1009 . o _
15 [3aR-(3a0.40.60.,6a0.)]-6-{[5-Amino-6-Chloro-2-(propyithio)pyrimidin-4-yljamino} -
tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol

Tron powder (3.0g) was added to a stirred solution of [3aR-(3ac,4a.,60.,6a0)]-6-{[6-chloro-

5-nitro-2-(propylthio)pyrimidin-4-yl]amino }tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-
dioxol-4-ol (Method I, 2.7g) in acetic acid (100ml). The reaction mixture was stirred at

20  room temperature for 2 hours, concentrated to half volume, diluted with ethyl acetate and
washed with water. The organic phase was dried and concentrated to afford the title
compound (2.0g). MS (APCI) 375 (M+H", 100%).

Method 1
25 [3aR-(3ac.40.6a.6a0)]-6- {[6-Chloro-5-nitro-2-(propylthio)pyrimidin-4-
yl]amino}tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxoi-4-ol
A solution of [3aR-(3aa.,40.,60,6a0)]-6-aminotetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-
dioxol-4-ol, hydrochloride (Method J, 10.0g) and N,N-diisopropylethylamine (35ml) in
THEF (600ml) was stirred for 1 hour. The mixture was filtered and the solution was added
30  over 1 hour to a solution of 4,6-dichloro-5-nitro-2-(propylthio)pyrimidine (WO 9703084,
25.6g) in THF (1000ml) and stirred for a further 2 hours. The solvent volume was reduced




Met hod H 15 j 3aR-(3aa 4a 6a

6aa) 1- 6- 1 [ 5- Ami no- 6- Chl or o- 2- (propyl t hi o) pyri m di n-4-yl]am no}-

t et r ahydmoo 21/22261 net hyl - 4H cycl opent a- 1, 3- di oxol -4-ol | r paT/pBMwia239( 3. 0Qg)
was added to a stirred solution of [3aR-(3aa,4a, 6a,6aa)]-6-{[6-chloro- 5
-nitro-2-(propylthio)pyrimdin-4-yl] no } tetrahydro -2,

2-di net hyl -4H cycl openta-1, 1,3 - dioxol-4-ol (Method I, 2.7g) in acetic
acid (100m ). The reaction m@iur was st,lgjared at 20 r%gré] g{@ ratu e for 2
hours, cBhsne aBd edyt ecckpig vay 10Q9m 1,1 1dg nRxuRe wehypshed o Sﬁ?f‘ washed
with wat ek t he
S o o R el S S T g e
4a 6a Gaaludnthid ffferdithotite Sompaund(P4.2g) DS/ (ARCD ¥ (MrHdi 100%). yI 1ani no}

t et rahydro- 2, 2-di net hyl - 4H cycl opent a- 1, 3-di oxol -4-0l A sol ution of

[ 3aR- ( 3aa, 4a, 6a, 6aa) ] - 6- aninotetrahydro-2,2-dinethyl-4FLcycIopenta-1,3-

di oxo% 4vdthodydrochl oride (Method J, 10.0g) and NN-diisopropyl ethyl am ne
(35nl |n—‘TI=E‘(600rr1) was stlrred for 1 hour The mxture was filtered and
t he sol uf3a®a(3aas Sado Jb-Age ‘ ; § 1,3-dioxol-4-o0l

4, 6-di chl| or o- g ni tr - 2- (pr opyI t hi o) pyr| m d| ne (WO 9703084 25.69) in THE
(1000n1 ed for a further 2 hours. The sol vent volunme was reduced

VO 01/ 92%@%&?&% §§ 232307k %irbf&c&@ﬁ)ﬁ&téﬁqln@iﬁbdﬁbarﬁﬁﬁ& atie, 9, jadded

(1000m) was was wat 6r and the organi ayers wer e
dri ed, edmﬂhﬂbﬁgl)aastér Meihbil & 1(7 ggﬁ)m M IbEetl 80ml)ndthanok aﬂ)ewa%stlreqduant)
t ff titl d APCI Mr 0% t hod
371 el ot o, TBa RS Mih napeTa s st Ene fER abomp T "

3- di oxol E‘Pv e coloﬁ?d/égﬁ B&\QH&V(B 98). This solid was suspended in acetone (250ml) containing
[1R-(1a, 2(3, 3[i,4a)]-2, 3, 4-Tri hydr o(>% opent enyl i m dodi car boni c aci d,
bis(1, 1- zca- erﬁlgm@pmna)le E5nd) ar(ff\/n@mn Cﬁ(O 2m) Alggp Heated pndse e woiori2)howist hanol

500mi S red 1 t hen
oeot r bpd ARty Bfnetied Marbdutlistifod i oflBts £ S00RNTL R Ag.
Thi s sol ivths\§aB05d6 REDOKEAqudbus acdtiereid aZﬂ(hnii:ﬁed dart lnguns. e mixture was
15 evaporated and azeotroped with toluene (4 x 200ml) to afford the title compound (10.1g).

MS (APCI) 174 (M+H", 100%)

Method K
T1R~-(10..28.3B.400)1-2.3 4-Trihydroxycyclopentenylimidodicarbonic acid, bis(1,1-

20  dimethylethyl) ester

To a solution of (1R-cis)-Bis(1,1-dimethylethyl)-4-hydroxy-2-cyclopentenylimido-
dicarbonate (Method L, 17.1g) in THF (500ml)/water (50ml) was added N-
methylmorpholine-N-oxide (9.4g) followed by osmium tetroxide (10ml, 2.5% solution in #-
butanol). The mixture was stirred at room temperature for 4 days then treated with sodium
25 hydrosulphite (6.0g). The suspension was filtered through diatomaceous earth and the
product purified (Si0,, ethyl acetate: hexane 1:1 as eluant) to afford the title compound
(19.1g). NMR: 1.44 (18H, s), 1.46-1.60 (1H, m), 1.97-2.05 (1H, m), 3.55-3.58 (1H, m),
3.66-3.73 (1H, m), 4.11-4.21 (2H, m), 4.54 (1H, d, J=4.8), 4.56 (1H, d, J=5.9), 4.82 (1H, d,
J=4.6).
30
Method L
(LR-cis)-Bis(1,1-dimethylethyl)-4-hydroxy-2-cyclopentenylimidodicarbonate




2, 2- di met hoxypr opane (25ml) and cone.
for 2 hours. The m xture was cool ed,
t ol uene MBOX1/2262m1). The residue was dissolved in 20% aqgR€eD8B01A02YI ¢ aci d
and stirred for 2 hours. The m xture 15 evaporated and azeotroped with
toluene (4 x 200mL) to afford the titl® conpound (10.1g). M (APCl) 174
(MtH+, 10099 Method K f 1R-(la 2(3 3(3 4a)]-2 3

4-Tri hydroxyeyel opentenyl i mdodi carhoni ¢ agi,d,. bl o(1. 1,20, g 1ethyl ethyl)

1R ' itg@r bonat
(o o) (e gl MBI g el bonat
met hyl mowah elitredatM0ogifoel h&urdgy tHeohixﬂxme,chtlambirmtrtmpeta&ﬁmpwaﬂhe:@ adidd, 2.5%

HC (0.2ml) then heated under refl ux
evaporated and azeotroped with

| - b 1). Th f 4
doys. t hokl SeigitarcianCR yepanrs oL Gs e s ton b SRR o
filteged (?]bzgggu'@ﬂe @aéﬁ&{%ﬁ&ﬁ’e a%ﬁﬁed AR ARG tRE edRBIOS b@@l iRiA2, et hyl

acet at e: ne 1:1 as eluant) to afford the title conpound

1. 44 (18kexamp,1:9asABudntpO givdthe tijle compauirl B3 qoleyriend solig. (Q 50g). Bé\/[(( 1-4% n, NVR
3 2693 "l B ot g ya2 5 1 ¢l g (it b Detle, 22 sl sP @R T 9

(I R-cis) 21@65((1 g:.-grgt hg) atnyiii; 4; )03y -3: Ty @eHepgnt enyl i m dodi car bonat e
WO 01/ 92262 P E01/ 01239 21 To a suspensi on of ether washed sodi um

hydri de (60% di sper5| oninoil; 0.31 g) in THE (30nl) was added

im dod| Ci{ mlg}_aci d bis-(1, 1-di met hyl ethyl)ester (1.84g). The mixture was
stirréd & gdc—For 1 hour. To the m xture, at ambient tenperature, was then
added ( Hﬁe Goisowidg dlbgiayrepresonedtivp htuereckutival {@saggjorms dontaining the
Fhe B A HT s T I NN I
(oo ) S BRGSO g, 5107 052 2000 (8,900, S 43
4.51-4.57 (1H, m,
15 (a) Tablet I mg/tablet
Compound X 100
Lactose Ph.Eur 182.75
Croscarmellose sodium 12.0
Maize starch paste (5% w/v paste) 2.25
20 Magnesium stearate 3.0
(b)  Tabletll mg/tablet
Compound X 50
Lactose Ph.Eur 223.75
25 Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 3.0
30 (c) Tablet 11T mg/tablet
Compound X 1.0
Lactose Ph.Eur 93.25



4.86 (1H, tqg, J=8.0, 1.8), 4.91 (1H, d, J=5.4), 5.71-5.77 (2H, M. io
Exanple 2 The following illustrate representative pharnaceuti cal dosage
forms com@ondng2 t he conpound of formula (1) in crystall PaESENM 1239

anor phous form (hereafter conpound X), for therapeutic or prophylactic use
in humans: 15 (a) Tablet | ng /tablet 2Zonpound X 100 Lactose Ph. Eur
182.75 Croscarnell ose sodium 12.0 Maize starch paste (5% w v paste) 2.25
20 Magnesium stearate 3.0 (b) Tablet 11 ng/tablet. Conpound X 50 Lactose

Ph. Eur 223. 75 R&scamodivag selilmmse sodi um 6. 0 4.8kai ze starch 15.0
Pol yvi nyl pyrrogli.done (5% w. v ste) 2.25 esium stearate 3.0 30 (c)
Tabiet 111 Bﬁ%ﬁ it%rﬁﬁgaf‘s‘eéi’/ Yjﬁagt% 1.0 ﬁggose Ph. Eur 93.25 WD 01/ 92262

PCT/ SE01/ 01239 140%2sifanQbapdté®! | 0se sodium 4. ¢ Mai ze starch paste (5% wv

paste) 0.75 Maghesiumstearate 1.0 5 (d) Capsul e ng/ capsul e
Lact ose Ph. Eur 488.5

5 (d)  Capsule mg/capsule
Compound X 10
Lactose Ph.Eur 488.5
Magnesium stearate 1.5
10 (e) Injection I 50 mg/ml
Compound X 5.0% wiv
1N Sodium hydroxide solution 15.0% v/v
0.1N Hydrochloric acid (to adjust pH to 7.6)
Polyethylene glycol 400 4.5% wiv
15 Water for injection to 100%
® Injection IT (10 mg/ml)
Compound X 1.0% w/v
Sodium phosphate BP 3.6% w/v
20 0.1N Sodium hydroxide solution 15.0% v/v
Water for injection to 100%
(g8) Injection III (Img/ml, buffered to pH6)
Compound X 0.1% w/v
25 Sodium phosphate BP 2.26% wiv
Citric acid 0.38% w/v
Polyethyiene glycol 400 3.5% wiv

30

Note

Water for injection to 100%

Compound X 10



Magnesi um stearate 1.5 10 (e) Injection | 50 mm Conpound X 5.0%wv IN
Sodi um hydr oxi de sol ution 15.0% v/v 0. 1N Hydrochloric acid (to adjust pHto
7.6) Polwebvhyilzene gl ycol 400 4.5% w v 15 Water for injecPCDREG1N1190% ()
Injection Il 10 m/m Conmpound X 1.0% %a’v Sodi um phosphate BP 3.6% w v 20
0. 1IN Sodi um hydr oxi de sol ution 15. 0% v& Water for injection to 100% (Q)
Injection Il (Im/m,buffered to pH6) Conpound X 0.1 % w v 25 Sodi um
phosphate BP 2.26%w v Citric acid 0.38%w. v _Polyethylene glycol 400 3.5%
w v\t dhefbeve fopraeletions may beobiamed Rigcenvgnyiongl Qm@mpt"ivﬁg%ai% 9§ 23 The

above formil af | Ny ' SIRGEHN B Thed. orknown i n
the pha mceu%‘?‘t{:&g}%ﬁ&%ﬁg&ﬁgﬁﬁg%&s%?ggﬁ%ggkﬁgwh%[?elﬁ%er?&E: cgat édorby
convent i eRahplkeapsvidear coatingoptehtiacsepeantepbthalatmat i ng of cel | ul ose acetate
pht hal ate. 5 NVR spectra were neasured on a Varian Unity Inova 300 or 400

spectronmeter; NVR data is quoted in the formof delta values for major

di agngstipg s@k&;ﬂéwe&i I%(@i%uf-e'a R ¥ i RO} Tov£500 6400 speekdthétie NMR data
tetranethylsilane (TM5) as an internal standard using perdeuterio dinethyl
sul phoxi deq¢dhS0tB6 forasofaislte entues fir exsgoratisgnosticsrrotons g uereid; pafts petanihgn es

\émh;%h c Zlh "‘ﬁg} 1 t[l]g,]e %{ %@%ﬁ% ?sfilaglg E’ﬁqgi as a'tnnln%err]r?al Qtrag&acfcrl] uEi'}@ p%%ﬁ{eﬁg dﬂﬂétﬁylt he
sulphoxide (DMSO-8y) as solvent unless otherwise indicated; for examples which showed
the presence of rotamers in the proton NMR spectra only the chemical shifts of the major

10  rotamer are quoted; coupling constants (J) are given in Hz.

Mass Spectra (MS) were measured as follows: EI spectra were obtained on a VG 70-2508
or Finnigan Mat Incos-XL spectrometer, FAB spectra were obtained on a VG70-250SEQ
spectrometer, EST and APCI spectra were obtained on Finnigan Mat SSQ7000 or a

15 Micromass Platform spectrometer.

Preparative HPLC separations were generally performed using a Novapake, Bondapake

or Hypersile column packed with BDSC-18 reverse phase silica.

20  Flash chromatography (indicated in the Examples as (SiO2)) was carried out using Fisher

Matrix silica, 35-70 pm.

Abbreviations
THF tetrahydrofuran
25 XRPD X-ray Powder Diffraction

DSC Differential scanning calorimetry



10 rotaner are quoted; coupling constants (J) are given in Hz. Mass Spectra
(M5) were neasured as follows: El spectra were obtained on a VG 70-250S or
Fi nni gan wan1/9116ns- XL spectroneter, FAB spectra were obt aPOBREE@N1239

VGr70- 250SEQ spectroneter, ESI and APClI spectra were obtained on Finnigan
Mat SSQ7000 or a is Mcromass Pl atforn?pectrometer. Preparative HPLC
separations were generally perfornmed using a Novapak(r), Bondapak(r) or
Hypersil (r) colum packed with BDSC- 18 reverse phase silica. 20 Fl ash

chr omat o%aﬂg (indicated in the Exanples as (Si02)) was carried out using
Fi sher f silica, 35-70 m Abbreviations THE tetrahydrofuran 25 XRPD
X-ray Poviedrcomprpndet fosmulsdd:pi fferenti al scanni ng calorimetry WO 01/ 92262
PCT/ SE01/ 01239 24 dainms 1. A conpound of formul@a (I): FF HN .N HO-\

NONS 10 HOOH 5 in a substantially crystgftine form 2. A conmpound of
formula (1) as clainmed in claiml that exi ststubstantiaIIy anhydr ous
form 10 3. A compound of fornula (I) as claidred in claim1l, characterised
by an X-ray powder

N~
/,NfN
HO—\_O N . /)\S/\/

HO OH

@

5 in a substantially crystalline form.

2. A compound of formula (I) as claimed in claim 1 that exists in a substantially anhydrous

form.

10 3. A compound of formula (I) as claimed in claim 1, characterised by an X-ray powder
diffraction pattern containing specific peaks of high intensity at 5.3° (£0.1°), 20.1° (£0.1°),
20.7° (+0.1°), 21.0° (+0.1°) and 21.3° (£0.1°) 26.

4. A compound of formula (I) as claimed in claim 1 or 3, characterised by an X-ray powder

15 diffraction pattern containing specific peaks at 5.3° (£0.1°), 8.0° (£0.1°), 9.6° (£0.1°), 13.9
° (%0.1°), 15.3° (£0.1°), 20.1° (30.1°), 20.7° (20.1°), 21.0° (£0.1°), 21.3° (£0.1°), 26.2°
(£0.1°) and 27.5° (£0.1°) 26.

5. A compound of formula (T) as claimed in any one of claims 1, 3 or 4, characterised by a
20  differential scanning calorimetry curve to have an onset of melting which is in the range

146 - 152°C.

6. A compound of formula (I) as claimed in claim 1, characterised by an X-ray powder
diffraction pattern containing specific peaks of high intensity at 5.5° (+0.1°), 13.5° (£0.1°),
25 18.3°(0.1°),22.7° (£0.1°) and 24.3 ° (£0.1°) 26.



diffraction pattern containing specific peaks of high intensity at 5.3
(0.12), 20.12 (0.12), =20.7 (0.1), 21.0(0.1) and 21.3 (0.1 ) 20. 4. A
conmpound vob of/em2eul a (1) as claimed in claim1 or 3, charakPCERE®aEd239y an
X-ray powder 15 diffraction pattern containing specific peaks at 5.3
(0.1), 8.0 (0.1), 9.6 (0.1), 13.9 (O@ﬁ), 15.3 (0.1), 20.1 (0.1), 20.7
(0.1), 21.0 (0.1), 21.3 (0.1), 26.2 (0.1 ) and 27.5 (0.1 ) 20. 5. A
conmpound of forrmula (I) as claimed in any one of clainms 1, 3 or 4,
characterised by a 20 differential scanning calorinetry curve to have an
onset of ltin i i e 4 rmul a
(1 s cratu s pEfturid @) d R REctahif of § @macirisly BEPRURL PO ALY T
pattern Gembaion mteﬁp&ﬁitimﬁl F%pédiﬁc pdakbbghse (ﬂOem,la 8 (&:0 15) 50(68 (10.1°)13. 5
(0.1), 25 18.3 (0.1), 22 (0.1 ) and 24.3 (O WO 01/92262
PCT/ SE01/10:52 880.1951479° @tQ:b°ﬁpk&ﬁ1°c(—8ﬂ°)‘ 3PAU0.19) 2R @Oah h@& Pl iandl or
characterlsgg €¥ X-ray powder diffraction pattern containing speC|f|c
peaks5atzg1 :% f) ‘6.8 (0.1), 10.6 (0.1), 13.5 (0.1), 14.9 (0.1), 18.3
(0.1), 19.2 (0.1), 22.7 (0.1), 24.3 (0.1) and 5 27.1" (0.1 ) 20. 8. A
conpound of forrmula (I) as clainmed in any one of clains 1 to 6 or 7

char act ersi Aenbn@punéoﬂfdrﬁmiae(ﬂ) asadlaimed imanyoonsaifetaime Lty 6 o 7\charpeferigeddyan
onset of which is.in the ran

formula (& f%lfgrn'gafléFq?é’ﬂflg fRlonmptRy (iurv%ﬂagl}aé/&ag[o %ezg fB’??ﬂm% ‘S’ﬁf’%& @%%QJ

di ffractijgg.jgasc¢ern containing specific peaks of high intensity at 14.0
(0.1), 17.4 (0.1), 18.4 21.4 (0.1) and 24.1(0.1) 20. 15 10. A compound of
formuloa (1) as clained in clains 1 or 9, characterised by an X-ray powder

011726t 9) ZSLLSLD ERIANLP SR T ESDlr iy 95Tyl 1, 14 0

(0.1 ) anfddticn patierd contdiing specific peaks of high intensity at 14.0° (20.1°), 17.4°
(£0.1°), 18.4° (£0.1°), 21.4° (£0.1°) and 24.1°(£0.1°) 20.

5 10. A compound of formula (I) as claimed in claims 1 or 9, characterised by an X-ray
powder diffraction pattern containing specific peaks at 5.6° (£0.1°), 12.5° (10.19), 14.0°
(£0.1°), 17.4° (£0.1°), 18.4° (£0.1°), 21.4° (£0.1°), 22.2° (+0.1°), 22.9° (£0.1°), 24.1°
(£0.1°) and 24.5° (£0.1°) 26.

20 11. A compound of formula (I) as claimed in any one of claims 1, 9 or 10 characterised by
a differential scanning calorimetry curve to have an onset of melting which is in the range

127-132°C.

12. A compound of formula (I) as claimed in claim 1, characterised by an X-ray powder
25 diffraction pattern containing specific peaks of high intensity at 4.9° (+0.1°), 9.2° (3:0.1°),
11.6° (20.1°), 15.6° (£0.1°) and 16.4° (£0.1°) 26.

13. A compound of formula (I) as claimed in claim 1 or 12 characterised by an X-ray
powder diffraction pattern containing specific peaks at 4.9° (30.1°), 6.0° (£0.1°), 9.2°

30 (£0.1°), 11.6° (£0.1°), 12.8° (£0.1°), 15.6° (30.1°), 16.4° (£0.1°), 17.2° (+0.1°) and 18.1°
(£0.1°) 26.



20 11. A conpound of formula (1) as clainmed in any one of clains 1, 9 or 10
characterised by a differential scanning calorinetry curve to have an
onset of webt/dx2ez2 which is in the range 127-132C. 12. A cpapsBadia® fornul a
(I') as claimed in claim1, characteristg by an X-ray powder 25 diffraction
pattern containing specific peaks of gh intensity at 4.9 (0.1), 9.2 (01
), 11.6 (0.1), 15.6 (0.1) and 16.4 (0.1) 20. 13. A conpound of formula (1)
as claimed in claiml1l or 12 characterised by an X-ray powder diffraction
pattern containing specific peaks at 4.9 (0.1), 6.0 (01), 9.20 30 (0.1 ),

11.6 (0.1,) ﬁgﬁg Qi : . i Of adtedstd 18. 1
(0.1) 2 4 AV\S%? 2 %%fogncl%%gggi%'%%m%gOilll?l.()@cAﬁg%srrlﬁ(])%nd 1(é)1(‘ahi‘élrorrrul a (1) as
cl ai med b aaifferemenl géanning caboripetyuoye tohays an ansebof welifingmxhich adi f f er ent i al
scanni ng calq;%ggtrg &grve to have an onset of nelting which at

appr oxi mEPREPY 138’65 A conpound of formula (1) in a substantially
anmor phous form 16. A conpound of fornmula (1) which is in the formof a
hydrate. 10 17. A mixture of a conpound of formula (1) as clainmed in any
one of clliiAwoBppendobiermula (Danpeurstenyiplly ememnbgus formas cl ai med in any one
of claimse 9 to 11. 18. A process for the preparation of a conpound as
claimed in claiml, wherein the conpound of forrmula (1) is crystallised
from a sqbverbmpehetbeBruR ) Wiacigisdnfie foanef adlylyte. 15 acetates, |ower

al kyl al cohol s, aliphatic and aromati c hydrocarbons, dial kyl ethers,

di al kyl ketones, acetonitrile, water, or a mxture thereof. 19. A process
as ¢l gt Mg, Aichft Bt 4 SomBORIT Rorkfifs 69 nARinddin 9R) 8¢ SILILHRAD b/3Amdlz0UP:

et hanol , "et’hyl acetate, Tso-propanol,”1so-octane,” acetonitrile, water, or a
m xt ure tchmpemid of BEmAR.(DAsplainebm Ay onk af nladns Hteclhi m 19, wherein the
solvent is selected fromthe group: a mxture of nethanol and water,

et hanol, ethyl acetate, a m xture of ethanol and water, a

18. A process for the preparation of a compound as claimed in claim 1, wherein the

compound of formula (I) is crystallised from a solvent selected from the group: lower alkyl
15 acetates, lower alkyl alcohols, aliphatic and aromatic hydrocarbons, dialkyl ethers, dialkyl

ketones, acetonitrile, water, or a mixture thereof.

19. A process as claimed in claim 18, wherein the solvent is selected from the group:
ethanol, ethyl acetate, iso-propanol, iso-octane, acetonitrile, water, or a mixture thereof.

20
20. A process as claimed in claim 19, wherein the solvent is selected from the group: a
mixture of methanol and water, ethanol, ethyl acetate, a mixture of ethanol and water, a
mixture of iso-propanol and water, a mixture of ethyl acetate and iso-octane, and
acetonitrile.

25
21. A process for the production of a compound as claimed in any one of claims 3 to 5
according to any one of claims 18 to 20 in which the solvent is a mixture of methanol and

water.

30 22. A process for the production of a compound as claimed in any one of claims 3 to 5

using seed.



m xture of iso-propanol and water, a m xture of ethyl acetate and

i so-octane, and acetonitrile. 25 21. A process for the production of a
conpound ve@ oodased i n any one of clains 3 to 5 accordi nBCT/SE@y239ne of
clainms 18 to 20 in which the solvent is a mxture of nethanol and water.
30 22. A process for the production of2%a conmpound as claimed in any one of
clains 3 to 5 wusing seed. WO 01/92262 PCT/ SE01/ 01239 27 23. A process
according to claim22 in which the seed is prepared by nelting a conpound
as cl ai n23l A pravess awnerdafg tolckainm226n wdiidh the 4eedAs prapersd dy fesltinghe cofmpemit i on of
a conpound .as cl.ained in.gny one pof clains 6 to 8 5 according to any one
of clai nﬁs‘fﬂgmﬁgl?@?y?ﬁe%aa%‘st(ﬂtgggol vent is ethyl acetate. 25. A process
for the production of a conpound as clainmed in any one of clains 9 to 11
according to any one of clains 18 to 20, in_which the solvent is an

al cohol . 24.0A pencess for theaweaducten pha compelind assipined i 2y A56 @hglages 8P med in
any one of cl.ains_9 to -Whi hS8S Is ound of formula
() TR BreraPel® a o iy sf o SO TR G el b e £0RRE "0
process for the production of a conpound as clainmed in any one of clains 12
to 14, 15 which conprises a prqcess accordin 0 any one of clai 18 to
20, in wRPch professior theroduction of g Gempeyndas chaimedin, ﬁ%‘%&mﬁbzﬁ’ ﬁ.d in any
one of clal WEind 14 Qnsylgnelc SHcldm§ 18%0 QO,QE@{IEMQEQIV&Q i£h alfoRfpar mceuti cal
conposition coffprising a conpound as clained in any one of clains | to 17
in adm xture with a pharmaceutically acceptabl e adjuvant, diluent or

carrier. 30, A pha ceutical canmposition c ri,sing a c ound .as, cl ai ned
o arlg oAb APrefeR 78 Tepipicion poR CazRo M HORBrA TLAD: S Rt 4P 17

t hr onbot infhi GPEEMpERE L1RASine RaipolAd 51 Mrini1adP) i6 P ARt sBIVieRT ystem at a
cerebrovascul ar ‘or peripheral vascul ar disease. 31. The use of a conpound

as cl ai miemperatarpofdnte 6fCclains 1 to 17 in the manufacture of a

27. A process for the production of a compound as claimed in any one of claims 12 to 14,
15 which comprises a process according to any one of claims 18 to 20, in which the solvent is

acetonitrile.
28. A compound as claimed in any one of claims 1 to 17 for use as a medicament.

20  29. A pharmaceutical composition comprising a compound as claimed in any one of claims

1 to 17 in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

30. A pharmaceutical composition comprising a compound as claimed in any one of claims
1 to 17 for use in the prevention of arterial thrombotic complications in patients with

25 coronary artery, cerebrovascular or peripheral vascular disease.

31. The use of a compound as claimed in any one of claims 1 to 17 in the manufacture of a
medicament for use in the prevention of arterial thrombotic complications in patients with
coronary artery, cerebrovascular or peripheral vascular disease.

30
32. A method of treatment or preventibn of arterial thrombotic complications in patients

with coronary artery, cerebrovascular or peripheral vascular disease, which comprises



medi canent for use in the prevention of arterial thronmbotic conplications
in patients with coronary artery, cerebrovascular or peripheral vascul ar
di sease. W0 0B226A net hod of treatnment or prevention of arPer/Srér/aipIvonbotic
conplications in patients wth coronaty artery, cerebrovascul ar or

peri pheral vascul ar di sease, which con%gises WO 01/92262 PCT/ SE01/ 01239 28
adm nistering to a person suffering fromor susceptible to such a disorder

a therapeutically effective amunt of a cgonppound_ as..cl gi ma(i!l i n any._one of
cl ai ng 1 af@inistering to a person suffering from or susceptible to such a disorder a therapeutically

effective amount of a compound as claimed in any one of claims 1 to 17.



