1 NEW CRYSTALLI NE AND AMORPHOUS FORM OF A TRI AZOLO (4, 5-D)

PYRI DI M NE COMWPOUND The present invention relates to forns of a
chem cal conpound, in particular to crystalline and anorphous forns,
nore particularly four crystalline forms and an anorphous form The
invention further relates to processes for the preparation of such
forms, to 5 pharmaceutical conpositions conprising the conpound in
crystalline and/ or anorphous formand to the therapeutic use of such
forms. In the fornulation of drug conmpasitions, it is inportant for

t he drug substance to be in a formin ich it can be conveniently
handl ed and processed This is of inportance, not 10 only fromthe
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hygroscopicity and solubility). Moreover, it is al so i nportant to be

able to provide drug in a formwhich is as pure as possible.
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predi ct, fromrm ecul ar structure alone, what the cr al lisation
behavi our of &DBHHITHE-Snitd dhempigal conppgsitian; %en%tmysrg%auﬂé apchiolpoig)-

determ ned enmiidrégva! it ¥ 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 2 drug can be readily
obtained in a stable crystalline form, the above problems may be solved. Thus, in the
manufacture of commercially visble and pharmaceutically acceptable, drug compositions,
it 15 desirable, wherever possible, to provide drug ina substantially crystalline, and stable,

35 form. It is to be noted, however, that this goal is not always achievable. Indeed, typically, it
1s not possible to pred.ict; 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. Althongh the

3  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 hronbosis. Although the 30 process of platelet adhesion to the
sub- endot hel i al surface may have an inportant role to 2 play in the
repair of damaged vessel walls, the platelet aggregation that this
initiates can precipitate acute thronbotic occlusion of vital
vascul ar beds, leading to events with high nombidity such as
myocardi al infarction and unstabl e angi na. The success of
interventions used to prevent or alleyiate these conditions, such as
t hronbol ysis and angi opl asty are al so s conprom sed by :
platelet-nediated occl usi on or re-occlusion. It has been found that
adenosine 5' - hat e acts as a_k nedlator of . .thronbosis.
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Accordingly the present invention relates to the conpound of fornula
(1): E HN Vo7N64 Necepgly it basfeen shown that antagonists at this receptor offer significant

5 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 Par (P2Y app or PZTac) 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 Py (P2Y app 0t P2T ac) antagonist. It also hasa

surprisingly high metabolic stability and bioavailibility.

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



O NS~ HO OH 3 (I) in a substantially crystalline form The
conpound of forrmula (1) is conventionally named: {IS-[la, 2a, 3p
(1s*,2R*),5(i]}-3- s :

(7-([2-(3, 4-difluorophenyl)cycl opropyl ]am no}-5-(propylthio)-3H1,2,3

-triazolo[4,5- d]p yriinidin-3

-yl )-5-(2-hydroxyet hoxy)cycl opentane-1, 2-diol. The conpound of
formula (1) may exist in four different substantially crystalline
formse referred to hereafter as Pol ynoiph |, Polynorph I1, Polynorph
1l and Polymorph IV. A to polynorph is a particular crystalline
formof a conpound. The different physical properties of pol ynorphic
forms with respect to each other and wigh respect to the anorphous
state may |nfluence ked| Fe cheni cal and pharmaceutica
processi ng of %3 oS ﬁ??‘%ﬁlarly when the conpound is prepared
or used on an is |ndustr|al scale. In one aspect of the invention,

the preferred r 4 in
t he form of PoII%‘YO ﬁ“{d °?§“F‘B§r@r“ ﬁon]’engo o’ir?a%%gﬁ? PQ 3% ﬁmﬁbh}r%s)r ph
V. 20 In an eﬂ’ t{[éﬁhécﬁlfhlewﬁ@mémcmfowlh@mhﬁ@wm@h@-ﬁf 2. 2friszaladds-
crystal line fofgRipladder @W&%t&iwcﬁcﬁﬁéﬁl&@l i is Polynorph 1. In
anot her aspect of the invention, a preferred crystalline formof the
conmpound of formula (1) is PonnDrph IL 25 In a further aspect of

t he i nventi on,Thacdapefreraf éamas e ekistie foluodifiredk subdiatidiyrpenitiok Hifns
formula (1) i I Ppﬂﬁ!

i nvention, a ?)?fgr%g)r{&r% @?rﬁﬂiﬁéﬁagph%rbogﬂgbh ﬁgglﬁjdn%bﬂ#o&g% A
formula (1) §°P@P‘?hﬁ@r§’ﬁmﬁ\lﬂfcwsmlll??f%qﬁﬁt’%mﬁspect of the invention,
t he conpound of fornula (1) is in a substantially

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 °s in the form of Polymorph I, Polymorph I, Polytiorph I and/or Polymorph IV.

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

formula (¥} is Polymorph L

In anpther aspect of the invention, a preferred crystalline form of the compound of formula
(1) is Polymorph II. '

25
In a further aspect of the invention, a preferred crystalline form of the'compound of
formula (I) is Polymorph IT1.

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

3¢ forrula (I) is Polymorph IV,



anor phous forum In an anorphous form the three dinmensional |ong
range order that normally exists in a crystalline form (for exanple
in a pol ynorph) does not exist, and the positions of the nolecul es
relative to one another in the anorphous formare essentially s
random (see B. C. Hancock and G Zografi, J. Pharm Sci. (1997) 86
1). The anorphous formof the conpound of fornmula (1) is referred to
as Fonn a. W have isolated the conpound of fornmula (1) in
crystalline and anorphous forns. These 4for as nay exi st
substantially or essenti ally free of water ("anhydrous" forms).
Therefore io0.in e as of Lhe i nventio i S provided an
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0.1 water %‘E‘Lﬂ)@gcﬁ@“ﬁ ?%;S%HHHBHB g’f’}égl@ %&P%Dr phs I, Il, Ill and
IV can be d| stingui shed by reference to their onset of nelting,

powder X-ray I a,

D0 Pol mor ph 1" puskPEbHENP bRl AR PR GlothhBho kR Tl
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nelting that is i e range 136-139C as 137.5C
When 101 o sulRHeD 1 SPHRIRe SR or 3 ettt PR 2P R rhee AR ous f or m
Pol yror ph | | | “prasargialiopvsresnd esfentialy firi thganbiviagus fosm'l, pre tidveot erzivdethd fsed®@2 C,

for exanpl e abeihe sé-lge%gmc}ﬁﬁﬁ@wh& mwbéfs@amm@é sjn'){ct:Q'H&eouf%ﬁg the crystal
essentially |n t he anhydrous form has an onsét of

mel ting which ?f%ceﬁwf“& NM%@@@%@SSMP& i”f‘t“’l‘”%‘ﬂ“%’&"&sef OPPYEl y pure
and essent iial Inyldeiile {iése thandDyelirydta®d ) Preferablp, thezaliydroociotny @intaik leys thander goes
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Pol ynor ph forns, ynorph |1, prior to nelting.

Polymorphs 1, II, IIT and IV can be distinguished by reference to their onset of melting,
powder X-ray diffraction patterns and/or single crystal X-ray data.

0
Pol/morph 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
s 137.5°C, when it is substantially pure and essentially in the aphydrous form.

Polymorph IIT 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 anbydrous form.



The melting points were determ ned using differential scanning
calorinetry (DSC) using $ Perkin Elner DSC7 instrunentation. The
onset of nelting is defined as the point at which a significant
change fromthe baseline occurs and was neasured by Perkin El nmer
Pyris software. It will be appreciated that alternative readi ngs of
melting point may be given by other types of equi pnent or by using
conditions different to those described here. Hence the figures
quoted are not to be taken as absol ute sval ues. The skill ed person
will realise 10.that the precise value of the nelting point will be
i nfluenced by the purity of the conpound, the sanple weight, the
heating rate &pmh ¢ hpicglantdecdoes aglagsrandainyfotiowpdbylcrystalligtion iitoioge of the
substantially forn1 has an
X-ray pomder %ractlgﬁégg?%ggﬁlcontafgﬁﬁg %%g%? peaks of high
intensity at 5 3 (0.1, is 20.1(0.1), 20.7 (0.1), 21.0 (0.1) and
21.3 (0.1) 20 Thé\ﬂiél&tg@bﬁhfs&fe&tﬂleﬁénnu&ﬂ bﬁﬁ@ﬂfdr@;hhycaﬂuﬁg&alamcr@stsso}dsﬁhl y
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anhydr ous Pol yno as an raction pattern
cont ai ni ng spéwmi%d«%a@w%@céﬁhli”yfea@thewdﬁm 10. 6 (o 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)P01§1F-]1 18]11 Ergd%pgsﬁqanually’pﬁr%ag csse%%%ly%stfijba%ﬁ)%pc}u!s I%l | YalH € and

essentially in P orm
di ffraction paftrasemcrwdemrﬁracmu prijers patdtfiresp e psakedt hishgiﬁenstmaeﬁ%"i (-1t
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More prefera ubst essenti al dr ous
Pol ynor ph |1 | mﬁ;atgn% gp.rq-aang csfgmlgranhydmus Polymorph I hasan X—ray powder dnffractlon

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° (£0.1°), 20.7° (£0.1°), 21.0° (£0.1°), 21.3° (£0.1°), 26.2° (0.1°) and
27.5° (£0.1°) 28,

2
Polymorph I, 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° (20.17), 18.3° (£0.1°), 22.7° (£0.1°) and 24.3 ° (20.1°) 26. More preferably,
substantially pure and essentially anhydrous Polymorph I 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° (£0.17), 22.7° (£0.1°), 24.3° (£0.1°) and 27.1° (0.1%) 2
6.

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



diffraction pattern containing specific peaks at 5.6 (0.1), 12.5
(0.1), 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) 20. 5 Polynorph IV, 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 4.9 (0.2 ), 9.2 (0.1), 11.6 (0.1), 15.6 (0.1) and 16.4
(0.1) 20. More preferably, substantially pure and essentially
anhydrous Pol ynorph 1V has an X-ray powdler to diffraction pattern
contai ning specific peaks at 4.9 (0.1), 6.0 (0.1 ), 9.2 (0.1), 11.6

(0.1), 12.8 (+0Q ,15.6 (0.1),.16.4 (0 . A7 (0. and, 18.1 (0.1)
20. Form a, v%%sﬁzz“ﬁuyfgmgl&ﬁsfrgﬁﬁ ?Y@gﬁa&@%ﬁw&%ﬁﬁ% %aéP?"{f!ef n the
anhydr ous f or mifffagion pattend-comamingapeiirmpedks htf5r6a CHOI 1N 2438 (R0er)) 14T rE@I°PI ng
no sharp peaks. i €, KXol B, odL f for ol .o, i.nqt Ll
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D5000 equi prer#.5°®ed)®R6ray diffraction data for Polynmorph | was
obtained using a Philips X Pert MPD machine. It will be appreciated
that different_ equi prent and/or conditions may result in slightly

di fferent dat FobEomy [Yerher iissupstaplishy pure gd epsendallyi igthe endy§ostiedr as & not
to be taken asxahsekast Gmotdd BStem Bnt@binRbkid1Ris YLy 2SOy A4, 8.1,
invention, a solvated fogn rrug){ be f?c[ma , E&r- %Xaﬁg e, a hydrated
form (a "hydrateGoUFALP RN E 1P @RS B Bdc 00 2P Wserbyon there
IS provided a subryaltiAly @ue bndeksentiabygmbyiachs 0blyhapiiy tas 4ol X-raly fovedey st al | i ne
form A hydratg.has 0.8 ar re 25 water I o d

ol ecul e {300 gy R iRe bl G2 GELSOTRRE e g
0.8 wat er nol €dil.&s 18T (+0.0TPoENEIDI Belil. (4 0-B (80 1Nyad a8 &d}¥0.17 26. a
further feature of the invention there is provided any m xture of
crystalline and/or anorphous forns of the conpound of formula (1).
Preferably, tHEOTRPVRTRE 1§ sybsipntiaby pyraandsprentisty ip the peliydrriy fpr, rgs an X-ray

Pol ynor ph | || ,poRedrWiFBichéh JadbndiidiaBing e Eiltpeeahbr e preferably, the

i nvention Pr ovides any m xture of Polynorph Il and Polynorph I11. 7

The X-ray diffraction data for Polymorph I, Polymorph ITI, Polymorph IV and Form c.
were obtained using Siemens D5000 equipment. The X—ray diffraction data for Polymoiph
I was obtained using a Philips X Pert MPD machine. It will be appreciated that different
equipmment 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 crystajline form. A hydrate has 0.8 or more

35 water molecules per compound molecule (80% or more hydrated). A hemi-hydrate has
between (.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 I, Polymorph IV and/or Form o. More preferably, the
invention provides any mixture of Polymorph I and Polymorph IIL.



In a further feature of the invention there is provided a process for
t he production of a crystalline formof the conpound of formula (I)
by crystallisation of the conpound of formula (1) froma suitable
solvent. Preferably the solvent is selected fromthe group: 5 ethan

A, ethyl acetate, iso-propanol, iso-octane, acetordirile, water, or a
m xture thereof. Mre preferably, the solvent is selected fromthe
group: ethanol, ethyl acetate, iso- propanol, iso-octane, water, or a

m xture thereof. Suitably, the solveng is selected fromthe group: a
m xture of nethanol and water, ethanol, ethyl acetate, a m xture of
et hanol and water, a m xture of iso-propanol and water, a m xture of
ethyl acetate and iso-octane, and wuo acetonitrile. The conpound of

formula (1) gakbe: ﬂﬁ@@t@n@txeﬁe@gﬁomlaﬁﬁ%ﬁo; e &B&ﬁ&ﬂ%cr i bed
in WD 9905143. +s To Lnitiate créyﬁ};l | i sation, seed

crystal (s) of¥salire &smeblinePmpud of 2 Dby chigigligsion cmf&bq ﬁ?‘?@ﬁlﬂd °Eeedi ng

W th the reqmedimhy ity saRsat. Pe-faatansaivint Is@el&bﬁ&bﬂ thelpeoupol ym)r ph
of choice. a e.Cco of; fro

appr opr i at eCEtX vér%llPh 23 l:a{c poné)t%paancn iso” oc g‘i?g) i tg;v 1&1:\11)6 thereot.

super sat ur at More prﬁ%ﬁbIYesbamb‘-reet is 19?0%@!1? fhggw@ye Plv@lml ace@iﬁa{?or ation and
or by the ads&bﬁahmsooécnaaa waR, br SPkM & herdo smbzy&&tsomt WhbIERd D8 the

conmpound of 20 for oor |y exanpl es 0 abl e
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t enper at ur es waterga wixiveesof wp-ptopanal apd grefpe nuixige Qipft}fi abdpte and oprodmeraad i on of
t he conpoynd,d.R,g@ ution, the solvent systemused and the nmethod of
crystallisation adopted. 25 The conpound of formula (1) in
crystalline formmy be isolated fromthe above reaction m x using

t echni ques wekd coklﬁtﬁMloﬂfﬂmhh@B&nEbkipfebaeﬁﬂbiymetth afdidgpusii@tho@Xegtee in by
decanting, §iddohalton or centrifuging. Simlarly the compound of
formula (1) in Crystalline formmay be dried in accordance wth

wel | - known procedures. 30 Optional recrystallisation step(s) nay be
per f or rrEduUSdeSl@Jtiaﬂaery&ﬂﬁﬁti&f sed&ﬁg‘xa&ﬁﬁﬁstaﬁg bf/fﬁé'ﬁomp&yi& bfefeBnula@) kRGUE €
further i rrpurl tlcﬁ scra@r Bt gcmccss toorgt mathc ur i t| es
or to convelt the cry‘sta qfd(?r rjﬁnfnpom one pola'ry ah i aﬁ’ot her

pol ynor ph or ofcheies. g‘ryﬁy@qagqne)f Be compound of formula (I) from an appropnate 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 formuia (I} is poorly soluble; examples of suitable apti-solvents include heptane or

ispoctane). 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 forrnula (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 (T) 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



or an anhydrous form In addition a conditioning step may be
performed, exposing the solid to high humdity, in order to renove
anor phous material. Preferably the crystallisation is carried out
directly fromthe reaction solution. 5 Alternatively the
crystallisation is perforned froma subsequent solution. In a further
feature of the invention, there is provided a process for preparing

Pol ymorph |, w. uch conprises obtaining a few seed crystals
of Pol ymorph I fromthe slow crystal grewth of Polynmorph | froma
melt of Polynorph 11, and using this to seed a reaction to m xture

conprising of the corrpound of formula (1), and a suitable m xed

sol vent syst enf* 28 gdyrers forst IR addilionagprditionipgsteg riay by pepformeg tegposingthe t he

i nvention, thegpgdio%igh heMliEeth ddep QRN arh@fhon@arl ng Pol ymorph I,

whi ch conprises crystallisation in a suitable solvent such as ethyl
acetate. 15 In a further feature of the invention, there is provided
a process for Prefeplly hagyfdlisgtimripturicl butdirwthsifcdmtbommtibsmﬁon.

crystal | i sati Oﬂlténﬂn@lystw &,ﬁmlga@ghs\@%%mmaasﬁbs@&eakamm for exanple

et hanol or i sopropyl | PA), in particular seeding with
crystals of Pol yrmrpb III or slurryl ng a conpound of fornmula (1) in
a suitable sol M@[ﬁh‘th&'d@h)rﬁﬁtﬂe%entﬂﬁ thefe 1aprfatideﬁla(pfocefsem prERrify PolsA®@rph 1,
invention, thefe i o IV,
whi ch conpri se‘gﬁcrérgﬁl? §| on %%‘%?%taﬁso; Eﬁg%etﬁ “x" @ﬁ’ap

acetonitrile, ?Wﬂlpfeﬁoimmhéﬁm@é@éﬁtﬁ@?%ﬂpwh@r wﬂma’fh@i%ﬁwﬁﬁﬁm |V or

a period of 103|Mﬁﬁwc&gprﬁln96ﬂm@moﬂfd of foRkulah)Bankl 4 huit¥le ARixddiclditlsRtem
sol vent such as acet B“ le. 25 A further feature of the invention

provi des a pr oc‘é%”émF P8P &Pari ng Pol ymorph 111 substantially free of
Pol ynmorph 11, which conprises, for exanple, slurrying a conpound of

formula (1) | Gl Wolgke2 e psd&gé@
(preferably I IrDIIK/ wat g%a at aﬂ&“@rlrt%g'?g%rﬁg@{)% d%(akgémor }f% oh%“%ays

30 In a furthel R pUFrPEsserptEsEHAR B A fyitEhle Sﬂl"ﬁéﬁ@h?%eﬂaﬂ ff\?ﬁataed a process
for the production of the

In a further feature of the invention, there is provided a process for preparing Polymorph
T, which comprises crystallisation in a suitable solvent such as an aleohol, for example
ethanol or isopropy! alcohol (IPA), in particular seeding with crystals of Polymorph I or
shurrying a compound of formula (f) 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 erystallisation from a suitable solvent such as acefonitsile, 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 I
substantially free of Polymorph II, which comprises, for example, slurrying a compound of
formuta (I) in C, ¢ aliphatic alcohol/water solvent system (preferably IPA/water) ata
temperature of 5 - 65°C for 1 - 10 days.

30
In 2 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



conmpound of forrmula (1) in substantially anmorphous form which
conprises freeze drying 9 or spray drying a solution of a conpound
of Formula (1) using a suitable solvent system for exanple

et hanol /water. The term "substantially free" refers to |l ess than 10%
of the other polynorph, preferably s less than 5% In a further
aspect of the invention, there is provided a conpound obtai nabl e by
any of the above-nentioned processes. io The conpound of fornula (1)
in crystalline and/or anorphous formac§s as Per (P2YAnp or P2 fAc)
receptor antagonists. Accordingly, the conpound of forrmula (I) in
crystalline and/or anorphous formis useful in therapy, including
conbi nat i on t tvespegy\iryidgrs splatidniof & bampoundtofiBrrodaflowing a efitaflosomeitaysied) i n
crystal line fofmisdadhgaked for use in the treatment or

prophyl axis of arterial thronmbotic conplications in patients with
coronary artery, 15 cerebrovascul ar or peripheral vascul ar di sease.
Arterial throrfhetee satanliaip &td" Qéters foHss thhnMOYLE e biR& halphnerpa RE 8Ly
primary artgrh&L t@ﬁgﬁbotic conplications of atherosclerosis such as
thrombotic or enboli1'¢ stroke, transient ischaemc attacks, peri pher al
vascul ar di sease, nyocardial infarction with or w thout

thrombol ysi s, 124 k@hdr 8dpe® SN i fRlidrOBere BYRvIIN 2 oRbRhY SYMid01 By b of the
atherosclerotlg di sease, such as angi opl asty, including coronary
angi opl asty 20 {BTERtAR:E ter ect oy, stent pl acement, coronary and
ot her vascul ar graft surgery, thronbotic conpl.ications of surgica

or nechaniQ§|]ﬂé&ﬁg%nﬁ%§ﬁnﬁﬁaﬁjﬁﬁgﬁﬂ&%%M?%EPﬁ@% Bgiﬁﬂnéﬁghﬁgg%ﬁg o

surgical traumm, reéconstructiVe surger éé In and m

fla.is, condi ti&s2 eGiPion2upsaRifts. deerditile i ermperd phoarda Wdn rretaliei on

conponent  suchndis antiphae o adveetuliinthérapsais Eutinglcofitagod Bérkyin phrlidudrbOL i C

L hr ombocyt OPaGH G PUEP BT AL b HERSILCrANPANATR, AL OMDOL i ©

conpl i cations of septicaem a, ad pespltgiqry rstress syndr one,

ant i - phosphol ippirhySYypd rrispel, thrprabriie Pomplippdors dnpatitnsovithseyraapaient a and

pL c- ﬁf, | anpsi a/caebaaRaiafor pa{pgwn@sema;&%&m 1:ia$th§:‘rlﬁ>_ ajbﬁcaesmgm fonY By ]

t hronbosi s, venqoccl usi ve di.sease, . haemat ol ogi.cal conditions such as

el opr ol 11 er SPGB GRRE ARG PP R G AT RO P PORE £ ol |

di sease; or i ns thipsmbpiiceoy emigalio strolsé, tamsizhidsvhagmiclagfacks, 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), endarterectony, stent placement, coronary and other vascular graft surgery,
thrombotic complications of surgical or mechanical damage such as tissue salvage
following accidental or surgical traumna, reconstructive surgery including skin and muscle
fla s, conditions with a diffuse thrombotic/platelst cousumption component such as
disserninated intravascular coagulation, thrombotic thrombocytopaenic purpura,

25 haemolytic waemic syndrome, thrombotic complications of septicaemia, adult respiratory
distress syndroms, anti-phospholipid syndrome, heparin-induced tﬁ:ombocytopacrﬁa 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-

10  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



30 induced platelet activation in vivo, such as cardi o-pul nonary
bypass and extracorporeal nenbrane oxygenation (prevention of

m cr ot hr onboenbol i sm, nechanically-induced platelet activation in
vitro, such as use in the preservation of blood products, e.g.

pl atel et 10 co-.centrates, or shunt occlusion such as in renal

di al ysi s and pl asmapheresis, thronbosis secondary to vascul ar
damage/ i nfl ammati on such as vasculitis, arteritis,

gl onet ul onephritis, inflanmmatory bowel di sease and organ graft
rejection, conditions such as mgraine, Raynaud' s phenonenon,
conditions in which Elateletﬁ can contribute to the s underlying

i nfl anmat ory PSEHRIES SF SRRSECsipniyel a3/i8 sqng)digjysiand plasgigphergsis, tromboss

at her omat ous pk@qugmoﬁnmmaﬂmmmbmm&gm&&ﬁmmmuv@kﬂﬂﬁ&m&hﬁesten05|s and
in other infl ndi-t 1 ons |ch | atel.ets
and pl atel et - mm? yﬁbgg g‘rﬂéb%?tgryl%g&?hl c%f aﬁﬁr angﬁaﬁ mjec STSGPEAFen
di sease process fma?’met %maqdmh@ammmoadﬁ@nm which Elatplnfepm c@fmt@N$> the

di sorders ampd R ‘jﬁﬁﬁxﬂgﬁmﬁl&y alshge gs&mmm@%uﬁpmpﬂcms afhbHIRMES plaifie
According to further aS%sct of, t he vention there

provi ded a corfPBaPRYPEETesT Sy FERogs” feft?mf"ga“g Wéntleé‘l“ ?Wa%‘éﬁn gipong ﬁ‘ﬁ%‘ﬁﬁous
formfor use iasthas mettenchlxdlets nd atrizhderivdd ficlhve ardimpaated in thnimmadoldzindly by
therapy. i s AgeQr fhag. F&th%&%bﬁs'u{aﬁ@é trefaé‘réﬁt% éNQE séréilé?s aBﬁ P‘é&‘c’ﬂ&ou of
invention there |§“§rOV| ded the conpound f or rmul
crystal line arfef BT RPIsPREEE “6H%h for use as a nedlcanent
Preferably,» the compound of formula (1) in crystalline and/or
anor phous for |s anent . . 1.0, apt.agoni t he Per. (.P2YADP
or P2TAc) r ecerﬁ tor %S qurﬁm POf?h g%“éﬂn?}r% onghtfg %foageda comnpé’undb(efl ng
Mor e pref er abl nﬂu{ﬁl@é“’cférﬁtﬁ&@ﬁaﬂw aperphpnt S By use i agnefied af treptment ahtie or 20
anor phous f or muks ddS@eladsdpbyBdiganent for treating or preventing
arterial thronbotic conplications in patients with coronary artery,
cerebrovascul ar or peripheral vascular disease in a warm bl ooded
ani mal suchis asAcsorfiogtann bditiogal featiceor the prgsentoovehtion ithexedsuprpiaded (e eprepopm
fiuther provi %@ﬂ)rxﬁﬁ]@(ﬂiﬁ%ﬂ%hﬁ%d@%ﬂﬂm 5 5 QST L rediibanent2BofedBbly,
crystalline and/or q&‘@?%ﬁf orm i t he manuf act ure of a red| canent
for use as an DSFATRYBH? q}H r]"“f PP AR PTG Yoot e
particul ar thet entdgsnifevite HEP2PAp vt IIFE:) teh@tor in a warm-blooded anjmal such as a

human being. More preferably, the compound of formula (¥} in crystalline and/or

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

disease in a warm-blooded apimal such as 2 human being.

According to the invention there is firther provided the use of the compound of formula (I}
25 incrystalline and/or amorphous form in the manufacture of a medicament for use as an
antagonist of the Par (PZY app or P2T ) receptor..ln particular there is further provided the
use of the compound of formula (I) in crystalline and/or amorphous fonn 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.



use of the compound of formula (I) in crystalline and/or anorphous
formin the manufacture of a nmedicanent for use in the treatnent or
prevention of arterial thronmbotic conplications in patients with
coronary artery, cerebrovascul ar or peripheral vascular 30 disease.
11 The invention also provides a nethod of treatnment or prevention
of arterial thronmbotic conplications in patients with coronary
artery, cerebrovascul ar or peripheral vascular disease, which
conprises adm nistering to a person suffffering fromor susceptible to
such a disorder a therapeutically effective anount of the conpound
of formula (1) in crystalline s and/or anorphous form The conpound
of formul a (1) nvetigedlwlpkdvides amadiiodef ttmmrepivoprsvefitanif artextal thepmbotic

adm ni stered c&@;ﬁic%h&ﬁipa&n@mﬁ&r&n&? aﬁéﬂf‘%r%s@ﬁlaﬁnp nﬁh&a‘i"@a\éézlar' n the

form of sol utions, us%eny ons, H aerosol s and
formul ations; %572%yhicR ﬂ&p&rﬁ‘fsydﬂ&stgﬂn%@a sFean suéfarfﬁgﬁlaom %\‘E‘Wﬂ‘?lﬂ sEhe o
form of tabl etdis:;;rdﬂlaltﬂesapmmaa:lsrmffeﬁve aBiptirt piSthe (aaWEAE 5f formuB (A bt &llinor by

par ent er al ?d%t{?ér%}n&?ﬁéu??o in the formof sterile parenteral
sol uti ons or suspensrons UB subcut aneous admi nistration, or by

rectal admnistration in the form of suppositories or transdermal ly.
ghe gorrpou?d qgle édﬂfp&ﬁd%ffoﬁum @)155&&51&1@'&&%% aﬁ&gﬁ&f fo%ﬂiﬁﬁm%&ﬁmfsﬁfeﬁn nmay
e admi ni ster or as a utica 0Si

conpri si ng thg bB‘ftl?'p ﬁa%fw%&aaﬂ%ﬁfﬁ %ts‘%{WDP%%“S%“‘H B

anor phous f or repselseahdy. nmdcofomlathhnsaorp&samn}eug ibg adal aiminfsggioh dfthe

di luent, adj U\féi-fﬁtof é‘é‘i@t’s %usc%sruleﬁ rsymp?}%&@e“r?&%mﬁﬁé‘srcﬁb& Ear&EcPaYécQﬁ:qsﬁﬁon

further feature, of nventi on har maCceut | cal " conposition
conpri sing théd" %ﬁﬁsaﬁf&n&r?afs&tﬁﬂﬁ%tm(nf §7 SpsRensiopsy & %Pqufa%ff@u%a@l%rrmn
anor phous f or nr byreas sdainatdtioninwbetfirman  phpdsitaiecstttingadunilivaccept abl e zo
di luent, adjuvant and/or carrier. Particularly preferred are
COMpOSi tions not contai ni ng naterial ca gabl e of causing an adverse

reaction, sucHhamRAwdeyErads @) inepgilioe prerRhoupfoym Pexiseoinistered
f or mul at i ons aﬂdswnaﬁsw 151%@::&:1&&1 @ﬁb&&@hﬁonﬁﬁusﬁf‘ﬁe@oﬁiﬁﬂ%ﬂﬂfoﬁ{ulaf(grm| a

(1) in crystall nd/ or hqus m ter by or al
or nasal inhal gttflon 8 e harfua?foglr? thoélm%nﬁ%ﬁﬂﬁemf SFRITF (1) in
crystalline aréiest adammtpw@rstameﬂhew@r@égmabwedaﬁﬁf\@hﬁ} fqatuxﬁlqﬂéld The
conmpound of f Qi@AHeR 2 phatmicButeibSiykitibmSmARH He SBRLAINR BRmbIR TRy

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 cansing 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 (T) 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
muiti 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, €.g. a2 mono-, di- or polysaccharide, a sugar

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



al so be adm ni stered by neans of a dry powder inhaler. The inhaler
may be a single or a nulti dose inhaler, and nay be a breath
actuated dry powder inhaler. 30 One possibility is to mx the finely
di vi ded conpound of fornula (1) in crystalline and/or anorphous form
with a carrier substance, e.g. a nono-, di- or polysaccharide, a
sugar al cohol or another polyol. Suitable carriers include sugars
and starch. Alternatively the 12 finely divided conpound of formula
(I') in crystalline and/ or anorphous fonin may be coated by anot her
substance. The powder m xture may al so be di spensed into hard

gel atine capsules,  each containing [he desired dose of the active
conpound of f BemAr4ded Fympoynd ?:frf?}?’(‘léa? Prerstalieg B OFROmBMS fEomBY A S
Anot her possi tiated byyanbthed sobsph@CEeovdemixturahyy attb ¢ depehspDng @ixd pElkme
spheres which s i 4 [ his
spheroni zed p%a ; ee?’l%rar%&o%%%% fh?gﬁ&e{a;&? 45%? %’é%‘?cﬁcrgam%%g g%romﬁl}a %ﬁn a

mul ti dose i nhaysalline ancdfor appgpboR fen as t he Tur buhal er in which a
dosing units nmeters the desired dose which is then inhaled by the
patient. Wth this systemthe active io. ound of formula (1) with
e W thout | oS3 PRl aAcett b tem ibEanes B tpi B ek e
phar maceut i cafurepip obiitiopprocsinsr Thésispigronized mwordpownte Mifed indr thedreg (1) i n
crystalline  aod/oor AHRHRKE o by Mo AR EMBHA B R RhRES it

pills, capsules, syrups,_ powlers or, ([gr anul es for ora A
adni ni st rat | oRe*E g frsfred gpse whiehds Gen igfeled Py hp patifnt oYt &is psiemchrgctive
suspensi ong  foptpoyme fo€ fotreuladl) wichdr witlxiut adairi@nsubitansed L digdrédas the Satiemt
rectal adm nis{rati iy ; ) [ of
Formil a (1) 1 o3 BEdabeckle il Sy R B APl O obE: GIBIMART i 11y
an adj uvant o#W&r gprpioey formemgy copvgpipnsly &e tablale. ol lrcarsales, BRI poBers or
manni tol, st g&Mike for SHCAImRE stREYnAS: RileSiaftEa) or SidEanS13 EhioRd, suspensions
anyl opectin, cell uLo§§ dert!r .gti ves, .a ts) ndetraladlsrumcpr as gel atine or
pol yvi nyl pyr m°f HoRE ™ ERd™ 8 UbY F At S ch 84S MagHae°tim st earate, 20
cal cium stearate, polyethylene glycol, waxes, paraffin, and the |ike,
and then conpr&IsemilitHalod BdloEhbsind bf foraRRIB th ARLBL SR ﬁer;ﬁlng i

a

the cores, prepared as, described above, may be cpated t X
o ot s ot e BB R ATEI Ao TR PSSttt it
gel ati ne, starches such as potato starch, corn starch or amylopectin, cellulose derivatives, a binder

such as gelatine or polyvinylpynolidone, and 2 lubljicént such as magnesium stearate,

20 calchum stearate, polyethylene glycol, waxes, paraffin, and the like, and then compresséd
into tablets. If coated tablets are required, the cores, prepared as described above, may be
coated with a concentrated sugar solution which may contain e.g. gum arabic, gelatine,
taloum, titanium dioxide, and the like. Alternatively, the tablet nay 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

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

filled into hard gelatine capsules.



talcum titaniumdioxide, and the like. Alternatively, the tablet my
be coated with a suitable polyner dissolved either in a readily

vol atil e organi c solvent or an aqueous 25 solvent. For the
preparation of soft gelatine capsules, the conpound of fornmula (1) in
crystalline and/or anorphous formmay be adm xed with e.g. a
vegetabl e oil or polyethylene glycol. Hard gel atine capsul es may
contain granul es of the conpound using either the above so nentioned
excipients for tablets, e.g. |actose, %gccharose sorbitol, mannitol
starches, cellul ose derlvatlves or gelatine. Also liquid or

sem solid fornmulations of the drug may be filled into hard gel atine
capsules. 13 Liquid preparatlons for or al application may be in the
form of syrup SUS ions contai ni t he
conpound of f g“rchudl F (”18 fons 1203 &Fy agrt’i ?qofl H%y an’a}% 5 ?orm at for phous PFErm tn? he

bal ance bei ng Sﬁﬂg’éﬂrsob}h@w aonﬁﬁﬂwtgdkeéowou@t ¢ forohla (I\)valtce'ﬁfﬂllugﬂ apd/eraglorpheny

propyl ene 5 glOthe bz@%é ma 3lshor SIS Rinkr e Madd], GRET AldeRDsd PRYyIERNT ai N
col ouring é 1(%6§ u g% fgents sacchari ne and

car boxynet hg Ft éé“c iy ERER ‘?’P@“‘éﬁ"@ﬁ?‘méf’ OB R AT ET BT BN S
known to thosegsisi dababatine Iancmatboxyﬁbfgylcﬂuiﬂ:seibs & ShickeninX ageatyor clthérfexdiéntso N

pattern for P%MBE#Esesm‘ﬁ@ﬁn%?t ained using a Philips io X Pert MD
machine in 0 - O configuration over the scan range 1 to 40 20 with 2

or 5 seconds exposure per 0.02 20 increnment. The X-rays were
gener at ed by @Figieppels =h RAgy difibdken faaen &r?ﬂbﬁorﬂpﬂva’abﬁdneﬂhsﬂmmﬂd

50MA. The wavel.en of the a I IS, an
X-ray diff rwac?% %Hq%%? PaFH T g;? %ﬁﬁ%&@mhwf‘r the’ Sﬁstné"imﬁe J: t%gq’ %%wétg%f’resnens
i s D5000 nachissvendsmxi@sure fpr 6.62712P gureatnt.Ofhe Svays velsgersazd by asrgeer 2ng-0 30
20 with 4 sec %Qﬁ,cus%%éﬁ!t% @%V%@%a%%ﬁ%ﬁ%ﬁl%f:h;rﬁ%a;?(w'é@’ﬁog"%r €

generated by a copper long-fine focus tube operated at 45kV and
40mA. The wavel ength of the X-rays was 1.5406 A. Data were collected
using a zero b?agykgrmumﬂixaﬁyMﬁh@hnpatt&ﬁfdmolgﬁmrpMomﬂﬁmmuﬁghsmﬁenpl aced.

The  hol der W%%O&Prg%:h.lf]? I act Ic?}nﬁng'g'fmnu%ve\ég Stfaﬁpaugcsi ldﬁﬁgbdwwi s%congsad been

cut al ong a non zo ane an olls
optically fl atxrforys¢ sdn0.03H8 n)@ernagtsprﬁiemﬁeme gswdfomsoppgdnnﬁdeef%r e

negated by Br agg ofo¢dtdd¥e44k@Mnd 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 bad been cut along 2 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-tay diffraction pattern for Polymorphs I obtained using & Siemens
D5000 machine as described above.

25
Figure 1.4 is an X-ray diffraction pattern for Polymorphs IV obtained using 2 Siernens
D35000 machine as deseribed above.

Figure 1.5 is an X-ray diffraction pattern for Form o obtained using a Siemens D3000

30  machine as described above,



Figure 1.3 is an X-ray diffraction pattern for Pol ynorphs 11

obtai ned using a Sienmens D5000 nmachi ne as descri bed above. 25 Figure
1.4 1is an X-ray diffraction pattern for Pol ynorphs |V obtained using
a Sienens D5000 machi ne as descri bed above. Figure 1.5 is an X-ray
diffraction pattern for Form a obtai ned using a Sienmens D5000 30
machi ne as descri bed above. 14 Figure 2 shows DSC graphs for

Pol ymorph I, 11,111 and IV and Form a obtai ned using a Perkin Ebner
DSC 7 instrunment. The pan type was alunmiéniumwith a pierced lid. The
sanpl e wei ght was [to 3ng. The procedure was carried out under a flow
of nitrogen gas (30nl/mn) and the tenperature range studied was 30C

to 325 C at a féumst dAvs Pt &arde s Pelongeh atldiend I cpékde coptarotisper
mnute. It shm&mﬁermelmm&n&daahaﬁxamm&mﬁm&aﬂm efiertddliid. THeal NS

above 30 micraons.in nd n unltar rati af f ect
the relative |ﬁ?%%§? ﬁ%gﬁ%she$ﬂgmgﬁw % ﬁfWPgaﬁgﬁng“
real i se that t(¥enljodrsktd tbmtempserm& fawtstudxad;was%w th éZSt"@dst opniterapro€ci se

hei ght at whi qp%ptﬁ%&cfgﬁgeoftl&csge}& &Itﬁet he diffractometer and the zero

cali bration” of ct onet'er surface planarity of the
sanple may al so have a small effect. Hence the diffraction pattern

data present epkharmberi&ﬁmad@mb@a@ak&&:@p%s % S aﬁbo%@ﬂ%&ansﬂ@ze'aﬁﬁ/&ﬁl I on
Exgrrgle el |1| ?itsru?ﬂltag}g aég %}igies Ray L.tlfecf\:,\{h rgiatrg\% nittlanlsatr;'] otf Iper;gs JRL(e sgﬂed person wi?l also
S*, 2R*) . 561} - 3safise-tial e p@Bjtidn df rEflagimeis a8ewrtel b he proqive hpight bawidihniodsabple
(propyl thi q) - 3 th% d&ﬁrathm@t%PJn@ lh% rzéo E’JhQMﬁdnr&" ﬁlla ﬁfﬁc%&lteﬁﬂ(e%m@ég roxyet ho

xy) cycl opent ane- 1, ormo Part | The
conpound of fé’l’aﬁm%"f(ﬁﬁsalf’ﬂe?’WealP&P‘fﬁaéPalﬁdeeffn%‘?nb?fEel‘ﬁlfﬁ@%)’ frEdafeat ed
and cool ed i n presenkdbarentt tb bectalfeAlhd Dylngvanay: 35 to 143 to 35 to 148 to
35 to 148 to 35C. This annealing

The invention may be illustrated by the following non-limiting Examples.

Example 1
{15-T1a.20,3B(15* 2R*).581}-3-(7-{[2-(3 4-diflucrophenvlieyclopropyljamino}-5-
(propylthio)-34-1,2,3-triazolo[4,5-dJpyrimidin-3-y1-5-(2-hydroxyethoxy)cyclopentane-
1,2-diol in the form of Polymorph L

w0 Part 1

The compound of formula (I) in the form of Polymorph II (2mg) was heated and cooled in
2 DSC in the following way: 35 to 143 to 35 to 148 to 35 t6 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 (T), 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.

3 .
(propylthio)-3H-1,2,3-triazolo{4,5-d]pyrimidin-3-y1)-5-(2-hydroxyethoxy)cyclopentane-
1,2-diol in the form of Polymorph IL




process resulted in the crystallisation of pure Polynorph | as
i ndi cated by DSC. Part 2 as A solution conprising of the conmpound of
formula (1), 5nml/g nmethanol and 7.3m /g water and a small quantity
of seeds of Polynorph 1, was crystallised at 30C. XRPD and DSC
confirmed that substantially pure Polynorph I had been forned.
Exanmple 2 . 30 {1S jla 2a 30(1S* 2R*) 5[31}-3-(7-r[2-(3
4-di f | uor ophenyl ) cycl opropyl I at ni no}-5- (propylthio)-3H1 2
3-triazolo(4 5-djpyrimdin-3-yl)-5-(2-hydroxyet hoxy)cycl opentane- 1
2-diol in the formof Polynmorph Il 15 Chloroform (1501) was added to
45nmg of the compound of formula (1) and the m xture was warned to
di ssol uti on ov@horgfomt @) Ivas fidedith dSmepd the tompusiol frimon(ved teafitturt 0
crystallise ayet,Qid &s@ﬁ&oqgfcggstmm e%@\m sBifdn 08 e SRR
ad been

DSC confirmed that substantial pur e Po rmed.
s Exanple 3 f oyes night apd Qlaedgngq ﬂ(gﬂngq:@t()gcgﬁ.}_{? C confimmed that substantially

([2-(3, 4- dlf|QQﬁQﬁﬁﬂﬂmhhﬁﬁﬁ&ﬁwbﬁﬂﬁl|anln0} 5- (propylth|o) 3H1,2, 3
-triazolp [4 5-dl pyrimdi n-3-yl)-5-(2-hydroxyet hoxy) cycl opent ane-

1,2-diol in’the form of Pol ynmorph 111 10 Et hanol (2001) was added to
10ng of the cdimomled of fornula (1) and the mixture warmed to
di ssol ution ovggr@ St @;Q B mbgkl to

crystal | i se over I - > CC m xtare of
Pol ynor phs || (@Reyi R : dyoxyethoxy cafang
seed a | arger @p@$mnmsmaasﬂh)@ﬂqm1@1ng of PonnDrph Il were slurried

10 of seeds of R BALYs °f3w8w%h?°«%?@%§§Ha@a5°@$$%%e@mﬁﬁ%’ -
conpl ete convemgn@mOmmbmn&b#yﬂmmphbMiHhcmaﬂmggmwnﬂedIdtmshﬁﬂhmbyn
XRPD. Exanpl e 4 t I(%%Dlaﬂ'dﬁS(F&nﬁr]n%ﬁh:\ r&lﬁfn)e %oﬁhgﬁartd 17 had been formed.

f2-(3. 4- dlfluorophenyl)gy oor opvl I am no
This material was fised to seed a larger scale prepa:atlon 151mg of Polymorph II were

shuried in 1ml of a 50% aqueous solution of isopropanol. To this slurry, 15 mg of seeds of
(s mixed Polymorph II/I0 were added. After 2 days complete conversion into Polymorph I
had occurred as shown by XRPD.

Example 4 )
1Sl 20 3B8(18% 2R*) 5811 -3-(7-{12-(3,4-difluorophenyDevclopropyljaminat -5-

20 (propylthio)-3H-1,2,3-trazolo[4,5-d]pyrimidin-3-y1)-3-(2-hydroxyethoxy)cyclopentane-
1,2-diol in the form of Polymorph IV

Acetonitrile (0.12ml) was added to 10mg of the compound of formula (X) 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 35 )
181,20, 38(15% 2R *).5B13-3-(7-{[2-(3 4-difluorophenyDeyclopropyllamino} -5-

1 (propylthic)-3H-1,2 3-triazolo[4,5-d|pyrimidin-3-yl}-5-(2-hydroxyethoxy)cyclopentane-
1,2-dio] predominently in the form of Form a.




20

(propylthio)-3H1,2,3-triazol o[ 4, 5-dl pyrimdin-3-yl)-5-(2-hydroxyet ho
xy)cycl opentane- 1,2-diol in the form of Pol ynorph IV Acetonitrile
(0.12nl) was added to | 0Onmg of the conpound of fornula (1) and the
m xture warned to dissolution over a steam bath. The warm sol ution
was allowed to cool slowy in zs a water j acket of hot water. The
resulting crystals were dried under nitrogen. XRPD indicated that
this was a distinct polynorph. Exanple f IS-f la 2a 3(i(1S* 2R¥)
5(31}-3-(7-([2-(3 4-difluorophenyl)cvcl opropvl |l am no}-5 30
(propylthio)-3H1 2

3-triazol o[ 4, 5Fdkpypoiun of famm@a () §215eg) Mahidelved et Hkanyrepeiobent sthawl 2
2-di ol predom Agnt by tb!iélofuh&ﬁ Eﬁﬁtﬂé&i sﬁ%m weile@dde-ﬁfaf‘o Qggﬁﬁ%&t@fr

formula (1 218 di ssol ved in a. 50% aqueous solution o
(1) (218m) wa ag

ethanol (24 ¥ SCthmog wagherestr drigd Wigs Vi osiumeniafion Fudgghedy lowice

added dr opwi Sesondifits (vRStitn 0l TOGHT, S titie 20. BdurS Qbrdbds@iterd@isatlr b BPPCl inifpe
dried using Virtis in trtmentatl on under the fol | ow ng conditions
(vacuum 2170mr ™t 4%%E20. 2hours, condensed tenperature -52C,
anbient 5 tenperature 20.3C). Reference Exanmple 1 { 15-11

a, 2a. 30( 1s*, Z%Qfermlﬁlén;ﬁZI{l 2- (3, 4-di fl uorouhenvl)cycl opropyl I am no}
- 5-

(propyl thio)-
xy) cycl opent a h=-
{3aR-[ 3aa, 4a, 6
cyclopropyIT’a i (propylth| 0) - 3H-1 2 3-triazol 0
[4,5-d] pyri mdia-3-yl}tetrahydro-2, 2-

i met hyl- 4k oyg Lanept ol fadluoke o LI an0) o (LRG0, 590

in trifluoroacetic I s aci s stirred at

room t enper at UW@OEYWHWWW?Q&“%E ?%%ﬂl‘?%‘hs Wﬂ&“ﬂ’tﬂé “Whddraydroek | |y
added to a sol Mﬁqu4gfcya@dhtum3mlcﬁcammya@ﬂﬁmﬁtﬂm}théd'lA WD Blin &1&1&@6&&& ic and

HISACACE T P AT ST e
et hyl acetate Iasfuedmevﬁtf%ﬁﬂty@d@:fdﬁm whlufitreof sqdivirebicatboratr@d el w(‘fﬁtml@g()ml) S
(APC) 523 (Mt Lirred #999inu®dM e BixBR: vak Bhtralled vﬁﬁ%r}g’) acdtatd Whith #as dried ‘
and evaporated. The residue was purified (8i0,, ethyl acetate as eluent) to afford the title
compound (0.44g). MS (APCI) 523 (M+H', 100%); NMR: 8.95 (1, d, /=3.3), 7.39-7.21
20 (2H, m), 7.10-7.00 (13, m), 5.12 (14, d, J=6.4), 5.05 (14, d, /=3.6), 4.96 (1H, q. /=5.0),
4.62-4.54 (2H, m), 3.95 (1H, br 8), 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, /=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 (48, m), 0.99 (34, t, /=7 .4).

t . inalréy oxyet ho
b yrigh \'195— 1}-5-(2-hydroxyethoxy)cyclopentane-

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
1ot limitations of the preparation of some of the starting materials used in the above
reactions.

0

Method A



zo (2H, m, 7.10-7.00 (1H, m, 5.12 (1H, d, J=6.4), 5.05 (1H, d,
J=3.6),4.96 (1H, q, J=9.0), 4.62-4.54 (2H, m, 3.95 (1H, br s),
3.79-3.73 (IH m, 3.55-3.47 (4H, m, 3.20-3.13 (IH m, 2.98-2.81
(2H, m, 2.63 (tE, 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, nm, 0.99 (3H, t, J=7.4). 25
Preparation of Starting Materials The starting materials are either
comercially available or are readily prepared by standard nethods
fromknown materials. For exanple the fgllow ng reactions are
illustrations but not limtations of t%e preparation of some of the
starting materials used in the above reactions. 30 N@thod A 17
{3aR-[ 3aa, 4a, 6g{H ) ]

(propyl t hi 0) - 3H-4=2 - HE :
met hyl - 4H cyalyd m—as-liozeldh- =t1:raﬁ I)oxy] et hanoI Dl BAL- H(r) (1, 0M

sol ution inhe i
{3aR-[ 3aa, 4ct @%‘?&9?&@?%%% ?hzﬁ #xﬁ‘%ﬂ %d%toagﬁfkﬁ%rl%%ﬂg%bﬁycycl op
r opyI ] anmi no} - 58aR- HF%&&E(IRM&)")@M {[6-(7-{[2-(3,4-Difluorophenyl)cyclopropyljamina}-5-

,2,3-triazolo 5 Ve 4H
RN, [(gmémmaymﬁu@lu@lazarﬁsyd]}ayaﬁ&lﬁaw%&yamz, algteﬁé)fmhw od B

di ox
0. 769) in THE ¥FieRcyel. éM*?‘ﬁeJlk’Sﬁ%ﬁeflﬁﬁ*dv&aﬁhYéfS?ef %ﬁ‘a‘m&@ P-Fres oS AL ur e
for 2 hours. Tinethe eacdibn @m stiired 4t thes tavgsrane G Chndrs. Thedadion uanteawaand t he

resi due was d'%&s%ﬁﬁégzrjxﬂcu%tagyﬁ:e 1%88’1&%??&@ ethyi\aé% é:l{’f g &ﬁ atffUeous

sol ution of sodiumpotassiumtartrat
m xt ure sti'fr egueotssplplicongs sogivrpotassguryaitipte (75 é’aiﬁdéﬂalﬁ%@e%"ée%ﬂ ect ed
and the aqueousgdidsieft [EiRtROTHsotgAncsatel)thllcaeeind ti aﬁ&xﬁee-mu)mteﬂhm

conbi ned or gani and LsQpcentrat e nd the Si
purified (Si Q2 ,thy?ac%ﬁ% agdem@t y ace ?émfs erggmgl uan °f13entfate%an Ve t he

title conpoundesidu@prei8ed SiQvBsbarayythylsdatt Mi-MElegDBEive fhs titeromorind
{0.63g). MS (APCL) 563 (M+H",100%).

Method B
{3aR-[3act 4ot 6o(1 R* 2.5%). 6ant]} - {[6-(7- {[2-(3,4-Difluorophenylicyclopropyilamine-5-
{(propylthio)-35-1,2,3-triazolo[4,5-d]-pyrimidin-3-y[-tetrahydro-2,2-dimethyl-4H-
cyclopenta-1,3-dioxol-4-yl]oxy} acetic acid, methyl ester

2 To a mixture of [3aR-(3ac,4a,60,6a00) ]-({6-[7-brome-5-(propylthic)-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 (Methed D, 0.80g) and (1R-frans)-2-(3,4-diflucrophenyl)
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 (§i0;, isohexane:ethylacetate 3:1 as eluant) gave the title compound as a
colourless foam (0.77g). MS (APCI) 591 (M+H", 100%).

Method C
1% (1R-trons)-2-(3,4-Difluorophenyl)eyclopropanamine,[R-(R* . R*)1-2,3-
dihydroxybutanedioate (1:1)




(3aR-[ 3aa, 4a, 6a( 1R*, 2S*)

6aal} {[6-(7-{[2-(3.4-Dfluoronhenvl)cvcl opropyl | am no}-5-
(propylthio)-3H1,2

3-triazol o] 4, 5-dj - pyri m di n- 3- yI) tetrahydro- 2, 2-di net hyl -

cycl opent a- 1, 3-di oxol -yl | oxy} acetic acid, net hyI ester to To a

m xt ure of :

[ 3aR- (3aa, 4a, 6(x, 6aa)]-({6-[ 7- brono-5-(propylthio)-3H 1,2, 3- ?
triizol o[ 4, 5- d}-pyrimdin-3-yl]-tetrahytko-2, 2-dnet hyl - 4H cycl opent a-
1, 3-di oxol - 4- ol}oxy) acetic acid nmet hyl ester (Method D, 0.80g) and
(1R—trans) 2 (3,4-difluoropheny

cycl opr opanam H&t ??"(“R“‘l“F‘Zﬂ)a]’b‘?PTS’aHF WHF‘B&V&W&W&@W&&F&WFY? ( Met hod
C, 0.61 g) in 99d$1@h| oronet hane (25ml) was added

N, N- di i sopropyl et hyl ami ne (0.85mL). The resulting 25 sol ution was
stirred at roomtenperature for 16 hours then concentrated in vacua.
Purification (Bet@pdDi sohexane: ethyl acetate 3:1 as eluant) gave the
title conpoyndgas 39,14@@&1 L @E.F7-H:0880-fon i?ﬂHh'fszf@Paglc)zi?- Jyvrimidin-

(MtH4, 100%) . R-trans) - 2-
4-Di uorophe 3 ;"-D adus Ln..---.Jn’i qlepeate-1, fadipyol 4 "r-.n- OEE BT S15B di O

ate (1:1) 9 1[3aRTd3Q11d $d., CacSIOP O nbIB r@?ltwﬁ)@mrpﬂuamxt slinn@rit@irt he
procedure desc ed i

(3aR- (3aa, 4a. 6 yl ESSW‘E}(’%Q "[@"‘tﬁfiéﬁﬁ’%"p@ﬁ? gg%?ﬁ"‘td’)‘}"@flﬁimz“‘% BFYESET of 4

, 5-d- pyri m di n@ethod E, 1.1g) and iscamylnitrite (2.4ml) in bromoform (30ml) was heated at 80°C for

3-yl ] tetr a\EydfOlealtc% 'ﬂfe %JI&ML&C?‘H n@(tﬁl]e QrQseﬂM’xﬁedJ(Sl%z,(uhgf(agétatél156’}1&39&(¥)1Qscet X

c acid, net
[ 3aR- ( 3aa, 4a, 6%@%@&51"?&@(061115 TR0 ta). MSEHTFR AP OB 5% (HO% azol of
4,5-d} pyri mdin-

3-yl]-tetrahydyo- 2 di nmet hyl - 4H cycl opent a- 1, 3- di oxol - 4-ol | oxy) acet i
c acid, nethy dﬂeg%ﬁi (I\/Ethod E 1. 1g) and |soarryl n|tr|te (2 4ml) in
brom)form(30 iBAR-(Rersdchérnfan 5-[ 704 @f)-35 3 oyt
reaction m xtu g, uas, &U&' | AP ) : 'égteps

elrent) to aff !
504 (100%) . VB $relytigm OF‘ 33&&(%2&4& 6a,6aa)]-6-[7-Aming- 5-(propylthio)-34-1,2 3-triazola[4,5-

aa, 4a, 6a, 6aa) la)pGnikit-3A0]-BLanSdrb-n 2 ARk 0y Bhtnta ©3-otol 4 B3F®e@bdF,5- d1- n
vrimdin- 0.50g) in THF (25m1l) at 0°C, was added butyllithium (0.62m! of 2.5N in hexanes). After

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

0 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) 428 (M+H", 100%).

13

yl}-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol

[3aR-(3ac,40,60,6a0)]~6-[7-Chloro-5-(propylthio)-3£-1,2,3-triazolo[4,5-d]-pyrimidin-3-
yl]-tetrabydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-0l (Method G, 13.2g) in THF
30 (200mi) containing 0.88 ammonia (Sml) was stirred for 2 hours then concentrated to

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



IS :

3-yl Il -tetrahydro-2, 2-di net hyl -4H cycl opent a- |, 3- di oxol - 4- of } oxy) acet i
c acid, nethyl ester To a solution of

[ 3aR- ( 3aa, 4a, 6a, 6aa) 1-6-[ 7- Am no- S- (propylthio)-3H1, 2, 3-triazol o[ 4,5

d] - pyrimdin-3-yl]-tetrahydro-2, 2-di net hyl -4H cycl opent a- 1, 3- di oxol -
-ol (Method F, 0.SQg) in THE (25nml) at OC, was added butyllithium
(0.62mL of 2.5N in hexanes). After 20 yg nutes, the suspension was
treated with a solution of trifluoronethanesul fonyl oxy 20 acetic acid
met hyl ester (0.34g) (prepared according to the nethod of Biton,

Tet rahedron, diigDEd thEd cont@EES) to rifordEtifeompund (ThEe)r S (ARAIYIG7 86tHIt i on
was al |l owed tqgggy mto room tenperature then concentrated and
purified (SiQ2, ethyl acetate: hexane 4:6 as eluant) to afford the
title conpound (0.25g). M5 (APCl) 438 (D4+H ', 100% . 25 Method F F3
aR- (3 aa, 4a, MethodG
6a. 6aa) 1-6-[ 7- f\ 045

702 o i
-3- yll-tetfahyd

[ 3aR- (3 a(x, 4glt6mbBanl.? 7l {EhtyolopenB-1ptianold-olhi o) 3H-I ,2,3-triazo
to [4, 5-d]-p

yI]-tet rahydrlﬁgdaﬁglqﬁéﬂfﬁgf ml was adcgzilléo adsBkeltri]onac‘)_fPaR (33(,1 A, 6cr 6au.)] 6~ {[% d G
13.2g) in THE @¥érrg- %Gw?ﬁﬂtm@m@wﬂgm@n%e%mﬁ%d%mlfﬂzﬁslﬂwiaﬁr3ed
for 2 hours tm&ﬁolcmm&ham ch«)tl@acetaﬁzs&ﬂ@@mnamcxthb%l&tﬁﬁww@gtwtuotl oned
bet ween wat er fanlg}ﬂet racge he or ani %g i d1 and t hen
concentrat 8 ' APFoFeF PR Tt BiHS BT Race ‘i ﬁ?’ 367
(MeH 1009 . acdifit:isgidxa@e 53 as eluant) to aﬂbrd the title compound (1.98). MS (APCI) 386
(3aR—(3aa 4a, @R f@addy)0- f 7- Chl or o- 5- (propyl thio)-3H 1, 2, 3-tri azol of 4,
5-dl - pyri m di n- 3-

yl }-tetrahydro- 2, 2-di net hyl - 4H cycl opent a- 1, 3-di oxol -4-0l | soanyl
nitrite (1. In__éthm added to a sol ution of

[ 3aR- (3aa, 44, 624253 - AT, | . -

Chl or o0- 2- (pf opyT T [ T af 1 T 110 iNydro- 2, 2- df me
thyl - 4H- cycl opitireby i (o htye

acetonitrile (&o%%&er @Qﬁ) %dié@{olétshﬁéa sﬁﬁ@!&nr&?ﬁtx}@@a@-h{a g@@i@]@-{{@-ﬁhl&m-

hour. The cool ed reaction mxture was concentrated an uri

(Si @, ethyl SHuE-Zipzorydnesidn-g-ydanivo sy -2rdgnedy- 6? aycﬂcwamt b1 e
conpound (1. 9gliexolMSol (WERYEHJ)1, B8H in atdult kil (10@AIYThe reaction mixture was stirred at

20 room temperature for 2 bours, concentrated to half volume, difuted with ethyl acetate and

washed with water. The organic phase was dried and concentrated fo afford the title
compound (2.0g). MS (APCI) 375 (M+H", 100%).

Method I

25
yl]amino} tetrahydro-2,2-dimethyl-¢H-cyclopenta-1,3 -dioxol-4-ol
A solutior of [3aR-(3acda,60,6a0) J-6-aminotetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-
dioxol-4-ol, hydrochloride (Methad J, 10.0g) and V,N-diisopropylethylamine (35ml) in
THF (600m]) was stirred for 1 hour. The mixture was filtered and the solution was added
10 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 1s

(3aR- (3aoc, 4(x, 6a, 6aa) 1- 6- ([ 5- Am no- 6- Chl or o- 2- (propyl t hi o) pyri m di n-
4-vl |l am no}- tetrahydro-2, 2-di net hyl -4H cycl opent a- 1, 3- di oxol - 4- ol

I ron powder (3.0g) was added to a stirred solution of

[ 3aR- ( 3aa, 4a, 6a, 6a(x)]-6-([ 6-chl oro-
5-nitro-2-(propylthio)pyrimdin-4-yl]amno }

t et rahydro- 2, 2-di net hyl - 4H-cycl openta- 1, 3- di oxol-4. 0ol (Method I,
2.79) in acetic acid (100m ). The reactPon m xture was stirred at zO
room tenperature for 2 hours, concentrated to half vol une, diluted

oL B s 8l YRR, B e T LA s PSSP
(APCI) 375 ( MikPrgarldi@pds. webdsdriad)dvaporaisd {n@aﬁaf(e&(StOz, 1sohexane -ethyl acetate as
aa, 4(x. 6a. 6aa)l: I din-4-
yll'am no}tetr g@é?ﬁi@r@%@ﬁgmﬁ@%&q—l‘?%%chlg[%gggpa;b?bg di %dg -4-01 A
sol ution of [3aR-(3aa, 4(x, 6a, 6aa)]-6-am notetrahydro-2, 2-d

met hyl - 4H—Gycng@ﬂ a-1, 3- dioxol-4-ol, hydrochlorlde (thhod J,

10. g) and N, _ . al y .

stirred for 1*fiour | ¢ S

added 30 over ﬁ@hmuwhto a solutlon of .
e fochams RIS AR LR 7 00 1
was reduced 2@ivetiethglbassr @frthod Khifl4ehiedMatd (0gal/methang! QSPMDYﬁS)Smmﬁhe

m xture was Wes lmlmw THa nmmwmsboﬁdaamm@aﬂuoeodeaw[ BILRI(Ex 2ok ds

evapor at ed and fled ohe ne eth ace Iuant) to
afford the tifie & °° SHIET (%‘%f‘l(ﬁ @g?m PEP§” %Id%ac {Q/ﬂﬁ—ésc{j“i)(fﬁ
Met hod J f 3aR2: gmmqupmaxgaé&s:nn and conc, HCl (0 .2mi) then heated under reflux for 2 hours _

1- 6- Am not et r ghukk@redvad ol Bl Ap¥iated EhiGYoLORE Rlidrntherd-(Hk S00RHL): FreQlsidue
hydr ochl ori de

[1R (1a, 2(3, 37% H¥55'7458 ¥ 2950 iraicary) St B anyti T bte % boni ¢
acid, bis(, levapbrm dny haebdtinpkd wigsibleene (AE2000Y tokfforddi Zhedity conmpoGMI(HQIg).
(100n1)/netha é$ Y@Soeky rred to for 18 hours. The m xture
was evaporated and en azeotroped with toluene (4 x 200m) to give a
col ourl ess powder (8.7g). This solid was suspended in acetone (250m)
cont ai ni ng Method K :

-2 3 A-Trihydroxveyclopentenylimidodicarbonie acid, bis(1.1-

20  dimethylethyl) ester
Toa solutien of (1R-cis)-Bis(1,1-dimethylethyl)-4-hydroxy-2-cyclopentenylimido-
dicarbonate (Method L, 17.1g) in THF (500ml)/water (50m!) 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 dzys then treated with sodium

25 hydrosulphite (6.0g). The suspension was filtered through diatomaceous earth and the
product purified (SiQ,, ethyl acetate: hexane 1:1 as eluant) to afford the title compound
(19.1g). NMR: 1.44 (18H, s), 1.46-1.60 (1B, m), 1.97-2.05 (1H, m), 3.55-3.58 (1H, ),
3.66-3.73 (1H, m), 4.114.21 (2H, m), 4.54 (1H, d, J=4.8), 4.56 (1H, d, /=5.9), 4.82 (1H, 4,
J=4.6),

30
Method L
(1R-cis)-Bis(1,1-dimethylethy])-4-hydroxy-2-cyclopentenvlimidodicarhonate




2, 2- di net hoxypropane (25m ) and conc. HCl (0.2nl) then heated under
reflux for 2 hours. The m xture was cool ed, evaporated and
azeotroped with toluene (3 x 200nml). The residue was dissolved in
20% aqueous acetic acid and stirred for 2 hours. The mixture was is
evapor ated and azeotroped with toluene (4 x 200nl) to afford the
title conpound (10.1 g). WM (APCl) 174 (M+H~, 100% . Method K f

| R-(1a, 25, 35. 4a) 1- 2. 3. 4- Tri hvdr oxycycl opent enyl i m dodi car boni ¢ aci d,
bis(1,1- 20 dinethylethyl) ester To a sglution of (IR-cis)-Bis(1,

| - di net hyl et hyl ) - 4- hydr oxy- 2-cycl opent enyl i m do- di carbonate (Method
L, 17.1g) in THE (500nm )/water (50nl) was added N-

met hyl mor phol iTaesupengicnef fer wighedpeiinpbyddd(§0%dmewion nelly G3eda THE Orel ,

2. 5% sol ution (3(1&1}“7@13 Rete@ RO Micarb e DU @dm&ylszhmegt&ql 8ds). TROMxture
tenperature for 4 days then treated with sodj um 25 hydrosul phjte

(6.0g). The su@pEifet ﬁ’fr‘n"o\ﬂbfé‘r 1fl?"l‘“i* &p %W&ﬁbﬁ‘f‘%?ﬁ?@ﬁ‘é@%ﬁ? theg p49d and
the product mLﬂ:dzJ)Meadetc(x&m&acloleﬁthyl-ora(o eg)ah@m&mmmyﬁahcisplaﬁe);ﬁllaﬂaﬂﬂt@) t o

(i T by TS ARG, mhd b ke o fh Bt lolloioSdmy defi
4.11-4.21 (2Hhe>m)w1 asgipapt Wwethesl&mcoenpomawo(ogsﬁss sgllid @ﬁ&)g\jm ‘@2
(113 dth o G1sm, 3 OIh&'iB(tlHQI&de—(zlﬂﬁ'Glﬁ)) -Hag(H, at, /=126, 74)6151 4t57(121-§-m)_|_
sungﬁs.Xneofye%@ R LA G by P de i ner ot on i o 15
0.31g) in THP (30m) was added i m dodi carbonic acid

bis-(1, 1- dllpetﬁ}yllnﬁfeayl)ester (1.84g). The mixture was stirred at 40C
for | hour. m xture, at anbient tenperature, was .then added

(1S-cis)-4- acé?‘&@“@“%%“&f?éﬁfeé??@“edﬂhm}’tﬁn%wl dgfpge foims containing the
tetrakis(tri phe:ﬁpdmchmqahulamre)np@}sdamm aitfoOgmaph(@. fdrBigherealfdr@ommant Xon
m xt ure was Stft!)rtlge?aﬂ ‘{t‘(‘%ﬁ}géﬂ’* 9‘% e agyrl fied (SiQZ, ethyl acetate:

hexane 1:9 as elua e conmpound as a col ourl ess
solid (0.90g). NWR 1.43 (18H s) 1 61 (1H, ddd, J=12.3, 7.7, 6.4),
2.54 (1H, dt, (aFlZIaGLetI?. 4), 4.51-4.57 (1H, #ditablet

Compound X 100
Lactose Ph.Eur 182.75
Croscarmellose sodium 12,0
Marze starch paste (5% w/v paste) 225

20 Magnesium stearate 3.0

(o) TabletII mg/tablet

Compound X 50
Lactose Ph.Bur 223.75

25 Croscarmellose sodivm 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 225
Magnesium stearats 3.0

o (c) Tablet I mg/tablet
Compound X 1.0

Lactose Ph.Eur 9325



4.86 (1H, tqg, J=8.0, 1.8), 4.91 (111, d, J=5.4), 5.71-5.77 (2H, m.
io Exanple 2 The followng illustrate representative pharnaceuti cal
dosage forns containing the conpound of formula (I) in crystalline
and/ or anorphous form (hereafter conpound X), for therapeutic or
prophylactic use in humans: is (a) Tablet | ng/tablet Conmpound X 100
Lactose Ph. Eur 182.75 Croscarnellose sodium 12.0 Mize.starch paste
(5% w v paste) 2.25 20 Magnesium stearate 3.0 (b) Tablet 11 mtabl et
Conpound X 50 Lactose Ph. Eur 223.75 2522Croscarnel | ose sodi um 6.0

Mai ze starch 15.0 Pol yvinyl pyrrolidone (5% w v paste) 2.25

Magnesi um stearate 3.0 ao (c)_ Tablet 111 ng/tablet Conmpound X 1.0
Lact ose Ph. Eur 93.9mscomellasy 9diumy nel | ose sodf¥m 4.0 Mi ze starch
paste (5% W v past@izditarcdh paddgnest paticpt earastws 1.0 | (d) Capsule

ng/ capsul e CorrpouIQd X.10 Lact ose Ph. Eur 48{305

agnesium stedras

s (d} Capsule mg/capsule
Compound X 10
Lactose Ph.Bur 488.5
Magnesium stearate 1.5
1w (&) Imjectionl 50 mg/ml
Compound X 5.0% wiv
IN Sodium hydroxide solution 15.0% viv
0.1N Hydrochloric acid {to adjust pH to 7.6)
Polyethylene glycol 400 4.5% wiv
] ‘Water for injection to 100%
H Injection II {10 mg/ml)
Compound X 1.0% wiv
Sodium phosphate BP 3.6% wiv
20 0.1N Sodium hydroxide solution 15.0% viv
Water for injection to 100%
(e) InjectionIlI (lmg/mi buffered to pEo)
Compound X 0.1% wiv
5 Sediwm phosphate BP 2.26% wiv
Citric acid 0.38% w/v
Polycthyienc glycol 400 3.5% wiv

30

Note

Water for injection to 100%



Magnesi um stearate 1.5 10 (e) Injection (50 M Conpound X 5.0% w v
1N Sodi um hydroxi de solution 15.0% v/v 0.1 N Hydrochloric acid (to
adjust pHto 7.6) Polyethylene glycol 400 4.5% w v 15 Water for
injection to 100% (f) Injection Il 10 mm Conpound X 1.0% w v

Sodi um phosphate BP 3.6% w v 20 0.IN Sodi um hydroxi de sol ution 15. 0%
viv Water for injection to 100% (g) Injection Il (1ng/m, buffered
to pH Conpound X 0.1% w v 25 Sodi um phosphate BP 2.26% wv Citric
acid 0.38%w v Polyethyl ene glycol 400:33.5% wW v Water for injection
to 100% 30 Note 23 The above formul ations may be obtai ned by
conventional procedures well known in the pharmaceutical art. The
tabl ets (a) - (chheppye fenudstipesmiay be eitivag b yonzeashitrelmrioedveds wrikknvyn infthy

exanmpl e to prQyiugecedicei0al TR Gneks @etblrwy@@@mﬁs@aa@a@y&méa@dnaltr@msfot\m
spectra were rreaSLfred on a Va I‘IZ nlﬁ pgff%? or 400

spect romet er; TRR FAPL 7 &eoqistod el Setaﬁeéa*? %®f delta val ues for

maj or di agnostl c protons given in parts per mllion (ppm relative
to tetranethylsi, . ﬁﬁqu rio
di et hyl sui phOX| 94%%%‘5@%5 sog{%ﬁ% g?%’? %t\g\n!}q?%? &cagt ed;
for exanpl es vmwﬁd@ﬁbﬂ/moftdﬂé vsku%@rwrémp%aﬁ?@ﬁ% givep in REts prrartior NVR
spectra only tHecHart adtrambhfltiBadTMSNe aBfeil standard using perdeuterio dimethyl

sulphoxide (DMSO-8¢) as solvertt 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 (F} are given in Hz.

Mass Spectra (MS) wers measured as follows: Ef spectra were obtained on a VG 70-2505
or Finnigan Mat Incos-XL spectrometer, FAB specira were obtained on a VG70-2505EQ
spectrometer, ESI and APCI spectra were obtained on Fionigan Mat SSQ7000 ora

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 (S10;)) was carried out using Fisher

Matrix silica, 35-70 pum.

Abbreviations
TEF tetrahydrofuran
s XRPD X-ray Powder Diffraction

DSC Differential scanning calorimetry



io rotaner are quoted; coupling constants (l) are given in Hz. Mass
Spectra (M5) were neasured as follows: El spectra were obtained on a
VG 70-250S or Finnigan Mat I ncos- XL spectroneter, FAB spectra were
obt ai ned on a VGr0-250SEQ spectroneter, ESI and APCI spectra were
obt ai ned on Fi nnigan Mat SSQ7000 or a 24 M cromass Platform
spectroneter. Preparative HPLC separations were generally perfornmed
using a Novapak(r), Bondapak(r) or Hypersil(r) colum packed with
BDSC- | 8 r éldeABMSphase silica. zo Flash chromat ography (indicated in
the Exanples as (Si2)) was carried out using Fisher Matrix silica,
3 5-70 m 1Ahlpepband affsrmuld(If; t et r ahydrof uran 25 XRPD X-ray Powder
Diffraction DSC Differential scanning calorinetry 24 CLAIMS 1. A
conmpound of formula (I); F HN V HO--0 NN NS HO OH (1)

characterised in that It is substantially pure ymorph 11, which
pol ymorph is characterised by an X-ray powder <& fr%ctlon pattern
cont ai ni ng speci fic peaks of high |ntenS| ,qy 5.5 (0.1 ), 13.50
(0.1), 18.3 (0.1), 22.7 (0.1) and 24. 3 28. 2. A conmpound of
formula (1) as clainmed in claim1 thatN in a substantially
anhydrous form 3. A conpo f forlﬁ:u s claimed in claim1l
or 2, characterised by an X-ray p

N
characterised in that it is substantially pure polymorph I1, which polymorph is characterised

by an X-ray powder diffraction pattern containing specific peaks of high intensity at 5.5° (+0.1
%), 13.5° (£0.1°), 18.3° (+0.1°), 22.7° (£0.1°) and 24.3 © (£0,1°) 28.

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

3. A compound of formuia (1) as claimed in claim 1 or 2, characterised by an X-ray powder
diffraction pattern containing specific peaks at 5.5° (£0.1°), 6.8° (£0,1°), 10.6° (£0.1%), 13.6°
(£0.1°), 14.9° (10.1%), 18.3° (+0.1°), 18.,2° (0.1°), 22,7° (£0.1°), 24.3° (+0.1°) and 27.1°
(£0.1°) 26.

4. A compound of formula (1) as claimed in any one of claims 1, 2 or 3 characterised by
a differential scanning ealarimetry curve to have an onset of melting which is in the range
136~138°C.

8. A compound of formula (1) as claimed in any one of the preceding claims which is in
the form of a hydrate.

8, A process for the preparation of a compound as claimed in claim 1, wherein the
compound of farmula (1) is crystallised from athy! acetate.

7. A compound as claimed in any one of claims 1 10 5 for use as a medicament,



diffraction pattern containing specific peaks at 5.50 (0.1), 6.8
(0.1), 10.6 (0.1), 13.50 (0.111), 14.9 (0.1), 16.3 (0.1), 19,2
(0.1), 22.7 (0.1), 24.3 (0.1) and 27.1 (0.1 ) 26, 4. A conpound of
formula (1) as clained in any one of clains 1, 2 or 3 characterised
by a differential scanning calorinmetry curve to have an onset of
melting which is in the range 136.139C. 5. A conpound of fornula (I)
as clainmed,in agymone ofgtr;e preceding clainms which is in the form
of a hydrate. 6 PRAfheeEtcalcompositorpropcRy oungd. as

cl ai med irc!é#naiﬂ\‘bl‘a’in‘ﬁ&ﬁfﬁjrg"ﬁrpga Con%o‘und gfaq?o ﬁﬁﬁ%gg%"ﬁ“d’“ any ene of
crystallised fromethyl acetard Phprmaceuncaly apeepiable adiliveed, dilnemtny cORe:.
of clains 1 to 5 for use as a nedicanent. 25 8. A pharnaceuti cal
conposi ti @ ComPRHsH . claimed in any one of <clains 1
to 5 in ad?i.xt%ﬁ)ﬁea\?\nmg ﬁeg‘cghar %a%gﬂﬂ'??%wﬁﬁ%%mwﬂ@smimadmany one of
di | uent o'ABY [ 2P for use inthetraeventieniof aretialanrmRmels EGHA RIS 5 0286 v
conpound  @srofihf AMRE, cBreRF 208 farYy eoé L | Uﬁﬂ% 5 for use n Pﬁgens‘“"th
prevention of arterial thronboti ¢ PE r@h‘ YAPSUATSISeASHat i ents with
coronary artery, cerebrovascul ar or peripheral vascul ar di sease. 10.

manul act ug ool oot <o R afhnafh PR EnE ot S Tie % tae maniabiore of

manuf act ugﬂkegjf a g{gdi canent for use’l
thronbot i € COMBMEEEPT BRRinithe peaveetionsof witednl tirombetay Sonflib&ioks in patients with
cer ebr ovaswohay aneryPerbBReRY Y Efﬁﬁipglgrﬁg{,%%ﬁ%re i 11, g

he use o
conpound as clainmed in any one o £#% he nanufacture of

a nedi canent for use in the treatnent or prevention of arterial

t hr onbot i tl. corifhel watof a&rmipdund@ at bt Mok sSoLORary artery,

cer ebr ovasglal of: el ph?pfaal Vascﬁegirt%ftgggesgf olattnd 130 5 1 e manufacture of
Use'in the freatment or prevention of arterial thrombotic complications in

patients with coronary artery, cerebrovascular or beripharal vascular disease



