1 NEW CRYSTALLI NE AND AMORPHOUS FORM OF A.TRI AZOLO (4,5-D) PYRI DI M NE
COMPOUND The present invention relates to forns of a chem cal conpound, in
particular to crystalline and anorphous fornms, nore particularly four
crystalline forms and an anorphous form The invention further relates to
processes for the preparation of such fornms, to 5 pharnmaceuti cal
conpositions conprising the conpound in crystalline and/ or anorphous form
and to the therapeutic use of such fornms. In the formulation of drug
conpositions, it is inportant for the drug substance to be ina formin
which it can be conveniently handl ed add processed. This is of inportance,
not 10 only fromthe point of view of obtalnlng a commercially viable
manuf act uri ng I ufacture of
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possi bl e. An@npmesﬂwamenﬁaksmﬂﬁympﬁegent significant problens in this
regard. For exanple, such materials are typically nore difficult to handle
and to fornmulate than 20 crystalline material, provide for unreliable
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be det er M neghneiAd d it, Suldybe capable of being effectively stored over appreciable periods of

15 fime, 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 problemms 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. It is to be noted, however, that this goal is not always achievable. Indeed, typically, it
is 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. Although the

10  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. Al though the 30 process of platelet adhesion to the
sub-endot helial 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 thronboti¢c occlusion of vital vascular beds, leading to
events with high norbidity such as nyocardial infarction and unstable
angi na. The success of interventions used to prevent or alleviate these
conditions, such as thronbolysis and aggioplasty are also s conprom sed by
pl at el et - medi at ed occl usion or re-occltision. It has been found-that
adenosi ne 5' -di phosphate (ADP) acts as a key nediator of thronbosis.
ADP-i nduced pl atel et aggregation is nmediated by the Per receptor subtype
| ocat ed on thle ipthatphiesf dmerbrdansel Wille ﬂ@@ﬁtaie&ewmgaﬁon(tbdtstﬂs ikihatwacaas P2YACe
or P2TAC) is to mar i
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descri bed, for, exa in the ref rence hries et aI Br. J.
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(see J Med. Chem (1999) 42, 213). Intentional Patent Application WO
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conpound of
have been described, for example, in the references by Humphries et al., Br. J.

Pharmacology (1994), 113, 1057-1063, and Fagura et al., Br. J. Pharmacology (1998) 124,
157-164. Recently it bas 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-
d]pyrimidine compounds having activity as P>r (PZY app or P2Tac) 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’ex.hibits high potency as a P (P2Y app or P2T ac) antagonist. It also has a

surprisingly high metabolic stability and bioavailibility.

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



(I') in a substantially crystalline form The conpound of fornula (1) is
conventionally naned: (IS[l cc, 2a, 3j3 (1S, 2R*),5&3]}-3- (7-

{[2-(3, 4-di fl uorophenyl)cycl opropyl] amno } -5-(propylthio)-3H1,2, 3
-triazo to [4, 5 d] p yrnnidin-3
-yl)-5-(2-hydroxyet hoxy)cycl opentane-1,2-dio 1. The conpound of fornula (1)
may exist in four different substantially crystalline forns referred to
hereafter as Pol ynorph |, Polynorph 11, Polynorph Ill and Polymorph IV. A 10
pol ynorph is a particular crystalline formof a conpound. The different

physi cal properties of pol ynorphic forAs with respect to each other and with
respect to the anorphous state may influence markedly the chencal and
pharmaceutical processing of a conpougg particularly when the compound is
prepared or used on an is industrial |l e. In one aspect of the invention,

t he pref err ed acnhysehddllyicnstaflioe fomef t he conpound of formula (1) is in the
form of Polynmorph |, Polynorph 11, Polynmorph 11l and/or Polynmorph IV. 20 In
an alternative aspect of the invention, a preferred crystalline formof the
conpound of TmnmmmMQd@fﬁnmsakuymwmphnﬂwnhnaBHG{heﬂadwnﬂngﬂSﬁmé i nvention

a preferred 4s Pol ynorph
11. 25 | nga "ﬁhﬁ &lgg&g;c}{%ﬂk?{ EJ}’?H@%&@ ﬁjgc’pg thlg) T}m-l 3%31;)} tSZI line form of
t he conpoundﬂgﬁnmﬂmﬁﬁﬂ)é&%hwkmmﬂmukynd%pwmk*lZdmh an addltlonal aspect of
the invention, a preferred crystalline formof the conmpound of 30 formula
(1) is PonnDrph V. 4 In a further aspect of the invention, the conpound of

formula (1) Tk qompﬁmé@lﬁmﬁﬁ (Qupyexish indpusidiftrsent whsiantiplly cavstadlive fsmeus form t he
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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

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

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

formula (I) is Polymorph 1.

In another aspect of the invention, a preferred crystalline form of the compound of formula
(@) is Polymorph II.

25
In a further aspect of the invention, a preferred crystalline form of the.compound of

formula (I) is Polymorph I

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

30 formula (I) is Polymorph IV.



5 random (see B. C. Hancock and G Zografi, J. Pharm Sci. (1997) 86 1). The
anor phous formof the conpound of fornmula (I) is referred to as Forma. W
have isol ated the conpound of fornmula (1) in crystalline and anorphous
forms. These forns may exi st substantially or essentially free of water
("anhydrous" forns). Therefore 10 in one aspect of the inventi-on there is
provi ded an anhydrous form of the conpound of forrmula (1) in a crystalline
formor an anorphous form By the use of the term "substantially pure and
essentially in the anhydrous fornf, wes4do not exclude the presence of sone
solvent, including water, wthin the crystal lattice structure or outside
the crystal lattice structure. An anhydrous formhas |less than 0.4 water
nol ecul es pekn cfortipo agpect o§therimvention, the(chmpyint hbforna Gy dracsubstintiallpr ef er abl y, t he
anhydrous fo i I ; : r ound nol ecul e.
Pol ymor phs. | R e e R e et v
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is in the rapgs  2@0esddmd §fFmBHATR BreRBOMHEs Fdm o137 5C, when it is
substantially pure and essentially in the anhydrous form Polynorph Il has

an onset of nelting that is in the range 127-132C, for exanple about 132C,
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lattice structure. 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, IT, 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 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 anhydrous form.



software. It will be appreciated that alternative readings of nelting point
may be given by other types of equipnment or by using conditions different
to those described here. Hence the figures quoted are not to be taken as
absol ute values. The skilled person will realise 10 that the precise val ue
of the melting point will be influenced by the purity of the conpound, the
sanple weight, the heating rate and the particle size. Polynorph |, when it
is substantially pure and essentially in the anhydrous form has an X-ray
powder diffraction pattern containing gpecific 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) 28. Mre
preferably, substantially pure and essentially anhydrous Polynorph | has an

X-ray powderminfoi fygedlly Qﬁder@agatgaasatr@@nfoamwgd SReGtallis@iongaksnedtthe. 3 (0. 1),
8.0 (0.1), 9.6 (0.1), 0.1), 15.3 1), 20.1 (0.1), 20.7 (0.1), 21.0
(0.1), 21.3 ibevelliolww*?fow exgfrgle Polymsmbdl, prorsqmeldeg. o6 Pol ynorph 11, when
it is substantlally pure and essentially in the anhydrous form has an
X-ray powder

diffractjon pattern containin lel eak intensity
at 5.5 (0.1 Jhemejuigpoinisyveje fgete“&‘ée gf%”)“galé “‘7‘“5’(?5‘ g) ﬁ%isoftﬂﬂg (0.1 ) 20.
Mor e pref er abdriyin Elnsa Dstlamsmaﬁdn;auqnu The a3el of sskinyg iis d¢fingd asrthy/shirduswized ymor ph H
has an X-ray_ powder diffra n attern containi eaks at 5.5
(0.1), 6.8 (%S%‘})‘A;gc tcfg%lgf 8°Tt‘he% 1 GegHTy gd wai&“@”ieggﬁfcpﬁﬁf?% TN 19.2
(0.1), 22.7 foBwii,It Qﬂlt&a@ﬂedétedahml aliefnativg Badings 2f Qeltifmojntrorp be glvetn,byv\/nen it is
subst ant i al | Y RUfEs AiERSRRI ALY cdlicbliey é}mwtﬁ&gg&g@%h&}g%{eﬂ& 30 X-ray

powder dlffractl n pattern co |ﬁ|n% specific_pea Intensity at
14.0 (0.1 ), the figuesqpoted 3re nqtdo e tekgn 29 absolyte yalpgy. Hhekifiefdpersgn wlll(realrﬁe) 28. More

preferably, @atw%c@setvmaé B3Rt RIBRMAuBhded byPRbMEPME,0! ymor ph 111 has
an X-ray powder fraction pattern containing specific peaks at 5.6 (0.1),

12.5 (0.1), T&lpem(do § jampleveight theyhegtims ate gpdhe p lfleﬁlzfo 1), 22.2 (0.1), 22.9
(0.1), 24.1 (0.1) and

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 5.3° (£0.1°),

15 20.1°(£0.1°), 20.7° (£0.1°), 21.0° (£0.1°) and 21.3° (£0.1°) 26. More preferably,
substantially pure and essentially anhydrous Polymorph [ has an X-ray powder diffraction
pattern containing specific peaks at 5.3° (20.1°), 8.0° (20.1°), 9.6° (£0.1°), 13.9° (20.1°),
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°) 26.

20
Polymorph II, when it is substantially pure and essentially in‘tbe 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° (0.1°), 22.7° (+0.1°) and 24.3 ° (+0.1°) 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° (x0.1°), 22.7° (20.1°), 24.3° (+0.1°) and 27.1° (£0.1°) 2
0.

Polymorph ITI, 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,



24.5(0.1)28. 5 Polynorph N, when it is substantially pure and essentially in
t 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) and 16.4 (0.1) 20. Mre preferably, substantially pure and essentially
anhydrous Pol ynorph 1V has an X-ray powder 10 diffraction pattern containing
specific peaks at 4.9 (0.1 ), 6.0 (0.1 ), 9.2 (0.1), 11.6 (0.1), 12.8
(0.1), 15.6 (0.1), 16.4 (0.1), 17.2 (0.1) and 18.1 (0.1) 20. Forma, when it
is substantially pure and essentially iéh the anhydrous form has an X-ray
powder diffraction pattern containing no sharp peaks. 15 The X-ray

diffraction data for Polynorph |1, Polynorph |11, Polynorph N and Form a.
wer e obt ai ne&tbsiéntityy Bire prsresemEdy enbyderprabRorPhifdasen Xyrydorieract i on data for

Pol ymor ph | ¢#83i008a8E M thikiehd\DednFakd £3.65(:095) 1MR4TRS higle (iohtq,w Il be
appreciated that different equipnent and/or conditions may result in
slightly diffiéete@d 10atdt° 580 13 2540eP 4P)edR 2 1ERED 229D(F0HY), 24 Hures ) qubt ed are
not to be taggglo@ﬁlgb@ol ute values. In an alternative aspect of the
invention, a solVated formmay be formed, for exanple, a hydrated form (a
"hydrate")s. Therefore in this aspect of the invention there is provided a

hydrate of tpg,coRRNNMeRI: id«biliAtyphie Jn@esgénm}ﬂh Lhiee Liord 3y 4l at e has

0.8 or nore 25" water nol ecul es per "conpound nol'ecul e ((80% or nore hydrated).
A heni - hydr aKerahpeywdepdifigetéon pettemn eonthindnepegificancakef kighiintessifyet 4.8o@pélind

mol ecul e (40480%hy 19118 68 (foulet AN s heabh 458 qof ' ntion there is
provi ded anygn‘i g("toerglig§ae(g%3i/g’tlgl6l |(_r?e %%gllof? &g%?g%ﬁﬁgﬁéérr%ﬁof t he conpound
of formul a ($9bstamjady pyrgpidessentfedy pibydigpePdlgnayph Wdiay wro¥pdy powder, Pol ynorph 11,
Pol ynor ph I | ke RALY R - ago Many terabd o (1b. ighventi on
provi des gny m%ﬁﬁr@%@ %%%{Vﬁﬁ%%ﬁﬁ?)?&%% Bo%n?i%g%lelap% oi(r%rbgﬁ’flulrétnher
feature of tRAEGLYERET EA1DNE6E (H0I°hrlodl Ged)al7pd ¢tkiSsarfdds. 1f . 15 Wduct i on of a
crystalline formof the conpound of formula (1) by crystallisation of the

conmpound of )
Form o, when it is substantially pure and essentially in the anhydrous form, has an X-ray

powder diffraction pattern containing no sharp peaks.

The X-ray diffraction data for Polymorph II, Polymorph ITI, Polymorph IV and Form a.
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 alterative 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 (Y) 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 L Polymorph II, Polymorph I, Polymorph IV and/or Form o.. More preferably, the
invention provides any mixture of Polymorph I and Polymorph IIL.



formula (1) froma suitable solvent. Preferably the solvent is selected from

the group: s ethanol, ethyl acetate, iso-propanol, iso-octane, acetonitrile,
water, or a mxture thereof. More preferably, the solvent is selected from
the group: ethanol, ethyl acetate, iso- propanol, iso-octane, water, or a

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

m xture of methanol and water, ethanol, ethyl acetate, a m xture of ethanol
d an water, a mxture of iso-propanol and water, a m xture of ethyl acetate
and iso-octane, and is acetonitrile.7The conmpound of fornmula (1) can be
prepared by nethods anal ogous to those described in WD 9905143. is To
initiate crystallisation, seeding with crystal (s) of the conpound of formula
(1) may be required. Seeding with the required polynorph may be necessary

to obtain thefl&?le%%gcr)}theoﬁwc orj tﬁer[a lsgn%sc{eg‘ag oceas“' H'LBOf %crt]wno mpound of

formul a (Ifn? om an appropr e SO0 Peved by attaining
supersaturanwmhmeﬁunOQ&aﬂmMemmhyﬁvumhKﬁ@ybedb@hmeﬁmmcem&pmdaf|on and or by

the additi gf,Qf, Ll SRR ﬁr@feﬁplg\m@vwls bl ddiee gpound of 20

formula (1) 1s p or y so e; exa suita ents include
hept ane or cthasdtivharetpte, igy-yiopaapl, rsgaﬁfm@naqe@mﬁéfr aatgr ona mirdre thereef. Wi | | vary

dependi ng LN?&Qpxteﬂ?ablycfﬂg%ﬁfl@gél&&d(ﬁfomttﬁ@gr%nmegeth)rl aéé?itytsbpn the sol vent
system used and t he net of rystallisation adop S The conpound of

fornul a (1 )PrepARbrispsactns, Wﬁ@npb% ﬁ*iwgythsléofi Sylebly.dee qo}ver&ﬁ“t %?@cfa%% theeaction  mix

usi ng t echnirgiigesmiiid oflleiakol bt Mt&saha%ku Lthya deekafe, b Bxnat bf etf2061 agxanpl e, by
decanting, filtration. or cenLrlfu t he conpound f fornula

(1) in crysST3FH 3RS FP RIS éégﬁﬂé%% i -SRBRT: 2

pr ocedunes.acdéhitopet i onal recrystalllsatlon step(s) may be perforned usi ng the
sanme or different solvent systens to reduce further inpurities, such as
anor phous material, chemcal inpurities or to convert f he crystalline form
from one pdlhyg nemyehnd oftfomahdhlker begutppred bpinetpdsiandlegoas th yibsadesctiBedin an

anhydrous fppmygsks addition a conditioning step may be performed, exposing

t he

15 To injtiate crystallisation, seeding with crystal(s) of the compound of formula (I) may be
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

crystallisatioﬁ 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 (¥) 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

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



solid to high humdity, in order to renpve anorphous material. Preferably
the crystallisation is carried out directly fromthe reaction solution. s
Alternatively the crystallisation is perfornmed froma subsequent sol ution.
In a further feature of the invention, there is provided a process for

preparing Polynorph I, which conprises obtaining a few seed crystals
of Pol ynorph I fromthe slow crystal growh of Polynorph | froma nelt of
Pol ynorph 11, and using this to seed a reaction to m xture conprising of the

conmpound of forrmula (I), and a suitabl egm xed solvent system such as
met hanol /water. In a further feature of the invention, there is provided a

process for preparing Polynmorph 11, which conprises crystallisation in a
sui tabl e sol wept asydstns fgmelnrydlition eecatigoningsstapmag be perforeed, bxpating the of the
invention, thefg Fi%hﬂﬁr&ﬁit}d%goraer%gﬁ\% fanio ol ERAL{ ng Pol ynorph 111, which
conpri ses crystar satiron’in sul tabl e so vent such as an al cohol, for

exanpl e ethanol or isopropyl alcohol (IPA), in particular seeding with

crystals of Rolynmy mbcrw!uhéa&onﬁlc%wau@gir&amm%%t% shgggula (1) in a
sui tabl e sol vent such as further feature of the invention,

there is p%ovﬂﬁéﬂwﬁbﬁ¥%%$§§m@@¥“bP%%§W$ﬁ@mﬂ§WVﬁBFﬂﬁ°mPW1 whi ch conpri ses
crystalllsatlon fron1a SU|tabIe solvent such as acetonitrile, in particular
seeding with c al s of |V.or a period of slurryi a_conpound of
formula (1) e ﬂ.f?aam%fp tasjhysfn é‘ﬁ%?ﬁs%{%“%?@é‘tp&‘ﬁsﬁ rpEpas PabRGREher 1 eat ur o
of the i nventwhivh cpiiprisesi@aiingd 262841 ch@falspmpﬁﬁdmgxmAmbwbryhﬂaﬂ
substantially fre |l e, slurrying

e
a conpound of™% ?fr#ﬂyg’ofah)%ré%ﬂp I{SdfPlolymﬁ ‘maal %%glfs tvvgﬁeg? e 8%ent syst em
(preferabhy [ndusabeprisingtof the coropquead a&fmladi), dmda sﬁﬁblefrmxad]solvenlé}/sdmys 30 In a

further featg&gﬁggw&gﬁvkg&gntlon there is provided a process for the
production of t conmpound of formula (1) in substantially anorphous form

whi ch conprises freeze drying
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.

In a further feature of the invention, there is provided a process for preparing Polymorph
I, which comprises crystallisation in a suitable solvent such as an alcohol, for example
ethanol or isopropy! alcohol (IPA), in particular seeding with crystals of Polymorph III or
shurrying a compound of formula (I) 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 I
substantially free of Polymorph K, which comprises, for exémple, slurrying a compound of
formula (I) in C_¢ aliphatic alcohol/water solvent system (preferably IPA/water) ata
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



9 or spray drying a solution of a conpound of Fornula (1) using a suitable
sol vent system for exanple ethanol/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

obt ai nabl e by any of the above-nentioned processes. 10 The conpound of
formula (1) in crystalline and/ or anorphous formacts as Per (P2YAOr or
P2TAC) receptor antagonists. Accordingly, the conpound of formula (1) in
crystalline and/or anorphous formis yseful in therapy, including

conmbi nation therapy. In particular, the conpound of formula (1) in
crystalline formis indicated for use in the treatnent or prophylaxis of
arteri al thre;rdpayhﬁ/mgcarmﬂuﬁmdfiamapduﬁd piHoni @) Wingh sGieblRRalvsNt kR Y, 1S

cer ebrovascul ar orl ‘W] ( vascul ar di sease. Arterial thronbotic

conpl i cat i on&” ﬁWPe’e dé*finst abl e angina, primary arterial thronbotic
conplications of atheroscl er05| s such as thrombotic or embolic stroke,
transient is em.c .a h ar .di s ardi al

i nfarction %F%e%nr SWIE Elf'%te Q Egsﬁis‘an lav?togrhlleafhecpoﬁ%rf g r?%rr?sydue to

i nt er vent isonéess thand”her oscl er ot| C d| sease such as angi opl asty, i ncl udi ng
coronary angi oplasty 20 (PTCA), endarterectony, stent placenent, coronary
and ot her vascular graft surgery, thronbotic conplications of surgical or
mechani cal d&mafyehes gppet abthe ingenfian, dieraig previd¢ds domppung obfeisitdelvagy oohe sur gi cal
trauma, recopgivkehionss gidegesy including skin and nuscle flaps, conditions
with a diffuse thronbotic/platelet consunption conponent such as

di ssem nat ed i ntravascul ar coagul ati on, thromnmbotic thronbocytopaenic

purpura, 25 hrmb:wrmfﬂ)haﬂarm; mScYﬂd[lﬁhH&;d/dr &h&ﬁma EFmGOER B.e@R Y QR %r Of

septicaem a, t res ratory di.stress ndr.o n phos hoI|p|d

syndr one, heBg’?ﬁchefeﬁ acfof”ﬁtf’ FES. %‘ﬁ’ o'ﬁ‘rqc?%ﬁ}“g tliinafﬁﬁ@ ? ecl anpsi a, or
venous t hr ombeiir s:nembdms &smdeepfoVaitierdph ioiddigicsmbination decpy. l]ilSpaWI:uﬂr sease,
haemat ol ogi cql .GONL{ | ‘%(fqg'rﬁxuﬁ] Mo BS st AU ORI ri{dicg‘xﬁ@%or Y& ifi18 8888 of NC! Udi ng

t hr ombocyt haem a,' si cKl & ce ease; or in reventron of mechani cal | y
30 i nduced pblaphyﬂaéts Oémem‘alabnomhotlcrvompmtlorsumtla@ \uaquﬁrqnarp@ttmnary bypass and

extracor pgr e@érebrovascular or peripheral vascular disease. Arterial thrombotic complications may
include unstable angina, primary arterial 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), endarterectony, 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 bloed prody



menbr ane oxygenation (prevention of m crothronboenbolism,

mechani cal | y-i nduced platelet activation to vitro, such as use in the
preservation of blood products, e.g. platelet 10 concentrates, or shunt
occlusion such as in renal dialysis and pl asmapheresis, thronbosis

secondary to vascul ar damage/i nfl anmati on such as vasculitis, arteritis,

gl omerul onephritis, inflammatory bowel disease and organ graft rejection,
conditions such as mgraine, Raynaud' s phenonenon, conditions in which

pl atel ets can contribute to the 5 underibyi ng inflamuatory di sease process in
t he vascul ar wall such as at heromatous plaque formation/progression,

stenosi s/restenosis and in other inflammtory conditions such as ast hma, in
whi ch pl at el eensenipgs, Bt et oselusiesy sucheas itf xgeal dialysia and rilasprpheresia dhrpmbasise

i munol ogi Cakecoﬁ%ﬁ@@%c@&gﬁrﬂ%/mf aHnd 6 subk(‘&i'v%hht%”&tehﬁ&' ude treatnment of CNS
di sorders and prevention of rowt h and spread of tumours. 10 According
to a furt her seBgaloperdfitiy W@%@@fﬁowe’rﬂ)@hﬂel%mgaﬁ‘@@ eisctionorpndiienssudkonpound of

fornula (1) 'ad”lmfgfaﬁétfadyhida% pﬁ&d/n@ﬁorﬁé&&ﬂﬂb&%w&@ﬁ PlatkRfs clS@nirButd tdfat hod of
treatment of the .  hugan or ani mal body eragg is Accordi ngl to an
PA

addi ti onal® f &3feiyiae Pramppgony diseash Profesy %‘ﬁlﬂ‘? Vd?f“l"‘h‘é such assfhstpmatoys PIA®ec onpound

of formul a (Fmitonprogdsddd, IstBtEbsﬁMfeﬁchw&ﬁ@fnp)lflﬁtJﬁﬂit@rhﬂbfny6nd¢Sﬁs &sh & Medi canent .
Preferably, the co un f for | I ine and/ or, anor phous
Form i o used S8 EaRRP e =Rl Aaish reBr A BBt B R P B RAG)
receptor in aiswmdgksoﬁtd’eﬂr iadicatiahs igclode tegmant oGN8 distrdéers gnd pvdyeioproéf er abl y,

t he corrpound f I n rystal | i ne and/ or 20 anor phous formis used
as a nedi carre(r%tgm}wgH S%r %dc#&h%or preventing arterial thronbotic .
conplications in patients with coronary artery, cerebrovascul ar or

per | pher al. Vaseito 1 diB8ARGedt B e HAERARE M A0h IRl yaRe37 U bei ng.

According to the invention there i's further provided the use of the conpound

of formula (fomulgeD erestaine and/orombensdrmefivispguaciragofirraiewhel thtinuf act ur e

of a medi cangibanfopinits®odsbyatlerasit agoni st of the Per (P2YADp or P2TAQC)
receptor. In particular there is further provided the use of the conpound
of fornmula (1) in crystalline and/or anorphous formin the

15 According to an additional feature of the present invention there is provided the compound

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,y (P2Y app or P2T ac) receptor in a warm-blooded animal such as a
human being. More preferably, the compound of formula (I) in crystailine 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 Par (P2Y app or P2T ac) 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.



manuf acture of a medi canent for use in the treatnent or prevention of
arterial thronbotic conplications in patients with coronary artery,
cerebrovascul ar or peripheral vascular 30 disease. Il The invention also
provi des a nmethod of treatnment or prevention of arterial thronbotic
conplications in patients with coronary artery, cerebrovascul ar or

peri pheral vascul ar disease, which conprises admnistering to a person
suffering fromor susceptible to such a disorder a therapeutically
effective anmount of the conpound of fogpula (1) in crystalline s and/or

anor phous form The conmpound of fornmula (I) in crystalline and/or anorphous
formmay be adm nistered topically, e.g, to the lung and/or the airways, in
the form of FielimehtinsopeBiRNSnARE] of HEAmera of frevehonaf atedialhrpavatRr
fornul ati ons; or. st.em cal | e.g. by oral admnistratiaon in the 10 form of
tabl ets, pil ?Ogl,p{‘%agl%%?ul? Rentg %taﬁ‘ér?rgﬂ’o%%‘é’r %ere(?FOV&SP&lﬁiﬂrB?fpggﬁ B Bar ent er al

adm ni st r at i diseasej whitthenipisenadhingteeing foe ppasresnffening| fromair sistaptilsle @rsusits pensi ons,
by subcut ane inLstrati . ct al rnistrat.ion..n the form of
supposi tori e‘g%g(%e??{rﬁlgﬁé%tgrc %&Ie&g@ eoug%o%gﬁhﬁp%@g%ﬁﬁaa (nlgly?t%l&&er ystal line
.and/ or anor pndies ahesphpuptoymbe adnini stered is on its own or as a

phar maceuti cal conposition conprising the conpound of formula (1) in
crystalline and/or anorphous formin conbination with a pharnmaceutically
accept abl e  Hielcomprund afiogpdntl) sarBlingsdfor aporphye foan Biew be adeimstered pr ovi ded as
a further fehi®, & «d ﬁ\@lunb&Y&&&HeQHwaysﬁhﬁe&ﬁﬁﬁdfkaWns,ﬁﬁHﬁEﬁ%hé HPR conprising
the conmpound of formula (1) in_ crystalline and/ or anprphous formin

associ ati on SN dsRaperitceirrnaions onyetepicalls &8 3o odf 1minETatioRP theant  and/ or

carrier. pkar foirg bf tabldty, pRIsedapsuled Gy@pE p SRR QS blah 3 SorB9 baredéhlaiminigationat er i al

capabl e of cauysi adverse reaction, such as ap adverse .allergic
enetion D R R R e ROkt eRtSe e bR PSR [ e
conmpound of érdy mastabadndipistration ortiysoanh bfi sngpositodiéson tamderphiius f or m nmay be

adm ni stered by oral or nasal inhalation. For is inhalation the conmpound of
formula (1) in crystalline and/or anorphous formis desirably finely

di vi ded. TheTkesappund obforriige (uingrystelling ndéer graerplhdui feem snay bordmamserphous f or m
may  al so,;be,AdEvRios i S REmPXediBA Bengdbitish SpriRONEE Lorlpdhd! & formdB ) inhal er may

be a single or a. ] o )
crystalline and/or amorphous form in combination with 2 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 (¥) 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 (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
multi dose inhaler, and may be a breath actuated dry powder inhaler.

30  One possibility is to mix the finely divided compound of formula (X) in crystalline and/or

- amorphous form with a carrier substance, e.g. 2 mono-, di- or polysaccharide, a sugar
1
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Suitable carriers include sugars and starch. Altematively the



mul ti dose inhaler, and nmay be a breath actuated dry powder inhaler. 30 One
possibility is to mx the finely divided conpound of forrmula (1) in
crystalline and/or anorphous formw th a carrier substance, e.g. a nono-,
di - or polysaccharide, a sugar alcohol or another polyol. Suitable carriers
i ncl ude sugars and starch. Alternatively the 12 finely divided conpound of
formula (1) in crystalline and/ or anorphous formmay be coated by anot her
substance. The powder m xture may al so be di spensed into hard gel ati ne
capsul es, each containing the desired gpse of the active conpound of formula
(1) in crystalline and/or anorphous form 5 Another possibility is to
process the finely divided powder into spheres which break up during the

i nhal ati on pmelyeliMided comprund sherdr(Dza drypeliokeandionymdyphofi§ fotrmdiay bt 0 t he dr ug
reservoir of.,g.q inbﬁt@:ss‘ﬁbétﬂlb?h‘ggp wRedni &F&%Ld amwﬂ@&&eﬁﬁd M@gﬂ@lggf (r) in

which a dosing urit neters _desired dose which Is then In by the
patient. W toapstles.sachrontaiging e dagired dase ofthe entioepmpowtd of Eymur ) 1) with or

W thout a cagysiafifne siPStARGRolsTodel | vered to the patient. The pharmaceuti cal
conposition conprising the conpound of formula (1) in crystalline and/or
anor phous’form may conveniently be tablets, pills, capsules, syrups, powders
or | granul esadoffer ﬂ{sﬁbili@dfﬂo@&&'&{s@{eiﬁay ldﬁrlcﬁﬂ pévRiePintoapheddsatnidibreak g Ut aneOUfs

sol utions, suspensions. for parenteral adm nistrati or suppositories for
Cectal adni ik G g siopeghot, The SR P4 T P RUCCBRIBIRE of f or mul a
(1) in crystradehbhief andltidsseatakp BeBat kerwn astryTubbabadfrineddciv dobinganiadj uvant or
a carrier, e,g. lactos saccharose bjtol, nni.t ol t arches such as
pot at o staré%,ﬁ%%?ﬁﬁﬁ?ﬁ?ﬁﬁwoFggﬁ§P8%%%?§%#wB%F?uibégmﬁﬁﬁﬁﬁﬁFf%SE, a bi nder
such as gel apmpendof fpohyly (hyithyrwitibutdoamier sibdange Is deliversd fit thepatibntas nmagnesi um
stearate, 20neal 6l U0S LA AL RS IMh EQG IR brm BN e crR@figt f | n, and the
i ke, and théh%h%%bregéégkﬁﬁn?%lt%%ﬁg%g. ?ﬁnboategm?ab e%fqggéﬂ%equired, t he
cores, prepanéer arorpheseiorpagy atyssrientlypstablets, ndlsepaiohisypa PeisEsent r at ed sugar

sol uti on Whi&Hu X8 ¥or 6L iR stEhtiGh; sOHIBpAEARICr sthRhtRlebR@olutid R SpBhsiddst ani um

di oxi de, and the Iike..AlternatlveI¥,,the tabl et may be coated wth a
- for parenteral administration or suppositories for rectal admnistration.

For oral administration the compound of formula (I) 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 polyvinylpymrolidone, and a lubricant such as magunesium stearate,

20 calcium 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,
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

3 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.



sui tabl e pol yner dissolved either in a readily volatile organic solvent or
an aqueous 2s solvent. 30 For the preparation of soft gelatine capsules, the
conmpound of forrmula (I) in crystalline and/or anorphous form nmay be adm xed
with e.g. a vegetable oil or polyethylene glycol. Hard gelatine capsul es
may contain granules of the compound using either the above nentioned
excipients for tablets, e.g. |actose, saccharose, sorbitol, mannitol
starches, cellulose derivatives or gelatine. Also liquid or semsolid
formul ati ons of the drug may be filleg into hard gel ati ne capsules. 13

Li quid preparations for oral applicati A may be in the formof syrups or
suspensions, for exanple solutions containing the conpound of formula (1)
in crystalline and/or anorphous form the bal ance being sugar and a m xture
of ethanol, water, glycerol and propylene 5 glycol. Optionally such I|iquid
prepar at i onsLifw( Praweiannfos srabapplicationapeyrhedn the ? o) OF YU OT SHEPERACES, felacchar i ne

and car boxy n@&aﬂﬂﬁie%&hﬁdﬁk @&@auﬂ&% t8e dolip6lkRINYF ABmAY EMin c%fsta@ﬁnbﬁr{d/o%ﬁb h&lts  known
to those skilled in_art. gure f an X-ray diffraction pattern for

1.
Pol ynor ph | fRE%“&%’ia&“FFéﬁ“ﬁéi‘%%@a“S PHFP’ieﬁéeth%l P FCSREIREIHE in O - 0
confi gur ati ogly&V eptibidly Sl Miqii@pgaratiohm#l(oRin\Wblbtting aants5ﬂzﬁr&ﬁﬁﬁds exposur e
per 0.02 20 increne Th X- en ed b l ong- fine
focus tube o%ﬁW&f@ﬁﬂﬁFeﬁﬁi gﬁﬁygﬁﬁ%‘$¥ﬁé Vé@%?ﬁﬁé%ﬂ q@ﬁ EORIPEY S was
1. 5406 A. Figowe tdth@seiskillehinX¥etr ay di ffraction pattern for Pol ynorph |
obt ai ned using a Sienens 1s D5000 machine in O - O configuration over the

scan range 2 to 30 20 with 4 seconds exposure per 0.02 20 increment. The
X-rays were Generlaliedn Byayxdifugion pateonigr Palymorplolowes obteingseusinge Phtlipel at 45kV and

40mA. - The,, WaX%ﬁ@ﬂgﬁ‘nm V%hﬁ%%?@f%&ﬂﬂ%%ﬁ 4%%%9%%59?‘1@46‘519%th0204r'59‘3t ed using

a zero backgroun e conpound was placed. The hol der
was nmade fr oferends papgiuee rer 62°200 insfenzent. Wb@?ﬁ-ra)W@mewwdlbéemonpmlow ong a non-

20 diffracti pg MlLARMe @éleﬂat&mmok@%h shigs £ “%oel&le&lo%k hVrafd s 155464 gh. The

X-rays inncident upon surface were negated by Bragg extinction.

Figure 1.2 is an X-ray diffraction pattern for Polymorph II obtained using a Siemens

15 D5000 machine in 9 - 6 configuration over the scan range 2° to 30° 26 with 4 seconds
exposure per 0.02° 28 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 Il obtained using a Siemens
D5000 machine as described above.

25 v
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 pattem for Form o obtained using a Siemens D5000

30  machine as described above.



Figure 1.3 is an X-ray diffraction pattern for Polynorphs |1l obtained using
a Sienens D5000 nmachine as descri bed above. 25 Figure 1.4 is an X-ray
diffraction pattern for Pol ynorphs |V obtained using a Sienens D5000

machi ne as descri bed above. 30 Figure 1.5 is an X-ray diffraction pattern
for Form a obtained using a Sienens D5000 nachine as descri bed above. 14
Figure 2 shows DSC graphs for Polymorph I, 11, IIl and IV and Form a
obtained using a Perkin Elmer DSC 7 instrunent. The pan type was al um ni um
with a pierced |id. The sanple weight Mas 1 to 3ng. The procedure was
carried out under a flow of nitrogen gas (30nil/mn) and the tenperature
range studied was 30C to 325 C at a constant rate of $ tenperature increase
of 10C per n¥igurae? shpvs BSHO eiephsider Robalorphd dLtTH and Biead Feinse. offtaigednsings wi t h

b ffect
Phe el ati versnnThGeRT RSt ARLRARe WAL SIREElqd il MR RN B COT) o0
the positi onsampler\@flghéms bmémgsﬂ&“fpf@e@eﬂw%wamh@%mbr sfovhef gigemgaswhi ch t he
sample 10 S| b O b e‘eﬁlg&a{,ﬁ%mksgmmvfy;sag ZBhYs E@Mz‘,@stakpﬂate%% the

di ffract onet sur anarit e sanple may also have a small
ef fect. Henc@rrtphtetuchlmfwaamfl@?f:mtnn@rcm data pr esent ed are not to be taken as
absol ute values. The invention nmay be illustrated by the foll ow ng
non-limting les. Is Exanple 1 { 1511 a,2a,313 (I S*.2R*).5 61 }-3-(7- {
f 2-(3, 4-di f[t@@u%é@ﬁ%{l@b@@g%&}nﬁh&p Wﬁl@)gags above 30 microns in size and non-

(propyl t hi 0) yRtylas geo?%aﬁd‘s'nﬁggkf&t the relative intensity of eaks. The skilled erson will also
[4,5-dl pyrimdin-3 droxyethoxg%% oentane- diol in the form
b§)

of Pol ynor ph feal lszehapéﬁ Posthmrﬁéreéaa%@umﬁeaﬁe ﬁme%tse(bf)chﬁ %Wflwb thespARle
Pol yror phiel | sifs3rn dif@gtdareat 8 (B W@rocaibtbnionNthe diffractometer. The surface

planarity of the sample may also have a small effect. Hence the diffraction pattern data

presented are not to be taken as absolute values.

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

Example 1
15-[1a.20.3B(1S*.2R*).5B1}-3-(7-{[2-(3.4-difluorophenycyclopropyl]amino}-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 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.
Part2

25 A solution comprising of the compound of formula (I), 5Sml/g methanol and 7.3ml/g water
and a small quantity of seeds of Polymorph 1, was crystallised at 30°C. XRPD and DSC
confirmed that substantially pure Polymorph I had been formed.

Example2 .
10 {18-[la20.3B(15*.2R*).5B1}-3-(7-{[2-(3.4-difluorophenyl)cyclopropyl}amino}-5-

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




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 Polynorph | as

i ndi cated by DSC. Part 2 2% A solution conprising of the conpound of fornula
(1), 5m /g nethanol and 7.3m |l g water and a small quantity of seeds of

Pol ynmorph 1, was crystallised at 30C. 3'RPD and DSC confirned that
substantially pure Polynorph | had been fornmed. 30 Exanple 2 . {1 S-fla 2a
36i (1 S* 2R*) 5pl1}-3-(7-?2-(3 4-difluorophenyl)cycl opropvl ! aniino}-5-
(propylthio)-3H1 2 3-triazol o[ 4, 5-dl pysi m

di n- 3-yl ) -5-(2-hydroxyet hoxy) cycl opentane- 1,2-diol in the form of

Poi yrrnorph Ii 15 Chl orof orm (1501) was added to 45ng of the conpound of
formula (1) @ARdhe ((50L)Waeadde@s 4saiREH: &@ﬁmmk&ﬁulem) QYEthe Aix@iream bat h.

The resulting solution was |left to crystallise over Eght and dried under

flowi ng ni tr SGEHAmREIeSissefopsrer dster PRl he FRSttng ssltiomypsipt tp cosiiliss Pol ynor ph
Il had been besars: aan@Q&HﬁHrfﬂo@mE nﬁro&mf XBPR 2D ST €ohfidned that Ribjtadtiaflgl }- 3- (7-

{f2-(3,4- dlfluo5 gh amno }-5- (propylthio)-3H 1,2, 3
-triazolo [4P"8 MQT % -(2- hydroxyethoxy)cyclop ent ane-
1,2-diol isn the form of PonnDrph [11 10 Ethanol (2001) was added to 10ngy of
the conpound of foanula (1) and the mxture warnmed to dissolution over a

st eam bat h. ¥%e—¥esult|ng solution was left to crystallise over night. XRPD
and DSC conf Ntmdzbangﬂsam'ﬂ&ﬁuﬁe(mmgBoddﬁﬁmrmmyl)byc_a_)n py]ﬂdmm -been forned.
Thi s materlal( WA S 19 : 19 1y of

Pol ynor ph | | ‘Geére 55 O Bttre ot S oLt OOt sopr opanol .
To this sIurm&ﬁxﬂﬁnmnﬁnﬁoﬁﬂﬁyﬂmqﬁﬂﬂ15 nlxed PonnDrph 111111 wer e added.

At er -2 Y SRR B GMMELS) PBind & SRLUEREPB oo DAGRSAE e0 s shown

warmed to dissolution over a steam bath. The resulting solution was left to crystallise over
night. XRPD and DSC confirmed that a mixture of Polymorphs II and IIT had been formed.
This material was used to seed a larger scale preparation: 191mg of Polymorph II were

shuried in 1ml of a 50% aqueous solution of isopropanol. To this slurty, 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.

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 (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 5 _
{15-[1o,20.3B(15* 2R*).5B1}-3-(7-{[2-(3,4-difluorophenyl)cyclopropyllamino}-5-

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

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




Example 4 11 S-f | a,2a.3~1(1S*.2R*1.5)il}-3-(7-J

f2-(3,4-difl uorophenyAcvcl ooropyl }am no} -5 220
-(propylthio)-3H1,2,3-triazol o[ 4, 5-dl pyri m di n-3-yl)-5-(2-hydroxyet hoxy) cycl
opentane- 1,2-diol in the form of Pol ynorph N Acetonitrile (0.12nl) was added
to 10ng of the conpound of formula (1) and the mxture warned to

di ssol ution 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 that this wasga distinct polynorph. Exanple 5 f1S
fla 2a 30(1 S* 2R*) 5RI}-3-(7- ff2-(3 4-difluorophenyl)cycl opEgpyl | am no}-5
e- 30 (prop Ithio)-3H1 2

3-triazol o 471he EUn@yxﬁridmfﬁjrﬂﬁuB(Ukjl*sﬁvX\ﬂasl?l)édﬂ\fb&)ﬁei Fo9x yQueyiss |sélﬁk€bﬂbﬁéthalxoﬁ di ol

pr edom nent | h orm of e co ound of for a (I) (218mg)
was di ssol vegzd’l“{b i %69‘58‘?011439’[1 8&‘”%?‘ Vet ?51I OPPSS P res
solution, a Euﬁrhthdafoluhénﬁfﬁdthaf fronad @Ted‘ﬂﬁﬁ@Vx&ﬁdﬁﬂuﬂéxﬂﬂﬂmSﬁderfEb&)llbﬁﬁxgl t| ng

saturated solution was t eeze us rtis insgr tation under
the fol |l ow n§°ndt%’ﬂiﬁv?‘i“6rﬁg?w H’c?ﬁ*”f%’?&ﬁﬂ“‘ F%‘Hg‘PF‘Jrf@ atfﬁo{?r(g’,amgl?ﬁbensed

t enper at ure tdkratuedoizeg). s tenperature 20.3C). Reference Exanple | 11S-f |
a, 2a, 3R(1S*,2R*).5 j31}-3-(7-1 f2-(3, 4-difluoroohenyl)cycl opropvl | am no}-5-
(propylthio)-3H1,2,3-triazol o[ 4, 5-d] pyri m din-3-yl)-5-(2-hydroxyet hoxy) cycl
opent ane- toRh{eEemdeEiaug;lsDI ution of

{3aR-[ 3aa, 4a,6a 113*

cycl opropyl | 2

[ 4, 5-d] pyrl m(ldbﬁy-lt&o)ﬂl‘f-ﬂﬂﬁr:tahmpw{@a Z]EZHImdm- -yl) 5-(2-hydroxyethoxy)cyclopentane- _

di met hyl - 4H gycl. gpenta 1, 3-di oxol - 4-yl ) oxy] et hanol (Method A, 0.59g) in
trlfluoroace acid (15n1) and water( 15ml) was stinted at room
tenperature for 30 mnutes. The reaction mxture was carefully added to a

sol ution of sodium & G RARALBafiZL el BB (A 229 MM ftuorophenyl)
cyclopropyl]amino-5-(propylthio)-3H-1,2 3-triazolo[4,5-dpyrimidin-3-yi} tetrahydro-2,2-
dimethyl-4H-cyclopenta-1,3-dioxol-4-yl)oxy]ethanol (Method A, 0.59g) in trifluoroacetic

ts  acid (15ml) and water( 15ml) was stirred at room temperature for 30 minutes. The reaction
mixture was carefully added to a solution of sodiwm 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%y; NMR: 8.95 (15, d, /=3.3),7.39-7.21

0 (24, m), 7.10-7.00 (1H, m), 5.12 (14, 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 (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 (14, 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



and stirred for 30 mnutes. The m xture was extracted with ethyl acetate,

whi ch was dried and evaporated. The residue was purified (Si 02, ethyl
acetate as eluent) to afford the title conpound (0.44g). Ms (APCl) 523
(MtH+, 100%9; NVMR 8.95 (11-1, d, J==3.3), 7.39-7.21 zo (2H, in), 7.10-7.00
(1H, m, 5.12 (1H, d, J=6.4), 5.05 (1H, d, J=3.6), 4.96 (111, q, J=9.0),
4.62-4.54 (211, m, 3.95 (1H, br s), 3.79-3.73 (1H, m, 3.55-3.47 (41-1, 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 (111, nm, 2.07- 2.00 (1Hq7n), 1.73-1.33 (4H, m, 0.99 (31-1,

t, J=7.4). 25 Preparation of Starting Materials The starting materials are
either commercially available or are readily prepared by standard nethods

{1 om knowun a8 (1Al & e o+ 50l Ry 1107 50l OG0 1RAA] LeBEroRifimldol St r al | NS

but not limtattons of the preparation ol sone he starting materials
used in the #enykhiorh fazo loRGS -y éllgﬁyl}'ietrahydro 2,2-dimethyl-4H-

{3aR-[ 3aa. 4ac§§4pgﬁ*13_§, okolORAJy Rk ((7-f2- (3 4-Di fl uoroyhenyl )

cycl opropyl | amno- 5-
(propyl t hi o) D§$A11H2(130Mﬁ¢latz<zﬂ1@pm@sé}léylﬂ)lwa¢dﬁd9a}wqetce@lp%w@%ofz 2- di net hyl -

4H cycl ogen §’aR1[3a°°a A 6%9&* AowY bR Y G- @[@Q?h dﬁl@?&phkﬁl)éﬂlo%ﬁﬁhﬂfo'} gn in

hexanes, to an i ce-coo
{3aR[ Saa 4a (IB%’E(Y@R@) J5Ey 3gasgplol43- élllﬂm(%f@ Q’%tf‘&lfﬂll)ldrq %r%ﬂ@ﬁfé’hﬂ) cycl opropyl ] am
ino}-5- (pr oeych&ptutzp) 3-3idxoll4- T'I?ox at:édcaa@lnﬁw{yflssér g\hetMB @17@12% BHF (1ml)

-yl) -tetrahydro-2, 2-di met h cycl oental di oxol I]oxy}acetlc
aci d, methyl akhesol “f‘RPe‘F?Fc?&“E? at@“?%’@?er?weﬁllﬁ hpyryThe re&ﬁtﬂ’nmémgmﬁm on was

stirred at Ei labxﬁexir@tamarva&zwaﬁd Eﬁ&esaumurdsssoﬁéaen dEtRy’:lle&dt%ﬁd’l(%EhP}tAl{a&rMaB .
concentrated in va t he residue s disso i,h e acetate
(750t | Al aPPab IS AL SO ARG L0 THGO LB TR CUrEr at e ( 75m)
was added andtigbloesiinfoxtdiroarssTherargadics wergoolpeted and figragliduimewrgacted weh or gani cs
e oo oC At ORI RS S R G, Wiy Ehbuladeshie (250 ).

The conbi ned organi c Toncentrate resi due purified
(Si, i sohexqaﬂee rerifgd @it setexane tthalocetstelahtseluen) tyigive thettile comtoand onpound

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

Method B
{3aR-[3ag.40t.6a(1R*,25%),6a0]} - {[6-(7- {[2-(3.4-Difluorophenyl)cyclopropyljamino}-5-
(propylthio)-34-1,2,3-triazolo[4,5-d]-pyrimidin-3-yl)-tetrahydro-2,2-dimethyl-4H-
cyclopenta-1,3-dioxol-4-yl]oxy} acetic acid, methyl ester

20 To a mixture of [3aR-(3ax,4a,6a,6ac)]-( {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 (Si0,, 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)




(0.63g). M5 (APCI) 563 (M+H ,100% . 15 Method B ,{3 aR_ 13aa, 4a.6a(lR

* 2S5%),6aal } -{ f 6-(7- {[2-(3.4- D|f|uorophenyl)cyclopropylI am no} -5- (p
ropylthi 0)-3 H | , 2, 3 -triazolo [4, 5 -d] -pyrim din-3 -yl)-tetrahydr
0-2, 2-dime thyl-4H cycl opent a- 1, 3-di oxol -4-y1] oxyl acetic acid, nethyl
ester 20 To a m xture of

[ 3aR- (3aa, 44, 6a, 6aa)] - ({6- [7 br ono- 5- (propyl thio)-3H 1, 2, 3-

triazol o[ 4,5-d]-pyrimdin-3-yl]-tetrahydro-2, 2-di net hyl - 4H-cyc|ofJenta 1, 3-di
oxol -4- ol }oxy)acetic acid, nethyl estes (I\/bt hod D, 0.80g) and
(1R-trans)-2-(3,4-difluor ophenyl )

cycl opropanam ne, [ R-(R*, R*)] - 2, 3-di hydr oxybut anedi oate (1:1) (Method C
0.61g) in diTohtittereomeeurd may b2 Brparedsasordiritte thelradediicé desgsibepinVé® hy | ani ne
(0.85m ). Thegygsgsul ting 25 solution was stirred at roomterrperature for 16
hours then concentrated in vacua. Purification (S Q2

i sohexane: ethyl acetate 3:1 as eluant) gave the title corrpound as a

col ourless fqamdad 778). M5 (APCJ) 591 (M+H ', 100% . Method C 10

(1R-trans) - 2‘(‘3TDquorohen | ) cycl opr opanar ni ne, [R—(R* R*)l 2, 3-

di hydroxybth 2328 {3 294000 qac ) Browen-(pProp 1 D3N a4 e ‘,ﬂg, et ] :‘_r_g::_:. ,_‘__

accor di ng t o 3lne.PhRGedYl&m Qer

[3aR- (3aa, 4a,6a,6aa)]- - P
vrimdin- [3aR (3ac,4a,60,6ac) ({6 [7~Am1no 5 (propyl hio)- 3H~1, ,3 tnazolo[4 '5- d]-pyrumdm—

3-yl'I -t et r ahydizteahdarblPEdiVhy1 M- S¥GHARENE-Biodol Ao R erid s, hetpyd et i ¢ acid,

nmet hyl ester

[ 3aR- ( 3aa, 4a Mahabh)l]le] frd-formupitie (Bl Sispofarmd § idhyas beatglat B9°%64Aet of 4, 5- d] - p

)é“ lrri dlt n{ 10 " 3% minutes. Thgi cooled reaction mlxture was pulilﬁed (SlOz, ethyl acetate 1sohexane 1)4as . "
y etrahydro i me cl open acetic aci

net hyl ester e“f??)ett’ﬁé‘&fd@e“ilefﬁ}m ﬁ%‘%@%@@ |5?2é4@é+ h om)form

(30nl) was heated at 80C for io 30 mnutes. The cool ed reaction m xture was

purified (Si %e’thoec.lt]{]yl acet at e: i sohexane 1:4 as

i0)-3H-1,2.3-triazolo[4.5-d]-

15 3-yl}-tetrahydro-2 2-dimethyl-4H-cyclopenta-1 ;3-dioxol-4-01}oxy)acetic acid, methyl ester
To a solution of [3aR~(3ac,4a,6a,6ax)]-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 trifiuoromethanesulfonyloxy-

20 acetic acid methyl ester (0.34g) (prepared according to the method of Biton, Tetrahedron,
1995, 51, 10513) in THF (10mi). 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

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

[32R-(3aa.,40,60,6a01)]-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

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



eluent) to afford the title conmpound (0.44g). M5 (APCl) 502/4 (MtH), 504
(100% . Method E

13aR- (3aa. 4a, 6a, 6aa) | - ({6-j 7- Am no- 5- (pronyl thio)-3H1, 2, 3-t

i azol o[ 4,5-dl-pyrimdin- is

3-yl | -tetrahydro-2, 2-di net hyl -4H cycl opent a- 1, 3- di oxol - 4- of } oxy) aceti c acid,
nmet hyl ester To a solution of

(3aR- (3aa, 4a, 6a, 6aa)]-6-[ 7- Ami no-5- (propylthio)-3H 1, 2, 3-tri azol o[ 4, 5-

d] - pyrimdin-3-yl]-tetrahydro-2, 2-di metjpryl - 4H cycl opent a- 1, 3- di oxol - 4- ol
(Method F, 0.50g) in THE (25nl) at OC, was added butyllithium (0.62m of
2.5N in hexanes). After 20 mnutes, the suspension was treated with a

sol ution of unédfandhenemicdhbraes tolaffordyheaily catpaae(ll SgapiSdARED kgl vest'er (0. 349)
(prepared ac &{ﬁi ng to the method of Biton, Tetrahedron, 1995, 51, 10513)
in THE (1om§ he resulting solution was allowed to warmto room

tenperature then concentrated and purified (Si 2, ethyl acetate: hexane 4.6
as eluant) t fford the title conmpound (0.25g). M5 (APCI) 439 (MtH ,
&{eﬂ%dé{?’ R—(3

100%9 . 25 Me
aa. 4a, 6a. 6aa 3-tai 4.8d5 idinyB
yl]-tetrahyd odi oon 4- ol [3aR—(3aa 4a,

6a, 6aa)] - 6-[ azol o[ 4, 5-d] - pyri m di n- 3-
yl]-tet rahydﬁma@ylmmldﬂywaﬂdddmych@p@wbaﬁ[ﬁa&{husxébwda)@ﬁ {(™vetiho@- G 13. 2Q)

in THE 30 (204918, Egﬂg hours then
concentrated to 2@%&2@%&%@5‘%}? SI Eé&%ﬁ?&%%%&%k@ﬁc@oﬁ%#ér and et hyl
acet at e. The dwagdrml ﬂ‘éeﬂmﬂrfé, 2102) urepetehitalrd | G0hd)and tw selntianartae tleated aEHTOPGr d t he
title conpy (o]0 INEIES

[3aR—(3aa Ta 63 %&%agﬁ)wdg&mgﬁg“?’%‘i} @‘_Zras(éyﬁ'ééﬁtrat ?pﬁnﬁe&@l@ t’rq] azol of 4,5-dl _n
yrimidin-3- gefacisshermg 43 s dumd) @ #ord Fuwowemﬁﬁb?ﬁ)dwi(@@) ol - 4- ol

| soanyl nitrigyeuf lodoyl ) was added to a solution of

[ 3aR- ( 3aa, 4a, 6a, 6aa) ] - 6-{[ 5-am no-6- Chl oro-2-(propylthio)pyrimdin-4-yl]

am no}-tetrahydro-2, 2-di net hyl -4H cycl opent a- 1, 3- di oxol -4-ol (Method H,
2.09) in acetviemidaa |l e (100nl) and the solution was heated at 70C

tetrabydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol

Iron powder (3.0g) was added to a stirred solution of [3aR-(3aa,4a,60,6ac)]-6-{[6-chloro-
5-nitro-2-(propylthio)pyrimidin-4-yljamino} 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 ethiyl 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

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

A solution of [3aR-(3ax,4a,6a,6a0)]-6-aminotetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-
dioxol-4-ol, hydrochloride (Method J, 10.0g) and N,N-diisopropylethylamine (35ml) in
THF (600ml) was stirred for 1 hour. The mixture was filtered and the solution was added
3 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



to for 1 hour. The cooled reaction m xture was concentrated and purified

(Si 2, ethyl acetate:isohexane 1:3 as eluant) to afford the title conpound
(1.99). Ms (APCl) 386 (M+rH , 100% . Method H 15

f 3aR- ( 3aa, 4a, 6a, 6aa) 1- 6- d[ 5- Am no- 6- Chl or 0- 2- (nropyl t hi 0) y3ri nudi n-4-yl | am n
0}- tetrahydro-2, 2-di net hyl -4H cycl openta- 1, 3-di oxol -4-01 |ron powder
(3.0g) was added to a stirred solution of

[ 3aR- ( 3aa, 4a, 6(x, 6aa)]-6-{[ 6-chl oro-
5-nitro-2-(propylthio)pyrimdin-4-yl]a&no
}tetrahydro- 2, 2-di met hyl - 4H cycl opent a- 1, 3- di oxol -4=01(Method I, 2.7g) in
acetic acid (100m ). The reaction m xture was stirred at 20 roomtenperature

for 2 hours, e &t st awtateovas afded (OPPme, The pyxitre raswshederifyats @t at e and
washed Wit h twedrgdnic 1Zfees Wdrgaitid Covibahal 4@ purdiet 3102 NEhdxaRCal satardst 0 af ford

the title c un 0g). MS (APC ( [ A . Nethod 1 25

f 3aR- ( 3aa, 4ae?%gﬁt%%@§cﬁm%g%chm@#&(§?§)ﬂfﬁ'@%ﬁ@%&ﬁ%/ pyri m di n- 4-
ylJam no } tetrahydro-2, 2-di net hyl -4H cycl openta-1, 3 di oxol-4-0l A solution
of [3aR—(§a%“ﬁ% 5t,6aa)]-6-aninotetrahydro-2,2-dinethyl-4k#cyc|openta-|,3-
di oxol - 4-0l chloride (Method 7, 10.0g) and N, N-dii sopropyl et hyl am ne
(35nrl) in [FHEGa6A000 b NMEASIhdtEFabErd-012-dmevodHa H-cTtiepemiaxitdiexovdsl.f i | t er ed
and the sol uytion . was added 30 over 1 hour to a solution of

2. 6. di ohl or QAR 2-(propyl thi o)pyrim di ne (WD 9703084, 25.6g) in THE
(1000mM ) and1B{ia,2k®B,40i-2,a 4 Tuihydrexycldpenterylimidodicabdnivamnid, Mgl,ume was reduced
20 in vacuo an t C dd . Th 1xture was washed
with water a“ﬁ“&gb’ﬁ%‘g%%?%éﬁ?[%ﬁﬁ%%ﬁ?@m‘%r&g‘ I%érl?fe@?ﬁ))e%eé%%@é@@a%a WER: 11 od

(Si @2, i sohdralidwetshlie migtmteatae cagorated aithon ageytrafef ovit tlimae (4% 208md)derpound
(14.29). M5 cﬁiéPaQIo)ouﬁg§ FévM'é 8’.75)1:qg?&olidi}l%&%sﬁ%ﬁed}ﬁ{ace%n@ _5()1%1) containing

aa, 4a. 6a, 6aa) 1- 6- Am not et r ahvdro- 2, 2-d - cvcl onent a-
1, 3- di oxol - Z-pdimethyyprepard @frpldénd[cpp@, HEL (0.2ml) then heated under reflux for 2 hours.

a, 2p, 3( 3, 4a) e fidudt-whs EdYA! S%)Easd RRenbeshl with badhe@ Dotk S, e kdiqudi S (1,1-

was dissolved in 20% aqueous acetic acid and stirred for 2 hours. The 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
[1R-(10..2B.38.400)1-2.3 4-Tribvdroxvyeyclopentenylimidodicarbonic 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 (S0ml) 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 (SiO,, 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, /=4.8), 4.56 (1H, d, /=5.9), 4.82 (1H, d,
J=4.6).
30
Method L

{1R-cis)-Bis(1,1-dimethylethyl)-4-hydroxy-2-cyclopentenvlimidodicarbonate




di ret hyl ethyl) ester (Method K, 17.4g) in 6M HCO (100m )/ nethanol (500mnil)
was stirred to for 18 hours. The m xture was evaporated and then azeotroped
with toluene (4 x 200m) to give a colourless powder (8.7g). This solid was
suspended in acetone (250nl) containing 2,2-dinmethoxypropane (25nml) and
cone. HO (0. rnl) then heated under reflux for 2 hours. The m xture was
cool ed, evaporated and azeotroped with toluene (3 x 200nmL), The residue was
di ssolved in 20% aqueous acetic acid and stirred for 2 hours. The m xture
was i s evaporated and azeotroped with tgluene (4 x 200nl) to afford the
title conpound (10.1 g). M (APCl) 174 (M+H , 100% . Method K f

| R-(1(x, 2G 36. 4a) 1- 2, 3, 4-Tri hydroxvcycl opeut enyl i m dodi car boni ¢ aci d,
bis(l.1- 20 @ amishepkiet bfjdther e&hﬁl’soai()malyémﬂelaﬁd"/odlsp@n‘moﬁ 1R 08) g) B THF

is(1, 1-dinet t b Met hod L,
S PG e iy B ePERL ML TR o digronale, (Vo1 hod
(9.49) foll owetktibyd nsmaﬁm 1 Isdur. d)mtltbe:u@hlreotteinbleﬂ téiﬂﬁ»esaoiwwaomen aidéd but anol).

The m xture i r oo r reated wth
sodi um 25 hy C”ZE ﬁ&?g %ﬁ?‘n'he sdgggﬁgpgﬁ&I%eqﬁX? 2@“% gg

di at omacecus(Celde} Fih%m@btlplhelxttpq: wahstitredofor 24‘hoed tl(eﬁmﬁrmedé‘?uﬁy lethplceettate:e: hexane
1:1 as eluan t 18 s),
TR ( 11:1He)xar]irzr=.)ol Pl emﬂ%k%e% tiu%c 59%9&1%% cgké—gesé é%%_xld (dﬁ% ng 4% A
ni), 4.11- QﬁH(sz,ﬂlGl(hI;I ddd. 542.3, 1717164 2.5 BAL, 89J—1265’64)(ﬁ -4.87 (181, 8),9) , 4.82
(1H, d,  J=448 (1B, MRtd10d) h9(t1}RaCJ=S)4) Bi7$6%7 (2H, m).

1- dlneth tethyP—4 hydroxy 2-cycl opentenyllnldodlcarbonate 21 To a suspension
of ether washed sodi um hydride (60% di spersion in oil; 0.31 g) in THE
(30nl) was a_ggggggldodlcarbonlc acid bis- (1 1- dlnethylethyl)ester (1. 84g)
The m xture T&gfﬂ %%rg or 1 hour : P ture, at anbient

t enper at ur e, W8 Tﬁ%%‘ ¢ dq”?T§M€?§3m%m§E5?6§§g§‘%@S$%$QW?3W | -01 (0.59)
and tetraki sédmpopiisyirphia P i aesjatitde laadlonampfphous form (hereafter compound X)),

for therapeutic or prophylactic use in humans:

15 (a)  Tabletl " 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) Tablet IT 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

0 (c) Tablet I mg/tablet
Compound X 1.0
Lactoge Ph.Eur 93.25



5 (0.18g). The reaction mxture was stirred for 24 hours then purified

(Si 2, ethyl acetate: hexane 1:9 as eluant) to give the title conpound as a
colourless solid (0.908). NWVR 1.43 (18H, s), 1.61 (1H, ddd, J=12.3, 7.7,
6.4), 2.54 (IH, dt, J 12.6, 7.4), 4.51-4.57 (1H, m, 4.86 (1H tq, J=8.0,
1.8), 4.91 (1H, d, J=5.4), 5.71-5.77 (2H, m). i0 Exanple 2 The foll ow ng
illustrate representative pharmaceutical dosage forns containing the
conmpound of forrmula (1) in crystalline and/ or anorphous form (hereafter
conmpound X), for therapeutic or prophyhactic use in humans:

i s(a) Tabl etl ng/tabl et Conpound X100 Lactose Ph. Eur182.75 Croscar nel | ose

sodi unil2. 0 Mai ze. starch paste (5% w v paste)2.25 20Magnesi um stearate3. 0

(b) Tabl et gng/ t abl @bscCorpseselivéb0 Lact ose Ph4.Eur 223. 75 25Cr oscar nel | ose

sodi un6. 0 Mai ze yrroli e (5% w v paste)2.25 Magnesi um
stearate3. 0 30(c) %ﬁs"’tmh?1 T@ﬁ/%abﬂ%“‘g Corrpoﬁﬁ% X1.0 Lactose Ph .-E, --93.25
22 Croscar nel | oseVsgdiwnyeatd/hi ze starch pakbe (5% w v paste)0.75 Magnesi um

stearatel. O

s (d  Capsule mg/capsule
Compound X 10
Lactose Ph.Eur 488.5
Magnesium stearate 1.5
1w (e) Injection I 50 mg/ml
Compound X 5.0% w/v
1IN Sodium hydroxide solution 15.0% viv
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% wiv
Sodium phosphate BP 3.6% wiv
20 0.1N Sodium hydroxide solution 15.0% v/v
Water for injection to 100%
(g) Injection (1mg/ml,buffered to pH6)
Compound X 0.1% w/v
25 Sodium phosphate BP 2.26% wiv
Citric acid 0.38% w/v
Polyethylene glycol 400 3.5% wiv

30 Note

Water for injection to 100%



s(d) Capsul eng ca sul e Conpound X10 Lact ose Ph. Eur488.5 Magnesi um stearatel. 5
io(e)lnjection 150 mam | Conpound X5.0% w/ v | N Sodi um hydr oxi de

sol utionl5.0% v/v O 1N Hydrochloric acid (to adjust pHto 7.6) Polyethylene
gl ycol 4004.5% w v isWater for injection to 100% (f)Injection 11(10 m/m
Conmpound X1. 0% w' v Sodi um phosphat e BP3. 6% w v z00. | N Sodi um hydr oxi de

sol utionl5. 0% v/v (g)Water for injection to 100% (1ng/ m , buffered to pH6E)
Injection Il Conpound XO0.1% w v 25Sodi um phosphate BP2.26% wWv Ctric

aci d0. 38% w' v Pol yet hyl ene gl ycol 4003.83% w v Water for injection to 100% 30
Not e 23 The above formul ati ons may be obtai ned by conventional procedures
well known in the pharmaceutical art. The tablets (a)-(c) nay be enteric
coat ed by cofvetbichatulaieanssy Heobtainekianphentaapravddes veelidaat ingheof cel | ul ose
acetate pht hapﬁ%?c‘eutical art. The tablets (a)-(c) may be enteric coated by conventional means, for

example to provide a coating of cellulose acetate phthalate.

5 NMR spectra were measured on a Varian Unity Inova 300 or 400 spectrometer; NMR data
is quoted in the form of delta values for major diagnostic protons, given in parts per million
(ppm) relative to tetramethylsilane (TMS) as an internal standard using perdeuterio dimethyl
sulphoxide (DMSO-8¢) 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: El spectra were obtained on a VG 70-250S
or Finnigan Mat Incos-XL spectrometer, FAB spectra were obtained on a VG70-250SEQ
spectrometer, ESI and APCI spectra were obtained on Finmigan 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 (Si0,)) was carried out using Fisher

Matrix silica, 35-70 pm.

Abbreviations
THF tetrahydrofuran
25 XRPD X-ray Powder Diffraction

DSC Differential scanning calorimetry



5 NWMR spectra were neasured on a Varian Unity Inova 300 or 400 spectroneter;
NVR data 1is quoted in the formof delta values for nmajor diagnostic
protons, given in parts per nmllion (ppm relative to tetranethylsilane
(TM5) as an internal standard using p%deut erio dinmethyl sul phoxide

(DMSO- S6) as sol vent unl ess ot herw se “i'ndi cated; for exanples which showed
the presefpfnf rotamers in the proton NVR spectra only the chem cal shifts

of the %C%ﬁh%mﬂnﬁ[aegguot ed; coupling constants (J) are given in Hz.

Mass Spectra wer e neasUred as follows: El spectra were obtained on a VG
70-250S or Finnigan Mat Incos-XL spectroneter, ERB spectra were obtained on
a VGr0- 250SEQ spectroneter, ESI and APCI spe wer e obtai ned on Finni gan
Mat SSQ7000 or a is Mcromass Platform spectr g Preparative HPLC
separations were generally performed usin ~“Novapak(r), Bondapak(r) or
Hypersil e col um packed with BDSC- 18 r é&WerSe phase silica. 20 Fl ash

chromat ography (indicated in the Exangl ﬁs (SiR)) was carried out using
Fisher Matrix silica, 3 SHZpar\nL Abhyevjjatyons THE tetrahydrofuran 25 XRPD
X-ray Powder Diffraction DSC r engyt ah? perg calorinmetry 24 Cains 1.
A conpound of fornmula (1): 11 m'NQ?\'N 11 N=S"~ (I) 5 characterised in
that it is substantially pure pol ymmyph I, which polynorph is characterised
by an X-ray powder diffraction pglg?:t er'a%I cont ai ni ng speci fic peaks of high
intensity at 5.5 (0.1), 13.5 (10.1I), 18.3 (0.1), 22.7 (0.1) and 24.3 (0.1)
20. )]

5 characterised in that it is substantially pure polymorph II, 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°) 26.

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

3. A compound of formula (I) 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°),

13.5° (£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°) 26.

4. A compound of formula (I) as claimed in any oune of claims 1, 2 or 3 characterised
by a differential scanning calorimetry curve to have an onset of melting which is in the
range 136-139°C,

20
5. A compound of formula (I} as claimed in any one of the preceding claims which is

in the form of a hydrate.

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

25  compound of formula (I) is crystallised from ethyl acetate.

7. A compound as claimed in any one of claims 1 to 6 for use as a medicament,



2. A conmpound of forrmula (1) as clainmed in claiml that exists in a
substantially anhydrous 10 form 3. A conpound of forrmula (1) as clained in
claiml1 or 2, characterised by an X-ray powder diffraction pattern

contai ning specific peaks at 5.5 (0. 10}, 6.8 (0.10), 10.6 (0.1), 13.5
(10.1), 14.9 (0.1), 18.3 (0.1), 19.2 (5.1), 22.7 (10.1), 24.3 (10.1) and

113 27.1 (0.1) 20. 4. A conmpound of fornmula (1) as clainmed in any one of
claims 1, 2 or 3 characterised by a differential scanning calorinetry curve
to have ap onse ;m{gg X i0&H oh SoinPriti s

conpound gf for}ﬁﬁﬁa I%Jtia?ggcc 2|o%1§gh?gh§g§;ﬁ%gg6%?&?ﬁéﬁ g%%ggﬁnn‘gr@c@gioﬁs whi ch
is in theldos intw6 imadipidma¢ with @ pharmpcegesly ameptahls adiuypat; diluenh ondaraerc onpound
as claimed in claim1, wherein the 25 conpound of fornula (1) is
crystallised fromethyl acetate. 7. A compound as clained in any one of
clainmssl bPA(i)hfaﬂﬁacU&?cz@éoxﬁ?é’Eﬁfﬂn%ﬁﬁ%in 22 othpofh PR ATREE it hfPoneCdt stion
conpri sing a conpound as ctal ned | am% oneof clains 1 to 6 in adm xture
with a pharoédeutsedatieypracotpt afdreriathnabitic cdinplieationoin patientisevith 5 9. A

phar maceuti cal conpositjon copprising a corrgou‘%}d as claimed in any one of
clainms 1CPONENHETY,SECPIPVRtE P%PFé’rP?‘F%"@? lar 188351t hr onbot i ¢
conplications in patients with coronary artery, cerebrovascul ar or

peri pheral vascul ar di sease. 10. The use of a compound as clained in any one
of cl ai s 10. The Geiofi atchmpownidsatdimee inodnyaone df Blaimed] wefirthe franufaswre of 4 he
prevention of arterial thronbotic conplications.in patients wwth coronary
Brterg0 cardifPBraREnRssindhe BEVeIRR ohr Rzl BupRPots atrlications In PRents B
conpound @8roRhd HREY, cbreBidYaRRr 8f p&ipRbABvakchigr fisdale t he manufacture of a

medi cament for "'use T n the treatnent or prevention of arterial thronbotic
conplications in 15 patients with coronary artery, cerebrovascul ar or

peri pher aIl IthScCﬁJslc%'% a%bx%%ggn% as claimed in any one of claims 1 to 6 in the manufacture of a

medicament for use in the treatment or prevention of arterial thrombotic complications in

15  patients with coronary artery, cerebrovascular or peripheral vascular disease.



