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TRIAZOLO (4,3-D) PYRRDIMNE  COVPQUND The present invention relatds2tRER 2005
forms of a chem cal conpound, in particular to crystalline and anorphous .
forns, nore particularly four crystalline forms and an anorphous form The

i nvention further relates to processes for the preparation of such forns, to

s pharmaceuti cal conposi'tions conprising the conpound in crystalline and/or
anor phous f&¥h18¥E2 t o t he t herapeutic use of such foan®CcTsEouoie f or nul ati on
of drug conpositions, it is inportant for the drug substance to be in a
formin which it can be conveniently handl ed and processed. This is of

i nportance, not 10 only fromthe point of view of obtaining a comercially '

vi abl e nmanuf acNEWICRESTALONE AND AMORPHBUS FORMUR A PRABGLA4,530) PYRIIMEEN!
manuf act ure of pharnaceutical for ITUbQMp@UﬁDCOITpI‘I si ng the active conpound.

~Chem cal sta ;p il t Pm?gﬂl @mﬂ : ||i {lg f ctive

i ngredients JgirlééJ sto vedrognfﬁr%%ohg an fa‘:h rs.. EH‘SHPQ su s'?a ce, and

conposi ti onsand(amot;mmlfuglsjmqrephumnladylﬁmraaﬁaiﬁhdomisahnbiﬂm@hbminvel y stored
over appr eci ri tine, hout x |t a significant change
in the activ‘gﬁ) @%ﬁ&“&ﬁ?iﬁ 3?”‘”5 PQ ‘E“"él?g’g?ﬁ ¥s (e.g. its

cheni cal eonm&nacenmwcdﬁptsiﬁoyscohmfmown@bﬁxmm&qstﬂmdmmﬂm}phoud\/breover it
i's alsompnétant t% e able to p V|de drug in a formwhich is as pure as

possi bl e %@F"éﬁcé‘s‘?ﬁfﬁ“ A @nt significant problems in this
regard. For exarrpl e, such materials are typically nore difficult ‘'to handl e
and to formul ate than 20 crystalline material’, provi-de for unreliable

sol ubi lity, ke Srmulation affrygcompositpng,dt if impostant for thedErechiErpesd? PSidianpur e. - The

~ skilled per Sfaﬁnmdvmczp@aﬁ%eb&tvm&hﬁhmdleaaﬁaﬁs&&e&q&smﬂxﬁﬁ&&cx noPbt @i ned in a
stable crystalline form the above problens may be sol ved. Thus, in the .

manuf act ulPe ey &@m%rpemmﬂwfawm@naﬁeorﬂmpﬂ%\@% @%nnraymmmw, drug

CONPOSi ti ONSyigq frdm fhe bfient WRSIERMERE o aﬁiaéuusaxtoﬁn@ M Qo 1N @
substantial ly ocr stalli n andmst abl e, ﬂ%gr m Is to be not e%ﬂghowever
that this go#e w@empom%m%m@mm m@ﬂe@afqo;theua@hveu S not :
possible to p b t qﬁ.dq .
crystallisati gl%gshggeﬁ;%cgur g%c%#ﬁ%uﬂé sﬁb | stfo?:%n usual Iy onI y

be determn egpngnqmglt, ghouldybe capable of being effectively stored over appreclablc periods of

15 time, without exhibiting a significant change in the active component’s physico-chemical
characteristics (e.g. its chemical composition, density, hygroscopicity and solubility).
Moreover, it is also 1mportant to be able to provide drug in a form which is as pure as
_possible. Amoxphous materials may present significant problems in this regard. For
example, such materials are typically more difficult to handle and to formulate than

20  crystalline material, provide for unreliable solubility, and are often found to be unstable
and chemically impure. The skilled person will appreciate that, if a drug can be readily .
obtained in a stable crystalline form, the above problems may be solved. Thus, in the ) e
manufacture of commercially viable and pharmaceutically acceptable, drug composmons,
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 prediét; from molecular structure alone, what the crystallisation
behaviour of a compound will be, and this can usually only be determined empiricaily.

Platelet adhesion and aggregation are initiating events in arterial thrombosis. Although the
* 30  process of platelet adhesion to the sub-endothelial surface may have an important role to




Pl at el et adhesi on and aggregation are initiating events in arterial
thronbosis. Although the 30 process of platelet adhesion to the (2 FEB 200%
*'sub- endot hel i al surface nay have an inpportant role to 0 2 FEB 2005 WO
01/ 92262 precipitate acute thronbotic occlusion of vital vascul ar beds,
| eading to events with high. norbidity such as nyocardial infarction and
unst abl e angi na. The success of interventions wused to prevent or alleviate
t hese condit MH4M2283ich as thrombol ysi s and angi opl asty HCESEISRI? conpr oni sed
by platel et-nmedi ated occlusion or re-occlusion. PCT/SE01/01239 play in the
repair of damaged vessel walls, the platelet aggregation that this initiates
can receptor which is as yet uncloned . The pharmacol ogi cal characteristics
of this receptor have been described, for exanple, in the references by

Hunphri es at Play in thegppair pf damegad yasech Wallp, th tn‘%@%&mﬂmm%d Fagura et
at., Br. J. ?ﬂﬁéx%?&h@%rﬁﬂo%@%&%ﬂ, bPVischBif bed3OiERp!tY evehts WG REN Shown

that antagonistsS at this receptor of {w si gni PI cant I mprovenents over other
ant i - t hr onbomiothidity eerhas myecardial inferetion @htunstalfle Edla. Tie suked)of intetveptionmat i onal

Pat ent AppI|

triazol of 4, 5- }oyr% d?@%&hrr%%un S %’?ﬁ%ﬁ%@ P%y&gﬁ%%ﬁ or
P2TAC) antsagoemmpsdrsised by platalatmediated ocdlusion prmstoeclsion. (as depi ct ed below) is
enbraced by the generic scope of International Patent Application WO
9905143 but is not specifically disclosed therein. This conpound exhibits

hi gh . pot enfylms&apﬁh nm(tﬁlﬁm?ﬂg F&}Mmmamﬁakgyrﬁhm?fgas a I

_ surprlsmgy rreﬁgﬂ,bplcsal | a i Li ki rimarily

““involved in ducgsl plate é@f’ﬂ?ﬁ? Ff'ﬁ?% protein

Ted ator of “@?tmnb“‘““"‘*“/i“op“mmd o t‘gr“‘?"m““t‘e*“‘mm“‘ “ted by th
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to the compound of formula (1) conmpound of formula
(l) i s conveH‘E"FB?P&IdF“fn g Sxampls, in,the reforgnceshy Humphrisyet pl..im.f . 3
Pharmacology (1994), 113, 1057-1063, and Fagura et al., Br. J. Pharmacology (1998) 124,

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

15 improvements over other anti-thrombotic agents (see J. Med. Chem. (1999) 42, 213).
Infernational Patent Application WO 9905143 discloses generically a series of triazolo[4,5-
dlpyrimidine compounds having activity as P2r (P2Y apr or P2Tac) antagonists. The

compound of formula () (as depicted below) is embraced by the generic scope of
International Patent Application WO 9905143 but is not specifically disclosed therein. This

20 compound_exlﬁbits high potency as a P2r (P2Y app or P2Tsc) antagonist. It also has a
surprisingly high metabolic stability and bioavailibility.

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

o'l
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of formula (1) may exist in four different substantlally crystalllne fow s
referred to hereafter as PonnDrph |, Pol ymorph I'l, Polymorph Il and

Pol ymorph 1 V. A polynorph is a partlcul ar crystal I I.ne formof a conpound.

The di fferentwqmyyiﬁz:al properties of polynorphic forns wcrsenespect to each
ot her and with processing of a compoung, particularly when the conpound is
prepared or used on an respect to the dnorphous state may influence markedly
t he chem cal and pharnmaceutical- is industrial scale. In one aspect of the

invention, the preferred crystalline f%m of the compound of formula (1) is
~in the form of Polyrmrph |, Pol ynor ph |

Pol ynorph |11l and/or Pol ymorph N.
In an al t er nintajsybstantigycorystalling fremi nvent i on a preferred crystalline formof
t he conpound of fornula (1) is Polynorph L I'n another aspect of the :
invention, a preferred crystalline formof the conpound of fornmula (1) is

Pol ynor ph 1| Thexgmpeyung of farmpla (D) issprventioptllytmamed: fhid bei28n38 @S12R29,80 11 Sd
crystal i ne HofiyRi-dialiSropRERRY Mn&ﬁhw&&xép}dmﬁzrﬁh%mb 4.l . In-an

addi ti onal ad]gect of the invention preferréd crystalline ormof t he
conpound of dPWmiding-yI-$-(2-Rydoosysthexy Jswclopgntaps-L2-fiph 2005 WO 01/ 92262
PCT/ SED1/ 01239 In a further aspect of the invention, the corrpound of fornula

- (l') is in a gubstanti.all rphoys.form _.I'n ap anor phou rm -the three.
~di mensi onal i’@ﬁﬁ? 8%8%1??6 ¥WHWI%?@T@WM?@P|% form

(for exanpl emfd&eamm&e;mraﬂmlydﬁﬂﬂ. Baymazghnwolﬁmpumcimpaw:pwm &f the.
nmol ecul es_r el qtlv 1o one anotgﬁmzb e arm hous formare essentially -

Ph s degpus arm Sci. (1997)861). |li
anor phous formof t he conpound of forrrula (1) is referred to as Forma

- 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 pharmacsutical
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 formufa
‘(@) is in the form of Polymorph I, Polymorph II, Polymorph III and/dr Polymorph IV,

20 In an altemative aspect of the invention, a preferred crystalline form of the dqmpotmd of |
formula (I) is Polymorph L

In another aspect of the invention, aprefened crystalline form of the compound of formula
(I) is Polymorph IL.

In a further aspect of the invention, a preferred crystalline form of the compound of
formula (X) is Polymorph 1.

In an additional aspect of the invention, a preferred crystalline form of the compound of
3% formula (I) is Polymorph IV.




W have isolated the conpound of fornula (I) in crystalline and anorphous
forms. These fornms may exist substantially or essentially free of WthEB 2005
-("anhydrous"” forns). Therefore 10 in one aspect of the invention there

provi ded an anhydrous form of the conpound of fornula (1) in a crystall | ne
formor an anorphous form By the use of the tern "substantially pure and
essentially |‘po3t}§26§nhydrous form', we' do not exclude the presence of sone
sol vent, including Water, within t he crystal lattice st (RSP out si de

t he crystal lattice structure. An anhydrous form has |ess than 0.4 water

nol ecul es per conpound is nolecule (less than 40% hydrated). Preferably, the
anhydrous formcontains | ess than 0.1 water nol ecul es per conpound nol ecul e.

Pol ynor phs | anmma@fwviwmmmomwafmayismmm o their onset
of nelting, ey @ th agmﬂ@ﬁg{ gfystal X-ray
data. Pol yrmrp has a%)%g}g&}ﬁd%? t| n 1S 1 e range 146 -152C,
for exanpl e amﬂqumream\hm@rméfo amqmlwmmmmwm ally in

the anhydr ougosEMftﬁ’@MewaMnbemaeameﬁ%W&%ﬂﬁé&@&uu& in the
range 136-13 for exag&ae about i s substantially pure and

essenti al I Fandem (see R daneack md GrZogmafiJnBhapn Sci- (19AR 86 1), TBe amarphons ¢ ¢ | ng

that is in teemloRiteSo S&¥6rmufeQl) ivVeBe@toaB Botin 0, 132C, when it is
substantially pure and essentially in the anhydrous form 30 Pol ynorph IV

has an onset of nelting which is typically about 139C, when it is
subst anti al | Weliveisaled @8 Seipolnstl Jf Yorinkilai(l) &n @ystilihe Qixbaniddphivus Brms. Thdde 2005 WO

01/92262 5 Pgvstol/0i.239 For nder 0e sition

fol | oned by F‘ﬁ‘ff’?ﬁ%‘&?’oﬁ%ﬁ%&ﬁﬁ Sgﬂtgﬁﬁi’f%ﬁﬂ% ¥ for,
exanpl e Pol yim:mpbspbét ,of the inyention thewelid projded Bh entiyddots forgn pmhmompumdeﬁdet ermned
using differ erkin El mer DSC7

i nst runent at ?%%“ﬁfﬂz"c%ﬁ@é‘tﬁ“% ?%moo?#ﬁﬁ&?s"(’gg@ %?f’u& point at which a
signi ficant- cmmmymmwm@mnmmmammmm kin El mer

PYris sof t wef@me biiveth lidetdbig m%ﬁtmﬁsmm@é;ﬂmw&a@adm of melting
poi nt nay be ‘%W\elen by ther ty es of egmgrrent or usi ng conditions

different tolaftcesechEsAni 4 water mol %Percompouﬂd
15 molecule (less than 40% hydrated). Preferably, the anhydrous form contains less than 0.1

water molecules per compound molecule.

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

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

Polymorph II has an onset of melting that s in the range 136-139°C, for example about
15 137.5°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.

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



the figures quoted are not to be taken as absol ute values. The skilled
person will realise 10 that the precise value of the nelting point u'v'zl Eggez[ms
i nfl uenced by the purity of the conpound, the sanple weight, the beafi

rate and the particle size. Polynmorph I, when it is substantially pure and
essentially in the anhydrous form has an X-ray powder diffraction pattern
cont ai ni ng sgvpmflc peaks of high intensity at 5.3 (10.1), as 20.1 (0.1),
20.7 (0.1), ¥P%H. 1) and 21.3 (30.1) 20. More prefer RETSEOQIMSt ant i al |y
pure and essentially anhydrous Pol ynor gh | has an X-ray powder diffraction
pattern containing specific peaks at 573 (30.1), 8.0 (30.1), 9.6 (0.1),13.9
(30.1), 15.3 (0.1), 20.1 (0.1), 20.7 (30.1), 21.0 (10.1), 21.3 (30.1), 26.2
(30.1) and llmrﬁ:{'b ey pure and
essentially in th‘gﬁgﬁh%%ﬁ?‘l for &Qﬁkgighg% X- r)lay pomderé%@ﬁclrogctlon pattern
cont ai ni ng sﬁem?qlﬂnqm\af@mformagmqﬁwgvmmpawsmsl% 1), 13.5 (0.1'), 18. 3-
(0.1), 22.7 (30.1 ) and 24.3 (t0.1) 20. More preferably, substantially
pure and essentially anhydrous Pol yporph 11, has an X-ray powder diffraction
2s pattern cOMRBGINASRAGINLS yEees defegmiged; é’? %w&i

(10.1), 1355 I’&ﬁnk)merM@u{stﬂ&:hﬁ&.m&s&)ofmmn@mWhm a(v%lﬁchl) 24.3

Cosent ol |y RS FpmbataAbe et ik eng ixﬁaﬂnéa?wh’i'e%.yoﬁ“éit?ﬁn

cont ai ni ng spawfclnwnbmleppﬂmbdtghdtﬁhmsrehan@bfﬁxﬂhﬁmmﬁﬂmhy '

10.1),18.4 0 fer bI

(()1192)262 subé@mh&%&? rggrabrfdwgg |5§ﬁ991 %y ?%Ng?g‘ﬂ%@%«'ﬁ I| has an
X-ray povvderthdiﬁgﬁrmpie(bmpmumken@natublntewguspﬁms{uﬂgimkwmalﬁe60(0 1),12.5
30.1).14,0 22.2 (0.1),
(22 9 %o 1) g&“‘ﬁ é‘°j'§1“°f8§°§'ﬂéh%“gb§3‘4l’§mgm;‘g% ﬂ'ﬁ? p@’é%‘a‘%lo 1), 1z(3 6 ) i
(39.1), 16. 4%“4’)*2?@&@@%%%'#&@@9?%“% diffraction pattern:
cont ai ni ng speC|f|c peaks at 4.9 (19.1), 6.0 (10.1), 92 (0.1),11.6 9.2

Subst ant i al | PoiteEh Bbens 1Md A et B o TSR X ay
powder X-ray powder diffraction pattern containing specific peaks of high intensity at 5. 3° (£0.1°),
15 20.1° (20.1°), 20.7° (£0.1°), 21.0° (20.1°) and 21.3° (+0.1°) 26. More preferably,
substantially pure and essentially anhydrous Polymorph I has an X-ray powder diffraction
 pattern containing specific peaks at 5.3° (£0.1°), 8.0° (£0.1°), 9.6° (£0.1°), 13.9° (£0.1°),
©15.3° (£0.1°), 20.1° (£0.1°), 20.7° (£0.1°), 21.0° (+0.1°), 21.3° (0.1°), 26.2° (+0.1°) and
27.5° (+0.1°) 26.

Polymorph IL, 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° (10.1°), _ i
13.5° (+0.1°), 18.3° (20.1°), 22.7° (+0.1°) and 24.3 ° (+0.1°) 26. More preferably, |
substantially pure and essentially anhydrous Polymorph II has an X-ray powder diffraction
25 pattern containing specific peaks at 5.5° (20.1°), 6.8° (20.1%), 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° (10.1°) and 27.1°(£0.1°) 2

6.

Polymorph III, 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 14.0° (+0.1°
), 17.4° (£0.1°), 18.4° (0.1°), 21.4° (+0.1°) and 24.1°(+0.1°) 26. More preferably,




Pol ynmorph N, when it is substantially pure and essentially in the anhydrous
font, has an X-ray powder diffraction pattern containing specific B)QaREBoZ[mS
-high intensity at 4.9 (10.1), Forma, when it is substantially pure and -
essentially in the anhydrous form has an X-ray powder diffraction pattern
contai ning no sharp peaks. equipnent and/or conditions may result in '

slightly diffygs @l@[m?ata bei ng generated. Hence the figulECel‘%l@ oted are not .
a a

to be taken as ute values. The X-ray diffraction d 1ff%lym)rph I,
Pol ymorph 111, Polynorph N and Form a. 6were obtained using Sienens D5000
equi pnent.. The X-ray diffraction data for Polynmorph | was obtained using a

Philips X Pert WD machine. It will be appreciated. that different In an
alternative mmmmp\mmmmms elymorple Bl lag X maypowdert or med, f or

hvant | on-« nSLE b fiing uRBHaL uRETAIY G 0A M RAES of 1P

~crystalline 11614?7(1:0,4 188 (@1 23 40(1916},2212)?@02‘3.2?&9?@01%2431:1#9&)@ corrpound
nol ecul e (80? 435589 hydrated). A ham -hydrate has between 0.4 and O
wat er nol ecul €§ i)e'r corrpound mol ecul e (40-80% hydrated). In a thither
feature ofs the invention there is provided any m xture of crystalline and/or

anor phous fo m%dﬂ?’ ]@ @sﬁhlﬂ Kﬁ 5@? xture i's
of Pol ynorph%g%nﬂ% 321 ym)rp Llf){ﬁ&éﬂh yFﬁFS ﬁﬁl and/.or For ma.
Mor e pr ef er aBsy povrst mmmmyﬁb&pnml and
Pol ynor ph M I f f of the

I nvention thg\rﬁéo(%{%gg?}z%gg I%I%O(S lli 6Qt§*°‘§ﬁ°2ﬁ5¥°ﬂ’g°g&§’?’e crystalline
formof the @WMP@&@WY@YW&W@MN@NKMWM conpound. of
fermula () fd&@?‘] ﬁﬂeﬁu Q0 £, L aSalected from
the group: s ethano %E"l‘: gLePt atzzpeaiﬂs%-4§ @ )(SFB ﬁ‘tﬁq %'?‘Ia(rif{ﬁ )h@ee'teonltrl | e,
wat er, -or a A1, é28‘h@:0é8f15 a1 brléﬂé(ﬂtlr’),'ﬁﬂ(to 50 hndcl8t1° (£0.Kp2:ct ed from
group: ethanol, ethyl acetate, iso- propanol, iso-octane, water, or a

rr'; ture thereof. Swtably, the solvent is sel ected from the group: .a
nmixture of nﬁpmmheandsmmmméhsmmmm@sfmmMemf et hanol

wat er, WE%& cwtﬁﬁﬁé;&;spﬁlg ter a mxture of ethyl acetate
I so- oct ago to acetonltrl corrpound of formula (1) can be :
ptepared By nethods anal ogous to those described in :
: The X-ray diffraction data for Polymorph II, Polymorph 101, Polymorph IV and Form .

were obtained using Siemens D5000 eqmpment. 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 xesultmshghtly dlﬂ'emntdatabmnggmerated Henoe
20  the figures quoted are not to be taken as absolute values.

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

25 water molecules 'per compound molecule (80% or more hydrated). A hemi-hydrate has
between 0.4 and 0.8 water molecules per compound molécule (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
31 I, Polymorph II, Polymorph III, Polymorph IV and/or Form o. More preferably, the
" invention pravides any mixture of Polymbrph I and Polymorph HI.



WO 9905143. is To initiate crystallisation, seeding with crystal (s) of the
conmpound of forrmula (1) nmay be required. Seeding with the reqU|red02 FEB ﬂmﬁ
pol'ynmor ph may be necessary to obtain the pol ynorph of choice.

Crystal lisation of the conpound of fornula (1) froman appropriate solvent
system may be achieved by attaining supersat ration, for exanple, by

cool i ng, by sol vent evaporation and or by the addltlon of an anti-sol vent
(a solvent VAMMEEh t he conpound of 20 formula (1) is PeRSEIYNZY ubl e;
exanpl es of suitable anti-solvents inglude heptane or isooctane).
Crystallisation tenperatures and tinmes will vary dependi ng upon the
concentration of the conpound in solution, the solvent systemused and the
~method of crystallisation adopted. as The conpound of fornula (1) in
crystalline form be isplated frqoqmthe above reaction m x _ using

Fehn; ques Iae@%%w%mog%w%w@ Arorsistngl . by

ol sebmtneanrs s e campoutirci formia (1)
30. . >éotio @r’%‘f%ﬁ"ﬁ’gﬁ’l"fv&ﬂt g?t“b’f’g') 8’“8 gﬁf‘@?%&”lﬁ? Mg thgy sane or

di fferens snhmﬂnﬁhylage&teem-pmpmwmmﬁﬁmmbmwaﬁﬁxmmﬁs anor phous
mat eri al , uri,t conv he, c i.ne formfromone
pol yror ph | %Pgﬁ%ﬁﬁhﬁr&ﬁﬁ%ﬁ% 5'% “é““&%"i‘%‘s?qﬁé 892005 0 2 FEB 2005

WO 01/ 9226m¢1888®mMWmammlﬂy¢DﬁGmmbmthe sollventiisiskiected from theondi t | oni ng

step may .be M% t it o fldabo dnld OF der to
renove annr%ﬁ%ﬁéﬁﬁgﬁg?ﬁaL re era %kgrysta ?lsatlgﬁ I'S carrled out
direct |y fr# Wﬂﬂ‘&#ﬂ “N"f"é??f&%hb' lasptgte pngeise-pofage.and i sation is
perforngg ficamigilsubsequent solution. In a further future of the invention,
themis provided a process for preparing Polynorph I, which conprises

obtaining a few seed crystals of Polynmorph I fromthe slow crystal growth
of Pol ymrMelmﬁp@mwmmmMcMWﬁMkﬂemmﬁuﬂgmmﬁed a

reaction to&@d‘ﬁé corrpri sing of the conpound of fornula (1), and a
suitable m of‘vent system such as net hanol /wat er.

15 To initiate crystallisation, seeding with crystal(s) of the compound of formula (f) 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 (f) is poorly soluble; examples of suitable anti-solvents include heptane or
isooctane). Crystallisation temperatures and times will vary depending upon the

- concentration of the compound in solution, the solvent system used and the method of
crystallisation adopted.

25 The compound of formula (T) incrystallineformmybeisolatedﬁ'omthe 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 (f) 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




In a further feature of the invention, there is provided a process ﬁ)%
preparing Polynmorph if, which conprises crystallisation in a suita¥l FEB 2005
‘solvent such as ethyl acetate. In a further feature of the invention, there
is provided a process for preparing. Polynorph In, which conprises ‘
crystallisation in a suitable solvent such as an al cohol, for exanple :
et hanol or i Sy, al cohol (I PA), in particular seedl n%rgth crystal s of
Pol ynor ph III or s urrying a conmpound of fornmula (1) - Pt e sol vent
such as IPA. In a further feature of thg invention, there I's provided a
process for preparing Polynorph IV, which conprises crystallisation froma
suitabl e sol vent such as acetonitrile, in particular seeding with crystals
of Pol ynorph Wmemwéoﬁm&@ﬁﬁthpmﬁﬁn@anmmwae(l) in a

sui t.abl e sol Vgeg ( ,{m&‘ eature of the invention
provi des a prsggﬁetso?*g prtgg]géth%gta 0 yrmrp'é‘?%st &Estant lally fire of

Pol ymorph 11, which conprises, for exanple, slurrying a conpound of fornula

(1) in Cl1-6 %ﬂbﬁ%b@m@bﬂﬁ&%ﬁ%&ﬁ&&@hﬂ&ﬂ}&éﬂ%?&tfoﬁrsﬁhﬁ&é‘m y | PAwater) at

a- tenperature of for 1 -10_days In a Aut hor feature of the
i nventi on, ’th@FeE’aP‘éelypfF‘bWﬂ%’éFaﬁm’p‘FB@%“ff@Fn%*W%’dﬂb‘f‘%n of the - conpound

of forrrula (I') in substantially anorphous form which corrprlses freeze drying

0 2 FEB 2005 WO 92262 PCT/ SEQI/01239 or pra dr a so ut| of a
conpound of FBPF RE&‘% BEP eptign, therais prov ﬁé e

et hanol /watemm%pﬁswabtﬁﬂbgiﬁdwtwaldmmkroenowﬂrﬁ[sﬁﬁwﬂkmwdﬁﬁn 10% of the
ot her pol ym) Ies t 5% n.a further ect of the
“nvent Lon ¢ e PLRLRGEk Ppm SR8k rtimesh i e g e S iaSene 1 C

- abgve- menti ommmfm@omtoﬂpmﬁmmm&mmem@d)wmtsm alline
ngd/ or amrpr}gﬁsﬂmw as P2r (P2YADP or- P2TAC) receptor antagoni sts.
ccordingly, the conpound of formula (1) in crystalline and/or anorphous

'mis useful in therapy, including conbination therapy. In particular,
> conpound mﬂr@mnﬁasmemmwm&wﬁdmmﬁrwmlﬂmuse in the

at nent or
- II, which comprises crystalhsanon ina smmblc solvent such as ethyl acetate.

15 : :
In a further feature of the invention, there is provided a process for prepaxing Polymmph
I, which comprises crystallisation in a suitable solvent such as an alcohol, for example
ethanol or isopropyl alcohol (TPA), in parucular seeding with crystals of Polymorph Il or -
shurrying a compound of formula (I') in a suitable solvent such as IPA.

. 20 s .
u 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 farther feature of the invention provides a process for preparing Polymorph III
substantially free of Polymorph II, which comprises, for ex;ample, slurying a compound of
formula (T) in C, ¢ aliphatic alcoho]/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 formuli (@) in substantially amorphous form which comprises freeze diying



prophyl axis of arteri aI t hronbotic conplications in patients with coronary
artery, is cerebrovascular or peripheral vascul ar disease. Arteriall2 FEB 2005
t hronbotic conplications may include unstable angina, primary arterial .

t hronboti c conplications of- atherosclerosis such as thronbotic or enbolic
stroke, transient ischaenic attacks, peripheral vascul ar disease, nyocardi al
infarction with or wthout thronbol ysis, arterial conplications due to

i nterventi onsvQ#3t6Rer oscl eroti c di sease such as angi opleesisgagioizse! udi ng
coronary angioplasty 20 (PTCA), endartgectorry, stem pl acenent, coronary and
ot her vascular graft surgery, thronbot’ic conplications of surgical or

nmechani cal damage such as tissue salvage follow ng accidental or surgical

trauma, I ecoRsigdiCiiNea DWkioeoda copbusd b Ebnflth (1) Mk S MRtdblicsolvbdt 3R%em, coONdi ti ons
with a diffuse thronbotic/platelet consunption conponent such as

di ssem nat ed frsrempleghagelirataoagul ati on, thronbotic thronbocyt opaenic
purpura, u haenolytic uraem c syndrone, thronbotic conplications of

septicaem a, ,adul t,, distre ro anti - phosph pid

syndr one, beﬁgfkﬂnlﬂ%ﬂﬁaﬁayﬁf i‘l’sa H%Y;%&‘%PM 9‘@%&85 t hr onbosi s

such as deep lssethan $%r onbosi s, venooccl usi ve di sease, haemat ol ogi cal :
condi ti ons such as nyel oprol i ferative disease, including thronbocythaem a,

sickle cell disease; or in the prevention of nmechanically 30 induced

pl at el et act ilwafurther aspactwi the inventivh, these is arosided geempounsrobtaingile bysany ofithe

extracor poregj rmg%; §:9¢f§¥ enation (prevention of m crothronboenbolisn,
mechani cal | y- |nv5 uce Q‘P te eﬁg activation in vitro, such as. use in the ,
preservation of blood products, e.g. platelet 0.2 FEB 2005 WD 01/92262 10

PCT/ SE01/ Q123 Ceppeil df dirBile () in G{hiine Afsdr dbbhous Hith 26 ak P (2R i 2 VSIS
and pl asmapheresi s, thronbosiS. secondary to vascu r damagell | ammat i or

such as vasc§?¥ac) &cepigr aptpgopists. “g!dﬁ’#b’r@ﬁﬂﬁ@ﬁ F%W@Fy bowel
di sease and Qﬁ(ﬂ&ﬁn@ﬁ)ﬁ&kfdﬁrﬁh@ﬁeﬁmmm&@?%& ﬁuﬁhhon Ok garticalarRay naud’

phenomenon, ndl tions c tri buihg to the underl yiin
i nfl ammat or'y #‘18‘5‘@& é‘%“\%ﬁ? FedPMiPmat ous 1t
pl-aque - for mm@ﬂbmdgnmmhmmboﬁdampﬁéaaéﬁsasﬁmmmamﬂmymmher i nf | amratio
O NSy = 4 gy P b WBonelal oy Bl e B bt ooty vl Fact O

' are | npl i cate
' . include unstable angina, primary artenal thrombotic complications of atherosclerosis such

as thrombotic or embolic stroke, transient ischaemic attacks, peripheral vascular disease,
myocardial infarction with or without thrombolysis, arterial complications due to '
interventions in atherosclerotic disease such as angioplasty, including coronary angioplasty

20 (PTCA), endarterectomy, stent placement, coronary and other vascular graft surgery,

- thrombotic complications of surgical or mechanical damage such as tissue salvage
following accidental or surgical trauma, reconstructive surgery inctuding skin and muscle
flaps, conditions with a diffuse thrombotic/platelet consumption component such as
disseminated intravascular coagulation, thrombotic thrombocytopaenic purpura,

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

3  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




di sease process. Further indications include treatnment of CNS di sorders and
prevention of the growh and spread of tumours. According to a furhﬂfr
-aspect of the present invention there is provided a conpound of for aFQB_L)ZU%
in crystalline and/ or anorphous formfor use in a nmethod of treatnent of the
human or ani mal body by therapy. is According to an additional feat re of
the present invention there is provided the conmpound of fornula (1) in
crystalline dWAP6¥*4nor phous form for use as a nedi camerkCT/SEPER¥ably, the
conpound of formula (1) in crystalline gnd/or anorphous formis used as a
medi canment to antagoni se the P2r (P2YADP or P2TAC) receptor in a

war m bl ooded ani mal such as a human being. More preferably, the conpound of
formula (1) iconcesityates,ar khuntocalnsibmsuck as i pensljdintysis ahdplasnisphen@Rthmbasisredi cament
for treating or preventi.ng. arterial thronpotic conplications in patients

wi th cor onar y*BPEDHY %‘M‘E@W%F‘EB&WHV“%M ar disease in a
war-m bl ooded ghmenddneptuitils, isfiammadtoryboweb diseage. and\orgar g opjectio, bonditionsesaehi on t here
is further proyide e e .of e f I ' rystalline
and/ or anor pﬁ'gé“ F‘%r%&"ﬁaf%peh%ﬁ%%J?'é%?@%’g“%cﬁégﬁ%nﬁgﬁ#&%eas an

ant agoni st s ofunddaginPinflapnp@terDitsease prRsAD) the vaseniar well such apatharorgatdua plagieem i s
further proviglad, %1:!£§i 55{@3&% fln%@#a alline

and/ or am)rphoustl rm m%’%%n manu gggf%?%ﬁera medi @#ﬁ%ﬁ?ﬁ%%% in the
treat ment or effhmyénviighplatlets andplatelpt-deriyed fastors are implingded in heiimmundlogiqaht | ent s

W th coronar y;qaidh flovess. FRiiEP Indicatms intludfeattfthi o7 CRSisoMRS G fbvenfiinzase. 0 2
FEB 2005 WO 01/92262 11 PCT/ SEOQL/ 01239 The invention al so provides a nmethod.
of treatnment Brerprtheutipreadoldymelit-eri al thronbotic conplications in patients

W th coronary artery, cerebrovascul ar or peripheral vascular disease, which

conpri ses admj ni steri to a person suffering fromor, susceptible to such a
i Sor dor a ¢ HISPOIREE o2 tiep 2P 8L Er BEseal BXTARORREwS K @roe b OB S or rul 2 (1)

i a-cryst al | i femuRifl)idrysatidepidosaniopphibusen fooime dudethdd df treatinkat of thg | N

cr%?;yst alline :illng/ of. nairmhpola%%ga%)m may be adm ni styer ed

ped

= D]

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

of formula () in crystallihe and/or amorphous form for use as a medicament. Preferably,
~ the compound of formula (¥) in crystalline and/or amorphous form is used as 2 medicament

to antagonise the P;r (P2Y app or P2Tac) receptor in a warm-blooded animal such as a
human being. More preferably, the compound of formula (I) in crystalline and/or

20 amorphous form is used as a medicament for treating or preventing arterial thrombotic
complications in patients with coronary artery, cerebrovascular or peripheral vascular
disease in a warm-blooded animal such as a human being,.

According to the invention there is further provided the use of the compound of formula (T)
25 in crystalline and/or amorphous form in the manufacture of a medicament for use as an
antagonist of the Pzr (P2Y app or P2T ac) receptor. In particular there is further pmvidéd 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.



o = -
topically, e.g. to the lung and/or the airways, in the formof solutions,
suspensi ons, HFA aerosols and dry powder fornulations; or system call

e.g. by oral administration in the to formof tablets, pills, capSLﬂéZs\F/EB 2005
syrups, powders or granules, or by parenteral administration i-n the form of
sterile parenteral solutions or suspensions, by subcutaneous adm nistration,
or by rectal adm nistration in the formof suppositories or transdernally.
The conpound of formula (1) in crystalline and/or anorphous form nay be

~adm nisteredWodMRG2its own or as a pharnmaceuti cal conpagirisE@mBLNPri si ng

t he conpound of fornula (1) in crystalljine and/ or anorphous formin

conbi nation with a pharnmaceutically acceptable diluent, adjuvant and/or
carrier. Therefore there is provided as a further feature of the invention a

phar maceut i ¢ ghe igrtckSdldol ppoVides B Riethsd e¥drehthent©P pleenlsh cTlartérfdl #dohdoficl) | N

crystal line and/or, anporphous .formin assom atlon W|th 3 gr ceutically

accept abl e 28°RAlFFHE Fﬁmpgttﬁ“ff\)'ﬁﬁt‘m& ‘f‘?‘ggfeferred are

COFTDO_SI ti OnSdiﬁﬁﬁe mﬁ&m&uﬂmﬁmg{omﬁaﬂ)hﬁeﬁgml lfewlé(ﬂil &€ g
reaction, su S an_a I c reaction I o ations an

pressurised %538? Eﬂﬂf?ﬁ?fﬁﬁw‘“ﬂ’&w&“ﬁ% al line

and/ or amrphmmnﬁmpmugm;mwbe admi ni stered by oral or nasal | nhal ation. For

i nhal ati on, the conmpound of formula (1) in crystalline and/or anorphous form

is desirably  finely divided. The conpound of fornula (1) in crystalline
and/ or amrpmmoﬁmmmhmwmm@wmwm@mmmw powder

i nhal er. The ' ' prand may be a
breat h act uatmggm'gJ £b aI er. ﬁg&%e%éflsgﬂﬁl t o m X the finely
di vi ded conpéaesdls end me@ylﬂﬁw-@r%m ¥a & 8hydrad ipoinghd ormwith a

carrier sybskaleLimbltsPillsPcdFRIMG; syrfl, poddersdf? ipbaARes bty pinted! sbEtRdtratié CONOl or
another polyol, Suitable carriers | ncI ude Sugars and starch. Alternatively

the 0 2 FEB mwow@?mm%@mﬁm@mwdeWww%mound ‘of
formul a (1) iorbyGécs hdthihishation itkheford GTsupgbaNkTict SrtiindiBmally. Ccoat ed by anot her

subst ance. The powder mixture may al so be dispensed into hard gel atine :
capsul es, each containing the desired dose of the active conpound of formula

(1) in crysts dompenﬁmdfmmmmmnﬂmé mdmraﬁmhchsfoqnmlbbadm@ywm to pr ocess
the Tinely diyidGed RoVE Sarrdlb i AR Rod nfisidl 82 Sottifund of formula (1) in
' : crystalhne and/or amorphous form in combination thh a pharmaceutically acceptable -
~ diluent, adjuvant and/or carrier. Therefore there is provided as a further feature of the
invention a pharmaceutical composition comprising the compound of formula (I) in
crystalline and/or amorphous form in association with a pharmaceutically acceptable
20 dilucnf, 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 (¥) 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.

3 One poséibility is to mix the finely divided compound of formula (I) in crystalline and/or
- amorphous form with a carrier substance, e.g. a mono-, di- or polysaccharide, a sugar '
alcohol or another polyol. Suitable camriers include sugars and starch. Alte_maﬁvely'the




di ei ng the inhalation procedure. This spheroni zed powder may be filled into
the drug reservoir of a nmultidose inhaler, e.g. that known as the 0 B 2005
-Tur buhal e? in which a dosing unit neters the desired dose which is t%anE

i nhal ed by the patient Wth this systemthe active co conpound of fornula

(1) with or without a carrier substance is delivered to the patient The

phar maceut i cal ‘conl%osition conpri sing the conpound of forrmula (1) in

crystal line AW %nor phous form may conveniently be t RITSESLOIFI] | s

capsul es, syrups, powders or granules {gor oral admnistration; sterile
parenteral or subcutaneous sol utions, suspensions for parenteral

adm ni stration or suppositories for rectal adm nistration. For oral

?dm' ni s_traf)imxgtdmdea_ daampm_ @ ofornduly ()Lih Srystallifie ﬁﬂ&ﬁilﬂdrbﬂoﬁﬁfoﬁil‘id{aﬁbe anor phous
form may be xed, with an uvant or a carrier, e.dq. ct ose,

sacchar ose, ?%%W@WR%@W&%W&?W#&WM%MW n starch
or anyl opectdapsules,ehdhidontaining ¢l deshied dass of the litivel exmpoandif frmulg @) & | ne or

pol yvi nyl pyrrol i.done,, and g?)l Ligri cant such as magnesi um stearate, cal cium

stearate. potye Wf/ dﬁoéaﬂﬂ? Ind xes, paraffin, and the like, and then
conpressesl into tablets. If coated tablets are required, the cores,

prepared as . ' . Ry gﬂﬂfg ' : Wahed, sugar
sol ution mlgﬁﬁ%{aﬂ;ﬁg@%@?ﬁ‘ﬁg‘: g. g_l%glzr api C?o%ﬂgf%{o?sg@&%ﬁcum g?i t ani um
di oxi de, ~andiuibg:the iohalation| praseduse. Thie fpheronited powideramayrbe filiskintodaetdew with a
sui-tabl e pol \gRkirdk # BRIRIGH idale) €5, thil iR %Jmaﬂmbqﬁma{% ugip! Vent or
- an aqueous 25 sonent_. or the preparation of soft gelatine capsules, the
conpound ofﬁméﬂﬂ@sﬁwﬁ9§mwbhﬁﬁﬂﬂ%mgﬁﬂ§@#ﬁﬂmy be admi xed
with e .g.ypa %%&hﬁbf&rxﬁﬁﬁ?ﬁ@@ﬁ&hﬁt\dc&?ﬁr ﬁxbmisdeﬂr?ﬁedtdlﬁéﬁﬁb&e papsgl es
~may contain granules of the conpound. using either t pve ntione
i piont s i PhepRRECa (pmpos RO S P RLE REBRB 1 Y Yol t of
starches,  cal/btdnimshotefoint fiay viveniently bé ablets,Sills dapanles,isgimibs] pewdetsssyi sol i d
fornmul ations _of the drug. be filled intao.hard gelat.ine capsules. 0 2 FEB
2005 0 01155 B ofs WkuERenef socte preftteal s BhdtpRan i o Bhions 01 .7 o
may be i n t hfer fapmterad adngipistigsion or suppesitozies foorestal ddministmtianpl e sol uti ons
contai ning the conpound of fornula (1) in crystalline and/or anorphous-
For oral administration the compound of formula (f) 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, comn starch or amylopectm, cellulose derivatives, a binder
such as gelatine or polyvinylpyrrolidone, and a lubricant such as magnesium stearate,
20 - calcium stearate, polyethylene glycol, waxes, paraffin, and the like, and then compressed :
~ into tablets. If coated tablets are required, the cores, prepared as described above, may be
| - coated with a concentrated sugar solution which may contain ¢.g. gum arabic, gelaﬁné,
T 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 (T) 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.



form the bal ance being sugar and a m xture of ethanol, water, glycerol and
propyl ene glycol. Optionally such liquid preparations may contain 82 6EBi 2005
agents, f lavouring agents, saccharine. and carboxynethylcellul ose as a .

t hi ckeni ng agent or other a excipients known to those skilled in art.
Figure 1.1 is an X-ray diffractionpattern for Polynorph | was obtai ned using
a Philips to. X Pert MPD machine in OO0 configuration over the scan range 1
to 40 20 wi t We1ge265 seconds exposure per 0.02 20 i ncremremseokesi-rays were
generated by a copper long- fine focus tube operated at 40kV and 50mA. The
wavel ength of the X-rays was 1.5406 A 1 igure 1.2 is an X-ray diffraction
pattern for Polynorph U obtained using a Sienens 15 D5000 machine in O - O
configuration over the scan range 2 to 30 20 with 4 seconds exposure per
0.020 20 increnment The X-rays were generated by a copper |long-fine ficcus

t ube oper at eHiquid prephretions for s4chanplitationmaythedn the fiormfof symeps Hr suspeosionssfod . 5406 A

Data were. _cg{#ns tsg\qg- ' ; pﬁﬂﬁm !'M.’B&Bini g{ging @31 Lae conmpound
was pl aced. The f%ho ‘l’ehr% was £e&, rom afgﬁg‘agﬂcrysta é&/si I.con, which had
been cut al ofgdhebplance beingsuger and amintyroaf sthano water, Blyperpl and papsdeneo an
optically sf| glediiBptidheily Hid 1¥nil piparitidné AS ok RQBIokiligSgertd Aivdafngier € negat ed

by Bragg extinction Figure 1.3is an X-ray diffraction pattern for
Pol ynor phs | #enigsecebaning apdsarhgrumethylaciinlese apy tiskening agent or otker greipieisped above.
Figure 1.4 i pnow tothostyskilled fraigCt i on pattern for Pol ynor phs N obt ai ned using a
Si emens D5000 machi ne as described above. Figure 1.S is an X-ray 4
~diffraction pattern for Forma obtained using a Sienens D5000 nmachine as
described abbigere NP riBXGADiiachh/pABRDOr Pelyiéiph BiviklobthiddOudirigauPhitips shows DSC -
graphs for . Pgly [ ..l 1Al and N and Form a obiai ned usi Perkin
o Dschy R mpenideio & orfaln N g Il 1B WRERS | TG e
sanpl e wei ghiecaiis exiposure Parg.02°T20cinqpentent he X-rays svereegendraall tyuicoppering-a f | ow of

17008 025 o SOM T B abPac SOBR! Pl etk Rl s 3305 AC 1O 3

at a constant.r

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

15 'DSOOO machine in 0 - © configuration over the scan range 2° to 30° 20 with 4 seconds .
exposure per 0.02° 28 increment. The X-rays were generated by a copper long-fine focus
tube 'operatéd at 45kV and 40mA. The wavelength of the X-rays was 1.5406 A. Data were

 collected using 2 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-
»  diffracting plane and then polished to an optically flat finish. The X-rays incident upon this

surface were negated by Bragg extinction. :

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

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

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

% machine as described above.




tenperature increase of 10C per mnute. It should be realised that anal ysis
of sanples with grains above 30 microns in size and non- unitary a§eFER znnﬁ
-ratios may affect the relative intensity of peaks. The skilled person Wl
also realise that the position of reflections is affected by the precise
hei ght at which the sanple to sits in the diffractoneter and the zero
calibration of the diffractonmeter. The surface planarity of the sanple may
al so have a W2t fect. Hence the diffraction pattern RFENEOVHI®sent ed are
not to be taken as absol ute val ues. The4i nvention may be illustrated by the
followng non-limting Exanples. Exanple 1 {1S-[1a, 2a, 3B(1S*,
2R*,),5B]}-3-(7-{[2 -(3,4-difluorophenyl)cycl opropyl ] am no} - 5-

(propyl thi 0)2Fayrird fz&p@snscfmawef o@m&ml ; n,;}mm%gwid)mﬁné%ﬂamddmet‘ gox]y) cyclo
pentane- 1,2-diol_in r m of . .Pol ynor . Par.t 1. I ound o
Pormila (1) PRGRERRS e Thenm re oo gpotis rinAnges i 8o o 'n o
DSC i n the f ednypdeweightway! to3mgt Dhelpi@edure 85 canvied &8 uhder 8 Bow of ditkigeh @as35C. Thi s _
anneal ing process.resulted in the crystallisati.Qn.Qf, pur 0 rph | as

i ndi cat ed by%%g’?sm“ﬁéf”?&?bg’g%mf F‘Bﬁ"’écg?fép@h? o‘?attaﬁ L?zg of formul a
(1), Snug snetdnpentureindeade A t0PCpeasativte. and a smal |l quantity of seeds of
Pol ynmorph 1, was crystallised at 30C. XRPD and DSC confirnmed that
substantially pure Polynorph | had been forned. Exanple 2 .

{ 1S-r| a. 2a3B{tisbp:d eRFlisQL that agafyRis @Bsaipies with gmains phonp 0 migtons isizp-and non-
(propyl thio)s £ Lok | - s 6l P . enta e-
1,2-diol in E’%ﬁ%?%t%?&% %ﬁﬂﬁ'ﬁ%%’%%s@oﬁho%%%%%w e A
PCT/ SEQI / 012 58lieehab s positianol reBortipns e affesésd by the gresisrhgight st whishdisrmopind of
farmula () &@dn iHeQifFAKNHR andBSzeVPLaliBdtidnQ £ te ATPACHnieRR. TRY Sirf28e ST €am bat h.

The resulting soJutjon was left to crystallise
L o glana.rity of the sample may also haveasg/:al}e ect. I§Iencc the diffraction pattem data

presented are not to be taken as absolute values.

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

1,2-diol in the form of Polymorph L

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

25 A solution comprising of the compound of formula (I), Smi/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. |

{gropylth@l—BH— 1,2,3-triazolo[4,5-d]pyrimidin-3-y1)-5-(2-hydroxyethoxy)cyclopentane-
1,2-diol in the form of Polymorph I

»
L)

30 -{ 1o, 20




over night and dried under flowi ng nitrogen. XRPD and DSC confirmed that
substantially pure Polynorph Il had been fornmed Exanple 3 (1S—f|a~ﬂza BEBlZﬂ[IS
R9, 5D1} - 3{7_f[2-(3. 4-difl uuronhmd kch oraonvl | am na} - 5-
ylthio)-3H1,2,3-triazol of4,5-dl pyr'inidin-3yl)-5-(2-

ydr oxyet hoxy) cycl opntane 1,2-diol in the formof Polynorph 111 10 Ethanol
(200l') was added to 10nyg of the conmpound of formula (1) and the m xture
warmed to di ¥YP¥bn over a steam bath. The resul ting PETEENONINAs | eft to
crystallise over night XRPD and DSC confirnmed that a m xture of Pol ynorphs
Il and 111 had been formed. This material was used to seed a |l arger scale
preparation: 191ng of Polynorph Il were slurried in 1m of a 50% aqueous
'sol ution of iChiopfemhitil) wasadded & 4Stgrof the cdniponmi afformeladl) aad the mixtirx ed

Eoljyrmr ph I\/(I;/Ivvere agﬁ%gvd%er 2 %étg_oﬁgl et F‘ﬁo uggr si an }pnto Eol é]rri)r ph(|7||
~had occurre é)?%ﬁ% -
2-(3.4 difl uovmpighﬂpd).mqldndqmﬂomubhmusgmmandDSCoonﬁnnedthatsubstanhauy

(propylt h| 0) I d] pyrimdi-3-yl)-5-(2-hydroxyet hoxy)cyclo
pent ane- p'%t&)fh %’g{‘kh@or m%ugol ynorph 1V Acetonitrile (0.12m ) was

added to EOng of the compound of formula (1) and the m xture warned to .
di ssol ution %\é%glg gSteam bath. The warm sol ution was allowed to cool slowy
in a water | f hot vvater The result| ng crystals were dried under
nitrogen. XREL-l1x2eilpdPne 42 wggopbenyvhoycloprapyHaming) - zExanple S f1S
floc. 2a.30(l i , Abehigds © 32

(propyl thio} 1.2 T aZ01 0 ¢ ]
t hoxy) cycl opdAdiglin the form af Palymarph il nently in the formof Formas 0 2 FEB

2005 WO el 9%&1@201%@0}8@6&3&@%Jﬂiﬁe&%&ﬁﬁ@ﬂfoﬁﬁuﬁﬂfﬂﬂdﬁﬂew 218ng) was
dissolved in a SOA) aquequs solution of ethanol
- 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 ITI had been formed.
 'This material was used to seed a larger scale preparation: 191mg of Polymorph I were

slurried in 1ml of 2 50% aqueous solution of isopropanol. To this slurry, 15 mg of seeds of

s mixed Polymorph II/III were added. Aﬁer 2 days complete conversion into Polymorph o
had occurred as shown by XRPD

20 - (propylthio)-3H-1,2,3-triazolo[4,5-dpyrimidin-3-y])- 5-(2~hydroxycﬁloxy)cyclopenmne-
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.

30




(24m). To this solution, a further 14.5m of water were added dropw’hse
resulting - saturated solution was then freeze dried using Virtis 2 FEB 2005

-instrunmentation under the following conditions (vacuum 2170nl, run time

20. 2hours, condensed tenperature -52C, anbient tenperature 20.3C).

Reference Exanple 1 fIS-fl .2a & 1S".2R*1.sd1}-3-(7-1 uo uhenvl

}onsonvnam no} - Z)éuropyl t h| 0)-3H1,2,3-triazolo(4,5-dl pyrimdin3

yl) - 542- hydm?{fe Y yclopentane- is 1,2-diol A sol uti orPCHfSE0LRI239

{3aR-[ 3aa, 4a, 6a(1R*, 25*), 6aa] } - 2- [ 6- ({ 7g¢l 2- (3; 4-di f 1 uor ophenyl)

cycl opropyl ] am no- 5-(propy| thio)-3H1,2,3-triazolo(4,5-d}pyrimdin-3-yl}tetr

ahydro-2, 2- di met hyl -4H cycl opent a-1, 3-di oxot - 4-yl ) oxy] et hanol (Met hod A,

0.59g) -in trmmmmmmaxdm@mmmm@wwmwgﬁr eddgt g
roomtenpera nu e.r tion careful |y adde to

~a solution okﬁ@{rﬁ{lﬁ @ﬁ%ﬂoaﬁg@g%gﬂy&ﬁ %m%m‘ﬂgf'&rred f or

m nut es. Thesmmmmmwmmmmmmmeﬁtﬁmmmmbmmgdned and

~evaporated. Th res due r|f1e acetate e ue t) to
afford the tFfH %19('5)'E E?”?ﬂgél&t 8. 95
(1% d, —&B)xeaneﬁ&reTZOBZtC).(le n'), 710700(111 m, 512(1H d, J-6.4),
505(1H d,.; 3.6), 4.96 (111, q,.;,-9.0), 4.62-4.54 (21L m, 3.95(1H, br

s), 379373(111 m, 3.55-3.47 (4H, m, 3.20-3.13 (1H, 1in), 2.98-2.81
(21L m, ZGWG 8.5), 229221and216209(1H m, 2.07-
2.00 (111, m o ' 3 q ptepyl1ac ation of
Startlng I\/atS' 2 [ ' IIy avai |l abl e
or are readi (progyltbiohiféd 2\3vtriazolafid) Srdlpyrimidinioyid-S{2-bydréayethwxyjentlopentan .
exanpl e the flg_(iugwl ng reactions are illustrations but not I i mtations of
the preparatidmof sone of the starting materials used in the above
reactions. 30 Method A 0 2 FEB 2005 WO 01/ 92262 17

A solution of {3aR-{3act,40a,60(1R*25*),6a0]}-2-[6-({7-[2-(3;4-difluorophenyl)
cyclopropyllamine-5-(propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl}tetrahydro-2,2-
dimethyl-4H-cyclopenta-1 ,3-di9xol-4-yl)oxy]ethanol (Method A, 0.59g) in triﬂuomé’cetic ~

15 acid (15ml) and water( 15ml) was stirred at room temperature for 30 minutes. The reaction
mixture was carefully added to a solution of sodium bicarbonate (21g) in water (150m1)

 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-, 100%); NMR: 8.95 (1H, 4, J=3.3), 7.39-721

2 (2H, m), 7.10-7.00 (1H, m), 5.12 (1H, d, /=6.4), 5.05 (1H, d, J=3.6), 4.96 (1H, q, /=9.0),
4.62-4.54 (2H, m), 3.95 (1H, br 5), 3.79-3.73 (1H, m), 3.55-3.47 (4H, m), 3.20-3.13 (1H,
m), 2.98-2.81 (2H, m), 2.63 (1H, dt, J=13.6, 8.5), 2.29-2.21 and 2.16-2.09 (1H, m), 2.07-
2.00 (1H, m), 1.73-1.33 (4H, m), 0.99 (3H, t, /=7.4).

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

reactions.

Method A



PCT/ SE01/ 01239 ,
{3aR- (3ag, 4a-6a(1R*. 2S*).6aa] }-2-(6-([7-[2- (3, 4- Dfluorophenyl)cycloprop %

m no-5- (propylthio)-3H1, é 005
2,3-triazol o[ 4,5-d] pyri mdin-3-yl}tetrahydro-2, 2-di net hyl -

cycl opent a- 1, 3- di oxol - 4-yl ) oxy] et hanol DI BAL-He (1.0M solution in hexanes,
5.15m ) was added to an ice-cool ed sol ution of {3aR— [ 3aa, 4a, 6a( 1R, 25*), 6aa]
F-{[6-(7-([2 f1 uorophenyl)cycl opropyl ] am no) -

(propyl t hi 0) “’%&@ zgi 3-triazol o(4,5-d]-pyrimdia-3-yl ) t SEHRYYPE, 2di net hyl 4
H cycl opent a- 1, 3-di oxol -4-yl )oxy}acetiyg acid, methyl ester (Method B,

0.769) in TBF (1n1) and the sol ution was stirred at this tenperature for 2
hours. The reaction mxture was concentrat ed in vacuo and the resi due was

di ssol ved: i n {BiRy340. & ; ; ; ' R 73 of sodi um
potassiumtartrate

ixture stirreq. vigorously for
16 hours. TheEoRgaH E-“§§d§8~'§\=}mggtacted Wi th

et hyl acet at eﬂ@xﬁﬂl,&#d)oxo%gm]ghmﬁd organl cs were dried and concentr at ed
and the resi IS e:e Iace.tate Iuant) to
gi ve the titPgﬂg’cf%éh{’i‘gsg‘(‘ ?"”“Wepf%‘)s Wiﬁé%} f\bthod B
f 3a:?— F3 aﬁ. :a4aI {lsampw M&dlllelld\!&{),ﬁﬁz]l-'{fﬁ(m[zf-@ 44D1ﬂuomphenyl)cyclopropyl]ammo} -5-

Ditl uQ-ghenyl | cv 0. am z O: r. L
"yl thio)-3H 1B ?4“? Qgéﬁéﬁﬁ‘%‘” 4%@‘?’.“’%1"8@3?3:%}1‘5‘!%???%‘?’54% 2-di net hyl - 4H
-cyclopnta-1, Sydbpenwn B&qxok#ya@w}dccticamidmeﬂmedm}mm@ 0/6g)lio THF (imd) ur e of

Ef?g-zf)lgg?44glg€mpyrl m W%HWW 2‘5@’3‘)“@%&‘1“%‘2&“&30 eata- 1, 3-di

oxol - 4- ol)oﬁygcamedmmumdmmewsa lympﬁbﬂagstat@@@t))z\

(lR-tranS)m ZaAéoésﬁhédnLU?Emthﬂ tartrate (75ml) was added and the mixture stirred
cycl opr opanani ne, 3- d| hydroxybut anedi oat e (1:1) (Method C
0.618) in d.vwetos#bﬁétﬁfm@ M Seliretad mrdipepquesypeoptctd Mittam ne

(0.85n). Themymah&(zagoaﬁ ﬁwddtubawdﬁg&cstvbﬁmaacé&amate@meﬁeature for 16
hours then conce vacuo. r|f atlon

i sohexane: et i} tdﬁ% 1‘58%“%‘1"6% ’st%'@mt) $‘%°%?PB8&‘H’&”&% a
col ourl ess fwmgt wmmmwﬂmoowgl (MkH , 1009 . Method C w
(1R—trans) 2-(3;4-Di fluorophenyl)cycl opropanami ne, [R- (R, R*)] - 2, 3-

(propylthio)-34-1,2,3 tnazoloLé-dhgynmldm-?»- l)—telrahydro-Z,Z-dtmethﬂ#H-
%lopenta—lﬁ-dmxol—ﬂ;xl]oxyﬁoetm acid, methyl ester

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

25 solution was stirred at room temperature for 16 hours then concentrated in vacuo.
Purification (Si0;, isohcxane:ethylacetate 3:1 as eluant) gave the title compound as a
colourless foam (0.77g). MS (APCI) 591 (M+H*, 100%).

Method C
30 (LR-trans)-2 34-D1ﬂn0to henyl anamine,[R-(R* -2,3-

,dthydroxybutanedloa.te (1)




di hydr oxybut anedi oate (1:1) 0 2 FEB 2005 WO 01/ 92262 18 PCTI SEQ /01239 The
title conmpound may be pared according to the procedure described i) {GFEB 2005
-9905143. | aa.9a.o0a oaarH nwylinO al az01014S-d1- nuC t hn

3-yl]-tetrahydro-2, 2-di net hyl - 4H cycl opent a- 1, 3- di oxol - 4- ol ) oxy) aceti o aci d,
met hyl ester ' :

_ 5?;’1:?\”(3?;; 4a,‘§(§ol§9§%;] ((6-[7- Am no-5-(propyl thio)-3H1, 2Pc$r/stl:tru|/oqzzs(9)| o[4,5-d]- p
3-yl]-tetrahydro-2, 2-di net hyl -4H cycl opent a- 1, 3- di oxol - 4-0l ) oxy) aceti c acid,
met hyl ester (Method E, 1.1g) and isoanylnitrite (2.4m) in bromoform
(30n) was heated at 80C for io 30 mnutes. The cool ed reaction mxture was

purified (Si(Ghe tidedempoundanayibe prepareracconding toshe:procedireidaseribed m Wif ord the title
conmpound (0. 44gha3.M5 (APClI) 502/ 4 (MrH4), 504(100% .

[ 3aR- (3aa, 4a, 6a, 6aa)] ({6-[7-Am no-5-(propyl thio)-3H1,2,3-triazol o[ 4, 5-d]-p
yrimdin- 15 ,
3-yl]-tetrahwlgeddp 2- di net hyl - 4H-cycl openta 1, 3-di oon 4- ol }oxy)acetic acid,
met hyl ester —T'o‘—a"sol ut ion of . : ’

6a, 6aa) ] - 6% ( 1234%% s 23 Thie
~d]-pyrimdin-3 Chet® ‘ . Midacld dief
(Method F, O 9 62m  of
2.5N in hexarks#® a%%@? 56052 ({ﬁwlhﬂfné@ HPFP@YM%&? 6@%@&%@3&'@3‘%” ha.

sol ution of f3yif tekdiy@oRlIARENLAEDEN openya- RS diBRS4LdY OB Meth9Bds@f (0. 340)
(prepared according to the methad of Biton, Tetra*he ron, 1995, 51, 10513)

Cin THE (10m Methpd Byl pad isgamylnitrite (3l inbromafosmd30mD), washented 2 80°60iar
terrper at une tabmmmnuerawladzeﬁbnamwwisl pRffidd$5102, et kb)éiateafoﬂ&@ﬁ@ushexane 4:6

5 Ll A A AL L

={riazolo[4 5dl nvtimdin-3-
yll -t etrahydr etl?o di ndhyl - 4H cycl opent a- 1, 3- &oxol - 4- ol
R- (3aa, 4a, )] 6- [7 ChI oro 5- (propylth| 0) - 3H—1 2, 3 triazol o[ 4, 5- d] py

To a solution of [3&R~(3m,4cz,6a,6m)}-6-[7~Ammo— 5~(pmpylthm)—3H—1,2, -tnazolo[4 5-
d]-pynmdm-s-yl]-tetrahydm-z,z-dnnembmcyclopenta 1,3-dioxol-4-ol (Method F,
0.50g) in THF (25ml) at 0°C, wasaddedbtltylhtbmm (0.62ml of 2.5N in hexanes). After
20 minutes, the suspension was treated with a solution of trifluoromethanesulfonyloxy-

20 - acetic acid methyl ester (0.34g) (prepared according to the method of Biton, Tatmhedron,
1995, 51, 10513) in THF (10ml). The resulting solution was allowed to warm to room

b temperature then concentrated and purified (SiO», ethyl acetate: hexa.ne 4:6 as eluant) to

afford the title compound (0.25g). MS (APCT) 439 (M+H", 100%).

25 Method F

; ylltett’ahydro—Z,Z—dlmethyl-«fH-cyclopmtml 3-d10xol-4-ol
[3aR-(3a0,40,,601,6806)]-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 ﬁartitioned between water and ethyl acetate. The organics were




yl ] -tetrahydro-2, 2-di net hyl - 4Hcycl opent a- 1, 3-di oxol -4-o01( Met hod 2&3 ﬁa '
in THE (200nl) containing 0.88 anmmonia (Stn!) was stirred for 0Q| FEB=2005
concentrated to dryness and the residue partitioned between vvater and et hyl
acetate. The organics were 0 2 FEB 2005 WD 01/92262 19 PCT/ S6011 01239 dri ed
and then concentrated to afford the title compound (12.5g). M5 (APCl) 367
(MtH+,  100% . Method G 5

[ 3aR- (3aa. 4a,Yx018%43 | - 6- [ 7- Chl or 0- 5- (propyl t hi 0) - 3H 1. 2 PETSERER O] 4. 5- d] - py
rimdin-3- yl]-tetrahydro-2, 2-di net hyl - 14H cycl opent a- 1, 3-di oxol -4-ol |soanyl
nitrite (1.1m) was added to a sol utlon of

[ 3aR- ( 3aa, 4a, 6a. 6aa) ] - 6- ([ 5- am no- 6-

Chl or o- 2- (pr&mﬂlmm&nunmga&amkﬂme&ﬁpdﬁ Aﬁcxslmm# 4H-cycl opa |
ga-1, 3- dioxol-4-ol (Method H, 2.0g) in acetomt?pl e %100n1) and the ‘

sol ution was“m@t ed at 70C to for 1 hour. The cool ed reaction m xture was
concentrated and purified (Si@2, ethyl -acetate:isohexane 1:3 as eluant) to
afford the tjjle nmpound (1.9g). M (APCI) 386 (M+rH+, 10099 . Method H 15
(3aR- ( 3aa, 4a; )] 6- {[5 Amo 6- ChI oro (propylth| o)pyr| md| n- 4- yI]am no
) - tetrahwydr (3af o6 Gk 1-64 20§ i _ X dl RS

5n|tr02(p : SRR
} tet cahydr o- I&o&@lm&ttbml wwmgwmm&&[smmhhe%MbWQ 79) in

~acetic acid oom e [leac ur e Lrr W roo enperature
for 2 hours, W&B@@pw T4f %‘fnﬂ}rmm SEYSiop ate and
}[NﬁShtedt}Mth &ﬁi%ol@l&h&ﬂﬂ&tﬂg}lm 3modxn75 Iaﬁdtha&dutﬁﬁoo WMeﬁMEM°¢O af ford
etitle ‘
[3aR (3aa‘°4a8’g§g qﬁ%“’&ﬁ?%ﬁxg" SV PRos™ ‘VI@%SE@‘VQF’& din 4
yI ) am no) t et mta;edsobeﬂnel damﬂndnﬂbﬂ&dﬂmﬁﬂmmpmd(@g‘llmwm}nb
(M+H", 100%).

15

tetrahydro-2 2-dxmethyl-4H-gyclopenta— 1,3-dmxol-4—ol

Iron powder (3.0g) was added to a stirred solution of {3aR-(3ac,4a,60,620)]-6- {{6-~chloro-
5-nitro-2~(propylthio)pyrimidin-4-ylJamino} tetrahydro-2,2-dimethyl-¢4H-cyclopenta-1,3-
dioxol-4-o1 (Method I, 2.7g) in acetic acid (100ml). The reaction mixture was stirred at

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

yl]amino }wtrahydro-glz—dunethzl-4H-czclogenta-l :3 -dioxol-4-ol

A solution of [3aR-(3aa.4a,6u,6m)]-6—ammoteu'ahydro-2,2—d1methyl—4H—cyclopmta -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




A sol ution of

(3aR- (3aa, 44, 6a, 6aa) ] - 6- am not et rehydr o- 2, 2- di net hyl - 4H cycl opent a-ﬂZBFEB 2005
.di oxol -4.01, hydrochl oride (Method J, 10. 08) and N, N-di i sopropyl et hylam™n
(35nl) in THE (600nml) was stirred for 1 hour. The mixture was filtered and

t he solution was added 30 over 1 hour to a solution of

4, 6-di chl oro-5-ni tro-2-(propyl tbio)pydi mdine (W 9703084, 25.69) in THE
(1000m ) and R9YR¥Y for a further 2 hours. The sol vent RQI/SEMMIMAS reduced O
2 FEB 2005 WO 01(92262 PCT/ SEQ /01239 g in vacuo and ethyl acetate was

added (1000nmL). The m xture was washed with water and the organic |ayers
were dried, evaporated and purified (S O, isobexane-ethyl acetate as

eluant) to aﬁWmhethyliabétaewwmmm 'Eg)mmthﬁv(a&ﬁﬁh)ad%wwliﬂé 100%, is
evaporated a aze t ol uene he title
conmpound (10. &7@8‘? \MPE{I] W%fﬂé%%ggﬂ&%ﬁ *howder |
(8.7g). Thi selsmit)tdaﬂ'etdttwuﬂpeomhednd(Mzg)eMBlﬁ&PQDZw o90%).ni ng ,
2, 2-di met hoxypropane (25ml) and conc. HCl (0.2m ) then heated under refl ux
for 2 hours. The mxture was cool ed, evaporated and azeotroped with tol uene
(3 x 200031).__em_.re5| due was d| ssol ved in 20% aqueous acetic acid and

> s y 40

stirred for
. 6a. 6aa) 1- 6-

hydr ochl ori d

1R-( 1a, 20, 30 r g}%%% %ﬁa ,@bg,g c acid,
bi sgl 1- di mg. )111;2? ? é)]-eEsjt'gr L@ X({dl gﬂh&l—ﬁu}@%m)}mt hanol
(500mM ) was smethw@aay)mwmmmkmmacwmmmwmmmnd t hen

azeot roped Wdrlig BMQ%WW&QO%)&&!%&m& &botropeyiltitbiiend (Kx 200mi) to
(1IR-(1a. 28. 3B, 4a) ] 4-Tri hvdroxacgcl opent enyl i m dodi car bom C. aC| d,

bis(1,1- di rrgt"ﬁwé?qﬂmpoyéfr& Tgporbis sobif wes in acetone (2

( + R— Ci S) - Bi s{2.diméthd¥9propdne (255l andlcdiy. HO1O28Y Givchaana Bﬁ@awﬂumoﬁlw hours.
The mixture was cooled, evaporated and azeotroped with toluene (3 x 200ml). The residue
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%)

20 dimethylethyl) ester
To a solution of (1R-cis)-Bis(1, 1-dimethylethyl)-4-hydroxy-2-cyclopentenylimido-
dicarbonate (Method L, 17.1g) in THE (500mly/water (50ml) was added N-
methylmorpholine-N-oxide (9.4g) followed by osmium tetroxide (10ml, 2.5% solution in #-

 butanol). The mixture was stirred at room temperature for 4 days then treated with sodium

25 hydrosulphite (6.0g). The suspension was filtered through diatomaceous earth and the
product purified (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).
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Method L




di carbonate (Method 1, 17.1g) in THP (500m )/water (50m ) was added

nmet hyl nor phol i ne- N-oxi de (9.4g) followed by osmumtetroxide (10m ﬂ 2 B 2005

solution in t- butanol). The mi xture was stirred at roomtenperature for. 4

days then treated with sodium hydrosul phite (6.0g). The suspensi on was

filtered through di atomaceous earth and the product purified (Si Q2, ethyl

- acetate: hexane 1:1 as eluant) to afford the title conpound (19.1g). NWR
1.44 (18H, swommdze21.60 (1H, m, 1.97-2.05 (1H, m, 3. P6TREdB1285111, m),
3.66-3.73 (1H, m, 4.11-4.21 (214, m), ,4.54 (1H d, .1=4.8), 4.56 (1H, d,

J=5.9), 4.82 (1H, d, Method L

(I R-ci s) Bi s(1, 1-di net hyl et hyl) - 4- hydroxy 2- cycl opent enyl i m ‘dodi car bonat e

O. 2 FEB 2005T Baét?eﬂﬁawBEJasSE% dispeiifoR 81\6il; 0318 fin BRONEr Washed
sod:ju? hydglwwO%ﬂu@M g‘i’l‘ﬁ"é‘{h@é@%‘@b THF 6@0 ) .was added

I M aodil car bo ure was
stirred at 4%&&&&%1%%%&&&%&m&hﬁ@e&ﬁﬁcmwe was their

et raki S L1 | OREH) AR PR ) o ek o PEAP MR ur e s

stirred far MprUhemwﬁemmﬁmmfvas&dnéﬂommmehpﬁm@ez,uhbme 1:9 as

Cioh %) 1. ohseg [ lpm 0 BRRRNS oBiipdlaF &' Jooirianufd (g dbah s gy 1 43
4.51-4.57 { 1(—1,8Hn9), L61(L B8, UH]2.3,d,7, 6458254 (1H, agrlmegn4)(4.ﬂ4 o7 (B, 8),4),
5.71-5.77 2 " | trat tati

( F g)ﬂé%%sﬁé?ggh ﬁg{aﬁe,ggq 59‘(“5"’96 LK strate representative

phar maceuti ca I’mi hg”the und of formula (1) in

crystal line and/ or anorphous form (hereafter conpound X), for therapeutic or

prophyl acli cg i ® humans: is(a)Tablet Imltablct Conpound X100 Lactose.

Ph. Eur 182. 75‘%‘& nel | ose sodi unl2. 0 Mai ze. starch paste (5%w/v paste) 2725

. The following illustrate representative pharmaceutical dosage forms containing th '
compound of formula () in crystalline and/or amorphous form (hereafter compound X),

for therapeutic or prophylactic use in humans:

5 (2) Tabletl  mgtablet
Compound X | 1100
Lactose Ph.Eur ‘ 182.75
Croscarmellose sodium | 12.0
Maize starch paste (5% w/v paste) 2.25
0 Magnesium stearate 3.0
(®)  Tebletd  mgftablet
' Compound X : 50
Lactose Ph.Eur 223.75
25 " Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 225
Magnesiuni stearate © 3.0
0 - (c) Tabletlll = ' mg/tablet
Compound X 1.0

Lactose Ph.Bur : | 93.25




"~ 20Magnesi um stearate3. 0 (b) Tabl et 11ng/tabl et Conpound X50 Lactose

Ph. Eur 223. 75 Croscarnel | ose sodi unt. 0 Mai ze starchl1l5. 0 Pol yvi nyl pquoz tiIiM“%

. (5% wt paste)2.25 Magnesium stearate3.0 30(c) Tabl et 111 mgbbl Conpound X1.0
Lactose Ph.Eur93.25 0 2 FEB 2005 wo.0119286E Pcr/se01101239 22 (d) (f)

Croscannel | oso sodi umd. 0 Mai ze starch paste (5% w v paste)0.75 Magnesi um

stearatel. 0 Capsul eng/ capsul e Conpound X10 Lactose Ph. Eur488. 5 Magnesi um

stearatel. 5 We¥fhbn 150 M i Conpound X5.00/0 w v | N SGHPHHHUr oxi de

solutionl5.0"/0 v/v 0. IN Hydrochloric,acid(to adjust pHto 7.b)

Pol yet hyl ene gl ycol 400 4.5% w v Water for injection to 100%

Croscarmellose sodium 4.0
Maize starch paste (5% w/v paste) 0.75
Magnesium stearate ' 1.0

s (@ Copsule mg/eapsule
Compound X 10
Lactose Ph.Eur 488.5
Magnesium stearate L5

10 (e)  InjectionI (50 mg/ml)
Compound X 5.0% wiv
1N 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% viv
Water for injection to 100%

() Injection I (1mg/ml,buffered to pHb)

Compound X 0.1% wiv

25 Sodium phosphate BP 2.26% wiv
Citric acid 0.38% w/v
Polyeth);lme glycol 400 3.5% wiv

30

Note

Water for injection to 100%



Injectionl 110 mM Conpound X1.0% w v Sodi um phosphate BP3. 6% w v O. HZ\II-%)O“ “ﬁg
hydr oxi de solution 15.0%v/v Water for injection to 100% 1 ection 0 B2
W 1ni p, / mibuffered to pHE) Conpound XO0. 1% v Sodi um phosphate BP2.26% wv
Citric acid0.38% w v Pol yethyl ene gl ycol 400 3.5% w v Water for injection to
100% 30 Note O 2 FEB 2005 WO 01) 92262 23 PCT/ SE01/ 01239 The above

formul ati ons _may be obtai ned by conventional procedures well known in the
phar maceut i cOUPH62 The tablets (a)-(c) may be enteric EEHEEMORYP
conventional neans, for exanple to pragide a coating of cellul ose acetate
pht hal ate. s NVR spectra were neasured on a Varian Unity Inova 300 or 400
spectroneter, NVR data is quoted in the formof delta values for nmjor

di agnost i c pAbe abaw: fonpulations mayheobtsinpdby ovhvenfianal précedums welll kaovavia theo

~ tetranet hyl sj LNR: As | A RO Bol - rg.0 di met hyl
sul phoxi de ( - as g%lt%gbrﬁ@tﬁ?%@s ot her w se@%@?%‘%?%%;ﬁl%’réo‘gxanpl es

whi ch showed exapiple tprovidnaeoatirig af Gellnlase acetate phthalater ot on NVR spectra only the
chem cal shifts of the najor to rotaner are quoted; coupling constants (3)

are given in_Hz. Mass Spectra (MS) were neasured as follows: El spectra were
obt ai ned dn AMRPeerarsoSnessurd o Yarin Uaity Inara00 s 409 seectropsien; NMR daiag spectra

wer e obt ai neg @btedin Wit O ordsiEQaluePRE b @igbstic protons pfled R dartS e fillich \er e
: obt ai ned | Qn '(:gpgzr)]l'e a?ice t'c\:/bt‘én'agg ;l(s)x a?m M 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 wece obtained on 2 VG70-250SEQ
spectrometer, ESI and APCI spectra were obtained on Finnigan Mat SSQ7000 or a

s Micromass Platform spectrometer. '

Preparative HPLC sepafations 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 (SiO;)) was carried out using Fisher
Matrix silica, 35-70 um.

Abbreviations
THF tetrahydrofuran
25 XRPD X-ray Powder Diffraction

DSC Differential scanning calorimetry




Is Mcromass Platformspectroneter. Preparative HPLC separations were

- generally performed using a Novapake, Bondapak. or Hypersile col uﬁ? E[ms
~with BDSC-18 reverse phase silica. w flash chromatography (indicated int
Exanples as (Si2)) was carried out usipg Fishes Matrix silica, 35-70 pm
Abbrevi ations THE tetrahydrofuran 25 D X-ray Powder Diffraction DSC

Di f ferent i@aimsanni ng calorinetry 0 2 FEB 2005 24 Cains .1. A conpound of
formula (1. A ddopoundobformula @ubstantially crystalline formselected froma
conpound of forrmula (1) characterised by an X-ray powder diffraction pattern
- containing specific peaks of high intensity a ¥3 (1-0.1), 20.1 (0.1),
20.7, (30.1), 21.0 (0.1) and 21.3 (0.1) 20; aound of fornmula (1)
charact eri sed by an X-ray powder diffraction pga rif 10 containing specific
peaks of high intensity at 14.0 (0.1), 17. 0. 1) 18.4 (0.1), 21.4 (0.1)
and 24.1(1-0.1) 20; and a conpound of fo (1) characterised by an X-ray
powder diffraction pattern containin A f’i.“C‘ peaks of high intensity at
4.9 (0.1), 9.2 (0.1), 11.6 H»Y), B .]) and 16.4 (0.1) 2e. 15 2. A
conpound of formula (1) as clai in i Thet” exists in a substantially
anhydrous form 3. A conpound of @EIa (I') as clained in claim1 or 2,
characterised by an X-ray powder. M~ fraction pattern-containing specific
peaks at 5.3 (O.1), 8.0 (0.1), 9.@o(Ool, 139 (30.1), 15.3 (30.1), 20.1
(0.1). 20.7 (0.1), 21.0 (0.1), 21.39 (Oa%), 26. 2

5 inasubstantially crystalline form selected from:

a compound of formula (T) characterised .by an X-ray powder diffraction pattern
containing specific peaks of high intensity at 5.3° (:!:O.l°),_ 20.1° (£0.1°), 20.7° (£0.1°), . -
21.0° (£0.1°) and 21.3° (20.1°) 26; | |
a comyound of formula (I) characterised by an X-ray powder diffraction pattern

10  containing specific peaks of hi gh intensity at 14.0° (30.1°), 17.4°
(£0.1°), 18.4° (10.1°), 21.4° (+0.1°) and 24.1°(+0.1°) 28; and ,
a compound of formula (I) characterised by an X-ray powder diffraction pattern -
containing specific peaks of high intensity at 4.9° (£0.1°), 9.2° (10.1°), 11.6° (30.1%), 15. 6"
(0.1°) and 16.4° (10.1°) 26. R A

15 2. A compound of formula (I) as claimed in claim 1 that exists in a. substantnally anhydrous -
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 5.3° (£0.1°), 8.0° (40.1°), 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°

20 (20.1°) and 27.5° (10.1°) 26.

4. A corapound of formula (I) as claimed in any one of claims 1, 2 or 3, characterised byz .
differential scanhing calorimetry cuxve to have an onset of melting which is in the .range .
146 - 152°C. o
25 |
. 5 . A compound of formula (I) as claimed in claim 1 characterised by an X-ray powder . . .
diffraction pattern containing specific peaks at 5.6° (£0.1°), 12.5° (£0.1°), 14.0° (+0.1°), -



. scanni ng calori

20 (0.1) and-27.5 (30.1) 20. 4. A conpound of fornmula (1) as clained-in any
one of clains 1, 2 or 3, characterised by a differential scanning 0711:@3 2005
calorinetry curve to have an onset of nelting which is in the range

-152C. 25 5 . A conpound of fornmula (1 as clained in claim1 characterised
by an X-ray powder diffraction .patter®3containing specific peaks at 5.60

(30.1), 12.5 (0.1),14.0 (30.1), 0 2 FEB 2005 25 17.4 (30.1), 18.4 (0.1),

21.4 (0.1), 22.2 (0.1), 22.9-(+0.10),24.1- (0.1) and 24.5 (0.1) 20. 6. A
conmpound of forrmula (I) as claimed in any one of clainms | or 5 characterised

by a 5 diflenephrisac i o eal GOiIR 20 .18, 12041300 004 0R 8.1 Qfend®l L i NG

which is in the range A conpound “of fornmula (1) as clainmed in
claim1 cl2#2qi@1Px28] by an X-ray powder . diffraction pattern containing
speci fic peaks at 4,9 (0.1), 6.0 (0.1), 9.2 (0.1), 11.6 10 (0.1), 12.8
(0.1), 15.60 (0.1),16.4(0.1), 17:2 (0.1) and 18.1 (t0,1) 20. 8. A compound
of formul & ( ' haAl.al Qqr, L erd | renti al
3,4 boRRo S Totnbl (a2 e Mand of B A | G¥orieill b 7 ENLEAL
appr ox smatdiffyredtds Gcanhingdcal grimetrpautneiioifavé e onseaof mpltiag whichiisricthe margay one of
claims | to 8 which is in the form of a hydrate: 10. A process for the
prepar at i d#70¥328Cconpound as clainmed in claim 1, wherein the conpound of
formula (1) is crystallised froma solvent selected fromthe group: |ower
al kyl . 20 acetates, |ower alkyl alcohols, aliphatic and aromatic

hydr ocar bona cothpdui lof EdrfilS () a8 Elhikié in Klaind DeBaradtefiedbytani X-eay piwder, . Or a
m xture thereof. 11. A process as clainmed in claim210, wherein the solvent

i s sel ect elifffacien paitery contpiningspreifie peaks midf® Gl Wt60° (K94 HPZF4HO1°), 11.6

oo T BTG A U Ene 155 o B, BN S BB i R B s =

-mi xture of methanol and water, ethanol, ethyl acetate, a mixture of ethanol

and water, a .
8. A compound of formula (I) as claimed in claims 1 or 7 characterised by a differential

scanning calorimetry curve to-have an onset of melting which at approximately 139°C.

1S 9. A compound of formula (I) as claimed in any one of claims 1 to 8 which is in the form.
of a hydrate: |

10. A pfocess for the preparation of a compound as claimed in claim 1, whereinthe. .
_ compoimd of formula (I) is crystallised from a solvent selected from the group: lower alkyl.
20  acetates, lower alkyl alcohols, aliphatic and aromatic hydrocarbons, dialkyl ethers, dialkyl = . - .

ketones, acetonitrile, water, or a mixture thereof.

11. A process as claimed in claim 10, wherein the solvent is selected from the group:
_ ethanol, ethyl acetate, iso-propanol, iso-octane, acetonitrile, water, or a mixture thcreof;_ ,
25 '

12. A process as claimed in claim 11 wherein the solvent is selected from the group: a
m_ixturc of methanol and 'wat_er,”ethandl, etliyl acctaic, a mixture of ethanol and water, a .
mixture of iso-propanbl and watér. a mixture of ethyl acetate and iso-octane, and .
acetonittile.

30

| 13. A process for the pmﬁucﬁon of a compound as claimed in claim 3 or 4 according to . .- | .

any one of claims 12 or 13 in which the solvent is a mixture of methanol and water., -



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

| so-octane,. and acetonitrile. 30 13. A process for the production_of a
conmpound as claimed in. claim3 or 4 according to any one of clai nfl 2 FEB- 2005
13 in which the solvent is a m xture of nmethanol and water.. 0 2 FEB 2005 26
14. A process for the production of a @8npound as clainmed in any one of
clains 3. or 4 using seed 15. A process according to claim114 in which the

seed is prepared by nelting a conpound as claimed in any one of clainms 3 or

4. 16. A process for the production of a conpound as clained in any oneof
claims 5 or 6 according to any one of clains 10 or 11, in which the sol vent
Is an alcohol. to 17. A prqcess for the productiqgn of a caonmpound as cl ai ned
in any one14oA1msmr5hwm3ummi°éﬁce@ﬁgmé§§la§m& SR ATOne Qfgﬁﬁb@ﬁaﬁrd‘f_.fOr mul a
(1) in IPQE%@%S&jsolvent systemat a tenperature of 5 to 650C. 15 18. A
process for € production of a compound as clained in claim10 or 11, which
conprises a process according to any one of clains 18 to 20, in which the
solvent is _acetonitrile. 19. A conpound as clained in any one of clajns |

to 9 fér USeAdsoeess pecgrdingiiorlaim bhinwhichtheiseed is praparedhy melHpg dicempaun :
conprisin | Al Lp any one of, clains 1 to 9 in adm xture
wth a ph%ﬁ%% eu ?@@&f@ﬁéggg%gggﬁggadjuvant, di luent or caner. 21. A I
pharmaceutical conposition conprising a conpound as clainmed in any one of
claimse 25 1 to 9 for use in.the prevention of arterial thronbotic

conpl i cat i1§né nracesaiarahs progpqtionof @ sampouagd ascigimed in ey OREM ClAImE Sr6

pert pher al, ya3cil anflbae P duind o oF 12, H3i6H 1R GOERAYR aREhal 2 Ted (0 any one

of clains n € nan cture o canent for use in'the

. treatm®nt or prevention of arterial thronbotic conplications in 30 patients

with coronary artery, cerehrovascul ar. or peripheral vascul ar .di sease.
17. X[)roc_ms for the production of 2 compound as cleed?n any one of claims 5 or 6

- which comprises slurrying a compound of formula (I) in IPA/water solvent system at 2.

temperature of 5 to 65°C.

15  18. A process for the production of a compound as claimed in claim 10 or 11, which .. . .
comprises a process according to any one of claims 18 to 20, in which the solventis

acetonitrile.

19. A compound as claimed in any one of claims 1 to 9 for use as a medicament. DR
.20 _ y
20. A pharmaceutical composition comprising a compound as claimed in any one of claims

1 to 9 in admixture with a pharmaceutically acceptable adjuvant, diluent or carmier..

21. A pharmaceutical composition comprising a compound as claimed in any one of claims
25 1to9 for use in the prevention of arterial thrombotic complications in patients with

coronary artery, cerebrovascular or peripheral \(ascular discase.

22. The use of a compound as claimed in any one of claims 1 to 9 in the manufacture of a
medicament for use in the treatment or prevention of arterial thrombotic complications in

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



0 2 FEB 2005 27 23. A pharmaceutical conposition conprising a corrpowgﬁ ‘
claimed in any one of clains 5 1 to 9 for use in the prevention of B 2005
grow h and spread of a tunor. 24. The use of a conpound as clained in any

one of clainms 1 to 9 in the manufacture_of a, nedicament for use in the
prevention of the growh and spread of 23 tunor., ‘

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

S 1to 9for use in the prevention of the growth and spread of atumor.

24. The use of a compound as claimed in any one of claims 1 to 9.in the ménufacm_re ofa

- medicament for use in the prevention of the growth and spread of a tumor..



