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CO\/PClJNDS FIELD OF THE I NVENTION The present invention provides n

“triazol o[ 4, 5-d] pyrim di ne conpounds, their use as medi canents, conpositions
contai ning them and processes for their preparati on. BACKGROUND OF THE

| NVENTI ON w0 034203 zs 30 Pl at el et adhesi on and aggregati omCasE99I0RA56 | at i ng
events in arterial thronbosis. Al though the process of pI atel et adhesion to
the sub-endothelial surface may have gn inportant

o
repair of damaged vessel walls, the platelet aggregatlon tha mwmmHWMMMWMI
initiates can precipitate acute thronbotic occl usion of V|ta

beds) | eading to events navElRMZBDo@RDRYRIMIDINGSSNPoRSRDTYOCAr di al i mis@sset i on
and unst abl e angi na. The success of interventions used to prevent or

all eviate these conditions, such as thronbol ysis and angi oplasty is al so
conprom s jat ed occlusion or re-occlusion. A nunber of
convergingﬂ3§¥ﬁ&g§§ihggdﬂ$gkgﬁateIet aggregation. Whatever the initial
stinmulus) the final commobn event is a cross-1linking of platelets by bi ndi ng

of fibringgen to a nenbrane-binding site) glycoprotein II1b/]Tla

(GPlIbilI —Irgﬁ PreseRBINMETHION RFRVIdep pa dfagplols ?'IJHHHW%‘PE SHPPBER: eI §5€ &nt agoni st s
for GPII DfbdibAindrs, %Wb@sﬁt%gcmaxﬁxlﬂ@'lrf enl mdeﬂrgégﬁg‘?@rtmﬁﬁeﬁapdu%nf I nal conmmon
event. However, this efficacy may al so explain the bleeding problens that
have been observed with this class of agent. Thronmbin can produce pl atel et

aggregati ot her pat hways but substanti al
quantiti egp‘odf'@(t"ﬁralcg’?%15 Eﬂgﬁe‘l 3&3&%@ {o be present without prior activation
of platelets by other mechani sns. Thronmbin inhibitors such as hirudin are
highly effective anti-thronbotic agents) but,k a al e excessive
bl Sedihg B SERbgd BTG e TUHEANETS oA tR dl RS AP OtB Aot ant
agent s { ThRcekk Mf?lgﬁlck BURSibA BAhO §ulb- éndéﬁlgﬁﬁl)sux@ade%y%'v@ﬁh #portiR rold £24- 1630;
The d obal Use of Strategies to Open Cccluded Coronary Arteries (GUSTO Ila
| nvest i gaplewt(m_waor oflaraagedivesert vadls, thpplateles aagepationdighdisdniKates cagt . al .
1994) G r elo ) 134283 1t
has been ﬁgh@ﬁ l‘?gth eno%ﬁgg’gc}é@d% pvﬁtgls\f)ﬂ'su% %r50<e ﬁg%a%g’%'ﬁ %E\g\s{pgg {Bg%%rredl at or
of thronbomrtsdltyﬁsuph vmwcardndlmfﬁmﬁorﬁiﬂa unstableppgind. dlhebyccbh@f fréectentibrat ot her

agents, such as adren 5- hydr ox ta onin) wll
ony. BF odtied ST &1 RS A hr ST ih 6 DR OR AN e DLy 1 A8
antl-throeam;srbm;seabygm‘eYeta{eda&Ialoulﬁtsx@fa&ﬂéea‘cl:lagbnthe fact that it blocks
only one source of ADP which is that released in a thronboxane-dependent
manner follow ng platel et adhesion (see e.g. Antiplatelet Trialists'

Col | abor api Jeand: t atel et
Trialist skr%gllbl%i%%?g%ﬁ%ﬁé F atfigg&)]?aaé? ﬁﬁ%ﬁ%%gre%&noﬁo@h@t%geéﬁ%g?&l Aspirin has
no effect Stuwlaggreefgmi tonmpn extotied ctogs-tinkieg of plateteessbyafindmRyf fidrsdgents danaged

cells or ADP re under, con l.ent . bl ood

AP | hucROBPErErIng A uepaies TRTe RG] PR SRR Dubt y pe

| ocat ed 08f nfibodibsdrehgorTRE Rir TPEL/IIAG dialaxﬁeacb@m&rm(eamacel«mvmls &igalP2Y~, pP
or P2TAc) is primarily involved in nedjating plate

aggr egat i SRINEER PYARE AV expra thisehcacy may plsp ﬁXEJB‘ﬂﬁ’Peetdeqde’eelﬁP%?mi/\Fﬁi“é‘ﬁvq s as yet
uncl oned. b&lﬂ%bﬁﬂ?@édmﬂplh%lé‘sébffolaﬁtr?ﬁxtoﬁ{b'1x§$dn§§o&fce hﬂte?a%@é%@g‘aﬁ&{ lalh'glye been ~5
descri bed, for exanple, in the Teferences ries et .

Phar nacol inggpendemly)of othed pBhways 57t-shb83)tiahgehnHtiefnf ahrombiil arg urakelyso be

Phar mgcol 124) 157 | 4, e tI it .has

ant agoni s l%}’leartltg évt%ﬁ&l pl“@f:%%v %°“§P§F°‘%§€%P‘F‘F FEeRIRg- 0'61 lsn%\cl)g\}gésg'gctthher

ant i - t hr ondigiidin £96IEhEy c(fﬁe@ve]ann‘rmjoﬁﬁﬂou%ﬂls fut igﬁﬁ}naﬂl%mdad&)‘cesiﬁwor di ngly
there is a need to find further PST P or P2TAC) anta on| sts as

ant i - t hr oRiseding becgussithey faﬂptllonFebﬁbﬁﬁltbﬁ’ém@ét‘@m“ eoagpiapiage (DT BEPE 143

di scl osesg OBRY ds

havi ng actr?lgél%iogsa(llgy‘lli ?%%y}&%%% p;fbi%?k%ﬁ'géoﬁlh%bgggkéﬁf@tﬁgéﬁnOW Eﬂen f ound
that cert GccludminParomap Avdetidsi (GUSFI‘@) ﬂadmsmgatdm(l@@ﬂh@tradabonlgﬁt}wnﬂ63App| i cation
WO 9905143, _hut, not eci f di scl os t her el xhi bit high potency
conbi réd iﬁ%ﬁkegh"é’ﬁ 'iebtla:HéF%? Kpﬁﬁ‘lﬂ’é‘f"a tlgéﬁt é&‘\zﬁl ty and bioavailibility,
such that the predicted therapeutic dose for prol onged i nhi bition of
aggregation in man shows advantage. DESCRI PTI ON OF THE ”\W n a
first aspect the invention therefore provides a conpound m}mmmmﬁm )

t 5 APR 2003 WD 001 34283 *G0000] =



31T -NHR_NN. RN NR-R3 SR (1) wherein: PCT/SE99/02256 R~ |F5CAPF 2003
al kyl optionally substituted by one or nore hal ogen atoms; R is a pheny
"group, optionally substituted by one or nore_fluorine atons; R3 and R4 are
both hydroxy; Ris XOH, where X is CH, OCH-¥H or a bond; or a

phar maceut iwabdas2sccept abl e salt or sol vate thereof) or aPsm/lSEmterSOf such a
salt. provided that: io when Xis CH or a bond) R~ is not propyl. when X

is CH and R~ is CH-CH-CF3, butyl or Eentyl t he phenyl group at R ' nust

be substituted by fluorine. when X is OCH~CH~ and R is propyl, the phenyl
group at R nust be substituted by fluorine. is Al kyl groups, whether al one

25 P2t nfl AP SLONRA 8 ShERlA hglned, 2l fully, gat ur at ed

Swtably stl ute one or nore fluorine
atons. Prg@feniadisyA p@zo&mlefo@:&w lalsdgplorzecpby mﬂa:izdtmasuﬂhsﬁaotmi acthas t he

term nal carbon b hreefluor;n? ons. Mire pr ferg R~ is
3,3,3, -t r?#rmafl%a%o‘pwdrommmw ﬁtﬁﬁmo@@ﬂ‘(‘gﬁpﬁ’ jrocuce °$?‘F§H‘§ﬂ inge phenyl
substi t ut gds . GNEDP; rrmmtea Iammr&ﬁb&fc@mcac%p; ﬁrrﬁhhy\ Rect | b f FROgaY .

4-fl uorophenyl or 3,4-difluorophenyl. iI's XOH where X is CHI)
OCH~CH~ oblockstymiydone sourc&of PP 2038 ls\/@toe}’eswﬂmamr@mm@nam;yn@nl war@e~OH or

R-[ %O_"gllgtgr /Slzll%elgtgz{ %?o%?selgaérg. k%le)lgtrelJngle serd’o(?labé:rgtrig%QW§, ér.nﬁ;]le(yde: [ 1

1R, 2S5 ")y SﬁB] dp: 81136 £r{d2Ar(t$’ra|t_dlMQTrﬁp§l§r(S/dlDaBMQh@p(ﬂGBW panwerzzoj 368,[pp3, 3, 3triflu
oropropyl 81) 3H-1,2, 3-triazol o[ 4, 5-d] pyri m di n- 33/! X¥droxg/rrethyl)
cycl opent elé_L ZAﬂ)préﬂ has po Eﬁ@cr on aggregatian Br(oduccd by other sources of ADP, such as

1R*, 25 o \ant S-[(3,3,3
tri fI uoz oép%?]]égr?;?caﬁ o %ﬁr@leﬁse%ﬁ%e‘g‘?%@@@%'f %&yﬁ%rgw%w&lﬁ Bnﬂ] 5[ E hydr oxynme

thyL) icycl opentane-1,2-diol; io [1S-(la, 2a, 3~ 3
(érsopi:q:%ﬁoé)la %h‘lcfd %laff &{‘r'r%gz,%‘ lOr[ ﬁfn%%(ﬁ Ie[ﬁlggl Pcf?]sﬁ’chy é&ﬁlyg(ral&yet hoxy) - cy
cl opent angliteRt eheaibrane. The P,rreceptor (also known as PZYADP or P2Tsc) is primarily

involved in mediating platelet aggregation/activation and is a G-protein coupled receptor

which is as yet uncloned, The pharmacological characteristics of this receptor have been

15 described, for example, in the references by Humpbhries et al., Br. J. 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 improvements over other

anti-thrombotic agents (see J. Med. Chem. (1999) 42, 213). Accordingly there is a need to

find further Por (P2Y app or P2T ac) antagonists as anti-thrombotic agents.

International Patent Application WO 9905143 discloses generically a series of triazolo{4,5-
d)pyrimidine compounds having activity as P>r (P2Yapp or P2T ac) antagonists. It has now
been found that certain compounds within the scope of International Patent Application
WO 9905143 but not specifically disclosed therein exhibit high potency combined with

a5 surprisingly high metabolic stability and bioavailibility, such that the predicted therapeutic

dose for prolonged inhibition of aggregation in man shows advantage.
DESCRIPTION OF THE INVENTION

3w  Inafirst aspect the invention therefore provides a compound of formula (I):



[ 1 R[ 1a2a3~i(1 15 APR 2003

R, 25%),5~1]]-3-[5-(Butylthio)-7-[[2-(3, 4di fl uorophenyl ) cycl opropyl ] am no] -
"3H1,2,3-triazolo[4,5-d]pyrimdin-3-yl]-5 ~s

(hydroxynet hyl ) -cycl opentane-1,2-diol; [ 1 S[ 1

a, 2(i, 3~ , 4 doF288R*)]]-4-[5-(Butylthio)-7-[[2-(4-fl uorophengk¥poyask opr opyl ]
am no] 3H1,2,3-triazolo[4,5-cfjpyrimdin-3-yl]-cycl opentane-1,2,3-triol;
[1S- (Il a, 2a, 3(3(1S*,2R*),5p)]-3-[7-[[ 2-3(3, 4-Di f 1 uor ophenyl ) cycl opr opyl ] am no
1-5-1(3,3,3

trifluoropropyl)thio]-3H1,2,3-triazol o[ 4,5-clJpyrimdin-3-yl]-5-(2-hydroxy
et hoxy) ~u cycl opentane-1,2-diol; [ 1S [ 1 a,2a,3(3,5,] 3(

| S*, 2R*)]] - 3- (2- Hydr oxyet hoxy) - 5- [ 7N==Rhenyl.cycl opRopyl ) am no] -5

[(3,3,3-trif|uoropropyl)thio-3H—I,/é 3-tyiaz 4,5-~pyrimdin-3-yl]-cyclop
ent ane-1, 2-diol [1S-[1aR dae NN -4-%\9-(Butyithio)-7-[[2-(3,4
di f1 uor ophenyl ) cycl opr opyl) 0] - 3H riazol o[ 4, 5-d] pyri mdin-3-yl)cy
cl opentane?s 1,2,3-triol; [} -[ 1 a}2a,3 '(\3( 1
S*,2R*),5~3]]-3-[5-(Butylthio)-7; [(2-5 cycl opropyl |l am no]-3H 1, 2,3
triazol o[ 4, 5-cl]pyrimdin-B-yl] R&S (2- hydrioxet hoxy) - cycl opent ane-1, 2-di ol ;
and pharnmaceutically acceptable salts or | vates thereof) or sol vates of

such salts. 3U 1 5 APR 2003 WD 00I 34283  PCT/ SE99/ 02856 According to the
invention Q%rhg is further provided a process for the pi :paration of a
conpound oth ormula (1) which conprises: (a) reacting a conpound of fornula
(1 T): N NRRiNCLs #¥yl optiorillsutistifteBRyloné b matedabogR) a®ms; R3 and R' are as

defined i 2f.orrrk1]JI alné{I%, or a eﬁ@rot egé’ed derivatjves thereof) or R3 and R~
t oget her forhd BMEEhEICFHh OPHNAEY MEHBIFE QY OPn g ™8 TRO1'E ERIEH-OR , where R~ s
C, .6 alkylR’and RéA&EWMoth BAtbxly; i S a | eaving group such as halogen or SR with
a conmpound of to formula (I'lz): R HEN ( where R' is as defined in fornula

(1)) or iRigXPHwkared gerh/tidlngradesd. 1S or where X is a bond: (b)
hydr oxyl atﬁ'\r Qﬁh%@é@elﬁﬁmg‘%tﬁﬁe SR oMW1 Gatd tVeof, or # sAvAPRr 20030 00/ 34283 N-

=N Ra0O N
provided that:
10 when X is CH,or a bond, R' is not propyl.
when X is CH,and R! is CH,CH,CF3, butyl or pentyl, the phenyl group at R? must be
substituted by fluorine.
when X is OCH,CH, and R is propyl, the phenyl group at R* must be substituted by

fluorine.

Alkyl groups, whether alone or as part of another group are straight chained and fully

saturated.

Suitably Rlisa Cs.5 alkyl optionally substituted by one or more fluorine atoms. Preferably
2 R'is Cy.5 alkyl optionally substituted on the terminal carbon by three fluorine atoms. More

preferably R' is 3,3,3,-trifluoropropyl, butyl or propyl.

Suitably R? is phenyl or pheny! substituted by one or more fluorine atoms. Preferably R*is

phenyl, 4-fluoropheny! or 3,4-difluorophenyl.

Suitably R is XOH where X is CH,, OCH,>CHj; or a bond.



PCT/ S E99/ 02256 where R~ is defined in fornmula (1) and R$ is H or cHl GH+ABR3 2003
where P3 is Hor a protecting Qoup or Rb is CHHCOOR where R is C, .6

al kyl or benzyl, and Zis NHS or R2 HZzN~. where R' is defined in fornula

(I'). and for both (a) and (b) optionally thereafter and in any order: is
converting ¥9P8#28%pre functional groups into further funckdTs®BbogsouPs;

renovi ng-any protecting groups; formng a pharmaceutically acceptable salt

or solvate, or a solvate of such a salst. Conpounds of forrmula (In can be
reacted with amnes of formula (I1l) in the presence of a ~0 base, such as

a tertiary organic amne, in an inert solvent) such as dichloromethane, at

ambi ent o gl eMaREd CHEOPRI WaH,€H,6Hher sui tabl e bases include inorganic
bases such as potassium carbonate. The hydroxy groups R3 and R~ can be

protected as groups OP ~ and O where P ~ and P' are ~s protecting groups.

Ex I ds of f I | >7
.76 al kyP e EE PR RO RLATD 1O Ok )aS (preferably

t-butyl di mes- hwml&&dm 2&@65@ EE[7QII§(4 Baﬂolqdhergd)@mpo;sup)h agenodddtd3.3- Preferably
the two groups P ~ and P togeth Wlhé} {mwhlchthey are

at t achéd FFHFW%OI?MWW} Hé‘r‘l@ 3!"1”6@’ e H)ér”ﬁ‘dl‘f’e ﬁgsﬁ H@‘HPC‘Mopr opyl i dene
ring. Al t%gﬁ?@ﬁéh%ﬁé-\f,’lpd”oland P' can form an al koxynet hylidene ring such as 3u

et hoxynmet h ene 15 APR 2003 WO 001 34283 PCT/ SE99/ 02256 Prot ecti ng
groups cail Rl caztda@(1&nAS e - (i3 he Diflovmphespleyc oprapyidaminglohl3.3Fhe use of

protectin ou SCr i Pr ot / Organi ¢
Cheni st ryg ‘g‘&ﬁ?‘f I)E}S‘)O]nggjﬁ\}ﬁ lgg%ﬁﬁg?ﬁrﬂdﬁgéf&]%’&iy@g rﬁé:tké%g Protective
G oups i nc@@&ﬁtaﬁeﬁ)&ﬂﬂxhlem s , 2nd edition, T WGeene & P G M Wit z,

W ey-Interscience Ester protecti ng} groups can_be rem)ved by

basi ¢ Hydf bi-(i6% 3¢ 3%@1535’(5"?’}&%] B -UEGhE RiNpereBenh)YC DRI B¥ JappRit 51 abl y an

al kal i iﬁgﬂ by Xi de, or
quat er nargIéar ?Pﬂ%‘m um gygr@%(lgbﬁ ?y)%wﬂﬁ gszc d!g)é %’&‘h‘go{’}m@’ﬁ%‘ﬁo| or
aqueous t @trdiblydrof uran, at a tenperature of from 10 to 100C, preferabl y

t he tenper re I om t ra , or by acidic hydrolysis using a
m neralrrp F’%T?%%CIFSQ@RI%@%;P%;&&”RS &;ﬁ? é3oéci é sulchI as %/ri chl>lo|roage!ti g
acid in adﬁﬁﬂoV@'ﬂEnﬁ)é?&]o;ﬁ&pyﬂ@Mﬁ@P§Hll A3G RINL 5- J[?yrﬁqh iknlsyl-yl protecting

groups can be renpved the use of, for exanple) a fluoride ion source,
for ex’arrpl('ydf‘é%yff‘&ﬂ‘rﬂ)t?m‘?P@mrh oi9lf | uori de or hydrogen fluoride. Wen one

e e L L
transiti oﬁHn’eEa4tnmlc&#.ysil}pynhmdxnemmceappﬁthh@d,lmmxon char coal , under an
such a5 asbr e RIS R se S B IR D et A opRy e S ot by
ahor ol n R 2o S St o RO Tl Form s
(1), of iSydopsnened2ediol;
[1S~[loc,2a,3]3,5[3(lS*,2R*)]]-3~(2-Hydroxyethoxy)-5-[7-(2-phenylcyclopropyl)amino]-s-
[(3,3,3-trifluoropropyl)thio}-3H-1,2,3-triazolo[4,5-d)pyrimidin-3-yl]-cyclopentane-1,2-diol
[15-[10,,2B,3B,40(15%, 2R*)]]-4-[5-(Butylthio)-7-[[2-(3,4-
difluorophenyl)cyclopropyljamino]-3H-1,2,3-triazolo[4,5-d}pyrimidin-3-yljcyclopentane-
25 1,2,3-triol;
[15-[10,201,3B(15*,2R*),581]-3-[5-(Butylthio)-7-[(2-phenylcyclopropyl)amino]-3H-1,2,3-
triazolo[4,5-d]pyrimidin-3-yl]-5-(2-hydroxethoxy)-cyclopentane-1,2-diol;

and pharmaceutically acceptable salts or solvates thereof, or solvates of such salts.

0



z5 derivative thereof, or is OCH-CO-R, where R is C,.6 al kyl or bcg é&% 2003
and L is as defined t 5 APR Z003 WO 00/ 34283 8 PCTI SE99/ 02256 abo

R, and R~ are as defined in fornula (1) or are protected der~at~ves thereof
or R3 and R~ together forma bond in the 5-nmenbered ring, with a netal
nitrite, fovoexamgd e an al kali metal nitrite, especially sotiseswaardsrite in
dilute aqueous acid, for exanple 2ZM HCI) or with a G .b-alkyl nitrite, in
an inert solvent, at a 5 tenperature of from about -20 to about 100C.
Preferred conditions are isoanyl nitrite macetonitrile at about 80C. A
conmpound of forrmula (V) wherein R is CH-OH, R3 and R~ are hydroxyl or
protected derivatives thereof and is as defined above can be prepared by
reduct na EHIPEIRHCARVERBIMAIFY lf(ﬂvrtjm RepYided;a psocass for e NAYaERP OlPT OPT (W1)
wher ei n Rcombgurﬁofmqmﬁa) iEh %ﬂgég ned above. !5 The reduction of the
nitro group can be carried out for exanple by using hydrogenation with a
transiti ofa)reacsihg ¢ avrapquet offormulagHper at ure around room tenperature) for
exanpl e pal | adi um on charcoal under an at nosphere of hydrogen, preferably
at a pressure from1l to 5 atnospheres, in a solvent) for exanple ethanol)

. or by using iron in an acidic solvent §GAN~0 as acetic acid at a

| act am can be carried out using
conpl ex netal hydrides Such N.al } ydride in a solvent such
as ether or preferably, by usi odi um ride in a suitable solvent
such as nethanol. =5 1 5 APR-2883 WO 00/ 342 9 PCT/ SE99/ 02256 A conpound
of formula (V1) can be prepaged by- reactN compound of formula (VI1): L
O-~Ni i LNSR (VII) s wh8rein LRand R arle as defined above and L' is a
| eavi ng group, for exanple a hal ogen atom rein L and L' are preferably
the same, with a conpound of fornula (V~: O N i : |

where R, R!, R? and R* are as defined in formula (), or are protected derivatives thereof, or
R3and R? together form a bond in the 5-membered ring, or R is CH,CH,0R’, where R'is
Ci.salkyl or benzyl, and L is a leaving group such as halogen or SR, with a compound of

i0  formula (II):

R?.

-
N

H,N -

(I
where R? is as defined in formula (I), or is a protected derivative thereof,

or where X is a bond:

(b) hydroxylation of a compound of formula (IV):



P Opp- (V-) io wherein P and P2 are as defined above, in the pr ESFISCﬁPRfZU[B
~a base such as G .b-alkyl-Mor MH wherein Mis a netal ion, for exanple

n-butyl lithium in an inert solvent, such as tetrahydrofuran at a
t enrperature of from about -10 to about 100C. Preferably sodium hydride is
used in tetwebysiess uran at roomtenperature. i s One or nwce/skssissonal

groups can be converted into further functional groups using standard

chem stry. A conpound where X is a bond can be converted to a conpound
where X is (CH-), by treatment with tase fol | owed by LY where L is a

| eaving group and Y is (CH)~CH or a protected version thereof or Y is
CH-COOR where R is C,.6 alkyl or benz b\(& conpound where Ris CH-CH-OR~
may be converted into a conpound vvhere is QCH-)~CH by reduction, for
exanpl e using D BAL-H . glrt? gro SR i ntergonverted by oxidation of
the sulfur, for exanple UsTNY = 7 followed by treatnent with
a conpound R ~-SM where R ~ di f f erjént group and Mis a netal such
as sodium Alternatively the product of e suljur oxidation may be treated
with MSBH 1 5 APR 2003 WO 001 34283 10 P 9/ 02256 where Mis a netal
such as sodium followed by treatment with ajbase and R-~X where R~ is a
different R~ group and X is a |eaving group. gRui tamﬂg{ bases include h', N

di i sopropyl et hyl am ne. A conpound of formula (I1) Pe R R, R3, and R
are as defined in fornula (1) or are protected derivatives thereof. or R-
and R together forma bond in the ~-rrenbered rin or R is OCH, CO-R where R
is C .6 alWpre Brisiefinegin fogmallal(Diagd B® Isdhot GH- @HIQR) dtmfasHWape@@qtmgrmy be
convert.ed 8 la ( and R are

defi ned ab'(r) Ooa‘;il‘{d(ffﬂﬁ%?@% {)h&??“gt@ élly %%Eﬁdl azi(:){tsll\%ﬁ% agent in the
presence of a hal R enating io agent, preferably isoanyl-nitrite and car bon
tetrabro A corrpound of formula (I1>7 where R, R~, R3, and R are
defined a bv d L is NHS may be prepared by treating a conpound of
formula (In whefe R, R~, R3, and R are as defined above and L is a | eaving
group such as halogen, with ammonia in a solvent such as is nethanol.
Conpounds vﬂierJl@*xErHéf?neﬁYQ fo‘?ﬁﬁ‘la hso be prepared by treating a conpound of
formula (XI) R NH, Ra @(l) ~0 where R, R3 and R4 are as defined in
formula (n or are protected derivati ~~es thereof or Ris OCH-CO R~ where R~
is C .6 al I t oget her forma bond in the ~

menber ed raﬁém%w (E%% (Btmm’orlﬁlyq? a?refrﬁ o Psd as defined above) followed
by reduct iconvepding dne ovrrtowfunaxogalcgn@psTrheftrreﬁﬁfuneufbnascmapsr| ed out in an inert
sol vent such as dichl oronet hane or 1,4 dioxane, in the presence of a

non- nucl edPRPYINE A RIBECWSFOUWS N, N- di | sopr opyl ani ne, at a tenpeature of

about - 20@iAn@ R ehdrmi&eal Ta6deBlaBRR Is¥t Bt soRER, 8P4 sS18IPEf AkhE S, 1 5 APR 2003

an b

Compounds of formula (II) can be reacted with amines of formula (II) in the presence of a
20 base, such as a tertiary organic amine, in an inert solvent, such as dichloromethane, at
ambient or elevated temperature. Other suitable bases include inorganic bases such as

potassium carbonate,

The hydroxy groups R* and R* can be protected as groups OP' and OP? where P' and P* are
35 protecting groups. Examples of suitable protecting groups in compounds of formula (II) are
C\.¢ alky! (preferably methyl), benzyl, (C,.salkyl)sSi (preferably t-butyldimethylsilyl), and a
C(O)C.salkyl group such as acetyl. Preferably the two groups P' and P* together with the
atoms to which they are attached form an alkylidene ring such as a methylidene or
isopropylidene ring. Alternatively P! and P? can form an alkoxymethylidene ring such as

3  ethoxymethylidene.



WO 001 34283 PCT/ SE99/ 02256 Conpounds of formula (11) where R is as]de#PRe2003
in formula (1), R3 and R~ together forma bond in the 5-nenbered rink and L
'is SRI) or a protected derivative thereof, can be prepared by reacting a
conmpound of forrmula (XII): N=N SRS M N SRS (XR) where R~ groups are as
defined inwonmuss (1), with a conpound of fornula (XIII) PCRSE»OS6i O
(Xfl~in.which R is Hor a protected derivative thereof. The reaction can
be carried out in the presence of a sujtable transition netal conpl ex,
preferably tetrakistriphenyl phosphine 1~ palladiun(0). Conpounds of fornula
(XI'l) can be prepared from conpounds of forrmula (XTV): SH HZN ~ N HZN N SH
(XIV) ~o 1 5 ARR 2003 WD 00/ 34283 12 PCTI SE99/ 02256 by reacting with a
compound R-X where R- is as defined in fornula (1) and X is a |eaving group

such as h@reectingldrepe darbe Y€ dngaérhoved uCRRTROGWAl feabtionfcofiditidnd. Th¥lupe ofhere R i's
OH or a protecte version thereof and R3 and R- are as defined in fot~rnula

(1) or ar @rgeinggrosps i aHindsicribeking Prareevre Graypsie Oﬁsaétfé}hé@wfrr offileoPpbunds of
formila (XyENcRR! Piefim bitsd 1913 aanHr‘IQrEFeE&\{e HEOHB DY RALIE AL W Lh 3

bt sester o |mdo I carbamc aC| usin mca‘ta ysis followed by
hydr oxyl atedivionSF W Gesentod ¥l @ MoWYR, Wahaytlrummcmal(l%,l) deprotection of the
nitrogen. Preferably imdodicarbonic acid, bis-( |, t-dinmethylethyl)ester
and tetrakistriphenyl phosphi ne pall adium(0) are used io followed by osm um
tetroxi de pnd pelrgtiag g@h%@cﬂm BE kdtihvBY BY B 19Ydr A1y A& 6t ek inpTE bl a m&g@mpounds
of fornmula é | , Where is OCH-CO~-R where R is C,_6 alkyl and R3 and R-
t oget her fyPIPxidenpralgrably anmékali magalhudrayide. sHel) ansegiupelEmrife 4T B conpounds
of formul g ) [ Ys dilaSatdrent with
an azide i Kél}éhed%p?rewgﬁéngr o ’*é&‘é‘l?gg‘fr?égué 8¥m§§cbté¥e§P§wh%? %Liep ) ciﬁ@ydpraeductl on
of t heloazwqgecmncttrahkybfatanon a@dmnehwuxaIO(ifrhml 108s0 HROSCr prfeckblyrizatempeshtyre
Conpounds . of  f or mul X E;CH~ e as
defined i Hs ?F8F?F{ﬁ°3m?tf‘§’p% LS %r bﬁ’ra&dé tay %Isésrﬁ/r&ta}vglg'%g éér1se118$as {al 58 pr epar ed
from COWthtBﬁ@oerlchmﬂ SudiLak &ichMkoacareichl iR aislvel satttasRduedngd!, Rdloam& as

defined in_ for rrul a (1) . or are protected derivatives thereoé Oprot ection
of the nitFBgeisil YhH’YRS?F%th FPrPe £an PrremEResHRY theydserRy: for oXamRleo? HetdF ¢0faci d
ester, f0|sb@:‘6’é‘cfopé&a&$1%bl€tfrd RBuQfarnltRi 85 F18EH @ hgﬁ-BG&tf%hhéer% ohd1gr ni trogen.
e pref er protection of the nitrogen as a car bobefizyl oxy derivative using
benzy! ischlbothodfdt mad B dreCl.oalksd, deprotdckign eani berechit vadhisinglboh ¢libremidag et hyl

br onbacet S t de educti usi ng
l'ithium b?%regﬁ@g??uogtclgnng r'é{ﬁ] aeﬁibog hg?yi Fal !)gsf]sdf St %Ct nB rlg)%ﬁtta{)%?naﬁﬁgé%ﬁl trogen by
hydr ogenatemmpietpatldwdanpba)SMml Qfidgpah bmhsplhinroaf lwardgem at 4 pregddiof from we pr ef er
t he case where the (ﬁ ohols R3 and R "~ are protected as an isopropylidene

ring. The 'ARivARL" & Y%‘r‘ TS AESFS 26N be prepared using procedures descri bed
in H Ni shiyam et

20 A compound of formula (II) can be prepared by diazotising a compound of formula (V):

NH,
H L

"~ Y

R-l ~'\. "'rR;; N =
SRY ()

wherein R! is as defined in formula (1), and R is as defined in formula (I), or is a protected

a5 derivative thereof, or is OCH,CO.R’, where R’ is C.¢ alkyl or benzyl, and L is as defined



;0 al, Bull. Chem Soc., Jpn.) 199a 68, 1247) P. Newran) Optical R$spIAPR 2603
Procedures for Chem cal Conpounds) Vol. 1, Am nes and Rel ated Conpounds;
Optical Resolution and 1 5 APR 2003 WD 00/ 34283 13 PCT/ SE99/ 02256
Informati on Centre: Manhattan Col |l ege, Riverdale, NY, 1978, p 120) J.
Val | garda ewoad3s288. Chem Soc. Perkin I, 1994, 461 or in IparsEssaRsonal

Pat ent Application 1V0 9906143. All novel internediates forma further

aspect of the invention. Salts of the _conpounds of fornmula (1) may be

formed by reacting the free acid, or 8 salt thereof, or the free base, or a
salt or a derivative thereof, with one or nore equivalents of the

appropriate base (for_gxa ammni um hydr oxi de optional ly substituted by
CTPER ky PSP 35 R PRLR oy S 0 MRS HLOLEE PIF sS4 AT URTHH Br - ach o
(for exanphER&osHhRYSHPNBINGG (e SPRGhBYrtyrif] ), sul phuric, oxalic or _
phosphoric acid). The reaction na%ﬁbe carried out in a solvent or nmediumin

whi ch t hewdialametal nithigefagskampdt an Hkadi merplriFite.icapagially Kodipre nyHEdD filis ol ubl e,
e.g. wate : f r~ di ] . et - i be renmoved
v Bk SEAEROREL A 0 S LG n Rl B 1
process Otemgeraniry obRoraabsuit €D t0aboud NOGAC. Pedfergedaddadigiens ®#siseamyl RRri®en- t oxi c
physi ol ogi cal |y acceptable salts are is preferred, although other salts may
be” usef ul acegnirilg ¥ apawyB8iG- ng or purifying the product. The conpounds of the
i nvention act as PST (P2YACOP or P2TA~) receptor antagonists. Accordingly,

t he conpounds are useful in therapy, including conmbination therapy,

parti cul arlopntpeeyd efifermuid(\Wathectif Biis GHeOHsR® anR brire bydsoxof onpirateat et

activation,..aqggregati.on,and ~o.degranul atjon r ters of platelet

i saggr eontr BTG ER Eibm RetEIRRTS o8 b Rrep R PPl Tha B8Rty 1 axi

of unstabfemangivig, primary arterial thronbotic conplications of

at heroscl erosis such as thronbotic or enbolic stroke, transient ischaemc
attacks, peripheral vascul ar di sease) nyocardial infarction with or w thout
t hronbol ysis, arterial conplications -due {o interventions in

at heroscl erotic di sease such as angﬁbplas y, including ~s coronary
angi opl asty (PTCA), endarterectony, nt pl acenent, coronary and ot her
vascul ar graft surgery, thronboti§4%o catjjons of surgical or nechani cal
damage such as tissue salvage foll ow ndlacciflental or surgical trauna
reconstructive surgery ine&udi ng ski d le flaps, conditions with a
di ffuse thronbotic/pl atel et on chnponefR such as di sseni nat ed

i ntravascul ar coagul ation, t c thronbocyt opaeni ¢ purpura, haenolytic
uraem c syndrone, thronbotic ¢ 4 cations of septicaem a, adult
respiratory distress syndronej antt-phospholipid syndrone) heparin-induced
1 5 APR 2003 WD 00/ 34283 14 ©FT/ SE@®°02256 thronbﬁg§topaenia and

pre- ecl anpsi a/ ecl anpsi a, or venous thronbosis suc s deep vein thronbosis)
venooccl usi ve di sease, haematol ogi cal conditions such as nyeloproliferative
di sease, including thronbocythaem a, sickle cell disease; or in the
preventioﬁﬂﬁF"ﬂ%Eﬂalﬁ@&flﬁﬁﬁﬁeﬁﬁﬁﬁaﬁvﬁtelet activation in vivo, such as

car di gz pul ronary bypass and extracor poreal nmenbrane oxygenation (prevention
of m crothronboenbol i sm) nechanical | y-i nduced pl atel et activation in
vitro, suéhe eesugiipa of thetniteo groemsenn\pacimoind ofit for exednple blusineshydeogenatipn at el et
concentr at.es, : |, US] such as |n renal dialysis and

pl as rmphe‘r;"gtgiast %ﬁfxﬁ%%tggfagalé g%:%ﬁ%??afl oy usn(‘::l JPAF t%%‘”égrfi f?ﬁ?@%t i on such
as vascul pallsjunaot effardoaBundgy aanmmesphere phhydrogen, proferabin@ta@regshoferh 1do sease
and organ %raft rg%ection, i,o conditions such as mgraine, Raynaud' s
phenonenon ARSRBTES Fhasal YFIifRr eKamRie 18RRI OT Y ISIg AR h aft ¥F14i6SA Fat WARler | yi ng
i nfl angat of yeeft S6R5E: tg&g&%ﬁ' dr9bdngogegscul ar wal I such as atheromat ous

pl aque formation/ progression) stenosis/restenosis and in other inflanmmatory
conditions such as asthma) in which platelets and platel et-derived factors

are inpligated in.the inmunol ogi.cal di sease process.  Further {ndications
"nel ude t RESIEHERAT @F?aéfa@ifp b FHlEf °‘i‘_§5‘&ﬁ&°‘_{5‘PE\’ié‘i‘ﬂ‘§§‘M§‘ S BB 25 1T, and
spread of afubHiBUfihydA8CiafadbiNeht sfehld @ihe PV EtEfefiBly BEUENE Sodiukl bdtsiydRaomi ded t he
use of a conpound according to the invention ds an active ingredient in the

manuf act up suigiblesopwsnl sealmesmethanel.use mthe treatnent or prevention of the
above disorders. In particular the conpounds of the




v invention are useful for treating myocardial infarction) thr onbp?’ (AtPR %0[]3
stroke, transient ischaem c attacks) peripheral vascul ar di sease and stable
“and unst abl e angi na, especially unstable angina. The invention al so

provi des a nethod of treatment or prevention of the above disorders which
conpri ses awoiomdesering to a person suffering fromor susdSTSERA/®B2%0 such a
di sorder. a therapeutically effective anount of a conpound according to the
~s invention. The conmpounds may be admi nistered topically, e.g. to the |ung
and/or the airways, in the form of sol Ut i ons) suspensi ons) HFA aerosols and
dry powder fornulations; or systemcally, e.g. by oral admnistration in

the formof tablets) pil]s, capsules rups) i U powders.or gr Il es) or by
par ent er aIAQEfﬁP?H“QtO} Eﬁrf“ﬂh (VR cembe P%P%?‘f)gy gﬂ?%%aéogﬁai’%@f%n““g’dﬁm!i ons or
suspensi ons, by subcutaneous adm nistration, or by rectal adm nistration in
t he 1 5 APR 2003 WD 001 34283 15 form of suppositories or transdermally.
PCT/ SE99102256 The conpounds of ¢¢"he ipvention may be adm nistered on their
own or as a pharnaceutical conpdsition conprising the conpound of the

i nvention in conbination ~~~~tbN& S rmaceutically acceptable diluent,
adj uvant and/or carrier. Partg€ul ayfy pFRferred are conpositions not
containing material capable of causing am adverse, e.g. an allergic,
reaction. Dry powder fornulatiﬁg d surjsed HFA aerosols of the
conpounds of the invention io may be ¥dni ni §Repeg) by oral or nasal

i nhal ation. For inhalation the conpound is desirably finely divided. The
conpounds of the invention may al so be adm ni stered by neans of a dry
powder inhaler. Thedinhal er. i ngl R lef i [ er, and
oy be *a DTSR LRl R ARG B MRRLRE e T I et Aol rea AR A HAORRCT T
t he finel yatethywitkeeln Comp@liag préférablg tieaame ewitlsabshponae of forgula §viMno-, di- or
pol ysacchari de, a sugar al cohol or another polyol. Suitable carriers

i ncl ude sugars and starch. Alternatively the finely divided conpound may be
coated by anot her substance. Thg powder migture nmay also be dispensed into
hard gel ati ne capsul es, each cont&§H+ng ¢ desired dose of the active
conpound. ~0 Anot her possibility i§ cess the finely divided powder
into spheres which break up during ¥ phal ation procedure. This
spheroni zed powder may be filled info the drug reservoir of a nultidose
inhaler, e.g. that known as the 5buhanSzin which a dosing unit neters
the desired dose which is then inhaled by ?HEHbatient. Wth this s~~stem
the active ~s conmpound with or without a carrier substance is delivered to
the patient. The pharnaceutical conposition conprising the conpound of the
i nvent icon wisgreio BhuehPeind dsydetised sble trsthe piestree of apst sach, as €y ¢-alggl-Mpowder s or
granul es ﬂa&horaL ﬁgninisttation; sterile ﬁqéenteraL or gubcut neous

sol ut i ons, MELBIHE MRS ! P i faPRIE naRiy! AU ip A jag Anesly soObEM e 1SR 8si t or i es
for rect aliegshyurdfshi, at h Rhperatte &F FRIERAEAO 3 MO 208 3623 Preferably sodium

hydride is used in tetrahydrofuran at room temperature.

ts  One or more functional groups can be converted into further functional groups using
standard chemistry. A compound where X is a bond can be converted to a compound where
X is O(CHa); by treatment with base followed by LY where L is a leaving group and Y is
(CH2)20H or a protected version thereof or Y is CH;COOR’ where R’ is Cy.¢ alkyl or
benzyl. A compound where R is CH,CH,OR may be converted into a compound where R

20 is O(CH,).0H by reduction, for example using DIBAL-H® . The group SR' can be
interconverted by oxidation of the sulfur, for example using oxone™™ or mCBPA, followed
by treatment with a compound R'-SM where R' is a different R' group and M is a metal

such as sodium. Alternatively the product of the sulfur oxidation may be treated with MSH



16 PCT/ S E99/02256 For oral administration the active conpound may p§ APR 2003
adm xed with an ad~uvant or a carrier, e.g. |lactose) saccharose, sorbitol
"mannitol, starches such as potato starch) corn starch or anyl opectin,
cellul ose derivatives, a binder such as gel atine or poly~~inyl pyrrolidone,
and a | ubrive@pw34283ch as nmagnesi um st earate, cal ci um st ear ®SEQPHRISet hyl ene
d ycol, waxes, paraffin, and the |like, and then conpressed into tablets. If
coated tablets are required, the coresz prepared as descri bed above, nay be
coated with a concentrated sugar sol uti%n which may contain e.g. gum
arabic, gelatine, talcum titaniumdioxide) and the like. Aternatively,
the tablet may be coated with a suitable polynmer dissol~~ed either.in a
readi |y vovhsts Yds drgihpuch apiodim. fellowsd byglrairst Wb ¢ date 2nd § %a%hefeﬁ%

prepar ati o0, @fremal k' gohRbid1eisGARSAH Sidug. RS A PRLNE IBY e adni xed wi th
e.g. a vegetable oil~or® polyethylene glycol. Hard gel ati ne capsul es may
cont ai n Gdépeprenyletfylanige.conpound using either the above nentioned
excipients for tablets, e.g. |actose, saccharose) sorbitol, mannitol
starches) cellulose derivatives or gelatine. Also liquid or semsolid is

f or mul at i gneorefouhdnef fderigia By wHeee R R, RE dnd RO akeas defyeddah foraulaalpsudres. Li qui d
preparations for oral applicatipn may be in the form of_ syrups or

suspensi omEoteqigsy degivatings Beesf 9f Rorhd & dpgealisniforg 3 PrrddB HsorRumbefsidingedrance

bei ng SUGR is B @OTRMEROL CRE ARNC berth 8hd LM ¥ £6ViRL cSlh oYk ol yeol .
Optionally such Tiquid preparations may“zo contain gorouglng agents,

f1 avour i ngnaadesorverisdintharompounholf foamiaxinmeldiy ReBLLIRI| adR’ ars dafineldi ckeni ng
agent or r,.8XCL Ri-ent n o those. skilled.i , ) he

i nventi On%IEQ%i alnﬁ)tffsl% ra ’ebeﬁrl%y "{%”4*‘0*} ‘Itl%ﬁ%ﬁﬁlsgﬁﬁ%&tll? %%e{ﬁ f%égcégarrpl}@sega%ln% t he
exanpl @s tabentNvElempgdidatmyheittie aRPQRdedbrémNar i an Unity | no~~a 300 or 400
spectroneter and the MS spectra were neasured as foil od4vs: El spectra
~~~ere obtained on a VG 70-250S or Finnigan Mat |Incos-XL spectroneter) FAB
spectra Wey &mRual smngmagnﬁ%ev&gz 2 R0 SEPRS RR e fiRERARYe arfd P! is B nRk’Cl
spectra were obtained on Finnigan Mat SSQr000 or g N%cronpss Pl at f orm
spect r onmetbe Prepried b fragtings qampeInglas Araul whereR, R']RE appR; p053ie{wd00/ 34283
17 PCT/ SE ; I r 5.Qf oSS ; km or

iypersi | oottt 49 R RV eto- BRI BRRME WD ol ARCh BRAS

chr omatsogmagptiapol. i ndi cated in the Exanples as (SiO-)) was carried out using
Fisher Matrix silica) 35-70 um For exanpl es which showed the presence of
rotaners in the proton NVR spectra only the chem cal shifts of the major
rotaner aRniPeOhd®df fEAIEIV cdn also be prepared by treating a compound of formula (XI)
(1R—[Ia,2a,3~(1R*,28*),Ski]]-3-[7-[[£i(4- Iuoropheny?)cyclopropyl]anino]-5-
[(3,3,3
trifIuoropropyl)thio]-3FF1,2,3-triaz-lo[4ﬁﬁﬁd]pyrinidin-3-y|]-5-{hydroxynet

hyl) io cycl opentane-1, 2-di ol 2

[3aS-[1(E), 3aa, 6a, 7a~i])-1-[3-(4- gphenyl ) - 1- oxo- 2- propenyl ] - hexahydr o-
8, 8 di net hyl - 3H 3a, 6- et hano- 2, 1- ben ot hi azol e- 2, 2-di oxide ~s A m xture
of 3-(4-fluorophenyl)-2-propenoig-acid @?.Og) and thionyl chloride (5.0nl)
was stirred at 70C for 1 hour, the reaction niXure was then concentrated
under %educed pressure. The residue was azeotroped twice with

di chl oronet hane then dissolved in toluene ( 10nml). To a suspension of

sodi um hy dvhieeteR (F6QHa Rdiafenesrdefima in for@bla;(DQr 9BRProteded Gdrivanes (MRoYr ies added
a solution of (3aS-(3aa,6a, 7a(3)]-hexahydgo-8, 8-di net hyl - 3H 3a, 6- met hano ~0
2, 1- benzi QGBI whore B igiCos alld o Bergyly Pr Rn 28R Lesrsher 4ou3 boRAd hh& ni xt ur e
stirred f Qe @Rl 8t €s. To the reaction m xture was then added the sol ution
descri bed above and' the resulting suspension was stirred for 16 hours.

Wt er ( 200vith)a seaporuitiefforrifie (\dhgadefiredabbves fdlloded by reductiemqplide msroext r act ed
into dichl orongt hane. (3x 100nﬂL“ The or Qani cs, wer.e conbinedbld ied and
concent'r attEdP- RECEHCIO1T $a0UGY OB hin AR RREROYEngSHoh af fish QIR e  detipound ~s as
col our | essidxagdlliethe pRosOdof a Mn-ALLRGEHNI1iS Bdse( Mehtas AQDUYsoBIopylamine, at a
[3aS-[1(1S*, 2S*), 3aa, 6a, 7a~i]] - 1- &éi(4-Fluorophenyl)cyc opr opyl ] car bonyl ]
30 hexahydeapaivge efi aberingP Gabent 4 5¢76: Reefesatdly at dserient SURRFFAEY®I e- 2, 2- di oxi de




1 5 APR 2003 WD 001 34283 i s PCT/ SE99/ 02256 A sol ution of di azonet hah§ APR 2003
(2.99) in ether ( 150mL) (prepared as described in Vogel's Textbook of
Practical Organic Chemstry, Fifth Edition) Longnan Scientific and

Techni cal, p432) was added to a solution of the product of step a) (5.909)
and pal | adiwafd/i4pszacet ate ( 18ng) in dichl oronet hane (350mrCT/sea9/0836and t he
reaction mxture stirred at OC for 5 hours. Acetic acid (5nl) was added and
the reaction mxture was then washed with saturated sodi um bi carbonate

sol ution (200ml) and the organics filtkred through a plug of silica. After
concentrating in vacaco, the residue was recrystallised (ethanol) to give
the subtitle conpound as col ourl ess needles (3.81 d), NMS,(APCl) 378

( M+H+, 100AGMRPNES GRIpFghs i vhere 3:15&5Pdﬁwéwf0fmwébg%rﬂas% &‘PHJQW?C acid A
suspensi onoRf i fie sRhATHLedd rfnrcomdsﬂ ﬁFSRb)or(a%rgtécgéd @c’?x@atlidcttlmrwp Ay gk oxi de
monohydrate ~s (4.11g) in teétrahydrofuran wat er (3rrfL) was stirred
at 50C f orprgpraddayrreactiipe corepoand ohfomhwla (XB): Was concentrat ed in vacuo) and
the residue dissolved in water ( 100m), acidified with 2N HC and
extracted into dichl oronet hane (3x7~nml). The organics were dried and
concentrated. Purification (S ON=%bhexane:di ethylether 2:1 as el uant)
gave the subtitle conpound as a tol olrl ess golid ( 1.78g). ~o M5 (APCl) 179
(M H+) 1009c) d) (1R-traps)-2-HM<FI nyl ) cycl opr opanam ne,

[R-(R*, R*)]-2, 3 di hydroxybut anedi :1) a To a solution of the product
fromstep c) ( 1.78g9) and triethyllam ne'(2. 7ml) in acetone /water (10:1,
23mL) at 0 C was added et hyl chlor te (2.0m) over 5 mn. The solution
was nmaintained at 0 C for 30 m nutes before addition of sodium azide (
1.52g) in water (6nml). After a further _khour) water (350nml) was added and
the reaction m xture 30 extracted witﬁRt ol uen&IpN3x 100mL). The organic
extracts were conbined and dried, then heated at reflux for 2 hours behind
a bl ast screen. After cooling the solution, 6N HC t 5 APR 2003 WO

001 34283 1heRR! SobRUO22RbndbH0 M@ muag), added and the nmixture heated at
reflex for 3 hours. Water ( 150nml) was added and the aqueous phase basified
with 2N N3O 3 sppypoupgabfosmila 884 i nt o di chl or onet hane (3x 100nl). The
organi ¢ phase was dried and concentrated. The am ne was dissolved in

et hanol (5nl) and a solution of L-tartaric acid ( 1.48g) in ethanol (20m)

was added. After 20 minutes tgfg.sol Ld~\as collected affording the subtitle
conpound as col ourl ess needles (1. @ MR 8H (d~~-DvMs O 1.07-1.39 ( 1 H,
m, 1.22-1.29 ( 1 H m) 2.16-2.23 , n),oz{m6§4-2.70( 1 Hm, 3.95 (2H,

s), 7.086-7. 1 9 (4H, m io e)
(3aR- (3aa, 4a, 6a(1R*, 2S*), Gaa] ] -6-[ 7-[ [ 2- (4- Fl uor ophenyl ) cycl opr opyl ] am no] -
5

(propylthio)-3H1, 2, 3- tri azol o[ 4, 5-d] pyri m di n-3-yl ] -tetrahydro- 2, 2-di net hy
| -4H cycl q iSO | et hyl.apine (1.299)
was added gmg'f%s%jl %lfll of P tec‘é (aﬁg%&eo aﬂga{%ﬂlo%c NERRriEd Ut e

[ 7-chl oro pECS(BWemﬁyﬂsmk‘abQ) tféi]k‘rubn metal complex, preferably tetrakistriphenylphosphine

,2,3-tri azo}ﬁh d] pyri mdin-3-yl]-tetrahydro-2, 2-di met hyl 44 cycl opent a- 1,
3- di oxbl ePall Y“H@r’u (prepared as described in International Patent
Application WO 9703084) ( 1.0;) and the product of step d) (0.75g) in
di chl or onet hane é} 5ml). The reaction m xture was stirred at room
t enper at uréeniroungs dfdomanla CHBsambsspreprredirointchmpeitnds of igrmed (C8Ya: evapor at ed.
The residue was purified (SiO-, ethyl acetate: |sohexane 1:1 as eluent) to
afford the subtitle conmpound ( 1.25g). M5 (APClI) 515 (M+H+, 1007c) ~s f)

[ 3aR-[ 3aa, 4a, 6a(1R*, 2S*), 6aa] ] - 6-[ 7- [§R- (4- Fl uor ophenyl ) cycl opr opyl ] am no] -

5
H,N



(propyl sul phonyl )-3H 1, 2, 3-triazol o[ 4, S-d] pyri mdi; 15 APR 2003
n-3-yl]-tetrahydro-2, 2-di net hyl 4H cycl opent a- 1, 3- di oxol e-4- net hanol

3- Chl or oper oxybenzoic acid (70% 1.8g) was added to a suspension of the
product of step 30 e) ( 1.25g) in ethanol {25nl) and the resulting sol ution
stirred at woom4tsnperature for 2 hours. The reaction m xPUT/SERER256
concentrated and the residue taken up in ethyl acetate 1 5 APR 2003 WO

00/ 34283 20 PCT/ SE99/ 02256 {500mL), washed with |0~ o agueous sodi um

nmet abi sulfite solution (2 x 100nl) and 1090 aqueous sodi um bi carbonat e
solution (2x 100m) then dried and concentrated to afford the subtitle

conpound ( b A.9) g
[[3aR [ 3a£yieég)é% i“?ﬁﬁa%‘@%‘@g%‘% ”&Mﬁ;&[’f%‘g%fﬁlﬁ%l?é%‘eaﬁha XS LTI 1) ani no]
-5 group such as halo, followed by cyclisation.

((3,3,3-trifluoropropy)lthio]-3H1,2,3-triazolo[4,5-d)pyrimdin-3-yl)-tetra
hydr o- 2, 2 di net hyl - 4H cycl opent a- 1, 3-di oxol e- 4- net hanol ~o0 Sodi um

hydr osul ficelgndy lﬁasaéf%&nulﬂ?Q%]wm@wéﬁiortaopramaea uérsleﬁltrfal‘-eofmwra%iuet of step
f) ( 1.4g) in dinethyl oxi de (20mL) "‘and the solution stirred at room

t enper at uraee 4soiefnmed5mrf@mméa (Imlar@retemmdqr)vawa® thetdefdnayri preperedfemur e
acidified c\é'ln ux?d%%? lro(l\‘mgﬁxl(ﬁgi) e Rt E%Pc%reag:%rw(i&pnoet FLFV{Jl yat(r:e%m%m w& 3x 100nl) .

The organic Phase was concen residue 1I's azeot r oped
Wi t h tol uenesteBof 1fh(ilfmtﬂc)arbafﬁl‘mexcrdesm@lpellmﬁmc&a&mﬂs\f@mbmﬂ bilhirohyaeioh yf f or mam de
(20m) t he yl am ne

3,3, 3 trift %9‘@&%%5?%98 g @eEfSES?“%%éng&(Pg‘g}q Pesferphly pgjdogicasiopics or 30

m nut es t hgidl giagt, 'lQiﬂmé‘fh%EM%I?S&@%dqbﬂrﬂ%ﬁﬁpl’{!nylg SRk pRIERLA(S) de JQOML) then
washed wi th aqueous brine X Onl), dried congentrat ed then the

resi due pupllewesdycsmipm taropide xethdeprotewyion asiog aI/diothmlca@ldeh ogredolt o af f ord
the subtitle zo conmpound ( 1.4g). M5 (APCI) 569 {MtH+, 10090) h)

(1R (la, 2a,3~3(1R*,2S*),5(i]]-3-[7-[[2-(4-Fl uorophenyl)cycl opropyl ]am’ noj -5
~s [(3,3, 33ctrm1iduhdm‘fdfmnﬁl%/ﬂ>§n lvihere- IBHOCHJCEQWivhﬂeROMCﬁ-ad:]ypwmﬁaddR 3-yl)-5

(hydroxynet h 0 ne- | diol A solution t he u fromstep
g) ( 1. 421? éﬁ#m’%’f ?Pglg Pl%énibffetﬁl Tingy B pe ?{H‘egvgrf’@rco(”f ﬁg‘té) Wi red at
roomtenpetxmwﬂex%cx’ islH R brotet ity Fro@s; by QR ationt W[tﬁ?afd\/aﬁdéjxlnhwlﬁéiemfohaet hyl ~o
acetate (400nl) then washed wi t h sodi um bi car bonat e sol uti on (400mL), dried

and % 5 papmdivmgatalyss, frblowadkareductipryf teagide 2pdakeotignod dtecdrohalie resi due

was purlflaggl:,{bgaggw gat hanol : chl oroform 3: 47 as eluant) to afford the title
conpound (0.44g). M5 (APCl) 529 (MrH+, 1009

Compounds of formula (XI) where R is OCH,CH,OH and R? and R* are as defined in
formula (I) or are protected derivatives thereof may be prepared from compounds of

20 formula (XI) where R is OH and R* and R* are as defined in formula (I) or are protected
derivatives thereof, by protection of the nitrogen, alkylation of the alcohol using a 2-halo-
acetic acid ester, followed by reduction of the ester and deprotection of the nitrogen. We
prefer protection of the nitrogen as a carbobenzyloxy derivative using benzyl chloroformate
followed by alkylation of the alcohol using ethyl bromoacetate and potassium t-butoxide,

35 reduction of the ester using lithium borohydride in tetrahydrofuran and deprotection of the
nitrogen by hydrogenation in the presence of palladium on carbon. In addition we prefer

the case where the alcohols R? and R* are protected as an isopropylidene ring.

The amines of formula (II) can be prepared using procedures described in H Nishiyama et
3 al, Bull. Chem. Soc., Jpn., 1995, 68, 1247, P. Newman, Optical Resolution Procedures for

Chemical Compounds, Vol. |, Amines and Related Compounds; Optical Resolution and



5 NVR SH (db-DVBO) 9.42 (1H, d), 7.27-7.22 (2H, n), 7.14-7.08 (2H, ml 5 APR 2003
5.01-4.95 {2H, m) 4.73-4.70 (2H m, 4.44-4.41 ( 1 H m, 3.87-3.84 ( 1 H,
'm. 3.50-3.45 (2H) n) 3.26-3. I 3 (3H m, 2.60-2.55 ( 1 H m) 2.28-2.20
(2H m, 2.10-2.06 ( 1 H m, 1.90- 1 .80 (I H mM) 1.49-1.46 (| H m)
1.33-1.30 (wbobbs2sg. to Exanple 2 PCT/SE99/02256
[1IR-[la,2a, 3(i (1R*, 25*),5(3]]-3-[7-[[2-(3, 4- D|f|uorophenyl)cyclopropyl]amn
0]-5[(3,3,3-trifluoropropyl)thio]-3H1,2,3-triazolo[4,5-d]pyrimdin-3-yl]-S
(hydr oxynet hyl ) - cycl opent ane- 1, 2- di ol 1135 a)

[3aS-[1(E), 3aa, 6a, 7a~i ]] 1-[3- (3 4- D| fI uor ophenyl) 1- oxo 2 pr openyl ] - hexahy
dr 08, 8- di net hyl - 3H 3a, 6- net hano- 2, 1- i sot hi az xi de The
subtitle JdBIRFBHIHRD Q@éfeph’[é"ﬁ‘éﬁ@bc%ﬂ%@)rlﬁlfﬂéal? NY, H@7$ml%d 81‘”%@&%‘}1& 1, step

iz)og/;' n)g Z(91e§1 %gc Ab'eﬂé rﬁ Il ul@@ﬁ’,nﬂa?Byfn)lnt%rrﬂflgﬁ?pﬁlerﬁ A@p‘fzﬁxgutloWé@E@l)&&?’Bz ( MtH+)

[3aS-[1(1S*, 25*), 3aa, 6a, 7a~3J]-1-[[2-(3,4-Di fl uorophenyl ) cycl opropyl ] car bon

yl] a3 . . . .

hexahydr o-8 B e fiasfosn adunher ASPRE 05 e IRERYPL ot hi azol e- 2, 2- di oxi de The
subtitlge conpound was prepar ed according to the nethod of Exanple 1, step
b) using the product of stetp . .30 M5 éAPCI 7 396 (MrH+) 100% 1 5 APR

2003 WO 00Gialaoble sompoyndiot ipamy) Ipmpgbatonned bivieaising A fjeeagiei Bpstpane

car boxyl i g R@r%f%ﬁ@ﬁ%‘?ﬁé%@@ﬁ: JEQE% ﬁUQNetrﬂe‘?%o?WBagég{éct O? &Eﬁ&l@%gf accor di ng

to the nmethod o , Step c) usinj NVR 8H
(CDC13) 7.th6agprdpridie tdﬂsq (frek@mple adm:r&nﬁml—lz»d,ro:ﬁd@@n6n£ry sButed)by 2. 58-2.52 (1

g’d dm :] é f%’all%'% §§ anlalgdl'grg};él (ilf 'aﬁglirge e]ﬁrtl;"rrgettdl hJcﬁg‘iigé) oJr zgd %foﬁez)gafnpﬂé' 34 (1 H

d) (1R {or ap@hroaalﬁa(eélpeaany HaOsinshyit ) oxxied GpheRMeAehde). Thdreldidbn Ray be 2, 3 ~0
di hydr oxybut anedl oate (1:1) The subtitle conpound was prepared according to

t he et hod2BiedPRhiRA solvent cgtrreesma)mdm #pthe sl 19 nselyble opfn "sstoe‘ﬁmd? which thes ( APCI )

170 (MrH+, st Q0bRble, e.o. water, ethano), t d diethyl ether, whi b d
e) [ 3aR [ 33, 4a, ba( 1R, 26¥) ot °”aﬂ“} "Pugan of ity pihen vhich ey, ) cycl opr opyl ] am

ino]-5 in vacuo, or by freeze drymo The reaction may also be a metathencal process or it may be

fl I I
A L T e M N T AR

(5.1 ms) V)ﬂefeﬁetﬂatﬂhdugh ath&ﬁiaut m@wb@lﬁseful e. g in isolating or purifying the product.
[ 3aR- (3aa, 4a, 6a, 6aa)] -6-[[ 5-am no-6Chl oro-2-[(3,3,3-trifluoropropyl)thio)-4
-pyrimdinyl]-am no]-tetrahydro-2, 2-di net hyl - 4Hcycl opent a- 1, 3- di oxol e- 4- et

hanol ( pr eparcethpasndd @ HelidRekidn el ﬁtpe;g@tv,\?mlpzl? )%Eep{épmtao%afrsﬂson WO
9703084) (8.1 g) in acetonitrile and the solution heated at 70C

a: for 1 Hygerdinghy t@cﬁﬂ“&@“@%é@tqsﬁﬁl mitkerepye Inghiging sAme ek thefapynd purified (S
e BSOS BB M AN R Bl or e ot
st ep e) usiegpntlatorp pocnmdrs of platleqpdishggre psion ARGHhron@oti¢ Mehits,or dBe 70)

treatment or prophylaxis of 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

25 coronary angioplasty (PTCA), endarterectomy, stent placement, coronary and other

vascular graft surgery, thrombotic complications of surgical or mechanical damage such as

tissue salvage following accidental or surgical trauma, reconstructive surgery including

skin and muscle flaps, conditions with a diffuse thrombotic/platelet consumption

component sgeh as disseminated intravascular coagulation, thrombotic thrombocytopaenic

3  purpura, haemolytic uraemic syndrome, thrombotic complications of septicaemia, adult

respiratory distress syndrome, anti-phospholipid syndrome, heparin-induced



300 1 5 APR 2003 WO 00/ 34283 23 PCT/ SE99/ 02256 f) 15 APR 2003
[1R-[l &, 2a, 3~1 (1R*, 2S*),5(3])-3-[7-[[2-(3, 4-Di fl uorophenyl ) cycl opropyl ]am n
0o]-5
[(3,3,3-trifluoropropyl)thio]-3H1,2,3-triazolo[4,5-d]pyrimdin-3-yl]-5
(hydr oxynmetwy bg34esacl opent ane- 1, 2-di ol Prepared accordi ng POTSE®/0p2$6 hod of
exanple 1, step h) using the product of step e). M5 (APCl) 547 (MrH+)
10090) NWR 8H (db-DVsO) 9.43 (I H, d), 7.35-7.28 (2H m, 7.14-7.02 ( 1 H,
m, 5.01-4.96 (2H) i vm, 4.72-4.69 (ZH m, 4.42 ( 1 H q), 3.87-3.84 ( 1
H m, 3.50-3.44 (2H, m, 3.25-3.12 (3H, m, 2.58-2.50 (2H) m) 2.28-2.21
{3H, m, 1.85-1.80 ( 1 H m) 1.52-1.50 ( 1 H m, 1.39-1.37 (1H m.

Exanpl e 3 thrembacgtdpaenia g prgedampsia/eclampsia, or venous thrombosis such as deep vein

1S, 2R*) , 5~ )13 L7-[2-( -Dif I - I ] iy
(propyl  hi Bk vhgkdi e diche hURPRUAR LARUEL ORI BBRORIeERE o)
cycl opent atseast, idelddidk thréhbocythaemia, sickle cell disease; or in the prevention of

1R-cis)-Bis(1, 1-dinethylethyl)-4-hydroxy-2-cycl gpent enyl i m dodi,car bonat e
DU To 2 < BRSLARSEH IR L abaion ot oot iy r i BB S 1 o1 |
0.31 Q) i Ryt RRANHRIBEAD of 3O YREveREGIEEF it iRdhfbaerdiumig), aci d bi s- (
1, 1-di net hvl et hyl Yester ( 1.84g). The m xture was stirred at 40C for 1

hour. To tieshanicallyrinduced platlot ashivationripuirzgs SHeb as Wigsn theansesaiyaiéna of bipod

S-cis)-4- V- 2- |0 - ™ P

tetrakis( ? r%?ed%g?é’ncy% Bﬁ%é%‘ﬁlgﬁ%%“‘g%fﬁ' éﬁsﬁ‘ﬁﬁ%‘%?mg‘g)‘ i‘gtg%s msfﬁgalrdéaé}{:s%siagﬁ m xt ure was
stirred f @tas@dpHesastsSthrdmospuedohdeg td Gis€tgr datayd/infemimatien sublexsavasculitis,9 as
eluant) to give the subtitle conpound as a.colourless splid . (0.90g). NVR 8H
(d6- DVBO) 2. glperulanephritisgiplampatogyppwel dissess Anc omgan g3l igryion.5 54° (11 it
L (L o b e o B a1 50/ 34283 24
PCTI SE99/ @’grztg"gutg)_o the under?ying'inﬂamrhatory disease précess in the vascular wall such as

[ 1R (12, 2),3e t&@gﬁ,lﬁq)ae Rorfhad S YL QN G ARAN-BOX LhdTdad 6LARRIE act d,

bis(1,1 dinethylet solutron o e product of stepa) ( 17.1
g) in tet ramidosfsucheas asHaQnih)whicit pateleS@nd plawdes-daddsidactors are implicated in

N- et hyl mot phol i ne- N-oxi de (9. 4q9). fol Lowed by. aspiumtetroxide ( 10ml, 2.5%
ol ut i o THF TP R Sttt FpafirattliopY ot e} HARA PRI BisbiefS T o, %2
days t Ren ahd prvedionof hespslit andypéaoftyiddre (6. 0g) . The suspension was
filtered through celite and the product purified (Si O-) ethyl acetate:

hexane 1:1 as eluant) to afford the subtitle conpound io (19.1q).
According to the invention there is further provided the use of a compound according to the

invention as an active ingredient in the manufacture of a medicament for use 1n the
treatment or prevention of the above disorders. In particular the compounds of the

20 invention are useful for treating myocardial infarction, thrombotic stroke. transient
ischaemic attacks, peripheral vascular disease and stable and unstable angina, especially
unstable angina. The invention also provides a method of treatment or prevention of the
above disorders which comprises administering to a person suffering from or susceptible_to
such a disorder a therapeutically effective amount of a compound according to the

25 invention.

The compounds may be administered topically, e.g. to the lung and/or the airways, in the
form of solutions, suspensions, HFA aerosols and dry powder formulations; or
systemically, e.g. by oral administration in the form of tablets, pills, capsules, syrups,

w  powders or granules, or by parenteral administration in the form of sterile parenteral

solutions or suspensions, by subcutaneous administration, or by rectal administration in the



NVR 8H (db-DVsSO) 1.44 ( 18H, s), 1.46-1 .60 ( 1 H m) 1.97-2.0S ( |L5HAPR)20[]3
3.55-3.58 (1 H m, 3.66-3.73 ( 1 H m, 4.11-4.21 (2H m) 4.4 (

J=4.8 Hz), 4.56 ( 1 H d, J=5.9 Hz)) 4.82 (1H, d) J=4.6 Hz) 15 c)

[ 3aR-{ 3aa, 4a, 6a, 6aa) ] - 6- Am no-t etrahydro- 2, 2-di net hyI - 4H cycl openta-1, 3
di oxol - 4- Olwo tysiggachl ori de The product fromstep b) ( 17. 2gY/sE8dsHC ( 1
OOmM )/ met hanol (500nl) was stirred for 18 ~o0 hours. The m xture was
evapor ated and then azeotroped with toluene (4 x 200nl) to give a

col ourl ess powder (8.7g). This solid wis suspended in acetone (250n)

cont ai ni ng 2, 2di net hoxypropane (25nl) and cHCl (0.2nml) then heated under
reflux for 2 hours. The mxture was cool ed, evaporated and azeotroped with
t ol uene ( Josm obmwRgsitomescor igesdgrmalivas di ssol ved i n 20% aqueous acetic acid
and stirred for 2 hours. The m xture was evaporated ~5 and azeotroped with
toluene (4 x 200m) to afford the subtitle conpound ( 10.1 g). MS (APC]
174 { M+H+)ThtQ@OfHpowhds of the invention may be administered on their own or as a pharmaceutical

3aR- (3aa, 4a, 6a, 6aa Chl oro-5-vitro-2-(pr thio rimdin-4-yl]am
o omians i s ie A SoPowdL o Jid BgieR R CEbr Ry T S B AR |
2003 WQ OSJh%;’&én?e'éllfﬁépﬁﬁe‘?%&%zﬁﬁdjeva%@bmm@n&fr HaRRuRAQgreetref BEM Step ) (
10. 0g) and N, N-di i sopropyl et hyl am ne ml) in tetrahydrofuran (600m) was

stirred f@omposineis, no'fl'mtqﬁﬂkﬂ weerigleespadilq efcaudngandedvpise. S th dlsigiavas added
over 1 ho Eg a solution of 4,6-dichloro-5-vitro-2-(propylthio)-pyrimdine
(prepar ed as described in International Patent Application WO 9703084)
(25.69) in s tetrahydrofuran ( 1000nml) and stirred for a further 2 hours.

The sol ve vol teduced i ~t o and. e acet s adde

Tooom) *Brs PR Rt A e et B POl e B B e JpEioRio, &

dri ed, eV aRgr st RehidbereR BY ofal &dmﬁa‘ﬁhr@alaubﬁ%ﬂ‘rﬁ@l@n@ﬁ e lcomp@indtsalesifabBl UaNt) to
afford the subtitle conmpound ( 29). to Ms (APCl) 405 (M+H+, 100% e)

[ 3aR- ( 3aa,firglyehiyided jThe eorpmmsis&ﬁfrilaﬁ levmﬁlpamyzlse;bpéégﬂwwr@c) b)’d?ffai“hi’fcﬁ n- 4
yl'Tami no] ogfga&ﬁm%hgdegﬁe%ﬁﬁp mé# bé‘g‘gxg%ﬁ'098%%%&;%&\& g& ndyBlais Iron

powder (3. to a sti l'utiron o he product of step d)
(2.7g) i n beenth acuaed ¢ty pow@@mbpler. The reaction m xture was stirred at room
tenperature for 2 hours, concentrated to half volune, diluted with ethyl
acetate and washed with water. The organic phase was dried and concentrated
t o af f gr d Odeepossibilityt ik & i tROfimdy dnﬂld@@komp@nml(hﬁac@%xﬁiﬁ)s(ah&l-&g al00% -~

[ 3aR- (3aa, 4a, 6a 6aa 7- Chlor05 ro pyl t hi o trlazolo[45d]
pyri m di n-Bonprdit %rt&ogﬁ%?% “2“’5?’ °r4‘PP‘th,‘§/'oH i}‘@élr;{“é‘aée R Y T

I soanyl nigygdrk @nc{slarémlte\‘\ﬁﬁv@pﬁl@@l&l? d?w&é?ild&rlp‘aﬂnd)rfna& B@cdﬁfe@@gﬁﬂot&? step e)
(2.0g) in acetonitrile ( nL) and'the solution heated at 70C for 1 hour.

The cool edubsansei BiS nﬂw@mét%@awm%@mmw intechapsLigalgting grpedesorachet hyl

acet at e: I%{%%ﬁ%ﬁé}éis lé?‘&@act@c%in&;%r%.the subtitle compound ( 1.9q).

so M5 (AP

Another possibility is to process the finely divided powder into spheres which break up
during the inhalation procedure. This spheronized powder may be filled into the drug
reservoir of a multidose inhaler, e.g. that known as the Turbuhaler® in which a dosing unit
meters the desired dose which is then inhaled by the patient. With this system the active

35 compound with or without a carrier substance is delivered to the patient.

The pharmaceutical composition comprising the compound of the invention may
conveniently be tablets, pills, capsules, syrups, powders or granules for oral administration;
sterile parenteral or subcutaneous solutions, suspensions for parenteral administration or

30  suppositories for rectal administration.



1 5 APR 2003 WD 00/ 34283 26 PCT/ SE99/ 02256 Q) 155 fAPR 2003
[ 3aR- ( 3aa, 4a, 6a, 6aa)] -6-[ 7- Am no-5- (propylthio)-3H1, 2,3-triazol o[ 4, 5-d
pyrim di n-3-yl]-tetrahydro-2, 2-di net hyl - 4H cycl opent a- 1, 3-di oxol -4-0l The
product of step f) ( 13.2g) in tetrahydrofuran (200nl) containing 0.88
amoni a (5MQoe3ess stirred for 2 hours then concentrat edPEDSERPRASESs and
the resi.due partitioned between water and ethyl acetate. The organics were
dried and then concentrated to afford the subtitle conmpound (12.5g). M
(APCl) 367 (M+H+, 10090). ~0 h) 16

[ 3aR- (3aa, 4a, 6a, 6aa)]-[[6-[ 7- Am no-5- (propyl thio)-3H 1, 2, 3-triazol o[ 4, 5-d]
pyri m di n-3-yl % -tetrahydro- 2, 2-di met hyl - 4H- cycl opent a- 1, 3- di oxol - 4- of ] oxy] a
cetic aci §or ¢rakadprinigsation thesictive eompopred Man b rdreined Wik AU 'aRt S REFTIE) (0. 500)
in tet fahwrfawgégac@?rés@tk}so%nto ChankifiS, QddRg sQHqta'sdokawgtgm,&E)m@?a% ff 2.5N in

|
hexanes). After 20 m nutes, e suspeénsion was treated with a solution of
trifl uor oeeylaeemutdiolvgt decivatieeta Wnder isechrmdighiplineestpeiyy (nPlpgdgidotprepar ed

di . th thod of Bit , Tet hed , .1995, 5 10513) i
e ey a7 bt el s e e e Al dr CE L s Tale S B Een ar m to

room t @rrpgmtfuur, énd e Nk& ANE BBk Ethmessanhid QbR IffcbAek Bl 2re redultd, i@cet at e:
hexane 4:6 as eluant) to afford the subtitle conpound (0.25g). M (APCn 439
( MrH+,  100ar€y, prgppred as described above, may be coated with a concentrated sugar solution

ggaR- ( 328, 4%nGRay 0@l &£ Guhn ar B0 TRadne RIQRY it aidklod 2fa delikt azol o[ 4, 5-d]

pyri m di nA3esnajivel gttheatalyler mayheZoatedratith ol sudile padyropetigsalvdd Stheli ioxeataddly of ] o~cy]

acetic aci dllh'lrmtgg%l ester The product fromstep h) ( 1.1 g) and

i soanyl ni tPPEE .ifrfﬁfvepﬁ?rﬁ?ﬁﬁ?‘bsr Y€8bnl) was heated at 80C for 30 ninutes
The gool ed reaction mxture was purified (SiO-) ethyl su

acetate:i %ohexane 1:4 as eluant) to afford the subtitle conmpound (0.44g).
1 5 APR 200%3ho@reparsomeFos gelye caplgs. Bio s9mpeupdimay)besdmixed Wb e 2 PCT/ S

E99/ 02256 y} gerdbRAGH &%@eﬂ'@}eﬁéﬁlicol._ Hard gelatine capsules may contain granules of the
1R, 2S*),6aa] | -[[6-[7-T[2-{3,4-Di tludrophenyl) cyclopropyl | am no]
5- ( pr opy! cérmpoungpsing Ritler thei ahocsl ro§dioBedig xepyentniod tahled, ¢.k]lactese rsa¢opeoss, 2, 2- di e

hyl - A 2 d] L -4-yl] o i ' | .
mxtore of P BEBURLOE P HBheS o A8l MR Bk, °G) "o

g) in @i clidroubatehhefitke @b riby beveiBeditlcteithrdNgdNatitieicapsatedpy| et hyl am ne (0. 85ml}.
The resulting
Liquid preparations for oral application may be in the form of syrups or suspensions, for
example solutions containing the compound, the balance being sugar and a mixture of
ethanol, water, glycerol and propylene glycol. Optionally such liquid preparations may
20 contain colouring agents, flavouring agents, saccharine and carboxymethylcellulose as a

thickening agent or other excipients known to those skilled in art.
EXAMPLES
35 The invention is illustrated by the following non-limiting examples.

In the examples the NMR spectra were measured on a Varian Unity Inova 300 or 400
spectrometer and the MS spectra were measured as follows: EI spectra were obtained on a
VG 70-250S or Finnigan Mat Incos-XL spectrometer, FAB spectra were obtained on a

0 VG70-250SEQ spectrometer, ESI and APCI spectra were obtained on Finnigan Mat

SSQ7000 or a Micromass Platform spectrometer. Preparative HPLC separations were



solution was stirred at roomterrper ature for 16 hours then concent rpgepijrgm]g
vacuo. ~o0 Purification (Si O-, isohexane:ethylacetate 3:1 as eluant) gave

the subtitle conpound as a col ourless foam (0.77g). M5 (APCl) 591 (MrH+,
100%) is k)

[ 3aR- [ 3aa, 40 baaf®* |, 2S*), 6aal]-2-[6-[[ 7-[ 2- (3, 4- Di f| uor opRET§EIS/02256

cycl oprapyl ] am no-5-(propylthio)-3H 1, 2,3-triazol o[4,5-d]pyrimdin-3-yl]-te
trahydro 2, 2-di nmet hyl - 4H cycl opent a- 1, 3- di oxol - 4-yl ] oxy] - et hanol DI BAL-H (
1.0M sol ution in hexanes, 5.15ml) was &tded to an ice-cool ed sol ution of
the ~o product of step j) (0.76g) in tetrahydrofuran ( 1 nml) and the
solution stirred at this'terrgerattge for 2 hours. The reaction mxture was
concent r atgedeially patumed neing hloyapek d Bengapsk dersidyrerséld cPiymatPRcked 4t at e

(75m). A r.at y5nt)
was added l%]%%& 18 rg\%r&%'ﬂgﬁ%gic?%%h cRﬂgmg. og?a%ﬂ%/HHﬁ Qﬁécgﬁlstéédglsa% Lh 9&5?0_3 i cs
were col | eﬁis&ﬂrr&ﬂd)ut hsenoamu&eufatrmmlwat 3570 gah. PortcRampley Whigh sticate t}(e2X50 m).
The conbi ned zs organics were dried and concentrated and {he residue
purified (BSELORCE ‘?@6‘]%@?%@3“\StPFR}PThHMRaftPéC‘P only e gpgraigelshifis ohihg @2iore subtitl e
conpound ( taﬁ'?égl\re QI}(QCQAPCI) 563 ( M+H+, 10090) 1 5 APR 2003 WD 00/ 34283 28
PCT/ SE99/ 02256

[1S-[1 a, 2a, 3p(1S* 2R*),5~3]]1-3-(7-(2-(3,4-Di fl uorophenyl)cycl opropyl an no) -
5 (propyl tg@-@? 1,2,3-triazol o[ 4,5-d] pyrimdin-3-yl)-5-(2-hydroxyet hoxy)
cy cl opent H*2-diol s Prepared according to the nmethod of exanple 1,

step h) ustlmqmlz& m(m?mc;g]]smmicm FNSrdp‘hE’@)cﬁQ)%r&NﬂHhmo}@Q@?ﬁ)S NVR 8H
(db-DVBO) 8, 95 ( Hz) 39-7.21 (2H, 2\710 (1Hn)
5.12 io ( txlﬂqor@groaﬂétthlﬁiﬂzé toigzqlolf3;: dlayrlmné WHp( ndrgeyr{lethylﬁ q, J=9.0
Hz)) 4,62 c‘bc%en(t%m Maiop- 9S ( 1 H br s), 3.79-3.73 ( 1 H m, 3.55-3.47
(4H, m, 320313(11H nm, 2.98-2.81 (2H, nm) 2.63 ( 1 H dt, J=13.6,
85Hz)) 2.29-2.21 and 2.16-2.09 ( 1 H) r’r) 2.07-2.00 ( 1 H m, 1.73 1.33
(4H,

(1. R [I a 233%3&5( @f@,&%&(};g@ F@ é4 FE\O(@E}{TB?!]S}%O&O .7px('o(p£n{léh%:ahvdr088-

di f | uor ophaimethyd3¢1-846 -mathdrard, NBénzidothiazdblea2,Rfdied@é o 4, 5-dJpyrimdin-3-yl]-S
(hydroxynet hyl ) - cycl opent ane-1, 2-di ol ao a)

[ 3aR- (3aa, 4a, 6a, 6aa)] - 6-[ 7- Ami no- 5- (propyl thio)-3H1,2,3-triazolo[4,5

d] pyri m di Rrdsiibd oft el ABYShenyD-LpRbsmRid e défcba?x&l mm?taﬂolméfsiorﬁp;wae 4-net ha
nol Prepared according to the mthod of Exanple ep g) using

( 3aR- ( 3aa, disred at BR&)fpr bhur, the reaction mixture was then concentrated under reduced

chl or o- 5- (;Pra%mél ’hbe gxdl‘?’H_l 5 cgroae r;lvé?el vsgxgh ?lﬁaop rtl"xaEunﬁﬂ'xen diss ve]dﬁ Bueghydro 2,

2- di et hyl a cyc open epar scrlbed in
| nt er nat i o(nainl)Pﬁtb e niispAiidn cffabdlmm hVid3 {630 Bdkpersibhén 61l Lﬁi@oprnadlueﬁc (¢enl)
purified (Si O

was added a solution of [3a5-(3ac, 6. ,7af3)]-hexahydro-8,8-dimethyl-3H-3a,6-methano-

20  2,1-benzisothiazole-2,2-dioxide (3.89g) in toluene (40ml) and the mixture stirred for 30
minutes. To the reaction mixture was then added the solution described above and the
resulting suspension was stirred for 16 hours. Water (200ml) was added. the organics
collected and the aqueous extracted into dichloromethane (3x 100ml). The organics were
combined, dried and concentrated. Recrystallisation (ethanol) gave the subtitle compound

a5 as colourless needles (5.92g).

MS (APCI) 364 (M+H",100%)

b) [3aS-[1(15*,25*),3ac,60,7af3]]-1-[[2-(4-Fluorophenyl)cyclopropyl]carbonyl}-
w  hexahydro-8,8-dimethyl-3H-3a,6-methano-2,1-benzisothiazole-2,2-dioxide



met hanol : di chl oromet hane 1:19 as eluant) to give the subtitle conp ugd 3/2 03
(APCn 381 (MtH+, 10090). 30 1 5 APR 2003 WD 00l 34283 29 PCT/ SE99/°0 ZA\)P P
[ 3aR- ( 3aa, 4a, 6a, 6aa)] - 6-[ 7- Am no- 5- (propyl sul fonyl)-3H 1, 2, 3-triazoio[4,5
cl]pyrimdin-3-yl]-tetrahydro-2, 2-di net hyl -4H cycl opent a- 1, 3- di oxol e- 4-net h
anol Preparedoasesy ding to the nmethod of exanple 1, step PLTIBIYG2S6he
product of step a). 5 M5 (APCl) 413 (MtH+, 10070). c}

[ 3aR- ( 3aa, 4a, 6a, 6aa)] - 6-[ 7- Am no-5- (butylthio)-3H 1, 2, 3-triazol o] 4, 5-d] pyri

m din 3-yl]-tetrahydro-2, 2-di nmet hyl - 4Hgycl opent a- 1, 3- di oxol e- 4- net hanol -~o
1-Butanethiol (2.38m) in DWF (25nl) was added to a suspension of sodium
hydri de (6090) 1.09g) in DM (50mL}. After 1 hour a solution of the product

of step b)A 6ufGO0f didzofMhaklBTE) inwaer AIGORA) @FpRell 8Edcanthet ReveRsyl ting

m xture was stirred overnight. The reaction mxture was added slowy to

sat ur at ed Efthosk sf BrgetiaghPrgasia Ahemistry, Kifth Gdoien) Lepgman Reiantfs adt ract ed into
et hyl acet : I ' ' 6

consent r at Catnicel Eiaar Wdined 0 SILABRLENE WARe NSl BoE AT o

met hanol : dicedaleqt $m@tihditelororddhaas (30t 0°C and)ihe ecattien alxhiré §tlredapdfgound
(3.32g). MBS (APClI) 395 (MtH °, 100070). ao d) . _

[ 3aR- ( 3aa, 857 BArEAFYicC 8¢ PN avRISeS Btk hF FRFPP-miRture wassthen Washed Wiy, 5- d] pyr i

i din 3-y) dukatd RRUSH Bieodntd slgﬁmm{kzo@hh)cawaltw&oaﬁsgfnéfégitg%ggﬁﬁamt hanol |

acetate ~3 To a solution of the product” from sfep

di chl or onesilirandftigraongentratizegn sekke dhpiasidde wes (erryyuwilisg @ifdﬁ%lomweafrfﬁ nopyri di ne
(0. 49) andsuﬁ'&t‘i?etéo%pgﬁ{fwgréo%%rlg%'ng?cgéé)(?ﬁ:{@e m xture was stirred at room

t enper at ure overni concentra acuo and purified (Si O-, diethyl
et her:isohexane 3:2 as eluent) to give the subtitle conpound (2.7g). to M5

(APCI) 437 g?ﬁohf 5 APR 2003 WD 00/ 34283 30 PCT1SE99/ 02256 e)
[ 3aR- ( ?aaMnggﬁﬁéi vig? '}O%%)om) 5-(butylthio)-3H1,2,3-triazol o[ 4, 5-d] pyri
m din 3-yl]-tetrahydro-2, 2-di net hyl - 4H cycl opent a- 1, 3- di oxol e- 4- net hanol ,

acetate Prepared according to the nethod of exanple 3, step i) using the
product of¢) Q%Ha@))ﬂ-m-ﬂuorophenyl)-cyclopropanecarboxylic acid

A suspension of the product from step b) (3.74g) and lithium hydroxide monohydrate

15 (4.11g) in tetrahydrofuran (100ml)/ water (3ml) was stirred at 50°C for 24 hours. The
reaction mixture was concentrated in vacuo, and the residue dissolved in water (100ml),
acidified with 2N HCI and extracted into dichloromethane (3x75ml). The organics were
dried and concentrated. Purification (SiOa, isohexane:diethylether 2:1 as eluant) gave the

subtitle compound as a colourless solid (1.78g).
MS (APCI) 179 (M-H*,100%)

d) (1R-trans)-2-(4-Fluorophenyl)cyclopropanamine, [R-(R*,R*)}-2,3-
dihydroxybutanedioate (1:1)

To a solution of the product from step c) (1.78g) and triethylamine (2.7ml) in acetone
/water (10:1, 23ml) at O °C was added ethyl chloroformate (2.0ml) over 5 min. The
solution was maintained at 0 °C for 30 minutes before addition of sodium azide (1.52g) in
water (6ml). After a further hour, water (350ml) was added and the reaction mixture

30 extracted with toluene (3x100m!). The organic extracts were combined and dried, then

heated at reflux for 2 hours behind a blast screen. After cooling the solution, 6N HCI



s Ms (APCl) 500/50? (M+H ")) 500 ( 100A0). f) 15 APR 2003
[ 3aR-[ 3aa, 4a, 6a(1R*, 2S5*), 6aa]]-6-[5-(Butylthio)-7-[[2-(3,4

di f | uorophenyl ) cycl opropyl ] am no]-3H1, 2, 3-triazol o[ 4,5-d7pyrimdin-3-yl] i
o tetrahydro-2, 2-di net hyl - 4H cycl opent a- 1, 3- di oxol e-4- net hanol , acetate
Prepared ackon@idgp to the net hod of exanple 3) step j) usiPAESEN@2360duct of
exanple 2) step d) and the product of step e). ~s M5 {APCl) S89 (M+H+,
10090). 9) [1R- [l a, 2a,3~i (1R*,2S*),5~3]]-3-[5-(Butylthio)-7-[[2-(3,4

di f |1 uor ophenyl ) cycl opropyl ] am no]-3H 1;&, 3-triazol o[ 4,5-d] pyrim din-3-yl]-5
(hydroxynet hyl ) - cycl opent ane- 1, 2-di ol ao The product of step fj (0.64g) in
8070 aqueous acetic acid (30m) was heated at 80C for 1 hour. The cool ed

M xture wagopdiwechdded hdthd Mixal-eReate@dh HNURIfEY RRARAVELIE QI 301 PRasadbeXt r act ed
into ethyl acetate. The organic ghase was dried and concentrated in vacuo

to give a WM‘H@RUWS@%@M‘ vl 2NANaRH (ranchen(esptyd IntsgbchijeBedcpot assi um
carb Onaj[ e ?%WHQ\JHB n[‘hesoréa%ﬁhas,e%g 3?19cl 4 c%ﬂcé@mtééﬁhrcraﬁgnef \%slgqsgol%cn'flt es,

neutralise acet concentrated in vacuo. rification
(Si Q) net khoall (£ hhda axiwionafb-tdrtati® acid (Y8 M thgeaw €0misweisi addethAdtbr was

tall t oni t th | d APCn
o e L LS 0 R LS SROUN (828000, (200
(db-DVBO) 8. ( 1 H, br))740723(2|—|)r’r) 711700(1H r’r),

5.06-4.93 (2H- n), 4.76-4 67(2Hrr) 448 .38 (1 H m) 3.91-3.84 ( 1 H)
m))356339(2H M) 3.21-3.08 ( | 3.03-2.83 (2H ), 2322|7

3200, 17 VO SEsenMsBl g rpafimy 2271 249*{?%{1“]’3“‘*%@333 278 i
)11 - 4- [ 5- (Bitny) 195 @K 3 D878 (4H, m)

fl uorophenyl ) cycl opropyl ] am no]-3H-x, 2, 3-triazol o[ 4,5-d]pyrimdin-3-yl] io
cycl opéhtane-1,2,3-triol a)

[ 3aR-[ 3aa, ép38a. [@@@lﬁéga(ﬁﬁ*ﬂs}i 63@11[(7{7[ ([Q44E‘1M?691MQDW&6W6}B»Q}A&Q@MLS]-am noj -5
(propylthio)-3H1 2, 3-tri azol oi4 5-d] pyri m di n- 3- 4‘ t et rahydr o- 2, 2- di net hy
| - 4H cycl oﬂgnpﬂrmomﬂrl@%mw@45=§]p9r'@pdwe%ryade&5m ng-odlfrwéwIlréffhod of

of oxampi e GoE e RERRE T L B000). 2 0 my o
[ 3aR-[ 3aa, 4a, 6a, 6aa(1S*, 2R*)]]-6-[[7-[ (4- Fl uorophenyl ) cycl opropyl ] am no] -5
15 N,N-Diisopropylethylamine (1.29g) was added to a solution of [3aR-(3ax,4c,60.,6a0)]-6-
[7-chloro-5-(propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-
4H-cyclopenta-1,3-dioxole-4-methanol (prepared as described in International Patent
Application WO 9703084) (1.0g) and the product of step d) (0.75g) in dichloromethane
(25ml). The reaction mixture was stirred at room temperature for 3 hours, then washed

20  with water, dried and evaporated. The residue was purified (SiO,, ethyl acetate:isohexane

1:1 as eluent) to afford the subtitle compound (1.25g).
MS (APCI) 515 (M+H", 100%)

s f) [3aR-[3ac,40,60.(1R*,25%),6a0])-6-[7-[[2-(4-Fluorophenyl)cyclopropyl]amino]-S-
(propylsulphonyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-
4H-cyclopenta-1,3-dioxole-4-methanol

3-Chloroperoxybenzoic acid (70%, 1.8g) was added to a suspension of the product of step
% e)(1.25g) in ethanol (25ml) and the resulting solution stirred at room temperature for 2

hours. The reaction mixture was concentrated and the residue taken up in ethyl acetate



(propyl sul phonyl )-3H1, 2, 3-triazol o[ 4, S-d] pyri m di n-3-yl]-tetrahydrog?2 @?gp%
nmet hyl 4H-cycl opent a- 1, 3-di oxol -4-0l as Prepared according to the rJe?h%
exanple 1) step f) using the product of step a). M5 (APClI) 532 (MrH+)

100A0). c)

[ 3aR-[ 3aa, daoba3fen(1S*, 2R*)]]-6-[ 7-[[ (4- Fl uor ophenyl ) cyclraprsepyd2pssm no] - 5
su

(butylth| 0)-3H1,2,3-triazol o[ 4,5-d] pyri mdin-3-yl]-tetrahydro-2, 2-di net hyl
-4H cycl opent a- 1, 3-di oxol - 4- 0l 1 5 ARBR 2003 WO 00/ 34283 32 PCT/ SE991 02256
Prepared according to the nethod of exanple 4 step c) using the product of
step b). M5 (APClI) 515 (MtH+, 100A0). s

[ 1S-[ 1a, 2(Focat, ﬂzﬁﬁédSwtt?m% L&Ue@ﬂs[s@dxﬁﬁl%é’th&?ﬁlme sZtuhB@éiﬂlOOml ) and 10%
f | uor ophenyl ) cycl opropyl ) am noJ - 3-triazolo ] pyrimdin-3-yl]

cycl opent anesous 8odium bicgtbonae Slﬂlémar(bd Oémd:)dhtﬁ dripdtend consentedice aerddbeanpl e 1

step h) usi t he ct.of step c). Ms (APCn 575 (M+H+, 100% . NWVR 8H
( db- DVBSO) ?Q‘gé“?”?g "czj@)“ %) 7.11 {2H, t), 4.99-4.90 ( 1 H n), 4. 67-4.63 (
| H ~snm, 3.93 (1 s), 3.77 ( 1 H bs), 3.35-3.13 ( 1 H,

3.00- 2. 80 59 1 L 2.15:2.11 (1 H n), 1.91-1.86 ( 1
H m) 1. Si‘*ﬁ@éﬁd 21?&‘@%-1.::% ?)1 H m, 1. 2(2 (2H, gax)) 0. 80 (3H,(
t). Exanple 6 ~o

1S-(la, 2a, 3~ (1S*, 2R*), 5 3- 2-(3,4-D fl uorophenyl)cycl opropyl ] am n
E)] 5( g) [[3a1(‘2 [3ao¢,4a,621(1R* 2)S]*) 6a0t(]] 6-[[ -[[2((4 Fluorophenyl)cyr')clopr%p))'l]a%mo]r-):- pyl]

3 L Ty L RRE A Bbr 3 Zfirbl A3 A bRty 1 -5 (2

hydr oxyet cyc

[ 1S- (] a, 2&imethyl-8H&Moperta)l]3-Bofole-p{nzethdnal- Di f | uor ophenyl ) cycl opropyl ] am no
]1-5

(propyl°sul phonyl )-3H1, 2, 3-tri azol o( 4, 5-d] pyri mi di n-3-yl)-5-(2-hydr oxyet hox

cycl op%aaﬂ@nﬂdr&umoelhyéﬂa@ (sw&atwats la8de<GQHR AV HoNBSthe pRRa: 8fstet G Or.4dyng to
met hod of Exanple 1) ste using 30 the product of Exanple 3, step 1.

%1
e
5 APR 2008imgthy)erlghgads (20mi) an the solution stirred at room temperature for 1.5 hours.

t

1
Brine (150ml) was added and the mixture acidified with acetic acid then extracted with
ethyl acetate (3x100ml). The organic phase was dried and concentrated and the residue

15 azeotroped with toluene (3x100ml). The residue was dissolved in N,N-dimethylformamide
(20ml) then N,N-diisopropylethylamine (0.33g) and 3,3,3-trifluoropropylbromide (0.48¢)
added. After stirring at 50°C for 30 minutes the reaction mixture was diluted with ethyl
acetate (100ml) then washed with aqueous brine (3x100ml), dried and concentrated then
the residue purified (Si0,, isohexane:ethyl acetate 1:1 as eluant) to afford the subtitle

20 compound (1.4g).
MS (APCI) 569 (M+H", 100%)

h) [1R-[10,20,3B(1R*,25*),503]]-3-[7-[[2-(4-Fluorophenyl)cyclopropyl]amino]-5-
25 [(3,3,3-trifluoropropyl)thio]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl}-5-
(hydroxymethyl)-cyclopentane-1,2-diol

A solution of the product from step g) (1.4g ) in trifluoroacetic acid (10ml) and water (2ml)
was stirred at room temperature for | hour. The reaction mixture was diluted with ethyl

0 acetate (400ml) then washed with sodium bicarbonate solution (400ml), dried and



33 M5( APCl ) 555( M+rH+, 10090) PCT/ SE99/ 02256 b) P 03
[1S- (I a, 2a, 3~1 (1S*,2R*),S~i}]-3-[7-[[2-(3, 4-Di fl uorophenyl ) cycl opr(!p@lﬁ Mp]
0o]-5
[(3,3,3-triouoropropyl)thio]-3H1,2,3-triazolo[4,5-d]pyrimdin-3-yl)-S-(2 s
hydr oxyet hoxgpe/ssgsdl opent ane- 1, 2-diol The title conpound WRETSEYRALSEd
according to the nethod of Exanple 1, step g) using the product of step a).
M5( APCl ) 555 (M+H+, 10090) NWVR 8H (db-DMSO) 9.45 ( I H, d), 7.36-7.05 (3H,
m, 505 ( 1 H d, 502 ( 1H d), 498 ( 1 H m, 4.60 (2H nm, 3.95 ( 1
m, 3.86 ( 1 H m, 3.47 (44, m, 3.30-3.11 (3H m, 2.63 2.49 (3H, m,
2. 19(IH mM, 200 ( 1 H M) 1.S3(1H M)I .40 ( 1 H m. is Exanple

7 evaporated. The residue was purified (SiO;, methanol:chloroform 3:47 as eluant) to afford
- * - - - - - - -
grln_SnH a, 2ath§£i§é cSan{q;Lo%nd ?d'«mgl] 3- (2- Hydr oxyet hoxy) - 5-[ 7- ( 2- phenyl cycl opr opyl )

5-1(3,3,3-trifluoropropyl)thio]-3H1,2,3-triazolo[4,5-d]pyrimdin-3-yl]-cyc
| opentane ~0Q 1, 2-di ol a%_%—l

(1S-ci s) - MBAPEDS2BRMAFHOIBAR) tr0-2-[ (3,3, 3-tri fl uoropropyl )t hi o] - 4

pyrim di nyl ]Jam no] - 2-cycl openten-1-yl]Joxy]-acetic acid, ethyl ester zs A
sol ution of sodiumazide (4.70g) in degassed water (25nml) was added to a
sol uti on AfMR & 45)DMSOYRIADKIH, ), GVIGHDRE(EE m)) 7.y4-7 88 €21t ), 6 81 99F)2HN

t et rahydr of ur nd, sti fo i

Tot r aki s( TP Brar T DG B 14l [ Bt 57 £36 5y A0 Ll hd B Hr ed for
10 mi n. TheHAAYENSE2 58RI, myes282pa(2H,e8), 2n0-206L (1 BCEGA . 90M .88 (1M, k), et hy
acetate. The conbined organic | ayers were dried (MySO, ~), concentrated and
purified oh49a1§ﬁé’rlﬂ-'&bllégﬂ-'i‘@d”(iSPDZ) ethyl acetate:isohexane 1:2 as el uant)
to affgyd a yellow oil. This was dissolved in tetrahydrofuran (25nml) and
slowy added to a suspension of sodium hydride (2.94g, 6090 1 5 APR 2003
WO 00/ 3428Bx3dplPLT/ S~99/ 02256 di spersion in oil) in tetrahydrofuran (60nd)

at -78C. i &N r el at 8..2mL) in tetrahydr.gf uran (5ml)
was addedﬁéaah#’?g%(%*uge )ﬁgl%a[lg mﬁ'ﬁﬁ{fe&??ﬁ%b%@%&y‘ww% for 30

m n.  Aqueqys33aridldbtiprepyi RhioSH 0L, 3l oA S-ApesidAnd- e m xture was
extracted with ether . The organic_ |l ayers were dried (NIgSG ), concentrated
and puri f | @ydredymethybrgyglopendapealedidiol1: 5 as el uant) to afford a col ouil ess
oil. Ajsolution of this oil and triphenyl phosphine ( 17.89g) in
tetrahydrofuran (90nl) was stirred for 10 mn. “Vater (15ml) was added and
the sol uti®i3askbl(E).3a0,ey74d1-113 AxbDiftuordplkeny bt Iroxn-2 paspenglitexahydro-vaca~o
and the regj. eptoped W th,t ol uene, £ hen ,puri fied (SiO-, ethyl acetate
t hen et hy{?’%ge ?étt?’ é‘e-ﬂ%r%g’ltgf{gﬁtgﬂ?nqz ’g%%‘%lsogh'@@:e&%d')ox%% eluant) to afford a
pale yellowio oil (7.14g). A solution of this conpound in tetrahydrofuran
(50nl) was.added,over 2~ mn to sol uti on of .

4. 6- i chl oM5-80UHS §ogPegy Wasprapaied apardip i BB e G EXBYPIE i TR UHRF epar ed
as deseyi bﬁ@,i-ﬂiﬂuai(?ﬁa@bipﬂ@ enbrlagidt Application WO 9703084) (24.8g} and
N, N di i sopropyl ethylamne (77.5mL) in dry tetrahydrofuran ( 100nil) and then
stirred for 30 mnutes. Water was added is and the m xture was extracted
wi th ether b + »y0rgani c layers were dried (MgSO ~),
concentrathgﬁt(ggggp?tg??@ﬁ)éld' ‘P@?&}) ethyl acetate:isohexane 1:4 as eluant) to
afford the subtitle conmpound (7.399). M5 (APCn 36719 (M (Et O-CCH-O +), 367
( 100% =z = G ;

L r4 17 RGP STELF 3 3a0 6o R U DI arpRenshexcloprapy syl 4. 5. o
pyrim el n-rexithydré-8;8-airRRYILIHN34,6-Yilek a0l 2, BbehiSot Riak6le-263-Awkidest er

The subtitle compound was prepared according to the method of Example 1, step b) using

the product of step a).

30 MS (APCI) 396 (M+H"*, 100%)



Prepared according to the nethod of exanple 3, steps e) and f) u5| qgﬁtMéR 2[]03
product of step a). 25 Ms (APClI) 348150 (M(EtO-CCHaO'"), 348

c) [1S-(cis)]

2-[[4-(7-Ami no-5-[(3,3,3-trifluoropropyl)thin]-3H1,2,3-triazolo[4,5

d] pyri m di nwa-og4282- cycl opent en- 1-yl ] oxy] -acetic acid, ethdr/seoverse30
Prepar ed. according to the nethod of exarrpl e 3, step g) using the product of
step b). 1 5 APR 2003 WD 00l 34283 35 Ms (APCI) 433 (M+H*) 100A0).

PCTI SE99102256 d) (1S-(cis)]

2-[[4-[7-Am no-5-[(3,3,3-trifl uoropropyF)thi 0]-3H1,2,3-triazolo[4,5 s

d] pyri mdi n-3-yl]-2-cycl openten-1-yl]oxy]-1-ethanol Prepared according to
the nmet hod, tep ¢c). M5 (APCI)
301 (MrHE, 0090?551)1 @@f)lﬁ&o‘?gpm)nyf)'%&abprtolﬁgnpfﬁgb‘ﬁthc(%&xds

[ 3aR- ( 3aa, 4a, hoc, 6aa)]-2-(6-(7-Am no-S-[(3,3,3-trifluoropropyl)thio]-3H1,2

' 3 1 o o
triazol of 4Tt§ %j]pr%?WOdﬁn%}V 42 {/)'iefz}rf ¥ %rﬁmdrt% [}?,rﬁe-”(]fd Oftﬁ%(a[npfl-ﬁ- Stfl%f ofﬁ'élﬁt a-1, 3-d
i oxol -4 yl exypletubestatepits. A sol uti on of the product from step d) (454ny),

osmumtetroxide (0.17nl of 0.1M solution in t-butanol)) N nethyl norpholine
N- oxi de® (210ng) and pyridine (0.09ml) in acetone (5nl) and water ( 1 nil)

was heat edN Rgﬁ@cb@:ﬁsﬁd@qmsﬂc ﬁ@@'bwnswbowtfalsmzﬁ%%pm)a dpatgr (1 m)

was added, e solvent was renbve in vaccco and the residue azeotroped with
t ol uene. A1-§&‘|1L&2I(d)H o, 1t66 ( Hadnd'=p2t BiSiees uBf 61H.clddol=8.5 FemRy=¢.B Hadet one 20
(5ml) and 2, 2-di net hoxypropane (2ml) was stirred for 3h. The sol vent was
renove in vaccco, ag sodi um hydrogen carbonate sol uti on added and t he

m xt ure wag)(ERiFans)-BGE,MDiflusropyényheyriqirepankbntng{BARFR)pYBr s were dri ed
(MySCGa) , cgncsntr t ed Smd purified (Si02,isohexane: acetone 5:2 as el uant)
to affdPd Aiwdeesybptanedicgtedlilhd as a white solid (367ng). 25 MS (APCL7 465
(MtH*) 1009c) f)

[ 3aR- {3aa, 4a, 6a, 6aa)]-2-[6-[7-Brono-S-((3,3,3-trifluoropropyl)thio]-3H1,2,
3 The subtitle compound was prepared according to the method of Example 1, step d) using

triazol of 4, R-dapYdrsp,dh n- 3-yl ] -t et rahydro- 2, 2- di net hyl - 4H cycl opent a- 1, 3-d
i oxol -4 3olylpoxy et hamr? P 1 5 APR 2003 WD 00l 34283 36 PCT1SE99/ 02256
Prepared according to the nethod of Exanple 3, step i) using the product of

step e) N@ls(&%gﬁlwﬁ?* (136%91#) 528 (I 00%

e)[3aR-[3aa,40,60(1R*,25%),6ac]-6-[7-[[2-(3,4-Difluorophenyl)cyclopropyljamino]-5-
[(3,3,3-trifluoropropylthio]-3H-1,2,3-triazolo{4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-
dimethyl-4H-cyclopenta-1,3-dioxole-4-methanol

Isoamyl nitrite (5.1ml) was added to a solution of [3aR-(3act,40t,60,6a00)]-6-[[5-amino-6-
Chloro-2-[(3,3,3-trifluoropropyl)thio}-4-pyrimidinyl}-amino]}-tetrahydro-2,2-dimethyl-4H-
cyclopenta-1,3-dioxole-4-methanol (prepared as described in International Patent
Application WO 9703084) (8.1g) in acetonitrile (1000ml) and the solution heated at 70°C
25 for 1 hour. The cooled reaction mixture was concentrated and purified (SiOa,
dichloromethane:ethyl acetate 4:1 as eluant) to afford an intermediate which was converted

to the subtitle compound by the method of example 1, step e) using the product of step d).

MS (APCI) 587 (M+H", 100%)

30



s 9)

(3aR-[ 3aa, 4a, 6a( 1R*, 2S*), 6aa] - 2- (6- ( 7- Phenyl cycl opr opyl ) am no] - 5- [ (13‘,‘3 $P3R 2003
trifluoropropyl)thio]-3H1,2,3-triazolo[4,5-d]pyrimdin-3-yl]-tetrah~~dro-2

, 2-di met hyl 4H 1, 3-di oxol - 4-yl oxy] et hanol Prepared according to the nethod

of Exanpl e woomi4e3 ) using the product of step f) and i ®@CE/SE99/02256
R-trans) - 2- phenyl - cycl opropananm ne. [R-(R*, R*)]-2, 3-di hydr oxybut anedi oat e (
1:1 ) (prepared as described by L.A. Mtscher et al., J. Med. Chem 1986,

29. 204-~). M5 (APCn 581 (MtH+, 1001chsz~s h)

[1S-[l a, 2a, 3(3, S~i (1S*, 2R*)]]-3-(2- Hydroxyet hoxy) -5-[7-(2

phenyl cycl opropyl )am no]-~-[(3, 3,3-trifluoropropyl)thio]-3H1,2,3-triazol of

4,5 d [ 16 it th
rochotl of Tearm e e P ng the Sl spmamertiaesmlate e

( MiHH, 100@53”%@#3»{0@8&&@@@) 1,2.33ga70l08!, §-Blayrimiding3gh-5¢ 1 H, q),
4.63-4.54 3.78.3.72 (1 . 3.55-3. 44
(4H, r‘r) &'(yﬁ% gﬂ@{'&if“%eﬁtaggfg 4Bt | m 1 H r’r), 2.(70-|2_|?6? s (1H m)

2. 58- 1 H nm, 2.23-2.18 ( 1Hrr)205 .97 (1 H m, 1.86 ( 1 H
s 1 54 APR 2003 WO
02)3 34283 §’?°Pf‘ffgaf°féd‘ﬂ° the) ‘i“e‘g‘é‘g‘i@a&@ﬁ*‘) f‘f%li%%(%g?wwl°85‘e?ze)[[2 (3,4

PCTI SE99I 02256

di fl uor ophen ropyl Jam no]-3H 1, 2, 3-triazol o[ 4, 5-d] pyri m din-3

yl ] cycl op&ht éﬂ)&lﬁ I‘E)y $0°7@) a)

[ 3aR- [ 3aa, 4a, 6a(i R* 25*), 6aa] - 6 [[7-](3,4-Di fluorophenyl)cycl opropyl ] am no]
-S

(propyl t hiNMR 8H-(d-RMBQ)9.432 0H of)47.35-ARB Y2 H nindl i7n437.92 {11, et)r 20l 8P6 (221, 2- di net hy

accor dbng Do TRe RLIE b2 Bt 4EL l&%n@;f P R RE o

(Exwﬁml) elgan)sz SP2f5h (BMdnY, Do s imRn . 83xegwl 181, 4), B52R.5X1HMS, (ARCIy 519

[ 3aR-[ 3aa(14/'()&,®a( 1R*, 2S*),6aal]-6-[[7-[(3,4-Di fluorophenyl)cycl opropyl ] am no
]-5 ~s

(propyl sul fonyl)-3H 1, 2,3-triazol o[ 4,5-d] pyrimdin-3-yl]-tetrahydro-2,2-dim
et hyl - 4H &xampjeeht a- 1, 3- di oxol -4-0l The subtitle conpound was prepared

;gcor dliS ng [fﬁ(lwfa,% agdﬂﬂi),%ﬁm-&-é’ﬂ-ﬁhﬁporfoghenyl)c loprgpﬁfa?rg uglt of step a).
(propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl)-5-(2-hydroxyethoxy)-

cyclopentane-1,2-diol,
a) (1R-cis)-Bis(1,1-dimethylethyl)-4-hydroxy-2-cyciopentenylimidodicarbonate

To a suspension of ether washed sodium hydride (60% dispersion in oil; 0.31g) in
tetrahydrofuran (30ml) was added imidodicarbonic acid bis-(1,1-dimethylethyl)ester
(1.84g). The mixture was stirred at 40°C for 1 hour. To the mixture, at ambient
temperature, was then added (1S-cis)-4-acetoxy-2-cyclopenten-1-ol (0.5g) and

25 tetrakis(triphenylphosphine)palladium(0) (0.18g). The reaction mixture was stirred for 24
hours then purified (SiO,, ethyl acetate: hexane 1:9 as eluant) to give the subtitle

compound as a colourless solid (0.90g).

NMR &H (ds-DMSO) 1.43 (18H, s), 1.61 (1H, ddd, J=12.3, 7.7, 6.4 Hz), 2.54 (1H, dt,
w  J=12.6,7.4 Hz), 4.51-4.57 (1H, m), 4.86 (1H, tq, J=8.0, 1.8 Hz), 4.91 (1H, d, J=5.4 Hz),
5.71-5.77 (2H, m).



M5 (APCI) 551 (M+H+, 10010). c) 15 APR 2003
[ 3aR-[ 3aa, 4a, 6a(l R*, 25*), 6aa]]-6-[5-(Butylthio)-7-[[2-(3,4

di f | uorophenyl ) cycl opropyl]am no]-3H1, 2, 3-triazol o[ 4, 5-d] pyri m di n-3-yl]zs
t et rahydro- 2, 2-di net hyl - 4H cycl opent a- 1, 3-di oxol -4-0l The subtitle conpound
was prepar eWO4¥24@38di ng to the nethod of Exanple 4) step c)PCASEMPEIGe
product of step b). 30 M5 (APCI) 533 (M+H+) 100A0) 1 5 APR 2003 WO

00/ 34283 38 d) [1S-[1la,2~i,3~i,4a(1S*, 2R*)]]-4-[5-(Butylthio)-7-[[2-(3,4
PCT/ SE99/ 02256 24

di f | uorophenyl ) cycl opropyl ] am no]-3H1, 2, 3-tri azol o(4, 5-dJpyrimdin-3

yl Jcycl opentane-1,2,3-triol s The title conpound was prepared according to
t he net hod of Exanple 1, step h) using the product of step c). NWVR 8H

4 B2- 4. 76 D LR o2 b ol T dnqvy y clogsenlimipodiggioonicaesd, Bsidyy oy
2. 77 ( 1 %nm@ihyle@hﬁ)’-es?er% (1 H m, 2.2 ~0 2.18 (1H, m, 1.42-1.25 (6H,
m, 0.9 (3H APCn 493 (I\/HrH+ 1009c¢) Exanpl e 9is

[1S-[1 a, 2a, 3(3(1S* 2R*) 5~3]]-3-[5-(Butylthio)-7-[(2-phenyl cycl opropyl)am n
o] - 3H g) in Jetrahydrofuran (S00m/water (SOm)
1,2, 3- tjl’l azo szozuL{xog jhﬁfrr?d%mcﬁfﬁtF%?)y(llf'-IS)-th?tﬁi/&r%);ué% (oxy )gvf(t:er(()pgqn%‘gﬁse 1, 2-di
ol a) added N-methylmorpholine-N-oxide (9.4g) followed by osmium tetroxide (10ml, 2.5%

[ 3aS- (3aa, 4a,.6a, 6aa)] - [ Tetrahydr o- 6-.hydr oxy- 2, 2- di met 4H-c~cl o nta13
i oxol - 4P RUER kbl e e, i kg r BoPar aGe B raA FihrEa FEORE:

(39.39) wagsittrsbdneh ﬁﬁr@u@ﬁﬁ@@lﬁb T'he Ofispension was filtered throucvh celite and the

[ 3aR- ( 3aa, 4a, 6a, 6aa)] - 6am no- tetrahydro 2, 2-di met hyl - 4H ¢ ycl opent a- 1, 3- di ox

ol - 4-0l Hywﬁﬁbmvéwﬁééoﬂ@ﬂwéﬁawsdh@@n@éééﬁﬁbéawPha §9@@%a&f0@2qmﬂ i) in
4- et h%I -%wq:@ anone (500nl). Water ( 150nml) was then added foll owed by
dropwi se addition of benzyl chloroformate (23.1 g). ~s The reaction m xture
was stirred at roomtenperature for 4 hours before the organi c phase was

separ at ed. u t { t e
(orony R REEEMSo Pl 850 a4, £41 80 A ) e SR 3 BETHE e
purified (n9, @66-3ci3ahHpmypretMe ek ansd (1H)G, B4 0HD04.56 (18R dey=sanHy), to gi ve
the subtitle ¢ d (39. 23g) 30 1 5 APR 2003 WD 00/ 34283 39
PCT/SE99/0‘232?5@W<§ ©DC13) 7.32 (5H, m), 5.65 ( 1 H, br s), 5.10 (2H br
s), 489 ( 1 H d), 4.48 ( 1 H d),

¢) [3aR-(3ac,40,60,6a00)]-6-Amino-tetrahydro-2,2-dimethyl- 4H-cyclopenta-1,3-
dioxol-4-ol, hydrochloride

The product from step b) (17.4g) in 6M HCI (100ml)/methano! (500ml) was stirred for 18
20  hours. The mixture was evaporated and then azeotroped with toluene (4 x 200ml) to give a
colourless powder (8.7g). This solid was suspended in acetone (250ml) containing 2,2-
dimethoxypropane (25ml) and cHCI (0.2ml) then heated under reflux for 2 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 evaporated

25 and azeotroped with toluene (4 x 200ml) to afford the subtitle compound (10.1g).

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

d) [3aR-(3a0,40,60,6a0)]-6-[[6-Chloro-5-nitro-2-(propylthio)-pyrimidin-4-ylJamino)-
30  tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-o0l



4.27 (1 H mM) 419 { 1 H brm, 2.24 ( 1 H brs), 1.69 ( 1 H, d],s f\_PQIZUUE)
(3H, s), 1.26 (3H, s). b)

" [ 3aS- (3aa, 4a, 6a, 6aa)] -[ 2, 2- D net hyl - 6- ( 2- hydr oxyet hoxy) - t et rahydr o- 4H

cycl opent a- 1, 3-di oxol -4-yl]-carbam c acid, phenyl nethyl ester Potassium
tert - but oxiROYB2BQ) in tetrahydrofuran (20ml) was added BC¢ESER/RIShutes to

a soluti.on of the product fromstep a) (39.23g) in tetrahydrofuran (200mi).
After 15 mnutes) ethyl bronpacetate (2 7/mt) in tetrahydrofuran ( 10nl) was
added dropwi se. The m xture io was sti |5red at 0OC for 10 m nutes, then

further ethyl bronopacetate was added (3.7nl x4). The reaction m xture was

stirred at 0C a further 2 hours. Lithium borohydr| di éﬁ 7%?235 s then added
por t i onwi Sestion|og thePsafues frryn §16R P Dorrng iVdiigonrardetpyiami d" was

stirred atteériﬁf&rgmanj(@odmwﬁs stided oAl qﬁ?%&%:ﬁﬁﬁ%ﬁ?ﬁ&hd%@ th%qgl‘ﬁﬁ'orfir opwi se

to the col ture. Arter stirring m nutes, water ( 100nl) was
added dromnsadaiedrmdertlﬁmuremﬂoﬂumg ofﬁlﬁ{dun’néorQésnltrs-2s(prQPVk§d0)FR)’rmB®n¢n nut es. The
phases were the

acetate. THEPEY 8§H%§‘g“t hfgﬁf}geo“ﬁ % é%@?é&g E)elgu"n‘: th ethyl

bi car b@na&araayuioﬂafanr(eooodﬂ) ad safred o6 eather 2heks. ﬂHaeorveawdmmemm rqdueddf i ed

(Si O-) ethyl acetate:hexane, 25:75 to 50:50 as el uant% é |ve the subtitle
conpound (;Bgzcggy.nd u@'l@@tftg\p@ 9dd2q_glopﬂﬂph+’rhel@ww wag yva he th water and
[3aR'{Baatl‘€eaor5ﬁ4c6!§ ;wgre[d[ﬂ@d %ﬂﬂ’b?a'tgd a%'dq:'uﬁﬁg@ 101} edohannele@yrtikiey @l openta- 1, 3
di oxol - 4-yl ] oXy] ethanol ~s A sl'urry of 5% palladi umon charcoal (4g) in

et hanol blaafddbﬁfqrd)tmssbﬂthtcp@nomd(ﬂ‘héa)product fromstep b) (39.96g) in

et hanol (?50nl) and the m xture was hydrogenated at 1.2 bar for 20 hours.
The catalyst was filtered off and the filtrate was concentrated to give the
subtithbe MSPEREH4(2AMEEYN00%8D MS (APCI) 160 (M+H+, 100CC). 1 5 APR 2003
WO 00/ 34283 40 d) 2-(Butylthio)-4,6-dichloropyrimdine-5-am ne

PCT/ SE99/ 02256 The subtitle conmpound was prepared according to the nethod
of exanpl @ 486046205 5(Abhih¥16t©hl%}oé tthiop9ridridihid 0- pyri mi di ne
(prepared Lg’agg?g‘?’. &)gg i P\Lﬂ ﬁ I\/Rprdi!)‘y d?fg) 4.20 (2H, br s),
3.10 (2H, yllpminp]terygipidro@y2- dlmethzvl (@Hyc}wr-nta 193=d(039i 40} . e)

[ 3aR- ( 3aa, 4a, 6a, 6aa)]-2-[[6-[[ ~- Am no- 2- (but yl t hi 0) - 6-chl oro-pyrim din-4

yl ] am no] -t etrahydro- 2, 2- di net hy

1- 4H cycl dpepoaddr,(3.0¢) umddmtyla]sowgq wliuttonalf thepradust e aypid (B7Ddnseimd was

d t h of th duct
bt Sreps iGNl TR elenioo ey A TPrPsppliafla op 1RbG { he products
[ 3aR- [ 3aa cdmehadtddRd, hafi"v)nluhaadh]u{e?}\[nﬁr ¢th3-af Btk vihd hviashed 7vithhwatar OFHsHdrghni2, 3-tri az

olo[4,S , ,
[ phase was dried and concentrated to afford the subtitle compound (2.0g).

20 MS (APCI) 375 (M+H", 100%)

f) [3aR-(3aa,40,60,6a01)]-6-[7-Chloro-5-(propylthio)-3H-1,2,3-triazolo[4,5-d]-
pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-¢H-cyclopenta-1,3-dioxol-4-o0l

35 Isoamyl nitrite (1.1ml) was added to a solution of the product of step €) (2.0g) in
acetonitrile (100ml) and the solution heated at 70°C for | hour. The cooled reaction
mixture was concentrated and purified (SiO,, ethyl acetate:isohexane 1:3 as eluant) to

afford the subtitle compound (1.9g).

3  MS (APCI) 386 (M+H", 100%)



d] pyri m di n-3-yl ] -t et rahydr o- 2, 2- di met hyl - 44 cycl opent a- 1, 3- di oxol - §-5 IAPRx2003
~]-ethanol The subtitle conpound was prepared according to the nmethod of
Exanple 3. step f) using ao the product of step e). NVR 8H (CDC13) 5.53 ( 1
H m) 521 ( 1 H n) 4.8 ( 1 H d) 4.05( 1 H mM, 3.59 (4H, ) 3.24
(2H) t), 2.W0O0p/34@8+) m)) 2.53 ( 1 H nm)) 2.13 ( 1 H t), PFPCIGFEPSN2P6

1.5~ (SH m, 1.37 (3H) s)) 0.98 (3H, t). ' 'S Q)

[ 3aR-[ 3aa, 4a, 6a(1R*, 2S*),6aa]]-2-(6-[[~-(Butylthio)-7-[2

phenyl cycl opropyl ] am no-3H-1, 2, 3-tri azZ8l o[ 4, 5-d] pyri mi di n-3-yl]-tetrahydro-
2,2 di nmet hyl - 4H cycl opent a- 1, 3- di oxol - 4-yl ] oxy] - et hanol 30 The subtitle
conpound was prepared according to the nethod of Exanple 3, step j) using

t he produd® [¥R-Saedos60,6a0)16-57- moz@msmmtbwé&izg@,wg?@ﬂgéfﬁz256 41 VS
APCT) 54| 5 . .

ElS— [ I) a, Za{)y%‘(}@%}gggt?g@@%]z’%d'f’gm(y Eﬁ{{ﬁytcmp 8')“—371-’?'8 é‘i"Bk‘é'r?izl cycl opropyl ) anin

0]-3H s

1,2,3-triaxolo[4,5-d rimdin-3-yl]-5-(2- oxet hoxy) - cycl opent ane- 1, 2- di

o “The. 11 (16 PRUBRIAD LA S BB ety S SO HE MG SO PR o 1.

step h), usjfAGiifberoPt Adks theRboRERPuD 0 dMRelAREMORiabdpdrrtdhbd SQVAR) NVR 8H

(d6-DVBO) 9.33 ( | H, d), 7.30 (2H, m),” 7.18 (3H, m, 5.12 ( 1 H d)) 5.04

( 1 H, d),waterggd gthyl geetag) Thedorgppich Mere drjed aBd den conceptratgd Yo gforehg 1 H, ),

3.51 (4H (.. 3 ‘M, 2.98 (1 H m, 2.86 ( 1 H m, 2.65 ( 1 H
) 21y ¢ mﬁ)‘f°§§‘?‘("fﬂ.<d§5fm1 H n'),(l. ot 1"h (6H, fn) 0 80 | s (3H,(t). o

25 1 5 APR 2003 WO 00/ 34283 PCT/ SE99/ 02256 42 Phar macol ogi cal data The
preparat i f say the PzT (P2Ya, Dr or P2T.~c) receptor
agoni stlaﬁgﬁéﬁgé{%%@i"gi'tl&%h washed human platelets for the conpounds of
the inyention was carried out as
h) [3aR-(3ac,40a,60,6a0)]-[[6-[7-Amino-5-(propylthio)-3H-1,2,3-triazolo(4,5-d]-
pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol]oxy]acetic

acid, methyl ester

15 To asolution of the product of step g) (0.50g) in tetrahydrofuran (25ml) at 0°C, was added
butyllithium (0.62mi of 2.5N in hexanes). After 20 minutes, the suspension was treated
with a solution of trifluoromethanesulfonyloxy-acetic acid methyl ester (0.34g) (prepared
according to the method of Biton, Tetrahedron, 19935, 51, 10513) in tetrahydrofuran (10ml).
The resulting solution was allowed to warm to room temperature then concentrated and

20  purified (SiO,, ethyl acetate: hexane 4:6 as eluant) to afford the subtitle compound (0.25g).
MS (APCI) 439 (M+H", 100%).

i) [3aR-(3ac,40,60,6act)]-[[6-[7-Bromo-5-(propylthio)-3H-1,2,3-triazolo[4,5-d]-
35 pyrimidin-3-yl}-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-oljoxyJacetic

acid, methyl ester

The product from step h) (1.1g) and isoamylnitrite (2.4ml) in bromoform (30ml) was
heated at 80°C for 30 minutes . The cooled reaction mixture was purified (SiO,, ethyl

30 acetate:isohexane 1:4 as eluant) to afford the subtitle compound (0.44g).



foll ows. Human venous blood ( 100 m) was divided equally between iitﬁggﬂ
each containing 3.27c trisodiumcitrate (4 m) as anti-coagulant. Th

~were centrifuged for 15 mnutes at 240G to obtain a platelet-rich plasm
(PRP) to which 300 ng/m prostacyclin was added to io stabilize the

pl at el et s WP PiY28he washi ng procedure. Red cell free PRPPGESEYWEHOned by
centrifugation for 10 mnutes at 125G foll owed by further centrifugation

for 15 m nutes at 640G The supernatant was di scarded and the pl atel et

pel |l et resuspended in nodified) Calci #h Free Tyrode solution ( 10 m)

(CFT) conposition: NaCl t 37rtu~l, NaHCO3 1 |.9nM NaH-PO ~ 0.4mM KO 2.7

MyCl S ru\/I gassed with ~s 95% O~/ S% CO~ and
msu nt ai ne&j}%\gA%O%(ﬁgﬁ&ﬁ §O4a(&§(? }on of a further 300 ng/ M PGh) the
pool ed suspensi on was centrifuged once nore for 15 m nutes at 640G The
supernat ant was di scarded and the platelets resuspended initi aIIy in 10 m

CFT wi t h fuBaRd3acka,6atidecRSthéandj-[617{Re(3f4-Rifluopdpitesyieyciopropylamindle |
Gs/m . Thigs, f d th
xcl utted. T8ROI TEEgr g A DA sreR T MBS DR Ben e SO e | on,

pl at el et s cy@sgentsed- dxﬁkomgn}%gﬂamiaa&td,ldieasymgte,sooner than 2 hours after
final resuspension. In all studies, 3 nl aliquots of platelet suspension

were added to tubes containing CaCl solution (60 ~tl of 50 nM solution with

a final c i b Fn4883) and
LTSIy et D PSS LA fo 953)

8- sul phophenyl t heophy

activity dfchémfp@hamﬂsmdéms addddy, N-diispprapylethytamico@ctsm r bd r@nénrcgf 0.2 ng/nm
(60 ~.1 o utio | e e l.ine) and 300 nM (
10—t of A&t et uf atbbR ribeedir v B Blelesleetodf ! Malel ets or

buf f erio as Pagificadiph ($108, ivebeLana@i@lcdtite 3: [V leliit) @ﬁvelxﬁasubtme toongobgd asredi vi dual
wells of a 96 well plate. Al neasurenents were nade 30 in triplicate in

pl at el et sSPIPsseipam @gff8k . 1 5 APR 2003 WD 001 34283 43 The

agoni st/ antaooni st potency was assessed as follows. PCT/SE99/02256
Aggregation responses in 96 well plates were neasured using the change in
absorbancMSgG/\,PéfD By @M pI18R%) r eader at 660 nm Either a Bio-Tec Ceres 900C
or a Dynatech MRX s were used as the plate reader. The absorbance of each
well mthe plate was read at 660 nmto establish a baseline figure. Saline

or thasapp) maRi-[aheAacﬂon(lIRbﬁ*@,ﬁad]@&t[GdUﬂﬁ@(BpﬂDﬁh&rqﬂdayﬂ)to each well in a

o0 m ThEesFap Y aorRonhen B frigoloPhs dlpsaimidingt i tetcihadior on

setting 1@2%]91&1%}@4@}3«%‘2[0%%9138@%134 yR6H 1 Manbpor egation at this point was
i ndi cative of agonl st "activi ty of the test conpound. Saline or ADP (30 nV

10 p.I of 450 was then added to each well and the plate shaken for a

further 5D%RLW rr@{(f"\é sglgf%r{-'@/ohg %e%gﬁg a}dﬁ&ﬂo@n%c-ﬁ%gﬁggmudn of'ﬁ{lt agoni st

potency was esti rtiron o contro response to
obt ai rw anptodsd.of €BpPHA0IT4g) ie xeemahidrdfuad (halanpthiesoluvian stedaf thisor e t han 5. 0.
1 5 APR 2003

temperature for 2 hours. The reaction mixture was concentrated in vacuo and the residue

was dissolved in ethyl acetate (75ml). A saturated aqueous solution of sodium potassium

tartrate (75ml) was added and the mixture stirred vigorously for 16 hours. The organics

were collected and the aqueous re-extracted with ethyl acetate (2x50 ml). The combined

25 organics were dried and concentrated and the residue purified (Si0,, isohexane:ethylacetate

1:1 as eluant) to give the subtitle compound (0.63g).

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



WO 00/ 34283 44 Clains 1. A compound of formula (1) T-N H RN=" R N N{ NARR 2003
~R3 s SRS (n wherein: R-is C3.5 alkyl optionally substituted by one or nore
hal ogen atons; R is a phenyl group) optionally substituted by one or nore
fluorine atons; R3 and R4 are both hydroxy; io Ris XOH where X is CH)
OCH2CH~ or WO 6483 PCT/ SE99/ 02256 or a phar maceuti cal |y aBEEpEARNBPESsalt or

sol vate thereof, or a solvate of such a salt provided that: when X is CHI

or a bond, R~ i s not propyl. ~s when éis CH and R is CH-CH-CF3, butyl or
pentyl) the phenyl group at R' nust é substituted by fluorine. when X is
OCH~CHzZ and R~ is propyl, the phenyl group at R' nust be substituted by

fluori hoR=.i

(s e s gr SR A ST PR DR BTN (o ol a
1 or 2 in(wipglthiz)-3HL52,BRE000[95-dpfrimalifBRansl2-a5 ddxfettodyhuor ophenyl . is
4. A conpound according to any one of clainms 1 to 3 in ~ vhich Ris CH-OH

or OCH2CHerslppentanesl,AdRl 2003 WO 00/ 34283 45 PCT/ SE99/ 02256 5. A compound
according to claim1 whichis: [ 1R[ 1 oc, 2a, 3~(

| R*, 2S*),5~1]]-3-[7-[[ 2- (4- Fl uor ophenyl )cycl opropyl]am no]-5-[(3,3,3trifluo
r opr opyl ) Prapajed3ktotdifg B the mathod of ekamptt] lpyrep i) oiime Be product of step k).

] -5- (hydroxynet hyl ) cycl opentane-1, 2-diol; [ 1R-[ |oc, 2a, 3(3(

| R*, 2S*),5(3]]~3-[7-[[2-(3, 4-Di fl uorophenyl)cycl opropyl]am no]-5-[(3, 3, 3tri
f1 uor opr opyd JAPCHB28M4HZ.183%) | azol o[ 4, 5-d] pyri m di n-3-yl]-5-(hydroxynet hyl
)cycl opentane-1,2-diol; [1S-(la, 20c, 3~3

(1S, 2R*),5~i]]-3-[7-[[2-(3, 4-Di fl uorophenyl ) cycl opropyl]am no]-5 io
(propyl t hi § rd of 4._ i gt hoxy) - cy
ooy anﬂ?%ﬁoﬁ%% ﬁ;i\ﬁé)lé.%f(?hl li,gf 53%}? %@‘791’82@ o, br1e-Ack i dnp e

1R*, 2Sb) , BI(H,]d, J86.f Bzf, BuaSyl Hhd, d¥3.8 Hz), Z—S(Galﬂdqu:e@rldq:)heﬁ?fhﬁéym opt 2Py ] ami no]
S’ﬁﬂl 2 S R395% s G BY SR Yol 3 20 YT PR D g i gpent ane- 1. 2
[1S I[ ]1a 20333( 8, 1976, 881} J2:20-1.2r 43Ut va-b 1ob @)K, fn), 27 0Dof (i MompptTeny ) cycl op
ropyl ] am

341, 2, 3- tlr:%’ziﬂﬁl'@ K99 @y /57 Beh- 3-yI ] - cycl opentane-1, 2, 3-triol ; [ 1S (I
a,2a, 3~ (1S*,2R*),5(3)]-3-[7-[[2-(3, 4- D|f|uorophenyl)cyclopropyl]am noj - 5- [
(3,3,3ti:ifluoropropyl)thio]-3H1, 2, 3- tri azol 0j 4,5-d] pyrimdin-3-yl]-5-(2-h
ydr oxyet h&xgimple4 opent ane-1, 2-diol; ~o [ 1 S [ | oc, 2a, 3~3, 5~i (

1% 2""*)”[11?[1(0?2&'%8(1%&%‘4‘%}’% [?(ﬁuty&ﬁxo?t%e[?ﬂ £AC! opr opyl ) ani no) -5
difluorophenyl)cyclopropyllaminoe]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-5-
(hydroxymethyl)-cyclopentane-1,2-diol

0  a)[3aR-(3ac,40,60,6a0)]-6-[7-Amino-5-(propylthio)-3H-1,2,3-triazolo[4,5-
d}pyrimidin-3-yl}-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxole-4-methanol

Prepared according to the method of Example 3, step g) using [3aR-(3a0,4¢,60,6a0)]-6-[7-
chloro-5-(propylthio)-3H-1,2,3-triazolo[4,5-d}pyrimidin-3-y!]-tetrahydro-2,2-dimethyl-4H-

15 cyclopenta-1,3-dioxole-4-methanol (prepared as described in International Patent
Application WO 9703084). The crude product was purified (SiO,

methanol:dichloromethane 1:19 as eluant) to give the subtitle compound.

MS (APCI) 381 (M+H", 100%).
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[{3,3,3-trifluoropropyl)thio]-3H1,2, 3-triazol o[ 4, 5-d] pyri i di n- 3- 19 APR:2083
pentane-1,2-diol [ 1 S [ 1 c~, 2~3,3~i,4a( |S*,
"2R*)]]-4-[5-(Butylthio)-7-[[2-(3,4 difluorophenyl)cycl opropyl]am no]-3H1
,2,3-triazol o[ 4,5-~I]pyrimdin-3-yl]cycl opentanel, 2,3-triol; as [ 1 S-[ 1
oc, 2oc, 3~i (WQ 0@4}@R*) .5 PCT/SE99/02256
~3]]-3-[5-(Butylthio)-7-((2-phenyl cycl opropyl)amno]-3H1,2,3

triazol o[ 4, 5-dJpyri m di n-3-yl]-5-(2-hydroxet hoxy)-cycl opent ane-1, 2-diol; or
pharmaceutical ly acceptable salts or sl vates thereof, or solvates of such
salts. so 6. A pharmaceutical conposition conprising a conpound accordi ng

to any one of clains 1 to 5 in conbination with a pharmaceutically

accept abl &)d?4RE3a0,40661.6400M6-[Zianine-Sc@arenydsulfonyD-3§ - kxR triazedo [ 00/ 34283 46
PCT/ SEQ9/ 02256 _7.. tjcal i ti0n COMRri.sj nd
nccor i ng ABmpinRSERUERS S £ AmARTRAT QBREETRIA P iy iR

prevention of nyocardial infarction, thronbotic stroke, transient ischaemc
attacks, and/or, peripheral vascul ar di sease. 5 8. A pharngmceut.i cal

conposi ti o"ﬁer@&sipamrﬁﬁg to, R i biSﬁ@W%ﬁpeawg%g? ¥hdtns 1 to 5 for
use in jghe treatnent or prevention of unstable or stable angina. 9. A
conpound according to any one of clains 1 to 5 for use in therapy. ~o 10. A
compound AEOABERG18 MaHy. 18A®).of claims 1 to 5 for use in the treatnent or
prevention of nyocardial infarction, thronbotic stroke, transient ischaemc
attacks) and/or peripheral vascular disease. i5 11. A conpound according to

any one ofc) t3aR.-(BacYol6,8ad)P6-[Latniher Si(betylthRIMBFETR, 30tk apdl 64 7] p priimidin-unst abl e
or stable an?i na. 1 he use of npound accor di n% to any one of clains

2. T
! to 5 as SYITHrahyare-Addimetl-HrsyeRBefariv- diokeld-methanttedi Lanent for use

in thetreatnment or prevention of nyocardial zo infarction, thronbotic
stroke, transient ischaem c attacks) and/or peripheral vascul ar di sease.

13. The usleBwhneshieb@P8miin ZMD(2Fimilvasndder togrrasrshsien af segivm hydrige §8%an
acti~~e | i i e f ne. of i f et he
t r eat ment n%fgg lr“%@rﬁ(?%ﬁr}nb?ﬁ%gs og‘g# g('a{)h‘glroq'aosf ﬁ‘s%q’gg‘?“%?é%geﬁ’nb&%ﬁ@i‘ I!rjrlgg: hod of

t r eat ment (65ml)mey edded@fopefisezanp kitreduttingagigruegah itred iosernidhy Thdweadtioconpri ses

adm nistering to a person sufferi fromor susceptib 0. such a di sorder
a ther aped’P‘i"g"&‘f Pgs ﬁﬁf%élf’?"l)’ew a%raﬁagweoas ?&%Eﬁﬁ%giﬁ”&%bgpéﬁ‘) gt tg‘?ﬂ/ one of
claims;s1 teQuioted@to etilyl acAitE(308RmI). The organic phase was dried (MgSO.) and

concentrated in vacuo and the residue purified (SiO, methanol:dichloromethane 1:19 as

eluant) to give the subtitle compound (3.32g).
MS (APCI) 395 (M+H", 100%).

d) [3aR-(3ac,40,60,6a0:)]-6-[7-Amino-5-(butylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-
3-yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxole-4-methanol, acetate

25 To a solutjon of the product from step ¢) (3.3g) in dichloromethane (50ml), was added
pyridine (2.7ml), 4-dimethylaminopyridine (0.4g) and acetic anhydride (2.0 ml). The
mixture was stirred at room temperature overnight, concentrated in-vacuo and purified

(Si0a, diethyl ether:isohexane 3:2 as eluent) to give the subtitle compound (2.7g).

30 MS (APCI) 437 (M+H", 100%).



WO 00/ 34283 47 PCT/ SE99/ 02256 15. A nethod of treatment or preventipfy APR 2003
myocardi al infarction, thronbotic stroke, transient ischaem c attacks,

and/ or peripheral vascul ar di sease) which conprises adm nistering to a
person suffering fromor susceptible to such a condition a therapeutically

ef fective aMOUKI2E a conpound according to any one of cl XCHSEWP/REF65. s 16.
A net hod- of treatnent or prevention of unstable or stable angi na which
conprises adm nistering to a person su;d‘ne)ri ng fromor susceptible to such a
condition a therapeutically effective unt of a conmpound according to any
one of clainms 1 to 5. io 17. A process for the preparation of a conmpound of

f"f,”“'a 0 e ahed S Beoms o R iR IRl PR I i m

1, or are ﬁﬁg&&%lﬂ'@rﬂﬁmd{ﬁMWﬁH@@ ﬁ%‘é}i -193-digRo 1R ImBi na RS Rafe fOrm @ bond

in the 5-nmenbered’ring, or where R~ 1s C, . 6aky| or benzyl)

and L is a |eaving group, with a conmpound of formla ()~ R HzN-. '-o0
()1'1) wher fi I 0 g vative thereof,
0t hepr ddgrase o A8 richel o R €3 48 ol BB A e
tenperature, and optionally thereafter and in any order: 1 5 APR 2003 WO

00I34283 con Qne. _Qr functional groups into further

functi onal 5t(65§§ Sbb@ﬁ%Wﬁﬁp)aW %‘?Qﬁ’)ectl ng groups; PCTI SE99/ 02256 form ng a
pharmaceutically acceptable salt or solvate) or a solvate of such a salt.
18. The conpounds

[ 3aR- [ 3aa fggia@a[@&ﬂﬂammw,ﬁa@]-]-[6?[5{(Bgt)(lﬂ1i0?+7i:|[c52@ﬁenyI Ycycl opropyl ] ami no] -

5(propyl suj.phon -t r etrahydro-2, 2-d
oty - i BERSE D g P B R A TR B T

R*, 2S*)o. baaﬂraﬂycﬁn{zk-{iin&tlﬁﬂaﬁ-mr@phanm dioxeleopifhdnol aaimk - 5 ~o
[(3,3,3-trifluoropropy)lthio]-3H1,2,3-triazolo(=l,5-dJpyrimdin-3-yl)-tetr
ahydro-2,2 di methyl - 44 cycl opent a- 1, 3- di oxol e- 4- et hanol ; (3aR-[ 3aa, 4a, 6a(

1R*, 2S* p I 3,3, 3-trif
I o) aelnd o S elbipppteniyshappepdiait salpat(e ¢ L1l

et hyl - 4H GiepId petitha plodgetdif sl o). e- 4- met hanol ; i 5

[ 3aR- ( 3aa, 4a, 6a, 6aa) ] -6-[ 7- Am no- 5- (propyl t hi 0)-3H1,2,3-triazol o[ 4, 5-dJ- py
rimdin-3 yl]-tetrahydro-2, 2-di net hyl -. ~H cycl opent a- 1, 3- di oxol - 4-0l;

[ 3aR- ( Baa, M3 (SBCH&8Y IMFHE-1PTF%AM no- 5-{ propyl thio)-3H 1, 2, 3-tri azol o[ 4, 5-d] -
pyrimdin-3yl]-tetrahydro-2, 2-di net hyl -. ~H cycl opent a- 1, 3- di oxol - 4-o0l ] oxy] a
cetic acid, nethyl ester;

[3aR—(33a gé‘@llﬁ-@lo@?@,%ﬂ&(-l%@sﬁ‘)@@S)J[Islfﬁutﬁnﬁﬁwl[til(ﬁ 3H 1, 2,3-triazol o[-1, 5-d]
-pyrimdin-3

yl]-tet rarﬂ}ﬂ?@‘ﬂﬂh@)’@m@@ml)Ylﬂﬂmn@b%Hdp?eM@aml‘#,Grfﬂkmlmlﬂmﬂiﬂi)@] acetic acid)
t hyl t
TBR*, gs* )es ggrﬁokftf\gihﬁ%?fléﬁ?gﬂ% ]szif uor ophenyl ) cycl opropyl ] am no] - 5( propyl th

i0)-3Ho | ,2,3-triazol o[ 4,5-dJ-pyrim di

"3-yl]-t r%g rgtrof%tcéé}ior@ X &8‘% %golugggeq}c%m (g’(-)rgi)%aglhéaétléd%lt &&éyflralcet e

acid, net
1R*, 2S*) , Gaasd Thecddled hikunlré wis ﬁaufrédmfocsa&a@awd Jodfie bie b eryd sbREbMAmS

extracted into ethyl acetate. The organic phase was dried and concentrated in vacuo to give

a gum which was dissolved in methanol (50m!)/10% aqueous potassium carbonate solution
23 (3ml). The solution was stirred for 30 minutes, neutralised with acetic acid, and

concentrated in vacuo. Purification (SiO,, methanol:dichloromethane 1:19 as eluent) gave a

solid which was recrystallised (acetonitrile) to give the title compound (0.25g).

MS (APCI) 507 (M+H", 100%).
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~s 15 APR 2003
(propylthio)-3H1,2,3-triazolo[4,5-d] pyrimdin-3-yl]-tetrahydro-2, 2-di net hy

| -4H cycl opent a- 1, 3- di oxol - 4-yl ] oxyJ- et hanol ;

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

i mdi n-3 yl yoteess2ahydr o- 2, 2- di net hyl - 4H cycl opent a- 1, 3- di ceaa/seogioass hanol ;

[ 3aR- (3aa, 44, 6a, 6aa) ] - 6-[ 7- Am no- 5- (propyl sul fonyl')-3H 1, 2, 3-tri azol o[ 4, 5-d

] pyrimdin 30

3-yl]-tetrahydro-2, 2-di net hyl -4H cycl oBEnta 1, 3- di oxol e- 4- net hanol ; 15
APR 2003 WO 00/ 34283 49 PCT/ SE99/ 02256

mdi e 3. y| NP PR 8 e bt A ebomend 2100 P17 ot B3R edhanol "
[ 327 (3aa, 1 7569 ol ZoADOOEPUBYIS @k hls) 3 o1 #80L0(805- 1| I pyr

i mdin- 3- yI tetrahyd -di et hyl -4H cycl opent a- 1, 3- di oxol e- 4- net hanol ,
acet at e ,m), 3.0 283(2Hm 2.32-2.17 (1H, m), 2.17-2.03 (2H, m), 1.91- 177(IH m),

[ 3aR- (3aa, {191 Eias,z%} )3%71 WW@HD”’? ﬂ_ i{ﬂ{hl 0)-3H1,2,3-triazol o[ 4,5-d] pyri

m di n- 3-yl tetrah cyt openta 1, 3- d| oxol e- 4- net hanol ,
acet at e; [3aR—[3aa 4a 6a(
1R*, 25%),6 5 (Butyl thio)-7- [[2 (3, 4di f | uor ophenyl ) cycl opr opyl ] am no]

-3H1, 2, 3- g?‘%’&?’&l o[ 4, 5-d] pyri m di n-3-yl]-tetrahydro2, 2-di net hyl - 4H cycl open
ta-1, 3-di oxol e- 4-net hanol , acetate; io

[3aR—[3aa 4a, 6a, daa( 1S*, 2R*)]] 6- (7-[[ (4-Fl uorophenyl)cycl opropyl Jam no] -5
(propyl t hi H)S [3p4,28,38, 402 51, 2R DI eA- 165 ButylEhjo) T[i(k 3- yI | - t et r ahydr o- 2, 2- di met hy
| - 4Hcycl op

[3ar | saa: DR Reheals @88iop gl 31 I EASHRPIUTEP5 opyl Jari nol -5t
propyl sul pmmﬂe)uaau-uz,aznsoxt ri azol o[ 4, 5-d] pyrimdin-3-yl]-tetrahydro-2,3-dim
et hyl -4H ~s cycl opent a- 1, 3-di oxol - 4-0I ;

[ 3aR-[ 3aa, 4a, 6a, 6aa(1S*, 2R*)]]-6-[7-[[ (4- Fl uor ophenyl ) cycl opropyl ] am no] - 5(
but yl t hi 0) 33BaA. é@a@ﬂ& G'aaé?ééléﬁ*“zlﬁl%kf{yf{[(mm&b?héﬂyl)ﬁﬁéﬁt%ﬁmynﬁngj .2- di et hyl -
4Hcycl opent a- 1, 3- di oxol -

1S*, 2R*), Smr))nylﬂnp)?3lﬁ!(122,%-a-lazo 4,$-dhxymnném;3 )/Hyeﬂr@lwd:rpﬂ% dimethyi~8- z o

(propyl sul r| azol o[ 4, 5-d] pyri m di n-3-yl)-5-(2-hydr oxyet hox
y) cycl opeﬁll%r%l‘% gl';'_é‘} ’ﬁ°l §(°
S-cis)-2-([4-[[6-Chloro-5-vitro-2-[(3,3,3-trifluoropropyl)thio]-4- pyrlmdln

I t t d, ethy
[ 7 CHBHBS Bt e DR 5 FBPB ) S S5 g Lo 0055t ¢t kABBF A 4, 5- d] - py
rimdin ~sst§pajgnd:{h@g,lr@h&pgfg@mpﬁg)gkgpqyy] acetic acid, ethyl ester;

[1S-(cis)Jd
2-[[4-(7-Am no 5-1(3, 3, 3- trlfluoropropyl)thl 0J-3H 1, 2, 3-triazol o[ 4, 5¢c~pyri m

i din-3-yl Ip& ﬂgr@fg{ oxy] -acetic acid, ethyl ester; [1S-(cis)]
2-[[4-[7- Amn05 trif uoropropyl)thioJ-3H—1,2,3-triazolo[4,5d]pyrim
i di n-3-2yl]-2-cycl opent en-1-yl ] oxy] - 1-ethanol ; 1 5 APR 2003 WD 00/ 34283 50

PCT/ SE99/ 02256 .

[ 3R (3aa, DR Ba15. 50 CR01 2R - L[ FluorsrbenydP RSP ek o] - 3t 1, 2,
3t azol of dorapbnlpHbiyI)-9HAL 25 Hidaofo, S BipyFAR- 2y HiteRbydro4lt- abifebignent a- 1, 3-
di oxol - 4yl oxy] et hanol

(3aR- ( 3aa, 44-@slopentpil,pdiogolf47olBr onp- 5- ( (3, 3, 3-tri f1 uor opropyl )t hi o] - 3H 1, 2,
3triazolo[4,5-d]-pyrimdin-3-yl]-tetrahydro-2, 2-di net hyl - 4H cycl opent a- 1. 3-
di oxol - 4yl oxy] et hanol ; [ 3aR-(3aa, 4a, 6a(

1R*, 2S%) , 6Bpardd péeotdindHloeimyhehed sfiekanyle )l astepif) jusing kHeGr84uBt efistepapr opr opyl ) t hi
0)-3H1,2,3-triazol o[ 4,5-d] pyrimdin-3-yl]-tetrahydro-2, 2-di net hyl - 4H1, 3-di
oxol - 4-yl oxy] et hanol ; ~o

[ 3aR- [ 3aa, ey GHATRS32RIu08@s)6- [ [ 7-[ (3, 4- Di f 1 uor ophenyl ) cycl opropyl ] am no]
-5

(propylthio)-3H1,2,3-triazolo[4,5-cl]pyrimdin-3-yl]-tetrahydro-2, 2-di neth

vl Areyel opsal e o il s RS AR R By epIAat s opyl sul fon

yl)-3H4d, 2(b’i11§l'tlh16¥-QHCl[,2135n§iz]olhg ﬁlrﬂmanyislyﬂttetraﬁimrm -dingetii1 gL hy !l - 4Hcycl o
pent a- 1, 3-di oxol -4-0

1R*, 25*) , 6exlqpenty- 5’3(%0}14@“ 0) - 7-1 2- (3 4di f | uor ophenyl ) cycl opr opyl ] anmi noJ
-3H—1 2,3-triazolo[4,5-d] pyrimdin-3-ylJ-tetrahydro2, 2-di net hyl - 4H cycl open
ta-1, 3- di oxol - 4- 0l ;

[ 3aS- (3aa, 4a, 6a, 6aa) ] -[ Tet r ahydr o- 6- hydr oxy- 2, 2- di net hyl - 4H cycl opent a- 1, 3-
di oxol -4 ~o0 yl]-carbam c acid) phenyl nethyl ester;

[ 3aS- (3aa, 4a, 6a, 6aa) ] -[ 2, 2- Di net hyl - 6- ( 2- hydr oxyet hoxy) -t et r ahydr o- 4H cycl o
penta-1,3



di oxol -4-yl]-carbam c acid) phenyfnethyl ester; 5 gR 2@3
[ 3aR- ( 3aa, 4a, 6a, 6aa)] - 2-j [ 6- Am no- 2, 2- di net hyl -t et rahydr o- 4H- cycl ol)en -1,
- di oxol -4yl ] oxy] -ethanol ; 's 2-(Butylthio)-4, 6-dichloropyrimdine-5-ani ne;
[ 3aR- ( 3aa, 4a, 6a, 6aa)]-2- ([ 6-[[ 5- Am no- 2- (but yl t hi 0) - 6-chl oro- pyri m di n-4-yl
] am no] t et vegu4es32, 2- di net hyl - 4H- cycl opent a- 1 ( 3- di oxol - Beybiwongdset hanol ;
[ 3aR-[ 3aa, 4a, 6a( 1

R, 2S*),6aa]]-2-[6-[[5-(Butylthio)-7-chloro-3H1,2.3-triazol o[ 4, 5dJpyri m di
n- 3-yl J-t et rahydro- 2, 2- di et hyl - 4H cycd?opent a- 1, 3- di oxol - 4-yl ] oxy] - et hanol ;
1 5 APR 2003 WD 00l 34283 PCT/ SE99/ 02256 51

[ 3aR-[ 3aa, 4a, 6a(1R*, 25*), 6aa]]-2-[6-[ (5-(Butyl thio)-7-[2-phenyl cycl opropyl ]
am no- 3H

1,2,3-tri - I e | o <Gkt H cycl opent a-
1. 3. di oxo?@k‘?ﬁfﬁé@?‘]} et 81 skl e e S e Y G Do

[ 3aR- (3aa, 4a, 6a, 6aa)] -6-[[ 6-Chl oro-5-nitro-2-(propylthio)-pyrimdin-4-yl]am

i t 3 - i -4H I ta-1, 3-di | -4-01 19. A d
of 1 or mul MG AT REMERTTORE T VR °RR SRS o where R RL RG and R

are assdefined in claim1l1, or are protected derivatives thereof) or R3 and
R4 together forma bond*i nt he 5-nmenbered ring, or Ris CHzCH20R~ where R~
is G_6 allS[1opB.3oAc(lS*,2815H1-4-13-Butylthigy 7 id-@r oup. is 20. A conpound of

formia (g N e thof i i 30011, tect ed
dor  vat i v PR ey KBS i S AP ol 5 AR ficin AL 2o 5005 ™V
00/ 34283 PETHIBEGDIAL238ribl

10 Prepared according to the method of example 1 step h) using the product of step c).
MS (APCI) 575 (M+H", 100%).

NMR &H (d¢-DMSO) 7.26-7.22 (2H, m), 7.11 (2H, t), 4.99-4.90 (1H, m), 4.67-4.63 (1H,

15 m), 3.93 (1H, s), 3.77 (1H, bs), 3.35-3.13 (1H, m), 3.00-2.80 (2H, m), 2.59-2.51 (1H, m),
2.15-2.11 (1H, m), 1.91-1.86 (1H, m), 1.53-1.41 (3H, m), 1.35-1.30 (1H, m), 1.22 (2H,
sex), 0.80 (3H, t).

Example 6

(1S-(10,204,33(1S*,2R*),50)])-3-[7-[[2~(3,4-Difluorophenyl)cyclopropyllamino]-5-
[(3,3,3-trifluoropropylthio]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-5-(2-
hydroxyethoxy)-cyclopentane-1,2-diol

35 a)[1S-(10,20,3B(1S*,2R*),5B)]-3-[7-[[2-(3,4-Difluorophenyl)cyclopropyl]amino]-5-
(propylsulphonyl)-3H-1,2,3-triazolo[4,5-d)pyrimidin-3-yl)-5-(2-hydroxyethoxy)-

cyclopentane-1,2-diol

The subtitle compound was prepared according to the method of Example 1, step f) using

30 the product of Example 3, step 1.
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dispersion in oil) in tetrahydrofuran (60ml) at -78°C. A solution of ethyl bromoacetate
(8.2ml) in tetrahydrofuran (5ml) was added and the mixture was allowed to warm to 20°C
and stirred for 30 min. Aqueous ammonium chloride solution was added and the mixture
was extracted with ether . The organic layers were dried (MgSO.), concentrated and

5  purified (SiO,, ether:isohexane 1:5 as eluant) to afford a colourless oil. A solution of this
oil and triphenylphosphine (17.89¢) in tetrahydrofuran (90ml) was stirred for 10 min.
Water (15ml) was added and the solution was stirred for 18 hours. The solvent was
removed in vacuo and the residue azeotroped with toluene then purified (SiO,, ethyl
acetate then ethyl acetate - methanol - ammonia (90:9:1) as eluant) to afford a pale yellow

10 oil (7.14g).
A solution of this compound in tetrahydrofuran (50ml) was added over 25 mun to a solution
of 4,6-dichloro-5-nitro-2-[(3,3,3-trifluoropropyl)thio) pyrimidine (prepared as described in
International Patent Application WO 9703084) (24.8g) and N,N-diisopropylethylamine
(77.5ml) in dry tetrahydrofuran (100ml) and then stirred for 30 minutes. Water was added

15 and the mixture was extracted with ether (three times). The organic layers were dried
(MgS0O.,), concentrated and purified (SiOa, ethyl acetate:isohexane 1:4 as eluant) to afford

the subtitle compound (7.39g).

MS (APCI) 367/9 (M-(EtO.CCH,0)"), 367 (100%)

b) (1S-cis) 2-[[4-[7-Chloro-5-[(3,3,3-trifluoropropyl)thio]-3H-1,2,3-triazolo[4,5-d]-

pyrimidin-3-yl]-2-cyclopenten-1-ylJoxy]-acetic acid, ethyl ester

Prepared according to the method of example 3, steps €) and f) using the product of step a).
MS (APCI) 348/50 (M-(EtO,CCH,0)"), 348 (100%).

¢) [1S-(cis)] 2-[[4-[7-Amino-53-[(3,3,3-trifluoropropyl)thio]-3H-1,2,3-triazolo{4,5-
d]pyrimidin-3-yl]-2-cyclopenten-1-ylJoxy]-acetic acid, ethyl ester

30

Prepared according to the method of example 3, step g) using the product of step b).
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5 dlpyrimidin-3-yl]-2-cyclopenten-1-ylJoxy]-1-ethanol
Prepared according to the method of example 3, step k) using the product of step ).
MS (APCI) 391 (M+H", 100%).

e) [3aR-(3a0,40,60,6a0)]-2-[6-[7-Amino-5-[(3,3,3-trifluoropropylthio]-3H-1,2,3-
triazolo{4,5-d]-pyrimidin-3-yl}-tetrahydro-2,2-dimethyl-4 H-cyclopenta-1,3-dioxol-4-
yloxylethanol

15 A solution of the product from step d) (454mg), osmium tetroxide (0.17ml of 0.1M
solution in #-butanol), N-methylmorpholine N-oxide (210mg) and pyridine (0.09ml) in
acetone (5ml) and water (1ml) was heated at 70°C for 5 hours. Sodium hydrosulfite
(330mg) in water (1ml) was added, the solvent was remove in vacuo and the residue
azeotroped with toluene. A solution of this and p-toluenesulfonic acid (50mg) in acetone

20 (5ml) and 2,2-dimethoxypropane (2ml) was stirred for 3h. The solvent was remove in
vacuo, aq sodium hydrogen carbonate solution added and the mixture was extracted with
ethyl acetate. The organic layers were dried (MgSOs), concentrated and purified
(Si0,,isohexane:acetone 5:2 as eluant) to afford the subtitle compound as a white solid
(367mg).

25

MS (APCI) 465 (M+H", 100%)

f) [3aR-(3ac,40,60,6a0)]-2-[6-[7-Bromo-5-[(3,3,3-trifluoropropyl)thiol-34-1,2,3-
triazolo[4,5-d]-pyrimidin-3-yl}-tetrahydro-2,2-dimethyl-4 H-cyclopenta-1,3-dioxol-4-
30  yloxy]ethanol
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U& () -, 151B1r 1u122dE~_@ 10| &310% U& ()-y,f 10% U& ()- +10% U& () - )10%
U& () - Sys (APC) 528/30 (M+H"), 528 (100%)

s g)[3aR-[3aq,40,60(1R*,25*),6a0]-2-[6-(7-Phenylcyclopropyl)amino]-3-[(3,3,3-
trifluoropropyl)thio}-3H-1,2,3-trjazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-
4H-1,3-dioxol-4-yloxylethanol
Prepared according to the method of Example 3, step j) using the product of step f) and

10 (1R-trans)-2-phenyl-cyclopropanamine. [R-(R*,R*)]-2,3-dihydroxybutanedioate (1:1)
(prepared as described by L.A. Mitscher er al., J. Med. Chem. 1986, 29. 2044).

MS (APCI) 581 (M+H", 100%)

15 h) [1S-[10,20,3[3,58(1S*,2R*)]]-3-(2-Hydroxyethoxy)-5-[7-(2-
phenylcyclopropyl)amino]-5-[(3,3,3-trifluoropropyl)thio]-3H-1,2,3-triazolo[4,5-
d]pyrimidin-3-ylj-cyclopentane-1,2-diol
Prepared according to the method of Example 1, step h) using the product of step g).

MS (APCI) 540 (M+H", 100%).

NMR 8H (d¢-DMSO) 7.35-7.16 (5H. m), 4.97 (1H, q), 4.62-4.54 (1H. m), 3.98-3.92 (1H.
m), 3.78-3.72 (1H, m), 3.55-3.44 (4H, m), 3.26-3.19 (2H, m), 3.16-3.07 (1H, m), 2.70-2.6]

(1H, m), 1.38-1.30 (1H, m).

Example 8



109% U8 () - @910% U ()-2 3e3333333xnbC 10!" F10%& ()- 10 U 10 U 104 d¥ynng
U& ()-7 10% U& ()-T&610% U& ()-210% U& () - 3444i 4q44a?mbC 10!

, 109%4H& () - !, 10%JU& () -F

109& ()-3",f109%& ()-, 109 ()- @10% ()-4.555=5J555z[ <nbC

10Ff &109& (WO 6@3428809& ()- ! 9L109& ()-s! 910% 91 9& () - s! PCOSDBR2Y - S@

109 ()-5T666: 7758dBmbC 10! SIF" 109& () - F/ 109%& ()-FY. 109%& ()-f,

109! () - F) 10%! () - F' 109 () - 58799999999~ @

1010% & () - @GL0% & () - 310% & ()-3 18710 10Y9S

109& ()-!SIF'109%& ()-99e:|:1;;:<dE~ @10 y@10% & ()- Sf 10% & ()-y

109%& % " T10% & < ====dB~_@ 10! 7L' Yo% ()-@
31006 & () TS oy 490 SR 78S 1&%{5 Bagh TSy & () - cooos e P @ 1065

10% & )
10% & 8 Sﬁ'g_lg)gjg% ﬁ}'bpél_ ) olﬁl]ﬁ)nmo -§H @2,; -triazolo 4@@? rimidin-3-

10", g10%&y(yclapeone()2,3-tridog () - A At AT ()-

6310% & ()-9GEW AOAA}[ <DC 103ML0%& (). | TF 10% ()-160F 10% ()-! PF
10%' ()-3 910% ()-3 - 10% ()- AAAAFBWBBaBbC

103. 10%&' @) F3RX 30 B0 b IR IBMRb 40637 184D {Fhrordphenyl)cyclopropyljamino)-5-

109%' () -310%& (:ﬁ BBBBBBBBB~_ @
(propylthio)-3H-1,2,3-triazolo{4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-

cyclopenta-1,3-dioxol-4-ol

The subtitle compound was prepared according to the method of Example 1, step €) using

to  the product of Example 3, step f) and the product of example 2, step d).

MS (APCI) 519 (M+H", 100%).

b) [3aR-[3ac,40,60(1R*,25%*),6a0]]-6-[[7-[(3,4-Difluorophenyl)cyclopropyl]Jamino]-5-
15 (propylsuifonyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-

cyclopenta-1,3-dioxol-4-ol

The subtitle compound was prepared according to the method of Example 1, step f) using
the product of step a).
20

MS (APCI) 551 (M+H", 100%).
¢) {3aR-[3a0,40,60(1R*,25%),6a0]]-6-[S-(Butylthio)-7-[[2-(3,4-
difluorophenyl)cyclopropyljamino]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-

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

The subtitle compound was prepared according to the method of Example 4, step c) using

the product of step b).

30 MS (APCI) 533 (M+H", 100%)
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NMR 6H (d¢-DMSO) 7.15-6.98 (3H, m), 6.67 (1H, s), 5.11-5.09 (1H, m), 4.82-4.76 (1H,

m), 4.34-4.21 (3H, m), 3.7 (1H, s), 3.2-2.92 (4H, m), 2.77 (1H, m), 2.42-2.36 (1H, m), 2.2-

10 2.18 (1H, m), 1.42-1.25 (6H, m), 0.9 (3H, q).

MS (APCI) 493 (M+H", 100%)

Example 9

15 [1S-[10,20,3B(1S*,2R*),53]]-3-[5-(Butylthio)-7-[(2-phenylcyclopropyl)amino]-3H-

1,2,3-triazolo{4,5-d]pyrimidin-3-yl}-5-(2-hydroxethoxy)-cyclopentane-1,2-diol

a) [3aS-(3aa,40,60,6a0)]-[Tetrahydro-6-hydroxy-2,2-dimethyl-4H-cyclopenta-1,3-

dioxol-4-yl]-carbamic acid, phenylmethyl ester

Potassium carbonate (39.3g) was added to a suspension of [30LR-(3ac,40,60,6a0)]-6-
amino-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-0l, hydrochloride,

(prepared as described in WO 9905142) (27.1g) in 4-methyl-2-pentanone (500ml). Water
(150ml) was then added followed by dropwise addition of benzyl chloroformate (23.1g).

25 The reaction mixture was stirred at room temperature for 4 hours before the organic phase

was separated. The aqueous phase was extracted with 4-methyl-2-pentanone (2x50ml). The

combined organics were concentrated and the residue was purified (SiO.,

dichloromethane:methanol. 95:5 t0 90:10 as eluant) to give the subtitle compound

(39.23g).

30
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Potassium rert-butoxide (3.62) in tetrahydrofuran (20ml) was added over 5 minutes to a
solution of the product from step a) (39.23g) in tetrahydrofuran (200ml). After 15 minutes,
ethyl bromoacetate (3.7ml) in tetrahydrofuran (10ml) was added dropwise. The mixture

10 was stirred at 0°C for 10 minutes, then further ethyl bromoacetate was added (3.7ml x4).
The reaction mixture was stirred at 0°C a further 2 hours. Lithium borohydride (2.79g) was
then added portionwise to the resulting suspension and the reaction mixture was stirred at
<5°C for 16 hours. Glacial acetic acid (23g) was added dropwise to the cold mixture. After
stirring for 30 minutes, water (100ml) was added dropwise and the resulting mixture was

15 stirred for 30 minutes. The phases were then separated and the aqueous phase was
extracted with ethyl acetate. The combined organics were washed with saturated sodium
bicarbonate and brine, dried and concentrated. The residue was purified (SiO3, ethyl

acetate:hexane, 25:75 to 50:50 as eluant) to give the subtitle compound (38.6g).
20 MS (APCI) 218 (M+H", 100%).

¢) ) [3aR-(3ac,40,60,6200)]-2-[[6-Amino-2,2-dimethyl-tetrahydro-4H-cyclopenta-1,3-
dioxol-4-ylJoxy]-ethanol

25 A slurry of 5% palladium on charcoal (4g) in ethano! was added to a solution of the product
from step b) (39.96g) in ethanol (250m!) and the mixture was hydrogenated at 1.2 bar for 20
hours. The catalyst was filtered off and the filtrate was concentrated to give the subtitle

compound (23.65g).

30 MS (APCI) 160 (M+H", 100%).
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e) [3aR-(3ac,40,60,6a0)]-2-[[6-[[5-Amino-2-(butylthio)-6-chloro-pyrimidin-4-
yilamino]-tetrahydro-2,2-dimethyl-¢H-cyclopenta-1,3-dioxol-4-yl]oxylethanol

The subtitle compound was prepared according to the method of example 3, step d) using

the products of steps c) and d).
MS (APCI) 433 (M+H", 100%).

) [3aR-[3a0,40,60(1R*,25%),6a0]]-2-[6-[[5-(Butylthio)-7-chloro-3H-1,2,3-triazolo[4,5-
d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-yljoxy]-ethanol

The subtitle compound was prepared according to the method of Example 3. step f) using

20 the product of step e).

NMR 6H (CDCls) 5.53 (1H, m), 5.21 (1H, m), 4.88 (1H, d), 4.05 (1H, m), 3.59 (4H, m),
3.24 (2H, 1), 2.70 (1H, m), 2.53 (1H, m), 2.13 (1H, t), 1.79 (2H, m), 1.55 (SH, m), 1.37
(3H, 5), 0.98 (3H, ).

g) [3aR-[3ac,40,60(1R*,25%),6a0]]-2-[6-[[5-(Butylthio)-7-[2-
phenylcyclopropyllamino-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl}-tetrahydro-2,2-
dimethyl-4H-cyclopenta-1,3-dioxol-4-yl]oxy]-ethanol

30  The subtitle compound was prepared according to the method of Example 3, step j) using

the product of step f).
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The title compound was prepared according to the method of example 1, step h) using the

product of step g).
10 MS (APCI) 501 (M+H", 100%)

NMR 8H (ds-DMS0) 9.33 (1H, d), 7.30 (2H, m), 7.18 (3H, m), 5.12 (1H, d), 5.04 (1H, d),

4.96 (1H, g), 4.59 (2H, m), 3.94 (1H, s), 3.76 (1H, m), 3.51 (4H, m), 3.22 (1H, m), 2.98

(1H, m), 2.86 (1H, m), 2.65 (1H, m), 2.14 (1H, m), 2.05 (1H, m), 1.21-1.53 (6H, m), 0.80
15 (3H, ).
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Pharmacological data

The preparation for the assay of the P1 (P2Y app or P2Tac) receptor agonist/antagonist
activity in washed human platelets for the compounds of the invention was carried out as

follows.

Human venous blood (100 ml) was divided equally between 3 tubes, each containing 3.2%
trisodium citrate (4 ml) as anti-coagulant. The tubes were centrifuged for 15 minutes at
240G to obtain a platelet-rich plasma (PRP) to which 300 ng/ml prostacyclin was added to
stabilize the platelets during the washing procedure. Red cell free PRP was obtained by
centrifugation for 10 minutes at 125G followed by further centrifugation for 15 minutes at
640G. The supernatant was discarded and the platelet pellet resuspended in modified,
Calcium Free Tyrode solution (10 ml) (CFT), composition: NaCl 137mM, NaHCO;
11.9mM, NaH,PO, 0.4mM, KCI1 2.7 mM, MgCl, 1.1 mM, dextrose 5.6 mM, gassed with
95% 02/5% CO, and maintained at 37°C. Following addition of a further 300 ng/ml PGI5,
the pooled suspension was centrifuged once more for 15 minutes at 640G. The supernatant
was discarded and the platelets resuspended initially in 10 m] CFT with further CFT added
to adjust the final platelet count to 2x10°/ml. This final suspension was stored in a 60 ml
syringe at 3°C with air excluded. To allow recovery from PGI,-inhibition of normal
function, platelets were used in aggregation studies no sooner than 2 hours after final

resuspension.

In all studies, 3 ml aliquots of platelet suspension were added to tubes containing CaCl,
solution (60 w1 of 50 mM solution with a final concentration of 1mM). Human fibrinogen
(Sigma, F 4883) and 8-sulphophenyitheophylline (8-SPT which was used to block any
Py-agonist activity of compounds) were added to give final concentrations of 0.2 mg/ml (60
I of 10 mg/ml solution of clottable protein in saline) and 300 nM (10 pl of 15 mM
solution in 6% glucose), respectively. Platelets or buffer as appropriate were added in a
volume of 150 pl to the individual wells of a 96 well plate. All measurements were made

in triplicate in platelets from each donor.
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5 were used as the plate reader.

The absorbance of each well 1n the plate was read at 660 nm to establish a baseline figure.
Saline or the appropriate solution of test compound was added to each well in a volume of
10 pl to give a final concentration of 0, 0.01, 0.1, 1, 10 or 100 mM. The plate was then

10 shaken for 5 min on an orbital shaker on setting 10 and the absorbance read at 660 nm.
Aggregation at this point was indicative of agonist activity of the test compound. Saline or
ADP (30 mM; 10 pl of 450 mM) was then added to each well and the plate shaken for a

further 5 min before reading the absorbance again at 660 nm.

15 Antagonist potency was estimated as a % inhibition of the control ADP response to obtain

an ICso. Compounds exemplified have pICsp values of more than 5.0.
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Claims
1. A compound of formula (I)
J— 2
/I\ N q :R
N

SR 0

wherein:
R' is Cs.5 alkyl optionally substituted by one or more halogen atoms;
R? is a phenyl group, optionally substituted by one or more fluorine atoms;
R® and R* are both hydroxy;
10  Ris XOH, where X is CH,, OCH,CH> or a bond;

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt

provided that:
when X is CH, or a bond, R' is not propyl.
15 when X is CH,and R' is CH.CH,CFs3, butyl or pentyl, the phenyl group at R? must be
substituted by fluorine.
when X is OCH,CH, and R' is propyl, the pheny! group at R? must be substituted by

fluorine.
20 2. A compound according to claim 1 in which R! is 3,3,3,-trifluoropropyl, buty! or propyl.

3. A compound according to claims 1 or 2 in which R?is phenyl or 4-fluorophenyl or 3,4-

difluorophenyl.

25 4. A compound according to any one of claims 1 to 3 in which R is CH,OH or
OCH,CH,0H.
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s cyclopentane-1,2-diol;
[1R-[10,20,3B(1R*,25%),5B]}-3-[7-[[2-(3,4-Difluorophenyl)cyclopropyljamino]-5-[(3,3,3-
trifluoropropyl)thio]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl}-5-(hydroxymethyl)-
cyclopentane-1,2-diol;

[15-(1a, 20, 3B (15*,2R*),5B]1-3-(7-[[2-(3,4-Difluorophenyl)cyclopropyl]amino}-5-

1o (propylthio)-3H-1,2,3-triazolo{4,5-d]pyrimidin-3-yl]-5-(2-hydroxyethoxy)-cyclopentane-
1,2-diol;

[1R-[101,201,3B(1R*,28%),58]1-3-[5-(Butylthio)-7-[[2-(3,4-
difluorophenyl)cyclopropyl]lamino]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-5-
(hydroxymethyl)-cyclopentane-1,2-diol;

15 [15-[10,2B,3B,40(15*,2R*)]]-4-[5-(Butylthio)-7-[[2-(4-fluorophenyl)cyclopropyl]Jamino}-
3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1,2,3-triol;
[18-(10,20,3B(15*,2R*),5B)]-3-[7-[[2-(3,4-Difluorophenyl)cyclopropyljamino]-5-[(3,3,3-
trifluoropropyl)thio}-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl}-5-(2-hydroxyethoxy)-
cyclopentane-1,2-diol;

20 [18-[1e,20,3B,5B(15*,2R*)]]-3-(2-Hydrox yethoxy)-5-[7-(2-phenylcyclopropyl)amino}-5-
[(3,3,3-trifluoropropyl)thio]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1,2-diol
[15-[1c,,2B,3B,40(15*, 2R*)]}-4-[5-(Butylthio)-7-[[2-(3.4-
difluorophenyl)cyclopropyllamino]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-ylJcyclopentane-
1,2,3-triol;

35 [15-[10,20,3B(18*,2R*),5B]1-3-[5-(Butylthio)-7-[(2-phenylcyclopropyl)amino]-3H-1,2,3-

triazolo[4,3-d]pyrimidin-3-yl}-5-(2-hydroxethoxy)-cyclopentane-1,2-diol;
or pharmaceutically acceptable salts or solvates thereof, or solvates of such salts.

30 6. A pharmaceutical composition comprising a compound according to any one of claims 1

to 5 in combination with a pharmaceutically acceptable diluent, adjuvent and/or carrier.
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to 5 for use in the treatment or prevention of myocardial infarction, thrombotic stroke,

transient ischaemic attacks, and/or peripheral vascular disease.

8. A pharmaceutical composition comprising a compound according to any one of claims |

to 5 for use in the treatment or prevention of unstable or stable angina.
9. A compound according to any one of claims 1 to 5 for use in therapy.

10. A compound according to any one of claims 1 to 5 for use in the treatment or
prevention of myocardial infarction, thrombotic stroke, transient ischaemic attacks, and/or

peripheral vascular disease.

15 11. A compound according to any one of claims 1 to 5 for use in the treatment or

prevention of unstable or stable angina.

12. The use of a compound according to any one of claims 1 to 5 as an active ingredient in
the manufacture of a medicament for use in the treatment or prevention of myocardial
20  infarction, thrombotic stroke, transient ischaemic attacks, and/or peripheral vascular

disease.

13. The use of a compound according to any one of claims 1 to S as an active ingredient in
the manufacture of a medicament for use in the treatment or prevention of unstable or

25 stable angina

14. A method of treatment or prevention of a platelet aggregation disorder which comprises
administering to a person suffering from or susceptible to such a disorder a therapeutically
effective amount of a compound according to any one of claims 1 to 5.

30
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effective amount of a compound according to any one of claims 1 to 5.

16. A method of treatment or prevention of unstable or stable angina which comprises
administering to a person suffering from or susceptible to such a condition a therapeutically

effective amount of a compound according to any one of claims 1 to 3.

10 17. A process for the preparation of a compound of formula (I) which comprises reacting a

compound of formula (II):

/N N
L
R N
Y
45‘ A N
R R3
SR

15 where R, R', R? and R* are as defined in claim 1, or are protected derivatives thereof, or R’
and R* together form a bond in the S-membered ring, or R is CH.CH:OR where R is Cy.6
alkyl or benzyl, and L is a leaving group,

with a compound of formula (I):

2
R

-~

HzN\q'

20 (1)

2. . . . . . .
where R” is defined in claim 1 or is a protected derivative thereof,
in the presence of a base in an inert solvent at ambient or elevated temperature,

and optionally thereafter and in any order:
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converting one or more functional groups into further functional groups:;
removing any protecting groups;

forming a pharmaceutically acceptable salt or solvate, or a solvate of such a salt.

s 18. The compounds:

[3aR-[3a0,40,60(1 R*,25%),6a0]]-6-[7-[[2-(4-Fluorophenyl)cyclopropyljamino]-5-
{propylsulphonyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-
cyclopenta-1,3-dioxole-4-methanol,
[[3aR-[3ac,40,60(1R*25*).6ax]]-6-[7-[[2-(4-Fluorophenyl)cyclopropyl]amino]-5-

10 [(3,3,3-trifluoropropy)lthic]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl)-tetrahydro-2,2-
dimethyl-4/-cyclopenta-1,3-dioxole-4-methanol;
[3aR-[3a0,40,60(1R*,25*).6aa]-6-[7-[[2-(3,4-Difluorophenyl)cyclopropyl]lamino]-5-
[(3,3,3-trifluoropropyl)thio]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-
dimethyl-4H-cyclopenta-1,3-dioxole-4-methanol;

15 [3aR-(3ao,40,60,6a0)]-6-[7-Amino-5-(propylthio)-3H-1,2,3-triazolo[4,5-d]-pyrimidin-3-
yl}-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol;
[3aR-(3aci,40.,60L,620,)]-[[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-olJoxyJacetic acid, methyl ester;
[3aR-(3a0,40,60,6a01)]-[[6-[7-Bromo-5-(propylthio)-3H-1,2,3-triazolo[4,5-d]-pyrimidin-3-

20  yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-olJoxyJacetic acid, methyl ester:
[3aR-[3ac,40,60(1R*,25%),6a0]]-[[6-[7-[[2-(3,4-Difluoropheny!)cyclopropyl}amino]-5-
(propylthio)-3H-1,2,3-triazolo[4,5-d}-pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-
cyclopenta-1,3-dioxol-4-ylJoxy]acetic acid, methyl ester;
[3aR-[3aq,40,60(1R*,25%).6a0]]-6-[[7-[2-(3,4-Difluorophenyl) cyclopropyl]amino-5-

25 (propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-
cyclopenta-1,3-dioxol-4-ylJoxy]-ethanol;
[3a.R-(3aa,4a.6a,6aa)]-6-[7-Amino-5-(propylthi'o)-3H- 1,2,3-triazolo[4,5-d])pyrimidin-3-
yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-,3-dioxole-4-methanol;
[3aR-(3aa,40,60,6a01)]-6-[7-Amino-5-(propylsulfonyl)-3H-1,2,3-triazolo{4,5-d]pyrimidin-

30 3-yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxole-4-methanol;
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10} -dE/ 10" aOL 4CX a6aa))] 6- [7" }\(r)nﬁmﬂo g&(bu)tylthlo) 3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-
tetrahydro~-,2-d1methyl-4H—cyclopenta-1 ,3-dioxole-4-methanol, acetate:

5 [3aR-(3ao,4a,60,6ac)]-6-[7-Bromo-5-(butylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-
tetrahydro-2,2-dimethyl-4 H-cyclopenta-1,3-dioxole-4-methanol, acetate;
[3aR-[3aa,40,60(1R*,25*),6a0]]-6-[S-(Butylthio)-7-[{2-(3,4-
difluorophenyl)cyclopropyllamino]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-
2,2-dimethyl-4H-cyclopenta-1,3-dioxole-4-methanol, acetate;

10 [3aR-[3ac,40,60,6ac(1S*,2R*)]]-6-[7-[[(4-Fluorophenyl)cyclopropyljamino]-5-
(propylthio)-3H-1,2,3-triazolo[4,5-d)pyrimidin-3-yl}-tetrahydro-2,2-dimethyl-4H-
cyclopenta-1,3-dioxol-4-ol;

[3aR-[3a0,40,60,6a0(15* 2R*)]])-6-[[7-[(4-Fluorophenyl)cyclopropyl}amino]-5-
(propylsulphonyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4 H-

15 cyclopenta-1,3-dioxol-4-ol;
[3aR-[3a0,40,60,6a0(15*,2R*)]]-6-[7-[[(4-Fluorophenyl)cyclopropyllamino]-5-
(butylthio)-3H-1,2,3-triazolo(4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4 H-
cyclopenta-1,3-dioxol-4-ol;
[15-(le,20,3B(18*,2R*),58)]-3-[7-[[2-(3,4-Difluorophenyl)cyclopropyl]amino]-5-

20  (propylsulphonyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl)-5-(2-hydroxyethoxy)-
cyclopentane-1,2-diol;
(18-cis)-2-{[4-[[6-Chloro-5-nitro-2-{(3,3,3-trifluoropropyl)thio]-4-pyrimidinyljamino]-2-
cyclopenten-1-ylJoxy]-acetic acid, ethyl ester;

(18-cis) 2-[[4-[7-Chloro-5-{(3.3,3-trifluoropropyl)thio)-3H-1,2,3-triazolo[4,5-d]-pyrimidin-

35 3-yl]-2-cyclopenten-1-yl]Joxy]-acetic acid, ethyl ester;

[15-(cis)] 2-[[4-[7-Amino-5-[(3,3,3-trifluoropropyl)thio])-3H-1,2,3-triazolo[4,5-
d]pyrimidin-3-yl]-2-cyclopenten-1-ylJoxy]-acetic acid, ethyl ester;

[18-(cis)] 2-[{4-[7-Amino-5-[(3,3,3-trifluoropropyl)thio]-3H-1,2,3-triazolo[4,5-
d]pyrimidin-3-yl]-2-cyclopenten-1-ylJoxy]-1-ethanol;
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10%& { )10 [3aR-[3ac,4a,60(1R*,25%),6a0]-6-[[7-[(3,4-Difluorophenyl)cyclopropylJamino]-5-
(propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4 H-
cyclopenta-1,3-dioxol-4-ol;
[3aR-[3a0.40,60(1R*,25%),6ac]]-6-[[7-[(3,4-Difluorophenyl)cyclopropyl]amino]-5-
(propylsulfonyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4 H-

15 cyclopenta-1,3-dioxol-4-0l;

[3aR-[3a0,40,60(1R*,25%),6a0]]-6-[5-(Butylthio)-7-[[2-(3,4-
difluorophenyl)cyclopropylJamino]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-
2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-o0l;
(3aS-(3a0,40,60.,6a0)]-[Tetrahydro-6-hydroxy-2,2-dimethyl-4 H-cyclopenta-1,3-dioxol-4-

20  yl]-carbamic acid, phenylmethyl ester;

[3a5-(3aa,40,60,6a0r)]-[2,2-Dimethyl-6-(2-hydrox yethoxy)-tetrahydro-4H-cyclopenta-1,3-
dioxol-4-yl]-carbamic acid, phenylmethyl ester;
[3aR-(3ac40,60,6a00)]-2-[[6-Amino-2,2-dimethyl-tetrahydro-4 H-cyclopenta-1,3-dioxol-4-
ylJoxy]-ethanol;

25 2-(Butylthio)-4,6-dichloropyrimidine-5-amine;
[3aR-(3aa,40,60,6act)]-2-[[6-[[5-Amino-2-(butylthio)-6-chloro-pyrimidin-4-ylJamino]-
tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ylJoxy]ethanol;
(3aR-[3ac,40,60(1R*,25%),6a0]]-2-[6-[[5-(Butylthio)-7-chloro-3H-1,2.3-triazolo[4,5-
d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4 H-cyclopenta-1,3-dioxol-4-ylJoxy]-ethanol;
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[3aR-[3a0,40,60(1R*,25%),6a0]]-2-[6-[[5-(Butylthio)-7-[2-phenylcyclopropyl]amino-3H-
1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4A-cyclopenta- 1,3-droxol-4-
ylJoxy]-ethanol.
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5 tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4-ol
19. A compound of formula (II):

N=N

vw

SR ()

where R, R', R® and R* are as defined in claim 1, or are protected derivatives thereof, or R®
and R* together form a bond in the 5-membered ring, or R is CHgCHgOR' where Ris Cis

alkyl or benzyl, and L is a leaving group.

15 20. A compound of formula (III):

2
R

HzN\q'

(1)

where R? is as defined in claim 1, or is a protected derivative thereof.

20

21. A compound of formula (V):
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wherein R' is as defined in claim 1, and R is as defined in claim 1, oris a protected
derivative thereof, or is OCH2CO;R’, where R’ is C alkyl or benzyl, and L is as defined
above and R? and R* are as defined in claim 1 or are protected derivatives thereof or R’

and R* together form a bond in the 5-membered ring.



