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NOVEL.COMPOUNDS 

The present invention provides new triazolo[4,5-djpyrimidine compounds, their use as 

medicaments, COJ11Positions containing them and processes for their preparation . 
. I 

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

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

play in the repair of damaged vessel walls, the platelet aggregation that this initiates can 

precipitate acute thrombotic occlusion of vital vascular beds, leading to events with high 

10 morbidity such as myocardial infarction and unstable angina. The success of interventions 

used to prevent or alleviate these conditions, such as thrombolysis and angioplasty is also 

compromised by platelet mediated occlusion or re-occlusion. 

A number of converging pathways lead to platelet aggregation. Whatever the initial 

is stimulus, the final common event is a cross linking of platelets by binding of fibrinogen to 

a membrane binding site, glycoprotein Ilb/IIla (GPIIb/Illa). The high anti-platelet efficacy 

of antibodies or antagonists for GPilb/Illa is explained by their interference with this final 

common event. However, this efficacy may also explain the bleeding problems that have 

been observed with this class of agent. Thrombin can produce platelet aggregation largely 

20 independently of other pathways but substantial quantities of thrombin are unlikely to be 

present without prior activation of platelets by other mechanisms. Thrombin inhibitors such 

as hirudin are highly effective anti-thrombotic agents, but again may produce excessive­

bleeding because they function as both anti-platelet and anti-coagulant agents (The TIMI 9a 

Investigators (1994), Circulation 90, pp. 1624-1630; The Global Use of Strategies to Open 

2S Occluded Coronary Arteries (GUSTO) Ila Investigators (1994)Circulation 90, pp. 1631-

1637; Neuhaus K.L. et. al. (1994) Circulation 90, pp.1638-1642). 

It has been found that ADP acts as a key mediator of thrombosis. A pivotal role for ADP is 

supported by the fact that other agents, such as adrenaline and 5-bydroxytryptamine (SHT, 

30 serotonin) will only produce aggregation in the presence of ADP. The limited anti­

thrombotic efficacy of aspirin may reflect the fact that it blocks only one source of ADP 

which is that released in a thromboxane-dependent manner following platelet adhesion (see 

e.g. Antiplatelet Trialists' Collaboration (1994), Br. Med. J. 308, pp. 81-106; Antiplatelet 

Trialists'Collaboration (1994), Br. Med. J. 308, pp.159-168). Aspirin has no effect on 

3s aggregation produced by other sources of ADP, such as damaged cells or ADP released 

under -conditions _of turbulent blood flow. ADP-induced platelet aggregation is mediated 
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by the P2:r-receptor. subtype uniquely iocated on the platelet membrane. Recently it has 

been shown that antagonists at this receptor offer significant improvements over other anti- ._;. 

·thrombotic agents. Accordingly there is a need to find P2rantagonists as anti-thrombotic 

agents. 

It has now been found that a series of triazolo[4,S-d.)pyrimidine derivatives are 
P2rantagonists. In a first aspect the invention therefore pro¥ides a compound of formula 

(I): 

(I) 

wherein: 
· R 1 is a C1-6 alkyl, C3.g-cycloalkyl or a phenyl group, each group being optionally 

. . . . . . . . . 8 9 10 11 . 
substituted by one or more substituents selected from halogen, OR , NR R ·· , SR or 

1s C1-6 alkyl (itself optionally substituted by one or more halogen atoms); 

R2 is C 1-8 alkyl optionally substituted by one or more substituents selected from halogen, 

OR8, NR
9
R

10
, SR 11

, c3.g-cycloalkyl;, aryl (optionally substitilted by one or more alkyl 

groups and/or halogen atoms), or C l-6""alk}rl; or R2 is a C3.g-cycloalkyl group optionally 
. . . . 8 9 10 . 11 

substituted by one or more substituents selected from halogen, OR , NR R , SR · , 

20 C1-6·alkyl or phenyl (the latter two being optionally substituted by one or more substituents 

selected from halogen, NC>i, C(O)R8
, OR8

, SR 11, NR
1la13, phenyl andC1-6-alkyl which 

is optionally substituted by one or more halogen 8.toms); . 

one ofR3 or R4 is hydroxy and the.other is hydrogen, hydroxy or NR9R10
; 

Rs. (CH-' 'fl.TD 14R15 h . ·o 6 d R14 d R·is . de·. d ti h· ... dro 1s ZJnA ""' w ere n 1s to an an are m pen en y . y gen, 

2S C1-6·alkyl or phenyl; or R
5 

is CONR 
16

R 
17

whereR16 is hydrogen or C1-6-~kyl, and R
17 

is C1-6-alkyl or C3..(j-cycloalkyl each of which is substituted by NR18R.19 
and optionally 

substuted by phenyl, or R
17 

is C1-6-aikylor C3.6~ycloalkyl substituted by phenyl which is 
- 18 19 18 . 19 .. 

substituted by NR R where R and R are independently hydrogen, C1-6·alkyl or 

phenyl; or R 17 is a 5- to 8-membered saturated heten>cycle containing one or more nitrogen 

30 atoms and optionally substituted on nitrogen by hydrogen, C1-6-alkyl or phenyl; 
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or R 16 and R 17 together with th~ nitrogen atom to which they are attached fomi a 5- to 

8-membered ring which is substituted by NR 
18

R 
19 

as defined above; or 

R 16 together with R 19 forms a 6- to ~-membered ring containing the two nitrogen atoms in 

which R 17 and R 18 are as defined above; or Rs is (CH2)pNR20CO(CH2)qOR21 or 

s (CH2)pNR22
(CH2)qNR

23
COR

24 
where p and q are independently 1 to 4 and R20, R21, R22, 

R23 and R24 are independently C1-4·alkyl or phenyl; or Rs is CH=CHCH:iNR,25R26 where 

R25 is hydrogen, Ct-6 alkyl or phenyl and R26 is hydrogen or"(Cffi)1NR27R28 where y is 2 

-4 and R27 and R
28 

are independently hydrogen, C1-6 alkyl or phenyl; 

R8, R9, R lO and R 11 are independently hydrogen or C1-6-alkyl; and 

10 R 12 andR13 are independently hydrogen, Ct-6·allcyl or acyl groups; 

or a pharmaceutically acceptable salt or solvate thereof. 

Alkyl groups, whether alone or as part of another group, can be straight chained or 

branched. Compounds of formula (I) are capable of existing in stereoisomeric fonns 

is including enantiomers and the invention. extends to each of these stereoisomeric forms and 

to mixtures thereof including racemates. The invention also extends to any tautomeric 

fonns and mixtures thereof. 

20 

Preferably the compound of formula (I) has the following stereochemistry: 

NHR2 

(la) 

Suitably R 
1 

is a C1-6 alkyl, C3.g-cycloalkyl or a phenyl group, each group being optionally 

substituted by one or more substituents selected from halogen, OR8, NR9R 10, SR 11 or 

25 C1-6 alkyl (itself optionally substituted by one or more halogen atoms). Preferably R1 is 

Ct-8 alkyl. More preferably R1 is propyl. 

Suitably R
2 

is C1.s alkyl optionally substituted by one or more substituents selected from 

halogen, OR 8, NR9R IO, SR 11, C3.g-cycloalkyl, aryl (optionally substituted by one or more 

Jo alkyl groups and/or halogen atoms), orCt-6·alkyl; or R2 is a C3.3-eycloalkyl group 
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optionally substitiited by 6ne:<>r more substituents ·~i~~ from h8Iogen, oR.8, NR~R 10• 
SR 

11
, C 1-6-alkyl C>r phenyl (the latter two being optionauy substituted by one or m~~ 

substltuelits selected from halogen, N~, C(O)R8~ OR8, SR11, NR 12a 13, phenyl and 
2 ' ' . •,' ' ', 

Ct-6-alkyl). Preferably R is C1-6 alkyl or aC3-8~ycloalkyl group optionally substituted 
s by phenyl. More preferably r is butyl or cyclopropyl substituted by phenyl. . 

10 

IS 

20 

2S 

30 

35 

Suitably one of R
3 

or R
4 

is hydroxy and the other is hydrogen, hydroxy or NR>R 10• 
3 4 ' 

Preferably both R ··or R are hydroxy. 

Suitably Rs is (CHvnNR l4R_ lS where n is Oto 6andR14 and R ts aredndependently 

C alk I h I Rs. ca· NR16R11 'h R16. d .· hydrogen, 1-6- . y or p eny ; or · 1s w ere 1s hy rogeil or C1-6-alkyl. 
and R 

17 
is C1-6-alkyl orC3.6-cycloalkyl each of which is substituted by NR18R.19 and 

optionally substuted by phenyl, or R 
17 

is C 1-6-alkyl or C3_6~cycloalkyl substituted by 

phenyl which is substituted by NR
18

R
19 

where R18 andR19 are indePendently hydrogen, 
C1~6-alkyl or phenyl; or R17 is a 5-to 8-membered saturated heterocycle containing one or 

more nitrogen atoms and optionally substituted on nitrogei'l by hydrogen. Ci-6-alkyl or 
phenyl; or R 

16 
and R 17 together with the nitrogen atom to which they are attached fonn a 

5- to 8-membered ring which is substituted by NR18R 19 as defined above; or 

R 
16 

together with R19 forms a 6- to 8-niembered rlng contairii~g the two nitrogen atoms in 
. 17 18 s. ' 20 21 which R and R are as defined above; or R 1s (CH2),NR CO{CH2)q0R or 

{CH2)pNR.22
{CH2)qNR

23
COR

24 
where p and q are independently 1 to 4 and R20, R21 , 

R
22

, R
23 

and R
24 

are independently C1-4-alkyl or phenyl; or R5 is CH=CHCHiNR2SR26 

where R2s is hydrogen, C1-6 alkyl or phenyl and R26 is hydrogen or {Cffi)yNR.27R28 where 
y is 2 - 4 and R27 and R28 are independently hydrogen, C1-6 alkyl or phenyl. 

Preferably R5 is {CH2)nNH2 where n is 0, 1 or 2, CONR 16R 17 where R 16 is hydrogen and 
R

17 
is C1-s alkyl optionally substituted by NR18R19 where R18 andR19 

are both hydrogen, 
or one is C1-6-alkyl, in particular methyl, and the other is phenyl. or rf is CONR16R17 

where R 16 is hydrogen and R 17 is CH2phenyl or a cyclohexyl group each substituted by 
. Rs. CONR16R17 h Rl6 dR17 #. ' • ' • ' • Rs. ' anuno, .or 1s .· w ere · an · . 1onn a p1perazine nng, or 1s 

2S26 2S d26 b ,. R2S.hdr' dR26. CH=CHCH2NR R where R an R are oth hydrogen or 1s y ogen an 1s 
(CH2)iN}{2, or R5 is CH2R

2°CO{CH2)20R21 where R2o and R21 are C1-4alkyl, preferably 
ethyl and-methyl respectively, or Rs is CH,,NH{CH2}2NHCOR24 where R24 is C1-4 alkyl, in 
particular methyl. 

More preferably Rs groups are those exemplified herein. 
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Particularly preferred compounds of the invention include: 

[1S-(tcx,2p,3~.4a)]-4-[7-(Butylamino)-S-(propylthio)-3H-l,2,3-triazolo[4.S-d]pyrimidin-3-

yl]-2,3-dihydrox)'-N-[[3-(N-methyl-N-:'phenyl)amino]propyl]-cyclopentanecarboxamide, 

s trifluoroacetate, 
[lS-( 1 u,2(J,3(J,4a)]-N-[S-Aminopentyl]-4-[7-(butylamino )-5-(propylthio )-3H-l,2,3-

triazolo[4,5-d]pyrimidin-3-yl]-2,3-dihydroxy-cyclopentanecarboxamide, trifluoroacetaie, 

[1S-(la,2{i,3(i,4a)]-N-[3-Aminopropyl]-4-[7-(butylamino)-5-(propylthio)-3H-1,2,3-
triazolo[4,S-d]pyrimidin-3-y1]-2,3-dihydroxy-cyclopentanecarboxamide, trifluoroacetate, 

10 [1S-(la,2{i,3~,4a)]-N-[(3-Aminophenyl)methyl]-4-[7-(butylamino)-S-)propylthio)-3H-

l,2,3-triazolo[4,5-d]pyrimidin-3-y1]-2,3-dihydroxy-cyclopentanecarboxamide, 
trifluoroacetate, 

[1S-[ta,2p,3p,4a(lS*,2R*)]]-N-[3-Aminopropyl]-2,3-dihydroxy-4-[7-[2-

(phenylcyclopropyl)amino]-5-(propylthio )-'3H-l ,2,3-triazolo[4,5-d]pyrimidin-3-yl]-

1s cyclopentanecarboxamide, tritluoroacetate, 
[lS-[la,2p,3p,4a(lS*,2R*)J]-N-[4-Aminocyclohexyl]-2,3-dihydroxy-4-[7-[2-
(phenylcyclopropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]­
cyclopentanecarboxamide, bis(trifluoroacetate ), 

IlS-(1 u,2u,3p,sp)]-3-Amino-5-[7-(butylamino )-5-(propylthio )-3H-l ,2,3-triazolo[4,5-
20 d]pyrimidin-3-yl]-cyclopentane-1,2-diol, 

[1S-(la,2a,3p,sp)]-3-(Aminomethyl)-S-[7-(butylamino)-5-(propylthio)-3H-I,2,3-
tria2olo[4,5-d]pyrimidin-3-yl]-cyclopentane-l,2-diol, 

(lS-[ 1 a,2a,3P.SP(1S* ,2R*)]]-3-Amino-S-[7-[(2-phenylcyclopropyl)amino ]-5-(propylthio }-

3H-l ,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1,2-diol, 
2S [1S-[la,2a,3IJ,513{1S* ,2R*)]]-3-(Ethylamino)-S-[7-[(2-phenylcyclopropyl)amino]-S­

(propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1 ,2-diol, 
[IS-[lu,2a.,3p,spc1R*,2S*)]J-3-[(Methylamino)methyl]-5-[7-[(2-

phenylcyclopropyl)amino ]-5-(propylthio )-'311-l,2,3-triaiolo[4,S-d]pyrimidin-3-yl]­
cyclopentane-I ,2-diol, 

30 [lS-[1 u,2a,3P.SPC1S* ,2R*)]]-3-[{Ethylamino )methyl]-5-[7-[(2-phenylcyclopropyl)amino ]­

S-(propylthio )-3H-l ,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-cycJopentane-1 ,2-diol, 
[1S-[lu,2a,3~,5PCIS*,2R*)]]-3-(Aminomethyl)-5-[7-[(2-phenylcyclopropyl)amino]-5-

(propylthio )-3H-l,2,3-triazolo[4,5-d]pyrimidin-3-yl}-cyclopentane-1,2-diol, [IS-
[1 u,2u,3~,5P(IS* ,2R*)]]-3-(2-Aminoethyl)-5-[7-[(2-phenylcyclopropyl)amino ]-5-

3S (propylthio )-3H-l ,2,3-triazolo[ 4,S-d]pyrimidin-3-yl}-cyclopentane-1,2-diol, 
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[1S-fla.,2a,3p(E),Sl3(1S*,2R*)]]~3-(3-Aminoprop-l-enyl)-S-[7-[(2-

phenylcyclopropyl)amino]-5-(propylthio)-3l:l-l,2,3-i:riazolo[4,5-djpyriinidin-3-yJJ-
. . ! . 

cyclopentane-l,2-diol, . . 
N-Ethyl-N-[[1R~la,2p,3p,4a(1R* ,2S*)JJ·2,3~dihydroxy-4-[7-[(2-

s phenylcyclopropyl)amino ]-5-(propylthio )-3l:l-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-
cyclopentylmethyJ].;3-methoxy-ptopanamide, .· . 
-[1S-[la,2a,3P(E),513(1S*,2R*)]]-3-[3-[(2•Dimethylaimin0ethyl)aminC>]-prop-l-enyl]-S.:.[7-
[(2~phenylcycl<>propyl)amino]-5.:.(propylthio )-3H~ l,2~3-triazolo[4,S~d]pyrirnidin-3-yl]-

cyclopentane-1 ~2~ol ditrifluo:roacetate, . . 
10 [ lR-[1 a.,2f3,3f3,4a( IR* ,2S*)]]-iv-[2-[2,3~hydroxy4[7-[(2.;phenylcyclopropyl)amino ]-5-

(propylthio)-3H-l ,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentylmethylamino ]ethyl]­
acetamide, 
[IS-[ 1 a,2a,3a,5f3(1S*, 2R*)]]-3•Amin0:.5-[7-[(2-phenylcyclopropyJ)amino J-5-
{propylthio )-3H- l ,2,3-triuolo[4,5-d]pyrirnidin-3-yl]-cyclopentane-l ,2-diol~ 

1s l-[[1S-[la.2P,3f3,4a(lS* ,2R*)]]-2,3•Dihydl"oxy-4-[7-[(2-phenylcyclopropyl)amino ]-5-
{propylthio )-3H-l ,2,3-triazolo[4,5-d]pyrimidin~3-yl]cyclopentylcarbonyl]-piperazine 
or pharmaceutically acceptable salts ot solvates thereof. 

According to the invention there is further provided a process fot the preparation of a 
20 compound of formula (I) which comprises: 

{a) for compounds where R5 is CONIIR.16R 17 reaction· of a compound of formula (II): 

HOOC 

(Il) 

2S where R 1, R1
, R3 and R4 are as defined in formula (I) or are protected derivatives thereof, 

with a compound of formula (Ill): 

. . 

30 where-R16 and R17 are as defined in formula (I), or 
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(b) for compounds of formula (I) where R5 is amino, perfo~ng a Curtis rearrangement on 
a compound of formula (Il) as defined above, or 
and optionally thereafter (a) or (b) in any order: 

• converting o~e or more functional groups into a further functional groups 
• removing any protecting groups 
• fonning a pharmaceutically acceptable salt or solvate. 

Reaction of a compound of formula (Il) with a compound of formula (Ill) can be cmied 
out using coupling chemistry, for example in the presence of a coupling agent using 

10 methods known from peptide synthesis (see M. Bodanszky and A. Bodanszky, The Practice 
of Peptide Synthesis, Springer-Verlag, 1984). Suitable coupling agents include l, l ' -

carbonyldiimidazole and dicyclohexylcarbodiimide; the preferred coupling agent is bromo­
tris-pyrro.lidino~phosphonium hexafluoropbosphate, used in the presence of N,N­

diisopropylethylamine. The reaction is preferably carried out in N,N-dimethylformamide 
1s (DMF) or tetrahydrofuran (THF) and preferably at a temperature of from -15° to 120°C, 

more preferably at a temperature of from 0°C to room temperature. 

20 

Compounds of fonnula (Il) can be prepared by oxidising a compound of formula (IV): 

(IV) 

where R1
, R2

, R3 and R4 are as defined in formula (I) or are protected derivatives thereof 
using known reagents such as pyridinium dichromate or chromium (VI) oxide. 

; 

2S A compound of formula (IV) can be' prepared by reacting a compound of formula (V): 
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: . pl 

. (V) 

wherein R 1 is as defined in formula en, P1
, .p2 and p3 are hydrogen or are th~ same or 

different protecting groups, L 
1 
is a leaving group, for example a halogen atom. with 

NH2R2 or a salt of NH2R
2 

wherein R2 is as defined above, in the presence of a base. 

Suitable salts of Nli2R
2 

include hydrochlorides. Suitable bases include an organic base 

such as triethylamine or an inorganic base such as potassium carbonate. 

A compound of fonnula (V) can be prepared by diazotising a compound of fonnula (VI): 

(VI) 

wherein R 1• L 1, P1
, p2 and p3 are as defined above, with a metal nitrite, for example an 

alkali metal nitrite, especially sodium nitrite in dilute aqueous acid, for example 2M HCl, 

1s or with a C1-6·alkyl nitrite in an inert solvent, at a temperature offrom-20 to lOO°C; 

preferred conditions are isoamyl nitrite in acetonitrile at sooc. 

20 

A compound of fonnula (VI) whereii;i P1 is OH can be prepared by reducing a compound of 

fonnula (VII): 

Im I 
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(VIl) 

wherein R 1, L 1, pl and p3 are as defined above. The reduction of the nitro group can be 
. . . 

carried for example by using hydrogenation with a transition metal catalyst at a temperature 

s around room temperature, for example palladium on charcoal under an atmosphere of 

hydrogen, preferably at a pressure from 1 to 5 atmospheres, in a solvent, for example 

ethanol, or by using iron in an acidic solvent such as acetic acid at a temperature of about 

100°c. 

10 Reduction of the lactam can be carried out using complex metal hydrides such as lithium 

aluminium hydride in a suitable solvent such as ether. Preferably the reduction is carried 
out using sodium borohydride in methanol. 

15 

20 

A compound of formula (VIl) can be prepared by reacting a compound of formula (VIIl): 

(VIII) 

wherein L 
1 

and R 1 are as defined above and L2 is a leaving group, for example a halogen 

atom, wherein L 1 and L 2 are preferably the same, with a compound of formula (IX): 
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wherein f1- and P
3 

are as defmed above, in the presence of a base such as Ci-6-alkyl-M. or 

MH wherein M is a metal ion, for example butyl lithiuni, in an inert solvent, such as 

s tetrahydrofuran (THF), at a temperature of about-10 to about lO<J>C. Preferably sodium 

hydride is used in THF at room. temperature. Preferably die compound of formula (IX) has 

the following stereochemistry to give a com.pound of formula (la): 

10 

A compound of fonnula (Il) can also be prepared from a compound of fonnula (VIl) by 

reduction of the nitro group, as described above, followed by hydrolysis. Hydrolysis can be 

performed using a mineral acid such as HCl or a strong organic acid such as trifluoroacetic 

acid. Preferably the reduction and hydrolysis are earned out simultaneously using iron in 

1s an alcoholic solvent, for example ethanol, containing an alkaline earth halide such as 

calcium chloride at a temperature of about 80°C. The resulting intermediate can be 

converted into compounds of formula cm using methods.described above .. 

20 

2S 

All novel intermediates form a further aspect of the invention. 

Protecting groups can be added and removed using known rection conditions. The use of 

protecting groups is fully described in "Protective Groups in Organic Chemistry', edited by J 

W F McOmie, Plenum Press (1973), and "Protective Groups in Organic Synthesis', 2nd 

edition, T W Greene & PG M Wutz, Wiley-Interscience (1991). 

Ester protecting groups can be removed by basic hydrolysis, for example by using a metal 

hydro~ide, preferably an alkali metal hydroxide, such as sodium hydroxide or lithium 

hydroxide, or quaternary ammonium hydroxide in a solvent, such as aqueous ethanol or · 
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aqueous tetrahydrofuran, at a temperature of from 100 to 100°C, preferably the temperature 
is around room temperature; or by acidic hydrolysis using a mineral acid such as HCl or a 

strong organic acid such as trichloroacetic acid in a solvent such as aqueous 1,4-dioxane; 

s Trialkylsilyl protecting groups can be removed by the use of, for example, a fluoride ion 
source, for example tetra-n-butylammonium fluoride or hydrogen fluoride; 

Benzyl groups can be removed by hydrogenolysis using a transition metal catalyst, for 
example palladium on charcoal, under an atmosphere of hydrogen, at a pressure of from 1 

10 to 5 bar, in a solvent, such as acetic acid 

Compounds of formula (I} can be converted to further compounds of formula (I) by 
interconverting functional groups using known procedures. For example 
(a) for compounds of formula (I) where Rs is CH~2, treating a compound of formula (I) 

1s where R5 is CH~al where Hal is halogen with sodium azide followed by reduction, 
(b) for compounds of formula (I) where Rs is (CH2):iNH2, treating a compound of formula 
(I) where Rs is CH~ where Hal is halogen with a cyanide, followed by reduction, 
(c) for compounds of fonnula (I) where Rs is (CH2)NR14R1s, treating a compound of 

formula (I) where R5 is (CH2)..NH2 with an appropriate ketone in the presence of a 
20 reducing agent, 

(d) for compounds of formula (I) where Rs is CH=CH.CH:iNR.22R23 and R3 and R4 are as 
defined above may be prepare.d by treatment of a compound of formula (I) where Ji is 
CH=CHCH:zL with a compound of formula HNR22R23

, where L is a leaving group such as 
bromine, chlorine or mesylate and R22 and R23 are as defined above, 

25 (e) for compounds of formula (I) where Rs is CH=CHCH~ may be prepared from 
compounds of formula (I) where R.5 is CH=CHCH10H by standard methods, 

30 

(t) for compounds of formula (I) where Rs is CH=CHCH10H may be prepared from 
compounds of formula (I) where R5 is CH=CHC~R30 and R30 is C1.,alkyl, by reduction, 
for exam~le using DmAL-H. 

Compounds of formula (I) where Rs is CH=CHC~R30 and R30 is C1•6alkyl may be 

prepared as described in W097/03084. 

Salts of tke compounds of formula (I) may be formed by reacting the free acid, or a salt 
3S thereof, or the free base, or a salt or a derivative thereof, with one or more equivalents of 

the appropriate base (for example ammonium hydroxide optionally substituted by 



WOff/05142 pCf/SE98/01392 

12 

· C1-6-alkyl or an alkali metal or alkaline earth metal hydroxide) or acid (for example~ 

hydrohalic (especially HCl), stilphuric, oxalic or·phosphoric acid). The reaction may be 

carried out in a solvent or medium in which the salt is insoluble or in a solvent in which the 

salt is soluble, e~. water, ethanol, THF or diethyl ether, which may be removed in vacuo, 

s or by freeze drying. The reaction may also be a inetathetical process or it may be carried· 

out on an ion exchange resin. The non-toxic physiologically acceptable salts are preferred, 

although other salts may be useful, e.g. in isolating or purifying the product. 

The compounds of the invention aCt as P2T"receptor antagonists. Accordingly, the 

10 compounds are useful in therapy, especially adjunctive therapy, particularly they are 

indicated for use as: inhibitors of platelet activation, aggregation and degranulation, anti­

thrombotic agents or in the treatment or prophylaxis of unstable angina, coronary 

angioplasty (PTCA), myocardial infarction, perithrombolysis, primary arterial thrombotic 

complications of atherosclerosis such as thrombotic or embolic stroke, peripheral vascular 

1s disease, myocardial infarction with or without thrombolysis, arterial complications due to 

interventions in atherosclerotic disease such as angioplasty' endart:erectomy. 'scent 

placement, coronary and other vascular graft surgery, thrc>mbotic complications of surgical 

or mechanical damage such as tissue salvage following accidental or surgical trauma, 
' ' 

reconstructive surgery including skin arid muscle flaps, conditions with a diffuse 

20 thrombotic/platelet consumption component such as disseminated intravascular 

coagulation, thrombotic throritbocytopaenic purpura, haemolytic uraemic syndrome, 

thrombotic complications of septicaemia, adult respiratory distress syndrome, anti­

phospholipid syndrome, heparin-induced thrombocytopaenia and pre-eclampsia/eclampsia, 

or venous thrombosis such as deep vein thrombosis, venoocclusive disease, haematological 

2S conditions such as myeloproliferatlve disease, including thrombocythaemia;.or in the 

prevention of mechanically-induced platelet activation in vivo, such as cardio-pulmonary 

bypass (prevention of microthromboembolism), mechanically-induced platelet activation in 

vitro, such as use in the preSeivation of blood products, e.g. platelet concentrates. or shunt 

occlusion such as in renal dialysis and plasmapheresis, thrombosis secondary to vascular 

30 damage/inflammation such as vasculitis, arteritis, glomerulonephritis, inflammatory bowel 

disease and organ graft rejection, conditions such as migraine, Raynaud's phenomenon, 

atheromatous plaque formation/progression, vascular stenosis/restenosis and asthma, in 

which platelet-derived factors are implicated in the disease process. 

3s According to the invention there is· further provided the use of a compound according to the 

inventi"on in the manufacture ofa medicament for the treatment of the above disorders. In · 

Im ii 
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particular the compounds of the invention are useful for treating myocardial infarction, · 

thrombotic stroke, transient ischaemic attacks, peripheral vascular disease and angina, 

especially unstable angina. The invention also provides a method of treatment of ~e above 

disorders which comprises administering to a patient suffering from such a disorder a 
.I 

therapeutically effective amount of a compound according to the 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, 

10 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 

form of suppositories or transdennally. 

The compounds of the invention may be administered on their own or as a pharmaceutical 

is composition comprising the compound of the invention in combination with a 

pharmaceutically acceptable diluent, adjuvant or carrier. Particularly preferred are 

compositions not containing material capable of causing an adverse, e.g. an allergic, 

reaction. 

20 Dry powder formulations and pressurized HFA aerosols of the compounds of the invention 

may be administered by oral or nasal inhalation. For inhalation· the compound is desireably 

finely divided. 

The compounds of the invention may also be administered by means of a dry powder 

25 inhaler. The inhaler may be a single or a multi dose inhaler, and may be a breath actuated 
dry powder inhaler. 

One possibility is to mix the finely divided compound with a carrier substance, e.g. a 

mono-, di- or polysaccharide, a sugar alcohol or another polyol. Suitable carriers include 

30 sugars and starch. Alternatively the fmely divided compound may be coated by another 

substance. The powder mixture may also be dispensed into hard gelatine capsules, each 

containing the desired dOse of the active compound. 

Another possibility is to process the finely divided powder into spheres which break up 

3s during the inhalation procedure. This spheronized powder may be filled into the drug 

reservoir of a mu~tidose inhaler, e.g. that known as the Turbuhaler® in which a dosing unit · 
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meters the desired dose which is then· inhaled by the patient. With this system the active 

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

The pharmaceutjcal composition comprising the compound of the invention may . 

s conveniently be tablets, pill$, cap5wes, syrups, powderS or granules for oral administration; 

sterile parenteral or subcutaneous solutions, suspensions for parenteral administration or 

suppositories for rectal administration. 

For oral administration the active compound may .be admixed with an· adjuvtnt or a carrier, 

10 e.g. lactose, saccharose, sorbitol, mannitol, starches such as potato starch, com starch or 

amylopectin, cellulose derivatives, a binder such as gelatine or polyvillylpyrrolidone, and a 

lubricant such as magnesium stearate, calcium stearate, polyethylene glycol, waxes, 

paraffin, and the like, and then compressed into tablets. If coated tablets are required, the 

cores, prepared as described above, may be coated with a concentrated sugar solution 

1s which may contain e.g. gum arabic,.gelatine, talciiJD, titanium dioxide, and the like. 

Alternatively, the tablet may be coated With a suitabie polymer dissolved either in a readily 

volatile organic solvent or an aqueous solvent. 

For the preparation of soft gelatine capsules, the compound may be admixed with e.g. a 

20 vegetable oil or polyethylene glycol. Hard gelatine capsUI~s may· C'ontain grajlules of the 

compound using either the above mentioned excipients for tabletS, e.g. lactose, saccharose, 

sorbitol , mannitol, starches, cellulose derivatives or gelatine. Also liquid or semisolid 

formulations of the drug may be filled into hard gelatine capsules. 

2s Liquid preparations for oral application may be in the fotm 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 

contain colouring agents, flavouring agents, saccharine and carboxymethylcellulose as a 

thickening agent or other excipients known to those skilled in· art. 

30 

35 

The invention is illustrated by the following examples. In the examples the NMR spectra 

were measured on a Varian Unity Inova 300 or 400 spectrt>meter and the MS· spectra were 

measured as follows: EI spectra were obtained on a VG 70-250$ or Finnigan Mat Incos-XL 

spectrometer, FAB spectra were obtained on· a VG70-2SOSEQ spectrometer, ESI and 

APCI spectra were obtained on Finnigan Mat SSQ7000 or a MiC:romass Platform 

spectrometer. Preparative HPLC separations were generally performed using a Novapak
9 

, 

ll: 
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Bondapak • or Hypersil• column packed with BDSC-18 reverse phase silica. Flash 
chromatography (indicated in the Examples as (SiOa)) was earned out using Fisher Matrix 
silica, 35-70 µm. Organic solubles were dried over magnesium sulfate or sodium sulfate 
and the dryi~g ~Jent removed by filtration. For examples which showed the presence of 
rotamers in the proton nmr, only the chemical shifts. for the major rotamer are quoted. 
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Examplel 

[1S~(la,213,3fi,4a)]-4-[7-(Butylamino)~s-(propylthio)~3B-1~-triazolo[ 4,5-
d]pyrimidin-3·¥11-~clroiy-N-[[3-(N-methyl~ N•phenyl)amino]propyl]· 

s cyclopentanecarboxamide, trifluoroacetate 

a) 4,6-Dihydroxy-2-(propylthio)pyrimidine 

Propyl iodide (136ml) was added to a suspension of 4,&.dihydroxy-2-mercaptopyrimidine 
(200g) in water (800ml), containing sodium hydroxide (55.6g). The reaction mixture was 

10 stirred for 2 weeks then concentrated to half volume, 2N hydrochloric acid added and the 
product isolated by filtration (167g). 
MS (El) 186 ( W, 100%). 

b) 4,6-Dihydroxy-S-nitro-2-(propylthio)pyrimidine 
as The product of step a) (70g) was added slowly to ice;..cooled fuming nitric acid (323ml). 

The reaction mixture was stirred for 1 hour then poured onto ice and the product isolated 
by filtration (6Sg). 
MS (El) 231 (Ml, 41 (100%). 

20 . c) 4,6-Dichloro-S-nitro-2-(propylthio)pyrimidine 
N,N-Diethylaniline (150ml) was added dropwise to a stirred suspension of the product of 
step b) (134g) in phosphoryl chloride (500ml) then the resulting solution heated at reflux 
for 1 hour. The cooled reaction mixture was poured onto ice then extracted with diethyl 
ether (3x500ml). The combined extracts were dried and concentrated. Chromatography 

2S (Si Qi, isohexane: diethyl ether, 19: 1 as eluant) gave the subtitle compound ( 128g). 
MS (El) 271, 269, 267 ( M°1, 41 (100%). 

d) [3aS-(3aa,4p, 7p, 7aa)]-5-[6-Chloro-S-nitro-2-(propylthio)pyrimidin-4-yl)· 
tetrahydro-4,7-methano-2,2-dimethyl-1,3-dioxolo[4,S-c]pyridin-6(3aH)-one 

30 Sodium hydride (60%, 4.00g) was added portionwise to [3aS-(3aa,4P,7P,7aa)] tetrahydro-
2,2-dimetbyl-4,7-methano-1,3-dioxolo[4,5-c]pyridin-6(3al:l)-one (18~3g) in THF (500ml). 
On stirring for 1 hour the solution was added dropwise to the product of step c) (54.0g) in 
THF (500ml). The reaction mixture was stirred at room temperature for 45 minutes then 
concentrated and purified by chromatography (SiOi. dichloromethane: isohexane, 3:2 as 

35 eluant) to afford the subtitle compound (79.2g). 
MS (APCI) 417, 4.15 (M+H'), 415 (100%). 
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e) [3aR·(3aa,4a,6a,fiaa.))·6-[[5-Amino-6-chloro-2-(propylthio)-4-pyrimidinyl)amino]­

tetrabydro-2,i-dimethyl-4H-cyclopenta·1~oxole-4-carboxyJic acid . 

Iron powder {1~10g) was added to a stirred solution of the product of step d) (10.0g), and 

calcium chloride in ethanol (140ml). The reaction mixture was heated at reflux for 1 O 

minutes then filtered through Celite, washi~g several times with hot ethanol. The filtrate 
was concentrated to afford the desired .product (9.3g). 

MS (FAB) 405,403 (M+Jr"),405 (100%). 

to f) [3aR-(3aa,4a,6a,6aa))·6-[7·Chloro-5-(propylthio)·3B-1,2,3·triazolo[4,S­

d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4B-cyclopenta·l,3-dioxole-4-carboxylic 

acid 

Isoamyl nitrite (6.02ml) was added to a solution of the product of step e) (9.28g) in 

acetonitrile (80ml) and the solution heated at 70°C for 1 hour. The cooled reaction mixture 

1s was concentrated and purified (SiQi, ethyl acetate:isohexane 2: I as eluant) to afford the 

subtitle compound (7 .9g). 

MS (FAB) 416, 414 (M+W), 414 (100%). 

g) [3aR-(3aa,4a,6a,6aci)]-6-[7-(Butylamino )·S·(propyltbio)-3B·l,2,3-triazolo[4,S-

20 d]pyrimidin-3-yl]-tetrahydro-2,2·dimethyl-4B-cyclopenta-1,3-dioxole-4-carboxylic 

acid 

A mixture of the product from step (f) (5.52g) and n-butylamine (5ml) in 1,4-dioxane 

(2Sml) was stirred at room temperature for 1 hour. The reaction mixture was concentrated 

and the residue purified (SiQi, dichloromethane:ethyl acetate 2: 1 as eluant} to afford the 

2S subtitle compound (2.2g). 

MS (FAB) 451 (M+a+, 100%}. 

h) [3aR ·(3aa,4a,6a,6aa)]· 6-[7-(Butylamino )·5-(propylthio)·3B-1,2,3-triazolo[4,S· 

d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl- N-[3-(N-methyl- N-phenylamino)propyl]· 

30 4H ·cyclopenta-[ d]·l,3-dioxole-4-carbo:xamide 

To a solution of the product from step (g) (0.24g), bromo-tris-pyrrolidino-phosphonium 

hexafluorophosphate (0.32g) and N,N-diisopropylethylamine (0.28ml) in N,N­

dimethylformamide (Sml) was added N-(3-aminopropyl)-N-methylaniline (0.1 g). The 

mixture was stirred at room temperature for 2 hours, concentrated and purified (SiOi, ethyl 

3S acetate: petrol-3:2) to afford the subtitle compound (0.23g). 

MS (Al>CI) 597 ~+Ir",100%) 
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i) [lS-(ta,2p,3p,4a)]-4·[7·CButylamino)·S-(propylthio )·3B-1,2,3-triazolo[4,5· 

d]pyrimidin-3-yl]-2,3-dibydroxy .. N-[3·[(N·methyl-N•phenyl)amino]propyl)· 

cyclopentaneearboxamide, triftuoroacetate 

s A solution of the product from step (h) (0.22g) in trifluoroacetic acid (Sml) and water (lml) 

was stirred at room temperature for 2 hours then concentrated and purified C:aPLC, 

Novapak• Cl 8 column, 0.1 % aqueous ammonium. acetate: methanol, gradient elution 

30:70 to 0: 100 over 15 minutes) to afford.the title compound (0.12g). 

MS (APCI) 557 (M+Jr,100%) 
10 NMRaH (~-DMSO) 9.00 (lH, t), 8.00 {lH, t), 7.21 {2H, m), 6.85 (3H, m), 4.95 (lH, m), 

4.41 {lH, m), 4.15 (lH, m), 3.90 {2H, m), 3.51 {2H, q), 3.38 (2fl:, m), 3.11 (4H, m), 2.9Z 

(3H, m), 2.78 (JH, m), 2.36-2.25 (2H, m), J.73-1.58 (6H, IJl), 1.36 (2H, m), 1.00 (3H, t), 

0.91 (3H, t). 

is Example2 
[1S-(1a,2P,3P,4cx)]·N-[5-Aminopentyl]m4-[7-(butylamino)-5·(pr~pylthio)-3B·l,2,3-

triazolo[4,5-djpyrimidin-3-yl]-2,3·dihydroxy-cyclopentanecarboxamide, 

trifluoroacetate 

20 Prepared according to the method of example 1 step (h) using the product of example l 

step {g) and l ,5-diaminopentane followed by the method of example 1 step (i). 

MS (APCI) 495 (M+Ir',100%) 

NMRfili(<i6-DMSO) 4.91 (IH, m), 4.47 {JH, t), 4.31 (lH, t), 3.75 and 3.37 {2H, m), 3.09 

(2H, t), 2.95 (2H, m), 2.80 (3H, m), 2.45 (lH, m), 1.48 (SH, br m), 1.24 (4H, m), 0.83 (3H, 

2S t), 0.75 (3H, t). 

rn , 
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Example3 

[1S-(1a,2~,3~,4a)]·N-[3·Aminopropyl]-4-[7·(butylamino)·S·(propylthio)·3H·l,2,3-

triazolo[4,5-d)pyrimidin-3-yl]·2,3·dlhydroxy-cyclopentanecarboxamide, 

triOuoroaceta~ 

a) [3aR-(3aa,4a,6a,6aa)]·6·[7·(Butylamino)-5-(propylthio)-3H·l,2,3·triazolo[4,S· 

d]pyrimidin-3-yl]·N-[[[(1,1-dimethyletboxy)carbonyl]amino]propyl]·tetrahydro-2~ 

dimethyl-4B-cyclopenta-1,3-dioxole-4-carboxamide 

Prepared according to the method of example 1 step {h) using the product of example l 

10 step {g) and {3-aminopropyl)-carbamic acid, 1,1-dimethylethyl ester. 

MS {APCI) 49S {M+~,100%) 

b) [1S·(la,2~,3~,4a)]·N-[3-Aminopropyl]·4·[7•(butylamino)·S·(propylthio)-3H-1,2,3-

triazolo[ 4,5-d]pyrimidin-3-yl]-2,3-dihydroxy-cyclopentanecarbox811dde, 

lS trifluoroacetate 

Prepared according to the method of example 1 step (i) using the product of step {a). 
MS {APCI) 46S (M-W,100%) 

NMR8H (~-DMSO) 9.01 (lH, t), 8.14 (lH, t), 1.1S (3H, br s), S.21 (lH, br s), 5.04 (lH, 

br s). 4.96 (lH, m), 4.41 (lH, m), 4.13 (lH, m), 3.SO (2H, q), 3.13 (4H, m), 2.77 (3H, m), 

20 2.29 (2H, m), 1.68 (6H, m), 1.34 (2H, sextet), 0.99 (3H, t), 0.91 (3H, t). 

Example4 

[1S-(1a,2~,3~,4a)J-N·[(3-Aminophenyl)methyl}·4·[7-(butylamino)·S·(propylthio)·3H· 

1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-2,3-dihydroxy-cyclopentanecarboxamide, 

25 trifluoroacetate 

a) [3aR-(3aa,4a,6a,6aa)]·N-[(3-Aminophenyl)methyl]-6·[7-(butylamino)·S· 

(propyltbio )·3H·l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-tetrahydro-2,2·dimethyl-4H· 
cyclopenta-1,3-dioxole-4-carboxamide 

Jo Prepared according to the method of .~xample 1 step (h) using the product of example 1 
step (g) and 3-aminobenzylamine. 

MS (APCI) SSS (M+~,100%) 

b) [1S·(l<1,2p,3p,4a)]·N·[(3·Aminophenyl)methyl]-4·[7-(butylamino)-5-(propyltbio)· 

Js 38-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-2,3-dihydroxy-cyclopentanecarboxamide, 
trifluoroacetate 
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Prepared according to the method of example 1 step (i) using the product of step (a). 

MS (APCI) SIS (M+W-100%) 

NMR 3H (ci6.;.DMSO) 8.99 (lH, t}, 8.S4 (lH, t), 6.95 (lH, m), 6.48-6.43 (3H, m}, 5.30 (2H, 

br s}, 5.13 (1~ pr s}, S.00-4.93 (2H, m), 4.45 (lH, br m), 4.16 (3H, d), 3.52-3.47 (2H, m) 

s plus rotamer at 3.90, 3.13:.3.07 (2H, m), 2.86-2.81 (lH, m), 2.37-2.24 (2H, m), 1.73-1.56 

(4H, m}, 1.39-1.32 (2H, m}, 0.98 (3H; t). 

Examples 

[1S·[la,2P,3f3,4a(lS*,2R*)]]·N-[3-Aininopropyl)-2,3~dihydroxy-4-[7·[2-

10 (phenylcyclopropyl)amlno]•S-(propylthio)-3B-1,2,3o.triazolo[4,5-d]pyrimidin·3· 

yl]cyclopentanecarboxamide, triOuoroacetate 

a)[3aR-(3aa,4a,6a,6aa(1R* ,2S*))]-Tetrahydro.;2,2-dimethyl-6-[7-[2-

(phenylcyclopropyl)ammo]•S;.(propylthio):.3B·1,2,3·triazolo[4,5-d]pyrimidin-3·yl]-

as 4H-cyclopenta·l,3-dioxole-4-carboxylic acid 

20 

Prepared according to the method of example 1 step (g) from the product of example 1 step 

(t) and (lR-trans)-2-phenyl-cyclopropanamine, [R-(R* ,R*)]-2,3-dihydroxybutanedioate 
- . . 

( 1: 1) (prepared as described by LA Mitscher et al., J. Med. Chem. 1986, 29, 2044) 

MS (APCI) 511 (M+W,100%) 

b )[3aR-[3aa,4a,6a,6aa(1R* ,2S*)]]· Tetrahydro-2,2-dimethyl-N-[3·[[(1,1-

dimethylethoxy)carbonyl]amino]propyl]·6-[7-[(2·phenylcyclopropyl)amhlo]-S­

(propyltbio )-3H-1,2,3-triazolo[ 4,S-d]pyrimiclin-3-yl]-tetrahydro-2,2-dimethyl-4H· 

cyclopenta-1,3-dioxole-4-carboxamide 

2S Prepared according to the method of example 1 step (h) using. the product of step (a) and 

(3-aminopropyl)-carbamic acid, l, 1-dimethylethyl estet 

MS (APCI) 667(M+lr} 

c) [1S-[1a,2(3,3(3,4a(1S* ,2R*)]]-N-[3-Aminopropyl]•2,3-dihydroxy-4-[7·[(2· 

30 phenylcyclopropyl)amino ]·S•(propylthio )·3H· 1,2,3-triazolo(4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide triftuoroacetate 

Prepared according to the method of example 1 step (i) using the product of step (b). 

MS (APCI) 527 (M+H') 
. . 

NMR fill {ci6-DMSO) 9.36 (lH, d), 8.12 (lH, t), 7.69 (3H, br s), 7.31-7.16 (SH, m), 5.20 

35 (lH, br s), 4.97 (2H, m), 4.41 (lit t); 4.12 (lH, t), 3.25-3.04 (3H, m), 3.02-2.72 (SH, m), 

2.42-2.08 (3H, m), 1.77-1.40 (SH, m), 1.33 (lH, m), 0.81 (H,3t). 

IU 



5 

WOt!>/05142 PCTJSDB/01392 

21 

Example6 

[1S-[1a,2P,3P,4cxC1S* ,2R*)J1·N·[tnms-4-Aminocyclohexyl]·2,3-dihydroxy-4-[7-[(2· 

pbenylcyclopro,Pyl)amino]-S·(propylthio)·3B·l,2,3·triazolo[4,S-d]pyrimidin-3·yl]· 

cyclopentanecarboxamide, bis(trifluoroacetate) 

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

Dimethylethoxy)carbonyl]amino]cydohexyl]·tetrahydro-2,2-dimethyl..fi-[7-[(2-

phenylcyclopropyl)amino]-S·(propyltbio)-3H-1,2,3-triazolo[4,5-4Jpyrimidin-3-yl]-4H-

10 cyclopenta-1,3-dioxole-4-carboxamide 

15 

J>i:epared according to the method of example 1 step (h) using the product of example 5 
step {a) and trans-{4-aminocyclohexyl)carbamic acid, 1,1-dimethylethyl ester {prepared as 

described by J. Smith et al., J. Org. Chem., 1996, 61, 8811). 

MS (APCI) 707 (M+F,100%) 

b) [1S·[la,2P,3P,4a(1S* ,2R*)]]·N·[trans-4-Aminocyclohexyl]·2,3·dihydroxy-4-[7-[(2· 

phenyJcydopropyl)amino)-5-(propyJthio )·3H-1,2,3-triazolo[4,S-4.)pyrimidin-3-yl]· 

cyclopentanecarboxamide bis(trifluoroacetate) 

Prepared according to the method of example 1 step (i) using the product of step (c). 
20 MS (APCI) 567 (M+Jr,l 00%) 

NMR fill (~-DMSO) 9.36 (lH, d), 7.88 (lH, d), 7.83 (3H, br s), 7.29 (2H, m), 7.18 (3H, 

m), 4.98 (lH, q), 4.45 (lH, m), 4.08 (lH, t), 3.48 (lH, m), 3.25-2.74 (SH, m), 2.40-2.07 

(3H, m), 2.00-1.72 (SH, m), 1.53-1.19 (7H, m}, 0.81 (3H, t). 

25 Example7 

[1S·(lcx,2a,3p,S~)]-3-Amino·5-[7 ·(butylamino )·S·(propylthio)-3H-1,2,3-triazolo(4,5· 

d]pyrimidin·3·yl]·cyclopentane-1,2-diol 

a)[3aR-(3aa,4a,6a,6acx]]·6-[7-(Bulylamino )·S-(propyltbio)-3R-1,2,3-triazolo[4,5-

30 d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4h·cyclopenta[ d]-1,3]-diazoJ .. 4-yl]carbamic 

acid, 1,1-dimethylethy~est~r 

To a solution of the product from example 1 step (g) (0.2Sg} in tert-butanol (Sml) were 

added diphenylphosphoryl azide (0.lSg) and triethylamine (0.056g). The mixture was 

heated at reflux for 10 hours and concentrated. The residue was dissolved in ethyl acetate 
3S and washed with 5% aqueous citric acid, brine and aqueous sodium bicarbonate, dried and 
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concentrated. Purification (Si~. ethyl acetate:isohexane 1 :9 to 2:8 as eluant) afforded the 

subtitle compound (0.13g). 

MS (APCI) 522 (M+lF,100%) 

s b) [1S~(la,2a,3~,5P)J-3-Amino-5-[7-(butylamino)·S~(propylthi9 )-3H-1,2,3-

triazolo[4,S-d]pyrimidln-3-yl]-cyclopentane-1,2-diol· 

Prepared according to the method of example 1 step (i)using the product of step (a). 

MS (APCI) 382 (M+lF, 100%) 

NMR 3H (ll6-PMSO) 9 .• 08 (lH, t}, 8.50(3H, s), 5.00 (3H, m), 4.46 (IH, t), 4.14 (lH, t), 
. . 

10 3.S0"(3H, m), 3.08 (2H, m}, 2.64 (lH, m), 2.14 (lH, m}, 1.72 (2H, m), 1.61 (2H, m}, 1.34 

(2H, m}, 1.00 (3H, t}, 0.91 (3H, t}. 

Examples 

[1S-(la,2a,3P,5P)1·3-(Aminomethyl)·S·[7-(butylamino )·5-(propylthio)-3H-1,2,3-

1s triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopentane-1,2-diol 

a) N-Butyl-3-[[3aS-(3aa,4a,6a,6aa)]·tetrabydro-6-(iodomethyl)~2,2-dimethyl-4B· 

cyclopenta-1,3-dioxol-4-yl]·S~(propylthio)-3B-1,2,3-triazolo[4,5-d)pyrimidine-7-amine 

To a solution of [3aR-(3aa,4a,6a,6aa)]-6-[7-(butylanµno}-5-(propylthio)-3H-l,2,3-

20 triazolo[ 4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-4H-cyclopenta- l ,3-dioxole-4-

methanol (prepared as described in W09703084) (lg} in dichloromethane (30ml) at -60°C 

was added a solution of methyltriphenoxyphosphonium io~de (3.12g) in dichloromethane 

(40ml). After 4 hours the mixture. was diluted with dichloromethane and washed with 

aqueous sodium thiosulfate and sodium bicarbonate. Purification (Si~. dichloromethane: 

25 ethyl acetate 4: 1 as eluant) afforded the subtitle compound (l.4g}. 

MS (APCI) 547 (M+lF,100%) 

b) 3-[[3aS-(3aa,4a,6a,6aa)]-6·(Azidomethyl)-tetrabydro-2,2-dimethyl-4H-cyclopenta-

1,3-dioxol-4-yl]·N-butyl-S-(propylthio )-3H -1,2,3-triazolo[ 4,5-d)pyrimi~e-7-amine 

30 A mixture of the product from step (a) (0.3,g) and sodium azide (0.lg) inN,N­

dimethylformamide (lOml) was heated at 800C for 2 hours. Water was added and the 

product was extracted with dichloromethane. Purification (Si~. dichloromethane:ethyl 

acetate 9: 1 as eluant) afforded the subtitle compound (0.2g). 

MS (APCI) 462 (M+W,100%) 

35 
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c) 3-[[3aS-(3aa,4a,6a,6aa)]·6-(Aminomethyl)·tetrahydro-2,2-dimethyl-4H· 

cyclopenta-1,3-dioxol-4-yl]·N·butyl·S·(propylthlo)·3B·l,2,3·triazolo[4,S-d]pyrimidine-

~ 7-anline 

A solution of the product from step (b) (0.3g) in ethanol (SOml) containing acetic acid 

s (O.Sml) was stirred over 10% Pd/C catalyst at .1 atmosphere pressure of hydrogen for 18 

hours. The mixture was filtered, concentrated and purified (SiOi. ethyl acetate to methanol 

as eluant) to afford the subtitle compound (0.lg). 

MS (APCI) 436 (M+H\100%) 

10 d) [1S·(la,2a,3P,5~)]·3·(Aminometbyl)-S·[7-(butylamino)·S·(propylthio )·3H-1,2,3-

triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopentane-1,2-diol 

Prepared according to the method of example 1 step (i) using the product of step (c). 

MS (APCI} 396 (M+Ir', 100%) 

NMR &H (<16-DMSO) 5.06 (lH, m). 4.80 (lH, br s), 4.50 (lH, t), 4.19 (lH, t), 3.55 (2H. t), 

ts 3.35-3.15 (2H, m). 3.12 (2H, t), 2.67 (lH, m), 2.47 (lH, m), 1.99 (lH, m), 1.75-1.60 (4H, 

m), 1.40-1.30 (2H, m), 0.99 (3H, t), 0.90 (3H, t). 

Example!> 

[lS·[la,2a,3P,SP(lS* ,2R*)]]-3-Amino-5-[7·[(2-phenylcyclopropyl)amino]-5· 

20 (propylthio )·3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1,2-diol 

a) [3aR-[3aa,4a,6<X(lR* ,2S*),6aa]]·[6-[7 ·[(2-Phenylcyclopropyl)amino J-5-

(propylthio )-3H-1,2,3·triazolo[4,S-d]pyrimidin·3-yl]-tetrahydro-2,2-dimethyl-4.B· 

cyclopenta·l,3-dioxol-4-yl]·carbamic acid, 1,l·dimetbylethyl ester 

1S Prepared according to the method of example 7 step (a) using the product of example 5 

step (a). 

MS (APCI) 582 (M+H+, 100%) 

b) [1S-[la,2a,3p,S(i( 1 S* ,2R*)]]-3·Amino-5·[7-[(2-phenylcyclopropyl)amino ]-5· 

30 (propylthio)-3H-1,2,3-triazolo[4,S-d]pyrimidin-3-yl]-cydopentane-1,2-diol 

Prepared according to the method of example 1 step (i) using the product of step (a). 
MS (APCI) 442 (M+W, 100%) 

NMR BH (<16-DMSO) 9.42 (lH, d 4.2Hz), 8.21 (3H, br s), 7.35-7.16 (SH, m), 4.95 (lH, q 

6.4Hz), 4.43 (lH, t 6.0Hz), 4.09 (lH, t 6.0Hz), 3.50 (lH, br). 3.22 (lH, m), 2.95 (lH, m), 
Js 2.80 (lH, m), 2.65 (lH, m), 2.10 (2H, m), 1.50 (3H, m}, 1.34 (lH, m), 0.78 (3H, t, 7.6Hz) 



WO!Jt/05142 

24 

Example 10 ·.· , . 

[1S-[1a,2a,3J3,5P(1S* ,2ll*)]]-3-(Ethyhmaino);,5•[7-[(2-phenylcyclopropyl-oJ-5-

(propylthio )·3B-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]·cyclopentane-1,2-diol 

To a solution of the product of example 9 'step (b) (0. 72g) in methan.ol (20ml) adjusted to 
s pH S using acetic acid, was added acetaldehycie (6~) and sodium eyanoborohydride 

(74mg). The reaction was stirred at room temperature for 12 hours then iaken to pH 14 
with sodium hydroxide solution and extracted with ethyl.acetate. The.organic phase was. 
dried and concentrated then purified (HPLC, Novapak9 C18 column, 0.1 % aqueous 

ammonium acetate: acetonitrile, isocratic elution 60:40) to afford the title compound 
·, 

10 (0.21g). 

MS (APCI) 470 (M+H", 100%) 
NMR SH (~-DMSO) 9.66 (IH, d4.4Hz), 9.16(2H, brm), 7.SO (2H, m), 7.40 (3H, m,) 

5.17 (lH, q 7.2Hz}, 4.66 (lH, t 6.4Hz), 4.44 (lH, t 5.6Hz)~ 3.75 (lH, m), 3.46 (IH, m}, 

3.30 (2H, m}, 3.16 (lH, m}, 3.05 (lH, m), 2~90 (IH, m), 2~35 (2H, m), l.77(1H, m}, 1.68 

ts {2H, m), 1.56 (lH, m), 1.44 (3H, t 7 .2Hz), 1.00 (3H, t 7 .2Hz). 

Example11 

[1S-[1a,2a,3p,sp{lR*,2S*))]·3-[{Methylamino)methyl].o5-[7·[(2-

Phenylcyclopropyl)amino ]·S-{propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]• 

20 cyclopentane-1,2-diol 

a)[3aR-[3aa,4a,6a{lS*,2R*),6aa]];,Tetrabydro-2,2-dimethyl-6-[7·[(2;,· 

phenylcyclopropyl)amino J-5-(propylthio )-3B .;.1,2,3-triazOio[ 4,5-d]pyrimidin-3-yl]-4H­

cyclopenta-1,3-dioxole-4-methanol 

2S Prepared according to the method of example 5," step a) using (lS-trans)-2-phenyl­

cyclopropanamine, [S-(R* ,R*)]-2,3-dibydroxybutanedioate (1: 1) 

MS (APCI) 497 (M+H", 100%) 

b) 3-[[3aS-[3aa,4a(lR* ,2S*),6a,6aa]]-Tetrahydto-6•(i0domethyl)-2,2-dhnethyl-4H-

30 cyclopenta•1,3o.dioxol-4-yl]•N·(2-phenylcyclopropyl)·S·{propyithio)·3H·1,2,3· 

triazolo[4,S-d]pyrilnidine-7-anline 

Prepared according to the method of example 8, step a) using the product of step a). 

MS (APCI) 606 (M+H", 100%) 

3s c) [1S-[1a,2a,3p,Sp(1R*,2S*)]]-3-(lociomethyl)·5-[7·[(2-phenylcycl0propyl)amino]-5· 

{propylthio )-3H-1,2,3•triazolo[4,S-d]pyrimidin-3-yl]·cyclopentane-1,2-diol 

I~· :: 
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A solution of the product from step (b) (0.34g) in a mixture of methanol (Sml) and 
tetrahydrofuran (Sml) was treated with 2M aqueous hydrochloric acid (2ml). The reaction 

mixture was left to stand for 6 hours at room temperature. This mixture was poured into 
saturated aqueous sodium bicarbonate solution (200ml), extracted with ethyl acetate 

s . {200ml) and the'extract dried and concentrated. Purification (Si~, methanol: chloroform 
1 :49 as eluant) afforded the subtitle compound (0.26g). 

MS (APCI) 567 (M+W, 100%) 

d) [1S-[la,2a,3P,5~(1R* ,2S*)]]-3-[(Metbylamino)metbyl]-5-[7-[(2-

10 phenylcyclopropyl)amino]-S·(propyltbio )-38-1,2,3-triazolo[ 4,5-d)pyrimidin-3-yl]­

cyclopentane-1,2-diol 

A solution of the product from step (c) (0.25g) in dimethylsulphoxide (3ml) was treated 
with a 40% solution of aqueous methylamine (lml). The reaction mixture was allowed to 

1s stand for 18 hours at room temperature then poured into ethyl acetate (200ml), washed 

with a saturated solution of aqueous brine (3 x 1 OOml), dried and concentrated. Purification 
(Si02, methanol: chlorofonn 1:4 as eluant) afforded the subtitle compound (0.27g). 
MS (APCI) 470 (M+H", 100%) 
NMR &H (<4-DMSO) 9.32 (lH, d), 7.31-7.15 (SH, m), 4.96 (2H, q), 4.42-4.39 (lH, m), 

20 3.84 (lH, t), 3.22-3.18 (lH, m), 2.95-2.85 (2H, m), 2.70-2.64 (lH, m), 2.34-2.27 (4H, m), 

2.17-2.11 (2H, m), 1.85-1.75 (lH, m), 1.54-1.47 (3H, m), 1.36-1.31 (lH, m), 0.82 (3H, t). 

Example12 

[1S-[1a,2cx,3P,5P(1S* ,2R*)]]·3-[(Ethylamino)metbyl]-5·(7·((2-

2s phenylcyclopropyl)amino]·S-(propyltbio)-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentane-1,2-diol 

a)[3aR-[3aa,4cx,6a(1R* ,2S*),6aa]]-Tetrabydro-2,2-dimetbyl-6-(7-((2· 

phenylcyclopropyl)amino]-5-(propylthio)-3B-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-4B-

30 cyclopenta-1,3-dioxole-4-methanol 

N,N-Diisopropylethylamine (2lml) was added to a solution of [3aR-(3aa,4a,6a,6aa)J-6-

[7-chloro-5-(propylthio )-3H-l,2,3-triazolo[4,5-d]pyrimidin-3-yl]-tetrahydro-2,2-dimethyl-

4H-cyclopenta-l ,3-dioxole-4-methanol (prepared as described in WO 9703084) (55g) and 

.,=: ( lR-trans)-2-phenyl-cyclopropanamine, [R-(R* ,R*)]-2,3-dihydroxybutanedioate (1: 1) 

3S (prepared as described by L.A. Mitscheret al., J. Med. Chem. 1986, 29, 2044) (11.3g) in 
dichlo~omethane (500ml). The reaction mixture was stirred at room temperature for 3 
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hours, then washed with water, dried ind evaporated. The residue was purified (SiQz, ethyl 
acetate:dichlorornethane 3:7 as eluant) to afford the subtitle compound (19g}. 
MS (APCI) 497 (M+lr', 100%) 

s b) 3-[[3aS-[3aa,4cx(lS* ,2R*),6a,6aaJ]-Tetrabydro-6-(iodomethyl)·2,2-dimethyl-4H· 

cyclopenta-1,3-dioxol-4-yl]-N-(2-phenylcyclopr0pyl)•S·(propylthio)·3B·1,2,3· 

triazolo[ 4,5-4.Jpyrfmidine-7-amine 

Prepared according to the method of example 8, step (a), using the product of step a). 
10 MS (APCI) 606 {M+Ir, 100%) 

c} [1S-[1a,2a,3P,5PC1S*,2R*)]]·3-(lodomethyl}·5·[7·[(2·phenylcyclopropyl)amino]-5· 

(propylthio )·3B-l,2,3-triazolo[4,S-d]pyririddin-3-yl]•cyclopentane-1,2-diol· 

Prepared according to the method of example 11, step (c), using the product of step b). 

IS MS (APCI} 567 (M+lr". 100%) 

d) [lS·[l<X,2a,3[3,5~(1S*,2R*)]]·3.;[(Ethylamino)methyl]·5·[7·[(2-

phenylcyclopropyl)aminoJ-5-(propylthio)·3B-1,2,3-biazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentane-1,2-dlol 

20 Prepared according to the methOd of example 11, step (c), using the product of step c) and 
aqueous ethylamine. 
MS (APCI) 484 (M+H", 100%) 
NMR 8H (~-DMSO} 9.35 (lH, d), 7.31-7.15 (SH, m}, 5.03-4.97 (2H, m}, 4.42 (lH, q), 

3.86 (lH, t), 3.23-3.19 (lH, m), 3.00-2.80 (2H, m}, 2.80-2.70 (lH, m), 2.64-2.57 (3H, m), 

2S 2.40-2.25 (lH, m), 2.15-2.12 (2H, m), 1.85-1.78 (lH, m), 1.54-1.47 (2H, m), 1.32-1.28 
(lH, m), 1.11-1.01 (4H, m), 0.86-0.80 (3H, m). 

Example13 · 

[1S-[la,2a,3~,SP(1S*,2R*)]].;3-(Aminomethyl)·S;.[7~[(2·phenylcyclopropyl)amino]·5-
3o (propyltbio)-3H-1,2,3-triazolo[4,S-d]pyrimidin·3·yl]·cyclopentime·l,2·diol, 

Hydrochloride salt· 

a) [1S-[1a,2a,3p,sp(tS* ,2R*)]]-3-Azldomethyl-5·[7·[(2-phenylcyclopropyl)amino}·S­

(propylth!o )·3H;.1,2,3-triazolo[ 4,S-dJpyrimidin-3-yl]•cyclopentane·l,2-diol 

ls A solution.ofthe product ofExamplel2, step (c) (0~9g)in dimethylsulphoxide (5ml) was 

treated .with sodium a2:ide (0.125g) ind the ·reaetion mixture stirred at room temperature· for 
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7 hours, then poured into ethyl acetate (200ml), washed with brine (3 x lOOml), dried and 

concentrated. The residue was triturated with diethyl ether affording the subtitle compound 

(0.64g). 
MS (APCI) 482 (M+Jr, 100%) 

b) [1S·[la,2a,3IJ,5Ji(1S*;JR.*)]]·3~(Aminomethyl)·S·[7·[(2·phenylcyclopropyl)amino]­

S·(propylthio)·3H·l,2,3·triazolo[4,5-d]pyrimidln-3-yl]-cyclopentane-l,2·diol, 

Hydrochloride salt 

10 A solution of the product from step (a) (0.22g) in ethanol (7ml) was treated with 10% 

palladium on carbon (0.03g) and the resultant suspension was stirred under 4 atmospheres 

pressure of hydrogen for 24 hours. The reaction mixture was then filtered and the resultant 

solution was treated with excess ethereal hydrochloric acid to precipitate a white solid. The 

solid was flltered off and washed with ethyl acetate to afford the title compound (0.13g). 

is MS (APCI) 456 (M+W, 100%) 

20 

NMR 8H (<l6-DMSO) 9.39 (lH, d), 8.02 (3H, s), 7.31-7.18 (SH, m), 4.96 (lH, q), 4.33 (lH, 

t), 3.96 (lH, t), 3.22-3.19 (lH, m), 3.15-3.05 (lH, m), 2.95-2.80 (3H, m), 2.33-2.28 (2H, 

m), 2.13-2.11 (lH, m), 1.87-1.79 (lH, m), 1.55-1.45 (3H, m), 1.35-1.31 (lH, m), 0.81 (3H, 

t). 

Example14 

[1S-[la,2a,3P,5P(1S* ,2R*)Jl-3·(2-Aminoethyl)-S-[7·((2·phenylcyclopropyl)amino]-5· 

(propylthio)-3B-l,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1,2-diol, 

hydrochloride 

a) [3aR-[3aa,4a,6a(lR* ,2S*),6aa]]-Tetrahydro-2,2-dimetbyl-6-(7·[(2· 

phenylcyclopropyl)amino]·S·(propylthio )·3H-l,2,3-triazolo[4,5-d]pyrimidin·3·yl]-4H­

cyclopenta-1,3-dioxole-4-acetonitrile 

The product of examplel2, step (b) (1.25g) in dimethylsulphoxide (lOml) was treated with 

30 sodium cyanide (0.22g) and the reaction mixture stirred for 6 hours. The mixture was 

poured into ethyl acetate (200ml), washed with brine (3 x lOOml), dried and concentrated. 

Purification (Si02. ethyl acetate: isohexane 1:2 as eluant) afforded the subtitle compound 
(0.88g). 

... MS (APCI) 506 (M+H\ 100%) 

35 
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b) [3BR·(3aa,4a,6a(1R* ,2S*),6a<i]· Tetrilhydr~2,2~dimethyl-6-[7·[(~ 
phenylcyclopropyl)amino]·S-(prop~lsulpbo~yl)-3H~1,2,3-triazoio[4,5-d]pyrimidin·3· 
yl]-4B-cyclopenta-1,3-dioxole-4·acetonitrile 

s A solution of the product from step (a) (0.88g) in ethanol (20ml) was treated with 3-

chloroperoxybenzoic acid (1.S8g of 57% grade material). The reaction mixture was stirred 
. . ! • 

at room temperature for 18 hours then concentrated. The residue was dissolved in ethyl. 

acetate (200ml), washed with a saturated aqueous solution of 'sodium metabisulphite 

(1 OOml) followed by saturated aqueous sodium bicarbonate (3 x lOOml) then dried and 

10 concentrated. Purification (Si~, ethyl acetate: isohexane 1:1 as eluant) afforded the 

subtitle compound (0.89g). 

MS (APCn 538 {M+W, 100%) 

c) 3-[[3aS-(3aa,4a(lS* ,2R*),6a,6aa]]-6·(2-Ammoethyl)·tetrahydro·2,2·dimethyl·4H· 

as cyclopenta-1,3-dioxol-4-yl]·N-[(~phenylcycl()propyl)amino]-5-(propyJsulfonyl)·3B-

1,2,3·triazolo[ 4,5-d]pyrimidine-7-amine, Acetate salt 
. . 

A solution of the product from step (b) (0.82g) in glacial. acetic acid (7ml) was treated with 

platinum oxide (0. lSg) and the resultant suspension was stirred under 4 atmospheres 

pressure of hydrogen for 20 hours. The reaction mixture was then filtered and 

20 concentrated. Tritruration of the residue with diethyl ether yielded the subtitle compound 

which was collected by filtration (0.75g). 

MS (APCI) 542 (M+W, 100%) 

d) 3-[[3aS-(3aa,4a(lS* ,2R*),6a,6acx]]·6-(2-Aminoethyl)·tetrahydro-2,2-dimethyl-4H-

2s cyclopenta-1,3-dioxol-4-yl]·N·[(2·phenylcyclopropyl)amino]-5·(propyltbio )-3H -1,2,3· 

triazolo[4,5-d]pyrimidine-7-amine 

A solution of the product from step (c) (0.74g) inN,N--Oimethylfonnamide (DMF)(Sml) 

was added to a solution of sodium propanethiolate ( 1.~9g) in DMF ( 1 Oml). The reaction 

mixture was stirred at room temperature for 1 hour then poured into a saturated solution of 
30 brine (100ml), then extracted with ethyl acetate (2 x lOOml). The combined organics were 

washed with brine (3 x lOOml) then dried and concentrated. Purification (Si02, methanol: 

chloroform 1:4 as eluant) afforded the subtitle compound.(0.S8g). 

MS (APCI) 510 (M+H"', 100%) 

Im ;: 
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e) [1S·[la,2a,3P,SPC1S* ,2R*)]]·3;.(2-Aminoethyl)·5·[7·[(2-phenylcyclopropyl)amino]· 

S-(propylthio)-3B·l,2,3·triazolo[4,5-d]pyrimidin·3·yl]·cyclopentane-1,2-diol, 

hydrochloride 

A solution of the product from step (d) (O.S2g) in methanol (Sml) was treated with 2 molar 

s aqueous hydrochloric acid (2m1) and the reaction left to stand for 6 hours then 
concentrated. Purification (HPLC, Novapak• C18 column, 0.1 % aqueous trifluoroacetic 

acid:acetonitrile, gradient elution 70:30 to 0: 100 over IS minutes) afforded the title 

compound (0.13g). 
MS (APCI) 470 (M+Ir', 100%) 

to NMR SH (~-DMSO) 9.36 (lH, d), 7.90 (3H, s), 7.31-7.15 (SH, m), 4.93 (lH, q), 4.31 (lH, 

t), 3.81 (lH, t), 3.22-3.18 (lH, m), 2.95-2.82 (4H, m), 2.44-2.38 (lH, m). 2.13-2.11 
(lH,m), 2.03-2.01 (lH, m), 1.91-1.86 (lH, m), 1.74-1.64 (2H, m), 1.55-1.47 (3H,.m), 1.35-

1.31(lH,-m),0.82 (3H, t). 

lS Example 15 

[lS·[la,2a,3P(E),5Ji(lS* ,2R*)Jl·3·(3·Aminoprop-1-enyl)·S-[7 ·[(2· 

phenylcyclopropyl)amino)·5·{propylthio )·3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]· 

cy~lopentane-1,2-diol, hydrochloride 

20 a) [3aR-[3aa,4a(E),6a(lR* ,2S*),6aa]l-3-[Tetrahydro-2,2-dimethyl·6·[7·[(2-

Phenylcyclopropyl)amino )-5-(propylthio )·3H-1,2,3-triazolo[4,5-d]pyrimidin·3·yl]-4H· 

cyclopenta-1,3-dioxol-4-yl]·2-propenoic acid , ethyl ester 

The product of example 12, step (a) (1.60g) in dimethyl sulphoxide (15ml) was treated 
with pyridine (0.25g) followed by trifluoroacetic acid (0.18g) andN,N-

25 dicyclohexylcarbodiimide (l.99g). The reaction mixture was stirred at room temperature 
for S hours then carbethoxymethyJenetriphenylphosphorane (l.82g) was added and stirring 

continued for a further 18 hours. The mixture was then diluted with ethyl acetate (300ml) 

and cooled in an ice bath, before adding oxalic acid (1.59g). After 30 minutes the mixture 

was filtered and the resultant solution washed with saturated aqueous sodium bicarbonate 
Jo solution (2 x lOOml) followed by saturated aqueous brine (2 x lOOml). The ethyl acetate 

solution was concentrated the purified (SiO,., ethyl acetate: isohexane 1 :4 as eluant) to 

afford the subtitle compound (1.52g). 

MS (APCI) 565(M+W,100%) 
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·b) 3-[[3aR-[3aa,4a(E),6a(lR* ,2S*),6aCX.]]· Tetrahycir0..2,2-dbnethyl-6-[7-[(2-

phenylcyclopropyl)amiilo]:s~(propylthio)-3H-1,2,3-tri8zolo[4,S-d]pyrimidm·3·yl]-4B­
cyclopenta-1,3-dioxol-4-yQ-2-propenol 

A solution of the product from step (a) (1.45g) in tetrahydrofuran (40ml) at -78°C was 
s treated with DIEfAL-H9 (JS M solutfon in toluene, 7.0inl). The mixture was stirred at 0°C 

for 1 hour, then methanol (lml) added and the reaction mixture poured into dilute 

aqueous sodium hydloxide soluti0n (lOOml)~ This mbtiute was extracted with ethyl aceiate 
(100ml) and the extract washed with aqueous brine before being concentrated. Purification 
(Si(h, ethyl acetate: isohexane 1:1 as eluant) afforded the subtitle compound (1.20g). 

10 MS (APCI) 523 (M+:a+, 100%) 

~ .· 
c)· 3-[[3aS-[3aa,4cx(E),6a(lS* ,2R*),6acx]]-Tetrahydro-6-(3-iodo-prop-1-enyl)-2,2· 

dimethyl-4H-cyclopenta-l,3-dioxol-4-yl]-N-(2-phenylcyclopropyl)·5-(propylthio)·3H-

1,2,3-triazolo[ 4,5-d]pyrinddine-7-amine 

is Prepared according to the method of example 8, step (a), using the product of step (b). 

MS (APCI} 633 (M+lr, 100%) 

d) 3-[[3aS-[3aa,4a(lS* ,2R*),6a(E),6aa]]-6-(3-Aminoprop-1-enjl)·tetrahydM-2,2· 

dimethyl-4H·cyclopenta-1,3-dioxol-4-yl]-N-[(2-phenylcyclopropyl)amino]·5-

20 (propylthio)-311-1,2,3-triazolo[4,5-d]pyrimidine-7-amine 

Asolution of the product of step (c) (0.60g) in methanol (Sml)/ tetrahydrofuran (Sml) was 
. . 

treated with concentrated aque<>us ammonia (2ml). The reaction mixture was left to stand 

for 7 hours at room temperature then concentrated and purified (Si02, methanol: 
chloroform 1:4 as eluant) to afford the subtitle compound (0.21g) 

2S MS (APCI) 522 (M+W, l00%) 

e) [1S-[1a,2a,3~(E),5(3(1S* ,2R*)]J-3-(3-Aminoprop·l-enyl)-S·[7·[(2- . 

phenylcyclopropyl)amino ]·5-(propylthio )·3B-1,2,3-triazolo[4,5o.d)pyrimidin-3-yl)· 

cyclopentane-1,2-diol, hydrochloride 

30 Prepared according to the methOd of example 14, step (e), using the product of step (d). 
MS (APCI) 482 (M+lt, 100%) 

NMR 8H (d6-DMSO) 9.37 (lH, d), 8.04 (3H, s), 7.31-7.15 (SH, m), 5.98-5.93 (lH, m), 

5.63-5.58 (lH, m), 4.31 (lH, t), 3.89 (lH, t), 3.43 (2H, t), 3.21-3~18 (lH, m), 2.94-2.83 

(2H, m), 2.72-2.69 (lH, m), 2.44-2.39 (lH, m), 2.18-2.10 (lH, m), 1.98-1.85 (lH, m), 

35 1.54-1.46 (3H, m), 1.36-1.32 (lH, m), 0.81 (3H, t). 
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Example16 

N-Ethyl·N-[[lR-[la,2P,3P,4a(lR* ,2S*)]]-2,3-dihydroxy-4-[7·[(2-

pbenylcyclopropyl)amino]-5.;.(propyltbio)-3B·l,2,3-biazolo[4,5-d]pyrimidin-3·yl]· 

cyclopentylmethyl]-3-methoxy-propanamide 

s Prepared according to the method of example 1, step h) using the product of Example 12 

and 3-methoxy-propionic acid 
MS (APCI) 570 (M+W, 100%) 

NMR 3H (~-DMSO) 9.34 (lH, d), 7.31-7.lS (SH, m), S.16-4.73 (3H, m), 4.S0-4.40 (lH, 

m), 3.85-3.78 (lH, m), 3.65-3.60 (lH, m), 3.55 (2H, t), 3.40-3.35 (2H, m), 3.20 (3H, s), 

10 2.95-2.85 (2H, m), 2.60-2.55 (2H, m), 2.32-2.28 (2H, m), 2.16-2.14 (lH, m), 1.80-1.70 
(lH, m), 1.5S-1.50 (2H, m), l.38-1.35 (lH, m), 1.18-1.10 (2H, m), 1.07-1.00 (lH, m), 

0.84-0.80 (3H, m). 

Example17 

u [1S-[la,2a,3fj{E),Sp(1S* ,2R*)J]-3-[3-[(2-Dimethylaminoethyl)amino ]-prop-1-enyl]-5· 

[7-[ (2-phenylcyclopropyl)amino J-5-(propylthio )-38-1,2,3-triazolo[ 4,5-d]pyrimidin-3-

yl]-cyclopentane-1,2-diol ditrmuoroacetate 

a) 3-[[3aS-[3aa,4a(lS* ,2R*),6a(E),6aa]]-6-[3·[(2-dim.ethylaminoethyl)amino]-prop·l-

20 enyl]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxol-4·Yl]·N·[(2-

phenylcyclopropyl}amino ]-5·(propylthio )-3H-1,2,3-triazolo[4,5-d]pyrimidine-7-amine 

A solution of the product of example 15, step (c) (O.SOg) in dichloromethane (6ml) was 

treated with N,N-dimethylethylenediamine (0.lOg) and allowed to stand at room 

temperature for 2 hours. The solution was then concentrated and the residue triturated with 
2S diethylether (20ml) to afford the subtitle compound (0.45g). 

MS (APCI) 593(M+lr,100%) 

b) [1S-[la,2a,3p(E),5~(1S* ,2R*}]]-3·[3-[(2-Dimethylaminoethyl}amino ]·prop-1-enyl]· 

5-[7-[(2-phenylcyclopropyl)amino ]·5-(propylthio)-3B· 1,2,3-triazolo[ 4,5-d]pyrimidin· 

30 3-yl]-cyclopentane-1,2-diol ditriftuoroaceta.te 

Prepared from the product of step (a) according to the method of Example 14, step (e). 
MS (APCI) 553 (M+lf", 100%) 
NMR SH (~-DMSO) 9.37 (IH, d), 8.21 (3H, s), 7.32-7.16 (SH, m), 6.21-6.18 (lH, m), 

5.80-5.75 (lH, m), 5.01-4.99 (lH, m), 4.32 (lH, t), 4.03-3.96 (3H, m), 3.46-3.43 (2H, m), 

JS 3.36-3.32 (2H, m), 3.22-3.20 {IH, m), 3.04 (6H, s), 2.95-2.78 (3H, m), 2.13-2.10 (lH, m), 

2.02-1.95 (lH, m), 1.54-1.45 (3H, m}, 1.35-1.32 (lH, m), 0.80 (3H, t). 
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Example IS 

[1R·[la,2P,3P,4a(1R* ,2S*)]]·N·[2·[2,3-dihydroxy-4-[7·[(2-phenylcyclopropyl)amino]­
S·(propylthio )·3B·1,2,3·triazolo[4,S-d]pyrimidin·3·yl]· 

s cyclopentylmet:liylamino]ethyl]·acetamide 

A solution of the product of example 12, step (c) (0.70g) in dimethylsulphoxide (3ml) was 

treated with N-acetylethylenediamine (0.38g) and then heated at 6S°C for 3 hours. The 

mixture Was then diluted With ethyl acetate (lOOinJ) and this solution Was WaSbed With 

saturated aqueous brine (2 x 100ml). The organic phase was allowed to stand for 1 hour 
10 and the resultant white precipitate isolated to afford the title compound (0.23g). 

MS (APCI) 541 (M+Ir, 100'1) 

NMR 8H (d6-DMSO) 9.33 (lH, d), 7.80 (lH, s), 7.31-7.15 (SH, m), 5.02-4.97 (2H, m), 

4.78 (lH, s), 4.41 (lH, q), 3.84 (lH, t), 3.20-3.18 (lH, m), 3.13-3.09 (2H, m), 2.95-2.83 

(2H, m), 2.71"'.2.69 (lH, m), 2.60-2.53 (2H, m), 2.34-2.32 (lH, m), 2.14-2.09 (2H, m), 

1s 1.53-1.48 (3H, m), 1.33-1.31 (lH, m), 0.8~ (3H, t). 

Example19 

[1S-[la,2a,3a,SP(lS*, 2R*)]]-3-Amino-S-[7·[(2-phenylcyclopropyl)amino]-5· 

(propylthio)·3H·l,2,3-triazolo[4,5-d]pyrimidin-~yl]·cyclopentane-1,2-diol, 

20 hydrochloride 

a} (lR-cis)-Bis(l,1-dimethyJethyl)-4-hydroxy-2-cydopentenylimidodicarbonate 

To a suspension of ether washed sodium hydride (60% dispersion in oil; 0.3 lg) in THF 
(30 ml) was added imjdodicarbonic acid bis-(1,1-dimethylethyl)ester (1.84 g). The mixture 

25 was stirred at 40°C for 1 hour. To the mixture at ambient temperature was .then added (lS­

cis)-4-acetoxy-2-cyclopenten-1-ol (O.S g) and tetrakis(triphenylphosphine)palladium (0) 

(0.185 g). The reaction mixture was stirred for 24 hours and purified (Si02, ethyl acetate: 

hexane 1:9 as eluant) to give the sµbtitle compound as a colourless solid (0.9 g). 
NMR SH (<i6-DMSO) 1.43 (18H, s), 1.61 (lH, ddd, J=12.3, 7.7, 6.4 Hz), 2.54 (lH, dt, 

30 1=12.6, 7.4 Hz), 4.51-4.57 (lH, m), 4.86 (lH, tq, 1=8.0, 1.8 Hz), 4.91 (lH, d,1=5.4 Hz), 

5.71-5.77 (2H, m). 

b) [1R·(la,2~,3P,4a)]-2,3,4-Trihydroxycyclopentenylimido dicarbonic acid bis(l,1· 

dimethyle~yl) ester· 

35 The subtitle compound was prepared according to the method of example 1 step (f) using 

the pro<;luct of step (a). 
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NMR 8H (<if-DMSO) 1.44 (18H,s), 1.46-1.60 (lH, m), 1.97.;.2.05 (JH, m), 3.SS-3.58 (IH, 

m), 3.66-3.73 (lH, m), 4.11-4.21 (2H, m), 4.54 (IH. d, J=4.8 Hz), 4.56 (IH, d, J=S.9 Hz), 

4.82 {lH. d, J=4.6 Hz) 

5 c) (3aR-(3aa,4d,6cx,6aa)]·6-Amino-2,2-dbnethyl-tetrahydro-4H-cyclopenta-t,3-dioxol-

4-ol, hydrochloride 

The product from step (b) (17.37g) in 6M HCI (lOOml) and ~ethanol (500ml) was stirred 

for 18 hours. The mixture was evaporated and then azeotroped with toluene (4 x 200ml) to 

give a colourless powder (8.67g). This solid was suspended in acetone (250ml), 2,2-

10 dimethoxypropane (25ml) and cone. HCl (0.2ml) were added and the reaction 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 and azeotroped with toluene (4 x 200ml) to give the subtitle 

compound as a colourless solid (10.lg). 

15 MS (APCI) 174 (M+lr, 100%) 

d) [3aR-(3acx,4a,6a,6aa)]·6-[[6-Chloro-5-nitro-2-(propylthio)-pyrimidin-4-yl]amino ]· 

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

A solution of the product from step (c) (10.0g) and N ,N-diisopropylethylamine (35ml) in 

20 THF (600ml) was stirred for lhour; The mixture was filtered and the solution was added 

over lhour to a solution of 4,6-dichloro-5-nitro-2-(propylthio)-pyrimidine (prepared as 

described in WO 9703084) (25.57g) in THF (lOOOml) and stirred for a further hours. The 

solvent volume was reduced in vacuo and ethyl acetate was added (1 OOOml). The mixture 

was washed with water and the organic layers were dried (MgS°'), evaporated and 

25 purified (Si02, isobexane-ethyl acetate as eluant) to the subtitle compound (14.22g). 

MS (APCI) 405 (M+W, 100%) 

e) [3aR-(3aa,4a,6a,6aa)]-6·[(S-Amino-6-chloro-2-propylthiopyrimidin·4·yl)amino]­

tetrahydro-2,2-dimetbyl-4H-cydopenta-1,3-di.oxol-4-ol 

30 Iron powder (2.30g) was added to a stirred solution of the product of step (d) {2.61g) in 

acetic acid {lOOm.l). The reaction mixture was stirred at room temperature for 2 hours~ 

concentrated to half volume, diluted with ethyl acetate and washed with water. The organic 

phase was dried and concentrated to afford the subtitle compound (2.28g). 

MS (APCI) 375 (M+H\100%) 

35 
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f).[3aR·(3aa,4a,6a,6aa)]·6 .. [7-Chloro-5-(propyltbio)-3B-1,2~triazolo[4,5-d]· 

pyrimidln-3-yl]·tetrahydro-2,2-dimethyl-4B-cyclopent8·1~dioxo14oJ 

Prepared according to the method of example 1, step (f) using the product of step (e). 
MS (APCI) 386 (M+IF, 100%) 

g) (1R-trans)·N·[(2,4·Dimethoxyphenyl)methyl]·2·phenyl-cyclopropanamine 

A solution of (IR~trqns)-2-phenyl-cyclopropanamine, [R-(R* ;R*)]-2,3-

dihydroxybutanedioate (1:1) (prepared as described by L.A. Mitscher et at., J. Med. Chem. 
10 1986, 29, 2044) (1.92g) in IN aqueous NaOH (50ml) was stirred for 10 minutes and 

extrac;ted with dichloromethane. The .extract was dried, evaparated·and·the re5idue was 
dissolved in methanol (30ml). To this was added 2,4-dimethoxybenzaldehyde ( l .12g) and 
the pH adjusted to 5 with acetic acid. Sodium cyanoborohydride (0.46g) was added. The 
mixture was stirred overnight, basified with 2N NaoH:and·extracted with ethyl acetate. 

15 The extract was dried, evaporated and purified·(Si{)z, methanol:dichloromethane: 0.880 
ammonia 2: 98: 0.1 as eluant) to afford the subtitle compound (1.lOg). 

NMR 3H (CDC}])7.23-6.97(6H, m), 6.49-6.41 (2H, m), 3.73 (3H, s), 3.69 (3H, s), 3.66 

(2H, s), 2.21-2.16 (lH, m), 1.82-1.76 (lH, m), 1.01-0.87 (2H, m). 

20 h) [3aR·[(3aa,4a,6a(lR* ,2S'*),6aaJ]•6·[7-[N·[(2,4,;.Dimethoxyphenyl)methyl]•(2· 

phenylcyclopropyl)amino ]·5-(propylthio) .. 3H·1;2,3-triazolo[4,5-d]pyrimidin-3·yl]· 

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

The sub-titJe compound was prepared using the method of example 12, step (a), from the 
product of step (g) and the product of step {t). 

25 MS (APCI) 633 (M+W, 100%) . 

i) Triftuoromethanesulfonic acid, [3aR·[3aa,4a,6a{lR* ,2S'*),6aa]-[tetrahydro-2,2-

dimethyl-6-[7·[N·(2,4-dimethoxyphenyl)inethyl-{l-;phenylcyclopropyl)amino]-S­

(propylthio )·3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-4H-cyclopenta,;.1,3-dioxol-4-yl] 

30 ester 

Triflic anhydride (0.08ml) was added to a solution of the product from step (h) ( l 47trig) 

and pyridine (0.08ml) in dichloromethane (2ml) and stirred for 18 hours. Water was added 

and the mixture was extracted with dichloromethane. The organic layer was dried·. 

(MgS04), ~vaporated and purified (Si{)z, petrol:ether 3:2 as eluent) to give the sub-title 
35 compound as a white foam (166mg). 

MS CAPCI) 765 (M+W, 100%) 
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j) 3·[[3aS·[3aa,4a.(1S*,2R*),6~,6acx]·6·Amino·tetrahydro-2,2-dimethyl-4H· 

cyclopenta·l,3-dioxol4yl]·N-[(2,4·Dimethoxypbenyl)methyl]-N-(2-

pbenylcyclopropyl)·S·(propylthio)·3B·l,2,3·triazolo[4,S-d]pyrimidine-7·amine 

s A solution of tire product from step (i) (957mg) and sodium azide (289mg) in DMSO 

(lOml) was stirred for 18 hours. Water was added and the mixture was extracted with ether. 

The organic layers were evaporated and the residue taken into THF (lSml)/ water (lml) .. 

Triphenylphosphine (326mg) was added and the solution was stirred for 24 hours. The 

solvent was removed in vacuo and the residue purified (Si02, dichloromethane:methanol 

10 9:1 as eluent) to give the sub-tide compound (424mg). 
MS (APCI) 632 (M+W, 100%) 

k) [1S·[la,2a,3a,Sli(1S*, 2R*)J1·3·Amino·S-[7·[(2-pbenylcyclopropyl)amino]·S· 

(propylthio)-3B -l,2,3-triazolo[4,S-d]pyrimidin·3·yl]·cyclopentane-l,2-diol, 

u Hydrochloride 

A solution of the product from step (j) (252mg) in SM HCI (6ml)/methanol (1 Oml) was 

stirred for 3 days at 2<fC then at 50°C for 6h. The solvent was removed in vacuo and the 

residue purified (Si02, dichloromethane:methanol:~onia 40:7: 1 as eluent) to afford a 

.solid which was dissolved in dichloromethane (2ml)/ethyl acetate (2ml) and a solution of 

20 IM HCI in ether added. The resultant precipitate was collected and dried to give the title 
compound (59mg). 

m.p. 225-7°C. 

MS (APCI) 442 (M+W, 100%) 

NMR &H (dc;-DMSO) 9.39 (lH, d), 8.18-8.13 (3H, m), 7.33-7.14 (SH, m), 5.26 (6H, br), 

2S 5.16 (lH, q), 4.57 {lH, dd), 4.15-4.13 (lH, m), 3.92-3.80 (lH, m), 3.23-3.19 (lH, m), 2.97-
2.79 (2H, m), 2.38 2H, t), 2.16-2.10 (lH, m), 1.57-1.29 (3H, m), 0.82 (3H, t). 

Example20 

1-[[1S·[la,2P,3P,4a (IS* ,2R*)]]-2,3-Dihydroxy4[7·[(2-phenylcyclopropyl)amino]·S· 

30 (propylthio )-3H-1,2,3-triazolo[4,5-d]pyrimidin·3·yl]cyclopentylcarbonyl]·piperazine 

a) 4-[[lS-[1 a,2P,3P,4cx (lS* ,2R*)]]· Tetrabydro-2,2-dimetbyl-6-[7 ·[(2· 

pheliylcyClopi'opyl)aiilino]-S.:epropylthio )-"3.H=t;l;J=tiiazi>lo[ 4,S.Cf}pjiimidiD-"3-yl]-48.: · · 

cyclopen~-1,3-dioxole-4-carbonyl]-piperazine-1-carboxylic acid, 1,1-dimethyletbyl 
35 ester 
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Prepared according to the method of example. 1 step (h) using the product of example 5 

step (a) and 1-piperaZinecarboxylic acid, 1,1.;dirnethylethyl ester. 

MS (APCI) 679 (M+W, 100%) 

s b) l·[[1S-[la,2~,3~,4a(lS* ,2R*)])~2,3·Dibydroxy4-[7·[(2-phenylcyclopropyl)amino]- · 

5-(propylthio)·3B-1,2,3-triazolo[ 4,5-d]pyrlmidbi~3-yl]eyclopentylcarbonyl]·piperazine 

Prepared according to the method of example' 1 step (i) using the product of step (a). 

MS (APcl) 539 cM+H", 100%) . . 

NMR 8H (<i6;.DMS0)9.36 (lH, d), 7~56-7.31 (SH, m}, 5.2S-5jo (2H,'m), 5.04-5.01 (lH, 

10 m), 4.50-4.38 (lH, m), 4.14 (lH, br s),' 3.36-3;30 (7H, m), 2.97-2~92 (lH, m), 2.86-281 

{lH. m), 2.37-2.32 (3H, m), 2.15-2.10 (2H, m), 1.53-1.45 (3H, m), 1.38-1.31 (lH, m), 0.86 

(3H, t) 

IS 

Pharmacological data 

The preparation for the assay of the P.zr;receptor agoriisf/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 32% 

20 trisodium citrate (4 ml) as anti-coagulant. The tubes were centrifuged for 15 minutes at 

2400 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 1250 followed by further centrifugation for 15 minutes at 

6400. The supernatant was discarded and the platelet pellet resuspend~d in modified, 

25 Calcium Free Tyrode solution (10 ml) (CFI'), composition: NaCl 137mM, NaHC03 

l l.9mM, NaH:if04 0.4mM, KCl 2.7 mM, MgCl~ 1.l mM, dextrose 5.6 mM, gassed with 

95% (W5% C02 and maintained at 37°C. Following addition of a further 300 ng/ml POI2, 

the pooled suspension was centrifuged once more for 15 minutes at 6400. The supernatant 

was discarded and the platelets resuspended initially in 10 ml cFr with further CFT added 

30 to adjust the final platelet count to 2xl05/ml. This finai' stispension was stored in a 60 ml 

syringe at 3°C with air excluded. To allow recovery from PG}z-inhibition of nonnal 

function, platelets were used in aggregation studies no sooner than 2 hours after final 

resuspension. 

Im i! 
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In all studies, 3 ml aliquotSofplatelet suspension were addeat6'tubes containing CaCli 
solution (60 µI of SO mM solution with a final concentration of lmM). Human fibrinogen 
(Sigma, F 4883) and 8-sulphophenyltheophylline (8-SPT which was used to block any 

P1-agonist activity of compounds) were added to give fmal concentrations of 0.2 mg/ml (60 
s µI of 10 mg/ml·iolution of clottable protein in saline) and 300 nM (10µIof15 mM 

solution in 6% glucose), respectively. Platelets or buffer as appropriate were added in a 

volume of 150 µ1 to the individual wells of a 96 well plate. All measurements were made_ 

in triplicate in platelets from each donor. 

10 ·nie agonist/antagonist potency was assessed as follows. 

15 

. 
Aggregation responses in 96 well plates were measured using the change in absorbance 

given by the plate reader at 660 nm. Either a Bio-Tee Ceres 900C or a Dynatech MRX 

were used as the plate reader. 

The absorbance of each well in 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 µ1 to give a final concentration of 0, 0.01, 0.1, l, 10or100 mM. The plate was then 
shaken for 5 min on an orbital shaker on setting 10 and the absorbance read at 660 nm. 

20 Aggregation at this point was indicative of agonist activity of the test compound. Saline or 

ADP (30 mM; 10 µl of 450 mM) was then added to each well and the plate shaken for a 

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

Antagonist potency was estimated as a % inhibition of the control ADP response to obtain 
25 an IC50. Compounds exemplified have plCso values of greater than 5.0. 
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Claims 

1. A compound of formula (I) r= 
N 

NHR.2 

(I) 

wherein: 

R 1 is a Ct-6 alkyl, C3_g-cycloalkyl ora phenyl group, each group being optionally 

substituted by one or more substituents selected from halogen, OR8, NR9R 10, SR 11 or 

Ct-6 alkyl (itself optionally substituted by one or more halogen atoms); 

R2 is Ct-8 alkyl optionally substituted by one or mare substituents selected from halogen, 

OR8,.NR9R 10, SR11, C3_g-cycloalkyl, aryl (optionally substituted by one or more alkyl 

groups and/or halogen ato~). or Ct-6·alkyl; or R2 is a C3_g-cycloalkyl group optionally 

substituted by one or more substituents selected from halogen, OR8, NR9R lO, SR 11, 

C1-6-alkyl or phenyl (the latter two being optionally substituted by one or more substituents 
. . 8 .· 8 . . 11 . 12-13 

selected from halogen, N()i, C(O)R , OR , SR , NR -K , phenyl and C1-6·alkyl which 

is optionally substituted by one or more halogen atoms); 

one ofR3 or R4 is hydroxy and the other is hydrogen, hydroxy or NR9R10; 
s 14-15 . . 14 15 .. 

R is (CHVnNR -R where n is 0 to 6 and R · and R are independently hydrogen, 

C1-6·alkyl or phenyl; or R5 isCONR16R17 where R16 is hydrogen or C1-6-alkyl, and R17 

is Ct-6·alkyl or C3.6-cycloalkyl each of which is substituted by NR18R.19 and optionally 

substuted by phenyl, or R17 is C1-6·alkyl or C3_6-cycloalkyl substituted by phenyl which is 
. 18 19 18 19 . 

substituted by NR R where R and R are independently hydrogen, Ct-6·alkyl or 

phenyl; or R17 is a 5- to 8-membered saturated heterocycle containing one or more nitrogen 

atoms and optionally substituted on nitrogen by hydrogen, Ct-6-alkyl or phenyl; 

or R 16 and R 17 together with the nitrogen atom to whi~h they are attached form a 5- to 

8-membered ring which is .substituted by NR 18R 19 as defined above; or 

R 
16 

together with R 19 forms a 6- to 8-membered ring containing the two nitrogen atoms in 
. 11· 18 . s. 20 21 

which R and R are as defined above; or R 1s (CH2),NR CO(CH2)qOR or 
22 23 24 . 20 21 22 

(CH2)pNR (CH2)qNR COR where p and q are mdependently 1 to 4 and R , R , R , 

1111\111 11\11111111 lllll II llll 
* C L M S * 
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R23 and R24 are independthQy C1-4-alkyl or phenyl; or R5 ti-l:ff=CHCHiNR2:5R26 where 
R25 is hydrogen. Ct-6 alkyl or phenyl and r 6 

is hydrogen or (CHi)yNR27
R

28 where y is 2 
- 4 and R27 and R28 are independently hydrogen, C1-6 alkyl or phenyl; 
R8, R9, R10 and R11 are independently hydrogen or C1-6-alkyl; and 

R 12 and R 13 are'independently hydrogen, C1-6-alkyl or acyl groups; 
or a pharmaceutically acceptable salt or solvate thereof. 

2. A compound according to claim 1 having the following stereochemistry: 

NHR.2 

3. A compound according to claim 1 or 2 in which R 1 is C1.g alkyl. . 

4. A compound according to any one of claims 1 to 3 in which R2 is C1-6 alkyl or a 
1s C3.g-cycloalkyl group substituted phenyl 

S. A compound according to any one of claims 1 to 4 in which R3 or R4 are hydroxy. 

6. A compound according to any one of claims 1 to S in which R5 is (CH2)nNH2 where n 
20 isO, 1 or2, CONR16R17 wbereR16 is hydrogen and R17 is Ct-5 alkyl optionally 

substituted by NR
18

R 19 where R
18

andR19 are both hydrogen, or one is C1-6-alkyl, in 
particular methyl, and the other is phenyl, or R5 is CONR 16R 17 where R 16 is hydrogen and 
R 

17 
is CH2phenyl or acyclohexyl group each substituted by amino, or £i is CONR16a17 

h R
16 dR17 fi . • • • Rs. CH CHCH·~1"T1>25R26 h R25 dR26 w ere an or a p1perazme nng, or 1s = ~ """ . w ere an 

2S are both hydrogen or R25 is hydrogen and R26 is (CH2)~2, or RS is 
. 20 21 20 21 · s . 
CH2R CO(CH2hOR where R and R are C14 alkyl, or R 1s 
CH~(CHi)~COR24 where tr4 is C14alkyl. 

7. A compound according to claim 1 which is: 

//f 111111111111111111111111111 
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[lS-(ta,2p,3p,4a)]-4-[7-(Butylamino)-5-(propylthio)~3B-l,2,3-triazolo[4,s-d]pyrimidin-3-

Yl]-2,3-dibydroxy-N-[[3-(N-methyl- N•phenyl)amino]propyl]-cyclopentanecarboxamide, 
trifluoroacetate, 
[IS-(la,2p,3p,4a)]-N-[S~Aminopentyl}-4-[7;..(butylamino)-5;..(propyithio)-3B-l,2,3-

s triazoJo[4,5-d]pyrimidin~3-yl]-2,3•dihydroxy-cyclopentanecarboxamide, trifluoroacetate, 

[IS-( 1 a,2f3,3~,4a)]-N-[3-Aminopropyl]-4-[7-(butylamino}-5;..propylthio )-3B-l,2,3-

triazolo[4,5-d]pyrimidin-3-yl]-2,3-dihydroxy-cyclopentanecarboxamide, trifluoroacetate, 

[1S-(la,2J3,3fi,4a.)]-N-[(3-Aminophenyl)methyl]-4-[7-(butyl8mino)-5-)propylthio)-3H­
l,2,3-triazolo[4,5-d]pyrimidin-3-yl]-2,3-dibydroxy-cyclopentanecarboxamide, 

10 trifluoroacetate, 

[1S-[la,2f3,3P,4a(lS* ,2R*)]]-N-[3-Aminopropyl]-2,3-dihydroxy-4-[7-[(2-
phenyJcyclopropyl)amino )-5-(propylthio )-3H-l ,2,3-triazolo[4,5-d]pyrimidin-3-yJ]­

cyclopentanecarboxamide, trifluoroacetate, 
[ lS-[1 a,2(3,3(3,4a(1S* ,2R*)]]-N-[~transaminocyclobexyl].;.i,3-dibydroxy-4-[7-(2-

1s phenylcyclopropyl)amino )-5-(propyltbio )-3H-l ,2,3-triazolo[4,5-d]pyrimidin-3-yl]­
cyclopentanecarboxamide, bis(trifluoroacetate), 

[1S-(la,2a,3J3,SP)]-3-Amino-5-[7-(butylamino)-5-(propyltbio)-3H-1,2,3-triazolo[4,5-
d]pyrimidin-3-yl]-cyclopentane-l,2-diol, 

[1S-(la,2a,3fJ.SP>J-3-(Aminomethyl)-5-[7~(butylamino)-S-(propylthio)-3H-l,2,3-

20 triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-l ,2-diol, 
[lS-[1 a,2a,3p,spc IS* ,2R*)J]-3-Amino-5-[7~[(2-phenylcyclopropyl)amino ]-5-(propylthio )-

3H-l ,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1,2-diol, 
[lS-[1 a,2a,3P,5PC1S* .2R~)]]-3-(Ethylamino )-5-[7-[(2~pbenylcyclopropyl)amino ]-5-

(propylthio )-3H-l ,2,3"".tri~olo[4,5-d]pyrimidin-3-yl]-cyclopentane-1 ,2-diol, 
2S [1S-[la,2a,3p,spc IR* .2$*)]]-3-[(Methylamino )methyl]-5-[7-[(2-

phenylcyclopropyl)amino ]-5-(propylthio )-3H-l,2,3-triazolo[4,5-d]pyrimidin-3-yl]­
cyclopentane-l ,2-diol, 
[1S-[la,2a,3P,5PC1S*,2R*)]]-3-[(Ethylamino)methyl]-5-[7-[(2-phenylcyclopropyl)amino]-

. . . 
. . 

5-(propylthio )-3H-l,2,3-triazolo[4,5-d]pyrimidin~3-yl]-cyclopentane-l ,2-diol, 
30 [lS-[1 a,2a,3f3,SPC lS* ,ZR*)]J-3-(Aminomethyl)-5-[7-[(2-phenylcyclopropyl)amino ]-5-

. : . . . . . . . 

(propyltbio )-3H-l ,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-l,2-diol, [lS-
[1 a,2a,3P,5f3(1S* ,2R*>l1-3-(2-Aminoethyl)-5-[7-[(2-phenylcyclopropyl)ami~o J-5-

(propylthio )-3H- l ,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-1,2-diol, 
[IS-[1 a,2a,3f3(E),5f3(1S* ,2R*)]]-3-(3-Aminoprop-1-enyl)-5-[7-[(2-

3S phenylcyclopropyl)amino J-5-{propylthio )-3H-t ,2,3-triazolo[4,5-d]pyrimidin-3-yl]­
cyclopentane-l ,2-diol, 

11111111111111 11111 fllll 11 1111 
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N-Ethyl-N-[[lR-[ta,2p,3~;~&(1R* ,2S*)]]-2,3-dihydroxy~Tfl{(2-

phenylcyclopropyl)amino]-5-(propylthio)-3H-l,2,3-triazolo[4,5-d]pyrimidin-3-yl]­

cyclopentylmethyl]-3-methoxy-propanamide, 
[1S-[la,2a,3P(E),5PC1S* ,2R*)]]-3-[3-[(2-Dimethylaminoethyl)amino ]-prop-l-enyl)-5-[7-

s ((2-phenylcyclopropyl)amino ]-5-(propylthio )-3H-l,2,3-triazolo[4,5-djpyrimidin-3-yl]­
cyclopentane-1,2-diol ditrifluoroacetate, 
[1R-(la,2P,3P,4a(1R* ,2S*)]]-N-[2-[2,3-dihdyroxy-4-[7-[(2-phenylcyclopropyl)amino]-~­

(propylthio )-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentylmethylamino ]ethyl]­

acetamide, 
10 · [1S-[lcx,2a,3a,SP(1S*, 2R*)]]-3-Amino-S-[7-[(2-phenylcyclopropyl)amino ]-5-

lS 

20 

{propylthio )-3H-l ,2,3-triazolo[4,5-d]pyrimidin-3-yl]-cyclopentane-l ,2-diol, , 
1-([lS-[ 1 a,2p,31},4a{lS* ,2R*) ]]-2,3-Dihydroxy-4-[7-[{2-phenylcyclopropyl)amino )-5-

(propylthio )-3H-l,2,3-triazolo[4,5-djpyrimidin-3-yl]cyclopentylcarbonyl]-piperazine 
or pharmaceutically acceptable salts or solvates thereof. 

8. A pharmaceutical composition comprising a compound according to any one of claims 
1 to 7 in combination with a pharmaceutically acceptable diluent, adjuvent or carrier. 

9. A compound according to any one of claims 1 to 7 for use in therapy. 

10. A compound accoi.-ding to any one of claims 1 to 7 for use in the treatment or 

prevention of myocardial infarction, thrombotic stroke, transient ischaemic attacks, 
peripheral vascular disease and angina. 

2S 11. A compound according to any one of claims 1 to 7 for use in the treatment or 
prevention of angina. 

30 

12. A process for the preparation of a compound of formula (1) which comprises; 
(a) for compounds where R5 is CONllR 16R 17 reaction of a compound of formula (II): 

HOOC 

111111111111111111111111111111 
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where R1 ,·R2
, R3 alid R4 are as deflned in formula (I)·or are protected derivatives thereof, 

with a compound of formula (ID): 

where R 16 and R 17 are as defined in formula (I)~ or 

(b) far compounds of formula (I) where R5 is amino, performing. a Curtis rearrangement on 

a compound of formula cm as defined above, or 

10 and optionally thereafter (a) or (b) in any order: 

• converting one or more functional groups into a further functional groups 

• removing any protecting groups 

• fanning a pharmaceutically acceptable salt or solvate. 

15 
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