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The present invention provides new triazolo[4,5-d]pyrimidine compounds. their use as 

medicaments, compositions containing them and processes for their preparation. 

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 thrombouc 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 convergmg pathways lead to platelet aggregation. Whatever the initial 

is sumulus. the final common event ls a cross linking of platelets by bmding of fibnnogen to 
a membrane bindmg Site, glycoprotem Ilb/Illa (GPIIb/Illa). The high anti-platelet efficacy 

of antibodies or antagonists for GPIIb/illa lS 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 

25 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-hydroxytryptamine (5HT, 
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 followmg platelet adhesion (see 

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

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

35 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 by 
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the P21receptor subtype uniquely located on the platelet membrane. Recently it has been 

shown that antagonists at this receptor offer significant improvements over ocher anti­

thrombotic agents. Accordingly there is a need to find P2T"antagonists as anti-thrombotic 

agents. 

It has now been found that a series of triazolo[ 4,5-d)pyrimidine derivatives are 

P21receptor antagonists. In a first aspect the invention therefore provides a compound of 

formula (I): 

Rs 0 N=N 

"' I ., 
NHR-

N N 
Rs/ 

\ 
,' ' 

~ NYN R~ " 4 R 

SR
1 

(I) 

wherem: 

R 1 
is a C 1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3_g-cycloalkyl, aryl or a thienyl group, each 

group being optionally substituted by one: or more substituents selected from halogen, OR 
8
, 

NR9R 10
, SR 

11 
or C1-6 alkyl (itself optionally substituted by one or more halogen atoms); 

R2 is C1.s alkyl, C2.s alkenyl or C3.s cycloalkyl each of which may be optionally substituted 

by one or more substiruents selected from halogen, OR8
, NR9R 10

, SR11
, C 1•6 alkyl, 

C3•8 cycloalkyl, pyridyl or aryl (the latter two of which may be optionally subsatuted by 

one or more substiruents selected from halogen, OR20
, C(O)R11

, NR14C(O)R1s, 

20 NR16S02R17
, S02NR18R19

, nitro, NR12R13
, SR11

, methylenedioxy or C1-6 alkyl which is 

optionally substituted by one or more halogen atoms); 
3 4 

R and R are both hydroxy; 

Rs is hydrogen or C1-6 alkyl; R6 is C1.6 alkyl, optionally substituted by one or more groups 

selected from C1-6 alkyl, C2-6 alkenyl, C2•6 alkynyl, halogen, OR21
, C3•6 cycloalkyl, or R6 is 

2s C3-6 cycloalkyl, or R6 is -A-phenyl or -A-pyridyl each of which may be optionally 

substiruted by one or more groups selected from C1•6 alkyl, C2•6 alkenyl, C2•6 alkynyl, 

halogen, OC1.6 alkyl, C3.6 cycloalkyl, or rnethylenedioxy; or Rs and R6 together with the 

nitrogen atom to which they are attached for a 5 to 7-membered saturated ring optionally 

substituted by Ct.6 alkyl; 

30 A is a bond or C1.6 alkyl; 
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R8 is hydrogen, C1.6 alkyl (which may be optionally substituted by one or more halogen 

atoms) or aryl (which may be optionally substituted by one or moresubstituents selected 

from halogen, nitre, C(O)R
11

• OR
20

, SR
11

, NR
12

R
13

, NR
14

C(O)R
15

, NR16
S02R

17
, 

S02NR 18R 
19

); 

R9 is hydrogen. C1-6 alkyl (which may be optionally substituted by one or more halogen 

atoms) or aryl (which may be optionally substituted by one or moresubstituents selected 
, · C(O)R20 OR20 S 11 12 13 14C 1s 16 O 11 from halogen, mtro, . , R , NR R , NR (O)R , NR S 2R , 

S02NR1sR19); 

R 10 is hydrogen, C1.6 alkyl or C(O)C1.6 alkyl; 

R 
12 

and R 
13 

are independently hydrogen, C1-6 alkyl or together with the nitrogen atom to 

which they are attached form a 4- to 8-mernbered ring: 

R 15 is Cr-6 alkyl or phenyl; 

R 11
, R 14 and R 16 are independently hydrogen or Cr-6 alkyl; 

Rn is C1-6 alkyl or phenyl; 

1s R 18 and R 19 are independently hydrogen, C1•6 alkyl or phenyl; 

R20 is hydrogen, phenyl or C,.6 alkyl (which may be optionally substituted by halogen); 

R21 is hydrogen or C 1.6 alkyl, provided·that when R21 is H, R5 must be C1.6 alkyl. 

or a pharmaceutically acceptable salt or solvate thereof. 

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

branched. Aryl groups mclude phenyl and naphthyl groups. Acy I groups include 

C(O)C 1•6alkyl such as acetyl and 1-oxopropyl. 

Suitably R 
1 

is C 1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3.g-cycloalkyl, aryl or a thienyl 

25 group, each group being optionally substituted by one or more substituents selected from 

halogen, OR
8
, NR

9
R 

10
• SR 

11 
or Ci-6 alkyl (itself optionally substituted by one or more 

halogen atoms). Preferably R
1 

is Ct-6 alkyl, thienyl, or trifluoromethylphenyl. More 

preferably R1 is methyl, propyl. propenyl or thienyl. 

30 Suitably R2 is C 1.s alkyl, C2.s alkenyl or C3•8 cycloalkyl each of which may be optionally 

substituted by one or more substituents selected from halogen, OR8
, NR

9
R 

10
, SR 

11
, 

C 1•6 alkyl, C3•8 cycloalkyl. pyridyl or aryl (the latter two of which may be optionally 

substituted by one or more substiruents selected from halogen, OR20 . C( O)R 
11

, 

NR14C(O)R
15

, NR 16S02R 17
, S02NR

18R 19 , nitro, NR12
R

13
, SR11

, methylenedioxy or 
8 9 

35 C 1•6 alkyl which ts opt1onally substituted by one or more halogen atoms); where R . R . 

R 10
, R 

11
, R 

14
, R 

15
, R 

16
, R 17

, R18 and R 19 are as defined above. Preferably R
2 

is C1-6 alkyl 
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or a C3.g-cycloalkyl group optionally substituted by phenyl which itself can be optionally 

substituted by halogen, OR
8 

or C1-6-alkyl. More preferably R
2 

is cyclopropyl optionally 

substituted by phenyl, 4-methoxyphenyl, 3-chlorophenyl, 4-methylphenyl or 

4-fluoropheny 1. 

S~itably R5 is hydrogen or C1-6 alkyl: R6 is Cr-6 alkyl, optionally substituted by one or more 

groups selected from C1.6 alkyl, C2.6 alkenyl, C2.6 alkynyl, halogen, OR21 , C3•6 cycloalkyl, 

or R6 is C3•6 cycloalkyl, or R6 is -A-phenyl or -A-pyridyl each of which may be optionally 

substituted by one or more groups selected from C1.6 alkyl, C2.6 alkenyl, C2.6 alkynyl, 

10 halogen, OC 1.6 alkyl. C3.6 cycloalkyl, or methylenedioxy: or R5 and R6 together with the 

nitrogen acorn to which they are attached for a 5 to 7-membered saturated ring optionally 

subsmuced by Cr.6 alkyl. Preferably R
5 

is hydrogen and R
6 

is cyclopropyl, 

methylcyclopropyl, C1-6 alkyl, C1-6 alkyl subsuruted by halogen, preferably one or more 

flouoro acorns. More preferably R
5 

1s ethyl, isopropyl or isobutyl, or R5 
and R6 

together 

1s with the nitrogen atom co which they are attached form a pyrrolidme nng. Most preferably 

R5 is hydrogen and R
6 

is methyl or 2-fluoroethyl. 

20 

25 

30 

Partic~arly preferred compounds of the invention include those exemplified herein, both in 

fitt base form and as a pharmaceutiaclly :acceptable salt or solvate thereof. 

According to the invention there is further provided a process for the preparation of a 

compound of formula (I) which comprises reaction of a compound of formula (II): 

NHR.2 

(II) 

where R1 and R2 are as defined in formula (I) or are protected derivatives thereof, p1 and P
2 

are hydrogen or protecting groups and Y is CCiH. with a compound of formula (ill): 
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where R5 and R 6 are as defined in fonnula (I), and optionally thereafter in any order: 
• converting one or more functional groups into a further functional groups 
• removing any prorecting groups 

• fornung a pharmaceuucally acceptable salt or sol vate. 

Examples of suitable groups which each P 
1 

and P
2 

can independently represent are 

C l-6-alky l (preferably methyl), benzyl, (C 1-6-alky 1)3Si (preferably trimethylsilyl) and a 
1 ") C(O)C I-6-alkyl group (preferably aceryl). Preferably the two groups P and p- together 

with the atoms to which they are attached complete a ring, for example the two groups P 
1 

") 

10 and p- together represent an alkylidene such as methylidene or, more preferably, 

isopropylidene, or an alkoxy methylidene such as ethoxymethylidene. 

The reaction of compounds of formula (II) and (ill) is preferably carried out in the presence 
of a coupling agent using methods known from peptide synthesis (see M. Bodanszky and 

1s A. Bodanszky, The Practice of Peptide Synthesis, Springer-Verlag, 1984). Suitable 
coupling agents include l, 1 '-carbonyldiimidazole and dicyclohexylcarbodiimide; the 
preferred coupling agent 1s bromo-tns-pyrrolidino-phosphonium hexafluorophosp_b.ate or 
benzotnazole-1-yl-oxy-tns-(dimethylamino)phosphoniumhexafluorophosphate, used m the 
presence of N,N-dusopropyiethylamme. 1'.'he reaction is preferably carried out in N.N-

20 dirnethylformarnide (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. 

Protecting groups can be added and removed usmg known reaction conditions. The use of 
protecting groups is fully described m 'Protective Groups in Organic Chemistry', edited by J 

25 W F McOmie, Plenum Press (1973), and 'Protective Groups in Organic Synthesis', 2nd 
edition, T W Greene & PG M Wutz, Wiley-Interscience (1991). 

Alternative methods of activating a compound of formula (II) wherein Y is CQH include 
fonnacion of an acyl halide or an acetic anhydride. Acid anhydrides may be formed by 

30 treatment with an acyl halide, such as acetyl chloride in the presence of a base, such as 
pyridine or by treatment with a dehydrating agent such as acetic acid anhydride or 
phosphorus pentoxide m an mert solvent. Acy! halides may be fanned by treatment of the 
acid wi~~ a halogenatmg agent, for example P(III), P(V) or S(IV) halides such as 

phosphorus trichlonde. Acyl halides may also be prepared by an exchange reaction of the 
35 acid with an acyl halide such as oxalyl bromide. The reacuons may be performed in the 

halogenatmg agent or acyl halide as solvent or in other inert solvents such as methylene 
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chloride, at a temperature of from 0 to 150°C. Activation is preferably carried out by 

treatment with oxalyl chloride in dichloromethane at room temperature. 

Deprotect1on can be carried out using methods generally known in the art. For example for 

groups P 
1 
!P

2 
deprotection is preferably carried out as follows: 

l ., 
(i) where one or both of P and p- represent C(O)C l-6-alkyl, these groups can be 

removed by basic hydrolysis, for example by using a metal hydroxide, preferably an alkali 

metal hydroxide, such as sodium hydroxide or lithium hydroxide, or quaternary ammonium 

10 hydroxide in a solvent, such as aqueous ethanol or aqueous tetrahydrofuran, at a 

temperature of from l 0° to 100°C, preferably the temperature is around room temperature; 

or by acidic hydrolysis us mg a mineral acid such as HCl or a strong organic acid such as 

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

15 (ii) where one or both of P
1 

and P
2 

represent (C1-6·alkyl)3Si, these can be removed by the 

use of, for exampie, a fluoride ion source, for example tetra-n-butylammomum fluoride or 

hydrogen fluoride; 

(iii) where one or both of P 
1 

and P
2 repre~ent a C 1-6-alky I group, these groups can be 

20 removed by the use of, for example, boron tribromide; 

(iv) where one or both of P 
1 

and P
2 

represent a benzyl group these 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 to 5 bar, in a solvent, such as acetic 

2s acid; and/or 

30 

(v) where both P
1 

and P
2 

together represent alkylidene or an alkoxy alkylidene, they can 

be removed by the use of, for example, a mineral or organic acid, preferably by using 2M 

aqueous hydrochloric acid in methanol/1,4-dioxane at room temperature. 

Compounds of formula (ill) are commercially available or can be prepared by literature 

methods known to those skilled in the art. 

A compound of formula (II) wherein Y is CQzH, CONR5R6 or C02 R' can be prepared by 

35 reacting a compound of formula (IV): 
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(IV) 

wherein R 
1

, P 
1

, P
2 

R5 and R 6 are as defined above, L 
1 

is a leaving group, for example a .., 
halogen atom and R' is a C1-6-alkyl or benzyl group. with an amme NH2R- or a salt of 

.., .., .., 
NH2R- wherein R- is as defined above, in the presence of a base. Suitable salts of NH2R-

include hydrochlorides. Suitable bases include an organic base such as triethylamine or an .., 
inorganic base such as potassium carbonate. The amines NH2R- can be prepared usmg 

procedures described in H Nishiyama etal, Bull. Chem. Soc., Jpn., 1995, 68, 1247, P. 

Newman. Optical Resolution Procedures for Chemical Compounds, Vol. 1, Anunes and 

lO Related Compounds; Optical Resolution and Informauon Centre: Manhattan College, 

Riverdale, NY. 1978, p120. J. Vallgarda etal, J. Chem. Soc. Perkin 1, 1994, 461. Certain 

amines NH2R 
2 

are novel compounds ~nd form a further aspect of the invention. 

15 

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

(V) 

wherein R
1
, Y, L

1
, P

1 
and P

2 
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, 

:?o or with a C1-6-alkyl nitrite in an inert solvent, at a temperature of from -20 to lOO°C; 

preferred conditions are isoamyl nitrite in acetonitrile at 80°C. 

A compound of formula (V) where Y is C02H can be prepared by reducing and 

hydrolysing a compound of formula (VI): 
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0 LI 

I+ 
0 ~ "'-': N 

0 ~SR1 (VI) 

wherein R 
1
, L 

1
, P 

1 
and P

2 
are as defined above. The reduction may be carried for example 

by using hydrogenation with a transition metal catalyst at a temperature around room 

s 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 lOO°C. 

To prepare a compound of formula (V) wherein Y is COiH. following the above reaction, 

10 hydrolysis of the compound derived from the compound of formula (VI) may be performed 
by usin_g a mineral acid such as HCl or a strong organic acid such as trifluoroacetic acid in 
.a solvent such as aqueous l ,4-d1oxane, a~a temperature of from 20 to I 50°C. Preferably 

the reduction and hydrolysis are carried out simultaneously using iron in an acidic solvent, 
for example acetic acid, containing an alkaline earth metal halide, for example calcium 

is chloride, at a temperature of about 80°C. 

To prepare a compound of formula (V) wherein R
9

isC1-6-alkyl or benzyl, the compound 

of formula (VI) is treated with iron in acetic acid at a temperature of from 50 to 80"C so 

that the nitre group is reduced. The resulting intermediate is then treated with sodium 
20 borohydride in a mixture of water and C1-6-alkyl alcohol or benzyl alcohol at around room 

termperature. 

A compound of formula (VI) can be prepared by reacting a compound of formula (VII): 

(Vil) 

'.!5 
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wherein L 
1 

and R 
1 

are as defined above and L 
2 

is a leaving group, for example a halogen 

atom, wherein Lt and L
2 

are preferably the same, with a compound of formula (VIII): 

(VIII) 

wherem P
1 

1s as defined above, in the presence of a base such as C1-6·alkyl-M or :MI-I 

wherein Mis a metal. for example butyl lithium, in an inert solvent, such as 

tetrahydrofuran (TI!F), at a temperature of from -10 to lO<J>C. Preferably sodium hydride is 

10 used m THF at room temperature. 

A compound of formula (Vm may be prepared from 4,6-dihydroxy-2-mercaptopyrirnidine 

by alkylat1on with R 
1
L

3
whereinR

1 
is as defined above and L

3 
is a suitable leaving group, 

for example a halogen atom, followed by nitration, whereafter the two alcohols ar.e 
l ") 

1s converted to leavmg groups L and L -. · 

20 

25 

A compound of formula (V) where Y is CONR5R6 can be prepared by reacting a 

compound of formula (IX): 

RsR'N~NH, (IX) 

p'o op2 

with a compound of formula (Vll) where P1
, P2

, R 1
, R5

, R6
, L 1

, and L2 are as defined above 

in a suitable solvent such as 1,4-dioxane in the presence of a base such as N,N­

diisopropylethylarnine followed by reduction of the nitro group. Compounds of formula 

(IX) may be prepared using procedures described in W09528160. 

The group SR1 can be interconverted by oxidation of the sulphur, for example using 

oxone ®or mCPBA, followed by treatment with a compound R 1SM where R 1 is a different 

R group and M 1s a metal such as sodium. 
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All novel intermediates form a further aspect of the invention. 

Salts of the compounds of formula (I) may be formed by reacting the free acid. or a salt 

thereof, or the free base, or a salt or a denvative thereof, wHh one or more equivalents of 

s the appropriate base (for example ammonium hydroxide optionally substituted by 

c1_6-alkyl or an alkali metal or alkaline earth metal hydroxide) or acid (for example a 

hydrohalic (especially HCI), sulphuric, oxalic or phosphonc acid). The reaction may be 

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

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

10 or by freeze drying. The reaction may also be a metathetical process or 1t may be carried 

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

although other salts may be useful, e.g. m 1solatmg or punfymg the product. 

The compounds of the invention act as P27-receptor antagonists. Accordingly. the 

is compounds are useful in therapy, especially adjunctive therapy, pamcularly they are 

indicated for use as: inhibitors of platelet activation, aggregation and degranulation, ant1-

thrombouc agents or in the treatment or prophylaxis of unstable angma, coronary 

angioplasty (PTCA), myocardial infarction, perithrombolys1s, primary arterial thrombotic 

comphc.allons of atherosclerosis such as thrombotic or embolic stroke, peripheral vascular 
' 

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

interventions in atherosclerotic disease such as angioplasty, endanerectomy, stent 

placement, coronary and other vascular graft surgery, thrombotic complications of surgical 

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

reconstrucuve surgery including skin and muscle flaps, conditions with a diffuse 

15 thromboac/platelet consumption component such as disseminated intravascular 

coagulation. thrombotic thrombocytopaenic purpura, haemolytic uraemic syndrome, 

thrombotic complications of septicaemia, adult respiratory distress syndrome, anti­

phospholipid syndrome, heparin-induced thrombocytopaenia and pre-eclampsiaieclampsia, 

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

30 conditions such as myeloproliferative disease, including thrombocythaemia, sick.le cell 

disease: or in the prevention of mechanically-induced platelet activation in vivo, such as 

cardio-pulmonary bypass and extracorporeal membrane oxygenation (prevention of 

microthromboembolism), mechanically-induced platelet activation in virro, such as use in 

the preservation of blood products, e.g. platelet concentrates, or shunt occlusion such as m 

35 renal dialysis and piasmapheres1s, thrombosis secondary to vascular damage/inflammation 

such as vascuht1s, artemis, glomerulonephntis. inflammatory bowel disease and organ 
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graft rejection, conditions such as migraine, Raynaud' s phenomenon, atheromatous plaque 
formauon/progress1on, vascular stenos1s/restenosis and asthma, in which platelet-derived 
factors are implicated in the disease process. 

s According to the invention there is further provided the use of a compound according to the 
invention in the manufacture of a medicament for the treatment of the above disorders. The 
invention also provides a method of treatment of the above disorders which comprises 
administering to a pauent suffering from such a disorder a therapeutically effect!ve amount 
of a compound according to the invention. 

The compounds may be admmistered topically, e.g. to the lung and/or the airways, in the 
form of so!ut10ns, suspensions, HF A aerosols and dry powder formulations: or 
systemically, e.g. by oral admmistrat1on in the form of tablets, pills. capsules. syrups, 
powders or granules, or by parenteral administration in the form of sterile parenteral 

15 solutions or suspensions. by subcutaneous admmistration. or by rectal administration in the 
form of supposnones or transderma!ly. 

The compounds of the invention may be admmistered on their own or as a phannaceutical 
a>mposition comprismg the compound of the invention in combination with a 

20 pharmaceutically acceptable diluent, adjuvant or carrier. Panicularly preferred are 
compositions not contaming material capable of causing an adverse, e.g. an allergic, 
reaction. 

Dry powder formulauons and pressurized HFA aerosols of the compounds of the invention 
'.!5 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 
inhaler. The inhaler may be a single or a multi dose inhaler, and may be a breath actuated 

30 dry powder inhaler. 

One possibility is to mix the finely divided compound with a carrier substance, e.g. a 
mono-, d1- or polysacchar1de, a sugar alcohol or anotherpolyol. Suitable carriers include 
sugars and starch. Alternatively the finely divided compound may be coated by another 

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



5 

WO 99/41254 PCT/SE99/00154 

12 

containmg the desired dose of the active compound. 

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 

compound with or without a carrier substance 1s delivered to the patient. 

The pharmaceut1cal composition compnsing the compound of the invenuon may 

10 conveniently be tablets, pills, capsules, syrups, powders or granules for oral administration; 

sterile parenteral or subcutaneous solutions, suspensions for parenteral administration or 

supposnones for rectal administration. 

For oral admm1stratlon the active compound may be admixed with an adjuvant or a earner, 

is e.g. lactose, saccharose, sorbitol, mannitol, starches such as potato starch, corn starch or 

arnylopectm, cellulose derivatives, a binder such as gelatine orpolyvinylpyrrolidone, 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 

coces, prepared as described above, may be coated with a concentrated sugar solution . 
20 which may contain e.g. gum arabic, gelatine, talcum, titanium dioxide, and the like. 

Alternatively, the tablet may be coated with a suitable polymer dissolved in either 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 

15 vegetable ml or polyethylene glycol. Hard gelatine capsules may contain granules of the 

compound using either the above mentioned excipients for tablets, e.g. lactose, ~accharose, 

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

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

30 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 

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

thickening agent or other exc1pients known to those skilled m art. 

)5 
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The invention is illustrated by the following examples. In the examples the NMR spectra 
were measured on a Varian Unity !nova 300 or 400 spectrometer and the MS spectra were 
measured as follows: EI spectra were obtained on a VG 70-250S or Finnigan Mat Incas-XL 
spectrometer, APCI spectra were obtained on Finnigan Mat SSQ7000 or a Micromass 

5 Platform spectrometer. Preparative HPLC separations were generally performed using a 
Novapak ® , Bondapak ® or HypersiI® column packed with BDSC-18 reverse phase silica. 

Flash chromatography (indicated in the Examples as (Si°'2,)) was carried out using Fisher 
Matrix silica, 35-70 µm. 

10 For exampies which show the presence of rotarners in proton NMR spectra only the 
chemical shifts of the major rotamer are quoted. 
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Example 1 

[lS-[ 1 a,2~,3 ~,4a (IS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[(2-

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

s cyclopentanecarboxamide 

10 

a) [3aR-(3aa,4a,6a,6aa) ]-6-[[ 5-Amino-6-chloro-2-(propylthio )-4-

pyrimidinyl] amino ]-tetrahydro-2,2-dimethyl-4H-cyclopenta-l,3-dioxole-4-carboxylic 

acid 

Iron powder ( 10.0g) was added to a stirred solution of [3aS-(3aa.,4~,7~,7aa)] 5-[6-chloro-

5-mtro-2-(propy lthio )pyrimidin-4-y I ]-tetrahydro-2,2-dimethy l-4, 7-methano-1,3-

dioxolo( 4 .5-c ]pyridm-6(3aH)-one ( l O.Og) (prepared as described in W09703084 ), and 

calcium chloride in ethanol (140ml). The reaction mixture was heated at reflux for 10 

15 minutes then filtered through celite, washing several times with hot ethanol. The filtrate 

was concentrated to afford the desired product (9.3g). 

MS (FAE) 405, 403 (M+W), 403 (100~). 

20 b) [3aR-(3aa,4a,6a,6aa) J-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-carboxylic 

acid 

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

25 acetonitnle (80ml) and the solution heated at 70°C for 1 hour. The cooled reaction rruxture 

was concentrated and purified (Si02, ethyl acetate:isohexane 2: 1 as eluant) to afford the 

subtitle compound (7 .9g). 

30 

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

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

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

cyclopenta-1,3-dioxole-4-carboxylic acid 

35 A mixture of the product of step b) ( 413 mg). ( lR-trans)-2-phenylcyclopropylamme [R­

(R* ,R*)]-2.3-dihydroxybutanedioate ( l: l) (Prepared as described by L.A. Mitscher et al, J. 
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Med. Chem., 1986, 29, 2044) (283 mg) and triethylamine (1.1 ml) in dichloromethane (6 
ml) was stirred at room temperature for 4 hours. The reaction mixture was concentrated 

and the residue purified (Si02, ethyl acetate then methanol:ethyl acetate 1 :4 as eluant) to 

afford the subtitle compound (390 mg). 

MS (APCD 511 (M+W, 100%). 

d) [3aR -[3acx.,4cx.,6cx.,6aa.(1R* ,25*) ]]-N -Ethyl-tetrahydro-2~-dimethyl-6-[7 -[ (2-
phenylcyclopropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-4H-

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

N,N-Di1sopropylethylamme (Ojml) was added to a solution of ethylamine (70% m water) 

(5ml), bromo-tris-pyrrohdmo-phosphonium hexafluorophosphate (0.56g) and the product 
of step c) (0.51 g) m THF (20ml). The reaction mixture was surred at room temperature for 

is 2 hours then concentrated. Chromatography (SiQ, ethyl acetate: dichloromethane l :2 as 
eluant) gave the subtitle compound (0.48g). 

MS (APCD 538 ( M+W, 100%). 

20 e) [15-[ l a.,2~,3~,4a. (IS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[(2-
phenylcyclop ropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4.5-d]pyrimidin-3-yl]­
cyclopentanecarboxamide 

A soiuuon of the product from step d) (0.47g) in methanol (16m1), 1,4-dioxane (4ml) and 
2s 2M aqueous hydrochloric acid (5ml) was stirred at room temperature for 2 hours. The 

reaction mixture was concentrated and the residue taken into ethyl acetate (50ml) and 
washed with water (2 x 50ml). The organic phase was dried and concentrated. The 

resulting solid was recrystallised (ethyl acetate, 25ml) to afford the title compound (0.25g). 

30 Mpt l 77-l 78°C 

MS (APCI) 498 ( M+W, 100%). 

NMR oH (~-DMSO) 9.35 (lH, d), 7.92 (lH, t), 7.31-7.15 (SH, m), 5.13 (lH, d), 4.96 
35 (2H, m), 4.43 ( l H, m), 4.1 ! ( l H, m), 3.19 (l H, m), 3.11 (2H, m), 3.00-2.80 (2H, m), 2.75 
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( lH, m), 2.40-2.20 (2H, m), 2.13 ( lH, m), 1.52 (3H, m), 1.35 (lH, m), 1.04 (3H, t), 0.80 

(3H, t). 

Example 2 

s [1S-[la,2~,3~,4a (1S*,2R*)J]-2,3-Dihydroxy-N-(1-methylethyl)-4-[7-[(2-

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

a) [3aR-[3aa.,4a.,6a(lR*,2S*),6aa]]-Tetrahydro-2,2-dimethyl-N-(1-methyletbyl)·6-[7-
10 [ (2-pbenylcyclopropyl)amino ]-5-(propylthio )-3H • 1.2,3-triazolo( 4,5-d]pyrimidin·3-yl]-

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

15 

The submle compound was prepared accordmg to the method of example 1, step d) usmg 
1-methylethylarrune. 

MS (APCD 552 ( M+W, 100%). 

b) [lS-[l a.2~,3~,4a (lS* ,2R*)]]-2,3-Di~ydroxy-N-(1-methylethyl)-4-[7-[(2-
phenyfi:yclopropyl)amino ]-5-(propylthio )·3H-l,2,3-triazolo( 4,5-d]pyrimidin-3-yl]-. 

20 cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1 step e) usmg the 

product of step a). 

2s Mpt 179-181°C 

MS (APCI) 512 ( M+W, 100%). 

NMR oH (~-DMSO) 9.35 (lH, d), 7.82 (lH, t), 7.31-7.16 (5H, m), 4.96 (2H, m), 4.43 

Jo (lH, m), 4.10 (lH, m), 3.85 (IH, q), 3.19 (lH. m), 3.00-2.80 (2H, m), 2.75 (lH. m), 2.40-

2.20 (2H, m), 2.13 ( 1 H. m), 1.52 (3H. m), 1.35 ( 1 H. m). 1.24 (6H. m), 0.80 (3H, t). 
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Example 3 

[IS-[ 1 a,2~,3 ~.4a (IS* ,2R*) ]]-2,3-Dihydroxy-N-(2-methylpropyl)-4-[7-[ (2-

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

cyclopentanecarboxamide 

a) [3aR-[3aa.,4a.,6a.(1R* ~S*),6aa.]]-T etrahydro-2,2-dimethyl-N-(2-methylpropyl)-6-

[7-[ (2-phenylcyclopropyl)amino ]-5-(propylthio )-3H-I,2~-triazolo[ 4,5-d]pyrimidin-3-

yl]-4H-cyclopenta-I ,3-dioxole-4-carboxamide 

10 The submle compound was prepared according to the method of example 1 step d). using 

2-methylpropylamine. 

MS (A.PC!) 566 ( M+li, 100%). 

1s b) [IS-[ 1 a,2~,3~,4a. (lS* ,2R*)]]-2,3-Dihydroxy-N-(2-methylpropyl)-4-[7-[(2-

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

cyclopentanecarboxamide 

The title compound was prepared accord~ng to the method of example 1 step e) using the 

20 product of step a). 

25 

30 

Mpt 191-193°C 

MS (A.PC!) 526 ( M+F. 100%). 

NMR oH (dQ-DMSO) 9.36 (lH, d), 7.88 (lH, t), 7.31-7.15 (5H, m), 5.14 (lH,d), 4.98 

(2H, m), 4.44 (lH, rn), 4.13 (lH, m), 3.19 (lH, rn), 2.96-2.75 (4H, m), 2.49-2.20 (2H, rn), 

2.13 (lH, m), 1.71 (lH, m), 1.50 (3H m), l.35(1H, m), 0.85 (6H, d), 0.81 (3H, t). 
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Example 4 

[IS-[ 1 a.,2~,3 ~,4a (15* ,2.R*)]]-N-Ethyl-2,3-dihydroxy-4-[5-(1-methylethylthio)-7-[(2-

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

cyclopentanecarboxamide . .. 
a) [IS-[ la,2~,3~,4a (IS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[(2-

phenylcyclopropyl)amino ]-5-(propylsulphonyl )-3H-1,2,3-triazolo( 4,5-d]pyrimidin-3-

yl]-cyclopentanecarboxamide 

io 3-Chloroperoxybenzoic acid (50%, 9.0g) was added to a suspension of the product of 

example 1, step e) (4.lg) in ethanol (200m1) and dichloromethane (50ml) and the resultmg 

soluuon snrred at room temperature for 18 hours. The reaction ITIIXture was concentrated 

and the residue taken up in ethyl acetate (500ml) , washed with 10% aqueous sodium 

metabisulfite solution (2 x l OOml) and 10% aqueous sodium bicarbonate solution 

15 (2xl00ml) then dned and concentrated. Punficat1on (Si02, ethyl acetate as eluant) gave the 

subtitle compound (2.4g). 

Mpt 203-207°C 

20 MS (APCI) 530 (M+fr, 100%). 

25 

b) [15-( la.,2~,3~,4a (15* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[5-(I-methylethylthio)- 7-

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

cyclopentanecarboxamide 

Propane-2-thiol (0.23g) was added dropwise to a suspension of sodium hydride (60%, 

120mg) in dimethylformamide (D:MF) (lOml). After 30 minutes, the product of step a) 

(0.40g) was added portionwise over 10 minutes then the reaction stirred for 2 hours. The 

reaction mixture was added slowly to a saturated aqueous solution of sodium chloride 

Jo (20ml), then the solution extracted with ethyl acetate (2x50ml). The organic phase was 

dried and concentrated and the residue purified by HPLC (Nova-pak®, CI 8 column 0.1 % 

aqueous ammonium acetate:acetonitrile, gradient elution 70:30 to 0: 100 over 15 minutes) 

to give the title compound (0.23g). 

35 Mpc 160-161°C 
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MS (APCI) 498 (M+W, 100% ). 

NMR 8H (d6-DMSO) 9.38 (IH, d), 7.91 (lH, m), 7.31-7.16 (SH, m); S.12 (lH. d), 4.99 

(2H, m), 4.42 (lH, m), 4.10 (lH, m), 3.62 (lH, m), 3.19 (IH, m), 3.10 (2H, m), 2.72 (IH, 

s m), 2.40-2.20 (2H, m), 2.10 (lH, m), 1.58 (lH, m), 1.38 (IH, m), 1.21-0.98 (9H, m). 

Example 5 

[15-[ la.2~,3~,4a (lS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7 ·[(2-

phenylcyclopropyl)amino ]·5-[ 4-(trifluoromethyl)phenylthio ]-3H -1,2,3-triazolo[ 4,5-

J o d]pyrimidin-3-yl]-cyclopentanecarboxamide 

The title compound was prepared accordmg to the method of example 4 step b), using 4-

(tnfluoromethyl)thiophenol 

ts Mpt 202-203°C 

MS (APCI) 600 (M+H"·, 100%). 

NMR oH (c4;-DMSO) 9.45 (lH, d), 7.93 .(lH, m), 7.79 (2H,d), 7.60 (2H, d), 7.30-7.08 . 
20 (5H, m), 5.13 (lH, d), 4.96 (lH, d), 4.90 (lH, m), 4.40 (lH, m), 4.02 (lH, m), 3.10 (3H, 

m). 2.70 (lH. m), 2.32-2.19 (3H, m), 1.40 (lH. m), 1.15 (lH, m), 1.03 (3H, t). 

Example 6 

[lS·[ la,2~,3~,4a (lS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[(2-

25 phenylcyclop ropyl)amino ]-5-( thien-2-ylthio )-3H -1,2,3-triazolo[ 4,5-d)pyrimidin-3-yl]­

cyclopentanecarboxamide 

30 

The title compound was prepared according to the method of example 4 step b ), using 

thiophene-2-thiol. 

Mpt I 98-200°C 

MS (APCI) 538 (M+ff'·. 100%). 
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NMR 8H (~-DMSO) 9.43 (IH, d), 7.92 (lH, m), 7.69 (IH, d), 7.67-7.02 (7H, m), 5.12 

(lH, d), 4.95 (lH, d), 4.82 (lH, m), 4.38 (lH, m), 4.05 (lH, m), 3.20 (lH, m), 3.10 (2H, 

m), 2.71(1H, m), 2.32-2.10 (3H, m), 1.43 (lH, m), 1.19 (lH, m), 1.02 (3H, t). 

s Example 7 

[lS-[ la,2~,3~,4a (IS* ,2R*)l]-N-Ethyl-2,3-dihydroxy -4-[7-[[2-( 4-

methoxypheny l)cyclopropyl]amino ]-5-(propy lthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-

3-yl]-cyclopentanecarboxamide 

io a) (IR-trans)- 2-(4-Methoxyphenyl)cyclopropane carboxylic acid 

To a solution of dichloro(p-cymene)ruthemum (II) dimer (250mg) and 2.6-

bis[(4S)isopropyl-2-oxazolin-2-yl)pyndine (240mg) m dichloromethane (150mi) was 

added l-methoxy-4-vmylbenzene (25g). To this solution was added ethyl d1azoacetate 

is (5.0g) m dichloromethane (20ml) over 6 hours. The solution was maintained at room 

temperature for 18 hours then diluted with i-hexane (200 ml) and passed through a plug of 

silica (50g) washing with i-hexane/dichloromethane (1: 1, 250ml). The filtrate was 

concentrated and the residue taken into methanol (100 ml). Lithium hydroxide (4.0g) in 

water {10ml) was added and the mixture heated at reflux for 4 hours. The resulung 

20 solution was concentrated to give a solid 'which was washed with 1: 1 ether/i-hexane 

25 

( 1 OOml). The solid was then tnturated with 2N HCl and the white precipitate collected to 

give the subtitle compound (5.lg). 

MS (APCI) 191 (M-H, 100%) 

b) (IR-trans )-2-( 4-Methoxyphenyl)cyclopropanamine, [R-(R * ,R *) J-2,3-

dihydroxybutanedioate (1: 1) 

To a solution of the product from step a ( 1.0g) and triethylarnine (608mg) in acetone /water 

30 (4: 1, 50ml) at 0°C was added ethyl chlorofonnate (648 mg) over 5 minutes. The solution 

was maintained at 0 °C for 30 minutes before addition of sodium azide (428 mg) in water 

(10rnl). After a funher 30 minutes, water (1 OOml) was added and the reaction mixture 

extracted with toluene (2x lOOrnl). The organic extracts were combined and dried, then 

heated at reflux for 4 hours behind a blast screen. The solution was concentrated and the 

35 residue dissolved in 1,4-dioxane (25ml) and 6N HCl (25ml) added. The solution was 

heated at 80°C for 3 hours, then the aqueous phase was basified with 2N sodium hydroxide 
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solution. The aqueous solution was extracted with dichloromethane (3x50ml) which was 

dried and concentrated. This residue was taken into ethanol (5ml) and L-tartaric acid 

(750mg) in ethanol (5ml) added. The resulting solid was collected and recrystallised 

(isopropyl alcohol:water 3: 1) to afford the subtitle compound as colourless needles 

5 ( l .32g). 

mpt 192-3 °C 

NMR oH (ctQ-DMSO) 7.05 (2H, d), 6.85 (2H, d), 3.91 (2H, s), 3.71 (3H, s), 2.70-2.60 OH. 
10 m), 2.15-2.07 (lH, m), 1.22-1.08 (1 H, m), 1.03 (1 H, dd). 

c) [3aR-(3aa.,4a..6a.,6aa) ]-6-[[ 6-Chloro-5-nitro-2-(propylthio )-4- pyrimidinylJamino J­
N-ethyl-tetrahydro-2.2-dimethy l-4H -cyclopenta-1,3-dioxole-4-carboxamide 

15 A solunon of 4-arnmo-N-ethyl-tetrahydro-2.2-dimethyl-4H-cyclopenta- l ,3-dioxole-4-

carboxarnide (14.0g) (prepared as described m WO 9528160) in 1,4-dioxane (15ml) was 

added over 5 minutes to a stirred solution of 3,6-dichloro-5-nnro-2-propylthiopyrimidine 

(32. 9g) (prepared as descnbed in W097~3084) in 1,4-dioxane at 10°C. N .N­

Diisopropylethylarnine ( 16.0ml) was then added and the mixture allowed to warm to room . 
20 temperature overnight. The reaction mixture was concentrated and the residue purified 

(Si02, echer:isohexane 4: 1 as eluant) to afford the subtitle compound ( 17 .3g). 

MS (APCI) 460 (M+I-r-, 100%). 

25 d) [3aR-(3aa.,4a.,6a.,6aa) ]-6-[7-Chloro-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-

d]pyrimidin-3-yl]-N-ethyl-tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxole-4-

carboxamide 

30 

--
To a solution of the product from step c) (32.0g) in acettc acid (300m.l) was added iron 

powder (40.0g). The mixture was stirred at room temperature for 2 hours then filtered 

through celite washmg with ethyl acetate (3x 150ml). The filtrate was concentrated to a 

volume of 150 ml then cooied to 10°C. Sodium nitrite (7 .5g) m water (25ml) was added 

and the solution allowed to wann to room temperature over 40 mmutes. Water (200ml) 

was then added and the resultant precipitate collected by filtration, washing with water 

35 (I OOml) and 1sohexane (I OOml) afforded the subtitle compound (26.4g). 
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MS (APCn 441 (M+rf, 100%). 

e) [lS-[ 1 a.,2~,3~,4a (lS* ,2R*)]]-N-Ethyl -2,3-dihydroxy-4-[7-[[2-( 4-

methoxyphenyl)cyclopropyl]amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-

5 3-yl]-cyclopentanecarboxamide 

A mixture of the product of step d) (250 mg) and the product of step b), (156 mg) and N,N­

diisopropylethylamme (258 mg) in N,N -dimethylformam.tde {6 ml) was stirred at room 

temperature for 24 hours. The reaction mixture was concentrated and the residue dissolved 

10 in ethyl acetate (5ml) and hydrochloric acid solution (2M, 5 ml) added. The reaction was 

allowed to stand overnight then the resulting crystals collected. washed with ether and 

dned m vacuo to afford the utle compound as colourless needles (125 mg). 

15 

Mpt l 99-200°C 

MS (A.PC!) 528 ( M+fr, 100%). 

NMR 8H (~-DMSO) 9.30 (lH, d), 7.90 .OH. t), 7.13 (2H, d), 6.85 (2H, d), 5.12 (lH, d), 

5.00-4.88 (2H. m), 4.45 (lH. dd), 4.10 (lH, dd), 3.74 (3H, s), 3.16-3.05 (3H, m), 3.00-2.80 

20 (2H, m), 2.78-2.69 (lH, m), 2.40-2.18 (2H, m), 2.14-2.06 (IH, m), 1.60-1.40 (2H, m), 

2.30-2.20 (1 H, rn), 1.02 (3H, t), 0.84 (3H, t). 

Example 8 

[IS-( 1 a.,2~,3 ~,4a. (IS* ,2R*)]J 4-[7-[[2-(3-Chlorophenyl)cyclopropyl)amino ]-5-

25 (propylthio )-3H-1,2,3-triazolo[ 4,5-d)pyrimidin-3-yl] -N-ethyJ-2,3..dihydroxy - .. 
cyclopentanecarboxamide 

a) (lR-trans)-2-(3-Chlorophenyl)cyclopropanamine 

Jo Prepared from 3-chloro· l-vinylbenzene according to the method of Example 7 steps a) and 

b), except that the product was afforded as the free amine. 

35 

NMR 8H (~-DMSO) 7.05-1.15 (2H, m), 6.97 (IH, s), 8.89(1H, d), 2.53 (lH, m), 1.80-1.83 

(lH, m), 1.10-1.03 (lH, m). l.00-0.95 (lH, m) 
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b) [lS-[ l a..2~,3~,4a. (lS* ,2R*)]] 4-(7-[[2-(3-Chlorophenyl)cyclopropyl]amino] -5-

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

cyclopentanecarboxamide 

s The title compound was prepared according to the method of example 7 step e), using the 

product of step a). 

Mpt 194- l 97°C 

w MS (APCT) 532 (M+I1, 100%). 

NMR 8H (ctQ-DMSO) 9.38 (lH, d), 7.93 (lH, t), 7.31-7.25 (2H, m), 7.23 (lH. d), 7.16 

(lH. d). 4.96 (lH. dd), 4.30 (lH. dd), 4.09 (lH, t), 3.22-3.18 (lH, m). 3.15-3.02 (2H, m), 

3.00-2.80 (2H. m), 2.80-2.70 (lH, m). 2.40-2.1(3H, m). 1.60-1.35 (3H, m), 1.02 (3H, t), 

15 0.89 (3H. t). 

Example 9 

[lS-[ I a.,2~,3~,4a (lS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[[2-( 4-

methylphenyl)cyclopropylJamino ]-5-(propylthio )-3H-1,2,3-triazolo( 4,5-d)pyrimidin-3-
' 20 yl]-cyclopentanecarboxamide 

a) (IR-trans )-2-( 4-Methylphenyl)cyclopropanamine 

Prepared from 4-rnethyl- l-vinylbenzene according to the method of Example 7 steps a) and 

25 b ), except the product was isolated as the free amine. 

NMR 8H (cfu-DMSO) 7.08 (2H, d), 7.00 (2H, d), 3.98 (2H, s), 2.70 (lH, rn), 2.50 (3H, bs), 

2.30-2.20 (lH, m), 1.30-1.22 (lH, m), 1.09-1.00 (lH, rn) 

30 b) [1S-[la.,2~,3~,4a. (1S*,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[[2-(4-

methyl p henyl)cyclopropyl]amino ]-5-(propylthio )-3H-1,2,3-triazolo( 4,5-d]pyrimidin-3-

yl]-cyclopentanecarboxamide 

The title compound was prepared according to the method of example 7 seep e), using the 

35 product of step a). 
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MS (APCn 512 (M+ft, 100%). 

NMR oH (~-DMSO) 9.32 (lH, d), 7.91 (lH, t), 7.07 (4H, s), 5.11 (lH, bs), 4.97 (2H, m). 

4.29 (lH, bs), 4.10 (lH, bs), 3.20-3.00 (3H, m), 3.00-2.80 (2H, m), 2.78-2.66 (lH. m), 

s 2.40-2.20 (2H, m), 2.30 (3H, s), 2.15-2.02 (lH, m), 1.57-1.40 (2H, m), 1.26 (lH, dd), 1.02 

(3H, t), 0.83 (3H, t) 

Example 10 

[IS-(1 a,2~,3~,4a (lS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[5-(methylthio )- 7-[(2-

10 pbenylcyclopropyl)amino ]-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

15 

The title compound was prepared according to the method of example 4 step b), using 

sodium thiomethoxide. 

MS (APCI) 470 (M+W, 100%). 

NMR oH (~-DMSO) (363K) 9.00 (lH,·bs), 7.61 (lH, bs), 7.28 (2H, t), 7.20-7.10 (3H, m), 

4.99(1H,.dd)~4.46 (lH, t), 4.18 (lH, t), 3.20-3.10 (2H, m), 2.82-2.71 (IH, m), 2.40 (3H, 

20 bs), 2.35-2.20 (4H, m), 1.50-1.40 (lH, m), 1.32 (IH, dd), 1.04 (3H, t). 

Example 11 

[lS-[ 1 a,2~.3 ~,40: (IS* ,2R*) ]]-N-Ethyl-2,3-dihydroxy-4-[7-[ (2-

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

25 cyclopentanecarboxamide 

The title compound was prepared according to the method of example 4 step b ), using 2-

propenylthiol. 

30 MS (APCI) 496 (M+fr. 100%). 

NMR oH (~-DMSO) 9.39 (lH, d), 7.93 (lH, t), 7.28 (2H, t), 7.17 (3H, m), 5.89-5.80 (lH, 

m), 5.15-5.07 (2H, m), 5.02-4.93 (3H, m), 4.43 (lH, dd), 3.66 (2H. ddd). 3.20 (lH, m), 

3.13-3.05 (2H, m), 2.80-2.70 (lH, m), 2.40-2.10 (3H, rn), 1.53-1.48 (lH, m). 1.40-1.30 

35 ( 1 H. rn), 1.03 (3H. t). 
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Example 12 

1-[[lS -{ 1 a.,2~,3 ~.4a (lS* ,2R*) ]]-2,3-Dihydroxy-4-(7-{ (2-phenylcyclopropyl)amino ]-5-

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

.. 
a) l-[[3aR-(3aa.,4a,6a.,6aa) ]-Tetrahydro-2,2-dimethyl-6-[7-[(2-

phenylcyclopropyl)amino ]-5-(propyl thio )-3H -1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-4H­

cyclopenta-1,3-dioxole-4-carbonyl] -pyrrolidine 

Prepared according to the method of example 1 step d), using pyrrolidine. 

MS (APCD 562 (M-H+. I 00% ). 

b) 1-[[lS-[ la,2~,3~,4a (15*,2R*)]J-2,3-Dihydroxy-4-[7-[(2-phenylcyclopropyl)amino]-

5-(propyl thio )-3H -1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopen tylcarbonyl ]-

t 5 pyrrolidine 

20 

Prepared according to the method of example 1 step e), using the product of step_c). 

MS {APCl).562 (M-W, 100%). 

NMR 8H (~-DMSO) 9.33 (lH, d), 7.31-7.27 (2H, m), 7.20-7.16 (3H, m), 5.15 (lH, d), 

5.08 (lH, d), 5.02-5.00 (lH, m), 4.44-4.42 (lH, m), 4.14-4.13 (lH, m), 3.64-3.54 (lH, m), 

3.51-3.40 (lH, m), 3.25-3.16 (lH, m), 3. I0-2.9l(lH, rn), 2.90-2.79 (lH, m), 2.36-2.32 (2H. 

m). 2.17-2.09 (lH, m). l.90-1.86 (2H, m), 1.80-1.78 (2H, m), 1.53-1.48 (3H, m), 1.48-1.31 

2s ( lH. m), 0.81 (3H, t) . 
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Example 13 

[lS-( 1 a.,2~,3~,4a. (lS* ,2R*)]]-N ·(Cyclopropylmethyl)-2,3-dihydroxy-4-[7 ·[(2-
phenylcyclopropyl)amino ]-5-(propylthio )-JH-1,2,3-triazolo[ 4,5-d]pyrimidin·3-yl]­
cyclopentanecarboxamide 

a) [3aR·[3aa,4a,6a(lR* ,2S*),6aa]]-N-(Cyclopropylmethyl)-tetrahydro-2,2-dimethyl-
6-[7 -[ (2-phenylcyclopropyl)amino ]-5-(propylthio )- 3H • 1,2,3-triazolo[ 4,S-d]pyrimidin-
3-yl J-4H-cyclopenta-1,3-dioxole-4-carboxamide 

10 The •ubtitle compound was prepared according to the method of example l step d), using 
eye lopropy lmeth y larnine. 

Mpt 208-209°C 

is MS (APCD 564 (M+tr. 100% ). 

20 

25 

b) [1S-[lo:,2~,3~,4a(1S*,2R*)]]-N-(Cyclopropylmethyl)-2,3-dihydroxy-4-[7-[(2-
phenylcycloprop yl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­
cy.cJopen tanecarboxamide 

The title compound was prepared according to the method of example 1 step e), using the 

product of step a). 

Mpc 189-191°c 

MS (APCI) 524 ( M+ri+, 100%). 

NMR oH (c4-DMSO) 9.35 (lH, d), 8.01 (lH, t), 7.30-7.19 (5H, m), 5.13 ( IH, d), 4.97 

(2H, m), 4.44 (lH, m), 4.10 (IH, m), 3.21 (lH, m), 2.97 (3H, m), 2.82 (lH. m), 2.79 (lH, 
30 m), 2.38-2.20 (2H, m), 2.13 (IH, m), 1.55-1.41 (3H, m), 1.35 (lH, m), 0.89 (lH, m), 0.81 

(3H, t), 0.39 (2H, m). 0.16 (2H, m). 

.. 



s 

14 AUG 2002 

WO 99/41254 PCT/SE99/00I 54 

27 

Example 14 

[lS-[ 1 a,2~,3~,4a (IS* ,2R*)]]-N-(Cyclopropyl)-2,3-dihydroxy-4-[7-[(2· 

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

a) [3aR-[3aa.,4a.,6a(lR* ,2S*),6aa]]-N-(Cyclopropyl)- tetrahydro-2,2-dimethyl-6-[7-
[ (2-phenylcyclopropyl)amino J-5-(propyl thio )· 3H-1,2,3-triazolo[ 4,S-d]pyrimidin-3-yl]-
4H-cyclopenta -1,3-dioxole-4-carboxamide 

10 The subtitle compound was prepared according to the method of example l, step d) using 
cyclopropylamine. 

MS (APCD 550 (M+W. 100%). 

1s b) [15-( la,2~,3~.4a (15* ,2R*)]]-N-(Cyclopropyl)-2,3-dihydroxy-4-[7-[(2-

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

The title compound was prepared accord~ng to the method of example 1 step e), using the 
20 product of step a). 

l5 

Mpt 168-170°C 

MS (APCD 510 ( M+It, 100%). 

NMR oH ('4-DMSO) 9.36 (lH, d), 8.00 (lH, m), 7.30-7.16 (SH, m), 4.95 (lH, m), 4.42 

(lH, t), 4.09 (lH, t), 3.20 (lH. rn}, 2.96-2.82 (2H. m), 2.66 (2H, rn), 2.28-2.22 (2H, rn), 

2.13 (lH. m). 1.51 (3H. m), l.35 (lH, m), 0.80 (3H, t), 0.60 (2H, m). 0.40 (2H, m). 

30 Example 15 

[1S-(la..2~,3~,4a)]-4-[7-(Cyclopropylamino)-5-(propylthio)-3H-1,2,3-triazolo[4,5-

d]pyrimidin-3-yl 1-N-ethyl-2,3-dihydroxy-cyclopentanecarboxamide 

The title compound was prepared according to the method of Example 7, step e) using 

35 cyclopropanamme. 



14 AUG200l 

WO 99/41254 PCT/SE99/00154 

28 

Mpt 192°C 

MS (APCI) 422 (M+W, 100%). 

s NMR 8H (cio-DMSO) 9.07 (lH, d), 7.92 (lH, s), 5.12 (lH. d), 4.98-4.92 (2H. m), 4.44-
4.39 (lH, m), 4.10-4.09 (lH, m), 3.42-3.04 (6H, m), 2.76-2.67 (lH, m), 2.35-2.19 (2H, m), 
I.75-1.67 (2H, m), 1.09-0.68 (9H, m). 

Example 16 

io US-[ 1 a.2p,3~,4CL (IS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[(2-
phenylcyclop ropyl)amino ]-5-[[3-( trifluoromethyl)phenyl ]thio ]-3H-l ,2,3-triazolo[ 4,5-
d]pyrimidin-3-yl]-cyclopentanecarboxamide 

The title compound was prepared according to the method of Example 4, step b) usmg 3-
15 (trifluoromethyl)th1ophenol. 

20 

MS (APCI) 600 (M+W, 100%). 

NMR OH (cio-DMSO) (363K) 9.09 (lH, d), 7.90 (2H, m), 7.70 (lH, d), 7.56 (2H, s), 7.26 
(2H, t), 7.17 (lH, d). 7.08 (2H, s), 4.85 {iH, dd), 4.78 (IH, dd), 4.61 (lH, d). 4.40 (lH, dd), 
4.10 (lH. dd), 3.10 (2H, m), 3.01 (lH, m), 2.70 (lH, m), 2.32-2.20 (2H, m), 2.13 (lH, dd), 
1.38 (lH. m), 1.06 (lH, m). 1.02 (3H, t). 

Example 17 

25 a) [1S-[la.,2P,3P,4a (IS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[(3-phenylpropyl)amino]-
5-(propylthio )-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopentanecarboxamide 

30 

The title compound was prepared according to the method of Example 7, step e) using 3-
pheny lpropy I amine. 

Mpt 206-207°C 

MS (A.PCI) 500 (M+H•, 100%). 
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NMR oH (~-DMSO) 9.04 (lH, t), 7.92 (lH, t), 7.30-7.13 (5H, m), 5.11 (lH, d), 4.93 (lH, 

dd), 3.55 (2H, dd), 3.18-3.01 (4H, m), 2.78-2.62 (3H, m), 2.40-2.20 (2H, m), 2.00-1.86 
(2H, m), 1.78-1.62 (2H, m), l.02 (3H, t), 0.98 (3H, t). 

s Example 18 

[1S-[la,2~,3~,4a (1S*,2R*)]]-2,3-Dihydroxy-N-methyl-4-(7-[(2-
phenylcyclopropyl)amino ]-5-(propylthio )·3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­
cyclopen tanecarboxamide 

10 a) [3aR-[3aa..4a,6a.(1R* ,2S*),6aa.]]· Tetrahydro-2,2-dimethyl-N-methyl-6-[7 ·[(2· 
pheny lcyclopropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-4H -
cyclopenta-1,3-dioxole-4-carboxamide 

The subtitle compound was prepared according to the method of Example I, step d) using 
1s methylamme hydrochloride. 

MS (APCI) 524 (M+rt, 100%). 

b) US-[la.,2~,3~,4a. (IS*,2R*)]]-2,3-Dihydroxy-N-methyl-4-[7-[(2· . 
20 phenylcyclopropyl)amino ]-5-(propylthio )-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-

cyclopentanecarboxamide 

A solution of the product from step (a) (0.26g) in trifluoroacetic acid ( 16m1)/water (4ml) 
was stirred at room temperature for 2 hours. The reaction mixture was concentrated and 

25 purified (Si02, 96:4 dichlorornethane:methanol as eluant) to afford the title compound 
(0.16g). 

Mp 165- l 66°C 

30 MS (APCI) 484 (M+H'", 100%). 

NMR 8H (~-DMSO) 9.35 (lH, d, 1=4.2 Hz), 7.88 (lH, q, 1=4.5 Hz), 7.29-7.18 (SH, m), 

5.13 (lH, d, 1=5.7 Hz), 5.00-4.91 (2H, m), 4.41 (lH, q, J=7.2 Hz), 4.11 (lH, q, J=4.8 Hz), 

3.24-3.17 (lH, m), 3.01-2.80 (2H, m), 2.78-2-70 (lH, m), 2.60 (3H, d, 1=4.5 Hz), 2.37-
35 2.20 (2H, m), 2.18-2.09 (lH, m), 1.57-1.42 (3H, m), 1.38-1.27 (lH, m), 0.81 (3H, t, 1=7.2 

Hz). 
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Example 19 

a) [1S-{la.,2~,3~,4a. )]]-N-Ethyl-2,3-dihydroxy-4-[7-[(4-phenylbutyl)]amino]-5-
propylthio-1,2.3-triazolo[ 4,5-d)pyrimidin-3-yl]-cyclopentanecarboxam.ide 

The title compound was prepared according to the method of Example 7, step e) using 4-
pheny lbuty lamine and ethanol in place of N,N-dimethylformarnide and methanol in the 
place of ethyl acetate. 

10 Mpt 194- l 95°C 

MS (APCI) 514 (M+~. 100%). 

NMR 8H (cio-DMSO) 8.90 (lH, t), 7.91 (lH, t), 7.30-7.10 (SH, m), 5.12 (lH, d), 4.95 (lH, 
15 d), 4.92 (lH. m), 4.42 (lH. m), 4.10 (lH, m), 3.53 (2H, m), 3.20-3.00 (4H, m), 2.80-2.70 

(IH, m), 2.60 (2H, t), 2.40-2.20 (2H, m), 1.75-1.60 (6H, m). 1.00 (6H, m) 

Example 20 

IlS·Ila.,.2l3~~4a(lS*,2R.*)]]-2,3-Dihy~roxy-4-(5-(methylthio)-7-[(2-

20 phenylcyclopropyl)amino ]·3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]·N-phenyl 
cyclopentanecarboxamide 

a) [3aR -[3aa.,4a.,6a(1R* ,2S*),6aa]]-Tetrahydro-2,2-dimethyl-6-[7 -[ (2-
phenylcyclopropyl)amino ]-5-(propylsulphonyl)-3H-l,2,3-triazolo[ 4,5-d]pyrim.idin-3-

25 yl]-4H-cyclopenta-1,3-dioxole-4-carboxylic acid 

Prepared acording to the method of Example 4, step a) using the product of Example 1, 

step c). 

30 MS (APCI) 543 (M+I1, 100%). 
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b) [3aR-[3aa.,4a.,6a(lR* ,2S*),6aa]]-Tetrahydro-2,2-dimethyl-6-[5-(methylthio)· 7-(2· 
phenylcyclopropyl)amino ]-3H-l,2,3-triazolo( 4,5-d]pyrimidin-3-yl]-4H-cyclopenta-1,3-
dioxole-4-carboxylic acid 

5 Sodmm th1omethoxide (0.52g) was added to the product of step a) in tetrahydrofuran 
(lOml). The reaction was stirred for 2 hours then added slowly to a saturated aqueous 
solution of sodium chloride (20m1) before extraction with ethyl acetate (2x50m1). The 
organic phase was dried and concentrated to afford the subtitle compound. 

10 MS (APCI) 483 (M+W, 100%). 

15 

c) [1S-[lo:..2~,3~,4o:(1S* ,2R*)]]-2,3-Dihydroxy-4-[5-(methylthio )-7-[ (2· 
phenylcyclop ropyl )amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-phenyl 
cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1, step d) using the 
product of step b) and aniline, followed by deprotection according to the method of 
example 1, step e). 

20 MS (APCD 518 (M+lr, 100%). 

25 

30 

35 

NMR oH (~-DMSO)l0.10 (lH. s), 9.40 (lH, d), 7.65 (2H, d), 7.40-7.20 (7H, m), 7.04 
(lH. t), 5.25 (lH, d), 5.20 (lH, d), 5.05 (lH, dd), 4.42 (lH, dd), 4.30 (lH, dd), 3.20 (lH, 
m), 3.05 (lH. m), 2.35 (3H, s), 2.12 (lH, m), 1.43 (lH. m), 1.37 (lH. m). 

Example 21 

[lS-[la.,2~,3~,4a(lS* ,2R*)]]-4-[5-[4-[(Acetylamino)phenyl]thio]-7-[(2-
phenylcyclopropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-ethyl-2,3· 
dihydroxy-cyclopentanecarboxamide 

The title compound was prepared according to the method of example 4, step b) using 4-
( acetylamino )thiophenol. · • .&;;-

MS (APCD 589 (M+H .... 100%). 
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NMR oH ( ~-DMSO) 9 .31 (1 H, d), 7 .92 (lH, m), 7 .63 (2H, d), 7 .52 (2H, d), 7 .27 (2H, t), 

7.17 (lH, t), 7.00 (2H, d), 4.85 (lH, dd), 4.37 (lH, dd), 4.07 (lH, dd), 3.09 (2H, m), 2.70 

(lH, m), 2.40-2.19 (3H, m), 2.09 (3H, s), 1.30 (lH, m), 1.05 ( 4H, m). 

s Example 22 

[1S-[lcx.,2~,3~,4a(1S*,2R*)]]-4-[5-[(3-Chloropbenyl)thio]-7·[(2· 

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

dihydroxy-cyclopentanecarboxamide 

10 The title compound was prepared according to the method of example 4, step b) using 3-

chlorothiophenol. 

MS (APCI) 566 (M+n, 100%). 

is NMR 8H (~-DMSO) 9.40 (lH, d), 7.92 (IH, t), 7.70 (lH, s), 7.55 (lH, d), 7.43 (lH, d), 

7 .35 (1 H, t), 7 .31 (2H, t), 7 .18 (1 H, t), 7 .04 (2H, d), 5 .11 (1 H, d), 5.06 (1 H, d), 4.95 (1 H, 

dd), 4.38 (lH, dd), 4.07 (lH, dd), 3.10.(3H, m), 2.72 (IH, m), 2.40-1.90 (3H, m), 1.38 (lH, 

m), 1.12 (lH, dd), 1.03 (3H, t). 

20 Example 23 

[1S-[1~~,3~,4a(1S* ,2R*)]]-4-[5-[( 4-Chlorophenyl)thio ]-7 ·[ (2-

phenylcyclopropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl] -N-ethyl-2,3-

dihydroxy-cyclopentanecarboxamide 

25 The title compound was prepared according to the method of example 4, step b) using 4-

chlorothiophenol. 

MS (APCI) 566 (M+ri, 100%). 

30 NMR 8H (~-DMSO) 9.40 (lH, d), 7.92 (lH, t), 7.65 (2H, d), 7.30 (4H, m), 7.20 (lH, m), 

7.06 (2H, d), 5.12 (lH, d), 4.98 (lH, d), 4.90 (lH, m), 4.36 (lH, dd), 4.05 (lH, m), 3.10 

(3H, m). 2.40-2.10 (3H, m), 1.41 (lH, m), 1.14 (lH, m), 1.04 (3H, t). 
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Example 24 

[1S-[l~~,3~,4a(IS* ,2R*)]]-4-[5-[4-(l,1-Dimethylethyl)-phenylthio]-7-[(2-

phenylcyclopropyl)amino ]-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-ethyl-2,3-
dihydroxy-cyclopentanecarboxamide 

The title compound was prepared according to the method of example 4, step b) using 4-
( l, 1-dirnethylethyl)thiophenol. 

MS (APCI) 588 (M+ri, 100% ). 

:N'MR 8H (cio-DMSO) 9.40 (lH, d), 7.92 (lH, t), 7.50 (2H, d), 7.35 (2H, d), 7.29 (2H, t), 

7.20 (lH, m), 7.09 (2H. d), 5.11 (lH, d), 4.91 (lH, d), 4.87 (lH, dd), 4.37 (lH. dd), 4.03 

(lH, dd), 3.10 (3H. rn). 2.71 (lH. m), 2.40-2.10 (3H, m), 1.33 ( lH. m), 1.26 (9H. s), 1.07 
(lH, m), 1.03 (3H, t). 

Example 25 

[1S-[lo:.,2~,3~,4a(1S* ,2R*)])-N-Ethyl-2,3-dihydroxy-4-[7-[(2-

phenylcyclopropyl)amino ]-5-(phenylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­
cyclopeotaAecarboxantlde 

The mle compound was prepared according to the method of example 4, step b) using 

thiophenoL 

MS (APCI) 532 (M+ri, 100%). 

NMR <5H (cio-DMSO) 9.30 (lH, d), 7.90 (lH, t), 7.58 (2H, d), 7.45-7.25 (6H, m), 7.17 

(2H, t), 7.05 (2H, d), 5.09 (lH, d), 4.95 (lH, d), 4.86 (lH, dd), 4.36 (lH, dd), 4.05 (IH, 

dd), 3.10 (3H, m), 2.71 (lH, m), 2.30-2.10 (3H, m), 1.37 (lH, m), 1.13 (lH, dd), l.03 (3H, 

t). 
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Example 26 

[1S-[la.,2~,3~,4a(lS*,2R*)]]-4-[5-[(2-Chlorophenyl)thio]-7-[(2-

phenylcyclopropyl)amino ]-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-ethyl-2,3-
d.ihydroxy-cyclopentanecarboxamide 

The mle compound was prepared according to the method of example 4, step b) using 2-
chlorothiophenol. 

MS (APCD 566 (M+ft, 100%). 

NMR oH (~-DMSO) 9.02 (lH, d), 7.60 (lH, d), 7.54 (lH, d), 7.48 (lH, m), 7.40 (lH, t), 

7.26 (3H, m), 7.15 (lH, t), 7.07 (2H. bs), 4.85 (IH, d), 4.77 (IH, d), 4.38 (lH, dd), 4.07 
(lH, dd), 3.11 (3H, m), 2.70 (1H, m), 2.30 (2H, m), 2.18 (lH, m), 1.36 (lH, m), 1.10 (IH, 
m), 1.03 (3H, t). 

Example 27 

[lS-( 1 a,2~.3 ~.4a) ]-4-[7-(Butylamino )-5-(propylthio )-3H-1,2,3-triazolo( 4,5-
d]pyrimidin-3-yl]-N-ethyl-2,3-dihydroxy-cyclopentanecarboxamide 

. 
20 The title compound was prepared according to the method of example 7, step e) using the 

product of example 7, step d) and bucylamine. 

MS (APCD 438 (M+ff", 100%). 

25 NMR oH (~-DMSO)) 8.99 (lH, t), 7.92 (lH, t), 5.11 (lH, d), 4.95 (2H, m), 4.43 (lH, m), 

3.48 (2H, dd), 3.10 (4H, m), 2.73 (lH, ddd), 2.40-2.18 (2H, m), 1.80-1.52 (4H, m), 1.42-
1.32 (2H, m), 1.03 (3H, t), 1.01 (3H, t), 0.90 (3H, t). 

Example 28 

30 [15-[1 a.2~ ,3~ ,4a(1S* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[5-[ 4-(1-methylethyl)­

phenylthio ]-7-( (2-phenylcyclopropyl)amino ]-3H-l,2,3-triazolo[ 4,S-d]pyrimidin-3-yl]­
cyclopentanecarboxamide 

The mle compound was prepared according to the method of example 4, step b) using 4-(1-

35 methylethyl)th10phenol. 
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MS (APCI) 574 (M+fi, 100%). 

NMR 8H (~-DMSO) 9.32 (IH. d), 7.91 (lH, t), 7.49 (2H, d), 7.27 (2H, d), 7.20 (3H, m), 

7.10 (2H, d), 5.11 (lH, d), 4.91 (IH, d), 4.37 (lH, d), 4.05 (lH, d), 3.11 (3H, m), 2.91 (lH, 
s m), 2.71 (lH. m), 2.40-2.10 (3H, m), 1.30 (lH, m), 1.18 (6H. d), 1.17 (lH, m), 1.03 (3H, 

t). 

Example 29 

[1S-[la.,2~,3~,4o:(IS*,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[5-(naphth-2-ylthio)-7·[(2-

10 phenylcyclopropyl)amino ]-3H -1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­
cyclopentanecarboxamide 

15 

The mle compound was prepared according to the method of example 4, step b) using 2-

naphthylthiol. 

MS (APCI) 574 (M+I-1. 100%). 

NMR oH (~-DMSO) 9.31 (lH, d), 8.2~ (lH, s), 7.90 (3H, m), 7.81 (lH, d), 7.68 (lH, d), 
7..59 (2H, t).. 7.10 (3H, m), 6.76 (2H, m),·5.13 (lH, d), 4.98 (lH, d), 4.91 (lH, dd), 4.37 . 

20 (lH, dd), 4.05 (IH. m), 3.10 (2H, m), 3.08 (lH, m), 2.72 (lH, m), 2.30-2.10 (3H, m), 1.25 
(lH, m), 1.03 (3H, t), 0.86 (lH, dd). 

Example 30 

[15-[la.,2~,3~,4o:(1S*,2R*)]]-N-Cyclopropyl-2,3-dihydroxy-4-[5-(methylthio)-7-{(2-

25 phenykyclopropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1, step d) using the 
product of Example 20, step b) and cyclopropylamine, followed by deprotection according 

30 to the method of example l, step e). 

MS (APCI) 482 (M+H'", 100%). 

NMR oH (d{,-DMSO) 9.36 (lH, d), 8.00 (lH, d), 7.20 (5H, m), 5.15 (lH, d), 4.95 (2H, m), 

35 4.43 (lH. dd), 4.17 (lH, dd), 3.20 (lH, m), 2.70 (2H, m), 2.35 (3H, s), 2.25 (2H, m), 2.17 

(IH, m). 1.46 (lH. m). 1.38 (IH, dd), 0.60 (2H, d), 0.40 (2H, s). 
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Example 31 

(1S-(la.,2~,3~,4a.)]-N-Ethyl-2,3-dihydroxy-4-[7-[(2-phenylethyl)am~oJ-5-

(propyithio)-3H-l,2,3-triazoio(4,S-d]pyrimidin-3-yl]-cyclopentanecarboxamide 

The title compound was prepared according to the method of Example 7, step e ), using 

(2-phenyl)ethylamine in ethanol. 

Mpt 215-7°C 

MS (APCD 486 (M+fr, 100%). 

NMR 8H (~-DMSO) 8.72 (lH, t), 7.91 (lH, t), 7.30-7.10 (5H, m), 5.12 (lH, d), 4.95 

( lH, d), 4.95 (1 H. m), 4.4 l (lH, m), 4. l 1 ( lH, m), 3.72 (2H, m), 3.12-2.93 (6H, m), 

2.82 (2H, m), 2.73 (lH, m), l.70 (2H, m), 0.98 (6H, m). 

Example 32 

s [IS-[ 1 a.,2~,3 ~.4a. (IS* ,2R*)]]-2,3-Dihydroxy-[ 4-[7-[(2-phenylcyclopropyl)amino ]-5-
\pr'opyidbo)-3H-l,2,3-triazolo( 4,S-d]pY,rimidin-3-yl]-N-prop-2-ynyl­

cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1, step d) using the 

10 product of example l, step c) and propargylamine, followed by deprotection according to 

the method of example 18, step b). 

Mpt l76-177°C 

IS MS (APCI) 508 (M+W, 100%). 

NMR oH ('4-DMSO) 9.36 (lH, d), 8.41 (IH, t), 7.35-7.16 (SH, m), 5.15 (lH. d), 5.04-

4.93 (2H. m), 4.43 (lH, q), 4.11 (lH, q), 3.88 (2H, s), 3.22-3.18 (lH, m), 3.11 (lH, s), 

2.99-2.93 (lH, m), 2.90-2.76 (2H, m), 2.40-2.10 (3H, m), 1.55-1.43 (3H, m), l.35 (lH, q), 

20 0.81 (3H, t). 
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Example 33 

[lS-[ 1 a.,2~,3~,4a. (lS* ,2R*)]]-.2,3-Dihydroxy-4-[7-[(2-phenylcyclopropyl)amino]-S­
(propylthio )-3H-1.2,3-triazolo[ 4,5-d] pyrimidin-3-yl]- N-(2,2,2-trifluoroethyl)­

cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1, step d) using the 

product of example 1, step c) and 2,2,2-trifluoroethylamine hydrochloride, followed by 

deprotecuon according to the method of example 18, step b). 

10 Mpt 195-1'96°C 

MS (APCI) 552 (M+ri, 100%). 

NMR cH (<l{,-DMSO) 9.36 (lH, d), 8.64 (lH, t), 7.31-7.16 (SH, m), 5.15 (lH, br s), 5.00 

15 (lH, q), 4.45-4.41 (lH, m), 4.13 (IH, t), 3.97-3.90 (2H. m), 3.22-3.18 (lH, m), 3.00-2.80 

(3H, m), 2.42-2.35 (lH, m), 2.30-2.19 (lH. rn), 2.18-2.10 (lH. rn), l.55-1.45 (3H. rn), 

1.36-1.31 (1 H, m). 0.81 (3H, t). 

£x:ampk3' 
20 [lS-[lcx..2~,3~,4a(lS* ,2R*) ]]-N-Ethyl-4-[7-[[2-( 4-fluorophenyl)cyclopropyl]amino ]-5-

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

cyclopentanecarboxamide 

a) [3aS-[1(£),3aa...6a, 7 ap ]]-1-[3-( 4-Fluorophenyl)-1-oxo-2-propenyl]-hexahydro-8,8-

25 dimethyl-3H-3a,6-methano-2,1-benzisothiazole-2,2-dioxide 

A mixture of 3-(4-fluorophenyl)-2-propenoic acid (3.0g) and thionyl chloride (5.0ml) was 

stirred at 70°C for 1 hour. the reaction mixture was then concentrated under reduced 

pressure. The residue was azeotroped twice with dichloromethane then dissolved in toluene 

30 (lOml). To a suspension of sodium hydride (60% dispersion in oil: 0.99g) in toluene 
(40ml) was added a solution of [3aS-(3aa.,6cx,7ap)]-hexahydro-8,8-dimethyl-3H-3a,6-

methano-2J-benzisoth1azole-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 

35 collected and the aqueous extracted into dichloromethane (3x 1 OOml). The organics were 
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combined, dried and concentrated. Recrystallisation (ethanol) gave the subtitle compound 

as colourless needles (5.92g). 

MS (APCD 364 (M+Ir". 100%) 

b) [3aS-(l(lS*,2S*),3acx.,6cx.,7a~]]-l-[[2-(4-Fluorophenyl)cyclopropyl]carbonyl]· 
hexahydro-8,8-dimethyl-3H-3a,6-methano-2,l-benzisothiazole-2,2-dioxide 

A solution of diazomethane (2.9g) in ether ( l 50ml) (prepared as descibed in Vogel's 

10 Textbook of Practical Organic Chemistry, Fifth Edition, Longman scientific and technical, 
p432) was added to a solution of the product of step a) (5.90g) and palladium(Il) acetate 
( l 8mg) m dichloromethane (350ml) at 0°C and the reaction mixture stirred at 0°C for 5 

hours. Acetic acid (5ml) was added and the reaction rruxture was then washed with 

saturated sodium bicarbonate solution (200ml) and the organics filtered through a plug of 
1s silica. After concentrating in vacuo, the residue was recrystallised (ethanol) to give the 

subtitle compound as colourless needles (3.81 g). 

MS (APCD 378 (M+W, 100%) 

. 
20 c) (lR-trans)-2-(4-Fluorophenyl)-cyclopropanecarboxylic acid 

A suspension of the product from step b) (3.74g) and lithium hydroxide monohydrate 
( 4.1 g) in tetrahydrofuran (1 OOml)/water (3ml) was stirred at 5<I'C for 24 hours. The 

reaction mixture was concentrated in vacuo, and the residue dissolved in water ( l OOml), 
25 acidified with 2M HCl and extracted into dichloromethane (3x75ml). 

30 

The organics were dried and concentrated. Purification (Si02, isohexane:diethylether 2: 1 as 

eluant) gave the subtitle compound as a colourless solid (I. 78g). 

MS (APCn 179 (M-I-r. 100%) 

d) (lR.-trans )-2-( 4-Fluorophenyl)cyclopropanamine 

To a solution of the product from step c) (2.6g) and triethylarnine (2.7ml) in acetone /water 
(10: 1, 33ml) at 0°C was added ethyl chloroforrnate (2.0ml) over 5 min. The solution was 

35 maintained at 0°C for 30 minutes before addition of sodium azide ( l.52g) m water ( 6ml). 

After a further hour. water (350ml) was added and the reaction nuxrure extracted with 
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toluene (3x100ml). The organic extracts were combined and dried, then heated atreflux 

for 2 hours behind a blast screen. After cooling the solution, 6M HCl (50ml) was added 

and the mixture heated at reflux for 3 hours. Water ( l 50ml) was added and the aqueous 

phase basified with 2M NaOH (aq), then extracted into dichloromethane (3x100m1). The 

s organic phase was dned and concentrated to give the subtitle compound as a colourless oil 

(1.3 lg). 

10 

NMR SH (CDCl)) 0.88-0.95 (lH, m), 0.99-1.06 (lH, m), 1.81-1.87 (lH, m), 2.47-2.52 

(lH. m). 6.90-7.00 (4H, m) 

e) [1S-[la.,2~,3~,4a(1S*,2R*)]]-N-Ethyl-4-[7-[[2-(4-fluorophenyl)cyclopropyl]amino]­
S-(propylthio )-3H -1,2,3-triazolo[ 4,S-d]pyrimidin-3-yl]-2.3-dihydroxy­

cyclopentanecarboxamide 

is The mie compound was prepared according to the method of Example 7, step (e) using the 

products of step (d) and Example 7, step (d). 

MS (APCI) 516 (M+I-r, 100%) 

20 NMR oH (~-DMSO) 9.35 (lH, d), 7.95-7.92 (lH, m). 7.27-7.09 (4H, m), 5.16-5.10 (lH, 

m), 5.01-4.93 (2H, m), 4.48-4.40 (lH, m), 4.14-4.08 (lH, m), 3.19-3.06 (3H, m), 3.02-2.82 

(2H. m), 2.78-2.70 (lH, m), 2.37-2.10 (3H, rn), 1.57-1.28 (4H, m), 1.03 (3H. t), 0.82 (3H, 

t). 

25 Example 35 
(1S-[la.,2~,3~,4a(IS* ,2R*) ]]-[ 4-[7-[[2-( 4-Chlorophenyl)cyclopropyl]amino ]-5-
(propylthio )-3H-l,2,3-triazolo[ 4,S-d]pyrimidin-3-yl]-N-ethyl-2,3-dihydroxy­
cyclopentanecarboxamide 

30 a) (lR-trans)-2-(4-CWorophenyl)cyclopropanecarboxylic acid 

The subtitle compound was prepared according to the method of Example 7, step (a) using 

3-chloro-1-ethenylbenzene. 
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The subtitle compound was prepared according to the method of Example 7, step (b) using 

s the product from step (a). 

NMR BH (ci6-DMSO) 7.32 (2H, d), 7.14 (2H, d), 3.95 (2H. d). 2.71-2.65 (lH. m), 1.99-

1.88 (lH, m), 1.30-l.20 (lH, m), 1.1 l(IH, q) 

lo mpt 16l-2°C 

15 

c) [IS ·[1~2~,3~,4a(1S* .2R*) ]]-[ 4-[7-[[2-( 4-Chlorophenyl)cyclopropyl]amino ]-5-

(propylthio )-3H-1,2.3-triazolo( 4,5-d] pyrimidin-3-yl]-N-ethyl-2.3-dihydroxy • 

cyclopentanecarboxamide 

The subtitle compound was prepared according to the method of Example 7, step (e) usmg 

the products from step (b) and Example 7, step (d). 

NMR 8H (do-DMSO) 9.38-9.37 (IH, m)~·7.94-7.90 (lH. m), 7.33-7.32 (2H, m), 7.24-7.18 

20 (2H, m), 5.13-5.11 (lH. m), 4.98-4.94 (2H, m), 4.44-4.41 (lH, m), 4.13-4.08 (lH, m), 

3.06-3.04 (2H, m), 2.96-2.80 (2H, m), 2.71-2.67 (lH, m), 2.34-2.12 (2H, m), 2.12-2.10 

(lH, m). 1.58-1.44 (3H, m), 1.37-1.32 (lH, m), 1.04-0.97 (3H, t), 0.81 (3H, t) 

25 

30 

MS (APCI) 532 (M+tr',100%) 

Example 36 

[lS-(1~2~,3~ ,4a.(1S* ~*) ]]-N-Cyclopentyl-2,3-dihydroxy-4-[S-(methylthio )-7-[ (2-

pbenylcyclopropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1, step d) using the 

product of Example 20. step b) and cyclopentylarnine, followed by deprotection according 

to the method of ex.ample l. step e). 

35 MS (APCI) 510 (M+ff·. 100%). 
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NMR oH (cio-DMSO) 9.35 (lH, d), 7.90 (lH, d), 7.20 (SH, m), 5.20 (IH, d), 4.95 (2H, m), 

4.53 ( lH. dd), 4.10 ( lH, dd), 4.00 ( lH, dd), 3.20 (lH, m), 2.78 (lH, m), 2.35 (3H, s), 2.25 

(3H. m), 1.80 (2H, m), 1.60-1.30 (8H, m). 

s Example 37 

[lS-[ 1 a.,2p,3 p,4a (lS* ,2R*) ]]-2,3-Dihydroxy-N-(l,1-dimethylethyl)-4-[7-[(2-

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

cyclopentanecarboxamide 

1o The title compound was prepared according to the method of example 1, step d), using l, 1-

dimethy lethy lamine, followed by deprotection according to the method of example 1, step 

e). 

15 

20 

Mpt l 10-l 12°C 

MS (APCI) 526 (M+H", 100%). 

-
NMR 8H (ctQ-DMSO) 9.35 (lH, d), 7.5q (lH, s), 7.31-7.16 (5H, m), 5.11 (lH, d), 4.98-

4.91 (2H. m), 4.45-4.40 (lH, m), 4.07-4.04 (lH, m), 3.24-3.18 (lH, m), 3.00-2.81 (2H, m), 

2.79-2.73 (lH. m), 2.33-2.18 (2H, m), 2.i5-2.10 (IH. m). 1.54-1.44 (3H, m), 1.35-1.22 

(lH, m), 1.26 (9H, s), 0.80 (3H, t). 

Example 38 

[lS-( 1 a.,2~,3~,4a) ]-N-Ethyl-2,3-dihydroxy-[ 4-[7-[(2-phenylamino )ethylamino ]-5-

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

The title compound was prepared according to the method of example 7, step e) using the 

product of example 7, step d) and (N-phenyl)ethylenediamine. 

30 Mpt l 86- l 87°C 

MS (APCI) 501 (M+Ir, 100%). 

NMR SH (ctQ-DMSO) 9.00 (lH, t), 7.92 (lH, t), 7.08 (2H, t), 6.65 (2H, d), 6.53 (3H, t), 

35 5.75 (lH. br s). 5.15 (tH, br s), 5.05-4.92 (2H, m). 4.45 (lH, t), 4.11 (lH, t), 3.65 (2H, q), 
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3.29 (IH, br s), 3.14-3.05 (4H, m), 2.78-2.70 (IH, m), 2.37-2.19 (2H, m), 1.77-1.65 (2H, 
m), 1.05-0.95 (SH, m). 

Example 39 

s [lS-[ I a.,2~.3j3,4a (lS* ,2R*)]]-2~-Dihydroxy-4-[7 ·[(2-phenylcyclopropyl)amino]-5-
(propylthio )-3H -1,2~-triazolo[ 4,5-d]pyrimidin-3-y 1]-N -(phenylmethyl)­
cyclopentanecarboxamide 

a) (3aR -[3aa,4a,6a(lR* ,2S*),6aa]]-Tetrahydro-2,2-dimethyl-6-[7 -[(2-
10 phenylcyclopropyl)amino ]-5-(propylthio )·3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N­

(phenylmethyl)-4H-cyclopenta-1~-dioxole-4-carboxamide 

N,N-Diisopropylethylamine (3eq) was added to a solution of 2-( lH-benzotriazole-1-yl)­
l, l,3 ,3-tetramethyluroniurn tetrafluoroborate ( l .5eq), 1-hydroxybenzotriazole hydrate 

1s (I.Seq), benzylamme (2eq) and the product of Example 1, step c) (leq) in DMF (20ml). 

20 

The reaction nuxrure was stirred at room temperature for 2 hours then added dropwise to 
stirred acidic ice-water. The subtitle compound was isolated by filtration. 

MS (APCI) 600 (M+W, 100%). 

b) [1S-[la,2~,3~,4a. (1S*,2R*)]]-2~-Dihydroxy-4-[7-[(2-phenylcyclopropyl)amino]-5-
(propyltbio )-3H -1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-(phenylmethyl)· 
cyclopentanecarboxamide 

25 A solution of the product from step a) in methanol (20ml)/2M aqueous hydrochloric acid 
(Sml) was stirred at room temperature for 2 hours. The resulting solid was collected by 
filtration then recrystallised (methanol/water) to afford the title compound. 

30 

Mpt 195-197°C 

MS (APCI) 560 (M+W, 100%). 

NMR 8H (<:4-DMSO) 9.35 (lH, d), 8.46-8.44 (lH, t), 7.34-7.15 (SH, m), 5.16-4.94 (3H, 
m), 4.48-4.42 (lH, m), 4.32-4.29 (2H, m), 4.19-4.14 (lH, m), 3.21 (lH. m), 2.98-2.81 (3H, 

35 m), 2.40-2.13 ( 4H, m), 1.54-1.31 (3H, m), 0.77 (3H, t). 
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Example 40 

[1S-[1(42~,3~,4a(lS* ,2R*) ]]-N-(2-Fluoroethyl)-2,3-dihydroxy-4-7-[(2· 

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

cyclopentanecarboxamide 

The title compound was prepared according to the method of example 39, step a) using the 

product from example 1, step c) and 2-fluoroethylamine hydrochloride, followed by 

deprotection according to the method of example 39, step b) 

JO Mpt i 68-9°C 

MS (f\.PCI) 516 (M+H"", 100%). 

NMR oH (~-DMSO) 9.34 (lH, d), 8.21 (lH, t), 7 .31-7.15 (SH, m), 5.14 (lH, d), 5.01-

is 4.95 (2H, m), 4.51 (lH. t), 4.35 (lH. t), 4.42 (lH, q), 4.11 (lH, d), 3.50-3.40 (lH, m), 3.40-

3.30 (lH, m), 3.25-3.15 (lH, m), 2.94-2.72 (31{, m), 2.37-2.15 (3H, m), 1.58-1.43 (2H, rn), 

l.38-1.31 (lH, m), 0.8l (3H, t). 

Example 41 

20 [IS-[la,2~,3~,4a(lS*,2R*)]]-l-[2,3-Dihydroxy-4-[7-[(2-phenylcyclopropyl)amino]·S-
(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopentylcarbonyl]-4-methyl­

piperidine 

The title compound was prepared according to the method of example 39, step a) using the 

!5 product from example 1, step c) and 4-methyl-piperidine, followed by deprotection 

according to the method of example 39, step b). 

Mpt 209°C 

30 MS (f\.PCI) 552 (M+I1, 100%). 

NMR oH (~-DMSO) 9.34 (lH, d), 7.31-7.15 (5H, m), 5.15-5.01 (4H, m), 4.45-3.95 (4H, 

m), 3.20-2.72 (7H, m), 2.37-2.13 (SH. m), 1.62-1.31 (5H, m), 0.93-0.78 (6H, m). 
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Example 42 

(IS·(l a.,2~ ,3~,4a) ]-4-(7 ·[2·[ (2-Chlorophenyl)ethyl]amino ]-5-(propylthio }-3B -1,2,3-
triazolo[ 4,S-d]pyrimidin·3-yl]-N-ethyl-2,3-dihydroxy-cyclopentanecarboxamide 

The title compound was prepared according to the method of Example 7, step e) using 
2-(2-chlorophenyl)ethylamine. 

Mpt 200-2°C 

MS (APCI) 520/2 (M+ft. 100%). 

NMR 8H (dQ-DMSO) 8.75 (lH, t). 7.91 (lH, t), 7.20-7.45 (4H, m), 5.12 (lH, d), 

4.98 (lH, d), 4.93 (lH, m), 4.35 (lH, m), 4.13 (lH, m). 3.77 (2H, m), 3.10 (6H, m), 

2.72 (lH, rn), 2.30 (2H, m), 1.70 (2H, m), 0.99 (6H, m). 

Example 43 

[lS ·(1 a.,2[3,3f3 ,4a.) ]-N-Ethyl-2,3-dihydroxy-4-[7 -[2-[ ( 4-methoxyphenyl)ethyl)amino ]­
S-{pn)pylthio )-3H -1~,3-triazolo[ 4,5-d]~yrimidin-3-yl]-cyclopentanecarboxamide 

The title compound was prepared according to the method of Example 7, step e), using 
2-( 4-methoxyphenyl)ethylamine. 

Mpt 236-7°C 

MS (APCI) 516 (M+lr, 100%). 

NMR SH (dQ-DMSO) 8.65 (lH, t), 7.92 (lH, t), 7.18-6.86 (4H, ABq), 5.12 (lH, d), 

4.96 (lH, d), 4.93 (lH, m), 4.43 (lH, m), 4.11 (lH, m), 4.10-3.70 (2H, m), 3.71 (3H, s), 3.10-2.87 
(6H, m). 2.72 (lH. m), 2.31 (2H, m), 1.73 (2H, m), 1.01 (6H, m). 
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Example 44 

[1S-[l~p,3p,4a(1S*,2R*)]]-2,3-Dihydroxy-N-(2-hydroxyethyl)-N-methyl-4-[7-[(2-

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

cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1, step d), using the 

product of example 1, step c) and 2-(methylamino)ethanol. followed by deprotection 

according to the method of example l, step e). 

lo Mpt 78-80°C 

MS (APCI) 528 (M+W, 100%). 

NMR 8H (~-DMSO) 9.34 (lH, s), 7.29 (2H, t), 7.20-7.18 (3H. m). 5.13 (lH, d), 5.09-4.95 

15 (2H, m), 4.82 (lH, t), 4.46 (lH, s), 4.11 (lH, s), 3.58-3.46 (2H, rn), 3.38-3.30 (2H, rn), 

3.24-3.16 (lH, m), 3.09 (3H, s), 3.01-2.82 (3H, m), 2.40-2.26 (2H, rn), 2.17-2.10 (lH. m), 

1.56-1.45 (3H, m), 1.36-1.29 (1 H, m),. 0.81 (3H, t). 

Example 45 _ 

20 [lS-[l a,2p,3 P ,4a(1S* ,2R*) 1]-2,3-Dihydroxy-N-(2-methoxyethyl)-4-[7-[ (2-
phenylcyclopropyl)amino J-5-(propylthio )-38-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­
cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1, step d), using the 

25 product of example 1, step c) and 2-methoxyethylamine, followed bydeprotection 

according to the method of example 1, step e). 

Mpt 173-174°C 

30 MS (APCI) 528 (M+W. 100%). 

NMR oH (citi-DMSO) 9.35 (lH, s), 8.00 (lH, s), 7.29 (2H, t), 7.22-7.16 (3H, m), 5.13 (lH, 

s), 5.02-4.92 (2H, m), 4.44 (lH, s), 4.10 (lH, s), 3.40-3.29 (2H, m), 3.24 (6H, m), 3.01-

2.72 (3H, m), 2.38-2.20 (2H, m), 2.17-2.10 (lH, m), 1.57-1.43 (3H, m), 1.36-1.26 (lH, m), 

35 0.81 (3H, t). 
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Example 46 

[IS-( 1 a.,2~,3~,4a.) ]-N-Ethyl-2,3-dihydroxy-[ 4-(7-( (2-phenoxyethyl)amino ]-5-

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

s The title compound was prepared according to the method of example 7, step e) using the 

product of example 7, step d) and 2-phenoxyethylamine. 

Mpt l 95- l 96°C 

10 MS (APCI) 502 (M+H+. 100%). 

15 

NMR 8H (~-DMSO) 9.15 (lH. t), 7.92 (lH, t), 7.27 (2H, t), 6.98-6.91 (3H, m). 5.12 (lH, 

d), 5.00-4.93 (2H, m), 4.45 (lH, q), 4.21 (2H, t), 4.11 (lH, q), 3.85 (2H, q), 3.13-3.03 (4H, 

m), 2.76-2.71 ( lH, m), 2.37-2.19 (2H, m), 1.74-1.65 (2H, m), 1.06-0.95 (SH, m). 

Example 47 

[1S-(la.,2p,3~,4a.) ]-4-(7-(Cyclopropylamino )-5-( (trifluoromethylphenyl)thio ]-3H-

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

20 The product of example 7, step d), cyclopropylamine (0.78g) and N.N­
diisopropylethylarnine (l.75g) in 1,4-dioxane (lOml) was stirred at room temperature for 

24 hours. The reaction mixture was concentrated and the residue dissolved in 

dichloromethane, m-chloroperoxybenzoic acid ( l .Og) added and the reaction mixture 

stirred for 30 minutes. The reaction mixture was washed twice with sodium metabisulphite 

2s solution, followed by saturated brine, then dried and concentrated. The residue was reacted 

without further purification according to the method of example 4, step b) using 4-

trifluoromethylthiophenol, followed by deprotection according to the method of example 

39, step b). 

30 Mpt 209°C 

MS (APCI) 524 (M+I:i, 100%). 

NMR oH (~-DMSO) 9.24 (lH, d), 7.96-7.88 (3H, m), 7.82-7.79 (2H, d), 5.12-5.08 (lH, 

35 m), 4.96-4.86 (2H, m), 4.64-4.34 (lH, q), 4.05-4.00 (lH, q), 3.15-3.06 (2H. quint), 2.77-

2.68 (2H. m). 2.37-2.12 (2H, m). 1.02 (3H, t), 0.89-0.57 (4H, m). 
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Example 48 

[1S·(la,2P,3~,4a) ]·4·(5·[( 4-Chlorophenyl)thio ]· 7 ·( cyclopropylam.ino )· 3H-1,2,3-

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

The title compound was prepared according to the method of example 47 using 4-

chlorothiophenol. 

Mpt 221°c 

MS (APCD 524 (M+tr", 100%). 

NMR 8H (~-DMSO) 9.18 (lH. d). 7.92-7.89 (lH, m), 7.71-7.63 (2H. m), 7.53-7.50 (2H, 

d), 5.11-5.09 ( lH. d), 4.96-4.95 (lH, d), 4.86 (lH, t), 4.39-4.32 (lH, q), 4.06-4.03 (lH, m), 

is 3.19-3.06 (2H, qumt). 2.78-2.67 (2H, m), 2.30-2.12 (2H, m), 1.03 (3H. t), 0.88-0.60 (4H, 

m). 

Example 49 

{1s-(~~,3~,.5a) ]-4-(5-(Cyclohexylth(o )· 7-( cyclopropylamino )-3H-1,2,3-triazolo[ 4,5-

20 d]pyrimidin-3-yl] -N -ethyl-2,3-dihydroxy-4-cyclopentanecarboxamide 

The title compound was prepared according to the method of example 47 using 

cyclohexanethiol. 

zs Mpt 139°C 

MS (APCI) 462 (M+tr", 100%). 

NMR oH (<i6-DMSO) 9.08 (lH, d), 7.91 (3H, t), 5.13-5.11 ( lH, d), 4.95 (2H, q), 4.42 (lH, 

Jo m), 4.13-4.09 (lH, m), 3.84 (IH. brs), 3.14-3.02 (3H, m), 2.74-2.69 (lH, m), 2.32-2.22 

(2H, m), 2.09 (2H, brs), 1.71-1.20 (8H, m), 1.03 (3H, t), 0.78-0.67 (4H, m). 
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Example 50 

[lS-( 1 a.,2~,3 ~.4a (lS* ,2R*)]]N-[[3-( 4-Fluorophenyl)propyl]amino ]·2,3-dihydroxy-4-

[7-[ (2-phenylcyclopropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-
yl]-cyclopentanecarboxamide 

a) [3aR ·[3aa.,4a.,6a(1R* ,2S* ),6aa]]-N-[[3-( 4-Fluorophenyl)propyl]amino ]-6-[7-[ (2-
phenylcyclopropyl)amino ]-5-(propylthio )-JH-1,2,3-triazolo( 4,5-d]pyrimidin-3-yl]­
tetrahydro-2,2-dimethyl-4H-cyclopenta-1,3-dioxole-4-carboxamide 

w The product fr9m example 7, step d), 3-(4-fluorophenyl)propyl)amine (Prepared as 

described by K Fujimura etal, Bioorganic Medicinal Chemistry, 1997, ~. 1675) and N,N­

diisopropylethylamme in 1,4-dioxane ( lOml) was stirred at room temperature for 24 hours. 
The solvent was concentrated and the residue purified (SiO:!, ethyl acetate: isohexane, l: 1 
as eluant) to afford the subtitle compound. 

15 

20 

25 

MS (APCI) 558 (M+lr, 100%). 

b) [IS-[ 1 CL,2p,3 p,4CL (IS* ,2R*) ])-N-Ethyl-2,3-dihydroxy-4-[7-[ (3-phenylpropyl)amino ]­
.5-{pc0pyJt.bio }-JH-1,2,3-triazolo[ 4,5-dlpyrimidin-3-yl]-cyclopentanecarboxamide 

The title compound was prepared according to the method of example 39, step b) using the 
product of step a). 

Mpt 214-216°C 

MS (APCI) 518 (M+W, 100%). 

NMR oH (~-DMSO) 9.03 (lH, t), 7.91-7.90 (lH, t) 7.29-7.05 (4H, m), 5.12-4.93 (3H, m), 

4.45-4.41 (lH, m), 4.13-4.09 (lH, dd), 3.51-3.49 (2H, dd), 3.11-3.03 (4H, m), 2.74-2.62 
30 (3H, m), 2.32-2.27 (2H, rn), 1.93-1.89 (2H, m), 1.71-1.63 (2H, m), 1.05-0.93 (6H, m). 
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Example 51 
[lS-[ 1 a..2~,3~,4a {lS* ,2R*)]]-2,3-Dihydroxy-N-[[3-{ 4emethoxyphenyl)propyl]amino ]-

4-(7-( (2-phenylcyclopropyl)amino ]-5-(propylthio )-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-

3-yl]-cyclopentanecarboxamide 

a) [3aR-[3an,4a.,6a{lR*,2S*),6aa]]-Tetrahydro-N-[[3-(4-

methoxyphenyl)propyl]amino ]-6-(7-({2-phenylcyclopropyl)amino ]-5-(propylthio )-3H-

1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-2,2-dimethyl-4H-cyclopenta-1,3-dioxole-4-

carboxamide 

The subtitle compound was prepared according to the method of example 50, step a) using 

the product of example 7, step d) and 3-(4-methoxyphenyl)propyl)amine (Prepared as 

described by K Fujimura etal, Bioorganic Medicinal Chemistry, 1997, 5, 1675). 

is MS (APCI) 570 (M+I-1, 100%). 

20 

25 

b) [lS-( la,2P,3~,4a (IS* ,2R*)]]-2,3-Dihydroxy-N-((3-(4-

metboxyphenyl)propyl )amino )-4-[7-[ {~·phenylcyclopropyl)amino ]-5-(propylthio )-3H-

1,2~-triazolo[ 4,S-d]pyrimidin-3-yl]-cydopentanecarboxamide . 
The title compound was prepared according to the method of example 39, step b) using the 

product of step a). 

Mpt 205-207°C 

MS (APCI) 530 (M+Ir, 100%). 

NMR SH (ci6-DMSO) 9.02 (lH, t), 7.91-7.90 (lH, t) 7.15-6.81 (4H, rn), 5.12-4.93 (3H, m), 

4.45-4.41 (lH, m), 4.13-4.09 (lH, dd), 3.73 (lH, s), 3.51-3.49 (2H, dd), 3.11-3.03 (4H, m), 

30 2.73-2.56 (3H, m), 2.32-2.24 (2H. m), 1.91-1.86 (2H. m), 1.71-1.63 (2H, m), 1.05-0.94 

(6H, m). 
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[1S-(la,2~,3~,4a. ) ]-N -Ethyl-2,3-dihydroxy-4-{7 ·[2-[ ( 4-phenoxyphenyl)-ethyl]amino ]-
5-(propylthio )-3H • 1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]· cyclopentanecarboxamide 

s The title compound was prepared according to the method of Example 7, step e) using 2-
( 4-phenoxyphenyl)ethylamine. 

Mpt 240-1°C 

10 MS (APCD 578 (M+H'", 100%). 

NMR oH (~-DMSO) 8.70 (IH, t), 7.90 (lH, t), 7.40-7.20 (4H, A.Bq), 7.20-6.90 (SH, m), 

5.11 (lH, d), 4.98 (lH, d), 4.95 (IH, m), 4.42 (lH. m), 4.11 (lH, m), 4.09-3.73 (2H, m), 

3.10-2.90 (6H, m), 2.73 (lH, m), 2.27 (2H, m), 1.70 (2H, m), 0.98 

is (6H. m). 

20 

25 

Example 53 

[IS-(la,2~,3~ ,4a.) ]-4-[7 -[2-[ (l,3-Benzodioxol-5-yl)ethyl]amino ]-5-(propylthio )-3H­
l.,1,3-trlazolo[ 4,5-d]pyrimidin-3-yl]-N-~thyl-2,3-dihydroxy-cyclopentanecarboxamide 

The title compound was prepared according to the method of Example 7, step e) using 2-
( l ,3-benzodioxol-5-yl)ethylarnine hydrochloride. 

Mpt 201-2°C 

MS (APCI) 530 (M+tr", 100%). 

NMR 8H (~-DMSO) 8.65 (IH, t), 7.92 (IH, t), 6.91-6.67 (3H, m), 5.96 (2H, s), 4.96 (IH, 

m), 4.92 (2H, m), 4.40 (lH, m), 4.11 (lH, m), 3.67 (2H, m), 3.08 (4H, m), 2.85 (2H, t), 
30 2.70 (lH, m), 2.30 (2H, m), 1.71 (2H, m), 1.00 (6H, m). 
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Example 54 

[1S-(la.,2~,3~,4a.) ]-N-Ethyl-2,3-dihydroxy-4-[7-[(3-phenylprop-2-enyl)amino]-5· 
(propylthio )-3H -1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopentanecarboxamide 

5 The title compound was prepared according to the method of ex~ple 7, step e) using the 
product of example 7, step d) and cinnamylamine (prepared as described by C. Moody et 
al. J. Org. Chem. 1992, 57, 2105) followed by deprotection according to the method of 
example 18, step b). Purification (Si02, 0-10% methanol in ethyl acetate as eluant) afforded 
the title compound. 

IO 

Mpt 222-224°C 

MS (.A.Pen 498 (M+H+. 100%). 

1s NMR 8H (~-DMSO) 9.26 (lH. t), 7.92 (lH, t), 7.40 (2H, d), 7.31 (2H, t), 7.22 (lH, t), 
6.60-6.55 (lH, rn), 6.42-6.36 (lH, m), 5.12 (IH, d), 4.99-4.94 (2H, m), 4.46-4.41 (lH, m), 
4.30 (2H, t), 4.11 (lH, q), 3.16-3.05 (5H, m), 2.77-2.71 (lH, m), 2.37-2.20 (2H, m), 1.74-
1.65 (2H, m), 1.07-0.94 (5H, rn). 

20 Example 55 

[1S-[la.,2~,3~,4a.(1S*, 2R*)]]·[ 4-(7 ·[[2-(3,4-Difluorophenyl)cyclopropyl]amino ]-5-
(propylthio )-3H -1~,3-triazolo[ 4,5..a]pyrimidin-3-yl]-N-ethyl-2,3-dihydroxy­
cyclopentanecarboxamide 

25 a) [3aS-[l(E),3aa.,6a., 7 a~ ]]-1-[3-{3,4-Difluorophenyl)-1-oxo-2-propenyl]-hexahydro· 
8,8-dimethy l-3H -3a,6-methano-2, 1-benzisothiazole-2,2-dioxide 

30 

The subtitle compound was prepared according to the method of Example 34, step (a) 
using 3-(3,4-difluorophenyl)-2-propenoic acid. 

MS (APCD 382 (M+W,100%) 
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b) [3aS-[l(lS* ,2S*),3aa.,6a., 7a~ ]]-l-[[2-(3,4-Difluorophenyl)cyclopropyl]carbonyl]­

hexahydro-8,8-dimethyl-3H-3a,6-methano-2,1-benzisothiazole·2,2·dioxide 

The subtitle compound was prepared according to the method of Example 34, step (b) 

s using the product of step (a). 

10 

MS (APCD 396 (M+I1,100%) 

c) (IR-trans )-2-(3.4-Di.fluorophenyl)·cyclopropanecarboxylic acid 

The subtitle compound was prepared according to the method of Example 34, step (c) 

usmg the product of step (b ). 

NMR 8H (CDCl3) 7.68 (lH, dd. 1=10.0, 1=8.5 Hz), 7.46-7.3 I (2H. m), 3.12-3.03 (lH, m), 

1s 2.37 (lH. dt, 1=8.5. 1=4.4 Hz), 2.17 (IH, dt. 1=9.2. 1=4.8 Hz), 1.86 (lH, ddd. 1=8.5, 1=6.9, 

1=5.2 Hz). 

20 

d) (lR-trans)-2-(3,4-Di.fluorophenyl)cyclopropanamine, [R·(R* ,R*)]-2,3-

dihydroxybutanedioate (1:1) 

The subtitle compound was prepared according to the method of Example 7, step (b) using 

the product of step (c). 

NMR 8H (~-DMSO) 7.37-7.24 (lH, m), 7.23-7.17 (lH, rn), 7.16-6.98 (lH. rn), 3.97 (2H, 

25 s), 2.72-2.52 (lH. m), 2.21-2.14 (IH, m), 1.29-1.22 (lH, rn), 1.17-1.11 (lH, m) 

e) [ lS-[la.,21),3 ~,4a(1S*, 2R*)]] ·[ 4-[7-[[2-(3,4-Di.fluorophenyl)cyclopropyl]amino ]·5-

(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin·3-yl]-N-etbyl-2,3-dihydroxy-

30 cyclopentanecarboxamide 

The title compound was prepared according to the method of Example 7, step (e) using the 

products of step (d) and Example 7, step (d). 

35 NMR 8H (~-DMSO) 9.37 (lH, s), 7.95-7.91 (lH. m), 7.36-7.27 (2H, m). 7.09-7.06 (lH. 

m), 5.14-5.12 (lH, m). 5.00-4.94 (2H, m), 4.44-4.42 (lH. m), 4.I 1-4.09 (lH. m), 3.20-3.07 
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(3H, m), 2.96-2.86 (2H, m), 2.74-2.72 (lH, m), 2.33-2.24 (2H, m), 2.13-2.12 (lH, m), 

1.57-1.47 (3H, m), 1.41-1.23 (IH, m), 1.05-1.00 (3H, t), 0.84-0.80 (3H, t) 

MS (APCD 534 (M+W,100%) 

Example 56 

(1S-[lo:.2~,3~,4a(1S* ;l.R.*)]]-2.3-Dihydroxy-N-(3-methoxypropyl)-4-(7-[(2-

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

cyclopentanecarboxamide 

The title compound was prepared according to the method of example 1, step d), using the 

product of example 1. step c) and 3-methoxy-1-propylamme, followed by the method of 

example 1, step e). 

is Mpt !71-173°C 

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

.NMR.oH (~-DMSO) 9.35 (IH, d), 7.92;(1H, s), 7.29 (2H, t), 7.20-7.16 (3H, m), 5.12 (lH, 

20 d), 4.98-4.89 (2H, m), 4.42 (IH, q), 4.11 (lH, q), 3.32 (2H, t), 3.21 (4H, s), 3.11 ('.:!H, q), 

2.90-2.83 (2H, m), 2.80-2.74 (IH, m), 2.33-2.21 (2H, m), 2.13 (lH, s), 1.64 (2H, quin), 

1.53-1.46 (3H. m), 1.35-1.30 (1 H, m), 0.81 (3H, t). 

Example 57 

25 [1S-[la.,2~,3~,4a(E)]}-N-Ethyl-2~-dihydroxy-4-[7-[(4-phenylbut-3-enyl)am.ino]-5-

(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopentanecarboxam.ide 

a) [3aR -[3aa,4a,6a( E),6aa]]-N • Ethyl-tetrahydro-2,2-dimethyl-6-(7-[ ( 4-phenylbut-3-

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

30 1,3-dioxole-4-carboxamide 

35 

Prepared according to the method of example 50, step a) using the product of 

example 7, step d) and 4-phenylbut-3-enyiamme (prepared as described by Imada J. 

Organomet. Chem. 1993. 451, 183). 

MS (A.PCI) 552 (M+H'". 100%). 
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b) [1S-[la,2~,3~,4a(E)]]-N-Ethyl-2,3-dihydroxy-4-[7-[ ( 4-phenylbut-3-enyl)amino]-5-
(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopentanecarboxamide 

5 The title compound was prepared according to the method of example 18, step b) using the 
product of step a). 

Mpt 217°C 

io MS (APCI) 512 (M+W, 100%). 

NMR oH (<l{,-DMSO) 9.08 (lH, t), 7.92 (lH, t), 7.39-7.20 (5H, m), 6.48 (IH. d), 6.33 (lH. 
dt), 5.11 (IH, d), 4.98-4.94 (2H, m), 4.46-4.40 (lH, m), 4.13-4.09 (lH, m), 3.65 (IH, br q), 
3.14-3.05 (4H. m), 2.78-2.70 (lH, m), 2.58-2.50 (3H, m), 2.32-2.25 (2H, m), 1.75-1.68 

is (2H, m), 1.05-0.96 (6H. m). 

20 

Example 58 
[1S-(la.2~,3~,4a)]-N-Ethyl-2,3-dihyd~oxy-4-[7-[[3-(4-methylphenyl)propyl]amino]-5-
(propYlthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopentanecarboxamide . 
a) [3aR-(3aa,4a,6a,6aa)J-N-Ethyl-tetrahydro-2,2-dim.ethyl-6-[7-[[3-(4-
methylphenyl)propyl]amino ]-5-(propylthio )-3H -1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-
4H-cyclopenta-1.3-dioxole-4-carboxamide 

25 Prepared according to the method of example 50, step a) using the product of 

30 

example 7, step d) and 3-( 4-methylphenyl)propylamine (prepared as described by Braun, 
Chem. Ber. 1927, 60, 107). 

MS (APCI) 554 (M+W, 100%). 

b) [1S-(la,2~,3~,4a)]-N-Ethyl-2,3-dihydroxy-4-[7-[[3-(4-
methylpheny l)propyl]amino ]-5-(propylthio )-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­
cyclopentanecarboxamide 

35 The title compound was prepared according to the method of example 39, step b) using the 
product of step a). 
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Mpt 215°C 

MS (APCD 514 (M+lf", 100%). 

NMR 8H (~-DMSO) 9.03 (lH, t), 7.90 (lH, t), 7.13-7.06 (4H, m), 5.11 (lH, d), 4.98-4.93 

(2H. m), 4.45-4.41 (lH. m), 4.13-4.09 (lH, m), 3.50 (2H, br q), 3.12 -3.03 (4H, m), 2.74-

2.58 (3H, m), 2.33-2.25 (2H, m), 2.25 (3H, s), 1.93-1.87 (2H, m), 1.75-1.61 (2H. m), 1.05-

0.95 (6H. m). 

Example 59 

[1S-[la:,2~.3~,4a(1S*,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[[2-(4-

aminosulfonylphenyl)-cyclopropyl]amino ]-5-(propylthio )-3H -1,2,3-triazolo[ 4,5-

d]pyrimidin-3-yl]-cyclopentanecarboxamide 

a) (lS-trans)-4-(2-Aminocyclopropyl)phenylsulfonamide, hydrochloride 

The sub-title compound was prepared from (lR-trans)-phenylcyclopropanarnme-according 

.to the method descriqed in US 3,487,154. 
; 

m.p. 21 l-2°C 

NMR oH (~-DMSO) 8.71 (3H, s), 7.72 (2H, d), 7.35 (2H, d), 7.33 (2H, s), 2.94-2.82 (IH, 

rn), 2.47-2.42 (lH. m), 1.55-1.47 (lH, m), 1.28 (lH, q). 

b) [1S-[la.,2~,3~,4a(1S* ,2R*) ]]-N-Ethyl-2,3-dihydroxy-4-[7-[[2-( 4-

aminosulfonylphenyl)-cyclopropyl]amino ]-5-(propylthio )-3H -1,2,3-triazolo[ 4,S­

d]pyrimidin-3-yl]-cyclopentanecarboxamide 

30 The title compound was prepared according to the method of example 7, step ( e) using the 

products of step (a) and example 7, step (d). 

MS (APCI) 577 (M+If', 100%) 

35 NMR oH (~-DMSO) 9.40 {lH, d), 7.91 (lH, t), 7.73 (2H, d), 7.38 (2H, d), 7.28 (2H, s), 

5.13 (lH. s), 4.96 (2H, q). 4.43 (lH, t), 4.10 {lH, t), 3.32-3.30 (lH, m). 3.15-3.04 (2H, m). 
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2.98-2.80 (2H. m), 2.78-2.69 (lH, m), 2.37-2.17 (3H, m), 1.74-1.39 (4H, m), 1.03 (3H, t), 

0.82 (3H. t). 

Example 60 

s [IS-[la..2p,3p,4a (IS* ,2R*)]]-2,3-Dihyclroxy-N-[[3-(4-

trifluoromethylphenyl)propyl]amino ]-4-[7-[ (2-phenylcyclopropyl)amino ]·5-

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

a) [3aR-[3aa,4a,6a(lR* ,2S*),6aa]]-Tetrahydro-2,2-dimethyl-N-[[3-( 4-

1 o trifluoromethylphenyl)propyl]amino ]-6-[7-[ (2-phenylcyclopropyl)amino ]-5-

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

carboxamide 

Prepared according to the method of ex.ample 50, step a) using the product of ex.ample l, 

is step d) and 3-(4-tnfluoromethylphenyl)propyl)amine (Prepared as described by KFujimura 

eta/, Bioorganic Medicinal Chemistry, 1997,~. 1675). 

MS (APCI) 608 (M+W, 100%). 

20 b) [1S-[la,2~,3~,4a (IS* ,2R*)]]-2,3-Dibydroxy-N-((3-(4-

trifluorometbylphenyl)propyl)amino )-4-[7-[ (2-phenylcyclopropyl)amino ]-5-

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

The title compound was prepared according to the method of example 39, step b) using the 

2s product of step a). 

30 

Mpt 215-217°C 

MS (APCI) 568 (M+W, 100%). 

NMR oH (~-DMSO) 9.06-9.03 (lH, t), 7.93-7.90 (lH. t), 7.64-7.45 (4H, m), 5.10-4.90 

(3H, m), 4.41 (lH. rn), 4.11-4.09 (lH, dd), 3.55-3.49 (lH, dd), 3.14-3.01 (4H, m), 2.78-

2.69 (3H. m), 2.36-2.20 (2H, rn), 1.99-1.94 (2H, m), 1.69-1.62 (2H, m), 1.04-0.94 (6H, m). 
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Example 61 

[lS-(la.,2~,3~,Sa)]-4-[7-(Cyclopropylamino)-5-(2-naphthalenylthio)-3H-l,2,3-

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

s The title compound was prepared according to the method of example 47 using 2-

mercaptonaphthalene. 

Mpt 182-4°C 

10 MS (APCI) 506 (M+W, 100%). 

15 

20 

NMR 8H (cio-DMSO) 9.14 (lH, d), 8.22 (2H, m), 7.98-7.56 (6H, m), 5.11-5.09 (lH, d), 

4.95-4.85 (lH, m), 4.38-36 (lH, m), 4.05-4.03 OH. m), 3.11-3.07 (2H, m), 2.73-2.60 (2H, 

m). 2.27-2.11 (2H, m), 1.02 (3H, t), 0.86-0.41 (4H, m). 

Example 62 

[1S-[la.,2~,3~,4a(1S* ,2R*) ]]-N-Ethyl-4-[5-( 4-fluorophenylthio )-7-[ (2-

phenylcyclopropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-2,3-dihyd~?xy: 

eydopentanecarboxamide 

a) [3aR-[3aa,4a,6a(lR* ,2S*),6aa]]-N-Ethyl-tetrahydro-2,2-dimethyl-6-[7-[ (2-

phenylcyclopropyl)amino ]-5-( 4-fluorophenylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-

3-yl]-4H-cyclopenta-1,3-dioxole-4-carboxamide 

25 Prepared according to the method of example 4, step b), using the product from example 

20, step a) and 4-fluorothiophenol. 

MS (APCI) 590 (M+fr, 100%). 

30 b) [lS-[ la,2 ~ ,3 ~,4a(1S* ,2R*) J]-N-Ethyl-4-[ 5-( 4-tluorophenylthio )-7 ·[ (2-

phenylcyclop ropyl)amino ]-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-2,3-dihydroxy­

cyclopentanecarboxamide 

Prepared according to the method of example 39, step b) using the product of step a). 

35 

Mpt 195°C 
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MS (APCI) 550 (M+f1, 100%). 

NMR 8H (~-DMSO) 9.35 (lH. d), 7.90 (lH, t), 7.63-7.58 (2H, m), 7.32-7.05 (7H, m), 

s 5.10 (lH, d), 4.95(1H, d), 4.94-4.80 (lH, m), 4.37-4.33 (lH, m), 4.05-4.02 (lH, m), 3.13-

3.06 (3H, rn), 2.75-2.70 (IH, rn), 2.30-2.10 (3H, m), 1.42-1.38 (lH, rn), 1.17-1.13 (lH, rn), 

1.03 (3H, t). 

Example 63 

10 IlS-[la,2~,3~,40'. (1S*,2R*)]]-N-(2-Fluoroethyl)-2,3-dihydroxy-4-[5-(methylthio)-7-[(2-

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

cyclopentanecarboxamide 

a) [3aR-[3aa.,4a.,6a,6aa(lR* ,2S*) l]-N-(2-Fluoroethyl)-tetrahydro-2,2-dimeth yl-6·( 5-

15 (methylthio )-7-[ (2-phenylcyclopropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]· 

4H-cyclopenta-l,3-dioxole-4-carboxamide 

20 

The ti~e compound was prepared according to the method of example 39, step a) using the 

product of example 20. step b). 

MS (APCI) 528 (M+rt", 100%). 

b} [IS-[ 1 a,2J) ,3 ~,4a (lS* .2R*) ]]-N-(2-Fluoroethyl)-2,3-dihydroxy-4-[5-(methylthio )-7 • 

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

25 cyclopentanecarboxamide 

The title compound was prepared according to the method of example 39, step b) using the 

product of step c). 

30 Mpt 165-167 °c 

MS (APCI) 488 (M+W, 100%). 

NMR oH (~-DMSO) 9.35 (lH, d), 8.23-8.21 (lH, t), 7.30-7.16 (SH, rn), 5.15-4.96 (3H, 

35 rn), 4.50-4.12 (4H, rn), 3.42-3.41 (lH, rn), 3.20-3.18 (lH, rn), 2.84-2.79 (lH, rn), 2.33 (3H, 

s), 2.28-2.10 (:2H, m), 1.51-1.31( 2H. rn), 
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Example 64 

[lS-[ 1 a..2~,3~,4a (lS* ,2R*)]]-2,~-Dih)!droxy-N-(2-methoxyetbyl)-4-[5-(methylthio )-7-

[ (2-phenylcyclop ropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-

s cyclopentanecarboxamide 

10 

15 

a) [3aR-[3aa,4a,6a.6aa(lR* ,2S*) ]]-Tetrahydro-N-(2-methoxyethyl)-2,2-dimethyl-6-

[ 5-(methylthio )· 7-( (2-phenylcyclop ropyl)amino ]-3H-1,2,3-triazolo[ 4,S-d]pyrimidin-3-

yl]-4H-cyclopenta-1.3-dioxole-4-carboxamide 

The subtitle compound was prepared by the method of example 39, step a) using the 

product of example 20, step b) and methyoxyethylamine. 

MS (APCI) 540 (M+rr+, 100%). 

b) [IS-[ 1 a.2p,3~,4a (lS* ,2R*)]]-2,3-Dihydroxy-N-(2-methoxyethyl)-4-[5-(methylthio )-

7-[ (2-phenykyclopropyl)amino ]-3a: 1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

20 The title compound was prepared according to the method of example 39, step b) using the 

product of step a). 

Mpt 180-183 °c 

is MS (APCI) 500 (M+I-1, 100%). 

30 

35 

NMR oH (~-DMSO) 9.35 (lH, d), 8.02-7.99 (IH, t), 7.30-7.16 (SH, m), 5.13-4.95 (3H, 

m), 4.43 (lH, m), 4.11 (lH, m), 3.36 (3H, m), 3.24-3.19 (4H, m), 2.82-2.76 (lH, m), 2.30 

(3H, s), 2.38-2.10 (2H, m), 1.51-1.30( 2H. m), 

Example 65 

[lS-[la.,2~,3 ~ ,4a.(1S* ,2R*]]-2,3-Dihydroxy-N-(1-methylethyl)-4-[5-(methylthio )-7-[ (2-

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

cyclopentanecarboxamide 
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The title compound was prepared according to the method of example 39, step a) using the 

product of Example 20, step b) and 1-methylethylamine. 

MS (APCD 484 (M+E1, 100%). 

NMR oH (cio-DMSO) 7.64 (1H, d), 7.20 (5H, m), 5.00 (lH, dd), 4.85 (lH, d), 4.66 (lH, 

d), 4.46 (lH, dd), 4.17 (lH, d), 3.87 (lH, m), 2.78 (lH, m), 2.41 (3H, s), 2.30 (3H, m), 1.46 

(lH, m), 1.30 (IH, dd), 1.10 (9H, m). 

10 Example 66 (AR-C 126459X..X) 

[IS -( 1 a,2~,3 ~,4a) ]·N -Ethyl-2,3-dihydroxy-4-[7 -[[3-(3-nitropbenyl)propyl]amino ]-5-

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

1s The title compound was prepared according to the method of example 7, step e) using the 

product of example 7, step d) and 3-(3-nitrophenyl)propylamine (prepared as described by 

Ingold, J. Chem. Soc., 1927. 813). 

20 

Mpt 188-190°C 

MS (APCn 545 (M+:rr'", 100%). 

NMR 8H (cio-DMSO) 9.04 (IH, t), 8.11 (lH, s), 8.04 (lH, dt), 7.91 (lH, t), 7.72 (lH. d), 

7.57 (lH, t), 5.11 (lH, d), 4.98-4.94 (2H, m), 4.45-4.39 (lH, m), 4.11 (lH, d), 3.53 (2H, 

zs q), 3.17-3.02 (SH, m), 2.80 (2H, t), 2.78-2.71 (IH, m), 2.37-2.20 (2H, m), 2.05-1.95 (2H, 

m), 1.72-1.61 (2H, m), 1.05-0.93 (SH, m). 

. .. 



5 

14 AUG 2002 

WO 99/41254 PCT/SE99/00154 

61 . 

Example 67 

[1S·[la.,2~,3~,4a(1S*,2R*)]]·N-Ethyl-2,3-dihydroxy-4-[7-[(2· 

phenylcyclopropyl)amino ]-5-[ (3,3,3-trifluoropropyl)thio ]·3H -1,2,3-triazolo[ 4,5-

d]pyrimidin-3-yl]-cyclopentanecarboxamide . 
• 

a) [3aR-[3aa,4a,6a(lR* ,2S*),6aa]]-N-Ethyl-tetrahydro-2,2-dimethyl-6-[7·[(2· 

phenylcyclopropy I) amino ]-5-[ (3,3,3-trifluoropropyl)thio ]-3H-l,2,3-triazolo[ 4,5-

d]pyrim.idin-3-yl]-4H-cyclopenta-1,3-dioxole-4-carboxamide 

10 Sodium hydrosulfide hydrate (0.4g) was added to a solution of the product of example 20 

step b) (0.44g) in dimethyl sulphoxide (20ml) and the solution stirred at room temperature 

for 1.5 hours. Water (3ml) was added and the mixture partitioned between ethyl acetate 

and aqueous hydrochlonc acid. The organic phase was dried and concentrated. The residue 

was dissolved in dichloromethane (10ml) then N.N-diisopropylethylamine (0.35ml) and 

is 3,3,3-triiluoro1odopropane (0.1 Sg) added. After stimng at room temperature for 2 hours the 

reaction mixture was concentrated and the residue purified (SiOi, isohexane:ethyl acetate 

3:2 as e!uant) to afford the subtitle compound (0.15g). 

20 

MS (APCD 592 (M+I-r', 100% ). 

b) [1S·[la,2~,3~,4a(1S* ,2R*) ]]-N-Ethyl-2,3-dibydroxy-4-(7-( (2-

phenylcyclopropyl)amino ]-5·[ (3,3,3-trifluoropropyl)thio ]-3H-1,2,3-triazolo[ 4,5-

d]pyrimidin-3-yl]-cyclopentanecarboxamide 

25 Prepared according to the method of example 18, step b) usmg the product of step a). 

30 

35 

Mpt200°C 

MS (APCI) 552 (M+H", 100%). 

NMR oH (~-DMSO) 9.46 (lH, d), 7.94 (lH, t), 7.31-7.17 (5H, m), 5.13 (lH, d), 5.00-

4.93 (2H, m). 4.48-4.42 (lH, m), 4.12-4.05 (lH, m), 3.35-3.05 (5H, m), 2.80-2.71 (lH, 

m), 2.60-2.45 (2H, m), 2.38-2.17 (3H, m), 1.50-1.45 (lH m), 1.37-1.30 (lH. m), 1.02 (3H, 

t). 
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Example 68 

[1S-[l<l,2~,3~,4a(lS*,2R*)]]-4-[5-(Butylthio)-7-[(2-phenylcyclopropyl)amino]-3H­

l,2,3-triazolo[4,S-d]pyrimidin-3-yl]-N-ethyl-2,3-dihydroxy-cyclopentanecarboxamide 

s The title compound was prepared according to the method of example 4, step b) using 

butanethiol. 

MS (APCD 512 (M+W, 100%). 

10 NMR SH (~-DMSO) (363K) 8.90 (lH, s), 7.60 (lH, t), 7.27 (2H, m), 7.20 (3H, m), 4.95 

(lH, dd), 4.81 (lH, d), 4.64 (lH, d), 4.76 (lH, dd), 4.18 (lH, dd), 3.15 (3H, m), 3.00 (2H, 

m), 2.74 (lH, m), 2.40-2.20 (3H, m), 1.60-1.40 (3H, m), 1.40-1.23 (2H, m), l.04 (3H, t), 

0.85 (3H, t). 

is Example 69 

(1S-(l<l,2~,3~,4a(1S*,2R*)))-N-Ethyl-2,3-dihydroxy-4-[5-(propylthio)-7-[[2-(4-

trifluoromethoxyphenyl)cyclopropyt]amino]-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

20 a) [3aS-[1(E),3aa.,6a.,7 a~ ]]-Hexahydro-8,8-dimethyl-1-(1-oxo-2-propenyl-3-( 4-

trifluoromethoxyphenyl) ]-3H-3a,6-methano-2,1-benzisothiazole-2,2-d.ioxide 

25 

The subtitle compound was prepared according to the method of Example 34, step (a) 

using 3-( 4-trifluoromethoxypheny I )-2-propenoic acid. 

MS (APCD 430 (M+Fi,100%) 

b) [3aS-[ 1 (lS* ,2S*),3aa.,6a., 7 a~ ]J-Hexahydro-8,8-dimethyl-1-[[2-( 4-

trifluoromethoxyphenyl)cyclop ropyl]carbonyl]-3H-3a,6-methano--2,1-

30 benzisothiazole-2,2-dioxide 

The subtitle compound was prepared according to the method of Example 34, step (b) 

using the product of step (a). 

35 MS (APCI) 442(M-11,100%) 
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c) (IR-trans )-2-(4-Tri.fluoromethoxyphenyl)-cyclopropanecarboxylic acid 

The subtitle compound was prepared according to the method of Example 34, step (c) 

using the product of step (b). 

MS (APCI) 245 (M-I-r-,100%) 

d) (IR-trans )-2-( 4-Trifluoromethoxyphenyl)cyclopropanamine, [R-(R* ,R*)]-2,3-

dibydroxybutanedioate (1:1) 

The subtitle compound was prepared according to the method of Example 7, step (b) using 

the product of step (c). 

NMR 8H (~-DMSO) 7.28-7.22 (4H, rn), 3.95 (2H, s), 2.73-2.66 (lH, m), 2.19-2.13 (lH, 

1s m), 1.27-1.21 (1 H, m), 1.17-1.11 ( 1 H. m) 

20 

25 

e) [3aR-[3aa..4a..,6cx.(1R * ,2S* ),6acx.]]-Tetrahydro-2,2-dimethyl-N-methyl-6-[ 5-

(propylthio )-7-[[2-( 4-trifluoromethoxyphenyl)cyclopropyl]amino ]-3H-1,2,3-

triazolo[ 4,5-d]pyrimiclin-3-yl ]-4H-cyclopenta-1,3-dioxole-4-carboxamide 

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

the product of step (d). 

MS (APCI) 636 (M+W,100%) 

f) [1S-(lcx.,2~,3~,4cx.(1S* ,2R*)) ]-N-Ethyl-2,3-dihydroxy-4-[5-(propylthio )-7-[[2-( 4-

trifluoromethoxyphenyl)cyclopropyl]amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

30 The title compound was prepared according to the method of Example 18, step (b) using 

the product of step (e). 

MS (APCI) 582 (M+tr',100%) 
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NMR oH (~-DMSO) 9.38 (lH, s), 7.97-7.26 (4H, m), 5.12 (lH, s), 5.00-4.91 (2H, m), 

4.42 (lH. s), 4.10 (lH, s), 3.32 (lH, m), 3.09 (2H, q), 2.97-2.85 (2H, m), 2.83-2.73 (lH. 
m), 2.37-1.85 (3H, m), 1.48-1.36 (4H, m), 1.02 (3H, t), 0.77 (3H, t) 

s Example 70 

[lS-[ 1 a.,2~,3~,4a (lS* ,2R*) ]]-2.3-Dihydroxy-N-(2-methoxyethyl)-N-methyl-[ 4-[7-[(2-
phenylcyclopropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­
cyclopentanecarboxamide 

10 The tttle compound was prepared according to the method of example 39, step a) using the 
product of example l, step c) and (2-methoxyethyl)methylamine (prepared as descnbed by 
J .Hine et al. J. Am. Chem. Soc. l 975, 97, 6513) followed by deprotection according to the 

method of example 39, step b). Purification (supercritical fluid chromatography, NC100-

7Diol Hichrom column, 5-30% methanol in carbon dioxide over 25 minutes as eluant) 
is afforded the title compound. 

20 

25 

30 

Mpt 85-95°C 

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

NMR bH (<i6-DMSO) 9.35 (lH, d), 7.31-7.26 (2H. m), 7.21-7.15 (3H, rn), 5.15-4.99 (3H, 

m), 4.50-4.40 (lH. m), 4.15-4.08 (lH, m), 3.75-3.65 (IH, m), 3.50-3.43 (4H, m), 3.30-3.10 
(4H, m), 3.08 (lH, s), 2.99-2.93 (lH, m), 2.80 (2H, s), 2.37-2.20 (2H, m), 2.18-2.10 (lH, 
m), 1.53-1.46 (3H, m). 1.36-1.29 (lH, m), 0.88-0.79 (4H, m). 

Example 71 

[lS-[ 1 a,2~,3~,4a (lS* ,2R*)]]-N-( 4-Chlorophenyl)-2,3-dihydroxy- 4-[7-[(2-

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

a) [3aR-[3aa.,4a.6a(lR* ,2S*),6aa]]-N-( 4-Chlorophenyl)-tetrahydro-2,2-dimethyl- 6-
[7-[ (2-phenylcyclopropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-
yl]-4H-cyclopenta-l,3-dioxole-4-carboxamide 

35 The subtitle compound was prepared according to the method of example 39, step a) using 

the product of example 1, step c) and 4-chlorophenylamine. 
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MS (APCD 620 (M+fi, 100%). 

b) [IS-[ 1 a.2~,3 ~.4a (IS* ,2R*) ]]-N-( 4-Chlorophenyl)-2,3-dihydroxy- 4-[7-[ (2· 

s phenylcyclopropyl)amino J-5-(propylthio )-38-I,2,3-triazolo[ 4,S-d]pyrimidin-3-yl]· 

cyclopenta.necarboxamide 

10 

The title compound was prepared according to the method of example 39, step b) using the 

product of step a). 

Mpt 207-209 °C 

MS (APCI) 580 (M+n, 100%). 

15 NMR oH (<i6-DMS0) 10.22(1H. s), 9.35 (lH. d), 7.69-7.15 (9H, m), 5.26-5.18 (2H, m), 

5.02-5.00 (IH, m). 4.47-4.43 (IH, m), 4.27-4.25(1H, m), 3.21-3.18 (IH, m). 3.01-2.83 (3H, 

m), 2.45-2.27 (2H, m), 2.13-2.10 (lH. m), l.55-l.31(4H, m), 0.83-0.78 (3H, t). 

Example 72 

20 [lS-[ 1 a,2~,3 ~,4a (IS* ,2R*)J]-N-(2H-l,3-Benzodioxol-5·ylmethyl)-2,3-dihydroxy- 4-(7-

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

cyclopentanecarboxamide 

a) [3aR -[3aa.,4a.,6a(1R* ,2S*),6aa]]-N-(2H-1,3-Benzodioxol-5-ylmethyl)-tetrahydro-

25 2,2-dimethyl-6-[7-[ (2-phenylcyclopropyl)amino ]·5-(propylthio )-3H-1,2,3-triazolo[ 4,5-

cl]pyrimidin-3-yl]-4H-cyclopenta-1,3-dioxole-4-carboxamide 

30 

The subtitle compound was prepared according to the method of example 39 step a) using 

the product of example I, step c) and 2H-l ,3-benzodioxol-5-ylmethylamine. 

MS (APCD 644 (M+W, 100%). 
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b) [lS-( 1 a..2~,3 ~,4a (lS* ,2R*) ]]-N-(2H-1,3-Benzodioxol-5-ylmethyl)-2,3-dihydroxy- 4-

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

yl]-cyclopentanecarboxamide 

s The title compound was prepared according to the method of example 39, step b) using the 

product of step a). 

Mpt is2-1s5 °c 

10 Ms cAPcn 604 cM+ri+, 100%). 

NMR 8H (~-DMSO) 9.35 (lH, d), 8.40 (lH, t), 7.31-7.15 (SH, m). 6.85-6.71 (3H, m), 

5.97 (2H, s), 5.16-4.95 (3H, m), 4.44-4.42 (lH, m), 4.22-4.13 (3H. m), 3.18-3.16 (lH, m). 

2.94 ( tH, m), 2.86-2.81 (2H, m), 2.37-2.27 (2H, m), 2.13 (lH, m), l.53- l.31(4H. m), 0.82-

is 0.78 (3H, t). 

Example 73 

[lS-( 1 g.,2~,3 ~,4a (IS* ,2R*) ]]-N-(3-Chlorophenylmethyl)-2,3-dihydroxy-4-[7 ·[(2· ... 
p&enylcyclopropyl)amino] -5-(propylt~o )-3H-1,2,3-triazolo( 4,5-d]pyrimidin-3-yll· 

20 cyclopentanecarboxamide 

25 

30 

a) [3aR-[3aa.4a,6a(lR* ,2S*),6aa]]-N-(3-Chlorophenylmethyl)-tetrahydro-2,2-

dimethyl-6-{7 ·[ (2-phenylcyclopropyl)amino ]-5-(propylthio )-3H -1,2,3-triazolo[ 4,5-

d]pyrimidin-3-yl]-4H-cyclopenta-I,3-dioxole-4-carboxamide 

The subtitle compound was prepared according to the method of example 39, step a) using 

the product of example 1, step c) and 3-chlorobenzylamine. 

MS (APCn 635 (M+I1, 100%). 

b) (lS-[ l a..2~,3p,4a (IS* ,2R*)]]·N ·(3-Chlorophenylmethyl)-2,3-dihydroxy-4-[7-[(2· 

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

cyclopentanecarboxamide 

JS The citle compound was prepared according to the method of example 39, step b) using the 

product of step a). 
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Mpt 178-180°C 

MS (APCI) 595 (M+fr, 100%). 

NMR 8H (~-DMSO) 9.36 (lH, d), 8.56-8.52 (lH, t), 7.38-7.15 (9H, m), 5.20-4.97 (3H, 

m), 4.46-4.15 (4H. m), 3.21-3.20 (IH. m), 2.96 ( lH, m), 2.86-2.81 (2H, m), 2.37-2.27 

(2H, m), 2.13 (I H, m), 1.54-1.31 ( 4H, m), 0.82-0. 77 (3H, t). 

10 Example 74 

[1S-[la.2~,3~,4a(1S* ,2R*) ]]-N-Ethyl-4-(5-(ethylthio )-7-[ (2-

phenykyclopropy I )amino ]-3H- l,2,3-triazolo( 4,5-d]pyrimidin-3-y 1]-2,3-dihydroxy­

cyclopentanecarboxamide 

15 The title compound was prepared according to the method of example 4, step b) using 

ethanethiol. 

MS (APCI) 484 (M+fr, 100%). 

20 NMR SH (~-DMSO) (363K) 9.36 (lH, d), 7.93 (lH, t), 7.28 (2H, t), 7.18 (3H, m), 5.11 

(lH, d), 4.99 (2H, m), 4.41 (lH, dd), 4.09 (lH, dd), 3.20 (lH, m), 3.15 (2H, m), 2.90-2.80 

(2H, m), 2.80-2.70 (lH, m), 2.40-2.20 (2H, m), 2.15 (lH, m), 1.55 (lH, m), 1.30 (2H, m), 

1.06 (3H, t), 1.02 (3H, t). 

25 Example 75 

[lS-( I a,2~,3 ~,4a.) ]-4·[7 ·[(Cyclopropyl)amino ]-5-(propylthio )-3H -1,2,3-triazolo[ 4,5· 

d]pyrimidin-3-yl]-2,3-dihydroxy-N-(l,l-dimethyl-2-phenyletbyl) 

cyclopentanecarboxamide 

30 a) [3aR-(3aa,4a,6a,6aa) ]-6-[7-(Cyclopropylamino )-5-(propylthio )-3H-1,2,3-

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

carboxylic acid 

Prepared according to the method of example 50, step a) using the product of example I, 

35 step b) and cyclopropylamme. 
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MS (APCD 435 (M+l1, 100%). 

b) [3aR-(3aa.,4a.,6a.,6aa.) ]-6-(7-(( Cyclopropyl)amino ]-5-(propylthio )-3H -1,2,3-

triazolo[ 4,5-d]pyrimidin-3-yl]-N-(l,l-Dimethyl-2-phenylethyl)-2,2-dimethyl-

s tetrahydro-4H-cyclopenta-1,3-dioxole-4-carboxamide 

The subtitle compound was prepared according to the method of example 39, step a) using 

the product of example 75, step a) and 1. l-dimethyl-2-phenylethylamine. 

10 MS (APCI) 566 (M+ri, 100%). 

l5 

20 

c) (1S-(la,2~.3~,4a )]-4-[7-[(Cyclopropyl)amino]-S-(propylthio)-3H-1,2,3-triazolo(4,5-

d]pyrimidin-3-yl )-2.3-dihydroxy-N-( 1,l-dimethyl-2-phenylethyl) 

cyclopentanecarboxamide 

The title compound was prepared according to the method of example 39, step b) using the 

product of step b) . 

Mpt 110-114 OC 

MS (APCD 526 (M+ri, 100%). 

NMR 8H (~-DMSO) 9.10-9.08 (lH, d), 7.33-7.10 (6H, m), 5.14-4.93 (3H, m), 4.49-4.48 

(IH, m), 4.15 (lH, m), 3.32 (lH, m), 3.20-2.94 (SH, m), 2.79-2.74 (lH, m), 2.31-2.29 ( 

25 2H, m), 1.76-1.68 (2H, m), 1.24-1.18 (6H, m), 0.82-0.69 (6H, m). 
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Example 76 

[lS-[ 1a.,2~,313,4a. (IS* ,2R*) ]]-N-(3-Ethoxypropyl)-2,3-dihydroxy-4-[7-[ (2-

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

cyclopentanecarboxamide 

a) (3aR-(3aa.,4a.,6a.(lR* ,2S*),6aa.]]-N-(3-Ethoxypropyl)-tetrahydro-2,2-dimethyl- 6-

(7-( (2-pheny lcyclopropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-

yl]-4H-cyclopenta-l.3-dioxole-4-carboxamide 

10 The subtitle compound was prepared according to the method of example 39, step a) using 

the product of example 1, step c) and 3-ethoxypropylamine. 

MS (APCI) 596 (M+H ... , 100% ). 

15 b) (lS-[ 1 a,2j3,3~,4a. (lS* ,2R*)]]-N-(3-Ethoxypropyl)-2,3-dihydroxy-4-[7-[(2-

phenylcyclopropyl)amino ]-5-(propy lthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopen tanecarboxamide 

.. 
The title compound was prepared accordi{lg to the method of example 39, step b) using the 

20 product of step a). 

25 

Mpt 168-170 °c 

MS (APCI) 556 (M+n, 100%). 

NMR oH (~-DMSO) 9.35-9.34 (lH, d), 7.93-7.90 (lH, t), 7.30-7.15 (5H, m), 5.18-4.90 

(3H, m), 4.40 (lH, m), 4.10 (lH, m), 3.42-3.15 (5H, m), 3.09-2.67 (6H, m), 2.36-2.10 (3H, 

m), 1.71-1.29 (5H, m), 1.11-1.07 (3H, t), 0.82-0.79 (3H, t). 
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Example 77 

[lS-[ 1 a,2p,3 p,4a (IS* ,2R*) ]]-2,3-Dihydroxy-4-(7 -((2-phenylcyclopropyl)amino ]-5-
(propylthio )-3H -1,2,3-triazolo[ 4,S-d]pyrimidin-3-yl]-N-propyl­

cyclopentanecarboxamide 

a) [3aR-[3aa,4a,6a(lR* ,2S*),6aa]]-Tetrahydro-2,2-dimethyl-6-[7-[ (2-
phenylcyclopropyl)amino ]-5-(propylthio )-3H-l,2,3-triazolo[ 4,S-d]pyrimidin-3-yl]-N­
propyl-4H-cyclopenta-I,3-dioxole-4-carboxamide 

10 The subtitle compound was prepared according co the method of example 39, step a) using 
the product of example I step c) and propylarnine. 

MS (APCI) 552 (M+W, 100%). 

1s b) [IS-[ 1 a,2p,3~,4a (IS* ,2R*) ]]-2,3-Dihydroxy-4-(7-[(2-phenylcyclopropyl)amino ]-5-
(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-propyl­

cyclopentanecarboxamide 

'Ihc title compoun<l was prepared accordipg to the method of example 39, step b) using the 
20 product of step a). 

25 

Mpt 184-186 °c 

MS (APCI) 512 (M+H+, 100%). 

NMR oH (~-DMSO) 9.35-9.34 (lH, d), 7.92-7.89 (lH, t), 7.30-7.15 (SH, m), 5.10-4.90 
(3H, m), 4.40 (lH, m), 4.10 (IH, m), 3.20-2.73 (6H, m), 2.36-2.10 (3H, m), 1.54-1.29 (6H, 
m), 0.86-0.79 (6H, m). 
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Example 78 

[lS-[ 1 a.,2~,3~,4a (lS* ,2R*)]]-N-(3-Ethoxypropyl)-2,3-dihydroxy-4-[5-(methylthio )-7-
[ (2-pbenylcyclopropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

a) [3aR-[3aa,4a,6a(lR* ,2S*),6aa]]-N-(3-Ethoxypropyl)-tetrahydro-2,2-dimethyl- 6-

[5-(methylthio )-7-[ (2-phenylcyclopropyl)amino ]- 3H -1,2,3-triazolo[ 4,5-d]pyrim.idin-3-

yl]-4H-cyclopenta-1,3-dioxole-4-carboxam.ide 

10 The subtitle compound was prepared according to the method of example 39, step a) using 

the product of example 20, step b) and 3-ethyoxypropylamine. 

MS (APCD 568 (M+rt, 100%). 

1s b) [IS-[ l a.2~,3~.4a (lS* ,2R*)]]-N-(3-Ethoxypropyl)-2,3-dihydroxy-4-[5-(methylthio)-

7-[ (2-phenylcyclopropyl)amino ]-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

The title .compound was prepared accordi!lg to the method of example 39, step b) using the 

20 product of step a). 

25 

30 

Mpt 171-173 °c 

MS (APCD 528 ( M+rt, 100%). 

NMR oH (ci{j-DMSO) 9.36-9.34 (lH, d), 7.92-7.90 (lH, t), 7.31-7.15 (5H, m), 5.14-4.96 

(3H, m), 4.43-4.41 (lH, m), 4.12-4.11 (lH, m), 3.42-3.33 (6H, m), 3.19-3.08 (3H, m), 

2.76-2.74 (lH, m), 2.36-2.13 (5H. m), 1.65-1.60 ( 2H, m), 1.34-1.32 (lH, m), 1.11-1.07 

(3H, t) 



5 

WO 99/41254 

72 

Example79 

(1S-[la,2p,3p,4a (1S*,2R*)]]-2,3-Dihydroxy-4-[S-(methylthio)-7-[(2-

phenylcyclopropyl)amino ]- 3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-propyl­

cyclopentanecarboxamide 

a) (3aR-{3aa.,4a.,6a(lR* ,2S*),6aa]]-Tetrahydro-2,2-dimethyl-6-[5-(methylthio )-7 ·((2-

phenylcyclopropyl)amino ]-3H • 1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl] -N -propyl-4H -

cyclopenta-1,3-dioxole-4-carboxamide 

lO The subtitle compound was prepared according to the method of example 39, step a) using 

the product of example 20, step b) and propylamine. 

MS (APCD 524 (M+H+. 100%). 

is b) [lS ·[ 1 Cl,2~,3~,4Cl (lS* ,2R*) ]]-2,3-Dihydroxy-4-[5-(methylthio )-7 ·( (2-

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

cyclopentanecarboxamide 

Tlle title.compound was prepared according to the method of example 39, step b) using the . 
20 product of step a). 

25 

Mpt 167-169 °c 

MS (APCD 484 (M+H'", 100% ). 

NMR oH (~-DMSO) 9.36-9.34 (lH, d), 7.92-7.89 (lH, t), 7.31-7.15 (SH, m), 5.00-4.93 

(2H, m), 4.45-4.40 (lH, m), 4.13-4.10 (IH, t), 3.21-3.17 (lH, m), 3.06-3.00 (2H, m), 2.77-

2. 72 ( lH, m), 2.36-2.11 (5H, m), 1.50-1.32( 4H, m), 0.87-0.82 (3H, t) 

30 Example 80 

[lS·[ 1 a,2~,3~,4Cl (IS* ,2R*) ]]-2,3-Dihydroxy-4-[7-[ (2-phenylcyclopropyl)amino ]-5-

(propylthio )-38-1,2,3-triazolo[ 4,5-d] pyrimidin-3-yl]-N-(2-pyridylmethyl)­

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

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

(2-pyridylmethyl)-4H-cyclopenta-1,3-dioxole-4-carboxamide 

s The subtitle compound was prepared according to the method of example 39, step a) using 

the product of example 1, step c) and 2-(aminomethyl)pyridine. 

MS (APCI) 601 (M+!r, 100%). 

10 b) [1S-[la,2~,3~,4a (1S*,2R*)]]-2,3-Dihydroxy-4-[7·[(2-phenylcyclopropyl)am.ino]·5-

(propylthio )-3H-1,2,3-triazolo( 4,5-d]pyrimidin-3-yl]-N-(2-pyridylmethyl)-

cyclopen tanecarboxamide 

The title compound was prepared according to the method of example 39, step b) using the 

15 product of step a). 

20 

30 

Mpt 168-111°c 

MS (APCI) .561 {M+fr. 100%). 

NMR oH (c4i-DMSO) 9.35 (lH, d), 8.57-8.54 (lH, m), 8.49 (lH, m), 7.76-7.73 (lH, m), 

7.30-7.15 (5H, m), 5.16-4.96 (3H, m), 4.46-4.35 (3H, rn), 4.20-4.16 (lH, m), 3.23-3.21 

(lH, m), 2.98-2.80 (3H, m), 2.44-2.27 (2H, m), 2.10 (lH, m), 1.54-1.29 (4H, m), 0.81-0.77 

(3H, t). 

Example 81 

[lS-[ 1 a,2~,3~,4<X {lS* ,2R*) ]]-2,3-Dihydroxy-4-[7-[ (2-phenylcyclopropyl)amino ]-5-

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

cyclopentanecarboxamide 

a) [3aR-[3aa.,4a.,6a(lR* ,2S*),6acx]]-Tetrahydro-2,2-dimethyl-6-[7-[ (2-

phenylcyclopropyl)amino ]-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrirnidin-3-yl]-N­

(3-pyrid y lmethyl)-4H-cyclopenta-1,3·dioxole-4-carboxamide 

35 The subtitle compound was prepared according to the method of example 39, step a) using 

the product of example l, step c) and 3-(aminomethyl)pyridine. 
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MS (APCI) 601 (M+Ir, 100%). 

b) [lS·( l a,2~,3 ~.4a. (IS* ,2R*)]]·2,3-Dihydroxy-4-[7-[(2-phenylcyclopropyl)amino ]-5-
5 (propylthio )-3H -1~,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-(3-pyridylmethyl)­

cyclopentanecarboxamide 

The title compound was prepared according to the method ~f example 39, step b) using the 
product of step a). 

Mpt !59-161°C 

MS (APCI) 561 (M+rt, 100%). 

is NMR <SH (4;-DMSO) 9.34 (lH. d), 8.56-8.44 (3H, m), 7.67-7.65 (lH, rn), 7.36-7.16 (6H, 
m), 5.16-4.96 (3H, rn), 4.41-4.14 (4H, rn), 3.21-2.92 (2H, m), 2.85-2.80 (2H, m), 2.42-1.91 
(3H, m), 1.54-1.29 (4H, m), 0.81-0.77 (3H, t). 

Ex.ampiei2 
20 [IS-( 1 a.,2~,3 p,4a. (lS* ,2R*) ll-2,3-Dihydroxy-4-(7-( (2-phenylcyclopropyl)amino ]-5-

(propylthio )-3H-1~,3-triazolo( 4,5-d]pyrimidin-3-yl]-N-( 4-pyridylmethyl)­
cyclopentanecarboxamide 

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

25 phenylcyclopropyl)amino ]-5-(propylthio )-3H-l,2,3-triazolo( 4,5-d]pyrimidin-3-yl]-N­
( 4-pyridylmethyl)-4H-cyclopenta-1,3-dioxole-4-carboxamide 

30 

The subtitle compound was prepared according to the method of example 39, step a) using 
the product of example l, step c) and 4-(aminomethyl)pyridine. 

MS (APCn 601 (M+fr", 100%). 
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b) [IS-[ 1 a,2~,3~,4a (lS* ,2R*)]]-2,3-Dihydroxy-4-[7-[(2-phenylcyclopropyl)amino]-5-
(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N -( 4-pyridylmethyl)­
cyclopentanecarboxamide 

. s The title compound was prepared according to the method of example 39, step b) using the 

product of step a). 

Mpt 140-145°C 

10 MS (APCI) 561(M+fr",100%). 

15 

NMR 8H (~-DMSO) 9.35 (IH, d), 8.58-8.56 (IH, c), 8.48 (3H, m), 7.36-7.16 (7H, m), 

5.16-4.94 (3H, m), 4.41-4.14 (4H, m), 3.21-3.19 (lH, m), 2.97-2.80 (3H, m), 2.45-2.10 
(3H, m), 1.54- l.29 ( 4H, m). 0.81-0.78 (3H, t). ,_. 

Example 83 

[1S-(la.,2~,3~,4a) ]-4-[7-(Butylamino)-5-(propylthio )-3H-1,2,3-triazolo[ 4,5- _ 
d)pyrimidin-3-yl]-2,3-dihydroxy-N-(4-pyridylmethyl)-cyclopentanecarboxamide 

20 Prepared according to the method of example 1, step d) using [1S-(la.,2~,3~,4a.)J-4-[7-

(bucy lamina )-5-(propy lthio )-3H- 1,2,3-triazolo[ 4,5-d]pyrimidin-3-y I J-2,3-

25 

dihydrox ycyclopentanecarboxy lic acid (prepared as described in W0-09828300) and 4-
(aminomethyl)pyridine. 

Mpt 146-9°C 

MS (APCI) 501(M+fr.100%). 

NMR oH (<l6-DMSO) 9.00 (IH, t), 8.58 (lH, t), 8.50 (2H, d), 7.27 (2H, d), 5.18 (IH, br s), 
30 5.07 (IH, br s), 5.02-4.95 (lH, m), 4.43-4.29.(3H, m), 4.20 (IH, br s), 3.49 (2H, q), 3.15 -

3.03 (2H, m), 2.92-2.87 (lH. m), 2.45-2.24 (2H, m), 1.73-1.56 (4H, m), 1.41-1.30 (2H, m), 

0.97 (3H, t), 0.91 (3H, t). 
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Example 84 

(lS-[ 1 a,2~,3p,4a (15* ,2R*) ]]-2,3-Dihydroxy-4-(7-( (2-phenylcyclopropyl)amino ]-5-

(propylthio )-3H-1,2,3-triazolo[ 4,S-d]pyrimidin-3-yl]-N-(3-pyridyl)­

cyclopentanecarboxamide 

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

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

(3-pyridyl)-4H-cyclopenta-l,3-dioxole-4-carboxamide 

10 The subtitle compound was prepared according to the method of example 39, step a) using 
the product of example 1, step c) and 3-aminopyridine. 

MS (A.PC!) 587 (M+n, 100%). 

is b) [lS-[ l a,2p,3~,4a (lS* ,2R*)]]-2,3-Dihydroxy-4-[7 ·[(2-phenylcyclopropyl)amino ]-5-

(propylthio )-3H -1,2,3-triazolo( 4,5-d]pyrimidin-3-yl]-N-{3-pyridyl)­

cyclopentanecarboxamide 

Ihe title compound was prepared according to the method of example 39, step b) using the , 
20 product of step a). 

MS (APCD 547 (M+:Er, 100%). 

NMR oH (~-DMSO) 10.32 (lH, s), 9.37 ( lH, d), 8.80-8.79 (IH, m), 8.26-8.25 ( lH, d), 

is 8.10-8·.07 (lH, d), 7.37-7.15 (6H, m), 5.29-5.21 (2H, m), 5.04-5.02 (lH, m), 4.47-4.43 (lH, 

m), 4.28-4.27 (lH, m), 3.20-2.80 (4H, m), 2.40-2.13 (3H, m), 1.54-1.31 (4H, m), 0.82-0.78 

(3H, t). 

Example 85 

Jo [1S-(la,2P,3P,4a) ]-4-[7-(Butylamino )-5-{propylthio )-3H-1,2,3-triazolo[ 4,S­
d]pyrimidin-3-yl]-N-ethyl-2,3-dihydroxy-N ·( 4-pyridylmethyl)­

cyclopentanecarboxamide 

Prepared according to the method of example 1, step d) using [IS-( la,2~,3p,4a)]-4-[7-

35 (butylam.ino )-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-2,3-
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dihydroxycyclopentanecarboxylic acid (prepared as described in W0-09828300) andN­

ethy 1-4-( arninometh y !)pyridine. 

Mpt 100°C 

MS (APCI) 529 (M+W, 100%). 

NMR 8H (~-DMSO) 8.99 (lH, t), 8.49 (2H, d), 7.20 (2H, d), 5.20-4.21 (6H, m), 3.53-

3.27 (4H, m), 3.12-3.05 (2H, m), 2.51-2.24 (2H, m), 1.72-1.58 (4H, m), 1.39-1.31 (2H, m), 

10 1.16-0.89 (9H, m). 

15 

20 

Example 86 
[lS-(la.,2~,3 ~,4a) ]-4-(7-(Butylamino )-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-

d]pyrimidin-3-yl]-2.3-dihydroxy-N-(3-pyridylmethyl)-cyclopentanecarboxamide 

Prepared according to the method of example 1, step d) using [lS-( la,2p,3~,4a)]-4-[7-

(bury !amino )-5-(propylthio )-3H- l ,2,3-triazolo[ 4,5-d]pynrnidin-3-yl]-2,3-

dihydroxycyclopentanecarboxy lic acid (prepared as described in W0-09828300) and 3-

( aminomethy I )pyridine. 

Mpt 200-1°C 

MS (APCI) 501(M+rt,100%). 

2S NMR oH (~-DMSO) 8.99 (IH, t), 8.50-8.44 (3H, m), 7.66 (lH, d), 7.34 (lH, dd), 5.16 

(lH, d), 5.04-4.92 (2H, m), 4.50-4.25 (3H, m), 4.20-4.10 (lH, m), 3.50 (2H, q), 3.10-3.05 

(2H, m), 2.90-2.80 (lH, m), 2.43-2.20 (2H, m), 1.70-1.58 (4H, m), 1.40-1.30 (2H, m), 0.97 

(3H, t), 0.91 (3H, t). 

30 Example 87 
(1S-(la.,2~,3~,4a) )-4-(7-(Butylam.ino )-5-(propylthio )-3H-1,2,3-triazolo[ 4,5-

d]pyrimidin-3-yl]-2,3-dihydroxy-N-methyl-N-(3-pyridylmethyl)­

cyclopentanecarboxamide 

35 Prepared according to the method of example 1, step d) using [ 15-(l a.2~,3 ~,4a) ]-4-[7-

(burylarnmo )-5-(propylthio )-3H- l ,2,3-triazolo[ 4,5-d]pynmidin-3-yl]-2.3-
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dihydroxycyclopentanecarboxylic acid (prepared as described in W0-09828300) and 3-(N­

methylaminomethyl)pyridine. 

Mpt 173°C 

MS (APCI) 515 (M+W, 100%). 

NMR oH (dQ-DMSO) 8.99 (IH. t), 8.51-8.48 (2H. m), 7.64 (lH, d), 7.37 (lH, dd), 5.16 

(2H, br s), 5.10-4.98 (lH, m), 4.59 (2H, q), 4.50-4.43 (lH, m), 4.20-4.16 (lH, m), 3.49 
10 ('2H, q), 3.30-3.24 (lH, m), 3.12-3.05 (2H, m), 3.05 (3H, s), 2.52-2.30 (2H, m), 1.73-l.58 

(4H, m), 1.39-1.31 (2H. m), 1.01-0.89 (6H, m). 

Example 88 

is [1S-[la,2~,3~,4a (1S*,2R*)]]-4-[7-[(Cyclopropyl)amino]-5-(propylthio)-3H-1.2,3-
triazolo[ 4,5-d]pyrimidin-3-yl]-2,3-dihydroxy-N-( 4-pyridylmethyl)­

cyclopentanecarboxamide 

.a} f3aR-[3aa.,4a.,'°-(1R* ,2S*),6aa]]-Tetrahydro-2,2-dimethyl-6-[7-
20 [ ( cyclopropyl)amino ]-5-{propylthio )-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-N-( 4-

pyridylmethyl)-4H-cyclopenta-l,3-dioxole-4-carboxamide 

25 

The subtitle compound was prepared according to the method of example 39, step a) using 
the product of example 75, step a) and 4-(aminomethyl)pyridine. 

MS (APCI) 525 (M+tr, 100%). 

b) [lS-[ 1 a,2~.3~,4a (IS* ,2R*)]]-4-[7-[(Cyclopropyl)amino]-S-(propylthio)-3H -1,2,3-
triazolo[ 4,S-d]pyrimidin-3-yl]-2,3-dihydroxy-N-( 4-pyridylmethyl)-

Jo cyclopentanecarboxamide 

The title compound was prepared according to the method of example 39, step b) using the 

product of step a) . 

Js Mpt 140-143°C 
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MS (APCD 485 (M+I1, I 00% ). 

NMR 8H (<i6-DMSO) 9.08 (lH. d), 8.57 (lH, m), 8.49-8.48 (2H, m), 7.26-7.25 (2H. m), 

5.19-4.96 (3H. m), 4.46-4.18 (4H, m), 3.18-3.04 (3H, m), 2.92-2.86 (lH, m), 2.45-2.24 
s (3H, m), l. 73-1.62 (2H, m), 1.02-0.68 ( 6H, m). 

Example 89 

[lS-[ 1 a.2~.3~,4a (lS* ,2R*)]]-4-[7-[ (Cyclopropyl)amino]-5-(propylthio )-38-1,2,3-
1 o triazolo[ 4.5-d]pyrimidin-3-yl)-N-ethyl-2,3-dihydroxy-N-( 4-pyridylmethyl)­

cyclopentanecarboxamide 

a) [3aR -[3aa,4a.6a(1R* ,2S*),6aa]]-6-[7-[ (Cyclopropyl)amino ]-5-(propylthio )-3H­
l,2,3-triazolo[ 4,5-d]pyrirnidin-3-yl]-N-ethyl-tetrahydro-2,2-dimethyl-N-( 4-

t 5 pyridylmethyl)-4H-cyclopenta-l,3-dioxole-4-carboxamide 

The submle compound was prepared according to the method of example 39 step_a) using 
the product of example 75, step a) and 4-(ethylaminomethyl)pyricline. 

20 MS (APCD 553 (M+rr+, 100%). 

25 

30 

b) [IS-[ 1 a,2P.3 p,4a (lS* ,2R*)]]-4-[7-[ (Cyclopropyl)amino ]-5-(propylthio )-3H-l,2,3-
triazolo[ 4,5-d]p yrimidin-3-yl]-N-ethyl-2,3-dihydroxy-N-( 4-pyridylmethyl)­
cyclopentanecarboxamide 

The title compound was prepared according to the method of example 39, step b) using the 
product of step a). 

Mpt 130-135°C 

MS (APCI) 513 (M+rr+, 100%). 

NMR oH (<i6-DMSO) 9.09-9.08 (lH, rn), 8.56-8.48 (2H, m), 7.20-7.19 (2H. m), 5.35-4.43 

(6H. rn). -+.21-4.20 (IH, m), 3.38-3.32 (2H, rn), 3.18-3.00 (4H, rn), 2.47-2.28 (2H, m), 
35 1.74-1.66 (2H, m), 1.15-0.94 (7H, m), 0.78-0.68 (3H, rn). 
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Example 90 

(1S-(la,2P,3 p,4a(1S* ,2R.*) ]]-N-Ethyl-2,3-dihydroxy-4-[5-(propylthio )-7-(3-(3-
pyridylpropyl)amino J-JH-1,2,3-triazolo{ 4,5-d]pyrimidin-3-yl]-

s cyclopentanecarboxamide 

10 

a) (3aR-[3aa,4a,6a(lR*,2S*),6aa]]-N-Ethyl-tetrahydro-2,2-dimethyl-6-[5-
(propylthio )-7 -(3-(3-pyridyl)propylamino]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-
4H-cyclopenta-1,3-dioxole-4-carboxamide 

The subtitle compound was prepared according to the method of example 50, step a) using 
the product of example 7, step d) and 3-(3-pyridyl)propy!amine (prepared as descnbed by 
E. M. Hawes J. Heterocycl. Chem. 1973, .lQ, 39). 

ts MS (APCn 542 (M+tr", 100%). 

20 

25 

[1S-[la,2p,3p,4a(1S* ,2R. *) ]]-N-Ethyl-2,3-dihydroxy-4-[ 5-(propylthio )-7-[3-(3-
pyridylp ropyl)amino ]-3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­
cyclopentanecarboxamide 

The title compound was prepared according to the method of example 18, step b) using the 
product of step a). 

Mpt 158°C 

MS (APCn 501 (M+tr", 100%). 

NMR 8H (~-DMSO) 9.05 (IH, t), 8.46 (lH, d) 8.40 (lH, dd), 7.92 (lH, t), 7.68-7.65 (lH, 
m), 7.31 (lH, dd), 5.11 (lH, d), 4.98-4.93 (2H, m), 4.45-4.40 (lH, m), 4.12-4.09 (lH. m), 

30 3.52 (2H, q), 3.12-3.03 (4H, m), 2.74-2.66 (3H, m), 2.38-2.19 (2H, m), 1.98-1.92 (2H, m), 
1.72-1.63 (2H, m), 1.03 (3H, t), 0.96 (3H, t). 
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Example 91 

(1S-[1C1,2P,3~,4a(1S*,2R*)]]-N-Ethyl-2,3-dibydroxy-4-(5-{propylthio)-7-(4·((3-

pyridyl)butyl]amino ]-3H-1,2,3-triazolo( 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

a) [3aR-[3aa,4a,6a(lR* ,2S*),6aa]]-N-Ethyl-tetrahydro-2,2-dimetbyl-6-[5-

(propylthio )-7-( 4-[ (3-pyridyl)butyl)amino] 3H-1,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]-

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

10 Prepared according to the method of example SO, step a) using the product of 

15 

example 7, step d) and 4-(3-pyridyl)butylamine (prepared as described by E M Hawes J. 

Heterocycl. Chem. 1973 l.Q, 39). 

MS (APCI) 555 (M+l1, 100% ). 

b) [15-[Ia..2P,3~,4a(IS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[5-(propylthio )-7-[ 4-[(3-

pyridyl)butyl]amino ]-3H-l,2,3-triazolo[ 4,5-d]pyrimidin-3-yl]­

cyclopentanecarboxamide 

20 The title compound was prepared according to the method of example 18, step b) using the 

product of step a). 

30 

Mpt 175°C 

MS (APCI) 515 (M+fr, 100%). 

NMR oH (~-DMSO) 9.02 (lH, t), 8.43 (IH, d), 8.39 (IH, d), 7.92 (IH, t), 7.63 (IH, d), 

7.29 (lH, dd), 5.11 (lH, d), 4.98-4.93 (2H, m), 4.45-4.40 (IH, m), 4.12-4.00 (lH. m), 3.56-

3.50 (2H, d), 3.12-3.05 (4H, m), 2.80-2.63 (3H, m), 2.32-2.25 (2H, m), 1.72-1.64 (6H, m), 

1.05-0.93 (6H, m). 
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[1S-[la.2~,3~,4a.(IS* ,2R*) ]]-N-Ethyl-2,3-dihydroxy-4-[7 -[[2-( 4-

methylaminosulfonylphenyl)-cyclopropyl]amino ]-5-(propylthio )-3H -1,2,3· 

triazolo(4,5-d]pyrimidin-3-yl]-cyclopentanecarboxamide 

a) (IS-trans )-N-Methyl-4-(2-Aminocyclopropyl)phenylsulf onamide, hydrochloride 

The sub-title compound was prepared from (lR-trans)-phenylcyclopropanamme according 

to the method described in US 3,522,302 

m.p. 190-2°C 

NMR 8H (~-DMSO) 8.66 (3H, s), 7.68 (2H, d), 7.45 (lH, q), 7.38 (lH, s), 2.49-2.45 (lH, 

m), 2.38 (3H. d), 1.55-1.49 (lH, m), 1.34-1.28 (lH, m). 

b) [1S-[la,2~,3~,4a(IS* ,2R*)]]-N-Ethyl-2,3-dihydroxy-4-[7-[[2-( 4-

methylaminosulfonylphenyl)-cyclopi-opyl]amino ]-5-(propylthio )-3H-1~,3-

triazolo[ 4,5-d]pyrimidin-3-yl]-cyclopen~~mecarboxamide 

20 The title compound was prepared according ro the method of Example 7, step (e) using the 

products of step (a) and Example 7, step (d). 

MS (APCn 591 (M+Ir, 100%) 

zs NMR oH (~-DMSO) 9.42 (lH, d), 7.93 (lH, t), 7.68 (2H, d), 7.44-7.34 (3H, m), 5.03 (lH, 

s), 4.96 (lH. q), 4.43 (lH, t), 4.10 ( lH, t), 3.50-3.20 (2H, m), 3.10 (2H, quintet), 2.98-2.69 

(3H, m), 2.40 (3H, d), 1. 71-1.63 ( l H, m), l.50-1.39 (3H, m), 1.03 (3H, t), 0. 78 (3H, t). 

30 Pharmacological data 

The preparation for the assay of the P2rreceptor agonist/antagonist activity in washed 
. .. 

human platelets for the compounds of the invention was carried out as follows. 

JS 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 
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2400 to obtain a platelet-nch 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, 

s Calcium Free Tyrode solution (10 ml) (CFT), composition: NaCl 137m.M. NaHC03 

l l.9mM. NaH2P04 0.4mM, KCI 2.7 mM, MgCh 1.1 mM, dextrose 5.6 mM, gassed with 

95% 0 2/5% C02 and maintained at 37°C. Following addition of a further 300 ng/ml PG!i, 

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

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

10 to adjust the final platelet count to 2x l 05 /ml. This final suspension was stored in a 60 ml 

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

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

resuspension. 

1s In all studies, 3 ml aliquots of platelet suspension were added to rubes containing CaCh 

solution (60 µl of 50 mM solut10n with a final concentration of 1 rnM). Human fibrinogen 

(Sigma, F 4883) and 8-sulphophenyltheophylline (8-SP'f which was used to block_any 

P 1-agonist activity of compounds) were added to give final concentrations of 0.2 mg/ml (60 

µ1 at !Omgfmi solution of clottable prote,J.n in saline) and 300 nM (10 µl of 15 mM 

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

volume of 150 µl to the individual wells of a 96 well place. All measurements were made 

in triplicate in platelets from each donor. 

25 

30 

The agonist/antagomst potency was assessed as follows. 

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 µl to give a final concentration of 0, 0.01, 0.1, 1, 10 or 100 mM. The plate was then 

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 agonise activity of the test compound. Saline or 

35 ADP (30 mM; I 0 µI of 450 mM) was then added to each well and the place shaken for a 

funher 5 min before readmg the absorbance agam at 660 nm. 
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Antagonist potency was estimated as a % inhibition of the control ADP response to obtain 

an ICso· Compounds exemplified have pIC50 values of more than 5.0 
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Claims 

1. A compound of formula (I) 

N=N 
I 

N 
NHR.2 

(I) 

wherein: 

R 
1 

is a C 1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3_g-cycloalkyl, aryl or a thienyl group, each 

group being optionally substituted by one or more substituents selected from halogen, OR
8

, 

NR9R 
10

, SR 
11 

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

R2 is C1_s alkyl, C2-s alkenyl or C3-s cycloalkyl each of which may be optionally substituted 

by one or more subsmuents selected from halogen, OR8
, NR9R10

, SR11
, C1-6 alkyl, 

C3-1 cycioalkyl, pyridyl or aryl (the latter -two of which may be optionally substituted by 

one or more substituents selected from halogen, OR20
, C(O)R11

, NR14C(O)R15
, 

NR 16S02R 17
, S02NR 18R 19

, nitro, NR12R 13
, SR 11

, methylenedioxy or C1-6 alkyl which is 

optionally substituted by one or more halogen atoms); 

R 3 and R 
4 

are both hydroxy; 

R5 is hydrogen or C1-6 alkyl; R6 is C1-6 alkyl, optionally substituted by one or more groups 

selected from C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, halogen, OR21
, C3_6 cycloalkyl, or R

6 
is 

20 C3_6 cycloalkyl, or R6 is -A-phenyl or -A-pyridyl each of which may be optionally 

substituted by one or more groups selected from C1.6 alkyl, C2-6 alkenyl, C2.6 alkynyl, 

". halogen, OC1•6 alkyl, CJ-6 cycloalkyl, or methylenedioxy; or R5 and R6 together with the 

' 

25 

nitrogen atom to which they are attached for a 5 to 7-membered saturated ring op~onally 

substituted by C1-6 alkyl; 

A is a bond or C1-6 alkyl; 

R8 is hydrogen, C1.6 alkyl (which may be optionally substituted by one or more halogen 

atoms) or aryl (which may be optionally substituted by one or moresubstituents selected 

from halogen, nitro, C(O)R 11
• OR20

, SR 11
, NR 12R 13

, NR 14C(O)R 15
, NR 16S02R17

, 

S02NR 18R19
); 
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R9 is hydrogen, C1-6 alkyl (which may be optionally substituted by one or more halogen 

atoms) or aryl (which may be optionally substituted by one or moresubstituents selected 

from halogen, nitre, C(O)R20, OR20, SR 11 , NR12R 13 , NR14C(O)R15, NR 16S02R17, 
S02NR1sR19): 

s R10 is hydrogen. C1.6 alkyl or C(O)C1.6 alkyl; 

R 12
andR

13 
are independently hydrogen, Ci-6 alkyl or together with the nitrogen acorn to 

which they are attached form a 4- to 8-membered ring; 

R15 is C1-6 alkyl or phenyl; 

R11 , R14 and R 16 are independently hydrogen or Ct-6 alkyl; 

10 R 17 is C1-6 alkyl or phenyl; 

15 

20 

2S 

30 

35 

R 18 and R 19 are independently hydrogen, C1.6 alkyl or phenyl: 

R20 is hydrogen, phenyl or Ci-6 alkyl (which may be opuonally substituted by halogen); 
R21 is hydrogen or C1.6 alkyl, provided that when R21 is H. R5 must be C 1•6 alkyl. 

or a pharmaceutically acceptable salt or solvate thereof. 

2. A compound according to claim l in which R 
1 

is C l-6 alkyl, thienyl or 

trifluoromethylphenyl. 

' " "3. A~ according to claim lor 2 in which R- is C1-6 alkyl or a C3.g-cycloalkyl 

group optionally substituted by phenyl which itself can be optionally substituted by 
8 

halogen, OR or C1-6·alkyl. 

4. A compound according to any one of claims l to 3 in which R
5 

is hydrogen and R
6 

is 

cyclopropyl, methylcyclopropyl or C1-6 alkyl substituted by one or more fluoro atoms or 

R5 
and R6 

together with the nitrogen atom to which they are attached form apyrrolidine 

ring. 

5. A compound as exemplified herein both in free base form and as a phannaceutiaclly 

acceptable salt or solvate thereof. 

6. A pharmaceutical composition comprising a compound according to any one of claims 
1 to 5 in combination with a pharmaceutically acceptable diluent, adjuvent or carrier. 

7. A compound according to any one of claims l to 5 for use in therapy. 

., 
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8. A compound according to any one of claims l to 5 for use in the treatment of 

myocardial infarction or unstable angina 

• 9. A process for the preparation of a compound of formula (I) which comprises~ 

• 
• . 
• 

5 (a) reaction of a compound of formula cm: 

NHR.2 

' OP1 

(II) 

where R 1 and R2 are as defined in formula (I) or are protected derivatives thereof, pl and p2 

10 are hydrogen or protecting groups and L is a leaving group, with a compound of formula 

(ITI): 

1.s where R1 and R2 are as defined in formula (I), or 

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

(IV) 

20 wherein Y is C02H, C02 R' or CONR5R6 and R1
, R5

, R6
, P1 and P2 are as defined above 

and L 1 is a leaving group and R' is a C1-6-alkyl or benzyl group, with an amine NH2R
2 

or 

a salt of NH2R
2 

wherein R
2 

is as defined above 

and optionally thereafter (a) or (b) and in any order: 

• converting one or more functional groups into a further functional groups 

~ • removing any protecting groups 
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• formmg a pharmaceutically acceptable salt or solvate. 
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