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(57) Abstract

Compounds of formulae (IA) and (IB) or pharmaceutically or veterinarily acceptable salts thereof，or pharmaceutically 01· veterinarily 
acceptable solvates of either entity，wherein Rl is Cl to Сз alkyl substituted with Сз ίο Сб cycloalkyl，C0NR5R6 or a N-linked heterocyclic 
group; (CH2)i١Het or (CH2)n٨r; 2؟ is Cl to 6؟ alkyl; R3 is Cl to Сб alkyl optionally substituted with Cl to C4 alkoxy; R4 is SO2NR7R،; R5 
and R٥ are each independently selected from H and Cl to C4 alkyl optionally substi^ited with Cl to C4 alkoxy，or, together with the nitrogen 
atom to which they are attached，form a 5- or 6-٦rnembered heterocyclic group; R7 and R8, together with tile nitrogen atom to which they 
are attached，forma 4-RiO-piperazinyl group; Rio is H 01· Cl to C4 alkyl optimally substituted with OH，Cl to C4 alkoxy 01· CONH2; Het 
is an optionally substituted c~linked 5- or б-membered heterocyclic —up؛ Ar is optionally substituted phenyl; and n is ة or 1; are potent 
and selective cGMP PDE5 inhibitors useful in the treatment of，inter alia, male erectile dysfunction and female sexual dysfunction.
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P١№AZOLOPYRIMIDlNONES WHICH INHIBIT TYPE 5 CYCLIC GUANOSINE 3',5'—MONOPHOSPHATE PHOSPHO- 
DIESTCRASE (cGMP PDE5) FOR THE TREATMENT OF SEXUAL· DYSFUNCTON

This invention relates to a series of pyrazol٥[4,3-d)pyrim¡din-7-ones， 

which inhibit cyclic guanosine 31,5’—monophosphate phosphodiesterases

5 (cGMP PDEs). More notably, the compounds of the invention are potent and 

selective inhibitors of type 5 cyclic guanosine 3'，5’-m٠nophosphate 

phosphodiesterase (cGMP PDE5) and have utility therefore in a variety of 

therapeutic areas.

In particular, the compounds are of value in the treatment of male

10 erectile dysfunction (MED) and female sexual dysfunction (FSD) but, clearly, 

will be useful also for treating other medical conditions for which a potent and 

selective cGMP PDE5 inhibitor is indicated. Such conditions include 

premature jabou「，dysmenorrhoea，benign prostatic hyperplasia (BPH), 

bladder outlet obstruction, incontinence, stable, unstable and variant

15 (Prinzmetal) angina, hypertension，pulmona^

failure，atherosclerosis，conditions of reduced blood vessel patency e.g. post- 

percutaneous transluminal coronary angioplasty (post-PTCA), peripheral 

vascular disease, stroke, bronchitis, allergic asthma, chronic asthma, allergic 

rhinitis, glaucoma and diseases characterised by disorders of gut motility, e.g.

20 irritable bowel syndrome (IBS).

Thus the invention provides compounds 0؛ formulae (IA) and (旧):

R4 R

(IA) (IB)

〇「a pharmaceutically or veterinariiy acceptable salt thereof, or a 

pharmaceutically or veterinary acceptable solvate of e^her entity.
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wherein R٦ is Cl to Сз alkyl substituted with 〇3 to Cg cycloalkyl,

CONRSR6 ◦r a N-linked heterocyclic group selected from 

py「azolyi, imidazolyl，triazolyl, pyrrolidinyl，piper dinyl，

5 morpholinyl and 4-Rs-pipe٢a2!nyl; (CH2)nHet or (CH2)nA٢;

R2 is c to Cg alkyl;

r3 is Cl to Cg alkyl optionally substituted with c٢c4 alkoxy; 

r4 is SO2NR7r8;

R5 and Rs are each independently selected from H and Cl to c4 

10 alkyl optionally substituted with Cl to c4 alkoxy, or, together with

the nitrogen atom to which they are attached, form a pyrrolidinyl,

piperidinyl, morpholinyl or 4-Rs-p¡pera2¡nyl group;

R' and R8, together with the nitrogen atom to which they are 

attached, form a 4-Ri٥-p¡pe「azinyl group;

15 R9 is ٩ to C4 alkyl;

r1٥ is H or Cl to c4 alkyl optionally substituted with OH, Cl to C4 

alkoxy or CONH'

Het is a c-linked б-membered heteracyclc group containing one 

or two nitrogen atoms, optionally in the form of its mono-N-oxide,

20 ◦r a C-linked 5-membered heterocyclic group containing from

one to four heteroatoms selected from nitrogen, oxygen and 

sulphur wherein either of said heterocyclic groups is optionally 

substituted with one or two substituents selected from Cl to c4 

alkyl optionally substituted with Cl to c4 alkoxy. Cl to c4 alkoxy,

25 halo and ΝΗ2;

Ar is phenyl optionally substituted with one or two substituents 

selected ^om Cl to c4 alkyl. Cl to c4 alkoxy, halo, CN, C0NH2, 

ΝΟ2, ΝΗ2, NHSO2 (Cl to c4 alkyl) and SO2NH2;

and nisOorl.
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In the above definition, unless otherwise indicated，alkyl and alkoxy 

groups having three or more carbon atoms may be straight chain ◦Г branched 

chain. Halo means fluoro, chloro, bromo ◦r iodo.

5 The compounds of formulae (IA) and (IB) may contain one ◦r more

chiral centres and therefore can exist as stereoisomers, ¡.e. as enantiomers or 

diastereoisomers, as well as mixtures thereof. The invention includes both 

the individual stereoisomers of the compounds of formulae (IA) and (旧)and 

any mixture thereof. Separation of diastereoisomers may be achieved by

10 conventional techniques, e.g. by fractional crystallisation or chromatography 

(including HPLC) of a diastereoisomeric mixture of a compound of formula 

(IA) 0「(IB) or a suitable salt or derivative thereof. An individual enantiomer of 

a compound of formula (IA) or (旧)may be prepared from a corresponding 

optically pure intermediate or by resolution, either by HPLC of the racemate

15 using a suitable chiral support 0٢, where appropriate, by fractional 

crystallisation of the diastereoisomeric salts formed by reaction of the 

racemate with a suitable optically active acid or base.

The compounds of formulae (IA) and (旧)may also exist in tautomeric 

forms and the invention includes both mixtures thereof and the individual

20 tautomers.

Also included ¡n the invention are radiolabelled derivatives of 

compounds of formulae (IA) and (IB) which are suitable for biological studies.

The pharmaceutically or veterinary acceptable salts of the compounds 

of formulae (IA) and (IB) which contain a basic centre are, for example, non-

25 toxic acid addition salts formed with inorganic acids such as hydrochloric, 

hydrobromic, sulphuric and phosphoric acid, with organo-carboxylic acids, ◦r 

with organo-sulphonic acids. Compounds of formulae (IA) and (IB) can as。 

provide pharmaceutically or veterinarijy acceptable metal salts, in particular



wo 98/49166 PCTÆP98/O2257

ποη-toxic alkali metal salts, with bases. Examples include the sodium and 

potassium salts.

A preferred salt is the citrate.

5 A preferred group of compounds of formulae (IA) and (IB) is that

wherein R1 is Cj to c2 alkyl substituted with C3 to C5 cycloalkyl, C0NR5r6 0٢ a 

N-linked heterocyclic group selected from py「azolyl，triazolyl，morpholinyl and

4- R-pipe٢az¡nyl; (CH2)nHet or (CH2)nA٢; R5 is H and R6 is Cl to c4 alkyl 

optionally substituted with c to C4 alkoxy or R5 and R6, together with the

10 nitrogen atom to which they are attached，form a morpholinyl group; Het is 

selected from pyridinyl, l-oxidopyridinyl，pyridazinyl，pyrimidinyl, pyrazinyi, 

imidazolyl, isoxazolyl，thiazolyl, triazolyl and oxadiazolyl，any of which is 

optionally substituted with one ◦r two substituents selected from CH3, 

CH2CH2OCH3> 0CH3 and NH2； and R2, R3, R4, R9, Ar and n are as previously

15 defined.

A more preferred group of compounds of formulae (IA) and (旧)is that 

wherein r1 is Cl to C2 alkyl substituted with cyclobutyl, CONRSR6, pyrazol-l- 

yl, 1,2,3-triazol-1-yl, 1,2,4-t「iazd-1-yl，m٥rph٠lin-4-yl or 4-methylpiperazin-1- 

yl; py٢im¡din-2-yl; CH2Het。r (CH2)nÄr; R2 is c٦ to c3 alkyl; r3 is c٦ to C3 alkyl

20 optionally substituted with Cl to C2 alkoxy; R5 ¡s H and R6 is c to C2 alkyl 

optionally substituted with Cl to c2 alkoxy ◦r Rs and R5, together with the 

nitrogen atom to which they are attached, form a morpholin-4-yl group; Rw ¡S 

Cl to C2 alkyl optionally monosubstituted with он, 0CH3 or CONH2； Het ¡S 

selected ^om py٢idin-2-yl, 1-0xid0pyridin-2-yl，py「idin-3-yl，pyridazin-3-yl,

25 py٢idazin-4-yl١ pyrim¡d¡n-4-yl，pyrimi。^^

yl，6-am¡nopyrid¡n-2-yl, l-methylimidazol-2-yl, 3,5-d¡methyl¡soxazol-4-yl, 2- 

methylthiazoW-yl, 1-methy1,2,4-؛-胞

5- yl, 4-methyl-1,2,4-t「iazol-3-yl, 3-methyl-1,2,4-tr¡azol-5-yl, 1,2,4-oxadiazol-3- 

yl and 5-meth٧l-1,2,4-oxadiazol-3-yl; Ar is selected from phenyl，4-

30 chloraphenyl, 4-b「omophenyl, 2-cyanophenyl，2-carbamoylphenyl，4-
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carbamoylphenyl, 2-nitrophenyl, 4-nitrophenyl, 2-aminophenyl, 4- 

aminophenyl，2-methanesulphonamidophenyl，4- 

methanesulphonamidophenyl,4-ethanesulphona_

5 ylsulphonamido)phenyl and 4-sulphamoylphenyl; 

defined.

A particularly preferred group of compounds of formulae (ΙΑ) and (旧)¡S 

that wherein R1 is cyclobutylmethyl, morpholin_4-ylcarbonylmethyl, 2- 

(morpholin_4-yl)ethyl，pyr¡mid¡n-2-yl，CH2Het 0٢ (CH2)nA٢; R2 is CH2CH3 or

10 CH2CH2CH3; r3 is CH2CH3, CH2CH2CH3 or CH2CH2OCH3; Rio is CH3,

CH2CH3 or CH2CH20H; Het ¡S selected from pyrid¡n-2-yl, pyridazin-3ÿl, 

py「azin-2-yl, 3-meth٥xypy「idin-2-yl, 6-aminopyridin-2-ÿ l-methylimidazol-2- 

yl，3,5-d¡methyl¡soxazol-4-yl，1-methyl-1,2,4-triazol-5-yl，1-(2-meth0xyethyl)-

1,2,4-t「iazol-5-yl and 5-methyl-1,2,4-oxadiazol-3-yl; Ar is selected from

15 phenyl, 2-aminophenyl, 2-methanesulphonamidophenyi, 4-

methanesulphonamidophenyl, 4-ethanesulphonamidophenyi and 4-(p٢op_2- 

ylsulphonamido)phenyl; and 门 ¡S as previously defined.

Especially preferred individual compounds of the invention include

5-{5-[4-(2-hydroxyethyl)piperaz¡n-1-ylsulphonyl]-2-n-propoxyphenyl}-3-

20 n-propyl-1-(pyr¡d¡n-2-yl)methyl-1,6-dihydro-7H٠pyrazolo[4,3-d]pyrimid¡n-7-one; 

1-(1-methyl¡midazol-2-yl)methyl-5-[5-(4-methylp¡perazin-l·

2-n-p٢opoxyphenyl>3-n-p٢opyl-1,6-dihyd「o-7H-p^^

5-{5-[4-(2-hyd٢oxyethyl)pipe٢azin-1-ylsu¡ph^

n-propyl-2-(pyridin-2-yl)methyl-ぴ

25 5-[5-(4-ethylp¡peraz¡n-1-ylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-2-

(pyridin-2-yl)methyl-2,б-dihydro-7H-pyrazolo[4,3-d]py「imid¡n-7-one;

3-е1Ь٧1-5-[5-(4-е٠1р|рега21П-1-у1зи1рЬопу1)-2-п-ргорохурЬепу1]-2-  

(pyridin-2٠yl)methyl-2,6-dihyd「o-7H-pyrazolo[4,3-dip々

5-[5-(4-ethylp¡perazin-1-y؛sul—
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(pyridazin-з-yl)methyl-2,6-dihyd「o-7H-py「azolo[4,3-d]p，^

5-[5-(4-ethylpipe٢az¡n-1-y_

(pyr¡dazin-2-yl)methyl-2,6-d¡hydro-7H-pyrazolo[4,3-d]pyr¡miciin-7-one; and 

5 5-[2-eth٥xy-5-(4-ethylp¡pera^^

(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]py٢im¡ciin-7-one.

In a further aspect, the present invention provides processes for the 

preparation of compounds of formulae (IA) and (旧)，their pharmaceutically

10 and veterinarily acceptable salts, and pharmaceutically and veterinarily 

acceptable solvates of either entity, as illustrated below.

It will be appreciated by persons skied in the art that, within certain of 

the processes described, the order of he syndetic steps employed may be 

varied and will depend inter alia on factors such as the nature of other

15 functional groups present in a particular substrate, the availability of key 

intermediates and the protecting group strategy (if any) to be adopted.

Clearly, such factors will also influence the choice of reagent for use ¡n the 

said synthetic steps.

Hlustrative of protecting group strategies are the routes to the

20 syntheses of Example 56 in which alcohol protection using a t-

butyldimethylsilyl group precedes the desired N-mesylation step，Example 63 

in which the piperazine 4-position is Boc(t-butoxyca「bonyl)-protected to 

preclude bis-sulphonylation of the piperazine，and Examples 23 and 68 in 

which amine protection using a pivaloyl group precedes the penultimate

25 chlorosulphonation step.

It will also be appreciated that various standard substituent or 

functional group interconversions and transformations within certain 

compounds of formulae (IA) and (旧)will provide other compounds of 

formulae (iA) and (旧).Examples include alkoxide exchange at he 2-position

30 of the 5-phenyl substituent (see conversion of Example 41 to Example 42)，
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hydrolysis of cyano to carbamoyl (see conversion of Example 46 to Example 

47), reduction of nitro to amino (see conversions of Examples 49, 50, 51, 91, 

115. 118 and 121 to Examples 52, 53, 54, 93, 116, 119 and 122

5 respectively), sutphonylation of amino (see conversions of Examples 52, 54, 

"116, 119 and 122 to Examples 55, 57, 117, 120, and 123 and 124 

respectively), hydrogenolysis of halo (see conversion of Example 88 to 

Example 87) and N-oxidation of pyridinyl (see conversions of Examples 6 and 

12 to Examples 128 and 129 respectively).

10 Moreover, certain compounds of formulae (IA) and (IB) may be

prepared directly from the corresponding 4-unsubstituted piperazine 

analogues，that is compounds of formulae (IA) and (旧)wherein r1٥ is 

hydrogen, using standard alkylation procedures.

The following processes are illustrative of the general synthetic

15 procedures which may be adopted in order to obtain the compounds of the 

invention.

1. A compound of formula (IA) or (IB) may be prepared from a compound 

of formula (IIA) or (IIB) respectively:

SOjY S02Y

(IL١) (IIB)

20 wherein Y ¡S halo, preferably chloro, and r1, R2 and R' are as previously
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defined for formulae (IA) and (IB), by reaction with a compound ◦f formula 

(III):

5 r7r8nh (III)

wherein R? and R8 are as previously defined for formulae (IA) and (IB).

The reaction is generally conducted at room temperature, preferably in

the presence of an appropriate solvent such as a Cl to c3 alkanol, using an 

10 excess of (III) or other suitable base to scavenge the acid by-product (HY).

A compound ◦f formula (IIA) or (IIB) may be prepared from a 

compound of formula (IVA) or (IVB) respectively:

(IVA) (IVB)

wherein r1, r2 and r3 are as previously defined 0「formulae (IIA) and (IIB),

15 by the application of known methods for the introduction of a SO2Y group,

wherein Y is also as previously defined for formulae (IIA) and (IIB), into an 

aromatic ring system. For example, when Y is chloro, by the action of excess 

chlorosulphonic acid，optionally followed b'y excess thionyl chloride, at from 

about o٠c to about room temperature.
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A compound ◦f formula (IVA) or (IVB) may be prepared by alkylation of 

a compound of formula (V):

5

10

wherein R2 and r3 are as previously defined for fomulae (IVA) and (IVB), 

using one or more of a plethora ◦f well-known methods, such as:

(i) reaction of (V) with a compound of formula R1 X，wherein r1 ¡S as

15 previously defined for formulae (IVA) and (IVB), and X ¡S a suitable

leaving group, e.g. halo (preferably chloro, bromo or ¡odo), c٢c4 

alkanesulphonyloxy, trifluoromethanesulphonyjoxy or aryisulphonyloxy 

(such as benzenesulphonyloxy or p-toluenesulphonytoxy), in the 

presence of an appropriate base，optionally in the presence of sodium

20 iodide or potassium iodide，at from about -7O٥C to about 1OO٥C.

Preferably the alkylation is conducted at from about room temperature 

to about 8O٥C.

Suitable base-solvent combinations may be selected from

(a) sodium, potassium or cesium carbonate, sodium or potassium

25 bicarbonate, 0「a tertiary amine such as trieth^^

together with a。1 to c4 alkano1,2 ,؛-dimethoxyethane, 

tetrahydrofuran, 1,4-dioxan, acetonitrile, pyridine.
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dimethylformamide or Ν，Ν-dimethylacetamide;

(b) sodium or potassium hydroxide, or a sodium。r potassium Cl to 

c4 alkoxide, together with a Cl to c4 aikanol, wate「or mixtures

5 thereof;

(c) lithium, sodium or potassium hydride，1闹

potassium bis(trimethylsilyl)amide, lithium diisopropylamide or 

butyllithium，together with toluene，ethe「，1,2-dimethoxyethane, 

tetrahydrofuran or 1,4-dioxan:。r

10 (d) under phase transfer catalysis conditions，a tetraalkylammonium

halide ◦r hydroxide，together with a mixture of an aqueous 

solution。f sodium。r potassium hydroxide and dichloromethane, 

1,2-d¡chlo_hane or chloroform;

15 (ii) reaction of (V) with a compound。f formula ROH，wherein

previously defined for formulae (IVA) and (IVB)，using classical 

Mitsunobu methodology. Typical reaction conditions involve treating 

(V) with the alkanol in the presence of a triarylphosphine and a di(C٦ to 

С4)а1ку1 azodicarboxylate, in a suitable solvent such as tetrahydrofuran

20 or 1,4-dioxan, at from about -5٥c to about room temperature.

Certain compounds of formulae (IVA) and (IVB) may be obtained less 

directly from related analogues, when these are more readily accessible, 

using the alkylation methods previously described: see, for example, the

25 hydrogenolytic transformation of Preparation 33, wherein r1 is 2,4-

dichloropyrimidin-5-yimethyl, to Preparation 34, wherein R1 is py٢¡midin-5- 

ylmethyl. Similarly, the amdes of Preparations 102, "103 and 104 and of 

Preparations 105,・ and 107 are obtained ^om the corresponding
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carboxylic acids of Preparations 101 and 69 respectively.

◦the「compounds of formulae (IVA) and (IVB), wherein R1 is CH2Het,

may be prepared by construction of the heterocyclic ring subsequent to the 

5 pyrazolopyrimidinone-alkylation step. This approach is particularly convenient

when he required HetCH2X is relatively inaccessible. For example, when Het 

is either 3-methyl-1,2,4—triazo!-5-y! or 5-meth٧l-1 ٠2,4-oxadiazol-3-yl, the 

heterocyclic「ings can be assembled from a carboxymethyl P٢6CU「SO「and a 

cyanomethyi precursor respectively, i.e. a compound of formula (IVA) and

10 (IVB) wherein r1 is CH2CO2H or CH2CN٠ by a series of conventional s eps. 

Each alternative is illustrated by the transformations of Preparation 69 to 

Preparation 72 and of Preparations 73 and 77 to Preparations 76 and 79.

Yet another variation for obtaining a compound ◦f formula (IVA) or 

(IVB) is to incorporate the R٦ group at a much earlier stage in the synthetic

15 pathway，e.g. by generating a suitably N1- or N؛—alkylated pyrazoje derivative, 

which is then processed to (IVA) or (IVB) by analogy with the subsequently 

described conversion of (VII) to (V).

A compound of formula (V) may be obtained from a compound of

2〇 formula (VI):

wherein R2 and are as previously defined for formula (V)，by the 

application of known cyclisation methods for pyrimidinone ring formation.
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Thus, for example，the cyclisation may be effected by the treatment of (V) 

with a base such as sodium or potassium hydroxide，or sodium 0「potassium 

carbonate, optionally in the presence of hydrogen peroxide，in a Cl to C4

5 alkanol-water medium at from about 6O٠C to the reflux temperature of the 

reaction mixture.

The cyclisation may also be mediated by a sodium or potassium c٦ to 

C5 alkoxide，in a c٦ to C5 alkanol as solvent，at from about 6O٠C to the reflux 

temperature of the reaction mixture.

10 Alternative cyclisation procedures include the treatment of (V) with

either polyphosphoric acid at from about 130 t◦ about 15O٠C ◦r with a Lewis 

acid, e.g. anhydrous zinc chloride at from about 20◦ to about 22O٠C.

A compound of formula (VI) may be obtained by selective N-acylation 

of a compound of formula (VII):

(VII)

wherein R2 is as previously defined for formula (VI)，with a compound of 

formula (VIII):

RO 0

(VIII)
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wherein 丫 is a suitable leaving group, and r3 is as previously defined or 

formula (VI). For example, when 丫 is chloro, the reaction may be conducted 

with the appropriate aroyl chloride in the presence of an excess of a tertiary

5 amine such as triethylamine 0「pyridine to act

by-product (HY), optionally in the presence of a catalyst such as

4-dimethylaminopyridine, in a suitable solvent such as dichloromethane, at 

from about ◦。c to about room temperature. For convenience, pyridine may 

also be used as the solvent.

10

2. An alternative, generally applicable,

formulae (IA) and (IB) involves the incorporation of the r4 substituent at an 

earlier stage of the synthesis.

Thus a compound of formula (IA) or (IB) may be prepared by 

15 cyclisation of a compound of formula (IXA) or (IXB) respectively:

R30

2

R

R (IXA) K (IXB)

wherein R١ R2, R3 and r4 are as previously defined for formulae (IA) and (旧). 

The cyclisation may be effected under basic, neutral or acidic conditions.

Under neutral conditions, a compound of formula (IXA) or (IXB) may be 

20 heated, optionally in the presence of a solvent and/or optionally in the
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presence of a dehydrating agent and/or mechanical water-removal system， 

eg. a Dean-Stark apparatus. A suitable solvent is I,2٠dichlorobenzene, 

sulpholane or N-methylpyrr٥l¡d¡n-2-٥ne, a suitable dehydrating agent is

5 molecular s؛e٧es and，preferably, the reaction is carried out at from 180 to 

22O٠C.

Under acidic conditions, the cyclisation may be carried out by reaction 

of a compound of formula (lXA) or (IXB) with a protic acid or Lewis acid， 

optionally in the presence of a solvent· A suitable protic acid is concentrated

10 sulphuric acid, phosphoric acid or g-toluenesulphonic acid, a suitable Lewis 

acid ¡S boron trifluoride, aluminium chloride，silicon tetrachloride，stannic 

chloride, titanium tetrachloride，ferric chloride or zinc chloride，a suitable 

solvent is glacial acetic acid, tetrahydrofuran, 1,4-d¡oxan or chlorobenzene 

and，preferably, the reaction ¡S carried out at from 65 to 21O٠C.

15 However, the preferred mode of cyclisation of a compound of formula

(lXA) ◦r (IXB) ¡S under basic conditions，preferably in a solvent，optionally in 

the presence of hydrogen peroxide or a peroxide salt, and is followed，where 

necessary，by neutralisation of the reaction mixture. A suitable base is 

selected from the g「٥up consisting of the C٢Ci2 alkoxide and hydride salts of

20 lithium, sodium and potassium, sodamide，sodium cyclohe^

cesium carbonate，the quantity of base employed ¡S from 1.1 to 2.0 molecular 

equivalents, a suitable solvent is selected from the group consisting of 

ethanol ٦٦-p٢opano١, t-butanol, t-amy١ alcohol ٦-٢٢١ ethy١cydohexa٢٦ol, 

tetrahydrofuran and 1,4-dioxan, and the reaction is carried out at from 60 to

25 1O5٠C.

Preferably the base is selected from the group consisting of sodium 

ethoxide，sodium t-butoxide, potassium t-butoxide and sodium hydride; and
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the solvent is selected from the group consisting cf ethanol, n-p「opanol, t- 

butanol, t-amyl alcohol and tetrahydrofuran.

A compound of formula (IXA) or (IXB) may be prepared by「eaction of 

5 a compound of formula (XA) or (XB) respectively:

R١

wherein R1 and R2 are as previously defined for formulae (IXA) and (IXB) with 

a compound of formula (XI):

RO

(XI)

wherein R3 and r4 are also as previously defined for formulae (IXA) and 

(IXB).

The coupling reaction may be achieved using conventional amide 

bond-forming techniques, e.g. via the acyl chloride derivative of (XI), by
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analogy with the preparation of a compound of formula (VI), ensuring that any 

potentially vulnerable substituent (for example when Rl。is c١ to c4 alkyj 

substituted with OH or CONH2) is appropriately protected.

5 In particular, any one of a host of amino acid coupling variations may

be used. For example, the acid of formula (XI) may be activated using a 

carbodiimide such as 1,3-dicyclohexylcarbodiimide or 1٠ethyl-3-(3- 

dimethylaminoprop-1-yl)carbodiimide optionally in the presence of 1- 

hydroxybenzotriazole and/or a catalyst such as 4-dimethylaminopyridine, or

1。 by using a halotrisaminophosphonium salt such as

bromotris(pyrrolidino)phosphonium hexafluorophosphate. Either type of 

coupling is conducted in a suitable solvent such as dichloromethane, 

optionally in the presence ◦fa tertiary amine such as N-methylmorpholine or 

N-ethyldiisopropylamine (for example when either the compound 0Í formula

15 (XA) or (XB), or the activating reagent, ¡S presented in the form of an acid 

addition salt)，at about ОС. Preferably，from 1.1 to 2.0 molecular equivalents 

of the activating reagent and from 2.0 to 3.0 molecular equivalents of any 

tertiary amine present are employed.

Preferably, a mixture of (XI) and either (XA) or (XB) ¡S treated with

20 about one molecular equivalent of the coupling reagent (benzotriazol-1- 

yloxy)tripyrrolidinophosphonium hexafluorophosphate (PyBOP) in a suitable 

solvent such as dimethylformamide at about「oom temperature.

In a further variation, the carboxylic acid function of (XI) may first of all 

be activated using 叩 to about a 5% excess of a「eagent such as Ν,Ν'-

25 carbonyldiimidazole in a suitable solvent，e.g. ethyl acetate or butan-2-٥ne, at 

from about「oom temperature to about 8O٥C, followed by reaction of the 

intermediate imidazolide with either (XA) or (XB) at от about 20 to about 

9O٥C.
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The amines ◦؛formula (川)，the 4-aminopy「azole-5-carboxamides of 

formulae (Vj!)，(XA) and (XB), the carboxylic acid derivatives of formula (VIH) 

and the carboxylic acids of formula (XI), when neither commercially available

5 nor subsequently described，can be obtained either by analogy with the 

processes described in the Preparations section ٥「by conventional synthetic 

procedures, in accordance with standard textbooks on organic chemistry or 

literature precedent，from readily accessible starting materials using 

appropriate reagents and reaction conditions.

10 Moreover, persons skilled in the art will be aware of variations of，and

alternatives to, those processes described hereinafter in the Examples and 

Preparations sections which allow the compounds defined by formulae (IA) 

and (旧) to be obtained.

The pharmaceutically acceptable acid addition salts of the compounds

15 of fomulae (IA) and (旧)which contain a basic centre may also be prepared 

in a conventional manner. For example a solution of the free base is treated 

with the appropriate acid, either neat or in a suitable solvent，and the resulting 

salt isolated either by filtration of by evaporation unde「vacuum of the reaction 

solvent Pharmaceutically acceptable base addition salts can be obtained in

20 an analogous manner by treating a solution of a compound of formula (IA) ◦r 

(IB) with the appropriate base. Both types of salt may be formed or 

interconverted using ion-exchange ٢esin techniques.

The biological activities of the compounds of the present invention

25 were deten^ined by the following test methods.

Phosphodiesterase (PDE) inhibitory activity

ئ ه  PDE inhibitory activities against cyclic guanosine 3'，5'-

monophosphate (cGMP) and cyclic adenosine 3',5'-mon٥phosphate (cAMP)
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phosphodiesterases were determined by measurement of their IC50 values 

(the concentration of compound required for 50% inhibition of enzyme 

activity).

5. The required PDE enzymes were isolated from a variety of sources,

including human corpus cavernosum, human and rabbit platelets, human 

cardiac ventricle, human skeletal muscle and bovine retina, essentially by the 

method of w.」. Thompson and Μ.Μ. Appleman (Biochem.，1971, 311 ,عاك). In 

particular, the cGMP-specific PDE (PDE5) and the cGMP٠inhibited cAMP

10 PDE (PDE3) were obtained from human corpus cavemosum tissue, human 

platelets or rabbit platelets; the cGMP-stimulated PDE (PDE2) was obtained 

from human corpus cavemosum; the calcium/calmodulin (Ca/CAM)- 

dependent PDE (PDE1) from human cardiac vertricle; the cAMP-specific 

PDE (PDE4) from human skeletal muscle; and the photoreceptor PDE

15 (PDE6) from bovine retina.

Assays were performed using a modification of the “batch” method of 

W.J. Thompson لج al. (Biochem.，1979, 18, 5228). Results from these tests 

show that the compounds of the present invention are potent and selective 

inhibitors of cGMP-specific PDE5.

20

Functional activity

This was assessed in vitro by determining the capactiy of a compound 

of the invention to enhance sodium nitroprusside-induced relaxation of pre- 

contracted rabbit corpus cavemosum tissue strips，as described by S.A.

25 Ballard et al. (Brit.ل. Pharmacò. 1996, قثد (suppl.), abstract 153Ρ).

In vivo activity

Compounds were screened in anaesthetised dcgs to determine their 

capacity, after ¡.V. administration, to enhance the pressure「ises in the corpora
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cavernosa of the penis induced by intracavemosal injection of sodium 

nitroprusside，using a method based on that described by Trigo-Rocha et al. 

(Neurourol. and Urodyn., 1994, 71 ,قأك).

5 In human therapy, the compounds of formulae (lA) and (旧)，their

pharmaceutically acceptable salts, and pharmaceutically acceptable solvates 

of either entity, can be administered alone，but will generally be administered 

in admixture with a pharmaceutical carrier selected with regard to the 

intended route of administration and standard pharmaceutical practice.

10 Preferably, they are administered orally in the form of tablets c이٦ta¡njπfl such 

excipients as starch or lactose, or in capsules or ovules either alone or in 

admixture with excipients, or in the form of elixirs, solutions or suspensions 

containing flavouring or colouring agents. They can also be injected 

parenterally, for example intracavernosally，intravenously, intramuscularly or

15 subcutaneously. For parenteral administration，they are best used ¡П the form 

of a sterile aqueous solution which may contain other substances, for 

example enough salts or monosaccharides to make the solution isotonic with 

blood. For buccal or sublingual administration they may be administered in 

the form of tablets or lozenges which can be formulated ¡n a conventional

20 manner.

For oral, parenteral，buccal and sublingual administration to patients， 

the daily dosage level of the compounds of formulae (IA) and (旧)and thei「 

pharmaceutically acceptable salts and solvates may be from 10 to 500 mg (in 

single or divided doses). Thus, for example, tablets or capsules may contain

25 from 5 to 100 mg of active compound for administration singly, or two or more 

at a time, as appropriate. The physician in any event will determine the actual 

dosage which will be most suitable for an individual patient and it will vary with
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the age, weight and response of the particular patient. The above dosages 

are exemplary of the average case; there can, of course, be individual 

instances where higher or lower dosage ranges are merited and such are

5 within the scope of this invention.

Generally, ¡n humans, oral administration。fthe compounds of the

invention is the preferred route, being the most convenient and, for example 

in MED, avoiding the well-known disadvantages associated with 

intracavernosal (¡.c.) administration. A preferred oral dosing regimen in MED

10 fora typical man is from 25 to 100 mg of compound when required. In

circumstances where the recipient suffers from a swallowing disorder or from 

impairment of drug absorption after oral administration, the drug may be 

administered parenterally, e.g. sublingually or buccally.

For veterinary use, a compound of formula (lA) or (IB), or a veierinarily

15 acceptable salt thereof，or a veterinarily acceptable solvate of either entity, ¡S 

administered as a suitably acceptable formulation in accordance with normal 

veterinary practice and the veterinary surgeon will determine the dosing 

regimen and route of administration which will be most appropriate for a 

particular animal.

20 Thus the invention provides a pharmaceutical composition comprising

a compound of formula (IA) or (IB)，or a pharmaceutically acceptable salt 

thereof, or a pharmaceutically acceptable solvate of either entity, together 

with a phamaceutically acceptable diluent or carrier.

It further provides a veterinary formulation comprising a compound of

25 formula (IA) or (旧)，or a veterinarily acceptable salt thereof, or a veterinary 

acceptable solvate of either entity, together with a veterinarily acceptable 

diluent 0「Carrie「.
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The invention also provides a compound ◦f formula (IA) or (旧)，◦r a 

pharmaceutically acceptable salt thereof，or a pharmaceutically acceptable 

solvate of either entity, or a pharmaceutical composition containing any of the

5 foregoing, for use as a human medicament.

In addition，it provides a compound of formula (IA) or (旧)，or a 

veterinarily acceptable salt thereof, or a veterinarily acceptable solvate of 

either entity, 0٢ a veterinary formulation containing any of the foregoing，for 

use as an animal medicament.

10 In yet another aspect, the invention provides the use of a compound of

formula (IA) or (IB), or a pharmaceutically acceptable salt thereof, or a 

pharmaceutically acceptable solvate от either entity, for the manufacture of a 

human medicament for the curative or prophylactic treatment of a medical 

condition for which a cGMP PDE5 inhibitor is indicated.

15 It also provides the use of a compound of formula (IA) or (旧)，or a

veterinarily acceptable salt thereof, or a veterinarily acceptable solvate of 

either entity, for the manufacture of an animal medicament for the curative or 

prophylactic treatment of a medical condition for which a cGMP PDE5 

inhibitor is indicated.

20 Moreover, the invention provides the use of a compound of formula

(IA) ◦r (IB), or a pharmaceutically acceptable salt thereof, or a 

pharmaceutically acceptable solvate containing either entity, for the 

manufacture of a human medicament for the curative or prophylactic 

treatment of male erectile dysfunction，female sexual dysfunction, premature

25 labour, dysmenorrhoea，benign pros atic hyperplasia (BPH)，bladder outlet 

obstruction, incontinence, stable，unstable and variant (Prinzmetal) angina, 

hypertension, pulmonary hypertension, congestive heart failure, 

atherosclerosis, stroke, peripheral vascular disease, conditions of「educed
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blood vessel patency, chronic asthma，bronchitis，allergic asthma，allergic 

rhinitis，glaucoma or diseases characterised by disorders of gut motility.

It also provides the use of a compound of formula (lA) or (旧)，or a 

5 veterinarily acceptable salt thereof, or a veterinarily acceptable solvate

containina either entity, for he manufacture of an animal medicament for the 

curative or prophylactic treatment of male erectile dysfunction, female sexual 

dysfunction，premature labour, dysmenorrhoea, benign post atic hyperplasia 

(BPH), bladder outlet obstruction, incontinence, stable, unstable and variant

10 (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart 

failure, atherosclerosis, stroke, peripheral vascular disease, conditions of 

reduced blood vessel patency，chronic asthma，bronchitis, allergic asthma, 

allege rhinitis, glaucoma or diseases characterised by disorders of gut 

motility.

15 Additionally, the invention provides a method of treating or preventing

a medical condition for which a cGMP PDE5 inhibitor is indicated，in a 

mammal (including a human being), which comprises administering to said 

mammal a therapeutically effective amount of a compound of formula (IA) 0「 

(IB), or a pharmaceutically or veterinary acceptable salt thereof, or a

20 pharmaceutically or veterinarily acceptable solvate of either entity, or a 

phamaceu ؛ical composition or veterinary formulation containing any of the 

foegoing.

St II further, the invention provides a method of treating 0「preventing 

male erectile dysfunction, female sexual dysfunction, premature labour，

25 dysmenorrhoea, benign prostatic hyperplasia (BPH)，bladder outlet

obstruction, incontinence, stable, unstable and variant (Prinzmetal) angina, 

hypertension, pulmonary hypertension，congestive heart failure, 

atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 

blood vessel patency, chronic asthma, bronchitis，allergic asthma，allergic
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rhinitis, glaucoma or diseases characterised by disorders of gut motility in a 

mammal (including a human being), which comprises administering to said 

mammal a therapeutically effective amount of a compound of formula (IA) or

5 (IB), or a pharmaceutically or veterinarily acceptable salt thereof, ◦r a

pharmaceutically or veterinarily acceptable solvate of either entity, or a 

pharmaceutical composition or veterinary formulation containing any of the 

foregoing.

The invention also includes any novel intermediates described herein,

10 for example those of formulae (IIA), (IIB), (IVA)，(IVB), (IXA) and (IXB).

The syntheses of the compounds of the invention and of the

intermediates for use therein are illustrated by the following Examples and 

Preparations.

٦H Nuclear magnetic resonance (NMR) spectra were recorded using 

15 either a Varian Unity 300 or a Varian lnova 400 spectrometer and were in all

cases consistent with the proposed structures. Characteristic chemical shifts 

(δ) are given in parts-pe「-million downfield from tetramethylsilane using 

conventional abbreviations for designation of major peaks: e.g. s, singlet; d, 

doublet; t，triplet; q, quartet; m, multiplet; b, broad.

20 Mass spectra (m/z) were recorded using a Fisons Instruments Trio

mass speedometer in the thermospray ionisation mode.

Room temperature means 20 to 25٠c.
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EXAMPLE 1

Aminosulphonylation of1/2-alk٧lated-5-(2-alkox٧phen٧l)-3-alk٧l-1/2.6-

d¡hydro-7H-pyrazolo٢4,3-d٦pyrim¡d¡n-7-ones 

5 Chlorosulphonic acid (30 mmol) was added slowly to an ice-cooled

sample of either the N1- or the N2-alkylated substrate (3 mmol), followed by 

thionyl chloride (4.5 mmol), then the resulting mixture was allowed to warm to 

room temperature and stirred for 24 hours. The reaction mixture was ice- 

cooled and carefully poured into stirred ¡се/water, then the precipitate was

10 collected and dried by suction to give the crude sulphonyl chloride which was 

of sufficient purity to use directly in the subsequent N-sulphonylation step.

Excess (generally from 2 to 5 mol. equiv.) [substituted piperazine was 

added portionwise to a stirred mixture of the sulphonyl chloride and ethanol. 

The reaction mixture was stirred for 20 hours at room temperature and then

15 evaporated under reduced pressure. The residue was partitioned between 

ethyl acetate and saturated aqueous sodium bicarbonate solution，then the 

organic phase separated and combined with three ethyl acetate extracts of 

the aqueous phase. The combined organic solutions were dried (Na2SO4) 

and evaporated under reduced pressure to provids the crude sulphonamide,

20 which was purified by column chromatography on silica gel.

In cases where the sulphonyl chloride did not precipitate on ice-water

quenching of the chlorosulphonation reaction mixture, the resulting aqueous 

solution was diluted with an equal volume of ethanol, ice-cooled and treated 

with the appropriate p¡pe「azine derivative as described above.

25

EXAMPLE 2

3-Ethyl-5-٢5-(4-ethylD¡peraz¡n-1-ylsulDhony[)-2-n-Dropoxyphenyl]-1-

(pyr¡d¡n-2-yl١methyl-1.6-d¡hydro-7H-p٧٢azo[o٢4,3-d]p٧٢im¡d¡n-7-one

Obtained as a white solid (40%) from he title compound of Preparation
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16 and 1-ethylpiperazine using the procedure of Example 1. Found: c, 

59.06; H, 6.19; N, 17.00. C28H35N7O4S requires c, 59.45; H, 6.24; N，

17.33%. 5(CDC13): 1.02 (3H,t), 1.18 (3H,t), 1.42 (3H，t)，2.02 (2H,m), 2.40

5 (2H,q), 2.54 (4H,m), 3.02 (2Η,٩)，3.12 (4H，m)，4.25 (2H，t)，5.93 (2H,S)٠ 7.00

(1H,d), 7.17 (2H,m), 7.60 (1H,m), 7.84 (1H,d), 8.58 (1H,d), 8.88 (1H,s), 0 92 

(1H,S). LRMS:m^ 566 (M+1)+.

EXAMPLE 3

10 5-٢5-(4-Methylpiperazin-1-ylsulphonyl)-2-n-propox٧phen٧l٦-3-n-proD٧l-

1-(pyridin-2-٧l)methyl-1,6-dih٧dro-7H-p٧razolo[4.3-d]p٧٢imidin-7-one

Obtained as a white solid (62%) ^om the title compound of Preparation

17 and "l-methylpiperazine using the procedure of Example 1. Found: c， 

59.51; H, 6.42; N, 16.67. C28H35N7OS requires c，59.45; H, 6.24; N,

15 17.33%. δ (CDCy： 0.98 (3H,t), 1.18 (3H,t), 1.87 (2H，m)，2.02 (2H,m), 2.28

(3H,s), 2.50 (4H,m), 2.96 (2H,t), 3.14 (4H,m), 4.25 (2H，t)，5.92 (2H,s), 6.98 

(1H,d), 7.16 (2H,m), 7.60 (1H,m), 7.84 (1H,d), 8.57 (1H,d), 8.88 (1H,s), 10.90 

(1H,s). LRMS:m/z 566 (M+1)+.

20 EXAMPLE 4

5-{5-[4-(2-Hydroxyethyl١pipera2Ín-1-ylsulphonyl]-2-n-propoxyphenyl}-3-

n-propyl-1-(py٢idin-2-yl)methyl-1,6-dihydro-7H-p٧razolo[4,3-d]pyrimidin-7-one

Obtained as a white foam (12%) from the title compound of 

Preparation 17 and 1-(2-hydroxyethyl)pipe「azine using the procedure of

25 Example 1. Found: c, 58.18; H，6.25; N, 15.81. C29H37N7O5S requires c, 

58.47; H, 6.26; N, 16.46%. ة (CDC)3): 1.00 (3H,t), 1.18 1.88 (2H,m),

2.04 (2H,m), 2.30 (1H,s), 2.58 (2H,m), 2.66 (4H,m), 2.98 (2H,t), 3.13 (4H,m), 

3.58 (2H，t)，4.28 (2H,t), 5.96 (2H,S), 7.0◦ (1H,d), 7.18 (2H,m), 7.60 

7.86 (1H,d), 8.58 (1H,d), 8.90 (1H,s), 10.94 (1H,s). LRMS: m/z 596 (Μ + 1)+.
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EXAMPLE 5Α

3-Eth٧l-5-[5-(4-ethylp¡peraz¡n-1-ylsulphon٧l١-2-n-propoxyphenyl٦-2-

(pyr¡din-2-yl١meth٧l-2.6-d¡hydro-7H-p٧razolo[4.3-d]pyrim¡d¡n-7-one 

5 (a) Obtained as a white solid (30%) from the title compound of

Preparation 18 and l-ethylpiperazine using the procedure of Example 1. 

Found: c, 58.92; H, 6.34; N, 17.03. C2H35N7O s requires c，59.45; H, 6.24; 

N, 17.33%. δ (CDCI3): 1.02 (3H,t), 1.14 (3H，t)，1.3◦ (3H,t), 2.02 (2H，m)，2.40 

(2H,q), 2.52 (4H,m), 3.04 (2H,q), 3.08 (4H,m), 4.23 (2H,t), 5.68 (2H,s), 7.08

10 (1H,d), 7.15 (1H,d), 7.20 7.62 7.82 (1H,d), 8.58 (1H,d), 8.78

(1H,s), 10.60 (1H,s). LRMS: m/z 566 (Μ+1)٠.

(b) A stirred mixture of the title compound ◦f Preparation 136 

(385.1g, 0.66 mol) and n-propanol (1932 ml) was distlled under reduced

15 pressure until approximately half the volume (990 ml) of n-propanol had been 

removed, then cooled to about 37٥c under nitrogen. Potassium t-butoxide 

(222.2g, 1.98 mol) was added portionwise over 15 minutes and the reaction 

mixture heated under reflux for 26 hours，allowed to cool, treated with wate「 

(1932 ml) and filtered. The pH of the filtrate was adjusted to 7.5 using 1M

20 hydrochloric acid (1840 ml)，then the solid precipitate granulated for 30 

minutes, collected, washed with wate「and dried to give the title compound 

(275.2 g, 73.7%) as a white solid. ö(DMSOdg): 0.92 (6H,m), 1.19 (3H,t), 1.72 

(2H,m), 2.25 (2Η,٩), 2.39 (4H,m), 2.88 (4H,m), 2.96 (2Η,٩), 4.11 (2H,t), 5.68 

(2H,s), 7.21 (1H,d) 7.34 (3H,m), 7.80 (2H,m), 7.87 (1H,s), 8.51 (1H,d), 11.72

25 (1H,s). LRMS:m/z 566(M + 1)+.
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EXAMPLE 5Β

3-Ethyl-5-í5-(4-eth٧lpiperazin-1-sulphonyl١-2-n-propoxyphen٧l٦-2-(py٢idin-?- 

yl١meth٧l-2,6-dihydro-7H-p٧razolo[4.3-d]p٧r¡m¡d¡n-7-one citrate

5 A stirred mixture of the title compound of Example 5Α (15.Og, 26.5

mmol) and acetone (150 ml) was heated under reflux, then filtered. To the 

stirred fíltrate was added a filtered solution of citric acid (5.1 ◦g, 26.5 mmol) in 

a mixture of acetone (75 ml) and water (7.5 ml)，then the reaction mixture 

heated under reflux for 75 minute؟ and allowed to cool. The resulting

10 suspension was granulated for 1 hour and filtered, then the solid thus

obtained washed with acetone (20 ml) and dried at 45٥c to provide the title 

compound(18.33g,91%)asawhitesolid，m.p.185°C. Found: c,53.84; 

Η,5.71; N,12.89. C28H35NO4S: C6H8O7 requires c, 53.89; Η，5.72: N,12.94. 

õ(DMSOd6): 0.95 (6H,m), 1.20 <3H,t), 1.72 (2H,m), 2.40-2.73 (10H,m)，2.96

15 (4H,m), 4.11 (2H,t), 5.68 (2H,s), 7.21 (1H,d), 7.34 (2H,m), 7.82 (3H,m), 8.51

(1H,d), 11.72 (1H,s).

EXAMPLE 6

5-٢5-<4-Methylp¡peraz¡n-1-ylsulphonyl١-2-n-propox٧phenyn-3-r١-propyl-

20 2-(py٢idin-2-yl١methyl-2.6-dihydro-7H-p٧razolo[4.3-d٦pyrimidin-7-one

Obtained as a white solid (53%) from the title compound of Preparation

20 and 1-methylpiperazine using the procedure of Example 1. Found: c, 

58.96; H, 6.23; N, 17 03. CH35N7O4 s requires c, 59.45; H, 6.24; N,

17.33%. δ (CDC3) 0.96 :(3؛H,t), 1.16 (3H,t), 1.76 (2H,m), 2.04 (2H,m), 2.26

25 (3H,s), 2.5◦ (4H,m), 2.98 (2H,t), 3.10 (4H,m), 4.25 (2H,t), 5.66 (2H,s), 7.06

(1H,d), 7.15 (1H,d), 7.22 (1H，m)，7.64 (1H,m), 7.83 (1H,d), 8.58 (1H,d), 8.78 

(1H,s), 060 (1H,s). LRMS: 566 (Μ + 1)+.
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EXAMPLE 7

5-{5-٢4-<2-Н٧с1гохуе±Ь٧1)р!рега21П-1-у1зи1рИоп٧1]-2-п-ргорохурЬепу1}-3-

n-propyl-2-(p٧ridin-2-yl)methyl-2.6-dihydro-7H-pyrazoloí4,3-d٦p٧rimidin-7-one

5 Obtained as a white foam (30%) from the title сотрои^

Preparation 20 and 1-(2-hydroxyethyl)pipe٢azine using the procedure of 

Example 1. Found: c, 57.84; H, 6.44: N, 15.99. C29H37N7O5S; 0.10 CH2CI2 

requires c, 57.85; H，6.21; N, 16.23%. δ (CDCI3): 0.95 (3H,t), 1.17 (3H,t),

1.75 (2H,m), 2.04 (2H,m), 2.28 (1H,s), 2.54 (2H，t)，2.60 (4H,m), 2.98 (2H，t)，

1〇 3.10 (4H,m), 3.58 (2H，m), 4.25 (2H,t), 5.68 (2H,s), 7.07 (1H，d)，7.17 (1H,d), 

7.20 7.62 7.83 (1H，d)，8.58 (1H,d), 8.78 (1H,s), 10.62 (1H,s).

LRMS; m'z 596 (Μ+1)+.

EXAMPLE 8

15 3-Eth٧l-5-i5-(4-methylpiperazin-1-٧lsulphon٧l١-2-n-propox٧phenyll-2-

fp٧ridin-2-yl١methyl-2.6-dihydro-7H-pyrazolo٢4,3-d]p٧rimidin-7-one

Obtained as a white solid (35%) from the title compound of Preparation 

18 and l-methylpiperazine using the procedure of Example 1. Found: c, 

58.24; H，6.06: N, 17.53. C27H33N7O4S requires c，58.79; H, 5.99: N,

20 17.78%. δ (CDCI3): 1.12 (3H,t), 1.26 (3H,t), 1.99 (2H,m), 2.24 (3H,S), 2.45

(4H,m), 2.98 (2H,q), 3.06 (4H,m), 4.20 (2H，t), 5.65 (2H,s), 7.04 7.12

(1H，d)，7.18 7.60 (1H٠m)，7.78 (1H,d), 8.54 (1H,d), 8.74 10.57

(1H,s). LRMS: m/z 552 (Μ+υ+.
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EXAMPLE 9

3-Ethyl-5-{5-[4-<2-hydroxyethyl)pÍDerazin-1-٧lsulphonyl٦-2-n-

propoxyphenyl}-2-(pyr¡d¡n-2-yl)rnethyl-2,6-d¡hydro-7H-pyrazolo ٢4.3-

5 d]pvr¡m¡d¡n-7-one

Obtained as a white solid (30%) from the title compound of Preparation 

18 and 1 -(2-hydroxyethyl)piperazine using the procedure of Example 1. 

Found: c, 56.11; H，6.10; N, 16.15. C28H35N7O5S; H2O requires c，56.08; H, 

6.22; N, 16.35%• δ (CDCÍ3): 1.12 (3H,t), 1.30 (3H，t)，2.00 (2H,m), 2.26 (1H，S)٠

1〇 2.52 (2H,t), 2.57 (4H，m)，3.0◦ (2H,q), 3.06 (4H,m)٠ 3.54 (2H,m), 4.20 (2H,t), 

5.64 (2H,s), 7.04 7.13 (1H，d)，7.58 (1H,m), 7.78 8.53 (1H,d),

8.76 (1H,s), 10.58 (1H,s). LRMS: m/z 582 (Μ+1)+.

EXAMPLE 10

15 5-[2-Е1Ьоху-5-،4-те1Ьу1р!рега21П-1-٧1зи1рЬоп٧1١рИеп٧1٦-3-п-ргору1-2-

(pyridin-2-yl)methyl-2.6-dihydro-7H-pyrazolo[4,3-d٦p٧nmidin-7-one

Obtained as a white foam (32%) from the title compound of 

Preparation 19 and l-methylpiperazine using the procedure of Example 1. 

Found: c, 57.82: H，6_O8; N，17.19%. C27H33N7OS; 0.2◦ CH2CI2 requires c,

2〇 57.45; H, 5.92; N, 17.24%. δ (CDCI3): 0.95 (3H,t), 1.65 (3H,t), 1.77 (2H,m), 

2.28 (3H,s), 2.50 2.98 (2H,t), 3.0 (4H，m)，4.38 (2H，q)，5.68 (2H,s),

7.08 (1H,d), 7.15 7.23 (1H,m), 7.64 (1H,m), 7.84 (1H,d), 8.58 (1H,d),

8.80 (1H,s), 10.62 (1H,s). LRMS: m/z 552 (Μ+1)+.

25 EXAMPLE 11

5-í2-Ethoxy-5-(4-ethylpÍDeraz¡n-1-٧lsulDhonyl)phenyl1-3-n-prop١/l-2-

(p٧٢idin-2-yl)methyl-2.6-dihyd٢o-7H-py٢azolo[4.3-d]py٢imidir١-7-one

Obtained as a white solid (35%) from the titie compound of Preparation 

19 and l-ethylpjpeazine using the procedure of Example 1. Found: c, 58.93;
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H, 6.24; N, 17.09. C28H35NO4S requires c, 59.45; H，6.24: N, 17.33%. δ 

(CDCI3): 0.9◦ (3H,t), 0.98 (3H,t), 1.60 (2H,m), 1.72 (2H，m), 2.36 (2H，q)，2.50 

(4H,m), 2.94 (2H，t)，3.06 (4H，m)，4.34 (2Η,٩), 5.65 (2H，S), 7.05 (1H,d), 7.10

5 (1H,d), 7.18 7.58 7.80 (1H,d), 8.54 (1H,d), 8.76 (1H,s), 10.58

(1H,s). LRMS:m/z 566 (M+1)+.

EXAMPLE 12

5-٢5-<4-Ethylpiperazin-1-ylsulphon٧l)-2-n-propoxyphen٧n-3-n-proDyl-2- 

10 (pyridin-2-yl)methyl-2.6-dihydro-7H-pyrazolo[4.3-d٦p٧rimidin-7-one

Obtained as a white foam (42%) from the title compound of 

Preparation 20 and 1-ethylpipe٢azine using the procedure of Example 1. 

Found: c, 59.46; H, 6.44: N, 16.53. C9H37N7O4S; 0.35 Η2Ο requires c, 

59.44; H, 6+48; N, 16.73%• δ (CDC13): 0.94 (3H，t)，1.03 1.18 (3H,t),

15 1.76 (2H,m), 2.04 (2H,m), 2.41 (2H，q)，2.53 (4H,m), 3.00 (2H,t), 3.12 (4H,m),

4.25 (2H,t), 5.67 (2H,s), 7.08 (1H,d), 7.15 (1H，d)，7.23 7.63 (1H,m),

7.83 (1H,d), 8.58 (1H,d), 8.79 (1H,s), 10.60 (1H,s). LRMS: m/z 580 (Μ+1) + .

EXAMPLE 13

20 5-٢5-(4-Ethylpiperazin-1-ylsulphonyl١-2-n-propoxyphenyl٦-3-n-prop٧l-2-

(Dyridin-3-yl)methyl-2.6-dihydro-7H-pyrazolo[4.3-d٦p٧rimidin-7-one

Obtained as a white foam (39%) from the title compound of 

Preparation 21 and l-ethylpiperazine using the procedure of Example 1. 

Found: c, 59.25; H, 6.47; N, 16.73. CsgH^NOS; 0.25 CH2CI2 requires c,

25 59.65; H，6.40; N, 16.79%. δ (CDCI3): 0.92 (3H,t), 0.98 (3H,t), 1.14 (3H,t),

I. 74 (2H,m), 2.00 (2H,m), 2.37 (2Η，٩)，2.50 (4H,m), 2.88 (2H,t), 3.05 (4H,m),

4.20 (2H,t), 5.54 (2H,s), 7.10 (1H,d), 7.22 7.53 (1H,d), 7.79 (1H,d),

8.54 (2H,m), 8.74 0 58 (1H,s). LRMS: 580 (Μ + υ+.
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EXAMPLE 14

3-Eth٧l-5-٢5-(4٠eth٧lp¡peraz¡n-1-ylsulphon٧l)-2-n-propoxyphen٧l٦-2-

(pyridaz¡n-3-yl)methyl-2.6-d¡hydro-7H-p٧razolo٢4.3-d]pyr¡m¡din-7-one 

5 Obtained as a solid (40%) from the title compound of Preparation 29

and l-ethylpiperazine using the procedure of Example 1. Found: c, 55.73; H, 

6.07: N, 18.93. C27H34NO4S; 0.75 H2O requires c, 55.89; H, 6.17: N， 

19.31%. δ (CDCI3): 1.10 (3H，t)，1.15 (3H，t)，1.34 (3H，t)，2.04 (2H,m), 2.4◦ 

(2Η,٩), 2.50 (4H,m), 3.08 (6H,m), 4.24 (2H,t), 5.88 (2H,S), 7.15 (1H,d), 7.46

10 (2H,m), 7.82 (1H,d), 8.76 (1H,s), 9.15 (1H,d), 10.60 (1H,s). LRMS: m/z 567

(Μ+1)..

EXAMPLE 15

5-[5-(4-Ethylpiperazin-1-ylsulphonyl١-2-n-propoxyphenyl٦-3-n-p٢opyl-2-

15 (p٧r¡daz¡n-3-yl)methyl-2.6-d¡hydro-7H-pyrazolo[4.3-d]pyr¡mid¡n-7-one

Obtained as a white solid (32%) from the title compound of Preparation

30 and 1-ethy؛piperazine using the procedure of Example 1. Found: c, 57.61; 

니 6.11; N, 19.10. C28H36N8O4S requires c, 57.91; H，6.25; N, 19.30%. δ 

(CDCI3): 0.92 (3H，t)，◦.98 (3H,t), 1.12 (3H,t), 1.75 (2H,m), 2.00 (2H，m)，2.37

2〇 (2Η,٩), 2.48 (4H,m), 3.00 (2H,t), 3.05 (4H,m), 4.20 (2Η，ί)，5.87 (2H,s), 7.12 

(1H,d), 7.42 (1H,m), 7.46 (1H,d), 7.8◦ (1H,d)٠ 8.74 (1H,s), 9.12 (1H,d), 10.62 

(1H,s). LRMS:m/z581(M+1)+.

EXAMPLE 16

25 5-٢5-(4-Ethylpiperazin-1-٧lsulphonyl١-2-n-propoxyphenyl]-3-n-propyl-2-

(pyr¡dazin-4~yl١methyi-2.6-dihydro-7H-py٢azolo[4.3-d٦pyrimidin-7-one

Obtained as a pale brown solid (20%) from the title compound of
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Preparation 31 and 1-ethyipipe٢azine using the procedure of Example 1. 

δ (CDC!3): 1.01 (6H,m), 1.18 (3H,t), 1.87 2.04 (2H,m), 2.41 (2H,q),

2.55 (4H，m)，2.95 (2H，t)，3.12 (4H,m), 4.26 (2H，t)，5.80 (2H,s), 7.15 (1H,d),

5 7.4◦ (1H,d), 7.86 (1H,d), 8.85 (1H,s), 9.14 (1H,d), 9.20 (1H,s), 10.99 (1H,s).

LRMS: m/z 581 (Μ+1)+.

EXAMPLE 17

5-٢5-(4-Ethylpiperazin-1-٧lsulphonyl١-2-n-propox٧Dhen٧l٦-3-n-proD٧l-2-

10 (p٧rimidin-4-٧l)meth٧l-2,6-dih٧dro-7H-py٢azolo[4.3-d٦p٧rin٩idin-7-one

Obtained as a foam (58%) from the title compound of Preparation 32

and l-ethylpiperazine using the procedure of Example 1. Found: c, 57.31;

H, 6.21; N, 18.98· C28H36N8O4S requires c, 57.91: H, 6.25; N, 19.30%. δ 

(CDCI3): 0.92 (3H,t), 0.97 (3H,t), 1.12 (3H,t), 1.73 (2H,m), 2.00 (2H,m), 2.38

15 (2Η,٩), 2.59 (4H,m), 2.92 (2H,t), 3.04 (4H,m), 4.20 (2H,t), 5.6◦ (2H,s), 6.96

(1H,d), 7.12 (1H,d), 7.80 8.64 8.75 (1H,s), 063 (1H,S)_

LRMS: m/z 581 (Μ+1) + .

EXAMPLE 18

20 5-٢5-(4-Eth٧lpiperazin-1-ylsulphonyl١-2-n-proDOxyphenyl٦-3-n-propyl-2-

(p٧rim¡din-5-yl)methyl-2.6-d¡h٧dro-7H-p٧razoloí4.3-d٦p٧rim¡d¡n-7-one

Obtained as a cream foam (44%) from the title compound of 

Preparation 34 and l-ethylpiperazine using the procedure of Example 1. 

Found: c, 57.00; H, 6.20; N, 18.42. C28H36N8O4S; ◦.15 CH2CI2 requires c,

25 56.98; H, 6.17; N, 18.88%. δ (CDC!3): 0.99 (6H,m), 1.11 (3H,t), 1.78 (2H,m),

2.0◦ (2H,m), 2.37 (2H,q), 2.50 (4H,m), 2.94 (2H,m), 3.05 (4H,m), 4.21 (2H,t), 

5.51 (2H,s), 7.10 (1H,d), 7.80 (1H,d), 8.64 (2H,S)，8.75 (1H,s), 9.15 (1H,s), 

10.64 (1H,s). LRMS:m/z581(M+1)+.
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EXAMPLE 19

3-Eth٧l-5-٢5-(4-ethylp¡peraz¡n-1-ylsulphon٧l)-2-n-propoxyphenyl]-2-

(pyraz¡n-2-٧l١meth٧l-2,6-d¡h٧d٢o-7H-pyrazolo[4.3-d]pyr¡mid¡n-7-one 

5 Obtained as an off-white foam (47%) from the title compound of

Preparation 35 and 1-ethylpiperazine using the procedure of Example 1. 

δ (CDC!3): 1.01 (3H,t), 1.15 (3H,t), 1.37 (3H,t), 2.02 (2H，m)，2.39 (2Η,٩), 2.50 

(4H，m)，3.08 (6H,m), 4.24 (2H，t), 5.70 (2H,s)٠ 7.15 (1H，d), 7.82 (1H,d), 8.52 

(3H,m), 8.78 (1H,S)١ 10.6◦ (1H,s). LRMS: m/z 567 (Μ+1)+.

10

EXAMPLE 20

5-٢5-(4-Ethylpiperazin-1-ylsulphon٧l)-2-n-proDoxyphenyll-3-n-prop٧l-2-

fpyrazin-2-yl)methyl-2.6-dihydro-7H-D٧razolo٢4,3-d٦pyrimidin-7-one

Obtained as a white solid (37%) from the title compound of Preparation 

15 36 and l-ethylpiperazne using the procedure of Example 1. Found: c,56.8◦:

H, 6.11: N，18.84. СгзНзб^О s; 0.80 HO requires c，56.51: H，6.37; N, 

18.83%. δ (CDC3): 0.99 (6H,m), 1.10 (3H,t), 1.78 (2H，m)，2.00 (2H,m), 2.38 

(2Η,٩), 2.48 (4H,m), 3.00 3.05 (4H，m)，4.22 (2H,t), 5.68 (2H,s), 7.14

(1H,d), 7.80 (1H,d), 8.47 (1H,s), 8.50 (2H,s), 8.74 (1H,s), 10.62 (1H,s).

2〇 LRMS: 581 (Μ+1)+.

EXAMPLE 21

5-[2-Methoxy-5-(4-methylp¡peraz¡n-1-٧lsulphonyl)phenyl٦-3-n-propyl-1-

fpyrídin-2-yl)methyl-1.6-dihydro-7H-pyrazolo[4.3-d]p٧rimidin-7-one 

25 Obtained as a white crystalline solid (15%) from the title compound of

Prepararon 41 and l-methylpipeazine using the procedure of Example 1. 

Found: c, 57.93; H, 5.75; N, 18.00. C26H3٦N7O4S requires c, 58.10; H，5.77; 

N 18.25%. δ (CDC!3): '1.00 (3H,t), 1.87 (2H,m), 2.3◦ (3H,s), 2.50 (4H,m),
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2.98 (2H,m), 3.12 (4H，m), 4.12 (3H,s), 5.96 (2H,s), 7.00 (1H,d), 7.18 (2H,m), 

7.60 (1H,m), 7.88 (1H,d), 8.58 (1H,d), 8.85 (1H,s), 10.68 LRMS: m/z

538 (Μ+1)+.

EXAMPLE 22

5-[5-<4-Ethylp¡Deraz¡n-1-٧lsulphonyl)-2-n-propoxyphenyl٦-1-<3-

methoxypyr¡d¡n-2-yl١methyl-3-n-propyl-1,6-d¡hydro-7H-pyrazolo٢4,3-

d]pyrim¡d¡n-7-one

10 Obtained as a white solid (27%) from the title com^

47 and 1-ethylpipeazine using the procedure of Example 1. Found: c，58.83; 

니 6.48; N，15.76. C30H39NO5S requires c, 59.09; H，6.45; N,16.08%. δ 

(CDCI3): 1.00 (6H,m), 1.18 (3H,t), 1.87 (2H,m), 2.02 (2H，m)，2.40 (2H,q), 2.56 

(4H,m), 2.96 (2H,t), 3.13 (4H,m), 3.84 (3H,s), 4.24 (2H,t), 5.98 (2H,s), 7.14

15 (3H，m)，7.83 (1H,d), 8.02 (1H，d)，8.87 (1H,s), 10.80 (1H,s). LRMS: m/z 610

(Μ+1)٠.

EXAMPLE 23

1-<6-Aminopyridin-2-yt١methyl-5-[5-(4-ethyip١pe٢azin-1-yisulphonyi١-2-n-

20 propoxyDhenyl1-3-n-propyl-1,6-d¡hydro-7H-pyrazolo[4.3-d]p٧r¡n٩¡d¡n-7-one

Obtained as a white solid (44%) from the title compound of Preparation

50 and 1-ethylpiperazine using the procedure of Example 1. Found: c，58.31; 

H，6.45; N，18.52· C29H38N8O4S requires c, 58.57; H，6.44: N, 18.84%. δ 

(CDC 3): 1.02 (6H，m), 1.17 (3H,t), 1.88 (2H,m), 2.05 (2H,m), 2.42 (2H，q)，2.56

25 (4H,m), 2.98 (2H,t), 3.14 (4H,m), 4.25 (2K,t), 4.40 (2H，S)，5.74 (2H,s), 6.25

(1H,d), 6.35 (1H,d), 7.15 (1H,d), 7.34 7.85 (1H,d), 8.88 (1H,s), 0.88

(1H,s). LRMS: m/z 595 (M + 1)+.
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EXAMPLE 24

1-(1-Methyl¡m¡dazol-2-yl)methyl-5-[5-<4-meth٧lp¡peraz¡n-1-ylsulphony[)-

2-π-ΡΓοροχ٧ρή6Π٧Ι٦-3-π-ρΓθΡνΙ-1.6-ά!ή٧άΓθ-7Η-ρ٧٢3ζοΙο[4,3-ά٦ρ٧Γΐπ٩ΐάίη-7-ηηί٩

5 Obtained as a white foam (36%) from the title compound of

Preparation 51 and l-methylpiperazine using the procedure of Example 1. δ 

(CDCI3): 0.98 (3H，t)，1.18 (3H，t)，1.84 (2H，m)，2.04 (2H,m), 2.27 (3H，S)，2.50 

<4H,m), 2.82 (2H，t)，3.10 (4H,m), 3.76 (3H,s), 4.24 (2H,t), 5.90 (2H,s), 6.84 

(1H,s), 6.99 (1H，S)٠ 7.16 (1H,d), 7.84 (1H，d)，8.84 (1H，S)，，10.94 (1H,s).

10 LRMS: m/z 569 (Μ+1) + .

EXAMPLE 25

5-{5-٢4-(2-Hydroxyethy[١p¡peraz¡n-1-ylsulphonyl٦-2-n-Dropoxyphenyl}-1-

(1-methylimidazol-2-٧l١methyl-3-n-prop٧l-1.6-dihydro-7H-p٧razolo٢4,3-

15 d]p٧rim¡din-7-one

Obtained as a white solid (55%) from the title compound ◦f Preparation 

51 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. δ 

(CDC!3): 1.00 (3H,t), 1.18 (3H,t), 1.66 (1H,s), 1.84 (2H,m), 2.06 (2H,m), 2.55 

(2H,t), 2.62 (4H,m), 2.92 (2H,t), 3.12 (4H,m), 3.58 (2H,m), 3.77 (3H,s), 4.88

20 (2H,t), 5.90 (2H，S)，6.85 (1H,s), 7.00 (1H,s), 7.18 (1H,d), 7.85 8.80

(1H,S). LRMS:mz 599 (M+1)+.

EXAMPLE 26

5-٢5-(4-Ethylp¡perazin-1-ylsulphonyl١-2-n-proDox٧phen٧l1-1-(1- 

25 methyl¡m¡dazol-2-٧l١methyl-3-n-proDyl-1,6-d¡h٧d٢o-7H-pyra2olo٢4,3-

d]p٧r¡m¡d¡n-7-one

Obtained as a white foam (66%) ^om the title compound of 

Preparation 51 and Vethyipiperazine using the procedure of Example 1.
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Found: С, 57.48; H，6.60; N, 18.70. C28H33N8O4S requires c, 57.71; H，6.57; 

N, 19.23%• δ (CDC!3): 1.00 (6H,m), 1.20 (3H,t), 1.84 (2H，m), 2.05 (2H，m)， 

2.40 (2Η,٩), 2.54 (4H，m)，2.92 (2H,t), 3.1◦ (4H，m)，3.76 (3H,s), 4.26 (2H,t),

5 5.9◦ (2H，S)，6.86 (1H,s), 7.00 (1H,S)，7.16 (1H，d), 7.84 (1H,d), 8.84 (1H，S)，

10.90 (1H，S)_ LRMS:m/z 583 (M+1)٦

EXAMPLE 27

1 -(3,5-D¡methyl¡soxazol-4-yl)methyl-5-[5-(4-methylp¡peraz¡n-1 -

10 ylsulph0nyl)-2-n-pr0p0xyphenyl]-3-n-pr0pyl-1,6-díhydr0-7H-pyraz0l0-

٢4,3-dlpyr¡m¡d¡n-7-one

Obtained as a white solid (83%) from the title compound of Preparation 

53 and l-methylpiperazine using the procedure of Example 1. Found: c, 

57.02; H, 6.30; N，16.28. C28H37N7O5S； 0.30 HO requires c, 56.93 H, 6.59;

15 N, 16.61%. δ (CDCI3): 1.00 1.17 (3H,t), 1.83 (2H，m)，2.04 (2H,m), 2.25

(3H,s), 2.32 (3H,s), 2.50 (7H,m), 2.90 (2H,t), 3.09 (4H,m), 4.25 (2H,t), 5.52 

(2H,s), 7.14 (1H,d), 7.83 (1H,d), 8.84 (1H,s)٠ 10.86 (1H，S). LRMS: m/z 584 

(Μ+1)+.

20 EXAMPLE 28

5-{5-[4-(2-Hydroxyeth٧l١piperazin-1-٧lsulphonyl]-2-n-propox٧phenyl}-1-

(3.5-d¡methyl¡soxazol-4-yl)meth٧l-3-n-prop٧l-1,6-d¡hydro-7H-pyrazolo-

٢4.3-d٦pyrimidin-7-one

Obtained as a white foam (57%) from the title compound of

25 Preparation 53 and 1-(2-hydraxyethyl)pipe「azine using the procedure of 

Example 1. Found:c, 56.33; H，6.42; N,15.69. C29H39N70gS requires c, 
56.75; H, 6.41; N，15.98%. δ (CDCy： 1.01 (3H,t), 1.20 (3H,t), 1.86 (2H.m)٠ 
2.06 (2H，m), 2.28 (1H,s), 2.36 (3H,s), 2.52 (3H,s), 2.56 (2H,t), 2.62 (4H٠m),
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2.92 (2H,t), 3.0 (4H,m), 3.58 (2H，m)，4.28 (2H,t)，5.55 (2H,s), 7.18 (1H,d), 

7.86 (1H,d), 8.85 (1H,s), 0.88 (1H,s). LRMS: 614 (Μ+υ + .

5 EXAMPLE 29

5-[2-Ethox٧-5-<4-methy¡PÍDerazin-1-ylsulphonyl١Dhenyl٦-3-methyl-1-

<3,5-d¡meth٧l¡soxazol-4-yl)rnethyl-1,6-d¡hydro-7H-pyrazoloí4,3-d٦Dyrim¡din-7-

one

Obtained as a white solid (88%) from the title compound of Preparation

1。 54 and "l-methylpiperazine using the procedure of Example 1. Found: c,

54.33; H, 5.72; N, 17.74+ C25H31N7O5S: 0.10 CH2CI2 requires c，54.80; H, 

5.72; N, 17.82%. δ (CDCy： 1.65 (3H,t), 2.27 (3H,s), 2.32 (3H,S), 2.50 

(10H,m), 3.12 (4H,m), 4.38 (2Η,٩), 5.52 (2H，S), 7.16 (1H，d)，7.84 (1H,d), 8.88 

(1H,s), 0.85 (1H,s). LRMS: m/z 542 (Μ+υ + .

15

EXAMPLE 30

5-í5-(4-Methylp¡perazin-1-٧lsulphon٧l)-2-n-propox٧phen٧l٦-1-(2-

methylth¡azoM-yl١methyl-3-n-propyl-1.6-d¡hydro-7H-py٢azolo[4.3-d٦p٧rim¡d¡n-

7-one

20 Obtained as a white foam (61%) from the title compound of

Preparation 56 and [methylpiperazine using the procedure of Example 1. 

Found: c，55.51; H, 6.12: N, 16.28. 027叱5叫0々2 requires c，55.36: H, 6.02; 

N, 16.74%. δ (CDCI3): 1.00 (3H,t), 1.18 (3H,t), 1.86 (2H,m), 2.04 (2H，m)，2.28 

(3H.S), 2.5◦ (4H,m), 2.68 (3H٠s), 2.97 (2H,t), 3.12 (4H,m), 4.26 (2H,t), 5.88

25 (2H，S)，6.88 7.17 (1H,d), 7.84 8.88 (٦H,s), 10.90 (1H,s).

LRMS: m/z 586 (Μ+1)٠.
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EXAMPLE 31

5-٢5-(4-Methylpipe٢azin-1-ylsulphonyl١-2-n-propoxyphenyl٦-1-(1-methyl-

1,2.4-tr¡azol-5-yl)methyl-3-n-prop٧l-1,6-d¡hydro-7H-p٧razolo-

5 [4.3-d]pyr¡midin-7-one

Obtained as a white solid (49%) from the title compound of Preparation 

59 and l-methylpiperazine using the procedure of Example 1. Found: c, 

54.96; H，6.38; N，21.17·sNgO々 requires c，54.82; H, 6.19; N,

22.13%. δ (CDC!3): 1.01 (3H,t), 1.20 (3H，t)，1.86 (2H,m), 2.06 (2H，m), 2.30

10 (3H，S)，2.50 (4H,m), 2.94 (2H,t), 3.12 (4H，m), 4.01 (3H,s), 4.27 (2H,t), 5.97

(2H,s), 7.16 (1H,d), 7.84 (1H,s), 7.86 (1H，d)，8.85 (1H，S)，10.96 (1H,s).

LRMS: mz 570 (Μ+1)+.

EXAMPLE 32

15 5-{5-٢4-<2-Hydrox٧ethyl١piperazin-1-ylsulphon٧l]-2-n-proDoxyphenyl}-1-

(1-methyl-1.2.4-tnazol-5-yl١methyl-3-n-prop٧l-1,6-dih٧dro-7H-pyrazolo-

í4.3-d]pyrim¡d¡n-7-one

Obtained as a white foam (62%) from the title compound of 

Preparation 59 and 1 -(2-hydroxyethyl)piperazine using the procedure。f

20 Example 1. Found: c, 52.96; H, 6.40; N, 20.14. C27H37N9O5S; 0.70 HO 

requires c，52.96; H, 6.32; N，20.59%• δ (CDCI3): 1.00 (3H,t), 1.20 (3H,t),

1.85 (2H,m), 2.06 (2H,m), 2.30 (1H，S)，2.55 (2H,t), 2.61 (4H,m), 2.94 (2H,t), 

3.12 (4H١m)١ 3.58 (2H,m), 4.00 (3H，S)，4.30 (2H,t), 5.97 (2H，S)，7.18 (1H,d), 

7.82 (1H,s), 7.85 (1H,d), 8.85 (1H,s), 10.98 (1H,S)_ LRMS: m/z 600 (Μ+1)+.

25



wo 98/49166 PCTÆP98/O2257

-39-

EXAMPLE 33

5-[5-(4-Ethylp¡perazin-1-ylsulphon٧l)-2-n-prop٠xyphenyl]-1-<1-methyl-

1.2T4-triazol-5-yl١rnethyl-3-n-prop٧l-1.6-dihydro-7H-pyrazolo٢4,3-d٦pyrimidin-7-
5 one

Obtained as a white solid (40%) from the title compound of Preparation 

59 and l-ethylpiperazine using the procedure of Example 1. Found: c, 55.31; 

H, 6.60: N, 21.09. C27H37N9O4S requires c, 55.56; H, 6.39; N，21.60%. δ 

(CDCI3): 1.02 (6H，m)，1.18 (3H,t), 1.86 (2H,m), 2.06 (2H,m), 2.41 (2H,q), 2.55

0 (4H,m), 2.94 (2H,t), 3.10 4.00 (3H٠s), 4.26 (2H,t), 5.97 (2H,s), 7.16

(1H,d), 7.83 (1H,s), 7.85 (1H,d), 8.84 (1H，S), 10.96 (1H,s). LRMS: m/z 584 

(Μ+1) + .

EXAMPLE 34

15 5-{5-[4-(2-Methox٧eth٧l)piperazin-1-ylsulphon٧l]-2-n-propoxyphenyl}-1-

(1-methyi-1,2.4-triazol-5-yl)methyi-3-n-propyl-1,6-dih٧dro-7H-pyrazolo-

٢4,3-dlp٧١midin-7-one

Obtained as a white solid (43%) fram the title compound of Preparation 

59 and 1-(2-methoxyethyl)piperazine using the procedure of Example 1. δ

20 (CDCI3): 1.00 (3H,t), 1.20 (3H,t), 1.86 (2H,m), 2.06 (2H，m)，2.57 (6H,m), 2.92 

(2H,t), 3.12 (4H,m), 3.30 (3H,s), 3.44 (2H，t), 4.00 (3H，S), 4.28 (2H,t), 5.98 

(2H，S)，7.16 (1H,d), 7.83 (1H,s), 7.85 (1H,d), 8.86 (1H,s), 10.95 (1H,s).

LRMS: m/z614(M+1)+.

25 EXAMPLE 35

1-í1-(2-Methox٧ethyl١-1,2٦4-tr¡azol-5-yl]methyl-5-٢5-(4-methylp¡peraz¡n-

1-ylsulphon١/l١-2-n-proDox٧phen٧ll-3-n-prop٧l-1,6-dihydro-7H-pyrazoloi4,3-d٦-

py٢imiäin-7-one

Obtained as a white ■foam (77%) from the title compound of
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Preparation 64 and l-methylpiperazine using the procedure of Example 1. δ 

(CDC3) 0.97 :(3؛H,t), 1.16 (3H,t), 1.82 (2H,m), 2.00 (2H，m), 2.24 (3H,s), 2.46 

(4H,m), 2.86 (2H,t), 3.25 (3H，S)，3.66 (2H,t), 4.22 (2H,t), 4.52 (2H,t), 5.97

5 (2H,s), 7.12 (٠IH，d)，7.80 (2H,m), 8.82 (1H，S)，10.86 (1H,s). LRMS: m/z 614

(Μ + 1)+.

EXAMPLE 36

5-[5-<4-Ethylpiperazin-1-٧lsulphonyl)-2-n-propoxyphenyl1-1-٢1-<2-

10 methoxyethyl)-1,2.4-tr¡azol-5-yl٦methyl-3-n-propyl-1.6-d¡hydro-7H-D١zrazolo-

[4,3-d]pyrimidin-7-one

Obtained as a white foam (66%) from the title compound of 

Preparation 64 and l-ethylpiperazine using the procedure of Example 1. 

Found: c, 55.10; H，6.62; N, 19.71. C29H41N9O5S requires c，55.49; H, 6.58;

15 N, 20.08%. δ (CDCI3): 0.98 (6H,m), 1.15 (3H,t), 1.80 (2H,m), 2.00 (2Н,т), 

2.37 (2Η，٩), 2.5◦ (4Н,т), 2.90 (2H,t), 3.08 (4Н,т), 3.26 (3H,s), 3.68 

4.22 (2H,t), 4.62 (2Η,υ, 5.96 (2H,s), 7.12 (1H,d), 7.80 (2H,m), 8.82 (1H,s), 

10.86 (1H，S). LRMS: m/z 628 (Μ+1)+.

20 EXAMPLE 37

5-٢5-(4-Ethylpiperazin-1-ylsulphony[١-2-n-propoxyphenyl٦-1-<4-meth٧l-

1.2.4-triazol-3-yl١methyl-3-n-propyl-1.6-dihydro-7H-pyrazolo٢4.3-dl-

p٧r¡mid¡n-7-one

Obtained as a white solid (43%) from the title compound of

25 Preparation 66 and [ethylpipeazine using the procedure of Example "1. 

Found: c, 54.46; H, 6.31; N, 21.08. C27H37N9O4S; 0.60 HO requires c, 

54.54; H, 6.47; N, 21.20%. δ (CDCI3): 1.00 (6H,m), 1.20 (3H，t)，1.84 (2H,m), 

2.06 (2H,m), 2.40 (2H,q), 2.56 (4H,m), 2.92 (2H,t), 3.12 (4H,m), 3.76 (3H,S),
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4.28 (2H,t), 6.04 (2H,s), 7.17 (1H，d)，7.86 (1H,d), 8. 0 (1H,s), 8.86 (1H,s), 

10.96 (1H,s). LRMS: m/z 584 (Μ+1)+.

5 EXAMPLE 38

5-[5-í4-Methylp¡peraz¡n-1-ylsulphon٧l١-2-n-propoxyphen٧l٦-1-(4-methyl-

1.2,4-tr¡azol-3-yl١methyl-3-n-propyl-1.6-d¡hydro-7H-pyrazolo٢4,3-d٦pyrim¡d¡n-7-

one

Obtained as a white solid (51%) from the title compound of Preparation

10 66 and l-methylpiperazine using the procedure of Example 1. Found: c,

53.07; H, 6.14; N，20.48. 〇26门35^〇43 0.80 HO; 0.10 CH2CI2; ◦.05 CH3OH 

requires c, 52.86; H, 6.30; N, 21.20%. δ (CDCí3): 1.00 (3H,t), 1.20 (3H,t),

1.82 (2H,t), 2.06 (2H,m), 2.28 (3H,s), 2.50 (4H，m)，2.92 (2H,t), 3.1◦ (4H,m), 

3.75 (3H,s), 4.27 (2H,t), 6.04 (2H,S), 7.16 <1H,d), 7.84 (1H,S), 7.86 (1H,d),

15 8.84 (1H,s), 10.96 (1H,s). LRMS: m/z 570 (Μ+1)+.

EXAMPLE 39

5-{5-٢4-í2-Hydrox٧ethyl١p¡peraz¡n-1-ylsulphonyl]-2-n-propoxyphenyl٦-1-

(4-methyl-1.2.4-triazol-3-yl١methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-

20 i4.3-d]pyrimidin-7-one

Obtained as a white solid (37%) from the title compound of Preparation 

66 and 1 -(2-hydroxyethyl)piperazine using the procedure of Example 1. 

Found: c，53.49; H, 6.04; N, 21.5◦. C27H37N9O5S; 0.10 Η2Ο requires c， 

53.91; H，6.23; N١ 20.96%. δ (CDCI3): 1.00 (3H,t), 1.20 (3H,t)١ 1.84 (2H١m),

25 2.06 (2H,m), 2.28 (1H,s), 2.56 (2H,t), 2.64. (4H,m), 2.92 (2H,t), 3.14 (4H,m), 

3.58 (2H,m), 3.77 (3H,s), 4.28 (2H,t), 6.02 (2H,s), 7.18 (1H,d), 7.86 (IHd), 

8.1◦ (1H,s), 8.86 (1H,s), 10.98 LRMS: 60◦ (Μ+1)+.
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EXAMPLE 40

5-[5-(4-Methylp¡peraz¡n-1-ylsulphonyl)-2-n~propoxyphenyl٦-1-(1.?i

oxad¡azol-3-٧[)methyl-3-n-proDy|i1.6-d¡hydro-7H-pyrazolo٢4,3-d٦pyr¡rri¡H¡n-7-

5 one

Obtained as a solid (33%) from the title compound of Preparation 67 

and l-methylpiperazine using the procedure of Example 1. δ (CDCI3): 1.00 

(3H,t), 1.18 (3H，t)٠ 1.87 (2H,m), 2.04 (2H，m)，2.28 (3H，S)，2.50 (4H,m), 2.94 

(2H，t)，3.12 (4H，m), 4.26 (2H,t), 6.02 (2H,s), 7.17 (1H,d), 7.85 (1H,d), 8.67

10 (1H，S), 8.88 10.96 (1H,s). LRMS: m/z 557 (Μ+1)+.

EXAMPLE 41

1-Benzyl-5-í2-ethoxy-5-(4-meth٧lp¡peraz¡n-1-ylsulphonyl١phen١/l1-3-n-

propyl-1,6-d¡hydro-7H-pyrazolo٢4.3-d]pyr¡m¡d¡n-7-one 

15 The title compound of Preparation 86 (5.0 g，8.8 mmol) was added to a

stirred solution of potassium t-butoxide (1.2 g，10 mmol) in t-butanol (75 ml) 

and the resulting mixture heated under reflux for 20 hours, allowed to cool 

and evaporated under reduced pressure. The residue was partitioned 

between ethyl acetate (300 mi) and water (300 m!)，then the separated

20 aqueous phase extracted with ethyl acetate (3 X 150 ml). The combined 

organic solutions were washed successively with water (150 ml) and brine 

(150 ml)，dried (MgSOJ and evaporated under reduced pressure to give a 

white soHd, trituration of which with ether, followed by drying under vacuum, 

yielded the title compound (4.29 g) as fine white crystals. Found: c, 60.84; H,

25 6.20; N, 15.08. C28H34NO4S requires c, 61.08: H, 6.22; N, 15.26%. δ

(CDCI3): 1.01 (3H,t), 1.64 (3H,t), 1.88 (2H，m), 2.26 (3H,S), 2.48 (4H,m), 2.96 

(2H,t), 3.12 (4H,m), 4.38 (2Η,٩), 5.78 (2H,S), 7.14 (1H,d), 7.26 (3H,m), 7.40 

(2H,m), 7.82 (1H，d), 8.84 (1H,S), 0 80 (1H,s). LRMS: m/z 551 (Μ+1)+.
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EXAMPLE 42

1-Benzyl-5-٢5-<4-methylpÍDerazin-1٠ylsulphonyl١-2-n-DropoxyDhenyl]-3-

n-propyl-1.6-dihydro-7H-pyrazolo٢4,3-d٦p٧٢imidin-7-one

5 A 60% w/w dispersion of sodium hydride in mineral oil (160 mg, 4

mmol) was added portionwise to stirred, ice-cooled p٢opan-1-٥l (20 ml).

When the effervescence had ceased, the title compound of Example 41 (550 

mg, 1 mmol) was added and the resulting mixture heated under reflux for 96 

hours, then allowed to cool and evaporated under reduced pressure. The

10 residue was partitioned between ethyl acetate (50 ml) and wate「(50 ml), then 

the separated aqueous phase extracted with ethyl acetate (100 ml in total). 

The combined organic solutions were dried (Na2SO4) and evaporated under 

reduced pressure, then the residue purified by column chromatography on 

silica gel，using ethyl acetate:methanol:0.880 aqueous ammonia (95:5:0.5) as

15 eluant，to provide the title compound (230 mg) as a colourless foam. Found: 

c, 61.65; H, 6.48; N, 14.53. C29H36N6O4S requires c, 61.68; H，6.48; N， 

14.88%. δ (CDCI3): 0.98 (3H,t), 1.15 (3H，t), 1.83 (2H，m)，2.01 2.24

(3H,s), 2.46 (4H,m), 2.92 (2H,t), 3.08 (4H，m)，4.22 (2H，t), 5.73 (2H,s), 7.12 

(1H,d), 7.27 (3H,m), 7.36 (2H„m), 7.80 (1H,d), 8.82 (1H,s), 11.84 (1H,s).

20 LRMS:m/z 565 (M+1)+.

EXAMPLE 43

1-<4-Chlorohenzyl)-5-٢5-،4-meth٧lpiperazin-1-ylsulphonyl)-2-n-

propoxyDhenyl٦-3-r١-prop٧l-1.6-dih٧dro-7H-p٧razo|o[4,3-d٦p٧rirnidin-7-one

25 Obtained as a white solid (75%) from the title compound of Preparation

87 and l-methylpiperazine using the procedure of Example 1. Found: c, 

57.99; H, 5.94: N, 13.76. C29H35CIN6OS requires c，58.14: H，5.89;

N, 14.03%. δ (CDCI3): 1.00 (3H,t), 1.19 (3H,t), 1.86 (2H,m), 2.06 (2H，m)，2.28 

(3H，S)，2.48 (4H,m), 2.94 (2H，t)，3.08 (4H,m), 4.24 (2H，t)，5.72 (2H,s), 7.15
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(1H,d), 7.26 (2H,d), 7.34 (2H，d), 7.82 (1H，d)，8.84 (1H,S), 10.90 (1H,s). 

LRMS: m'z 599 (Μ+1)♦·

5 EXAMPLE 44

1-<4-Chlorobenzyl)-5-[2-ethoxy-5-(4-methylpíperazin-1-ylsulDhonyl١-
phenyl٦-3-n-pr٠pyl-1.6-d¡hydro-7H-pyrazolo[4.3-d]pyr¡m¡dín-7-one

Obtained as a white crystalline solid (27%) from the title compound of

Preparation 88 and 1-methylpiperazine using the procedure of Example 1.

10 Found: c, 57.43: H, 5.67; N，14.30. C28H33CIN6O4S requires c，57.47; H,

5.68; N, 14.36%. δ (CDCy： 1.00 (3H，t)，1.66 (3H,t), 1.84 (2H,m)，2.36 (3H,s), 

2.60 (4H,m), 2.92 (2H,t), 3.18 (4H，m)，4.36 (2Η,٩), 5.72 (2H,s), 7.14 (1H,d), 

7.24 (2H,d), 7.34 (2H,d), 7.82 (1H,d), 8.84 (1H,s), 10.86 (1H,s). LRMS: m/z 

585 (Μ + 1)+.

15

EXAMPLE 45

1-<4-Chlorobenz٧l١-5-{2-ethoxy-5-í4-<2-h٧droxyethyl)p¡peraz¡n-1-

ylsulphonyl٦phenyl}-3-n-propyl-1.6-d¡hydro-7H-p٧razolo٢4.3-d1pyr¡m¡d¡n-7-one

Obtained as a white crystalline solid (68%) from the title compound of 

20 Preparation 88 and 1 -(2-hydroxyethyl)piperazine using the procedure of

Example 1. Found: c，56.60: H，5.71; N,13.47. C29H35CIN6O5S requires c, 

56.62: H, 5.73: N, 13.66%. δ (CDCI3): 1.00 (3H,t), 1.64 (3H,t), 1.86 (2H，m)，

2.72 (3H,m), 2.82 2.92 (2H,t), 3.28 (4H，m)，3.70 (2H,m), 4.28 (2H,q),

5.72 (2H,s), 7.18 (1H,d), 7.26 (2H，d), 7.35 (2H,d), 7.82 (1H,d), 8.82 (1H,s),

25 10.88 (1H,s). LRMS: m/z 615 (Μ+1)+.
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EXAMPLE 46

1-(2-Cyanobenzyl١-5-٢2-ethox٧-5-(4-methylp¡perazin-1-ylsulphonyl١-

phenyll-3-n-Dropyl-1.6-d¡hydro-7H-p٧razolo[4.3-d]p٧rim¡din-7-one

5 Obtained as a white powder (60%) from the title com^

Preparation 90 and l-methylpiperazine using the procedure of Example 1. 

Found: c, 60.42; H，5.79; N, 16.85. C29H33N O4S requires c, 60.50; H，5.78; 

N，17.03%. δ (CDCI3): 1.00 (3H,t), 1.65 (3H,t), 1.90 (2H,m), 2.28 (3H，S)，2.52 

(4H,m), 2.96 (2H，t), 3.15 (4H，m)，4.38 (2H，q), 6.04 (2H，S)，7.08 (1H,d), 7.16

10 (1H,d), 7.36 (1H,m), 7.68 (1H，d), 7.84 (1H٠d)，8.90 (1H，S), 10.88 (1H,s).

LRMS: m z 576 (Μ+υ + .

EXAMPLE 47

1 -(2-Carbamo٧lbenzyl)-5-í2-ethox٧-5-(4-meth٧lp¡peraz¡n-1 - 

15 ylsulphon٧l١-phen٧l]-3-n-p٢ODyl-1.6-d¡hydro-7H-pyrazolo[4,3-d1pyrim¡d¡n-7-one

2Μ Aqueous sodium hydroxide solution (5 ml) was added to a stirred 

solution of the title compound of Example 46 (200 mg，0.35 mmol) in ethanol 

(5 ml) and the mixture stirred at room temperature for 3 hours，then 

evaporated under reduced pressure. The residue was dissolved in water (10

20 ml) and the solution extracted with ethyl acetate (50 ml in total)，then the 

combined organic extracts dried (Na2SO4) and evaporated under reduced 

pressure. Purification of the residue by reverse phase column 

chromatography on polystyrene resin (MCI gel)，using an elution gradient of 

acetonitrile:water (10:90 to 40:60)，furnished the title compound (72 mg) as a

25 white powder. Found: c，56.67; H，5.79; N, 16.00. CsgHssN'S; HO

requires c, 56.94; H, 6.0 N, 16.03%. δ (DMSO٥6): 0.94 (3H,t), 1.34 (3H,t), 

1.77 (2H,m), 2.14 (3H,s), 2.38 (4H,m), 2.80 (2H,t), 2.92 (4H,m), 4.21 (2H,q), 

5.98 (2H,s), 6.59 (1H,s), 7.36 (3H١m), 7.56 (2H,rri), 7.82 (1H,d), 7.90 <1H,s), 

8.0◦ (1H，S), 12.26 (1H，s).
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EXAMPLE 48

1-<4-Carbarnoylbenzyl١-5-[2-ethox٧-5-(4-methylp¡Derazin-1-

ylsulphonyl)-phenyn-3-n-p٢op٧l-1.6-d¡hydro-7H-pyrazolo[4.3-dlpyrím¡din-7-one

5 Obtained as a white sold (93%) from the title compound of Preparation

91 and 1-methylpiperazine using the procedure of Example 1. Found: c, 

58.17; H，5.88; N，16.28. C29H35N7OS「e_res c, 58.67; H，5.94; N,

16.51%. δ (DMS0٥6)： 0.94 (3H,t), 1.35 (3H，t)٠ 1.76 (2H,m), 2.15 (3H,s), 2.37 

(4H,m), 2.80 (2H,t), 2.92 (4H,m), 4.21 (2H，q)，5.79 (2H,s), 7.3◦ (3H,m), 7.39

10 (1H,d), 7.84 (5H,m), 12.29 (1H,s). LRMS: 594 (Μ+1)٠.

EXAMPLE 49

5-٢2-Ethoxy-5-(4-methylp¡Derazin-1٠ylsulDhonyl١Dheny[٦-1-í2-

n¡trobenzyl١-3-n-DroDyl-1.6-d¡h٧dro-7H-p٧razolo[4.3-d]pyr¡m¡d¡n-7-one

15 Obtained as a white powder (88%) from the title compound of

Preparation 93 and l-methylpiperazine using the procedure of Example 1. 

Found: c, 56.37; H, 6.14; N, 14.оз. C2 Η33Ν OS; CH3CO2CH(CH3)2 requires 

c, 56.80: H, 6.21: N, 14.05%. δ (CDCI3): 1.00 (3H,t), 1.6◦ (3H，t)，1.88 (2H,m), 

2.28 (3H,s), 2.52 (4H,m), 2.97 (2H,t), 3.10 (4H,m), 4.36 (2H,q), 6.24 (2H,s),

2〇 6.70 (1H,d), 7.14 (1H,d), 7.44 (2H,m), 7.84 8.12 (1H,d), 8.86 (1H,s),

10.90 (1H,S). LRMS: m/z 596 (Μ+1)+.

EXAMPLE 50

5-{5-[4-<2-Hydroxyethyl١piperazin-1-٧lsulphon٧l]-2-n-Dropoxyphenyl}-1-

25 (2-nitrobenzyl١-3-n-propyl-1.6-dihydro-7H-pyrazolo[4,3-d]pyr¡m¡d¡n-7-one

Obtained as a white crystalline solid (76%) from the title compound of

Preparation 94 and 1-(2-hydroxyethyl)piperazine using the procedure of 

Example 1. Found: c，56.15; H, 5.83; N, 15.06. C30H37N7O7S requires c， 

56.33; H, 5.83; N, 15.33%. ة (CDC!3): 1.04 (3H，t), 1.17 (3H，t)，1.90 (2H,m),
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2.04 (2H，m), 2.3◦ (1H,t), 2.57 (2H,t), 2.62 (4H,m), 2.98 3.12 (4Н,т),

3.58 (2Н，т), 4,26 (2H，t)，6.24 (2H，S)，6.68 (1H，d), 7.18 (1H,d), 7.46 (2H,d), 

7.86 <1H,d), 8.12 (1H,d), 8.90 (1H,s), 10.96 (1H,s). LRMS: m/z 640 (Μ + 1)٠.

5

EXAMPLE 51

5-í2-Ethoxy-5-<4-methylpÍperazin-1-١/lsulphonyl)phenyl]-1-<4-

n¡trobenzyl١-3-n-propyl-1.6-d¡hydro-7H-p٧razolo[4.3-d]p٧rimíd¡n-7-one

Obtained-as an off-white solid (64%) from the title compound ◦f

10 Preparation 95 and 1-methylpiperazine using the procedure of Example "1. 

Found: c, 56.10; H，5.55; N, 16.01. C28H33N7O6S requires c, 56.46: H, 5.58; 

N, 16.46%. δ (CDCI3): 1.00 (3H,t), 1.66 (3H,t), 1.88 (2H，m)，2.40 (3H,s), 2.68 

(4H,m), 2.96 (2H,t), 3.24 (4H,m), 4.37 (2H，q), 5.84 (2H,s), 7.16 (1H,d), 7.52 

(2H,d), 7.82 (1H，d)，8.16 (1H,s), 8.18 (2H,d), 10.92 (1H,s).

15

EXAMPLE 52

1-(2-Amínobenzyl)-5-٢2-ethoxy-5-<4-meth٧lp¡Derazin-1-

ylsulphonyl)phen٧l٦-3-n-propyl-1.6-d¡hydro-7H-pyrazolo٢4,3-d1p٧r¡mid¡n-7-one

Raney nickel catalyst (30◦ mg) was added to a stirred suspension of

20 the title compound of Example 49 (240 mg，0.4 mmol) in methanol (40 ml) 

and the mixture hydrogenated at 345 kPa (50 psi) and 5O٥C for 20 hours, 

then allowed to cool and filtered. The filter pad was washed with methanol 

(50 ml) and the combined methanol solutions evaporated under reduced 

pressure. The residue was purified by column chromatography on silica gel,

25 using dichloromethane: methanol (95:5) as eluant，followed by crystallisation 

from ethyl acetate，to afford the title compound (190 mg) as a white powde「. 

Found: c, 58.98; H, 6.20; N, 17.25. C2H35N7O s requires c, 59.45; H, 6.24; 

N, 17.33%. δ (CDC!3): 1.00 (3H,t), 1.64 (3H١t), 1.83 (2H,m), 2.27 (3H,s), 2.48

2.92 (2H,t), 3.1◦ 4.39 (2Η，٩)，4.78 (2H，S)，5.69 (2H,s), 6.70

30 (2H,m), 7.12 (2H,m), 7.58 (1H,d), 7.82 8.80 (1H，S)，085 (1H，S).
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EXAMPLE 53

1-<2-Am¡nobenzyl)-5-<5-í4-<2-h٧droxyeth٧l)p¡peraz¡n-1-٧lsulphonyl٦-2-n-

ρΓ0Ρ0χνρΗ6η٧1?3-π-ΡΓ0Ρ١/Ι-1.6-άίήνάΓ0-7Η-ρ٧Γ3Ζ0ΐ0[4.3-(1٦ρ٧πΓπίάίη-7-0η6

5 Obtained as a white crystalline solid (54%) from the title compound of

Example 50 using the procedure of Example 52, except that ethyl acetate: 

methanol (95:5) was used as the chromatography eluant and ethanol as the 

crystallisation solvent, δ (CDCI3): 1.01 (3H,t), 1.20 (3H,t), 1.84 (2H,m), 2.05 

(2H,m), 2.30 (1H,s), 2.57 (2H,t), 2.60 (4H,m), 2.92 (2H,t)٠ 3.10 (4H,m), 3.58

1〇 (2H,m), 4.26 (2H,t), 4.78 (2H,s), 5.68 (2H,s)٠ 6.70 (2H,m), 7.08 (1H,m), 7.18 

(1H,d), 7.57 (1H,d), 7.82 (1H,d), 8.81 (1H，S), 0 98 (1H，S). LRMS: m/z 610 

(Μ+1)+.

EXAMPLE 54

15 1-(4-Am¡nobenzyl)-5-٢2-ethoxy-5-(4-methylp¡peraz¡n-1-ylsulphonyl١-
Dhenyll-3-n-propyl-1.6-d¡h٧dro-7H-pyrazolo[4.3-d٦pyr¡m¡d¡n-7-one

Obtained as a white solid (88%) from the title compound of Example 51 

using the procedure of Example 52. Found: c，59.38; H，6.28: N, 17.00. 

C2SH35N7O4S requires c, 59.45; H, 6.24: N，17.33%. δ (CDCI3): 1.00 (3H,t),

2〇 1.65 (3H,t), 1.87 (2H,m), 2.28 (3H,s), 2.50 (4H,m)1 2.92 (2H，t)，3.10 (4H,m), 

3.61 (2H,s), 4.36 (2Η,٩), 5.62 (2H，S)，6.60 (2H,d), 7.13 (1H,d), 7.26 (2H,d), 

7.82 (1H,d), 8.82 (1H,s), 0.83 (1H，S). LRMS: m/z 566 (Μ+1)+.

EXAMPLE 55

25 5-٢2-Ethoxy-5-(4-meth٧lpiperazin-1-ylsulphonyl)pheny[٦-1-(2-

methanesulphonamidobenzyl١-3-n-propyl-1,6-dihydro-7H-pyrazolo-

i4.3-d]pyrimidin-7-one

Methanesulphonyl chloride (31 μΙ，0.40 mmol) was added to a stirred，



wo 98/49166 PCTÆP98/O2257

-49-

ice-cooled solution of the title compound of Example 52 (150 mg，0.27 mmol) 

in pyridine (3 ml) and the mixture stirred at room temperature for 2 hours, then 

evaporated under reduced pressure. The residue was treated with water (10

5 ml) and the resulting suspension extracted w№

total). The ^mbined extracts were dried (Na2SO4) and evaporated under 

reduced pressure to give an orange oil which was purified by chromatography 

on silica gel, using ethyl acetate:methanol:0.880 aqueous ammonia (94:5:1) 

as eluant，to provide the title compound (62mg) as a white foam. Found: c,

10 54.03; H, 5.87; N, 14.70. C29H37N OS2 requires c，54.10; H. 5.79; N,

15.23%. δ (CDCI3): 1.02 (3H,t),，1.66 (3H,t), 1.90 (2H，m), 2.28 (3H,s), 2.50 

(4H,m), 2.96 (2H,t), 3.0 (7H,m), 4.39 (2Η，٩)，5.79 (2H，S)，7.18 (2H,m), 7.36

7.60 (1H，d)，7.72 (1H,d), 7.83 (1H,d), 8.80 9.68 (1H,s), 10.95

(1H,s). LRMS:m/z644(M+1)+.

15

EXAMPLE 56

5-{5-٢4-(2-Hydroxyethyl١piperazin-1-ylsulphonyl٦-2-n-proDox٧phen٧l١-1-

<2-methanesulph0namid0benzyl)-3-n-pr0pyl-1.6-dihydr0-7H-pyraz0l0Í4,3-d]-

pyr¡m¡d¡n-7-one

20 Α1Μ solution of tetra-n-butylammonium fluoride in tetrahydrofuran

(0.27 ml，0.27 mmol) was added to a stirred solution of the title compound of 

Preparation 98 (145 mg, 0.18 mmol) in tetrahydrofuran (3 ml). After a further 

2◦ hours at room temperature, water (5 ml) was added and the resulting 

mixture extracted with ethyl acetate (20 ml in total). The combined extracts

25 were dried (Na2SO4) and evaporated under reduced pressure to yield a 

yellow oil which was purified by column chromatography on silica gel, using 

ethyl acetate: methan٥l:0.880 aqueous ammonia (94:5:1) as eluant, followed 

by crystallisation from ethyl acetate, to furnish the title compound (83 mg) as
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a white solid. Found: с, 53.89; H, 6.00; N, 14.09. requires c,

54.13; H，6.01; N, 14.25%. δ (CDCI3): 1.02 (3H,t), 1.20 (3H,t), 1.90 (2H,m), 

2.06 (2H,m), 2.28 (1H，S)，2.56 (2H,m), 2.60 (4H，m)，2.96 (2H，t), 3.10 (7H，m)，

5 3.57 (2H,m), 4.28 (2H，t)，5.79 (2H,s), 7.18 (2H,m), 7.36 (1H,m), 7.60 (1H，d)，

7.70 7.84 8.82 9.68 (1H٠s), 10.99 (1H,s).

EXAMPLE 57

5-٢2-Ethoxy-5-<4-methylpiperazin-1-٧lsulphonyl١Dhenyl٦-1-(4-

10 methanesulphonam¡dobenz٧l١-3-n-prop٧l-1.6-d¡h٧dro-7H-pyrazo[oí4.3-d٦-

pyrim¡d¡n-7-one

Obtained as a white solid (64%) from the title compound of Example 54 

using the procedure of Example 55. Found: c, 51.10; H, 6.01: N, 13.85. 

C29H37N7O6S2; 2H2O requires c，51.23; H, 6.08: N，14.42%· ة (CDCI3): 1.00

15 (3H,t), 1.62 (3H,t), 1.86 (2H，m), 2.28 (3H，S)，2.50 (4H,m), 2.94 (5H,m)，3.12

(4H,m), 4.36 (2Η,٩), 5.62 (2H,S), 7.15 (4H,m), 7.38 (2H,d), 7.82 (1H,d), 8.75 

(1H,s), 10.94 (1H，S). LRMS:m^644(M+1)+.

EXAMPLE 58

20 5-٢2-Ethoxy-5-(4-methylpiperazin-1-y[sulphonyl)phenyl٦-3-n-Dropyl-1-<4-

sulphamoylbenz ٧[١ -1.6-d¡hydro-7H-pyrazolo[4.3-d]p٧rim¡d¡n-7-one

Obtained as a fine white solid (39%) from the title compound of 

Preparation 99 and 1-methylpiperazine using the procedure of Example 1. 

Found: c, 51.72; H, 5.42; N, 14.85. Η2Ο requires c，51.92; H,

25 5.76; N, 15.14%. δ (CDCI3): 1.00 (3H，t)，1..64 (3H,t), 2.28 (3H，m)，2.50

(4H,m), 2.95 (2H,t), 3.10 (4H,m), 4.37 (2Η，٩)，4.75 (2H,s), 5.80 (2H,s), 7.16 

(2H,d), 7.52 (2H,d), 7.84 (3H,m), 8.84 (1H,s), 10.90 (1H,s).
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EXAMPLE 59

5-[2-Ethoxy-5-(4-methylD¡peraz¡n-1-٧lsulphonyl١phenyl٦-3-methyl-2-

(pyrídin-2-yl١methy[-2.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one 

5 Obtained as a tan solid (57%) from the title compound of Preparation

42 and l-methylpipeazine using the procedure of Example 1. δ (DMSOcjg): 

1.30 (3H,t), 2.20 (3H,s), 2.50 (7H，m)，3.06 (4H,m), 4.14 (2Η，٩), 5.66 (2H,s), 

7.06 (1H,d), 7.20 (1H,d), 7.32 (1H,m), 7.64 (1H，d), 7.78 (1H，m)，7.90 (1H,s), 

8.50 11.58 (1H,s). LRMS: m/z 542 (Μ+18)'

10

EXAMPLE 60

5-{2-Ethox٧-5-[4-(2-hydroxyeth٧l١piperazin-1-ylsulDhonyl1phenyl}-3-

methyl-2-(p٧ridin-2-٧l١meth٧l-2.6-dihydro-7H-p٧razolo[4.3-d]p٧rimidin-7-one

Obtained as a tan foam (47%) from the title compound of Preparation

15 42 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. δ

(CDCI3): 1.52 (3H,t), 2.5◦ (3H,s), 2.55 (2H,t), 2.76 3.24 (4H，m)，3.58

(2H,m), 4.24 (2Η,٩), 5.57 (2H,s), 6.98 (1H,d), 7.1◦ 7.18 (1H,m), 7.62

(1H,m), 7.88 (1H,d), 8.50 (1H,d), 8.72 (1H,s).

20 EXAMPLE 61

5-٢2-Methoxy-5-(4-methylp¡peraz¡n-1-ylsulphonyl)phenyll-3-n-DroDyl-2-

(pyridin-2-yl١methyl-2.6-dih٧dro-7H-pyrazolo[4.3-d1pyrin٩idin-7-one

Obtained as a colourless oil (19%) from the title compound of 

Preparation 43 and 1—methylpiperazine using the procedure of Example "1.

25 Found: c，56.44; H，5.76; N, 17.86. C26H3iN7O4S; H2O requires c, 56.16; H, 

5.94; N, 17.64%. δ (CDCI3): 0.94 (3H,t), 1.76 (2H,m), 2.28 (3H,s), 2.50 

(4H,m)，2.98 (2H,t), 3.10 (4H,m), 4.12 (3H,s), 5.68 (2H,s), 7.08 (1H,d), 7.18 

(2H,m), 7.63 (1H,m), 7.86 (1H,d), 8.58 (1H,d), 8.78 (1H,s), 10.52 (1H,s). 

LRMS: m/z 538 (Μ + 1)+.
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EXAMPLE 62

3-Ethyl-5-[5-<p¡peraz¡n-1-ylsulphon٧l)-2-n-propox٧phenyll-2-Ípyr¡riin-9-
٧l)methyl-2.6-dih٧dro-7H-pyrazolo[4.3-d]pyrimidin-7-one

5 Obtained as a white solid (33%) from the title compound of Preparation

18 and piperazine using the procedure of Example 1. Found: c，57.40: H, 

5.81; N, 17.91. C26H3٦N7O4S; 0.50 H2O requires c，57.13; H, 5.90; N，

17.94%. δ (CDCI3): 1.14 (3H,t), 1.30 (3H，t)，2.01 (2H，m)，2.92 3.00

(6H,m), 4.22 (2H,t), 5.66 (2H,s), 7.08 (1H，d)，7.14 (1H,d), 7.24 7.61

10 (1H,m), 7.82 (1H,d), 8.54 (1H,s), 8.78 10.60 (1H,s). LRMS: 538

(Μ+1)٠.

EXAMPLE 63

5-٢5-(P¡peraz¡n-1-ylsulphonyl١-2-n-propox٧phenyll-3-n-propyl-2- 
15 (pyridin-2-yl١methyl-2.6-dihydro-7H-p٧razolo[4,3-d]p٧rimidin-7-one

trifluoroacetate

Trifluoroacetic acid (4 ml) was added to a stirred solution of the title 

compound of Preparation 44 (388 mg, 0.6 mmol) in dichloramethane (4 ml) 

and the mixture stirred for 18 hours at room temperature, then evaporated

20 under reduced pressure. The resulting residue was purified by column 

chromatography on s ا ca gel，using dichloromethane:methanol:0.880 

aqueous ammonia (97:3:1) as eluant，to afford the title compound (65%) as a 

solid. Found: c, 51.93; H, 5.14; N, 14.42. C27H33N7O4S; CF3C02H requires 

c，52.32; H, 5.14; N١ 14.73%. δ (DMSO 6): ◦•86 (3H，t)，1.14 (3H,t), 1.65

25 (2H,m), 1.74 (2H,m), 2.94 (2H,t), 3.12 (8H，m), 4.14 (2H,t), 5.68 (2H,S), 7.21

7.34 (1H,m), 7.41 (1H,d)٠ 7.80 (2H,m), 7.92 (1H,s), 8.12 (1H,s), 8.51

(1H,d), 11.74 (1H,s). LRMS: m/z 573 (Μ + 18)+,
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EXAMPLE 64

5-{5-[4-(2-Methoxyethyl)p¡perazin-1-ylsulphon٧l]-2-n-propoxyphenyl}-3-

n-propyl-2-(pyrid¡n-2-yl١meth٧l-2.6-d¡hydro-7H-pyrazolo[4,3-d]pyr¡m¡d¡n-7-one

5 Obtained as a cream foam (58%) from the title compound。f

Preparation 20 and 1-(2-methoxyethyl)piperazine using the procedure of 

Example 1. Found: c，58.45; H, 6.45: N，16.08· C3oH39N705S; 0.35 H2O 

requires c, 58.49;.Η, 6.50; N, 15.92%. δ (CDCI3): 0.96 (3H,t), 1.19 (3H,t),

1.76 (2H，m)，2.04 (2H,m), 2.59 (6H，m)，2.98 (2H，m)，3.12 (4H,m), 3.30 (3H,s),

1〇 3.42 (2H,t), 4.23 (2H,t), 5.69 (2H，S)，7.06 (1H，d)，7.15 (1H,d), 7.22 (1H,m), 

7.62 7.83 (1H,d), 8.58 (1H，d)，8.77 (1H,s), 10.60 (1H,s). LRMS: m/z

610(Μ+1)+.

EXAMPLE 65

15 5-í5-<4-Carbam0٧lmethylpiperazin-1-ylsulph0nyl)-2-n-pr0P0xyphen٧ll-

3-n-DroDyl-2-(Dyr¡d¡n-2-٧l)meth٧l-2.6--d¡h٧dro-7H-pyrazolo[4,3-d]pyrim¡d¡n-7-

one

Obtained as a pale yellow foam (16%) from the title compound of 

Preparation 20 and l-carbamoylmethylpiperazine (Indian j. Chem., 1984,

20 23Β, 650) using the procedure of Example 1. δ (CDCI3): 0.95 (3H,t), 1.17

(3H,t), 1.73 (2H，m)，2.05 (2H,m)٠ 2.64 (4H，m)，3.00 (2H,t), 3.02 (2H,s), 3.12 

(4H，m)，4.28 (2H,t), 5.69 (2H，S)，6.66 (2H，S)，7.10 (1H,d), 7.18 (1H，d)，7.23

7.63 7.86 (1H,d), 8.59 (1H,d), 8.80 (1H，S)，10.62 (1H,S)_

LRMS:mz 609 (Μ+1)+.

25
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EXAMPLE 66

2-<3-Methox٧p٧ridin-2-٧l١meth٧l-5-[5-(4-methylpiperazin-1-ylsiilphonyl١-

2-n-propoxyphen٧l1-3-n-propyl-2.6-d¡hydro-7H-pyrazoloí4,3-d]Dyr¡m¡d¡n-7-onp

5 Obtained as a white solid (82%) from the title compound of Preparation

48 and l-methylpiperazine using the procedure of Example 1. Found: c, 

57.60: H, 6.23; N，15.92. C29H37N7O5S; 0.50 H2O requires c, 57.60: H, 6.33; 

N, 16.21%. δ (CDCI3): 0.94 (3H，t)，1.09 (3H,t), 1.78 (2H，m), 1.98 (2H,m), 2.23 

(3H,s), 2.44 (4H,m), 2.96 (2H,t), 3.07 (4H,m), 3.86 (3H,s), 4.19 (2H,t), 5.66

10 (2H,s), 7.10 (1H,d), 7.14 (2H,m), 7.78 8.06 (IH d)，8.66 (1H,s), 10.45

(1H,s). LRMS:m/z 595 (M)+.

EXAMPLE 67

5-٢5-(4-Eth٧lpiperazin-1-ylsulphonyl)-2-n-propoxypheny[]-2-(3- 

15 methoxyp٧ridin-2-yl)methyl-3-n-propyl-2.6-dih٧dro-7H-pyrazolo٢4.3-

d1pyr¡m¡d¡n-7-one

Obtained as a white solid (85%) from the title compound of Preparation

48 and l-ethylpiperazine using the procedure of Example 1. Found: c，

58.19; H, 6.49: N, 15.62. C^HsgNOsS; 0.50 HO requires c, 58.23; H，6.52;

20 N, 15.85%• δ (CDCI3): 0.98 (6H,m), 1.10 (3H，t)٠ 1.78 (2H,m), 1.98 (2H,m), 

2.37 (2Η，٩)，2.5◦ (4H,m), 2.86 (2H,t), 3.07 (4H，m)，3.84 (3H١s), 4.19 (2H,t), 

5.67 (2H,s), 7.10 (1H,d), 7.15 (2H，m)，7.68 (1H,d), 8.06 (1H,d), 8.77 (1H,s), 

10.44 (1H,s). LRMS: m/z61O(M + 1)+.

25 EXAMPLE 68

2-f6-Aminopyridin-2-yl١methyl-5-[5-(,4-ethylpiperazin-1-ylsulphonyl١-2-n-

ргорохурЬепуП-3-п-Ргору1-1.6-с]!Ьус1го-7Н-руга2о1о٢4,3-с]1р٧пп٩!с^п-7-опе

Obtained as a white solid (30%) from the title compound of Preparation

49 using the procedure of Example 1. Found: c, 58.20; H, 6.61 ; N, 17.77.
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C29H3aNgO4S; 0.60 CH3OH requires с，57.91: H，6.63; N, 18.25%. δ (CDCy: 

1.00 (6H，m), 1.18 1.79 (2H,t), 2.04 (2H,t), 2.42 (2H,m), 2.56 (4H,m),

2.99 (2H,t), 3.10 (4H,m), 4.25 (2H,t), 4.42 (2H,s), 5.48 (2H,S), 6.30 (1H,d),

5 7.15 (1H,d), 7.35 7.83 (1H,d), 7.79 (1H,s), 8.50 (1H,s), 10.58

LRMS: m/z 595 (Μ+1)+.

EXAMPLE 69

2-(1-Methyl¡rn¡dazol-2-yl١rnethyl-5-[5-<4-methylp¡peraz¡n-1-ylsulphon٧l)-

1◦ 2-n-propoxyphenyl٦-3-n-propyl-2.6-d¡h٧dro-7H-p٧razolo[4,3-d٦pyr¡m¡d¡n-7-one

Obtained as a white foam (52%) from the title compound of 

Preparation 52 and l-methylpiperazine using the procedure of Example 1. δ 

(CDC!3): 0.96 (3H,t), 1.14 (3H,t), 1.75 (2H,m), 2.02 (2H,m)，2.26 (3H,s), 2.50 

(4H,m)，3.0 (6H,m), 3.75 (3H,s), 4.24 (2H，t)，5.67 (2H,s), 6.86 (1H，S), 7.00

15 (1H,s), 7.14 (1H,d), 7.82 (1H,d), 8.76 (1H,s), 0 60 (1H,s). LRMS: m/z 569

(Μ+1)+.

EXAMPLE 70

5-٢5-(4-Ethylpiperazin-1-ylsulphonyl)-2-n-propox٧phenyl٦-2-(1- 

20 те1Ь٧11т1с1аго142-у1١п٦е1Ьу[-3-п-ргору1-2.6-с]!Ьус1٢о-7Н-ругаго1о[4.3-с1٦-

pyr¡m¡d¡n-7-one

Obtained as a white solid (70%) from the title compound of Preparation 

52 and 1-ethylpiperazine using the procedure of Example 1. Found·· c，

56.67; H, 6.65; N, 18.54. C28H3gNgO4S; 0.60 HO requires c, 56.66; H, 6.66:

25 N, 18.88%. δ (CDC6) 1.00 :(3؛H,m), 1.16 (3H,t), 1.76 (2H,m), 2.03 (2H,m), 

2.4◦ (2Η,٩), 2.52 3.10 (6H,m), 3.78 (3H,s), 4.23 (2H,t), 5.68 (2H,s),

6.86 (1H,s), 7.00 (1H,s), 7.14 (1H,d), 7.84 (1H,d), 8.77 (1H,S), 10.60 (1H,S). 

LRMS: m/z 583 (Μ+1) + .
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EXAMPLE 71

5-{5-٢4-<2-Hydroxyeth٧l١piperazin-1-ylsulphonyl٦-2-n-proDoxyphenyl}-2-

(1-methyl¡m¡dazol-2-٧l١methyl-3-n-propyl-2.6-d¡hydro-7H-pyrazoloí4,3-d٦-

5 pyr¡m¡d¡n-7-one

Obtained as a white solid (31%) ^om the title compound of Preparation 

52 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. δ 

(CDC13): 0.98 (3H,t), 1.14 (3H,t), 2.74 (2H,m), 2.04 (2H,m), 2.32 (1H,s), 2.54 

(2H,t), 2.60 (4H,m), 3.12 (6H,m), 3.56 (2H，m)，3.76 (3H,s), 4.24 (2H,t), 5.661〇 (2H，S), 6.84 (1H,s), 7.00 (1H,s), 7.15 (1H,d), 7.82 8.75 (1H,s), 10.62

(1H,s).LRMS:m  ̂599 (M+1)+.

EXAMPLE 72

5-٢5-(4-Carbam0ylmethylDÍperazin-1-ylsulph0nyl)-2-n-pr0P0xyDhenyl1- 

15 1-(1-methylimidazol-2-٧l)methyl-3-n-propyl-2,6-dihydro-7H-pyrazolo٢4.3-d1-

pyrimidin-7-one

Obtained as a white solid (17%) from the title compound of Preparation 

51 and l-carbamoylmethylpiperazine (Indian j. Chem.，1984, 23Β, 650) using 

the procedure of Example 1. δ (CDCI3)'. 1.00 (3H,t), 1.18 (3H,t),

20 1.86 (2H,m), 2.00 (2H,m), 2.68 (4H,m), 2.92 (2H，t), 3.04 (2H，S)，3.14 (4H,m),

3.78 (3H，S)，4.28 (2H,t), 5.37 (1H,s), 5.9◦ (2H,s), 6.66 (1H,s), 6.86 

7•◦◦ (1H,s), 7.18 (1H,d), 7.87 8.84 (1H,s), 0 90 (1H,s). LRMS: m/z

612(Μ + 1)٠.

25 EXAMPLE 73

2-(3.5-Dimethylisoxazol-4-yl١n٩eth٧l-5-r5-(4-methylpiperazin-1-

٧lsulphonyl)-2-n-propoxyphenyl]-3-n-Drop٧l-2.6-dihydro--7H-pyrazolo٢4.3-d]-

pyrim¡d¡n-7-one

Obtained as a white foam (34%) from the title compound of
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Preparation 55 and 1-methylpiperazine using the procedure of Example 1. 

Found: c, 57.19: H，6.37; N，16.19. 〇2 H37N7OS; 0.35 Η2Ο requires c, 

56.82; H, 6.42; N, 16.66%. δ (CDC3) 0.98 :(3؛H,t), 1.14 (3H,t), 1.78 (2H,m),

5 2.02 (2H,m), 2.16 (3H,S 2.24 (3H,s), 2.35 (3H，S)，2.46 (4H,m), 2.90 (2H,t),

3.57 (4H,m), 4.23 (2H,t), 5.28 (2H,s), 7.14 (1H,d), 7.80 (1H,d), 8.74 

10.64 (1H,s). LRMS: m/z 584 (Μ + 1)+.

EXAMPLE 74

10 5-{5-[4-(2-Hydroxyethyl)piperazin-1-٧lsulphon ٧]٦ -2-n-Dropoxyphen٧l}-2-

f3.5-dimethylisoxazol-4-٧l١methyl-3-n-propyl-2,6-dihydro-7H-pyrazolo٢4.3-d]-

pyrim¡d¡n-7-one

Obtained as a white solid (31%) from the title compound of Preparation 

55 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1.

15 Found: c，55.98: H, 6.44; N, 15.50. C29H3gN7O5S requires c, 56.75; H, 6.41; 

N, 15.98%. δ (CDCI3): 1.00 (3H,t), 1.15 (3H,t), 1.78 (2H，m)٠ 2.04 (2H,m), 2.18 

(3H,s), 2.32 (1H,s), 2.38 (3H，S)，2.54 (2H,i), 2.60 (4H,m), 2.9◦ (2H,t), 3.08

3.57 (2H,m), 4.26 (2H,t), 5.30 (2H,s), 7.18 (1H,d), 7.82 (1H,d), 8.77 

(1H，S)，10.65 (1H,s). LRMS: m/z 614 (Μ+1)٠.

20

EXAMPLE 75

5-í2-Ethoxy-5-(4-methylp¡peraz¡n-1-ylsulphon٧l١phenyll-3-methyl-2-(2-

methylth¡azol-4-yl١meth١/l-2.6-dihydro-7H-pyrazoloí4,3-d]pyr!midin-7-one

Obtained as a white solid (80%) from the title compound of Preparation

25 57 and 1 -methylpiperazine using he procedure of Example 1. Found: c,

52.52; H, 5.40; N, 17.54. C2 Η29Ν7Ο 2ح requires c, 53.02; H, 5.38; N, 

18.03%. δ (CDCI3): 1.60 (3H,t), 2.26 (3H，S), 2.48 (4H,m), 2.66 (3H,s), 2.68 

(3H,s), 3.10 (4H٠m), 4.36 (2H,q), 5.58 (2H,S), 6.92 (1H，S)，7.14 (1H,d), 7.82 

(1H,d), 8.80 (1H,s), 10.52 LRMS: m/z 544 (Μ+1)+.

30
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EXAMPLE 76

5-[5-(4-Methylpiperazin-1-٧lsulphon٧l)-2-n-propox٧phen٧l٦-2-í2-

meth٧lth¡azol-4-yl)methyl-3-n-prop٧l-2.6-dihydro-7H-pyra2oloí4,3-dlp٧r¡m¡d¡n-

5 7-one

Obtained as a white foam (43%) from the title compound of 

Preparation 58 and l-methylpiperazine using the procedure of Example 1. 

Found: c, 55.42; H，6.13; N, 16.24. C27H35N7OS2 requires c，55.36; H, 6.02; 

N, 1674%. δ (CDCI3): 1.00 (3H，t), 1.15 (3H，t)，1.82 (2H,m), 2.04 (2H，m)，2.27

1〇 (3H，S)，2.50 (4H,m)，2.70 (3H,S), 3,05 (2H,t)，3.10 (4H，m)，4.24 (2H,t), 5.62 

(2H,s), 6.90 (1H,s), 7.16 7.82 (1H，d)，8.78 (1H,s), 10.58 (1H,s).

LRMS: m/z 586 (Μ+1)+.

EXAMPLE 77

15 5-[5-<4-Methylpiperazin-1-٧lsulphonyl)-2-n-propox٧phenyl]-2-،1-methyl-

1,2,4-triazol-5-yl١methyl-3-n-prop٧l-2,6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-

one

Obtained as a white solid (44%) from the title compound of Preparation 

60 and l-methylpiperazine using the procedure of Example 1. δ (CDCI3):

2〇 1.00 (3H,t), 1.16 (3H,t), 1.82 (2H，m)，2.04 (2H,m), 2.27 (3H,s), 2.48 (4H,m), 

3.10 (6H,m), 4.02 (3H,s), 4.26 (2H，t)，5.70 (2H,s), 7.15 (1H,d), 7.84 (2H,m), 

8.76 (1H,d), 0.63 (1H,s). LRMS: m/z 570 (Μ+υ+.

EXAMPLE 78

25 5-٢5-(4-Ethylp¡peraz¡n-1-٧lsulphonyl)-2-n-propoxyDhenyl٦-2-f1-meth٧l-

1٦2.4-t٢iazol-5-yl١methyl-3-n-o٢opyl-2,6-dihyd٢o-7H-pyrazolo٢4,3-dlpy٢imidin-7-

one

Obtained as a white solid (83%) from the title compound of Preparation 

6◦ and l-ethylpipeazine using the procedure of Example 1. Found: c, 54.76;
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H，6.36: N，21.05. C27H37N9O4S; 0.50 requires c, 5^71; H, 6.46; N, 

21.27%. δ (CDCI3): 1.00 (6H,m), 1.15 (3H,t), 1.8◦ (2H，m)，2.04 (2H，m)，2.4◦ 

(2H,q), 2.54 (4H，m)，3.12 (6H,m), 4.02 (3H,s), 4.25 (2H٠t)，5.72 (2H，S), 7.13

5 (1H,d), 7.83 (1H,d), 7.85 (1H,s), 8.74 (1H,s), 10.62 (1H,s). LRMS: 584

(Μ+1)*.

EXAMPLE 79

5-{5-٢4-(2-Meth0X٧ethyl١piperazine-1-ylsulph0nyl1-2-n-pr0P0xyphenyl}-

10 2-(1-methyl-1,2,4-triazol-5-yl)methyl-3-n-prop٧l-2,6-d¡hydro-7H-p٧razolo٢4.3-

d٦-pyr¡m¡d¡n-Z-one

Obtained as a white solid (89%) the title compound of Preparation 

60 and 1-(2-methoxyethyl)piperazine using the procedure of Example 1. 

Found: c, 54.36; H，6.38; N, 20.15.。؛sHsgNgOS requires c, 54.80; H，6.41;

15 N, 20.54%. δ (CDC13): 1.00 (3H,t), 1.17 (3H,t), 1.80 (2H，m)，2.04 (2H,m), 2.58 

(6H,m), 3.10 (4H,m), 3.30 (3H，S)，3.43 (2H,t), 4.00 (3H,s), 4.26 (2H,t), 5.72 

(2H,s), 7.14 (1H,d), 7.83 (2H，m)，8.77 (1H，S)，10.63 (1H,s). LRMS: m/z 614 

(Μ+1)+.

20 EXAMPLE 80

5-[5-(4-Eth٧lp¡peraz¡n-1-٧lsulphonyl١-2-n-propox٧phen٧l]-2-٢1-<2-

methox٧eth٧l)-1.2.4-tr¡azol-5-٧l]methyl-3-n-propyl-2.6-d¡h٧d٢o-7H-pyrazolo-

٢4.3-d٦pyrimidin-7-one

Obtained as a white.foam (68%) ^om the title compound of

25 Preparation 65 and l-ethylpiperazine using the procedure of Example 1.

Found: c，54.96; H，6.59; N，19.67. C29H4٦NgO5S requires c，55.49; H, 6.58; 

N, 20.08. δ (CDCy: 1.00 (6H,m), 1.14 (3H,t), 1.80 (2H,m), 1.98 (2H,m), 2.37 

(2Η,٩), 2.50 (4H,m), 3.05 (6H,m), 3.26 (3H,s), 3.68 (2H,t), 4.2◦ (2H,t), 4.58 

(2H,t), 5.73 (2H,s), 7,10 (1H,d), 7.80 (2H，m)，873 10.54 (1H，S).

30 LRMS: m/z 628 (Μ+1)+.
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EXAMPLE 81

5-٢5-(4-Methylp¡peraz¡n-1-ylsulphonyl١-2-n-propox٧phen٧l٦-2-<3-methvl-

1.2,4-tr¡azol-5-yl١methyl-3-n-propyl-2,6-d¡hydro-7H-pyrazolo[4.3-dlpyrim¡d¡n-7-

5 one

Obtained as a white solid (49%) from the title compound of Preparation 

72 and 1-methylpiperazine using the procedure of Example 1. δ (CDCI3):

，1.02 (3H,t), 1.15 (3H,t), 1.86 (2H,m), 2.02 (2H，m), 2.27 (3H，S), 2.42 (3H,S), 

3.08 (4H,m), 4.24 (2H,t), 5.61 (2H,s), 7.12 (1H,d), 7.79 (1H,d), 8.76 (1H,s),

10 10.65 (1H，S). LRMS: mz 570 (Μ+1)+.

EXAMPLE 82

5-i2-Ethoxy-5-(4-methylpiperazin-1-٧lsulphony[)phenyl٦-2-<5-methyl-

٦.2.4-oxadiazol-3-yl١methyl-3-n-propyl-2,6-dih٧dro-7H-pyrazolo٢4.3-

15 d]pyrim¡d¡n-7-one

Obtained as a white solid (47%) from the title compound of Preparation 

79 and l-methylpiperazine using the procedure of Example 1. Found: c, 

52.44; H，5.63; N，19.48. C25H32NsO5S; HO requires c, 52.25; H, 5.96: N, 

19.50%. δ (DMSOds): 0.93 (3H,t), 1.34 (3H,t), 1.74 (2H,m), 2.12 (3H,s), 2.35

2〇 (4H,m), 2.56 (3H,s), 2.90 (4H,m), 2.98 (2H,t), 4.20 (2H,q), 5.76 (2H,s), 7.36

7.81 (1H١d), 7.85 (1H١s), 11.80 (1H，S). LRMS: 557 (Μ+1)+.

EXAMPLE 83

5-{2-Ethoxy-5-٢4-(2-hydroxyethyl١piperazin-1-ylsulphonyllpheny[}-2-،5- 

25 те±п٧1-1.2.4-охас1!а2о1٠3-у1١те٠1-3-п-ргору1-2,6-д1Ьус1го-7Н-ру٢аго1о٢4.3-

d٦p٧r¡m¡d¡n-7-one

Obtained as a solid (56%) from the title compound of Preparation 79 

and 1-(2-hydroxyethyj)piperazine using the procedure of Example 1. Found: 

c, 53.15; H, 6.14; N, 17.98. ◦2 سس3ه6ح  requires c, 53.23: H, 5.84: N,

30 19.10%. δ (CDC!3): 1.03 (3H,t), "1.63 (3H,t), 1.88 (4H,m), 2.57 (4H,m), 2.65
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(4H,m), 3.05 (2H，t)，3.12 (4H,m), 3.60 (2H，t)，4.38 (2Η，٩), 5.62 (2H,s), 7.16 

(1H,d), 7.83 (1H,d), 8.77 (1H,d), 10.61 (1H,s). LRMS: m/z 587 (Μ+1)+.

5 EXAMPLE 84

2-(5-Methyl-1.2.4-oxad¡azol-3-٧¡)methyl-5-[5-(4-meth٧lp¡Derazin-1-

٧lsulphonyl)-2-n-propoxyphen٧l٦-3-n-prop٧l-2.6-dihydro-7H-pyrazoloí4.3-d1-

pvrim¡d¡n-7-one

Obtained as a white solid (91%) from the title compound of Preparation

10 76 and l-methylpiperazine using the procedure of Example 1. Found: c,

54.43; H, 6.06; N, 19^6.「二니:_:시-٩ requires c，54.72; H, 6.01; N,

19.64%. δ (DMSO٥6): 0.94 (6H，m)，1.74 (4H,m), 2.15 (3H,s), 2.36 (4H,m),

2.58 (3H,s), 2.90 (4H,m), 2.98 (2H,t), 4.12 (2H，t)，5.78 (2H,s), 7.38 (1H,d), 

7.8◦ (1H,d), 7.84 (1H,s), 11.79 (1H,s). LRMS: m/z 571 (Μ+1)+.

15

EXAMPLE 85

5-٢5-(4-Ethylpiperazin-1-ylsulphon٧l)-2-n-propox٧phenyll-2-(5-methyl-

1.2.4-oxadiazol-3-yl١meth٧l-3-n-prop٧l-2,6-dihydro-7H-pyrazolo٢4.3-

d٦p٧r¡m¡d¡n-7-one

20 Obtained as a white solid (70%) from the title compound of Preparation

76 and l-ethylpipeazine using the procedure of Example 1. Found: c, 54.85; 

H, 6.16; N, 18.69. C27H36N8O5S; 0.25 HO requires c, 55.04; H, 6.24; N, 

19.02%. δ (CDCI3): 0.98 (6H,m), 1.09 (3H,t), 1.83 (2H，m), 1.98 (2H,m), 2.37 

(2Η,٩), 2.49 (4H,m), 2.54 (3H,s), 3.00 (2H,t), 3.04 (4H,m), 4.2◦ (2H,t), 5.58

25 (2H,S), 7.10 7.78 (1H,d), 8.72 (IHs), 10.53 (1H，S). LRMS: m/z 584
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EXAMPLE 86

5-{5-٢4-<2-Hydrox٧ethyl)p¡peraz¡n：t-ylsulphon٧l٦-2-n-propoxyphenyl٦-2-

(5-meth٧l-1.2.4-oxad¡azol-3-yl)methyl-3-n-prop٧l-2.6-d¡h٧dro-7H-pyrazo[o-

5 [4.3-d]pvr¡m¡d¡n-7-one

Obtained as a white solid (86%) from the title compound of Preparation 

76 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 

Found: c, 53.22: H, 6.00; N, 18.06. C2 H36NOS; 0.25 H2O; 0.1◦ 

CH3CO2CH2CH3 requires c, 53.60; H，6.12; N, 18.25%. δ (CDCI3): 1.04

1〇 (3H,t), 1.17 (3H,t), 1.88 (2H,m), 2.04 (2H，m)，2.30 (1H,s), 2.58 (5H,m), 2.61 

(4H，m)，3.05 (2H，t)，3.12 (4H，m)，3.60 (2H,m), 4.26 (2Η,ί), 5.63 (2H,s), 7.3 

(1H,d), 7.84 (1H,d), 8.79 (1H,s), 0 60 (1H,s). LRMS: m/z 600 (M)+.

15 EXAMPLE 87

2-Benzyl-5-í2-ethoxy-5-(4-methylp¡perazin-1-٧lsulphonyl١phen٧l]-3-n-

proDyl-2.6-d¡hydro-7H-pyrazolo٢4.3-d]p٧rim¡d¡n-7-one

Triethylamine (64 μΙ, 0.46 mmol), sodium formate (32 mg, 0.46 mmol)

and tet٢akis(triphenylphosphine)paj!a٠^ (17 mg, 0.015 mmol) were

20 added to a stirred solution of the title compound of Example 88 (200 mg, 0.32 

mmol) ¡n a mixture ◦f acetonitrile (1.5 ml) and dimethyl sulphoxide (1.5 ml)， 

under nitrogen, and the resulting mixture heated under reflux for 20 hours, 

then evaporated under reduced pressure. The residue was suspended in 

brine (10 ml) and the suspension extracted with ethyl acetate (30 ml in total).

25 The combined extracts were dried (Na2SO4) and evaporated under reduced 

pressure, then the residue purified by column chromatography on s 1 ca gel, 

using ethyl acetate:methanol:0.880 aqueous ammonia (94:5:1) as eluant, to 

furnish he title compound (84 mg) as a colourless gum. δ (CDC13): 0.95 

(3H,t), 1.62 (3H,t), 1.74 (2H,m), 2.30 (3H,s), 2.57 (4H,m), 2.90 (2H,t), 3.16



wo 98/49166 PCT/EP98/02257

-63-

(4H,m), 4.39 (2Η,٩), 5.58 (2H，S)，7.10-7.36 (6H,m), 7.82 (1H,d)٠ 8.78 (1H,s), 

10.60 (1H,S). LRMS:m/z551 (Μ+1)'

5 EXAMPLE 88

2-(4-Bromobenzyl١-5-٢2-ethoxy-5-(4-methylpiperazin-1-ylsulphon٧l١-

phenyl٦-3-n-propyl-2.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one

Obtained as a white foam (57%) from the title compound of 

Preparation 89 and l-methylpiperazine using the procedure of Example 1.

10 Found: c, 52.80; H, 5.38; N，12.83. C2gH33BrN6O4S; 0.0 Η2Ο requires c, 

52.64; H, 5.37; N, 13.16%. δ (CDCI3): 0.93 (3H,t), 1.6◦ (3H,t), 1.72 (2H,m), 

2.40 (3H,s), 2.64 (4H,m), 2.90 (2H，t)，3.22 (4H,m), 4.38 (2H,q), 5.48 (2H,s), 

7.04 (2H,d), 7.14 (1H，d), 7.44 (2H,d), 7.80 (1H,d), 8.76 (1H,S), 10.62 (1H,s).

15 EXAMPLE 89

2-<4-Bromobenz٧l١-5-{2-ethoxy-5-[4-(2-hydroxyethyl١piperazin-1-

ylsulphonyl]phenyl}-3-n-propyl-2.6-d¡hydro-7H-py٢azoloí4.3-d٦pyr¡mid¡n-7-one

Obtained as a white foam (66%) from the title compound ◦f 

Preparation 89 and 1-(2-hydroxyethyl)piperazine using the procedure of

20 Example 1. Found: c, 52.13: Η，5.37: N，12.42. C29H35BrNsO5S; 0.50 HO 

requires c，52.05; H, 5.43; N, 12.57%. δ (CDCI3): 0.97 (3H,t)٠ 1.63 (3H,t),

1.76 (2H,m), 2.68 (3H,m), 2.78 (4H,m), 2.86 (2H,t), 3.20 (4H,m), 3.66 (2H,m), 

4.39 (2Η,٩), 5.50 (2H,s), 7.1◦ (2H，d)，7.18 (1H,d), 7.46 (2H,d), 7.81 (1H,d),

8.77 (1H,s), 10.64 (1H,s). LRMS: 659 (M)+.

25
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EXAMPLE 90

2-(4-Carbamoylbenzyl١-5-[2-ethoxy-5-،4-methylp¡Dera7¡n-i - 

٧lsulphonyl)phenyl]-3-n-Dropyl-2.6-d¡hydro-7H-pyrazolo٢4,3-d]pyrim¡H¡nA-7-

5 one

Obtained as a white foam (28%) from the title compound of 

Preparation 92 and 1-methylpiperazine using the procedure of Example 1. 

Found: c，55.76: H，6.04; N，15.56· C29H35N7O5S; 0.50 CH2CI2 requires c, 
55.78; H，5.71; N, 15.44%. δ (CDC!3): 0.93 (3H,t), 1.63 (3H，t), 1.76 <2H,m),

1〇 2.24 (3H,s), 2.46 (4H，m)，2.90 (2H，t)，3.08 (4H，m), 4.38 (2Η，٩)，5.59 (2H，S), 

7.17 (1H,d), 7.25 (3H,m), 7.80 (3H,m), 8.78 (1H,s), 10.69 (1H，S). LRMS: m/z 

594 (Μ+1)'

EXAMPLE 91

15 5-٢2-Ethoxy-5-(4-methylp¡peraz¡n-1-٧lsulphonyl١Dhen٧l٦-?-،4-

.n¡trobenzyl١-3-n-propyl-2.6-d¡hydro-7H-pyrazolo٢4,3-d٦pyr¡m¡d¡n-7-nnp

Obtained as a yellow/ foam (82%) from the title compound of 

Preparation 96 and l-methylpiperazine using the procedure of Example 1. 

Found: c, 55.96: H，5.54; N, 16.27. C28H33N7O6S requires c, 56.46; H. 5.58;

20 N, 16.46%. δ (CDC!3): 0.94 (3H,t), 1.65 (3H,t), 1.74 (2H,m), 2.27 (3H,s), 2.47 

(4H,m)，2.90 3.10 (4H，m)，4.38 (2Η,٩), 5.64 (2H,s), 7.14 (1H,d), 7.35

(2H,d), 7.82 (1H,d), 8.20 (2H，d), 8.78 (1H,s), 0.68 (1H,s). LRMS: m/z 596 

(Μ+1)+.

25 EXAMPLE 92

5-{2-Ethox٧-5-i4-(2-hydrox٧ethyl)piperazin-1-ylsulphon٧llphAn٠?-/^
nitrobenz٧l١-3-n-propyl-2.6-dihydro-7H-p٧razolo٢4,3-d٦pyrimidin-7-r١np

Obtained as a yellow oil (90%) from the title compound ◦f Preparation

96 and 1 -(2-hydroxyethyl)piperazine using the procedure of Example 1.
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Found: С, 54.83; н，5.61; N, 15.46. C29H35N7O7S; 0.50 HO requires c, 

54.88; H, 5.72; N, 15.45%• δ (CDCIJ: 0.96 (3H,t), 1.62 (3H,t), 1.74 (2H,m), 

2.3◦ (1H,s), 2.55 (2H，t)，2.60 (4H，m)，2.90 (2H,t), 3.10 (4H,m), 3.58 (2H,m),

5 4.39 (2H,q), 5.64 (2H，S), 7.17 (1H，d)，7.33 (2H,d), 7.82 (1H,d), 8.20 (2H,d),

8.78(1H,s), 1O.7O(1H,s).

EXAMPLE 93

2-(4-Aminobenzyl)-5-[2-ethoxy-5-(4-meth٧lpiperazin-1-٧lsulphony[)- 

10 phenyl٦-3-n-propyl-2.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one

Obtained as a colourless foam (77%) from the title compound of 

Example 91 using the procedure of Example 52. Found: c，58.51; H，6.18; N, 

16.76. C2sH35N7O4S; 0.50 H2O requires c, 58.52; H, 6.31; N, 17.06%. δ 

(CDC!3): 0.83 (3H,t), 1.64 (3H,t), 1.72 (2H,m), 2.27 (3H,s), 2.48 (4H,m), 2.90

15 (2H,t)，3.10 (4H，m)，3.69 (2H，S), 4.36 (2Η,٩), 5.43 (2H，S)，6.62 (2H，d)，7.06

(2H,d), 7.14 (1H,d), 7.8◦ (1H,d), 8.76 (1H,s), 10.58 (1H,s) ^m.

EXAMPLE 94

1-(N-Ethylcarbamoylmethyl)-5-٢5-(4-methylp¡peraz¡n-1-ylsulphon٧l)-2- 

20 п-р٢орохурЬеп٧1]-3-п-р٢ору1-1,6-а|Ьу0٢о-7Н-ру٢аго1о[4,3-0٦р٧٢1т101п-7-опе

Obtained as a brown solid (40%) from the title compound of 

Preparation 102 and l-methylpipe^zine using the procedure of Example 1. δ 

(CDCI3): 1.01 (3H,t), 1.08 (3H,t), 1.18 (3H,t), 1.89 (2H,m), 2.04 (2H,m), 2.28 

(3H,s), 2.49 (4H,m), 2.97 (2H,t), 3.10 (4H,m), 3.29 (2H,m), 4.25 (2H,t), 5.23

25 (2H,S), 6.14 (1H,s), 7.18 (1H,d), 7.86 (1H，d)，8.87 (1H,s), 10.95 (1H，S).

LRMS: m/z 560 (Μ+1) + .
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EXAMPLE 95

1-[N-(2-Methoxyethyl)carbamo٧lmeth٧l]-5-٢5-(4-methylp¡peraz¡n-1-

ylsulphonyl)-2-n-propox٧phen٧l٦-3-n-propyl-1,6-d¡hydro-7H-p٧٢a2oloí4٦3-d1-

5 p٧r¡m¡din-7-one

Obtained as a white foam (63%〉from the title compound of 

Preparation 103 and l-methylpiperazine using the procedure of Example 1. 

Found: c，54.60; H, 6.87; N, 16.02. C27H39N7O6S requires c, 54.98; H, 6.67; 

N, 16.03%. δ (CDCI3): 1.05 (3H١t)! 1.20 (3H,t), 1.89 (2H，m)，2.04 (2H,m), 2.29

10 (3H,s), 2.50 (4H,m), 2.98 (2H，t)，3.10 (4H，m)，3.33 (3H,S), 3.43 (4H,m), 4.29

(2H,t), 5.28 (2H,S), 6.42 (1H,s), 7.18 (1H,d), 7.86 (1H,d), 8.88 (1H,s), 10.93 

(1H,s). LRMS: m/z 590 (Μ + 1)+.

EXAMPLE 96

15 5-٢5-(4-Methylpiperazin-1-ylsulphonyl١-2-n-propox٧phenyl]-1-

(morphol¡n-4-٧lcarbonylmethyl١-3-n-propyl-1,6-d¡hydro-7H-p٧razolo[4,3-

d]pyrim¡d¡n-7-one

Obtained as a beige sold (59%) ^om the title compound of 

Preparation 104 and l-methylpiperazine using the procedure of Example 1.

20 Found: c, 54.25; H, 6.5◦; N, 14.72. C2gH3gN7O6S; HO requires c, 54.27; H, 

6.67; N, 15.82%. δ (CDC3) 1.02 :(3؛H,t), 1.19 (3H,t), 1.88 (2H,m)，2.02 

(2H,m), 2.27 (3H,s), 2.50 (4H٠m), 2.98 (2H,t), 3.12 (4H，m)，3.56 (2H，m)，3.62 

(2H,m), 3.73 (4H,m), 4.24 (2H，t)，5.45 (2H,s), 7.15 7.83 (1H,d), 8.86

(1H,s), 0 87 (1H,s). LRMS: m/z 602 (Μ+1)+.

25
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EXAMPLE 97

5-٢5-(4-Meth٧lp¡peraz¡n-1-٧lsulphon٧l)-2-n-propoxypheny[٦-1-٢1S-

(m0rpholin-4-ylcarbon٧l)ethyl٦-3-n-pr0pyl-1,6-cüh٧dro-7H-pyrazolo-

5 ٢4.3-d٦pyrimidin-7-one

Obtained as a white solid (61%) from the title compound of Preparation 

109 and l-methylpiperazine using the procedure of Example 1. Found: c, 

55.16: H, 6.58: N, 15.39. C29H41N7O6S; 0.25 CH2CI2 requires c, 55.16: H, 

6.57; N, 15.39%. δ (CDC!3): 1.02 (3H,t), 1.20 (3H,t), 1.79 (3H,d), 1.87

1〇 2.06 (2H,m), 2.28 (3H，S), 2.50 (4H，m)，2.98 (2H，t)，3.10 (4H,m), 3.48 (2H,m), 

3.64 (6H,m), 4.27 (2H,t), 6.16 (1H,q), 7.18 (1H,d), 7.84 (1H,d), 8.86 (1H,s), 

10.91 (1H,s). LRMS: m/z616(M+1)+.

EXAMPLE 98

15 5-[5-(4-Meth٧lp¡peraz¡n-1-٧lsulphony[)-2-n-propox٧phen٧ll-1-í1R-

(morpholin-4-ylcarbonyl)eth٧l1-3-n-prop٧l-1.6-dih٧dro-7H-pyrazolo٢4,3-d٦-

p٧r¡m¡d¡n-7-one

Obtained as a cream foam (54%) from the title compound of 

Preparation 112 and 1-methy؛piperazine using he procedure of Example 1.

20 Found: c, 56.26; H，6.91: N, S.2O. C29H41N OgS requires c, 56.57; N, 6.71; 

N, 15.92%. δ (CDCI3): 1.00 (3H,t), 1.20 (3H，t)，1.79 (3H,d), 1.87 (2H，m)，2.06 

(2H٠m), 2.27 (3H,s), 2.56 (4H,m), 2.97 (2H,t)，3.0 (4H,m), 3.48 (2H,m), 3.64 

(6H,m), 4.27 (2H,t), 6.18 (1H,q), 7.18 (1H，d)，7.85 (1H,d)٠ 8.89 (1H,s), 10.90 

(1H,s). LRMS: m/z 616 (Μ+υ+.

25

EXAMPLE 99

5-[5-(4-Ме1Ь٧1р|'ре٢аг!п-1-у15и1рпопу1١-2-п-ргорохурИеп٧1٦-1-(2-

mo٢phol١n-4-yiethyl١-3-n-p٢opyl-1.6-dihyd٢o-7H-py٢azolo[4,3-d1pyrimidin-7-one

Obtained as a white solid (41%) from the title compound of Preparation
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114 and 1—methylpiperazine using the procedure of Example 1. δ (CDC!3): 

1.00 (3H,t), 1.20 (3H，t)，1.86 (2H，m)，2.06 (2H，m)，2.28 (3H,s), 2.50 (8H，m), 

2.92 (4H，m)，3.10 (4H，m)，3.60 (4H，m), 4.24 (2H,t), 4.68 (2H,t), 7.17 (1H,d),

5 7_82(1H，d), 8.88 (1H,S)，10.84 (1H，S). LRMS: m/z 589 (Μ+1)+_

EXAMPLE 100

5-٢5-<4-EthylD¡peraz¡n-1-ylsulphonyl)-2-n-propoxyphenyl٦-1-<2-

morphol¡n4-ylethyl١-3-n-propyl-1.6-dihydro-7H-p٧razolo[4.3-d]Dyr¡m¡dín-7-one

10 Obtained as a solid (36%) from the title compound of Preparation 114

of 1-ethylpiperazine using the procedure of Example 1. Found: c, 57.44; H, 

7.22: N，15.86. C29H43N7O5S requires c, 57.88; H，7.20; N, 16.29%. δ 

(CDC、): 1.00 (6H,m), 1.18 (3H,t), 1.86 (2H，m)，2.04 (2H,m), 2.4◦ (2Η)٩), 2.52 

(8H٠m), 2.86 (2H,t), 2.90 (2H,t), 3.10 (4H,m), 3.60 (4H,m), 4.24 (2H,t), 4.70

15 (2H，t)，7.16 (1H,d), 7.84 (1H,d), 8.86 (1H，S)，10.84 (1H,s). LRMS: m/z 603

(Μ + 1)+.

EXAMPLE 101

5-{5-[4-(2-Methox٧ethyl١p¡peraz¡n-1-ylsulphonyl]-2-n-proDoxyphenyl}-1-

20 <2-morphol¡n-4-ylethyl)-3-n-propyl-1.6-d¡h٧dro-7H-pyrazolo٢4,3-d٦pyr¡m¡d¡n-7-

one

Obtained as a white solid (35%) ^om the title compound of Preparation 

114 and 1٠(2-methoxyethyl)piperazine using the procedure of Example 1. 

Found: c, 56.41; H, 7.11; N, 15.07. C3oH45N7OgS: 0.30Η2Ο requires c，

25 56.55; H，7.21; N, 15.39%. δ (CDC!3): 1.00 (3H,t), 1.20 (3H,t), 1.86 (2H,m),

2.06 (2H,m), 2.50 (4H,m), 2.58 (4H,m), 2.86 (2H，t)，2.94 (2H,t), 3.0 (4H,m), 

3.28 (3H,s), 3.42 (2H,t), 3.60 (4H,m), 4.24 (2H,t), 4.70 (2H,t), 7.14 (1H,d),

7.82 (1H，d)，8.84 0 84 (1H，S). LRMS: 633 (Μ + 1)+.
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EXAMPLE 102

2-(N-Eth-ylcarbamoylmethyl)-5-r5-(4-meth٧lp¡peraz¡n-1-٧lsulDhony[١-2-

n-propoxyphenyl]-3-n-propyl-2.6-d¡h٧dro-7H-p٧razQlo[4,3-d]p٧r¡m¡d¡n-7-one

5 Obtained as a cream foam (61%) from the title compound of

Preparation 105 and l-methylpiperazine using the procedure of Example 1. 

Found: c, 54.59; H, 6.62; N, 16.32. C2H37N7O5S; 0.70 H2O requires c, 

54.57; H，6.76; N, 16.13%. δ (CDC!3): 1.02 (3H,t), 1.10 (3H,t), 1.20 (3H,t),

1.82 (2H,m), 2.07 (2H,m), 2.28 (3H，S)，2.50 (4H,m), 3.00 (2H,t), 3.11 (4H,m), 

1〇 3.29 (2H,m), 4.26 (2H,t), 4.99 (2H,s), 6.23 (1H,s), 7.17 (1H,d), 7.86 (1H，d),

8.82 (1H,s), 10.72 (1H,s). LRMS: m/z 560 (Μ+1٢.

EXAMPLE 103

2-٢N-<2-Methoxyethyl١carbamoylmethyl٦-5-٢5-(4-methylp¡peraz¡n-1- 

15 ylsulphonyl)-2-n-pr0P0xyphenyl]-3-n-pr0Pyl-2.6-dihydr0-7H-pyraz0lo-

[4,3-d]pyrimidin-7-one

Obtained as a cream foam (54%) from the title compound of 

Preparation 106 and 1-methy؛piperazine using the procedure of Example 1. 

Found: c，54.67: H，6.69; N, 15.89· C27H39N7O6S requires c, 54.98: H，6.67;

20 N, 16.03%. δ (CDC!3): 1.01 (3H,t), 1.17 (3H,t), 1.85 (2H，m), 2.04 (2H,m), 2.28 

(3H，S)，2. 0 3.00 (2H,t), 3.10 (4H,m), 3.30 (3H,s), 3.41 (4H,m), 4.26

(2H,t), 5.01 (2H,s), 6.38 7.17 (lH，d), 7.83 (1H,d), 8.82 (1H,s), 10.68

LRMS:m/z 590(M+1)+.

25 EXAMPLE 104

5-٢5-(4-Methylpipe٢az¡n-1-ylsulphon٧l١-2-n-propoxyphen٧l]-2-

(Γηο٢ρήοΙίη-4-١ζΐ03ώο٢١νΊ٢π6ίή٧Ι١-3-η-ΡΓορ١/1-2,6-άίή٧άΓ0-7Η-ρ١/Γ3ζο1ο[4,3-

d]py٢imid١n-٢-one

Obtained as a white foam (52%) from the title compound of
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Preparation 107 and l-methylpiperazine using the procedure of Example 1. 

Found: c, 54.74: H，6.46; N, 15.72. CssHsgNQsS; 0.20 CH2CI2 requires c, 

54.75; H, 6.42; N，15.85%. δ (CDCI3): 1.02 (3H，t)，1.15 (3H,t), 1.90 (2H,m),

5 2.02 (2H,m), 2.27 (3H，S)，2.49 (4H,m), 3.00 (2H,t), 3.10 (4H,m), 3.65 (4H,m),

3.72 (4H,m), 4.24 5.21 (2H,s), 7.15 (1H,d), 7.85 (1H,d), 8.81 (1H，S)٠
10.58 (1H,S)· LRMS: m/z 602 (Μ+1)+_

EXAMPLE 105

10 5-٢5-<4-Methylp¡peraz¡n-1-ylsulphon٧l)-2-n-propox٧phenyl٦-2-٢1S-

(morpholin-4-٧lcarbonyl١ethyl1-3-n-prop٧l-2,6-dihydro-7H-D٧razolo٢4,3-d]-

pyr¡m¡d¡n-7-one

Obtained as a white foam (52%) from the title compound。f 

Preparation 110 and l-methylpiperazine using the procedure of Example 1.

15 Found: c, 54.57; H, 6.52; N，15.15. C29H41N7OS; 0.36 CH2CI2 requires c, 

54.56; H, 6.51; N, 15.17%. δ (CDC!3): 1.01 (3H,t), 1.15 (3H,t), 1.82 (3H,d), 

1.88 (2H,m), 2.03 (2H,m), 2.26 (3H,s), 2.50 (4H,m), 2.98 (2H,m), 3.11 (4H,m), 

3.30 (2H,m), 3.48 (2H,m), 3.64 (4H，m)，4.27 (2H,t), 5.6◦ (1Η,٩), 7.16 (1H,d),

7.83 (1H,d), 8.79 (1H,s), 10.64 (1H,s). LRMS: m/z 616 (Μ+1)*.

20

EXAMPLE 106

5-[5-<4-Methylpiperazin-1-٧lsulphonyl)-2-n-propoxyphenyl]-2-٢1R-

(morphol¡n-4-ylcarbonyl)ethyl٦-3-n-propyl-2,6-d¡hydro-7H-pyrazolo[4,3-d]-

pyrimidin-7-one

25 Obtained as a yellow foam (54%) from the title compound of

Preparation 13 and l-methyjpiperazine using the procedure of Example 1. 

Found: c, 55.55; H, 6.86; N, 15.18. C29H4٦N70gS; 0.16 CH2CI2 requires c, 

55.65; H, 6.62; N, 15.58%. δ (CDC!3): 1.01 (3H,t), 1.13 (3H,t), 1.82 (3H,d)١
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-1.9◦ 2.03 (2H,m), 2.25 (3H,s), 2.47 (4Н，т)，3.00 (2Н,т), 3.09 (4Н,т),

3.3◦ (2Н，т), 3.48 (2Н，т)，3.66 (4Н,т), 4.25 (2H,t), 5.59 (1Η,٩), 7.17 (1H，d)，

7.83 (1H,d)٠ 8.8◦ (1H,s), 10.63 (1H,s). LRMS: m/z 616 (Μ+1)+.

5

EXAMPLE 107

5-[5-(4-Methylpiperazin-1-٧lsulphonyl)-2-n-propoxyphen٧l٦-2-<2-

morphol¡n-4-yleth٧l١-3-n-propyl-2.6-d¡h٧dro-7H-py٢azoloí4.3-d]p٧r¡m¡d¡n-7-one

Obtained as a white solid (52%) from the title compound of Preparation

10 115 and 1-methylpiperazine using the procedure of Example 1. Found:

c, 56.44; H, 7.16; N, 16.07. C2H41N7O5S; 0.50 HO requires c，56.36: H, 

7.09; N, 16.43%• δ (CDCI3): 1.02 (3H,t), 1.12 (3H,t), 1.98 (2H,m), 2.02 

(2H,m), 2.28 (3H,s), 2.50 (8H,m), 2.98 (4H，m), 3.10 (4H,m), 3.66 (4H,m), 4.22 

(2H,t), 4.40 (2H,t), 7.16 (1H,d), 7.82 (1H,d)٠ 8.80 (1H,s), 10.56 LRMS:

15 m/z 589 (M+1)+.

EXAMPLE 108

5-[5-(4-Ethylpiperazin-1-٧lsulphonyl)-2-n-propox٧phenyl٦-2-(2-morphin-

4-ylethyl١-3-n-propyl-2.6-d¡hydro-7H-pyrazoloí4.3-d1pyr¡m¡d¡n-7-one

20 Obtained as a yellow oil (24%) from he titie compound of Preparation

115 and 1-ethylpiperazine using the procedure of Example 1. Found: c, 

57.04; H, 7.28: N, 15.46.。25ル3ル〇53 0.50 HO requires c, 57.03; H, 7.26; 

N, 16.05%. δ (CDCI3): 1.04 (3H,t), 1.14 (3H,t), 1.90 (2H,m), 2.04 (2H,m), 2.40 

(2H,q), 2.50 (8H,m), 3.00 (4H,m), 3.10 (4H，m), 3.68 (4H,m), 4.23 (2H,t), 4.40

25 (2H,t), 7.14 (1H,d), 7.82 (1H，d)，8.8◦ (1H，S)，10.56 (1H,s). LRMS: m/z 603

(Μ+1)+.
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EXAMPLE 109

5-{5-٢4-<2-Hydroxyethyl١p¡peraz¡n-1-٧lsulphon٧l٦-2-n-propoxypheny[}-2-

(2-morpholin-4-ylethyl)-3-n-propyl-2.6-dih٧dro-7H-p٧razolo[4.3-d٦p٧rimjdin-7-

5 one

Obtained as a white solid (36%) from the title compound of Preparation 

115 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 

Found: c，56.05; H，7.02; N，15.31. C29H43N7O6S requires c, 56.38; H, 7.02; 

N, 15.87%. δ (CDC!3): 1.04 (3H,t), 1.14 (3H,t), 1.88 (2H,m), 2.04 (2H,m), 2.30

1〇 (1H,s), 2.48 (6H,m), 2.60 (4H,m), 2.96 (4H,m), 3.10 (4H,m), 3.57 (2H,t), 3.70 

(4H,m), 4.24 (2H,t), 4.38 (2H,t), 7.17 (1H,d), 7.82 (1H,d), 8.80 (1H,s), 10.60 

(1H，s)_LRMS:m/z619(M+1)+.

EXAMPLE 110

15 2-٢2-<4-Methylp¡peraz¡n-1-yl)eth٧l]-5-[5-(4-methylp¡perazin-1-

ylsulphon٧l)-2-n-Dropoxyphenyll-3-n-propyl-2,6-dih٧dro-7H-pyrazo[o٢4.3-

djpyrirnidin-7-one

Obtained as a white foam (43%) from the title compound of 

Preparation 116 and l-methylpiperazine using the procedure of Example 1.

20 Found: c, 56.20: H, 7.43; N, 17.78. C29H44N8O4S; 0.20 CH2C2؛ requires c, 

56.38; H，7.24; N, 18.14%. δ (CDCI3): 1.02 (3H,t), 1.14 (3H,t), 1.86 (2H,m), 

2.02 (2H,m), 2.26 (3H,s), 2.30 (3H，S)，2.46 (8H,m), 2.58 (4H，m)，2.97 (4H,m), 

3.12 (4H,m), 4.20 (2H,t), 4.40 (2H,t), 7.14 (1H，d)，7.80 (1H,d), 8.80 (1H,s), 

10.55 (1H,S). LRMS:m/z602 (M+1)+.

EXAMPLE 111

5-٢5-(4-Ethylpipe٢azin-1-ylsulphon٧l)-2-n-propoxyphenyl٦-3-n-propyl-2-

<2-pyrazol-1-٧lethyl)-2.6-d¡h٧dro-7H-p٧razolo[4.3-d]pyr¡m¡d¡n-7-one

Obtained as a white foam (45%) from the title compound of
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Preparation 118 and l-ethylpiperazine using the procedure of Example 1. 

Found: c, 57.62: H, 6.59; N，19.05. C28H38N8O4S requires c, 57.71; H, 6.57; 

N, 19.23%. δ (CDCI3): 0.82 (3H,t), 0.98 (3H,t), 1.11 (3H,t), 1.44 (2H,m), 1.98

5 (2H,m), 2.38 (2H,m), 2.44 (2H,m), 2.48 (4H,m), 3.00 (4H,m)١ 4.20 (2H,t), 4.64

(2H,t), 4.76 (2H,t), 6.02 (1H,s), 6.86 (1H,s), 7.08 (1H，d)，7.54 (1H，S), 7.79

8.70 (1H,s), 10.69 (1H,s). LRMS: m/z 583 (Μ+1)+.

EXAMPLE 112

10 5-[5-<4-EthylD¡peraz¡n-1-ylsulphon٧l)-2-n-propox٧phenyl1-3-n-prop٧l-2-

í2-(1.2.3-tr¡azol-1-yl)ethyl]-2.6-d¡hydro-7H-pyrazolo٢4,3-d٦pyrim¡d¡n-7-one

Obtained as a white foam (57%) from the title compound of 

Preparation 120 and l-ethylpiperazine using the procedure of Example 1. 

Found: c, 55.13: H，6.44: N，21.41. C27H37N9O4S requires c, 55.56; H，6.39;

15 N, 21.60%. δ (CDCy： 0.82 (3H,t), 0.96 (3H，t)，1.14 (3H,t), 1.51 2.00

(2H,m), 2.38 (2H,m), 2.50 (4H,m), 2.58 (2H,t), 3.04 (4H,m), 4.20 (2H,t), 4.76 

(2H，t)，5.04 (2H,t), 7.15 (2H,d), 7.63 7.80 (2H，d)，8.72 (1H,s), 058

(1H,S). LRMS:m/z584(M+1)+.

20 EXAMPLE 113

5-٢5-(4-Methylp¡peraz¡n-1-٧lsulphonyl)-2-n-propoxyphen٧l٦-3-n-propyl-

2-٢2-(1,2,4-t٢iazol-1-yl١ethyl٦-2.6-dihydro-7H-pyrazolo[4.3-d3p٧٢imidin-7-one

Obtained as a white sold (33%) ^om the title compound of Preparation 

122 and 1-methyipiperazine using the procedure of Example 1. Found: c,

25 54.58: H, 6.24: N, 21.57. C26H35N9O4s requires c, 54.82; H, 6.19; N,

22.13%. δ (CDCI3): 0.86 (3H,t), 1.13 (3H,t), 1.55 (2H,m), 2.00 (2H,m), 2.24 

(3H,s), 2.46 (4H,m), 2.62 (2H,t), 3.08 4.22 (2H,t), 4.70 (2H,t), 4.90

(2H,t), 7.12 (1H，d)，7.66 (1H,s), 7.78 (1H,d), 7.92 (1H,s), 8.70 (1H,s), 10.60 

(1H，s).LRMS:m/z 570(M+1)+.

30
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EXAMPLE 114

5-í5-<4-Ethylp¡perazin-1-ylsulphon٧l)-2-n-propoxyphen٧l٦-3-n-proDyl-2-

í2-(1,2,4-triazol-1-yl١ethyl٦-2,6-d¡hydro-7H-p٧razolo٢4,3-d٦pyrim¡d¡n-7-one 

5 Obtained as a white solid (37%) from the title compound of Preparation

122 and Vethylpiperazine using the procedure of Example 1. Found: c,

55.14: H，6.37: N, 21.14. C27H37N9O4S requires c, 55.56: H，6.39: N,

21.60%. δ (CDCI3): 0.87 (3H,t), 0.98 (3H,m), 1.14 (3H，t), 1.57 (2H,m), 2.00 

(2H,m), 2.38 (2H,m), 2.50 (4H,m), 2.62 (2H,t)，3.05 (4H,m), 4.22 (2H,t), 4.68

1〇 (2H,t), 4.88 (2H,t), 7.12 (1H，d)，7.66 (1H，S), 7.8◦ (1H，d)，7.92 (1H,s), 8.70 

(1H,s), 10.60 (1H，S)_ LRMS:m/z584 (Μ + 1)+.

EXAMPLE 115

5-٢5-(4-EthylDÍperazin-1-ylsuÍphonyl١-2-n-propoxyphenyl٦-2-(2- 

15 n¡trophenyl١-3-n-propyl-2.6-d¡hyd٢o-7H-pyrazolo٢4.3-d]p٧rím¡d¡n-7-one

Obtained as a yellow foam (36%) from the title compound of 

Preparation "123 and 1-ethylpiperazine using the procedure of Example 1. δ 

(CDCy： 0.90 0.99 1.11 (3H,t), 1.75 (2H，m), 2.02 (2H,m), 2.38

(2H٠m), 2.50 2.85 (3H,t), 3.08 4.20 (2H,t), 7.13 7.58

20 (1H，d)，7.74 (3H,m), 8.17 8.82 (1H,s), 10.64 (1H,s). LRMS: 610

(Μ+1)+.

EXAMPLE 116

2-(2-Am¡noDhenyl١-5-í5-(4-ethylp¡Deraz¡n-1-ylsu¡phonyl)-2-n- 

25 Dropoxyphenyn-3-n-propyl-2.6-dihydro-7H-pyrazolo[4,3-d٦p٧٢in٩idin-7-one

A stirred mixture of he title compound of Example 115 (622 mg，"1.02 

mmol)，10% palladium on charcoal (100 mg), e^ianol (10 ml) and ethyl 

acetate (30 ml) was hydrogenated at 345 kPa (50 ps¡) and 5O٥C for 3 hours 

and then at room temperature for 18 hours. The resulting mixture was
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filtered, then the filtrate combined with an ethyl acetate wash of the filter pad 

and evaporated under reduced pressure to afford the title compound (100%) 

as a white powder, δ (CDCI3): 0.87 (3H,t), 0.98 (3H,m), 1.12 (3H,t), 1.70

5 (2H,m), 2.0 (2Η,٩), 2.38 (2H,m), 2.48 (4H，m)，2.90 (2H,t), 3.08 (4H,m), 3.92

(2H١s), 4.23 (2H,t), 6.86 (2H,d), 7.13 (2H，d)٠ 7.27 (1H,d), 7.81 (1H，d)，8.80 

(1H,s), 10.62 (1H,s). LRMS: m/z 580 (Μ + 1)+.

EXAMPLE 117

10 5-[5-(4-Eth٧lD¡peraz¡n-1-ylsulphonyl)-2-n-propoxyphenyl٦-2-(2-

methanesulphonarn¡dophenyl)-3-n-prop١/l-2,6-d¡hydro-7H-Dyra2olo٢4,3-d٦-

pyr¡m¡d¡n-7-one

Methanesulphonyl chloride (◦.156 ml，2.0 mmol) was added to a stirred 

solution of the title compound of Example 116 (583 mg, 1.0 mmol) jn pyridine

15 (8 ml), under nitrogen, and the resulting solution stirred at 5O٠C for 18 hours,

then evaporated under reduced pressure. The residue was partitioned 

between ethyl acetate and water, then the separated organic phase washed 

with brine, dried (MgS04) and evaporated under reduced pressure. The 

resulting brown foam was purified by column chromatography。n silica gel,

20 using an elution gradient of dichloramethane:methanol (100:0 to 99:1 to 98:2 

to 97:3), to yield the title compound (32%) as a cream foam. Found: c，

53.96; H, 6.01; N，4.38ا. C30H39N7O6S2; 0.60 Η2Ο requires c，3.89; H，6.06; 

N，14.67%. δ (CDC13): 0.91 (3H,t), 1.01 (3H,t), 1,19 175 (2H,m), 2.07

(2H，m)，2.40 (2Η,٩), 2.53 (4H,m), 2.93 (2H,t), 3.07 (3H,s), 3.09 (4H，m)٠ 4.29

25 (2H,t), 7.16 (2H,m), 7.35 (2H,m), 7.57 7.82 (2H,d), 8.80 (1H,s), 10.74

(1H,s). LRMS: m/z 658 (Μ+υ+.
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EXAMPLE 118

5-[5-(4-Methylpiperazin-1-ylsulphon٧l١-2-n-propoxyphenyl٦-2-(4-

nit٢ophenyl)-3-n-propyl-2.6-dihyd٢o-7H-p٧٢azolo٢4,3-d]p٧٢imidin-7-one

5 Obtainedasayellowfoam(63%)fromthetitlecomp。^

Preparation 124 and 1-methylpiperazine using the procedure of Example 1. δ 

(CDCI3): 0.96 (3H,t), 1.16 (3H，t)，1.8◦ (2H，m)，2.05 (2H，m), 2.27 (3H,s), 2.49 

(4H,m), 3.10 (6H,m), 4.27 (2H，t)，7.18 (1H，d)，7.83 (2H,d), 7.86 (1H,d), 8.46 

(2H,d), 8.84 (1H,s), 0 75 (1H,s). LRMS: m/z 596 (Μ + 1) + .

10

EXAMPLE 119

2-(4-Aminophenyl)-5-٢5-<4-methylpiperazin-1-ylsulphonyl١-2-n-

propoxyphenyl٦-3-n-propyl-2,6-dihydro-7H-pyrazolo[4,3-d]p٧rin٩idin-7-one

Obtained as a yellow foam (71%) ؛「от the title compound of Example 

15 118 using the procedure of Example 116. δ (CDCI3): 0.89 (3H,t), 1.16

1.78 (2H,m), 2.04 (2H,m), 2.27 (3H，S), 2.49 2.96 (2H,t), 3.10 (4H,m),

4.22 (2H，t)，6.76 (2H，d)，7.18 (1H,d), 7.29 (2H，d)，7.83 (1H,d), 8.82 (1H,s), 

10.59 (1H，S). LRMS: 566 (Μ+1)+.

20 EXAMPLE 120

2-(4-Methanesulphonam¡dophenyl)-5-[5-(4-methylp¡peraz¡n-1-

ylsulphonyl١-2-n-Dropoxyphenyl]-3-n-propyl-2.6-dihyd٢o-7H-p١/٢azolo٢4٦3-d٦-

pyrim¡d¡n-7-one

Obtained as a yellow foam (55%) from the title compound of Example 

25 119 and methanesulphonyj chloride using the procedure of Example 117.

Found: c, 53.05; H, 5.72; N, 14.94. C3oH39N706S2； 0.20 H2O requires c, 

53.08; H, 5.71; N, 14.84%. ة (CDCI3): 0.97 1.19 (3H,t), 1.80 (2H,m),

2.07 (2H,m), 2.30 (3H,s), 2.52 (4H,m), 3.02 (2H,t), 3.16 (7H,m), 4.28 (2H,t), 

6.90 (1H,d), 7.19 (1H,d), 7.42 (2H,d), 7.57 (2H,d), 7.85 (1H,d), 8.83

30 10.72 (IH,s' LRMS: mz 644 (Μ+1)'
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E)<AMPLE121

5-[5-r4-Ethylpiperaz¡n-1-٧lsijlphon٧l)-2-n-propox٧phen٧l1-2-(4-

nitrophenyi١-3-n-propyl-2,6-dihyd٢o-7H-py٢azolo[4.3-d٦pyrimidin-7-one

5 Obtained as a yellow solid (82%) from the title compound of

Preparation 124 and l-ethylpiperazine using the procedure of Example 1. δ 

(CDC!3): 0.96 (3H,t), 1.16 (3H,t), 1.42 (3H，t)，1.80 (2H,m), 2.02 (2H，m)，2.24 

(2H,m), 2.44 (4H,m), 3.10 (6H,m), 4.31 (2H，t)，7.18 (1H,d), 7.80 (2H,d), 7.86

8.46 (2H,d), 8.88 (1H,s), 10.79 (1H，S)_ LRMS: m/z 610 (Μ + 1)+.

10

EXAMPLE 122

2-(4-Aminophen٧l)-5-[5-(4-eth٧lpiperazin-1-ylsulphonyl)-2-n-

propox٧phen٧l]-3-n-propyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

Obtained as a white solid (64%) from the title compound of Example 

15 121 using the procedure of Example 116. δ (CDCI3): 0.91 (3H,t), 1.16(3H,t),

1.40 (3H,t), 1.83 (2H,m), 2.05 (2H,m), 2.25 (2H,m), 2.49 (4H,m), 2.96 (2H,t), 

3.10 (4H,m), 4.28 (2H,t), 6.80 (2H,d), 7.18 (1H,d), 7.32 (2H,d), 7.83 (1H,d), 

8.86 10.64 (1H,s). LRMS: m/z 580 (Μ+1)+.

20 EXAMPLE 123

2-(4-Ethanesulphonamidophenyl)-5-i5-(4-ethyipiperazin-1-ylsulphonyl)-

2-n-propoxyphenyl٦-3-n-proDyl-2.6-dihydro-7H-pyrazolo٢4,3-d]pyrimidin-7-one

Obtained as a pink solid (52%) from the title compound of Example 

122 and ethanesulphonyl chloride using the procedure of Example 117.

25 Found: c, 55.07; H, 6.18; N, ^.39. C3٦H4٦N7OsS2 requires c, 55.42; H, 6.15; 

N, 14.59%. δ (CDC3) 0.96 :(3؛H,t), 1.18 (3H,t), 1.42 (3H,t), 1.78 (2H，m)，2.02 

(2H,m), 2.42 (2H,m), 2.58 (4H，m)，3.02 (2Η,ί), 3.16 (4H,m), 3.20 (2H,m), 4.22 

(2H,t), 7.18 (2H,d), 7.43 7.82 (2H,d), 8.80 (1H,s), 0 7◦ (1H,s).

LRMS: m/z 672 (Μ+1)+.

30
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EXAMPLE 124

5¿5-(4-Ethylp¡pe٢az¡n-1-ylsulphon٧l١-2-n-propox٧phenyl٦-3-n-propyl-2-

[4-(ргор-2-у15и1рпопат1с1о)рпеп٧1]-2.6-с]!Ьус1го-7Н-ругаго1о٢4.3-с1]р٧нтН!п-7- 

5 !

Obtained as a solid (28%) from the title compound of Example 122 and

2-propanesulphonyl chloride using the procedure of Example 117. Found: 

c, 53.59; H，6.15; N, 13.34. C32H43N7O6S2； 0.17 H2O requires c, 53.64; H, 

6.53; N, 13.68%. δ (CDCI3): 0.92 (3H,t); 1.03 (3H,t), 1.18 (3H,t), 1.42 (6H,m),

10 1.78 (2H,m), 2.07 (2H，m), 2.38 (2H,t), 2.57 (4H,m), 3.02 (2H，t)，3.16 (4H,m),

3.38 (1H,m), 4.22 (2H，t), 7.18 (2H,d), 7.45 (3H,m), 7.80 (2H,d), 8.80 (1H,s)١ 
10.71 (1H,s). LRMS: m/z 686 (Μ+1)+.

EXAMPLE 125

15 5-٢5-(4-Methylp¡perazin-1-٧lsulphonyl)-2-n-propox٧phenyl٦-3-n-propyl-

2-pyrimidin-2-yl-2.6-dihydro-7H-pyrazolo[4.3-d٦pynmidin-7-one

Obtained as a white foam (40%) ^om the title compound of 

Preparation 125 and 1-methylpiperazine using the procedure of Example 1. δ 

(CDC3) 1.00 :(3؛H,t), 1.18 (3H,t), 1.8◦ (2H,m), 2.06 (2H,m), 2.28 (3H,s), 2.50

20 (4H,m), 3.13 (4H，m), 3.46 (2H,t), 4.26 (2H,t), 7.18 (1H,d), 7.4◦ 7.85

(1H,d), 8.88 (1H,s), 8.92 (2H,m), 10.70 (1H,s). LRMS: m/z 553 (Μ + 1)+.

EXAMPLE 126

2-Cyclobutylmeth٧l-5-٢2-ethox٧-5-<4-meth٧lp¡peraz¡n-1- 

25 ylsulphonyl)phen ٧[٦ -3-n-propyl-2.6-dihyd٢o-7H-pyrazolo[4,3-d]pyrimidin-7-one

Obtained as a white solid (84%) from the title compound of Preparation 

126 and 1-meihylpiperazine using the procedure of Example 1. δ (CDCI3): 

1.01 (3H٠t), 1.60 (3H,t), 1.88 (6H,m), 2.08 (2H,m), 2. 0 (3H,s), 2.52 (4H,m), 

2.98 (3H，m)，3.12 (4H,m), 4.33 (4H,m)١ 7.15 (1H١d), 7.81 (1H.d)，8.79 (1H,s),

30 10.54 (1H，S). LRMS: m/z 529 (Μ+1)+.
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EXAMPLE 127

2- C٧clobutylmeth٧l-5-٢5-<4-methylp¡peraz¡n-1-٧[sulphony[١-2-n- 

propox٧phen٧l٦-3-n-propyl-2.6-d¡hydro-7H-pyrazolo[4.3-d٦pyrim¡din-7-one

5 Obtained as a white foam (56%) the title compou^^

Preparation 127 and 1-methylpiperazine using the procedure of Example 1. 

Found: c, 59.24: H，7.0 N, 15.24. СгНзАбО々 requires c, 59.76: H, 7.06; 

N, 15.44%. δ (CDCI3): 1.04 (3H，t)，1.12 (3H，t)，1.90 (6H，m), 2.06 (4H,m), 2.30 

(3H,s), 2.50 (4H,m), 2.98 (3H,m), 3.12 (4H，m), 4.22 (2H,t), 4.30 (2H,d), 7.14

10 (1H,d), 7.80 (1H,d), 8.78 (1H,s), 10.54 (1H,s). LRMS: m/z 543 (Μ+1)+.

EXAMPLE 128

5-٢5-(4-Ме1Ь٧1р1рега2!п-1-٧1зи1рЬопу1)-2-п-ргорохурпепу1٦-2-(1-

ox¡dopyr¡d¡n-2-yl١methyl-3-n-prop٧l-2,6-d¡h٧d٢o-7H-p٧razolo[4,3-d٦p٧r¡m¡d¡n-7-

15 one

3- Chloroperoxybenzoic acid (50-55%; 152 mg, 0.44 mmol) was added 

to a stirred solution of the title compound of Example 6 (108 mg, 0.19 mmol) 

in dichloromethane (5 ml), under nitrogen，and stirrng continued for 18 hours. 

The reaction mixture was diluted with dichloromethane (20 ml)，washed

20 successively with 5% aqueous sodium metabisulphite solution (20 ml), 10% 

aqueous potassium carbonate solution (20 ml) and brine (15 ml), then dried 

(MgSO4) and evaporated under reduced pressure. The resulting yellow ioam 

was purified by column chromatography on silica gel，using an elution 

gradient of dichloromethane:methanol: 0.880 aqueous ammonia (100:1:1 to

25 100:3:1), to give the title compound (36 mg) as an ◦range solid, δ (CDCI3):

，1.00 (3H,t), 1.15 (3H,t), 1.79 (2H,m), 2.07'(2H,m), 2.28 (3H,m), 2.48 

3.00 (2H,t), 3.12 (4H,m), 4.27 (2H,t), 5.82 (2H，S)，6.79 (1H,d), 7.22 (3H,m), 

7.85 (1H,d), 8.30 (1H,d), 8.80 (1H，S)，10.68 LRMS: 582 (Μ+1)+.
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EXAMPLE 129

5-í5-(4-Eth٧lp¡perazin-1-ylsulphonyl)-2-n-propox١/phenyl]-2-(1-

ox¡doD٧r¡d¡n-2-yl١methyl-3-n-propyl-2.6-d¡h٧dro-7H-pyrazolo٢4,3-dlDyr¡m¡d¡n-7-

5 one

Obtained as a yellow foam (63%) from the title compound of Example 

12 using the procedure of Example 128. Found: c, 57.04; H, 6.14; N, 15.8◦. 

C29H37N7OS; 0.25 CH2CI2 requires c, 56.95; H，6.13; N, 15.89%. δ (CDCI3): 

0.99 1.19 (3H,t), 1.80 (2H,m), 2.02 (2H,m), 2.41 (2Η,٩), 2.52 (4H,m),

1〇 3.01 (2H,t), 3.09 (4H,m), 4.26 (2H,t), 5.80 (2H,s), 6.89 7.20 (3H,m),

7.83 (1H,d), 8.28 (1H，d), 8.80 (1H,s), 11.63 (1H,s). LRMS: 596 (Μ+1)+_

EXAMPLE 130

3-Ethyl-5-i2-<2-methoxyethoxy١-5-<4-meth٧lpiperazin-٦-ylsulphon٧l١phenyl٦-2-

15 (pyr¡d¡n-2-٧l١meth٧l-2,6-d¡h٧dro-7H-p٧razolo[4.3-d]pyr¡m¡d¡n-7-one

Obtained as white foam (85%) from the title compound of Preparation 

133 and 1-methylpiperazine using the procedure of Example 1. Found: 

c,55.82; Η.5.84; N,16.54. C27H33N7O5S; 0.75 H2O requires C，55_80; Η,5.98; 

N, 16.87%. SCDCI3): 1.30 (3H,t), 2.26 (3H,s), 2.48 (4H,m), 3.0 (2H,q), 3.1◦

2〇 (4H,m), 3.58 (3H,s), 3.87 (2H,t), 4.42 (2H,t), 5.67 (2H,s), 7.07 (٦H,d), 7.14 

(1H,d), 7.20 7.61 (1H,m), 7.81 (IHd)，8.57 (1H,d), 8.70 (1H,s), 10.86

(1H,S),. LRMS: m'z 569 (Μ+2)+.

EXAMPLE 131

25 3-Ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methox٧ethoxy)phen٧l]-2-

(py٢idin-2-yi)methyl-2.6-dihydro-7H-pyrazolo[4.3-d٦pyrimidin-7-one

Obtained as a white foam (73%) ^om the title compound of 

Preparation 133 and l-ethylpiperazine using the procedure of Example 1. 

Found: 0,57.08:^6.04:^16.51. C2H35N7O5S; 0.50 HO requires

30 c,56.93; H, 6.14; N, 16.60%. SCDCI3): 1.01 (3H,t), 1.30 (3H,t), 2.39 (2H,q),
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2.53 (4H,m), 3.01 (2H，q)，3.10 (4H,m), 3.59 (3H,s), 3.87 (2H,t), 4.41 (2H,t), 

5.68 (2H,S), 7.08 (1H,d), 7.15 (1H,d), 7.2◦ (1H,m)，7.61 7.82 (1H,d),

8.57 (1H,d), 8.70 (1H,s), 0.85 LRMS: mz 582 (Μ+1)+.

5
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PREPARATION 1

Ethyl 3-ethyl-1 H-pyrazole-5-carboxylate 

Ethanolic sodium ethoxide solution (21% w/w; 143 ml, 0.39 mol) was

5 added dropwise to a stirred, ice-cooled solution of diethyl oxalate (59.8 ml, 

0.44 mol) in absolute ethanol (200 ml) under nitrogen and the resulting 

solution stirred for 15 minutes. Butan-2-0ne (39 ml, 0.44 mol) was then 

added dropwise, the cooling bath removed, the reaction mixture stirred for 18 

hours at room temperature and then for 6 hours at 4O٠C, then the cooling

10 bath reintroduced. Next, glacial acetic acid (25 ml，0.44 mol) was added 

dropwise, the resulting solution stirred for 30 minutes at o٠c, hydrazine 

hydrate (20 ml, 0.44 mol) added dropwise, then the reaction mixture allowed 

to warm to「oom temperature and maintained there over a period of 18 hours, 

before being evaporated under reduced pressure. The residue was

15 partitioned between dichloromethane (300 ml) and water (100 ml)，then the 

organic phase separated, washed with water (2 X 100ml), dried (Na2SO4) and 

concentrated under reduced pressure to give the title compound (66.0 g). δ 

(CDCI3): 1.04 (3H,t), 1.16 (3H，t)，2.70 (2Η,٩), 4.36 (2H，q)，6.60 (1H,s). LRMS: 

m/z 169 (Μ+1)'

20

PREPARATION 2

3-Ethvl-1 H-p١/٢azole-5-carboxyl¡c acid 

Aqueous sodium hydroxide solution (10Μ; 100 ml, "1.0 mol) was added

dropwise to a stirred suspension of the title compound of Preparation 1 (66.0

25 g，0.39 mol) in methanol and the resulting solution heated under reflux for 4 

hours. The cool reaction mixture was concentrated under reduced pressure 

to ca. 200 ml, diluted with water (200 ml) and this mixture washed with 

toluene (3 X "100 ml). The resulting aqueous phase was acidified with 

concentrated hydrochloric acid to pH 4 and the white precipitate collected and



WO 98/49166 PCT/EP98/02257

-83-

dried by suction to provide the title compound (34.1 g). δ (DMSO٥6): 1.13 

(3H,t), 2.56 (2Η,٩), 6.42(H,S).

5

10

15

20

25

30

PREPARATIONS

4-Nitro-3-n-propyl-1 H-pyrazole-5-carboxylic acid 

Fuming sulphuric acid (17.8 ml) was added dropwise to stirred，ice-

cooled fuming nitric acid (16.0 ml), the resulting solution heated to 5O٥C, then

3-n-propyl"1 H-pyrazole-5-carboxylic acid (Chem. Pharm. 巳니„.，1984,^2,

1568; 16.4 g, 0.106 mol) added portionwise over 3◦ minutes whilst 

maintaining the reaction temperature below 6O٠C. The resulting solution was 

heated for 18 hours at 6O°C, allowed to cool，then poured onto ice'. The white 

precipitate was collected, washed with water and dried by suction to yield the 

title compound (15.4 g), m.p. 170-172٥C. Found: c, 42.35; H，4.56: N, 21.07. 

C7HgN3O4 requires c, 42.21; H, 4.55; N, 21.10%• δ (DMSO٥6): 0.90 (3H,t), 

1.64 (2H,m), 2.83 (2H,m), 14.0◦ (1H,s).

PREPARATION 4

3-Ethyl-z!-nitro-1 H-pyrazole-5-carboxylic acid 

Obtained from the title compound of Preparation 2, by analogy with

Preparation 3, as a brown solid (64%). δ (DMS0d6): 1.18 (3H,t), 2.84、2H,m),

13.72 (1H,s).

PREPARATIONS

4-Nit٢o-3-n-propyl-1H-pyrazole-5-carboxamide 

A solution of the title compound of Preparation 3 (15.4 g, 0.077 mol) in

thionyl chloride (75 ml) was heated under reflux for 3 hours and then the cool

reaction mixture evaporated under reduced pressure. The residue was

azeotroped with tetrahydrofuran (2 X 50 ml) and subsequently suspended in 

tetrahydrofuran (50 ml), then the stirred suspension ice-cooled and treated
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with gaseous ammonia for 1 hour. Water (50 ml) was added and the resulting 

mixture evaporated under reduced pressure to give a solid which，after 

trituration with water and drying by suction, furnished the title compound

5 (14.3 g), m.p. 197-19SC. Found: c, 42.35; H, 5.07: N, 28.38. C7H٦0N4O3

requires c，42.42; H, 5.09; N，28.27%. δ (DMSO٥6): 0.90 (3H,t), 1.68 (2H，m), 

2.86 (2H,t), 7.68 (1H,s), 8.0◦ (1H，S).

PREPARATION 6

10 3-Ethyl-4-nitr0-1H-D٧raz0ie-5-carb0xamide

Obtained from the title compound of Preparation 4, by analogy with

Preparation 5, as a white sod (90%). δ (DMSO٥6): 1.17 (3H，t)，2.87 (2H，m)， 

7.40 7.60 (1H,s), 7.90 LRMS: m/z 185 (Μ+1)+.

15 PREPARATION?

4~Ат!по-3-п-РгоруМН-р٧га2о1е-5-сагЬохат!с1е

A stirred mixture of the title compound of Preparation 5 (10.0 g, 0.050 

mol), 10% palladium on charcoal (1.5 g) and ethanol (400 ml) was 

hydrogenated for 18 hours at 345 kPa (50 psi) and 5O٠C, then filtered. The

20 filtrate was combined with an ethanol wash (200 ml) of the filter pad and then 

evaporated under reduced pressure to give an orange solid which，〇门 
crystallisation from ethyl acetate:methanol, afforded the title compound (6.8 g) 

as a white solid, m.p. 196-201٥C_ Found: c, 48.96: H, 6.98; N, 32.08. 

C7H12N4O; 0.25 HO requires c, 48.68; H, 7.30; N, 32.44%. δ (DMSO٥6):

25 0.88 (3H,t), 1.55 (2H，m)，2.46 (2H,t), 4.40 (2H,s), 7.00 (1H,s), 7.12 (1H,s),

12.20 (1H,s).
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PREPARATIONS

4-Amin0-3-ethyl-1H-pyraz0le-5-carb0xamide 

Obtained from the title compound of Preparation 6, by analogy with

5 Preparation 7, as a brawn solid (80%). δ (DMSO٥6)： 1 •08 (3H,t), 2.45 (2H,q), 

4.50 (1H,s), 6.88 (1H,s), 7.10 (1H，S)，7.26 (2H，S). LRMS: m/z 155 (Μ+υ+.

PREPARATION 9

4-<2-n-Pr0p0xybenzamid0)-3-n-pr0pvl-1H-pyraz0le-5-carb0xamide

10 A solution of 2-n-propoxybenzoyl chloride (57.6 g, 0.291 mol) in

dichloromethane (50 ml) was added dropwise to a stirred，ice-cooled 

suspension of the title compound of Preparation 7 (35.0 g, 0.208 mol) in dry 

pyridine (350 ml) and the resulting mixture stirred for 18 hours at room 

temperature, then evaporated under reduced pressure. The residue was

15 azeotroped with toluene (2 X 100ml) and the resulting brown solid triturated 

with ether (100 ml) to give the title compound (83.0 g) as a beige sold 

δ (СН3ОН٥4): 0.92 (3H,t), 1.14 (3H,t), 1.65 (2H，m), 1.94 (2H,m), 2.8◦ (2H,t), 

4.20 (2H,t), 7.08 (1H,m), 7.18 (1H,d)٠ 7.52 (1H，m)，8.04 (1H,d). LRMS: m/z 

331 (Μ+1)+.

20

PREPARATION 10

3-Ethyl-4-<2-n-propoxybenzam¡do)-1H-p٧٢azole-5-carboxam¡de

Obtained from the title compound of Preparation 8, by analogy with 

Preparation 9, as a beige solid (68%). δ (DMS0d6): 0.93 (3H,t), 1.12 (3Η,ΐ),

25 1.86 (2Η,٩), 2.71 (2H,m), 4.15 (2H,t), 7.06 (1H，m)，7.20 (1H，d), 7.2◦ (٦H,S)，

7.40 (1H,s), 7.50 7.92 (1H,d)٦ 0 20 (1H，S). LRMS: 317 (Μ+1)+.
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PREPARATION 11

4-(2-Ethox٧benzam¡do١-3-n-prop٧l-1H-py٢azole-5-carboxAm¡Hp

Obtained from the title compound of Preparation 7 and 2- 

ethoxybenzoyl chloride, by analogy with Preparation 9, as a white solid 

(64%), m.p. 209-211٥c. Found: c, 60.73; H, 6.41; N, 17.80. Ci6H2oN403 

requires c, 6074; H, 6.37; N, 17.71%. δ (DMSOde): 0.82 (3H,t), 1.42 (3H，t)٠ 

1.56 (2H,m), 1.75 (2H,t), 4.27 (2Η,٩), 7.07 7.22 (2H,m), 7.52 (2H,m),

8.00 (1H,d), 10.40 (1H,s), 12.96 (1H,s).

PREPARATION 12

5-(2-n-Propoxyphenyl١-3-n-prop٧l-1.6-dihydro-7H-

pyrazolo٢4,3-d٦p٧rimidin-7-one

Potassium t-butoxide (93.0 g，0.832 mol) was added portionwise to a 

stirred solution of the title compound of Preparation 9 (83.0 g, 0.25 mol) in 

propan-2-οΙ (800 ml) under nitrogen and the mixture heated for 18 hours 

unde「reflux, then allowed to cool. Wate「(ioo ml) was added, to produce a 

homogeneous solution which was acidified to pH 6 with 2Μ hydrochloric acid. 

The resulting white precipitate was collected and dried by suction to provide 

the title compound (37.4 g). Found: c, 65.36; H, 6.49; N, "17.99. Ci7H2oN402 

requires c, 65.37; H, 6.45; N, 17.94%. δ (CDCI3): 1.05 (3H,t), 1.16 (3H,t), 

2.00 (4H,m), 3.04 (2H,t), 4.20 (2H,t), 7.07 (1H,d), 7.16 (1H,m), 7.48 

8.52 (1H,d), 11.30 (1H٠s), 12.25 (1H,s). LRMS: m/z 3 3 (Μ+1)..

PREPARATION 13

3-Eth٧l-5-(2-n-proDoxyphen٧l١-1,6-dihyd٢o-7H-pyrazolo[4,3-d]p٧rimidin-7-one

Obtained from the title compound of Preparation 10, by analogy with 

Preparation 12, as a white solid (85%). δ (DMS0d6): 0.95 (3H,t), 1.15 (3H，t)，

1.72 (2H,m), 2.84 (2H,q), 4.03 (2H，t)，7.06 (1H,m), 7.15 (1H,d)٠ 7.44

7.72 (1H,d), 11.83 (1H,s), 13.64 (1H,s). LRMS: m/z 299 (Μ + 1) + .
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PREPAHON14

5-(2-Ethoxypheny[)-3-n-propyl-1٦6-d¡hydro-7H-p٧razolo٢4.3-dlDyr¡m¡H¡n-7-nnp

Obtained from the title compound of Preparation 11, by analogy with 

5 Preparation 12, as a white solid (88%)，m.p. 199-201٥C. Found: c, 64.44; H,

6.19; N, 18.44. C16H18N4O2 requires c，64.41; H，6.08; N, 18.78%. δ 

(CDCI3): 1.08 (3H,t), 1.65 (3H,t), 1.98 (2H,m), 3.04 (2H,t), 4.36 (2Η,٩), 7.10 

(1H,d), 7.20 (1H，m)，7.50 8.57 (1H,d), 11.36 (1H,s), 11.88 (1H,S)_

10 PREPARATION 15

Alkylation of 5-(2-alkoxyphenyl)-3-alk٧l-1 ■6-dihydro-7H-

pyrazolo٢4.3-d]p٧rim¡din-7-ones

Five general procedures, methods A to E，have been employed for the 

N-alkylation of the title compounds of Preparations 12, "13 and 14. In several

15 cases，both ^ie N1-and N2- isomes can be isolated from the same reaction.

Method A

The alkyl halide (2.75 mmol) was added to a stirred suspension of the 

pyrazolo[4,3-d]pyrimidinone substrate (2.5 mmol) in 1Μ aqueous sodium

20 hydroxide solution (7.25 mmol) under

heated for 72 hous at 5O٠C, then allowed to cool. The resulting mixture was 

extracted with ethyl acetate (2 X 25 ml) and the combined extrae s dried 

(MgS04) and evaporated under reduced pressure to furnish the crude 

product, which was purified by column chromatography on silica gel.

25

Method B

A 60% w/w dispersion of sodium hydride in mineral oil (0.39 mmol) was 

added to a stirred，ice-cooled solution of the substrate (0.39 mmol) in 

anhydrous tetrahydrofuran (8 ml) under nitrogen. After 1 hour at o٠c, the
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alkyl halide (0.43 mmol) was added and the reaction mixture heated for 24 

hours at 45٠c, then allowed to cool. The resulting mixture was evaporated 

under reduced pressure and the residue partitioned between ethyl acetate (40

5 ml) and brine (30 m؛). The organic phase was separated，dried (MgSOJ and 

evaporated under「educed pressure to afford the crude product, which was 

purified by column chromatography on silica gel.

Method c

1〇 A 2Μ so ution of sodium bis(trimethylsilyl)amide ¡n tetrahydrofuran (2.2

mmol) was added dropwise to a stirred, ice-cooled solution of the substrate (2 

mmol) in anhydrous tetrahydrofuran (8 ml) under nitrogen and the solution 

stirred for 1 hour at ОС before being cooled to -70C. The alkyl halide (2 

mmol) was then added, the cooling bath removed and the resulting solution

15 stirred for 24 hours at room temperature，then evaporated under reduced 

pressure. The residue was partitioned between ethyl acetate (40 ml) and 

aqueous sodium bicarbonate solution (30 ml)，then the organic phase 

separated, dried (MgS04) and evaporated under reduced pressure to yield 

the crude product, which was purified by column chromatography on silica

20 gel.

Alternatively，a 0.5Μ solution of potassium bis(t「imethylsilyl)amide in 

toluene may be used，with anhydrous toluene as solvent，and the alkylation 

conducted at about 4O٥C for 20 hours.

25 Method D

A solution of the substrate (4.8 mmol), the alkyl halide (4.8 mmol) and 

Aliquat (TM) 336 (150 mg) in dichioromethane (80 mi) was added to stirred 

1Μ aqueous sodium hydroxide solution (15 mmol) under nitrogen. The 

biphasic mixture was vigorously stirred for 72 hours at room temperature.
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then the aqueous phase was separated and extracted with ethyl acetate (2 X 

25 ml). The extrac s were combined with the organic phase and this solution 

dried (MgS04) and evaporated under「educed pressure to give the crude

5 product, which was purified by column chromatogram

Method E

Triphenylphosphine (1.77 mmol) and the alkanol (1.77 mmol) were 

added to a stirred solution of the substrate (1.60 mmol) in anhydrous

10 tetrahydrofuran (10 ml). The resulting solution was cooled to -5٥c and diethyl 

azodicarboxytate (1.77 mmol) added dropwise, then the reaction mixture 

allowed to warm to room temperature, stirred for 18 hours and evaporated 

under reduced pressure. The residue was partitioned between ethyl acetate 

(30 ml) and water (30 ml), then the organic phase separated, combined with

15 an ethyl acetate extract (50 ml) of the aqueous phase, dried (Na2SO4) and 

evaporated under reduced pressure to yield the crude product, which was 

purified by column chromatography on silica gel.

PREPARATION 16

20 3-Ethyl-5-(2-n-DroDOX٧phenyl)-1-(pyridin-2-٧l)methyl-1,6-dih٧dro-7H- 

pyrazoloí4,3-dlpyr¡m¡d¡n-7-one

Obtained as a white foam (15%) from the title compound。f 

Preparation 13 and 2-chloromethylpyridine，using the procedure of 

Preparation 15Β_ δ (CDCI3): 1.18 (3H,t), 1.43 (3H,t), 2.00 (2H,m), 3.02 (2Η,٩),

25 4.18 (2H,t), 5.95 (2H,S), 7.03 (2H,m), 7.16 (2H٠m)，7.46 (1H؛m), 7.60

8.52 (1H,d), 8.58 (1H,d), 11.20 (1H,s). LRMS: m/z 390 (Μ + υ+.
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PREPARATION 17

5-(2-n-P٢opoxyphenyl١-3-n-propyl-1-<p٧٢id¡n-2-yl١methyl-1.6-d¡hydrn-

7H-pyrazoloí4.3-d٦pyrimíd¡n-7-one 

Obtained as a white foam (22%) from the title compound of

Preparation 12 and 2-chloromethylpyridine, using the procedure of 

Preparation 15D. δ (CDCI3): 1.01 (3H,t), 1.17 (3H,t), 1.90 (2H,m), 2.00 

(2H,m), 2.99 (2H,t), 4.20 (2H,t), 5.96 (2H,S)，6.99 (1H,d), 7.05 (1H,d), 7.17 

(2H,m), 7.44 7.60 (1H，m)，8.54 (1H，d)，8.59 (1H,d), 11.20 (1H，S).

LRMS: m/z404 <Μ + υ+.

PREPARATION 18

3-Ethyl-5-(2-n-propox٧phenyl١-2-(pyridin-2-yl١meth٧l-2.6-dihyciro-

7H-p٧razolo٢4.3-d٦pyrimidin-7-one

Obtained as a white solid (22%) from the title compound of Preparation 

13 and 2-chloromethylpyridine. using the procedure of Preparation 15Β.

A yield of 43% may be achieved using the procedure of Preparation 

15C. δ (CDCy： 1.12 (3H,t), 1.30 (3H,t), 1.99 (2H,m), 3.00 (2H,q), 4.17 (2H,t), 

5.68 (2H,s), 7.00-7.14 (3H,m), 7.20 7.42 (1H,m), 7.60 8.4◦

(1H,d), 8.58 (1H,d), 0 87 (1H,s). LRMS: m/z 390 (Μ+1)+.

PREPARATION 19

5-(2-Ethoxyphenyl١-3-n-Dropyl-2-<p٧ridin-2- ٧[١ methyl-2.6-dihydro-

7H-pyrazolo[4.3-d]py٢imidin-7-one 

Obtained as a■ white foam (59%) from the title compound of

Preparation "14 and 2-chloramethylpyridine, using the procedure of 

Preparation 15Β. δ (CDC3) 0.98 :(3؛H,t), 1.60 (3H,t), 1.76 (2H，m)，2.98 (2H,t), 

4.30 (2H,q), 5.70 (2H,s), 7.06 (2H,m), 7.15 7.22 7.44

7.62 (1H,m), 8.41 (1H,d), 8.59 (1H,d), 0 90 (1H,s). LRMS: m/z 39◦ (Μ+1)٠.
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PREPARATION 20

5-(2-n-Propoxyphenyl١-3-n-propyl-2-(p٧r¡d¡n-2-٧l)meth٧l-2.6-<i¡h٧٢irr>-

7H-pyrazoloí4,3-d]py٢¡mid¡n-7-one 

5 Obtained as a white foam (54%) ^om the title com_

Preparation 12 and 2-chloromethylpyridine，using the procedure of 

Preparation 15Β. δ (CDCi3): 0.98 (3H，t)，1.16 (3H,t), 1.77 (2H，m)，2.0◦

(2H,m), 2.99 (2H,t), 4.19 (2H,t), 5.74 (2H,s), 7.04-7.16 7.20 (1H,m)٠

7.44 7.64 8.41 (1H,d), 8.59 (1H,d), 10.90 (1H,s). LRMS: m/z

10 404 (Μ + 1)+.

PREPARATION 21

5-(2-n-Propoxyphenyl)-3-n-propyl-2-(p٧ridin-3-٧l)methyl-2.6-dihydro-

7H-p٧razolo[4,3-d]p٧٢imidin-7-one

15 Obtained as a cream foam (32%) from the title compound of

Preparation 12 and 3-chlo「omethy؛pyridine，using the procedure of 

Preparation 15Β. δ (CDCI3): ◦.98 (3H,t), 1.14 (3H,t)，1.78 (2H؛m), 2.00 

(2H,m), 2.92 (2H,t), 4.19 (2H,t), 5.58 (2H,S), 7.04 (1H,d), 7.14 7.24

(1H٠m), 7.43 (1H,m), 7.48 (1H,m), 8.40 (1H，d)，8.59 (2H，m), 0 91 (1H，S).

20 LRMS: m/z 404 (Μ+٦)+.

PREPARATION 22

4-(2-Phen٧lethenyl١p٧r¡daz¡ne

Zinc chloride (820 mg, 6 mmol) was added to a stirred mixture of

25 benzaldehyde (6.11 ml, 60 mmol) and 4-methylpyridazine (2.83 g, 30 mmol) 

and the resulting mixture heated for 20 hours at 15O٥C. The cool reaction 

mixture was partitioned between dichloromethane (40 m!) and 2Μ aqueous 

sodium hydroxide solution (20 ml), then the organic phase separated， 

combined with a dichlorameihane extract (80 ml) ◦f the aqueous phase, dried
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(Na2SO4) and evaporated under reduced pressure. The residual pale brown 

◦¡1 was purified by column chromatography on silica gel, using 

dichlo٢omethane:methanol (99:1) as eluant, to give the title compound (3.65

5 g) as a pale brown solid. Found: c, 78.95; H，5.52; N，15.39. C٦2H٦0N2 

requires c, 79.10; H，5.53; N，15.37%. δ (CDC!3): 6.96 7.45 (5H，m)，

7.55 (2H,m), 9.12 (1H，d)，9.30 (1H,s). LRMS: m/z 183 (Μ+1)+.

PREPAHON23

10 3-(2-Phen٧lethen١/l)p٧ridazine

Obtained as a solid (59%) from 3—methylpyridazine, using the

procedure of Preparation 22. δ (CDCI3): 7.12 (1H，d)，7.34 (3H,m), 7.56 

(2H，d)，7.72 (1H,d), 8.37 (1H，S)，8.50 (1H，S)，8.60 (1H,s). LRMS: m/z 183 

(Μ+1)'.

15

PREPARATION 24 

4-(2-Phenylethenyl١pyrimidine

Obtained as a solid (77%) from 4-methylpyrimidine，using the 

procedure of Preparation 22. δ (CDC!3): 7.06 (1H,d), 7.36 (4H,m), 7.58

2〇 (2H,m), 7.92 (1H,d), 8.69 (1H,d), 9.14 (1H,s).

PREPARATION 25 

4-Hydroxymethylpyridazine

◦zone was bubbled through a stirred solution ◦f the title compound of 

25 Preparation 22 (3.60 g, 0.02 mol) in methanol (150 ml) at -1O٠C. After 30

minutes the mixture was purged with nitrogen, sodium borohydride (750 mg, 

0.02 mol) added portionwise and the resulting solution stirred for 2 hours at 

room temperature. The reaction mixture was acidified with 2Μ hydrochloric
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acid, then basified with 0.880 aqueous ammonia solution and evaporated 

under reduced pressure. Purification of the residue by column 

chromatography on silica gel, using an elution gradient of dichloromethane:

5 methanol (98:2 to 96:4)，provided the title compound (1.64 g) as a tan- 

coloured solid. Found: c，54.26; H，5.42; N,25.01• C5H6N2O requires c, 

54.54; H, 5.49; N, 25.44%. δ (CDCI3): 3.12 (1H,s), 4.82 (2H,s), 7.54 (1H,d), 

9.12 (1H,d), 9.16 (1H,s). LRMS: m/z111 (Μ + 1)+.

10 PREPARATION 26

3- Hydroxymethylpyridazine

Obtained as a solid (76%) from the title compound of Preparation 23, 

using the procedure of Preparation 25. δ (CDC!3): 3.66 (1 H,s), 4.92 (2H,s), 

7.48 (2H,m), 9.06 (川,d).

15

PREPARATION 27

4- Hvdroxymethylpyrimidine

Obtained as a yellow solid (83%) from the title compound of 

Preparation 24, using the procedure of Preparation 25. δ (CDC2.88 :(3؛

20 (1H,s), 4.78 (2H,s), 7.36 (1H,d), 8.72 (1H，d)，9.18 (1H,s).

PREPARATION 28

З-Chloromethylpyridazine hydrochloride

Thionyl chloride (3.05 ml, 42 mmol) was added to an ice-cooled flask 

25 containing the title compound of Preparation 26 (920 mg, 8 mmol) and the

reaction mixture stirred for 45 minutes at room temperature, then evaporated 

unde「「educed pressure. The residue was azeotroped with toluene (40 ml) to 

furnish the crude title compound (1.4 g) as a brawn solid, which was ◦f



wo 98/49166 PCTÆP98/O2257

-94-

sufficient purity for generating the free base required fo「use ¡门 subsequent 

alkylation reactions, δ (DMS0d6): 4.98 (2H，S), 7.80 (1H٠m), 7.90 (1H,d), 8.19 

(1H,s),9.22(1H，d).

5

PREPARATION 29

3-Ethyl-5-(2-n-propoxyphenyl١-2-(pyridazin-3-yl)n٩ethyl-2.6-dihydro-

7H-pyrazolo٢4.3-d]pyrimidin-7-one

Obtained as a foam (28%) ^om the title compounds of Preparation 13 

10 and Preparation 28 (free base), using the procedure of Preparation 15C. δ

(CDC13): 1.13 (3H,t)٠ 1.34 (3H,t), 2.00 (2H，m)，3.08 (2H,q), 4.18 (2H,t), 5.88 

(2H,s), 7.04 (1H,d), 7.11 7.46 (3H，m)，8.40 (1H，d), 9.15 (1H,d), 10.92

(1H，S). LRMS: m/z 391 (Μ + 1)+.

15 PREPARATION 30

5-(2-n-P٢opox٧phen٧l)-3-n-propyl-2-(pyridazin-3-yl)methy[-2.6-

d¡h٧dro-7H-p٧razolo[4,3-d]pyr¡m¡din-7-one

Obtained as a cream foam (25%) from the title compounds of 

Preparation 12 and Preparation 28 (free base)，using the procedure of

20 Preparation 15C. δ (CDC!3): 0.93 (3H,t), 1.10 (3H,t), 1.73 (2H,m), 1.98 

(2H,m), 2.99 (2H，t), 4.16 (2H，t)，5.84 (2H,s), 7.00 (1H,s), 7.08 (1H，m)，7.41 

(3H,m), 8.38 (1H,d), 9.12 (1H,d), 0.90 (1H,S). LRMS: m/z 405 (Μ+1)+.

PREPARATION 31

25 5-(2-n-P٢opoxyphenyl)-3-n-prop٧l-2-(p٧ridazin-4-yl)methyl-

2.6-dihydro-7H-pyrazolo٢4.3-d]pyrimidin-7-one

Obtained as a gum (13%) from the title compounds of Prepararon 12 

and Preparation 25, using the procedure of Preparation 15Ε. Found: c, 

65.19; H, 5.99; N, 20.69. C22H24N6O2 requires c，65.33; H, 5.98; N, 20.78%.
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δ (CDC、).· 0.99 (3H,t), 1.13 (3H，t)，1.85 (2H,m), 1.98 (2H,m), 2.92 (2H，t)T 4.15 

(2H,t), 5.77 (2H，S)，7.02 (1H,d), 7.12 7.35 (1H,d), 7.44 (1H,m)٠ 8.48

(1H,d), 9.1◦ (1H,d), 9.16 (1H,s), 11.29 (1H,s). LRMS: m/z 405 (Μ+1)+.

5

PREPARATION 32

5-<2-n-Propoxyphenyl)-3-n-propyl-2：<pyrímidín-4-yl)meth٧l-2.6-

d¡h٧dro-7H-pyrazolo[4.3-d]Dyrimíd¡n-7-one 

Obtained as a white solid (9%) from the title compounds of Preparation

10 12 and Preparation 27, using the procedure of Preparation 15Ε. δ (CDCI3):

0.96 (3H,t), 1.12 (3H,t), 1.76 (2H,m), 2.00 (2H，m), 2.94 (2H,t), 4.16 (2H,t),

5.61 (2H,s), 6.98 (1H,d), 7.05 (1H,d), 7.10 7.46 (1H,m), 8.40 (1H,d),

8.64 9.18 (1H,s), 0 94 (1H,s). LRMS: m/z 405 (Μ+1)+.

15 PREPARATION 33

2-[<2,4-Dichloropyrimidin-5-٧l)methyl٦-5-<2-n-propoxyDhen٧l١-3-n-

propyl-2.6-dihydro-7H-p٧razolo[4.3]pyrimidin-7-one 

Obtained as a yellow foam (40%) from the title compound of

Preparation 12 and 2,4-dichloro-5-chloromethylpy「imidine (Annalen, 1966,

2〇 692. 119), using the procedure of Preparation 15Β. δ (CDC!3): 0.97

1.07 (3H,t), 1.80 (2H١m),，1.98 (2H,m), 2.95 (2H，t), 4.14 (2H١t), 5.57 (2H,s), 

7.00 (1H,d), 7.10 (1H,m), 7.46 (1H,m), 8.13 (1H,s), 8.39 (1H,d), 10.95 (1H,S). 

LRMS: m/z 474 (Μ+1)'

25 PREPARATION 34

5-(2-n-ProDox٧phen٧l١-3-n-p٢opyl-2-(p٧٢imidin-5-٦/l١methyl-2,6-

(i¡hydro-7H-pyrazolo[4.3-d]pyrimid¡n-7-one

The title compound of Preparation 33 (523 mg，1.1 mmol) was added 

to a solution of Methylamine (3.0 ml，21.5 mmol) in ethanol (25 ml), followed
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by 10% palladium on charcoal (150 mg)，and the mixture hydrogenated for 1 

hour at 276 kPa (40 psi) and room temperature, then filtered. The filtrate was 

combined with an ethanol wash (50 ml) of the filter pad and then evaporated

5 under reduced pressure. The residue was suspended in water (15 ml) and 

the mixture extracted with ethyl acetate (50 ml), then the extract was dried 

.(Na2SO4) and concentrated under reduced pressure. The residue was 

purified by column chromatography on silica gel, using dichloromethane: 

methanol (98:2) as eluant，to afford the title compound (243 mg) as a cream

10 foam, δ (CDCI3): 0.96 (3H,t), 1.06 (3H,t), 1.79 (2H,m), 1.99 (2H，m)，2.93 

(2H,t), 4.13 (2H，t)，5.51 (2H,s), 7.01 (1H,d), 7.09 7.43 (1H,m), 8.38

(1H,d), 8.63 (2H,s), 9.15 10.91 (1H，S). LRMS: m z 405 (Μ+1)+.

PREPARATION 35

15 3-Ethyl-5-(2-n-p٢opoxvphenyl١-2-(pyrazin-2-yl)methyl-2.6-

dihyd٢o-7H-pyrazolo[4.3-d]p٧٢imidin-7-one

Obtained as a foam (46%) from the title compound of Preparation 13 

and 2-chlo٢Qmethylpyrazine (J. Org. Chem.，1973, 38, 2049), using the 

procedure of Preparation 15Β. δ (CDC3) 1.08 :(3؛H，t)，1.34 (3H,t), 1.96 (2H,t),

2〇 3.06 (2Η，٩), 4.14 (2H,t), 5.66 (2H١s),ア.00 (1H,d)١ 7.08 7.42

8.37 (IH d), 8.46 (1H,S), 8.50 (2H,s), 10.84 (1H，S). LRMS: m/z 391 (Μ + 1)+.

PREPARATION 36

5-(2-п-РгорохурИеп٧1١-3-п-ргор٧1-2-(руга21П-2-٧0те1Ь٧1-2.6- 

25 dihydro-7H-p٧razolo٢4.3-d٦p٧rimidin-7-one

Obtained as a cream foam (25%) from the title compound of 

Preparation 12 and 2-chioromeihylpyrazine (J. Org. Chem.，1973, 38, 2049), 

using the procedure of Preparation 15Β. δ (CDCy： 0.97 (3H,t), 1.08 (3H,t),
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178 (2H,m), 1.98 2.99 (2Η，υ，4.16 (2H,t), 5.66 (2H，S), 7.01 (1H,d),

7.10 (1H,m), 7.41 8.39 (1H,d), 8.44 (1H,s), 8.50 (2H,s), 10.85 (IH s).

LRMS: m'z 405 (Μ+1)٠.

5

PREPAIION 37

4-(2-Eth0xybenzamid0١-3-methvl-1H-pyraz0le-5-carb0xamide 

Obtained from 4-amino-3-methyl-1H-pyrazole-5-carbox^ (ل· Org.

Chem·，1956, 21, 833) and 2-ethoxybenzoyl chloride, by analogy with 

10 Preparation 9, as a white powder (83%). δ (DMSOdg): 1.44 (3H,t), 2.28

(3H,s), 4.28 (2Η，٩), 7.06 7.19 (2H，m)，7.48 (2H,m), 8.00 (1H,d)٠ 10.46

(1H,s), 12.88 (1H,S). LRMS: m/z 289 (Μ+υ + .

PREPARATION 38

15 4-(2-Meth0xybenzamid0١-3-n-pr0pyl-1H-pyraz0le-5-carb0xamide

Obtained from the title compound of Preparation 7 and 2-

methoxybenzoyl chloride, by analogy with Preparation 9, as a white powder 

(55%). δ (DMS0d6): 0.84 (3H,t), 1.55 (2H，m)，2.79 (2H,t), 4.00 (3H,s), 7.08 

(1H，m)，7.2◦ (1H,d), 7.28 (1H,s), 7.44 (1H，S)，7.54 (1H,m), 0.62 (1H,s).

2〇 LRMS: m/z 303 (Μ + 1)٠.

PREPARATION 39

5-(2-Ethoxyphenyl١-3-methyl-1,6-d¡hydro-7H-pyrazolo[4,3-d]p٧r¡m¡d¡n-7-one

Obtained from the title compound of Preparation 37, by analogy with 

25 Preparation 12, as a white solid (92%). δ (DMSO٥6): 1.3◦ (3H,t), 2.4◦ (3H,S),

4.12 (2H,q), 7.05 7.14 (1H,d), 7.46 7.68 11.90 (1H,S),

13.68 (1H，S)_ LRMS:m^271(M+1)+.
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PREPARATION 40

5-(2-Methoxyphenyl١-3-n-propyl-1.6-dihydro-7H-pyrazolo٢4,3-d]pyrimidin-7-

one

5 Obtained from the title compound of Preparation 38, by analogy with

Preparation 12, as a white solid (71%). δ (DMS0٥s): 0.92 (3H，t)，1.76 (2H，m), 

2.80 (2H,t), 3.85 (3H，S), 7.08 (1H,m), 7.17 (1H，d), 7.49 7.64 (1H,d),

11.47-11.94 (1H，br)，13.69-13.94 (1H,br). LRMS: m々 285 (Μ+1)+.

10 PREPARATION 41

5-(2-Methoxyphenyl)-3-n-propyl-1-(p٧ridin-2-yl١methyl-1,6-dihydro-7H-

pyrazoloí4.3-d٦pyr¡n٩¡d¡n-7-one

Obtained as a white crystalline solid (38%) from the title compound of 

Preparation 40 and 2-chloromethylpyridine，using the procedure of

15 Preparation 15D. Found: c, 67.00; H, 5.60; N, 18.49. C21H2٦N5O2 requires 

c,67.18; Η,5.64; N,18.65%. δ (CDCI3): 1.01 (3H,t), 1.90 (2H,m), 2.98 (2H,t), 

4.03 (3H,s), 5.96 (2H,s), 6.99 (1H，d)，7.05 (1H，d), 7.16 (2H，m)，7.47 

7.59 (1H,m), 8.48 (1H,d), 8.58 (1H,d), 0 88 (1H,s).

20 PREPARATION 42

5-(2-Ethoxyphenyl١-3-methyl-2-(p٧٢idin-2-yi١rnethyl-2.6-dihydro-7H-

p٧razolo[4.3-d]pyrimidin-7-one 

Obtained as a white foam (21 %) from the title compound of

Preparation 39 and 2-chloromethylpyridine, using the procedure of

25 Preparation 15Β. Found: c, 65.30; H, 5.08; N，18.79. C20H٦9N5O2·, 0.30 H2O 

requires c, 65.49; H, 5.39; N, 19.09%. δ (CDCI3): 1.59 (3H,t), 2.57 (3H,s), 

4.28 (2H,q), 5.66 (2H,s),ア.08 (3H,m), 7.20 7.44 (1H.m), 7.62

8.42 (1H,d), 8.59 (1H,d), 10.88 (1H，S). LRMS: m/z 362 (Μ+1)+.
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PREPARATION 43

5-(2-Methoxyphen٧l١-3-n-propyl-2-،pyridín-2-yl١methyl-2.6-dihydro-7H-

pyrazoloí4.3-d]pyrim¡d¡n-7-one

5 Obtained as a white ci^stalline solid (29%) from 脱
Preparation 40 and 2-chloromethylpyrid¡ne, using the procedure of 

Preparation 15Β. Found: c, 66.93; H, 5.61; N，18.61. C21H2٦N5O2 requires 

0,67.18; Η,5.64; N,18.65%• δ (CDC3) 0.96 :(3؛H,t), 1.76(2H,m), 2.98 (2H,t), 

4.03 (3H,s)٠ 5.68 (2H,S), 7.05 (2H,2xd), 7.16 (1H,m), 7.21 7.46

10 7.62 8.41 (1H,d), 8.58 (1H,d), 10.78 (IHs). LRMS: 376

(Μ + 1)+.

PREPARATION 44

5-٢5-(4-t-Butoxycarbon٧lp¡perazin-1-ylsulphon١/l)-2-n-propoxyphenyl٦-3-n- 

15 p٢opyl-2-(pyridin-2-yl١methyl-2,6-dihyd٢o-7H-pyrazolo[4.3-d٦pyrimidin-7-one

Obtained as a solid (60%) from the title compound of Preparation(◦ 

and 1 -t-butoxycarbonylpiperazine, using the procedure of Example 1. δ 

(CDCI3): 0.96 (3H,t), 1.15 (3H,t), 1.40 (9H，S), 1.76 (2H,m), 2.04 (2H,m), 2.98 

(2H,t), 3.03 (4H,m), 3.52 (4H,m), 4.26 (2H,t), 5.70 (2H,s), 7.06 (1H,m), 7.16

20 (1H,d), 7.21 (1H,m), 7.62 7.82 (1H,d), 8.58 (1H,d), 8.78 (1H,s), 10.60

(1H,s)_LRMS:m'z652 (M+1)+.

PREPARATION 45 

3-Methoxy-2-rneth٧lp٧r¡d¡ne

25 A stirred solution of 3-hydroxy-2-methylpyridine (1.0 g, 9.2 mmol),

phenyltrimethylammonium bromide (2.2 g, 11 mmol) and sodium methoxide 

(550 mg, 11 mmol) in dimethylformamide (10 ml) was heated under reflux for

3 hours，then the cool reaction mixture washed with water (40 ml) and
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extracted with ether (3 X 40 ml). The combined extracts were dried (Na2SO4) 

and evaporated under reduced pressure, then the residue purified by column 

chromatography on silica gel，using hexane:ethyl acetate (1:1) as eluant, to

5 give the title compound (19◦ mg) as a solid, δ (CDCI3): 2.34 (3H,s), 3.68 

(3H,s), 6.93 (2H,m), 7.94 (1H,d). LRMS: m/z "124 (Μ+1)+.

PREPARATION 46 

2-Chloromethyl-3-methoxvpyridine

10 The title rampound of Preparation 45 (190 mg, 1.5 mmol) was added

to a stirred solution of benzamide (5 mg, 0.4 mmol) in dichloromethane (2 ml) 

and the mixture heated to reflux temperature. Trichloroisocyanuric acid (190 

mg, 0.82 mmol) was added portionwise, then the reaction mixture stirred 

under reflux for 3 hours, allowed to cool and treated with water (2 ml) and

15 5◦% aqueous potassium hydroxide solution (3 ml). The separated aqueous

phase was washed with dichloramethane (3x10 ml) and the combined 

organic solutions dried (Na2SO4) and evaporated under reduced pressure to 

yield the title compound (180 mg) as a colourless oil. δ (CDCI3): 3.91 (3H,s), 

4.76 (2H,s), 7.25 (2H,m), 8.20 (1H,d). LRMS: m/z 158 (Μ+1)+.

20

PREPARATION 47

1-<3-Methoxypyridin-2-٧l)meth٧l-5-<2-n-propox٧phenyl)-3-n-prop٧l-

1,6-d¡hydro-7H-p٧razoloí4.3-d]p٧r¡m¡d¡n-7-one 

Obtained as a white solid (4%) from the title compounds of Preparation

25 12 and Preparation 46, using the procedure of Preparation 15Β. δ (CDCy:

0.98 (3H,t), 1.12 (3H,t), 1.83 (2H,m), 1.97 (2H,m), 2.92 (2H,t), 3.80 (3H,s), 

4.16 (2H,t), 5.96 (2H,S), 7.00 (1H，d)，7.10 (3H,m), 7.41 8.01

8.48 (1H١d), 11.08 (1H,s). LRMS : m z 434 (Μ+1)+.
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PREPARATION 48

2-(3-Methoxyp٧ridin-2-yl١methyl-5-(2-n-p٢opoxyphen٧l)-3-n-Dropyl-2.6-

d¡hydro-7H-p٧razolo[4.3-d]pyr¡mídin-7-one 

5 Obtained as a white solid (78%) from the title compounds of

Preparation 12 and Preparation 46, using the procedure。f Preparation 15Β. 

δ (CDC!3): 0.98 (3H,t), 1.06 (3H,t), 1.78 (2H,m), 1.95 (2H，m)，2.97 (2Η,ΐ), 3.83 

(3H,s), 4.12 (2H,t), 5.66 (2H,s), 6.99 7.06 (1H,m), 7.18 (2H,m), 7.39

(1H，m)，8.06 (1H,d), 8.38 (1H，d), 10.70 (1H,s). LRMS: m z 434 (Μ+1)+.

10

PREPARATION 49

2-(6-Pivaloylaminop١/ridin-2-٧l١methyl-5-(2-n-propoxyphenyl١-3-n-propyl-

2.6- dihydro-7H-D٧razolo[4.3-d]pynmidin-7-one

Obtained as a white solid (78%) from the title compound ◦f Preparation 

15 12 and 2-b「omomethyl-6-pivaloylaminopy٢idine (Chem. Lett., 1995, 61)，using

the procedure of Preparation 15Β. δ (CDC、): 0.99 (3H,t), 1.12 (3H,t), 1.36 

(9H,s)٠ 1.79 (2H,m)٠ 2.00 (2H,m), 2.95 (2H,t), 4.18 (2H,t), 5.55 (2H，S)，6.70 

(1H,d), 7.04 (1H,d), 7.12 (1H,m), 7.43 (1H,m), 7.61 7.96 (1H,s), 8.16

8.4◦ (1H,d), 10.90 (1H,S). LRMS: 503 (Μ + 1)+.

20

PREPARATION 50

1-(6-Pi٧aloylaminoD٧ridin-2-yl)meth٧l-5-(2-n-propoxyphenyl)-3-n-prop٧l-

1.6- dihydro-7H-pyrazolo[4.3-dlp٧rimidin-7-one

Obtained as a white solid (12%) from the title compound of Preparation 

25 12 and 2-bromomethyl-6-pivaloy؛aminopyridine (Chem. Lett.，1995, 61)，using

the procedure of Preparation 15Β. δ (CDCI：3): 1.00 (3H,t), 1.16 (3H,t), 1.32 

(9H,s), 1.90 (2H，m)，2.00 (2H,m), 2.98 (2H,t), 4.17 (2H,t), 5.80 (2H,s), 6.70 

(1H,d), 7.05 (1H,d), 7.14 (1H١m), 7.46 (1H，m)，7.59 (1H，m), 7.99 (1H,s), 8.12 

(1H,s), 8.52 (1H,d), 11.22 LRMS: m/z 503 (Μ+1)+.

30
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PREPARATION 51

1-<1-Meth٧l¡m¡dazol-2-yl١meth٧l-5-(2-n-propoxyphen٧l)-3-n-proDyl-1.6-

d¡hydro-7H-p٧razolo[4.3-d]pyrirn¡d¡n-7-one

5 Obtained as a white solid (21 %) from the title compound of Preparation

12 and the free base of 2-chloromethyl-l-methylimidazole hydrochloride (J. 

Chem. Soc., 1957, 3305)，using the procedure of Preparation 15Β. δ (CDCI3): 

1.00 (3H,t), 1.18 (3H,t), 1.86 (2H,m), 2.02 (2H,m), 2.92 (2H，t)，3.70 (3H,s), 

4.19 <2H,t), 6.04 (2H，S), 6.82 (1H,s), 7.05 (1H,d), 7.16 7.46 (1H,m),

1〇 8.50 (1H,d)٠ 11.26 (1H,s). LRMS: m/z 407 (Μ+1) + .

PREPARATION 52

2-(1-Methyl١midazol-2-yl١methyl-5-(2-n-propoxyphenyl)-3-n-pr٥Dyl-

2.6- dihydro-7H-p٧razolo[4.3-dlp٧rimidin-7-one

15 Obtained as a white solid (18%) from the title compound of Preparation

12 and the free base of 2-chloromethyl-l-methylimidazole hydrochloride (J. 

Chem. Soc.，1957, 3305)，using the procedure of Preparation 15Β. δ (CDCI3): 

0.98 (3H,t), "1.14 (3H,t), 1.75 (2H,m), 1.99 (2H,m), 3.12 (2H,t), 3.76 (3H,s), 

4.18 (2H,t), 5.67 (2H，S)，6.84 (1H,s), 7.02 (1H,d), 7.13 (1H,m), 7.44 (1H٠m)；

20 8.38 (1H，d)，10.87 (1H,S). LRMS: m/z 407 (Μ+1)٠.

PREPARATION 53

1-(3.5-Dimethylisoxazol-4-٧l١meth٧l-5-(2-n-propox٧phenyl١-3-n-proDyl-

1.6- d¡hydro-7H-pyrazolo[4,3-d]pyr¡m¡dín-7-one

25 Obtained as a white solid (44%) from the title compound of Preparation

12 and 4-chloromethyl-3,5-d¡methylisoxazole, using the procedure of 

Preparation 15D. Found: c, 65.40; H, 6.47; N，16.53. C2 Η27Ν5Ο3 requires 

c, 65.54; H, 6.49; N,，16.62%. δ (CDCy： 1.02 (3H,t), 1.17 (3H,t), 1.86 (2H,m),
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2.02 (2H，m)，2.35 (3H，S), 2.52 (3H,s), 2.92 (2H,t), 4.19 (2H，t)，5.56 (2H,s), 

7.05 (1H,d), 7.16 7.46 (1H,m), 8.50 (1H，d)，11.16 (1H,s). LRMS: m/z

422 (Μ + 1٢.

5

PREPARATION 54

5-(2-Ethoxyphenyl)-3-methyl-1-(3,5-d¡methyl¡soxazol-4-yl)methyl-

1.6- d¡h٧dro-7H-oyrazolo[4.3-d]pyr¡m¡d¡n-7-one

Obtained as a white solid (72%) from the title compound of Preparation 

10 39 and 4-chloromethyl-3,5-dimethyljsoxazole，using the procedure of

Preparation 15Α. Found: c, 63.19; H, 5.55; N, 18.30. C2oH21N503 requires 

c, 63.31; H，5.58; N, 18.46%. δ (CDCI3): 1.64 (3H,t), 2.34 (3H，S)，2.52 (6Η, 

2xs), 4.32 (2H,q), 5.54 (2H,s), 7.06 (1H，d)，7.15 (1H,m), 7.46 8.51

(1H,d), 11.18 (1H,s). LRMS: m/z 380 (Μ+1)+.

15

PREPARATION 55

2-(3.5-Dimethylisoxazol-4-yl)methyl-5-(2-n-propoxyphenyl١-3-n-propyl-

2.6- dihydro-7H-pyrazolo٢4.3-d٦pyrimidin-7-one

Obtained as a white solid (16%) from the title compound of Preparation 

2〇 12 and 4-chioromethyi-3,5-dimethylisoxazole, using the procedure of

Preparation 15D. Found: c, 64.88; H, 6.41; N, 16.33. C23H27N5O3 requires 

c, 65.54; H, 6.49; N, 16.62%. δ (CDCI3): 1.00 (3H,t), 1.14 (3H,t), 1.78 (2H,m), 

1.98 (2H,m), 2.17 (3H,S), 2.36 (3H，S)，2.90 (2H,t), 4.18 (2H,t), 5.28 (2H，S), 

7.02 (1H,d), 7.12 7.43 (1H,m), 8.38 (1H,d), 0 90 (1H,S). LRMS: m/z

25
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PREPARATION 56

1- (2-Methylthiazol-4-٧l١meth٧l-5-<2-n-propoxyphen٧l١-3-n-propyl-

1.6-d¡hydro-7H-pyrazolo[4.3-d٦pyr¡m¡d¡n-7-one 

5 Obtained as a white powder (30%) from the title co^

Preparation 12 and the ^ee base of 4-chloromethyl-2-methylthiazole 

hydrochloride, using the procedure of Preparation 15D. Found: c, 61.32; H, 
5.86; N，16.08. C22H25N5O2S; 0.40 HO requires c, 61.35; H, 6.04; N, 

16.26%. δ (CDC!3: 1.03 (3H，t), 1.18 (3H，t)，1.90 (2H,m), 2.01 (2H,m), 2.67

1〇 (3H,S), 2.98 (2H,t), 4.20 (2H,t), 5.90 (2H，S), 6.88 (1H，S)，7.05 (1H,d), 7.16 

7.46 8.52 (1H,d), 11.20 (1H,s). LRMS: m/z 424 (Μ+1)+.

PREPARATION 57

5-<2-Ethoxyphenyl١-3-methyl-2-(2-meth٧lthiazol-4-yl)methyl- 

15 2.6-dih٧dro-7H-Dyrazolo٢4.3-d٦py٢im¡d¡n-7-one

Obtained as a white solid (22%) from the title compound of Preparation 

39 and the free base of 4—chloromethyl-2-methylthiazole hydrochloride，using 

the procedure of Preparation 15Β. Found: c,59.47; H, 4.95: N, 18.10. 

CgHigNsOS requires c, 59.83; H, 5.02; N，18.36%. δ (CDC13): 1.58 (3H,t),

20 2.65 (3H٠s), 2.69 (3H,s), 4.28 (2H,q), 5.60 (2H，S)，6.90 (1H,s), 7.04

7.13 (1H,m), 7.44 (1H,m), 8.42 (1H，d)，10.85 (1H，S). LRMS: m/z 382 (Μ+1)+.

PREPARATION 58

2- (2-Methylthiazol-4-yl١methyl-5-(2-n-propox٧phenyl١-3-n-prop٧l-

25 2.6-dih٧dro-7H-pyrazolo٢4.3-d٦pyrimidin-7-one

Obtained as a white powder (10%) from the title compound of

Preparation 12 and the free base of 4-chloromethyl-2-methylthiazole

hydrochloride, using the procedure of Preparation 15D. Found: c, 61.90; H,

6.04; N，15.95. C22H25N5O2S; 0.20 HO requires c, 61.86; H，5.99; N,
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16.40%. δ (CDC!3): 1.0◦ (3H,t), 1.14 (3H,t), 1.80 (2H,m), 2.00 (2H，m)，2.70 

(3H,s), 3.04 (2H，t)，4.18 (2H，t)，5.63 (2H，S)，6.86 (1H,s), 7.05 (1H，d)，7.14 

(1H,m), 7.44 (1H，m)，8.40 (1H,d), 10.85 (1H，S). LRMS: m/z 424 (Μ + 1)+.

5

PREPARATION 59

1- (1-Ме1Ьу1-1.2.4-1г1а2о1-5-у1)те1Ь٧1٦5-(2-п-ргорохурЬеп٧1١-3-п-рг٠р٧1-

1.6- d¡hydro-7H-pyrazoto[4.3-d]py٢¡m¡d¡n-7-one

Obtained as a white solid (31%) from the title compound of Preparation

10 12 and the free base of 5-chloromethyl-1-methyl-1,2,4-t٢iazole hydrochloride

(j. Antibiotics, 1993, 46, 1866), using the procedure of Preparation 15Β. δ 

(CDCI3): 1.00 (3H,t), 1.18 (3H,t), 1.86 (2H，m)，2.02 (2H,m), 2.94 (2H,t), 3.98 

(3H，S)，4.2◦ (2H，t)，5.97 (2H，S), 7.06 (1H,d), 7.16 7.46 7.83

(1H,S), 8.50 (1H，d), 11.27 (1H，S). LRMS: m/z 408 (Μ+1)+.

15

PREPARATION 60

2- (1-Meth٧l-1.2.4-triazol-5-yl)methyl-5-<2-n-propoxyDhenyl١-3-n-pr٠D٧l-

2.6- d¡hydro-7H-pyrazo[oí4.3-d]p٧r¡m¡d¡n-7-one 

Obtained as a colourless foam (25%) from the title compound of

20 Preparation 12 and the free base of 5-chloromethyl-l-methyl-1,2,4-triazole 
hydrochloride (ل· Antibioiics, 1993, 46, 1866), using the procedure of 

Preparation 15Β. δ (CDC13): 1.00 (3H,t), 1.14 (3H,t), 1.80 (2H,m), 1.99

3.09 (2H,t), 4.00 (3H,s), 4.18 (2H,t), 5.72 (2H,S), 7.04 (1H,d), 7.14 

(1H,m), 7.45 7.84 (1H,s), 8.39 (1H,d), 0 94 LRMS: m/z 408

25 (Μ+1)+.
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PREPARATION 61 

1-(2-Methox٧eth٧l١-1.2.4-triazole

2-Bromoethyl methyl ether (6.7 ml，0.072 mol) was added to a stirred,

5 ice-cooled suspension of 1,2,4-triazole (5.0 g, 0.072 mol) and potassium

carbonate (10 g，0.072 mol) in acetone (50 ml). After a further 3 hours the 

cooling bath was removed and stirring continued for 18 hours at room 

temperature. The reaction mixture was filtered, the filtrate evaporated unde「 

reduced pressure and the residue purified by column chromatography on

10 silica gel，using dichloromethane:methanol (95:5) as eluant，to provide the 

title compound (5.2 g) as a clear oil· δ (CDCI3): 3.32 (3H，S)，3.74 (2H,t), 4.34 

(2H,t), 7.92 (1H,s), 8.14 (1H,s). LRMS: m/z 128 (Μ + 1)+.

PREPARATION 62

15 5-Hydrox٧meth٧l-1-<2-methoxyeth٧l١-1.2,4-triazole

A solution of the title compound of Preparation 61 (4.3 g，0.034 mol) in

40% aqueous formaldehyde solution (5 ml, 0.098 mol) was heated at 14O٥C 

for 18 hours in a sealed vessel. The cool reaction mixture was evaporated 

under「educed pressure and the residue purified by column chromatography

20 on s 1 ca gel, using dichlo「omethane:methanol (97:3) as eluant，to produce the 

title compound (87%) as an 0 1 δ (CDCI3): 3.30 (3H，S)，3.76 (2H,t), 4.08 

(1H,s), 4.41 (2H,t), 4.78 (2H，S), 7.85 (1H,s). 158 (Μ+1)+.

PREPARATION 63

25 5-Ch[oromethyl-1-(2-methoxyeth١/l١-1,2,4-triazole hydrochloride

The title compound of Preparation 62 (3.5 g, 0.022 mol) was added

dropwise to stirred, ice-cooled thionyl chloride (10 ml)，then the cooling bath 

removed. The reaction mixture was stirred at room temperature for 5 hours
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and then evaporated under reduced pressure. Azeotropy of the residue with 

toluene (50 ml) furnished the titie compound (4.6g) as a yellow oil. δ (CDCI3): 

3.32 (3H,S), 3.79 (2H,t), 4.59 (2H,t), 5.15 (2H,s), 8.40 (1H，S), 10.09 (1H,S).

PREPARATION 64

1- [1-(2-Methox٧ethyl١-1.2.4-triazol-5-yl]methyl-5-<2-n-proDoxyphenyl١-

3-n-propyl-1.6-dihydro-7H-py٢azolo[4.3-d٦pyrirriidin-7-one 

Obtained as a white solid (30%) from the title compound of Preparation

12 and the free base of the title compound of Preparation 63, using the 

procedure of Preparation 15Β. δ (CDC!3): 1.00 (3H,t), 1.16 (3H,t), 1.86 

(2H,m), 2.00 (2H,m), 2.84 (2H,t), 3.26 (3H,s), 3.70 (2H,t), 4.19 (2H,t), 4.56 

(2H,t), 6.00 (2H,S), 7.04 (1H,d), 7.15 7.45 <1H,m), 7.84 (1H，S), 8.48

(1H,d), 11.20 LRMS: m z 452 (Μ+1)+.

PREPARATION 65

2- ٢1-(2-Methoxyethyl١-1.2.4-triazol-5-yl]iTiethyl-5-i2-n-propoxyphen٧l)-

3-n-prop٧l-2.6-d¡hydro-7H-p٧razolo[4.3-d٦p٧nm¡d¡n-7-one 

Obtained as a white solid (2◦%) from the title compound of Preparation

12 and the free base of the title compound of Preparation 63, using the 

procedure of Preparation 15Β. δ (CDCI3): 1.03 (3H,t), 1.13 (3H,t), 1.83 

(2H,m), 1.99 3.12 (2H,t), 3.0 (3H,s), 3.70 (2H,t), 4.18 4.61

(2H,t), 5.78 (2H,S), 7.04 7.14 (1H，m)，7.44 7.86 (1H,s), 8.39

(1H,d), 0.87 (1H，S). LRMS: m/z 452 (Μ+1) + .

PREPARATION 66

1-(4-Meth٧i-1.2.4-t٢iazol-3-yl١methyl-5-(2-n-propoxyphenyl١-3-n-p٢opyi-

1.6-d¡hydro-7H-pyrazoloí4.3-d]pyr¡m¡d¡n-7-one 

Obtained as a white solid (34%) from the title compound of Preparation

12 and the free base of 3-chlor٥methyl-4-methyl-1,2,4-t٢iazole hydrochloride
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(Chem. Pharm. Bull.，1994, 42, 85), using the procedure of Preparation 15Β. 

δ (CDCI3): 1.00 (3H，t)，1.18 (3H，t), 1.85 (2H，m)，2.03 (2H,m), 2.92 (2H٠t), 3.73 

(3H,s), 4.20 (2H,t), 6.05 (2H,s), 7.06 (1H,d), 7.16 7.48 8.1◦

5 (1H,S), 8.50 (1H，d), 11.28 (1H，S). LRMS: mz 408 (Μ+1)+.

PREPARATION 67

1-(1.2.4-Oxadiazo[-3-yl١methyl-5-(2-n-propox٧Dhenyl١-3-n-proDyl-

1.6- d¡h٧dro-7H-pyrazolo[4.3-d٦pyr¡m¡din-7-one

10 Obtained as an off-white solid (24%) from the title compound of

Preparation 12 and 3-chl0r0methyl-1,2,4-0xadiaz0le, using the procedure of 

Preparation 15D. δ (CDCI3): 1.02 1.18 (3H,t), 1.88 (2H,m), 2.00

(2H,m), 2.97 (2H，t)，4.19 (2H,t), 6.02 (2H，S)，7.04 (1H,d), 7.16 (1H,m), 7.46 

(1H,m), 8.52 (1H,d), 8.66 (1H,s), 11.28 (1H,s). LRMS: m/z 395 (Μ+1)+.

15

PREPARATION 68

2-Benzyloxycarbonylmethyl-5-<2-n-propoxyphenyl١-3-n-propyl-

2.6- dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one 

Obtained as a yellow solid (45%) from the title compound of

20 Preparation 12 and benzyl bromoacetate, using the procedure of Preparation 

15Β. δ (CDCI3): 1.00 (3H,t), 1.14 (3H，t)，1.81 (2H，m)，2.0◦ (2H,m), 2.89 

(2H，t)，4.18 (2H,t), 5.17 (2H١s), 5.23 (2H，S), 7.06 (1H١d), 7. 3 7.36

(5H,m), 7.46.(1H,rn), 8.41 (1H,d), 10.87 (1H,s).

25 PREPARATION 69

2-Carboxymethyl-5-(2-n-Dropoxyphenyl)-3-n-propyl-2,6-dihydro-7H-

p٧razoloi4.3-d]p١zrin٩idin-7-one

10% Palladium on charcoal (20 mg) was added to a solution of he title 

compound of Preparation 68 (207 mg, 0.45 mmol) in ethyl acetate (25 ml) and
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the mixture stirred under hydrogen at 138 kPa (20 psi) for 20 hours and then 

filtered. Evaporation under reduced pressure of the filtrate afforded the title 

compound (95%) as a yellow powder, δ (DMSO٥6): 0.93 (6H，m)，"1.7"!

5 2.84 (2H,t), 4.03 (2H,t), 5.21 (2H，S)，7.09 (1H,m), 7.16 (1H,d), 7.48 (1H,m),

7.69 (1H,d), 11.52 (1H,s). LRMS: m/z 371 (Μ+1)+.

PREPARATION 70

N-t-Butoxycarbonyl-N,-{2-٢5-(2-n-propoxyphenyl١-3-n-proDyl-2.6-dihydro-

10 7H-pyrazolo٢4.3-d٦pyrimidin-7-on-2-٧l]acetyl٦h٧drazine

Oxalyl chloride (0.33 m【，3.8 mmol) was added dropwise to a stirred,

ice-cooled suspension of the title compound of Preparation 69 (0.70 g, 1.9 

mmol) in dichloromethane (7 ml), followed by dimethylformamide (2 drops), 

the cooling bath removed and the reaction mixture stirred at room

15 temperature for 2 hours, then evaporated under reduced pressure. Azeotropy 

of the residue with dichloromethane (30 ml) gave the required acyl chloride as 

a yellow solid.

This intermediate was added to a stirred solution of t-butyl carbazate 

(0.25 g, 1.9 mmol) and triethylamine (0.40 ml，2.8 mmol) in dichloromethane

20 (10 ml) and the mixture stirred at room temperature for 2 hours, then washed

with 5% aqueous citric acid solution (20 ml). The aqueous washing was 

extracted with dichloromethane (50 ml) and the combined organic solutions 

dried (MgSOJ and evaporated under reduced pressure. Purification of the 

residue by column chromatography，using an elution gradient of hexane:ethyl

25 acetate (1:1 to 1:2)，provided the title compound (◦.29 g) as an ◦range solid, 

δ (CDC13): 1.06 (3H,t) 1.15 (3H,t), 1.44 (9H,s), 1.88 (2H,m), 2.00 (2H,m), 3.02 

(2H,t), 4.17 (2H,t), 5.20 (2H,s), 6.59 (1H,s), 7.04 (1H,d), 7.12 7.44

(٠1H，m), 8.40 (1H,d), 8.72 (1H,s), 10.96 (1H١s). LRMS: 485 (Μ+Ό+.
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PREPARATION 71

N-{2-٢5-(2-n-Propoxyphenyl١-3-n-propyl-2.6-dihydro-7H-pyra7n)r١ 

٢4,3-d]pyrim¡d¡n-7-on-2-yl٦acetyl}hydrazine hydrochloride

5 A stirred, ice-cooled solution of the title compound of Preparation 70

(◦.28 g, 0.58 mmol) in dichloromethane (5 ml) was saturated with hydrogen 

chloride and the cooling bath then removed. The reaction mixture was stirred 

at room temperature for 2 hours，then evaporated under「educed pressure to 

yield the title compound (0.22 g) as a yellow solid, δ (DMSOdg): 0.95 (6H,m),

1〇 1.72 (4H，m)，2.89 (2H,t), 4.02 (2H,t), 5.28 (2H，S)，7.06 (1H,m), 7.16 (1H,d), 

7.48 7.68 11.58 (2H,s). LRMS: m/z 385 (Μ+1)+.

PREPARATION 72

2-(3-Methyl-1.2.4-tnazol-5-٧l١methyl-5-(2-n-propoxyphenyl)-3-n-propyl- 

15 2.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

A solution of sodium methoxide (62 mg, 1.16 mmol) in ethanol (2 ml) 

was added to a stirred solution of acetamidine hydrochloride (82 mg, 0.87 

mmol) in ethanol and the mixture stirred at room temperature for 45 minutes.

Next, sodium methoxide (30 mg，0.58 mmol) was added to a stirred 

20 suspension of the title compound of Preparation 71 (220 mg, 0.58 mmol) in 

ethanol (4 ml) and this mixture added to the previously prepared ethanolic

solution of acetamidine. The reaction mixture was stirred under reflux for 72 

hours，allowed to cool and diluted with water (15 ml)，then the resulting

mixture extracted with ethyl acetate (40 ml in total) and the combined organic 

25 solutions dried (MgS04) and evaporated under reduced pressure. The

resulting yellow oil was purified by column chromatography on silica gel, using 

an elution gradient of ethe「:methanol (97:3 to 90:10), to produce the title
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compound (120 mg) as a white solid, δ (CDCI3): 1.02 (3H,t), 1.12 (3H,t), 1.85 

(2H,m), 1.99 (2H,m), 2.41 (3H，S)，3.07 (2H,t), 4.16 (2H，t)，5.60 (2H,S), 7.02 

(1H,d), 7. 0 7.42 8.39 (1H，d)，10.93 (1H,s). LRMS: m/z 408

5 (Μ+1)+.

PREPARATION 73

2-Cyan0methyl-5-(2-n-pr0p0xyphenyl١-3-n-pr0pyl-

2.6-dihydro-7H-pyrazolo[4.3-d٦D٧rimidin-7-one

10 A 2Μ solution of sodium b¡s(trime^iyls¡lyl)am¡de ¡n tetrahydrofuran

(4.42 mi, 8.8 mmol) was added to a stirred，ice-cooled solution of the title 

compound of Preparation 12 (2.3 g，7.4 mmol) in tetrahydrofuran (25 ml) and 

the resulting solution stirred for 30 minutes，before being cooled to about - 

7O٠C. Bromoacetonitriie (0.54 ml，7.7 mmol) was added dropwise, the cooling

15 bath removed and, after a further 20 hours，the reaction

quenched with methanol (5 ml) and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel，using an elution 

gradient of dichloromethane:methanol (99:1 to 95:5), followed by 

crystallisation from hexane:ethyl acetate，to afford the title compound (1.89 g)

20 as a white solid. Found: c，64.84; H，5.98; N，19.71. c Η21Ν5Ο2 requires c, 

64.94; H, 6.02; N，19.93%. δ (CDCI3): 1.12 (6H，m)，1.98 (4H,m), 3.08 (2H,t), 

4.2◦ (2H,t), 5.26 (2H,s), 7.05 (1H,d), 7.16 (1H，m)，7.48 (1H，m)，8.42 (1H,d), 

11.00 (1H,s). LRMS: 703 (2Μ+1)+.

25 PREPARATION 74

2-٢5-(2-n-Propoxyphenyl١-3-n-propyl-2,6-dihydro-7H-pyrazolo-

٢4.3-dlpyr¡m¡din-7-on-2-٧llacetam¡doxime 

Sodium carbonate (199 mg, 1.9 mmol) and hydroxylamine

hydrochloride (260 mg, 3.7 mmol) were added to a stirred suspension of the
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title compound of Preparation 73 (878 mg, 2.5 mmol) in 50% aqueous ethanol 

(10 ml) and the mixture heated under reflux for 18 hours, then allowed to cool. 

The resulting precipitate was collected，washed with water (30 ml) and dried

5 under vacuum to afford the title compound (902 mg) as a white solid. Found: 

c, 59.23; H，6.26: N, 21.51. ◦6٠3 سا2أ  requires c, 59.36; H, 6.29; N, 

21.86%. δ (DMSOde)： 0.94 (6H，m)，1.63 (4H，m)，2.92 (2H,t) 4.04 (2H,t), 4.94 

(2H,s), 5.48 (2H,s), 7.06 (1H,m), 7.17 (1H，d)，7.46 7.68 (1H,d), 9.93

(1H,s), 11.49 (1H,s). LRMS: m/z 385 (Μ+1)+.

10

PREPARATION 75

O-Acetyl-2-[5-(2-n-propoxyphenyl)-3-n-p٢opyl-2.6-dihyd٢o-7H-pyrazolo-

٢4,3-d1py٢imidin-7-on-2-yl]acetamidox١me 

Acetic anhydride (336 3.38 ااج٠  mmol) was added to a solution of the

15 title compound of Preparation 74 (684 mg, 1.69 mmol) in tetrahydrofuran (5 

ml) and the mixture stirred under reflux for 3 hours, then allowed to cool. The 

resulting precipitate was collected, washed with ether (20 ml) and dried under 

vacuum to yield the title compound (650 mg) as a white solid. Found: c, 

59.02; H, 6.09; N, 19.58. C21H26N5O4 requires c, 59.14; H, 6.15; N, 19.71%.

20 δ (DMSOde): 0.95 (6H，m), 1.66 (4H,m), 2.03 (3H,s), 2.95 (2H，t)，4.04 (2H,t), 

5.05 (2H,s), 6.59 (2H，S)，7.06 (1H,m)١ 7.16 (1H,d), 7.47 (1H,m), 7.68 (1H,d), 

11.52 (1H，S). LRMS: m/z 427 (Μ+1)+_

PREPARATION 76

25 2-(5-Meth٧l-1.2.4-oxadiazol-3-y[١methyl-5-(2-n-propoxyphen٧l١-3-n-Dropy[-

2.6-d¡hydro-7H-Dyrazolo[4,3-d]pyr¡m¡d¡n-7-one 

A solution of the title compound of Preparation 75 (630 mg，1.50 mmol)

in diglyme (5 ml) was stirred under reflux for 5 hours, allowed to cool and 

evaporated under reduced pressure. The residue was purified by column
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chromatography on silica gel, using hexane:ethyl acetate (34:66) as eluant，to 

give the title compound (520 mg) as a solid. Found: c, 61.40: H, 5.86; N, 

20.28. C2iH24N6O3 requires c, 61.75; H，5.92; N，20.57%. δ (DMSO٥6): 0.95

5 (6H，m)，1.74 (4H,m), 2.58 (3H，S)，2.98 (2H，t)，4.03 (2H,t), 5.76 (2H,s), 7.06

7.16 (1H，d), 7.45 (1H，m)，7.66 11.55 (1H,s). LRMS: m/z 409

(Μ+1)+.

PREPARATION 77

10 2-Cyan0methyl-5-(2-eth0xyphenyl١-3-n-pr0pyl-

2.6-d¡hydro-7H-D٧razolo[4.3-d٦D٧rim¡d¡n-7-one

Obtained as a solid (73%) from the title compound ◦f Preparation 14 

and bromoacetonitrile，using the procedure of Preparation 73. δ (CDC、): 1.10 

(3H，t), 1.6◦ (3H,t), 1.95 (2H，m), 3.08 (2H，t)，4.31 (2Η，٩), 5.28 (2H,S), 7.07

15 (1H,d), 7.14 (1H,m), 7.48 (1H,m), 8.42 (1H,d), 11.01 (1H,s). LRMS: m/z 338

(Μ+1)+.

PREPARATION 78

2-[5-(2-Ethoxyphenyl)-3-n-prop٧l-2.6-dihydro-7H-pyrazolo- 

20 ٢4.3-d٦Dyrímidin-7-on-2-٧l]acetamídoxime

Obtained as a white solid (89%) from the title compound of Preparation 

77, using the procedure of Preparation 74. δ (DMSOdg): 0.94 (3H,t), 1.33 

(3H,t), 1.74 2.90 (2H,t), 4.12 (2H，q)，4.92 (2H,s), 5.48 (2H,s), 7.07

(1H,m), 7.14 (1H,d), 7.46 (1H,m), 7.68 (1H，d)，9.34 (1H,s), 11.53 (1H,S).

25 LRMS: m/z 371 (Μ + υ+.
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PREPAHON 79

5-،2-Ethoxyphenyl)-2-(5-meth٧l-1,2,4-oxadiazol-3-yl)methyl-3-n-proDyl-

2.6-dihydro-7H-D٧razol٠[4.3-d]p٧rimidin-7-one 

5 The title compound of Preparation 78 (160 mg, 0.43 mmol) was added

to a mixture of acetic anhydride (122 μΙ，1.3 mmol)，acetic acid (2.5 ml，40 

mmol) and toluene (2 ml), then the resulting mixture stirred under reflux for 18 

hours, allowed to cool and evaporated unde「reduced pressure. The residue 

was purified by column chromatography on silica gel, using an elution

10 gradient of hexaneehyl acetate (1:1 to 1:3), to provide the title compound (45 

mg) as a solid, δ (DMS0d6): 0.92 (3H,t), 1.31 (3H,t), 1.72 (2H，m), 2.57 (3H,s), 

2.97 (2H,t), 4.12 (2Η,٩), 5.76 (2H,s), 7.05 (1H,m), 7.14 (1H,d), 7.47 (1H,m), 

7.64 (1H,d), 11.64 (1H,s).

15 PREPARATION 80

Benzyl1-benzyl-4-nitro-3-n-propylpyrazole-5-carboxylate

Benzyl bromide (20.4 ml，0.172 mol) was added dropwise over 5 

minutes to a stirred, ice-cooled solution of Preparation 3 (17.0 g, 0.085 mol) 

and cesium carbonate (56.1 g, 0.173 mol) in djmethyiformamide (150 ml),

20 then the cooling bath removed. After a further 19 hours, water (300 ml) was 

added and the mixture ex^acted with ether (1000 ml in total). The combined 

extracts were dried (MgS04) and evaporated under reduced pressure to 

furnish an oil which，on purification by column chromatography on s 1 ca gel, 

using an elution gradient of pentane:ethyl acetate (95:5 to 90:10), afforded

25 the title compound (13.0 g) as a solid (as well as the 2-óenzyl isomer (19.7 

g)). δ (CDCI3): 0.99 (3H,t), 1.76 (2H,m), 2.86 (2H，t)，5.30 (2H,s), 5.39 (2H,s), 

7.17 (2H,m), 7.30 (8H,m). LRMS: 397 (Μ+18)+.
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PREPARATION 81

1-Benzyl-4-nitro-3-n-propylpyrazole-5-carboxylicariH 

A mixture of the title compound of Preparation 80 (13.0 g, 0.034 mol)

5 and 6Μ aqueous sodium hydroxide solution (65 ml) was

for 2 hours, allowed to cool, diluted with water (130 ml) and the resulting 

mixture extracted with ether (500 ml). The stirred aqueous phase was ice- 

cooled, acidified with c٥ncent٢ated hydrochloric acid and extracted with 

dichloromethane (500 ml in total). The coiTibined dichloromethane extracts

10 were dried (MgS04) and evaporated under reduced pressure to give the title 

compound (10.◦ g) as a white solid, δ (CDCI3): 1.10 (3H,t), 1.78 (2H，m)，2.94 

(2H,t), 5.78 (2H,S), 7.32 (5H,m).

PREPARATION 82

15 1-Benzyt-4-nitr0-3-n-pr0Dylpy٢az0le-5-carb0xamide

Obtained as a cream powder (79%) from the title compound of

Preparation 81, using the procedure of Preparation 5. δ (CDCI3): 1.00 (3H，t)， 

1.76 (2H,m)，2.90 (2H,t), 5.60 (2H，S), 7.30 (5H,m). LRMS: m/z 306 (Μ+18) + .

20 PREPARATION 83

4-Amin0-1-benzyl-3-n-pr0D٧lDyraz0le-5-carb0xamide

A stirred mixture of the title compound of Preparation 82 (7.0 g, 0.024 

mol), stannous chloride dihydrate (27.4 g，0.122 mol) and ethanol (140 ml) 

was heated under reflux for 2 hours. The reaction mixture was cooled,

25 basified with saturated aqueous ammonium carbonate

the filtrate extracted with dichloromethane (750 ml in total)· The combined 

extracts were dried (MgS04) and evaporated under reduced pressure to yield
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the title compound (4.8 g) as an orange solid, δ (CDCI3): 0.99 (3H,t), 1.70 

(2H,m), 2.58 (2H,t), 2.94 (2H,s), 5.70 (2H，S)，7.24 (5H,m). LRMS: m/z 259 

(Μ+1) + .

5

PREPARATION 84

5-Chiorosulphonyl-2-ethoxybenzoic acid 

Molten 2-ethoxybenzoic acid (25.0 g, 0.150 mol) was added to a

stirred, ice-cooled mixture of thionyl chloride (11 ml，0.151 mol) and

10 chlorosulphonic acid (41.3 ml，◦.621 mol)，whilst maintaining the temperature 

of the reaction mixture below 25٠c. The resulting mixture was stirred at room 

temperature for 18 hours and then poured into a stirred mixture of ice (270 g) 

and water (60 ml) to give an off-white precipitate, stirring was continued for 1 

hour, then the product was collected by filtration, washed with water and dried

15 under vacuum to provide the title compound (36.08 g). A reference sample, 

m.p. 115-116٠c, was obtained by crystallisation from hexane:toluene. Found: 

0,41.02; Η,3.27. CgHClOsS requires С，40.84:Н，3.43%. δ (CDCI3): 

1.64(3H,t), 4.45(2Η,٩), 7.26(1H,d), 8.2O(1H，dd)，8.80( H，d)_

20 PREPARATION 85

2٠Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl)benzoic acid

(a): one-step procedure

1-Methylpiperazine (33.6 ml，0.303 mo!) was added to a stirred 

suspension of the title compound of Preparation 84 (34.4 g, ◦.130 mol) in

25 water ("124 ml) at about 1O٠C, whilst maintaining the temperature of the 

reaction mixture below 2O٠C. The resulting solution was cooled to about 

1O٠C and，after 5 minutes, crystallisation 0Í a solid commenced. After a 

further 2 hours, the solid was collected by filtration, washed with ice-water and 

dried under vacuum to furnish the crude product (36.7 g). A sample (15.0 g)
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was purified by stirring it in refluxing acetone for 1 hour; the resulting 

suspension was allowed to cool to room temperature and the crystalline solid 

collected by filtration and dried under vacuum to afford the title compound

5 (11.7 g), m.p. 198-199٥c, whose 1Hnm「spectrum ¡S identical with that 

obtained for the product of procedure (b) below.

(b): two-step procedure

A solution of the title compound of Preparation 84 (50.0 g, 0.189 mol)

10 ¡n acetone (150 ml) was added dropwise to a stirred mixture of 1-

methylpiperazine (20.81 g, ◦.208 mol) and triethylamine (28.9 ml，0.207 mol), 

whilst maintaining the temperature of the reaction mixture below 2O٥C. A 

white crystalline solid formed during the addition and stirring was continued 

for a further 1.5 hours. Filtration, followed by washing with acetone and

15 drying under vacuum of the product，provided the hydrochloride—triethylamine 

double salt of the title compound (78.97 g), m.p. 166-169٠c. Found: c,51.33; 

Η,8.14; N,9.06; Cl,8.O2. C٦4H20N2O5S; CSH٦5N; HCl requires c,51.55; Η,7.79; 

N,9.02; Cl, 7.61%. δ (DMSO٥6): 1.17(9H,t), 1.32(3H٠t)，2.15(3H，S)，2_47(6H,b「 

s)，2.86(2Η，brs)，3.O2(6H,q), 4_18(2Η，٩)，7.32(1H，d), 7.78(1H，dd)，

2〇 7.85(1H,d).

The double salt (30.0 g) was stirred in wate「(120 ml) to produce an 

almost clear solution，from which crystallisation of a solid rapidly occurred. 

After 2 hours, the solid was collected by filtration, washed with water and 

dried under vacuum to give the title compound (14.61 g) as a white solid. A

25 reference sample，m.p. 201 ٥c, was obtained by「ecrystallisation from 

aqueous e^ianol. Found: C,51.09; H，s.16; N,8.43. c س2مس5ة  requires 

c,51.21; Η.6.14; N,8.53%. δ (DMSO٥6): 1.31(3H,t), 2.12(3H,s), 2.34(4Н,Ьг s), 

2.84(4Η，br s), 4_20(2Η，٩), 7.32(1H，d), 7.80(1 H，dd)，7.86(1H,d).



wo 98/49166 PCT/EP98/02257

-118-

PREPAHON 86

1-Benz٧l-4-٢2-eth٠xy-5-،4-iTiethylp¡peraz¡n-1-ylsulphon٧l)benzam¡do٦-

٩-п-пгору1руга2о1е-5-сагЬ٠хат1с!е

5 (Benzotriazol-1-yloxy)t٢ipyTO^^

(РуВОР: 7.6 g, 0.015 mol) was added to a stirred solution of the title 

compounds of Preparation 83 (3.8 g, 0.015 mol) and Preparation 85 (5.3 g， 

0.016 mol) in dimethylformamide (50 ml) and the resulting orange solution 

stirred at room temperature for 20 hours，then poured into water (250 ml).

10 The mixture was extracted with ethyl acetate (750 ml in total) and the 

combined extracts washed sequentially with 10% aqueous sodium 

bicarbonate solution (100 ml) and water (100 ml), dried (MgS04) and 

evaporated under reduced pressure to provide an orange solid.

Crystallisation from ethanol furnished the title compound (6.76 g) as a white

15 crystalline solid, m.p. 182-184٠c. Found: c, 58.88; H，6.27; N, 14.66. 

C28H36N6O5S requires c，59.14; Η,6_38: N,14.78%. δ (CDCI3): 0.97 (3H，t)， 

1.59 (3H,t), 1.68 (2H١m), 2.26 (3H,s), 2.47 (4H，m)，2.58 (2H,t), 3.08 (4H,m), 

4.39 (2H,t), 5.62 (2H,s), 7.17 (1H,d), 7.26 (7H,m), 7.92 (1H，d)，8.62 (1H，S)， 

9.20 (1H，S). LRMS: m/z 569 (Μ+1)+.

20

PREPARATION 87

1-(4-Chlorohenzyl١-5-(2-n-propox٧phen٧l)-3-n-prop٧l-1,6-dihydro-

7H-pyrazolo٢4.3-d٦pyrimidin-7-one

Obtained as a white solid (62%) from the title compound of Preparation

25 12 and 4-chlorabenzyl chloride，us^g the procedure of Preparation 15Α.

Found: c, 65.96; H, 5.80; N, 1277. C24H25CIN4O requires c，65.97; H，5.77; 

N, 12.82%. δ (CDCI3): 1.02 (3H,t), 1.18 (3Η,ί), 1.88 (2H,m), 2.02 (2H，m)，2.95 

(2H,t), 4.19 (2H,t), 5.74 (2H，S)，7.04 (1H,d), 7.16 (1H，m)，7.26 (2H,d), 7.37 

(2H，d), 7.44 8.50 (IH d "11.20 (1H,s). LRMS: m/z 437 (Μ + 1)٢.
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PREPARATION 88

1 -(4-Chlorobenzyl١-5-(2-ethoxyphenyl١-3-n-prop٧l-1,6-d¡hvdrn- 

7H-pyrazoloí4.3-d]p٧r¡m¡d¡n-7-one

5 Obtained as a white crystalline solid (77%) from the ■title compound of

Preparation 14 and 4-chlorQbenzyl chloride，using the procedure of 

Preparation 15Α. Found: c, 65.34: H, 5.52: N, 13.38. 2 ء2س2م1〜م  requires 

c, 65.32; H, 5.48; N, 13.25%. δ (CDC13): 1.02 (3H，t)，1.63 (3H,t), 1.90 (2H,m), 

2.96 (2H,t), 4.32 (2Η,٩), 5.74 (2H，S)，7.05 (1H，d)，7.16 7.28 (2H,d),

10 7.38 (2H,d), 7.46 8.50 (1H,d), 11.20 (1H，S). LRMS: m/z423 (Μ+υ+.

PREPARATION 89

2-(4-Bromobenzyl)-5-(2-ethoxyphenyl١-3-n-proDyl-2.6-dihydro-

7H-pyrazoloí4.3-d]pyrim¡d¡n-7-one 

15 Obtained as a colourless。il (54%) from the titte

Preparation 14 and 4-bramobenzyl chloride，using the procedure of 

Preparation 15Β. δ (CDC!3): 0.94 (3H,t), 1.58 (3H,t), 1.73 (2H,m), 2.08 (2H,t), 

4.08 (2Η,٩), 5.50 (2H,S), 7.08 (4H，m)，7.44 8.38 (1H,d), 10.89 (1H，S).

LRMS: mz484(M+18)+.

20

PREPARATION 90

1 -(2-Cyanobenzyl١-5-(2-ethoxyphenyl)-3-niprop١/l-1,6-d¡hvdro-

7H-pyrazolo٢4.3-d]py٢imidin-7-one

Obtained as a solid (17%) from the title compound of Preparation 14 

25 and 2-cyanobenzyl bromide, using the procedure of Preparation 15D. Found:

c, 69.58; H, 5.60; N, 16.90. C24H23N5O2 requires c, 69.72; H, 5.61; N, 

16.94%. δ (CDC3) 1.03 :(3؛H,t), 1.60 (3H,t), 1.90 (2H，m), 2.98 (2H,t), 4.30 

(2Η,٩), 6.03 (2H,s), 7.05 (2H,m), 7.16 7.36 (1H,m), 7.45 (2H,m), 7.68

(1H,d), 8.54 (1H,d), 11.20 (1H，S). LRMS: m/z 414 (Μ+1)+.

30
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PREPARATION 91

1-(4-Carbamo٧lbenz٧l)-5-(2-ethoxyphen٧l)-3-n-DroDyl-

1.6-d¡hydro-7H-pyrazolo[4.3-d]pyrim¡d¡n-7-one 

5 Obtained as a white solid (73%) from the title compound of Preparation

14 and 4-carbamoylbenzyl chloride，using the procedure of Preparation 15Α. 

Found: c，66.22; H，5.81; N, 16.06.〇24心5〜〇3 requires c, 66.81; H，5.84;

N, 16.23%. δ (CDCI3): 1.02 (3H，t)，1.62 (3H,t), 1.90 (2H,m), 2.96 (2H,t), 4.30 

(2Η١٩), 5.59 (1H,s), 5.82 (2H١S)，6.00 (1H，S)，7.05 (1H,d), 7.16 7.45

10 (3H，m), 7.78 (2H,d), 8.52 (1H，d)，11.24 (1H，S). LRMS: m/z 432 (Μ + υ+.

PREPARATION 92

2-(4-Carbamoylbenzyl١-5-(2-ethoxyphenyl١-3-n-propyl-2.6-dihydro-

7H-py٢azolo٢4.3-d]pyrimidin-7-one

15 Obtained as a white solid (47%) from the title compound of Preparation

14 and 4-carbamoylbenzyl bromide, using the procedure of Preparation 15Β. 

Found: c, 66.10; H, 5.78: N, "16.02. C24H25N5O3; 0.07 СН3С02СН2СНз 

requires c, 66.63: H，5.89; N，16.00%. δ (CDCy： 0.95 (3H,t), 1.59 (3H,t),

1.74 (2H，m)，2.86 (2H,t), 4.30 (2Η,٩), 5.59 (2H,s), 5.68 (1H,s), 6.12 (1H,s),

20 7.03 (1H,d), 7.12 (1H，m)，7.26 (2H,d), 7.45 (1H,m), 7.79 (2H,d), 8.40 (1H,d),

10.92 (1H,s). LRMS: mz 432 (Μ+1)+_

PREPARATION 93

5-(2-Ethox٧phen٧l١-1-(2-nitrobenzyl)-3-n-prop٧l-1,6-dih٧dro-

25 7H-pyrazolo٢4,3-d]pyrimidin-7-one

Obtained as an off-white solid (39%) from the title compound of

Preparation 14 and 2-nitrobenzyl chloride，using the procedure of Preparation

15Α. F٥und:c٠ 63.62; H, 5.32; N,16.07. C23H23N5O4 requires c, 63.73; H,
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5.35; N, 16.16%. δ (CDCy: 1.05 (3H,t), 1.60 (3H,t), 1.92 (2H,m), 3.00 (2H,t), 

4.32 (2H，q), 6.25 (2H，S), 6.7◦ (1H,d), 7.06 (1H，d)，7.18 7.45 (3H,m),

8.14 (1H，d)，8.54 (1H,d), 11.24 (1H，S). LRMS: m z 434 (Μ + 1)+.

5

PREPARATION 94

1-(2-Nit٢obenzyl)-5-<2-n-propoxyphen٧l١-3-n-propyl-1,6-dihydro-

7H-pyrazoloí4.3-d]pyr¡m¡d¡n-7-one

Obtained as a white solid (46%) from the title compound of Preparation 

10 12 and 2-nitrobenzyl chloride, using the procedure of Preparation 15Α. δ

(CDC3) 1.02 ：(3؛H，t)，1.15 (3H，t)，1.90 (2H,m), 2.00 (2H，m)，2.99 (2H٠t)，4.2◦ 

(2H,t), 6.24 (2H,s), 6.66 7.04 (1H,d), 7.18 (1H,m), 7.45 (3H,m), 8.14

(1H,d), 8.54 (1H,d), 11.26 (1H,s). LRMS: m/z 448 (Μ+1)+.

15 PREPAIION 95

5-(2-Ethoxyphen٧[)-1 -(4-n¡trobenzyl)-3-n-prop٧l-1.6-d¡hvdro-

7H-py٢azolo[4.3-d]pyrimidin-7-one 

Obtained as a crystalline solid (61%) from the title compound of

Preparation 14 and 4-nit٢obenzyl chloride, using the procedure of Preparation 

20 15Α. Found: c, 63.59: H, 5.31: N, 16.02. C23H23N5O4 requires c, 63.73: H,

5.35; N, 16.16%. δ <CDCI3): 1.02 (3H,t), 1.60 (3H,t), 1.88 (2H,m), 2.97 (2H,t), 

4.30 (2H,q), 5.84 (2H,S), 7.04 (1H,d), 7.16 7.46 7.52 (2H,d),

8.18 (2H,d), 8.50 (1H,d), 11.26 (1H,S)_ LRMS: m/z 434 (Μ+1)+.

25 PREPARATION 96

5-(2-Ethox٧phen٧l١-2-(4-nit٢obenz٦/l١-3-n-propyl-2.6-dih٧dro-

7H-pyrazolo٢4.3-dlpyrim¡d¡n-7-one 

Obtained as a yellow solid (30%) from the title compound of

Preparation 14 and 4-nitrobenzyl bromide, using the procedure of Preparation
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15C. δ (CDCIJ: 0.98 (3H，t)，1.60 (3H,t), 1.76 (2H,m), 2.90 (2H,t), 4.3◦ (2Η,٩), 

5.64 (2H,s), 7.05 (1H，d)( 7.14 (1H，m), 7.36 (2H，d)，7.46 8.20 (2H,d),

8.41 0.98 (1H,s). LRMS: m/z 434 (Μ+1)+.

5

PREPARATION 97

1- ،2-Am¡nobenzyl)-5-{5-í4-(2-t-butyld¡methyls¡lyloxyethyl)D¡pe٢az¡n-

1-٧lsulphon٧l٦-2-n-propoxyphen٧l}-3-n-prop٧l-1.6-dih٧dro-7H-pyrazolo-

ldlD٧rimidin-7-one؛4.3

1〇 Imidazole (39 mg, 0.57 mmol) and t-butyldimethylsilyl chloride (69 mg，

0.46 mmol) were added to a stirred solution of the title compound of Example 

53 (233 mg，0.38 mmol) in dichlorome hane (4 ml) and the mixture stirred at 

room temperature for 20 hours. Water (5 ml) was added, the aqueous phase 

separated and extracted with dichioromethane (2◦ ml), then the combined

15 organic solutions dried (Na2SO4) and evaporated under reduced pressure.

The resulting yellow oil was purified by column chromatography on s I ca gel, 

using pentane:ethyl acetate (1:1) as eluant, to afford the title compound (212 

mg) as a colourless oil. δ (CDC!3): 0.00 (6H,s), 0.85 (9H，S), 1.02 (3H,t), 1.20 

(3H，t)，1.88 (2H，m), 2.06 (2H,m), 2.52 (2H,t), 2.62 (4H,m), 2.95 (2H,t), 3.08

20 (4H,m), 3.66 (2H,t), 4.26 (2H,t), 5.79 (2H，S)，7.18 (2H,m), 7.36 (1H,m), 7.60

(1H,d)，7.70 (1H,d), 7.82 (1H,d), 8.80 (1H,s), 9.7◦ (1H,s), 10.98 (1H,s).

LRMS: 724 (Μ + 1)+.

PREPARATION 98

25 5-{5-٢4-(2-t-Butyldimethylsilyloxyethyl١pipe٢azin-1-ylsulDhonyl]-

2- п-ргорохурЬепу1}-1-(2-те±Иапези1рИопат1с1оЬепгу١)-3-п-ргор١/1-

1.6-dih٧dro-7H-pyrazolo٢4.3-d]pyrimidin-7-one 

Methanesulphonyl chloride (24 μΙ，0.30 mmol) was added to a stirred,

ice-cooled solution of the title compound of Preparation 97 (200 mg, 0.28
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mmol) in pyridine (3 ml) and the mixture stirred at room temperature for 20 

hours, then evaporated under「educed pressure. The residue was treated 

with water (10 ml) and the resulting suspension extracted with ethyl acetate

5 (40 ml in total). The combined extracts were dried (Na2SO4) and evaporated

under reduced pressure to give a yellow oil which was purified by column 

chromatography on silica gel，using pentane:ethyl acetate (1:1) as eluant, to 

provide the title compound (145 mg) as a colourless oil. δ (CDCI3): 0.00 

(6H，S), 0.85 (9H，S)，1.02 (3H，t)，1.20 (3H，t)，1.88 (2H，m)，2.06 (2H，m), 2.52

1〇 (2H,t), 2.62 2.95 (2H，t)，3.08 (4H,m), 3.66 (2H，t), 4.26 (2H,t), 5.79

(2H,s), 7.18 (2H,m), 7.36 7.60 (1H，d)，7.70 (1H，d), 8.80 (1H,s), 9.70

(1H,s), 10.98 (1H,S). LRMS: m/z 802 (Μ + 1)+.

PREPARATION 99

15 5-(2-Eth0xyphenyl)-3-n-pr0pyl-1-(4-sulpham0ylbenzyl>-

1.6-d¡hydro-7H-pyrazolo[4.3-d]py٢im¡d¡n-7-one

Obtained as a solid (51%) from the title compound of Preparation 14 

and 4-sulphamoylbenzyl chloride (」. Med. Chem■，1986, 29, 1814), using the 

procedure of Preparation 15Α. Found: c, 58.78; H, 5.37; N, 14.83.

20 C23H25N5O4S requires c, 59.08: H, 5.39; N, 14.98%. δ (DMSOcjg)： 0.90 (3H,t),

1.32 (3H,t), 1.74 (2H,m), 2.79 4.14 (2Η，٩)，5.78 (2H，S)，7.04 (1H,m),

7.16 (1H,d), 7.28 (2H,s), 7.38 (2H,d), 7.45 7.66 (1H,d), 7.78 (2H，d),

12.02 (1H,S). LRMS: m/z 468 (Μ+1)+.

25 PREPARATION 10Ω

1 -Benzyl0xycarb0nylmethyl-5-(,2-n-pr0p0xyphenyl١-3-n-prnn٧|-i g- 

d¡hydro-7H-pyrazolo[4.3-d]pyrim¡d¡n-7-one

Obtained as a white solid (28%) from the title compound of Preparation 

12 and benzyl bromoacetate，using the procedure of Preparation 15D. δ



wo 98/49166 PCT/EP98/02257

-124-

(CDCI3): 1.02 (3H,t),，1.17 (3H,t), 1.90 (2H，m), 2.02 (2H,m), 2.97 (2H,t), 4.19 

5.21 (2H，S), 5.42 (2H,s), 7.06 (1H,d), 7.17 (1H，m)，7.33 (5H,m), 7.47

8.50 (1H,d), 11.23 (1H,s). LRMS: m/z 461 (Μ+1)٠.

5

PREPARATION 101

1-Carboxymethyl-5-(2-n-propoxyphenyl)-3-n-prop٧l-1,6-d¡hydro-7H-

pyrazolo[4.3-d٦pyr¡mid¡n-7-one

Obtained as a beige solid (92%) from the title compound of

10 Preparation 100, using the procedure of Preparation 69. δ (CDCI3): 1.04 

(3H,t), 1.18 (3H,t), 1.91 (2H,m), 2.01 (2H，m)，2.97 (2H,t), 4.20 (2H,t), 5.41 

(2H,S), 7.06 (1H,d), 7.17 7.48 (1H,m), 8.51 (1H,d), 11.36 (1H，S).

LRMS: ΠΊ/Ζ371 (Μ+1)+.

15 PREPARATION 102

1-<N-Ethylcarbamo٧lmethyl١-5-<2-n-propoxyphenyl١-3-n-Drop٧l-1,6-

d¡hydro-7H-p٧razolo[4,3-dlpyr¡m¡d¡n-7-one

N-Methylmorpholine (91 μΙ, ◦.83 mmol) was added to a stirred solution

of the title compound of Preparation 101 (93 mg, 0.23 mmol) in

20 dichloromethane (5 ml) under nitrogen and the

ice-bath. Ethylamine hydrochloride (24 mg，0.30 mmol), 1- 

hydroxybenzotriazole hydrate (41 mg, 0.30 mmol) and 1-(3- 

dimethylaminopropyl)-3-ethylcarbodiim^^ hydrochloride (73 mg, 0.38 mmol) 

were added, then the resulting mixture allowed to warm to room temperature,

25 stirred for a further 20 hours and evaporated under reduced pressure. The 

residue was partitioned between ethyl acetate (10 ml) and 2Μ hydrochloric 

acid (10 m!), he separated aqueous phase washed with ethyl acetate (10 ml) 

and the combined organic solutions washed successively with saturated
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aqueous sodium bicarbonate solution (10 ml) and brine (10 ml), dried 

(MgS04) and evaporated under reduced pressure to give the title compound 

(89 mg) as a cream solid, δ (CDCI3): 1.03 (3Η,ί), 1.1◦ (3H,t), 1.18 (3H,t), 1.90

5 (2H,m), 2.01 (2H,m), 2.98 (2H,t)٠ 3.36 (2H,m), 4.19 (2H,t), 5.23 (2H,s), 6.22

(1H,s), 7.06 (1H,d), 7.18 7.49 (1H,m)٠ 8.52 (1H,d), 11.29 (1H١s).

LRMS: 398 (Μ+1)+.

PREPARATION 103

10 1-٢Ν-(2-Μ6ΐΚ0Χ٧6ίΗ٧Ι)€3ώ3Π٦0٧ΐΓΠ6ίΗ٧Ι]-5-(2-π-ΡΓ0Ρ0χ٧ρΗ6Π١/Ι١-3-η-

propyl-1,6-d¡hydro-7H-pyrazolo[4,3-d٦pyrim¡d¡n-7-one

Obtained as a white powder (44%) ^om title compound of 

Preparation 101 and 2-methoxyethylamine, using the procedure。f 

Preparation 102. δ (CDC!3): 1.03 (3H,t), 1.18 (3H,t), 1.88 (2H，m)，2.00

15 (2H,m), 2.98 (2H,t), 3.29 (3H,s), 3.42 (4H,m), 4.21 (2H,t), 5.29 (2H,s), 6.45

(1H,s), 7.04 (1H,d), 7.15 (1H,d), 7.48 8.50 (1H,d), 11.27 (1H,s).

LRMS: m/z 428 (Μ+1)+.

PREPARATION 104

20 1-(Morphol¡n-4-ylcarbonylmeth٧l)-5-(2-n-propox٧phen٧l١-3-n-propyl·

1,6-d¡h٧dro-7H-pyrazoloí4,3-d1p٧٢¡m¡d¡n-7-one

Obtained as a cream foam (95%) from the title compound of 

Preparation 101 and morpholine, using the procedure of Preparation 102. δ 

(CDCI3): 1.03 (3H,t), 1.19 (3H,t), 1.90 (2H,m), 2.00 (2H,m), 2.98 (2H，t)，3.50-

25 3.78 (8H，m), 4.19 (2H,t), 5.45 (2H,s), 7.05 (1H,d), 7.18 (1H,m), 7.46 (1H,m),

8.50 (1H,d), 11.20 LRMS: m z 440 (Μ+1)+.
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PREPARATION 105

2-(N-Eth٧lcarbamoylmethyl)-5-(2-n-propox٧phenyl)-3-n-Dropyl-2 6- 

d¡hydro-7H-pyrazoloí4.3-d]py٢im¡d¡n-7-one

5 Obtained as a white powder (58%) from the title c。^

Preparation 69 and ethylamine hydrochloride, using the procedure of 

Preparation 102. δ (CDCI3): 1.0 (3H,t), 1.05 (3H,t), 1.14 (3H,t), 1.82 (2H,m), 

2.02 (2H，m)，3.00 (2H,t), 3.30 4.19 (2H,t), 4.99 (2H，S), 6.23 (1H，S),

7.07 (1H,d), 7.15 (1H，m), 7.48 (1H，m)，8.42 (1H，d)，11.00 (1H，S). LRMS: m/z1〇 398 (Μ + 1)+.

PREPARATION 106

2-ÍN-(2-Meth0xyethyl١carbam0ylmethyl٦-5-(2-n-pr0P0xyphenyl١-3-n-

propyl-2.6-díhydro-7H-pyrazolo٢4,3-d]p٧rimidin-7-one 

15 Obtained as a cream foam (74%) ^om the title compound ◦í

Preparation 69 and 2-methoxyethylamine, using the procedure of Preparation 

102. δ (CDCy： 1.02 (3H,t), 1.15 (3H,t), 1.84 (2H，m)，2.00 (2H,m), 3.00 (2H,t), 

3.28 (3H,s), 3.40 (4H,m), 4.19 (2H,t), 5.00 (2H,s), 6.40 (1H,s), 7.06 (1H,d),

7.16 7.46 (1H,m), 8.43 (1H，d)，10.97 (1H,s). LRMS: m/z 428 (Μ + 1)+.

20

PREPARATION 107

2-(Morpholin-4-٧lcarbon٧lmethyl١-5-(2-n-propoxyphenyl)-3-n-prop\zl-

2.6-dihydro-7H-pyrazoloi4,3-d٦pyrimidin-7-one

Obtained as a white foam (55%) from the title compound of

25 Preparation 69 and morpholine，using the procedure of Preparation 102. δ 

(CDCI3): 1.05 (3H，t)٠ 1.13 (3H，t)，1.91 (2H，m), 2.00 (2H,m), 3.01 (2H，t), 3.66

4.17 (2Η,2) 5.20 ,(؛H,s), 7.04 (1H,d), 7.15 7.45 8.41

(1H,d), 0.36 (1H,s). LRMS: m/z 440 (Μ+1) + .
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PREPARATION 108 

4-(2S-Chloropropanoyl)morpholine

N-Methylmorpholine (1.5 ml，13.8 mmol), followed by 1- 

5 hydroxybenzot٢iazole (1.483 g, 11.0 mmol) and 1-(3-d¡methylaminop「opyl)-3-

ethylcarbodiimide hydrochloride (2.317 g, 12.0 mmol), were added to a 

stirred, ice-cooled solution of S-(-)-2-chlo٢opropionic acid (1.0 g, 9.2 mmol) in 

dichloromethane (30 ml) and the resulting solution stirred at about o٠c for 45 

minutes. Morpholine (2.4 ml，27.6 mmol) was ^ien added, the cooling bath

10 removed and the reaction mixture stirred at room temperature for 66 hours, 

then evaporated under reduced pressure. The residue was partitioned 

between ethy! acetate and water，then the separated organic phase washed 

with brine, dried (MgS04) and evaporated under reduced pressure. The 

resulting yellow oil was purified by column chromatography on silica gel，using

15 mixtures of hexane:ethyl acetate (3:1 and then 2:1) as eluants，to provide the 

title compound (57 mg) as a colourless oil. [a]： + 51。(c = 0.1, СНзОН). δ 

(CDCI3): 1.67 (3H,d), 3.42-3.89 (8H,m), 4.53 (川，٩). LRMS: 195

(Μ_4)+.

20

PREPARATION 109

1-٢1S-<Morpho[in-4-ylcarbonyl١eth٧l٦-5-(2-n-propoxyphenyl١-3-n-propyl-

1.6-dihyd٢o-7H-pyrazoloi4.3-d٦pyrimidin-7-one

Obtained as a white foam (44%) from the title compounds of

25 Preparation 12 and Preparation 108, using the procedure of Preparation 15Β. 

δ (CDCI3): 1.02 (3H,t), 1.18 (3H,t), 1.78 (3H,d), 1.88 (2H，m), 2.03 (2H,m). 2.98 

(2H,m), 3.40-3.74 (8H,m), 4.20 (2H,t), 6.18 (1Η,٩), 7.06 (1H,d), 7.16

7.46 8.52 (1H，d)，11.24 (1H,s). LRMS: m/z 454 (Μ+1)+.
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PREPARATION 110

2-[1S-<Morphol¡n4-ylcarbon٧l)ethyl]-5-<2-n-proDoxyDhenyl)-3-n-Dropyl-

2.6- dih٧dro-7H-pyrazolo٢4.3-d٦pyrimidin-7-one

5 Obtained as a white foam (33%) fromme title。。尋

Preparation 12 and Preparation 108, using the procedure of Preparation 15Β. 

δ (CDCI3): 1.05 (3H,t)١ 1.15 (3H,t), 1.82 (3H,d), 1.90 (2H，m)，2.00 (2H，m)，2.98 

(2H,m), 3.30 (2H,m), 3.48 (2H，m)，3.66 (4H,m), 4.19 (2H,t), 5.58 (仆1，٩)，7.06 

(1H，d)，7.47 (1H，m)，8.40 (1H,d), 10.94 (1H,s). LRMS: m/z 454 (Μ+1)+.

10

PREPARATION 111 

4-<2R-Chloropropanoyl)morpholine

Obtained as a pale yellow。¡I (16%) from R-(+)-2-chloroprop¡onic acid 

and morpholine, using the procedure ◦f Preparation 108.

15 [α]25 - 46٥ (с = 0.1,СНзОН). δ (CDCI。)： 1.69 (3H，d), 3.49-3.87 (8H，m)，
D

4.53 (1Η,٩). LRMS: m/z 195 (Μ + ΝΗ4)+.

PREPARATION 112

2。 1-٢1R-(Morpholin-4-ylca٢bonyl١ethyl]-5-(2-n-propox٧phenyl١-3-n-propyl-

1.6- dihyd٢o-7H-pyrazolo٢4,3-d]py٢i٢n¡d¡n-7-one

Obtained as a yellow solid (8%) from the title compounds of 

Preparation 12 and Preparation 111, using the procedure of Preparation 15Β. 

δ (CDCI3): 1.02 (3H,t), 1.18 (3H,t)٠ 1.79 (3H,d), 1.91 (2H,m)，2.04 (2H,m), 2.98

25 (2H,m), 3.40-3.76 (8H,m) 4.20 (2H,t), 6.19 7.06 (1H,d), 7.18 (1H,m),

7.46 8.52 (1H,d), 11.24 LRMS: m/z 454 (Μ+1)+.
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PREPARATION 113

2-[1R-(Mo٢pholin-4-ylcarbonyl١ethyl1-5-(2-n-propoxyDhenyl)-3-n-proD٧l-

2,6-d¡h٧dro-7H-p٧razolo٢4.3-dlD٧r¡m¡d¡n-7-one

5 Obtained as a yellow powder (23%) from the title

Preparation 12 and Preparation 111, using the procedure of Preparation 15Β. 

δ (CDCI3): 1.04 (3H,t), 1.14 (3H,t), 1.82 (3H，d)，1.92 (2H,m), 2.00 <2H,m), 2.99 

(2H,m), 3.30 (2H，m)，3:48 (2H,m), 3.63 (4H,m), 4.19 (2H,t), 5.59 (1Η,٩), 7.06 

(1H,d)٠ 7.16 (1H,m), 7.45 (1H,m), 8.40 (1H,d), 0 95 (1H,s). LRMS: m/z 4541〇 (Μ+1)♦.

PREPARATION 114

1- (2-Morpholin-4-٧lethyl١-5-(2-n-propox٧phenyl١-3-n-prop٧l-1,6-dih٧d٢o-

7H-pyrazolo[4,3-d٦pynmidin-7-one

15 Obtained as a clear oil (40%) from the title compound of Preparation

12 and the ^ee base of 4-(2-chloroethyi)morphoiine hydrochloride, using the 

procedure of Preparation 15Β. δ (CDCj): 1.03 (3H,t), 1.15 (3H,t)，1.88 

(2H,m), 2.00 (2H,m), 2.52 (4H,m), 2.88 (2H,t), 2.93 (2H,t), 3.62 (4H,m), 4.19 

(2H,t), 4.70 (2H,t), 7.04 (1H,d), 7.15 (1H,m), 7.44 (1H，m)，8.50 (1H,d), 10.65

20 (1H,s). LRMS: m/z 427 (Μ+2)٠.

PREPARATION 115

2- (2-Morpholin-4-ylethyl١-5-(2-n-Dropoxyphenyl١-3-n-propyl-2.6-dihydro-

7H-p٧razolo٢4,3-d]p٧rimidin-7-one

25 Obtained as a yellow foam (24%) from the title compound of

Preparation 12 and the ^ee base of 4-(2-chloraethyi)morpholine 

hydrochloride, using the procedure of Preparation "15日.Found: c, 63.90; H, 

7.33; N, 16.21. C23H31N5O3; 0.10 CH2C12 requires c, 63.93; H，7.25; N,
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16.14%. δ (CDCI3): 1.06 (3H，t)，"1.14 (3H,t), 1.88 (2H，m), 2.00 (2H,m), 2.52 

<4H,m), 3.00 (4H٠m), 3.69 (4H,m), 4.18 (2H，t)，4.42 (2H，t)，7.04 7.14

(1H,m), 7.45 (1H,m), 8.40 (1H,d), 0.85 (1H，S). LRMS: m z 426 (Μ+1)..

5

PREPARATION 116

2-٢2-(4-Methylpiperazin-1-yl)ethy[]-5-(2-n-propoxyphenyl)-3-n-propyl-

2.6-d¡h٧dro-7H-pyrazoloí4,3-dlpyrim¡d¡n-7-one

Obtained as a white foam (17%) from the title compound of

10 Preparation 12 and 1-(2-chlo٢oethy!)-4-methylp¡pe٢azine(Eu٢op. 丄 Med. 

Chem., 1995, 30, 77)，using the procedure of Preparation 15Β. δ (CDCI3): 

1.05 (3H,t), 1.12 (3H,t), 1.86 (2H，m), 1.98 (2H,m), 2.28 (3H,s), 2.44 (4H,m), 

2.58 (4H,m), 2.97 (4H,m), 4.17 (2H,t), 4.39 (2H,t), 7.03 (1H,d), 7.12 (1H,m), 

7.44 8.40 (1H,d), 10.85 (1H，S)_ LRMS: m/z 439 (Μ+1)+.

15

PREPARATION 117 

1 -(2-Ch!oroethyl١pyrazole

1 -Bromo-2-chloroethane (6.0 ml, 72 mmol) was added dropwise, under 

nitrogen, to a vigorously stirred, ice-cooled mixture of pyrazole (5.0 g, 73

20 mmol)，potassium carbonate (10.0 g, 73 mmol) and acetone (95 ml). After 3 

hours，the cooling bath was removed and the reaction mixture stirred at room 

temperature for a further 3 days, then filtered. The filtrate was evaporated 

under reduced pressure and the residue purified by column chromatography 

on sica ge!, using dichloromethane:methanol (97..3) as eluant，to yield the

25 title compound ("1.62 g) as a clear oil. δ (CDCI3): 3.9◦ (2H,m), 4.42 (2H，m)， 

6.23 (1H,s), 7.63 (1H,s), 7.65 (1H,s). LRMS: m/z 131 (Μ + 1)+.
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PREPARATION 118

5-(2-n-Propoxyphenyl١-3-n-prop٧l-2-(2-pyrazol-1-ylethyl١-2.._6-Hih٧firn-
7H-pyrazolo٢4,3-d]pyrimidin-7-one

5 Obtained as a white solid (63%) fram the tie compounds of

Preparation 12 and Preparation 117, using the procedure of Preparation 15Β. 

δ (CDCI3): 0.82 (3H,t), 1.10 (3H，t)，1.56 (2H，m), 1.98 (2H,m), 2.47 (2H，t)，4.16 

(2H٠t), 4.64 (2H，m)，4.78 (2H，m)，6.02 6.88 (1H,s), 7.00 (1H,d), 7.04

7.40 7.50 8.36 10.58 (1H,S). LRMS: m/z 407

10 (Μ+1)'

PREPARATION 119

1-(2-Chloroethyl١-1٦2.3-triazole

Sodium methoxide (7.0 g, 121 mmol) was added to a stirred，¡ce- 

15 cooled solution of 1,2,3-t「iazole (8.4 g, 121 mmol) in metanol (125 ml)

followed, dropwise, by 1 -bromo-2-chloroethane (10.0 ml, 121 mmol). The 

cooling bath was removed and the reaction mixture stirred at room 

temperature for 2 days, then evaporated under reduced pressure. The 

residue was partitioned between ethyl acetate (125 ml) and brine (100 ml)，

20 then the separated organic phase dried (MgSO」and e٧a^

reduced pressure. The residue was purified by column chromatography on 

silica gel, using dichloromethane: methanol (96:4) as eluant，to furnish the 

title compound (2.19 g) as a clear oil. δ (CDCls): 3.88 (2H,m), 4.68 (2H,m), 

7.5◦ (1H，S)，7.60 (1H,s). LRMS: 132 (Μ+1)..

25

PREPARATION 120

5-<2-n-Propox٧Dhen٧l١-3-n-orop٧l-2-[2-(1.2.3-tria2ol-1-yl)eth٧l٦-2.6-

d¡hydro-7H-p٧razoloí4.3-dlp٧rim¡d¡n-7-one

Obtained as a white solid (60%) from the title compounds of

30 Preparation 12 and Preparation 119, using the procedure of Preparation 15Β.
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δ (CDC!3): 0.82 (3H,t), 1.07 (3H,t), 1.50 (2H,m), 1.96 (2H,m), 2.56 (2H,t), 4.08 

(2H,t), 4.72 (2H,t), 5.04 7.00 (1H,d), 7.04-7.08 (2H,m), 7.40

7.46 (1H,s), 8.38 (1H，d)，10.96 (1H,s). LRMS: m/z 408 (Μ+1)+.

5

PREPARATION 121

1-(2-Chloroethyl)-1,2.4-triazole

Obtained as a clear oil (22%) from 1,2,4-t٢iazole and 1-bromo-2- 

chloroethane, using the procedure of Preparation 117. δ (CDCI3): 3.79

10 (2H,m), 4.18 (2H,m), 7.84 (1H,s), 8.04 (1H,s).

PREPARATION 122

5-(2-n-Propox٧phen٧l)-3-n-prop٧l-2-[2-(1.2,4-triazol-1-٧l١ethyl٦-2.6-

d¡hydro-7H-D٧razoloí4.3-dJpyrim¡d¡n-7-one 

15 Obtained as a white foam (32%) ^om the title compounds of

Preparation 12 and Preparation 121, using the procedure of Preparation 15Β. 

δ (CDCIS): 0.88 (3H,t), 1.11 (3H,t), 1.58 (2H,m), 1.98 (2H，m)，2.60 (2H,t), 4.15 

(2H,t), 4.68 (2H,t), 4.88 (2H,t), 7.00 (1H，d)，7.06 (1H，m)，7.40 7.68

(1H,s), 7.92 (1H，S)，8.32 (1H,d), 10.90 (1H,s). LRMS: m z 408 (Μ+1)+.

20 、
PREPARATION 123

2-(2-NitroDhen٧l١-5-<2-n-propoxyphenyn-3-n-propyl-2.6-dihydro-7H-

pyrazolo٢4,3-d1pyr¡m¡d¡n-7-one

Obtained as a yeljow powder (60%) from the title compound of 

25 Preparation 12 and 2-flu0「0nit「0benzene, using the procedure of Preparation

SB. δ (CDC3) 0.90 :(3؛Η,3) 1.07 ,(؛H,t), 1.76 (2H,m), 1.99 (2H，m)，2.84 

(2H,t), 4.15 (2H,t), 7.01 ١(1H,d), 7.10 (1H,t), 7.43 (1H,t), 7.58 (1H,d), 7.70 

(1H,t), 7.78 8.16 (1H,d), 8.42 (1H,m), 10.93 LRMS: m/z 434

(Μ+1)+.
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PREPAllON 124

2-(4-N¡trophen٧l)-5-(2-n-propoxyphen٧l)-3-n-proDyl-2.6-dihydro-7H-

pyrazolo٢4.3-d]pyr¡mid¡n-7-one

5 Obtained as a yellow solid (72%) from the title compound of

Preparation 12 and 4-fluoronitrobenzene, using the procedure of Preparation 

15日. δ (CDCI3): 0.96 (3H,t), 1.14 (3H,t),，1.80 (2H，m)，2.02 (2H,m), 3.12 

(2H,t), 4.20 (2H,t), 7.08 (1H，d)，7.18 (1H,t), 7.49 7.84 (2H,d), 8.45

(3H,m), 11.03 (1H,s). LRMS: m/z 434 (Μ+1)+.

10

PREPARATION 125

5-(2-n-Propoxyphen٧l)-3-n-prop٧l-2-pyrimidin-2-٧l-2.6-dih٧d٢o-7H-

pyrazolo[4.3-d]pyrimidin-7-٠ne

Obtained as a white solid (26%) from the title compound of Preparation 

15 12 and 2-chloropyrimidine, using the procedure of Prepaatjon 15Β. δ

(CDCI3): 1.00 (3H，t)，1.17 (3H,t), 1.80 (2H,m), 2.01 (2H，m)，3.48 (2H,t), 4.19 

(2H,t), 7.05 (1H,d), 7.17 (1H,m), 7.40 (1H,m), 7.46 (1Н,т), 8.50 (1H,d), 8.92 

(2H，d), 10.98 (1H,s). LRMS: 391 (Μ+1)+.

20 PREPARATION 126

2-Cyclobutylmethyl-5-(2-ethoxyphenyl)-3-n-prop٧l-2.6-dihydro-7H-

pyrazolo٢4.3-d٦py٢imidin-7-one

Obtained (25%) from the title compound of Preparation 14 and 

methanesulphonyloxymethyicyclobutane (j. Chem. Soc. Perkin II，1981, 970),

25 using the procedure of Preparation 15C. Found: c, 68 .62; H, 7.13; N，15.21. 

02^426 ح2ا  requires c, 68.83; H, 7.15; N,，15.29%. δ (CDC¡3): 1.05 (3H,t), 

1.58 (3H，t)，1.88 (6H,m), 2.07 (2H,m), 2.88 (3H,s), 4.30 (4H,m), 7.03 

7.12 7.44 (1H，m)，8.40 (1H,d), 0 84 (1H,s). LRMS: m/z 367 (Μ + 1)+.
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PREPARATION 127

2-C٧clobutylmethyl-5-<2-n-propox٧phenyl)-3-n-propyl-2.6-d¡h٧dr٢i-7H-

py٢azolo[4.3-d]pyrimidin-7-one

5 Obtained as a white solid (23%) from the title compound of Preparation

12 and methanesulphonyloxymethylcyclobutane (J. Chem. Soc. Perkin II, 

1981, 970)，using the procedure of Preparation 15C. δ (CDC!3): 1.05 (3H,t), 

1.12 (3H,t), 1.84-2.06 (10H,m), 2.98 (3H,m), 4.17 (2H,t), 4.32 (2H,d), 7.04 

(1H,d), 7.12 7.44 (1H,m), 8.39 (1H,d), 10.70 LRMS: m/z 381

1〇 (Μ+1) + .

PREPARATION 128 

Methyl 2-(2-methoxyethoxy)benzoate

Diethyl azodicarboxylate (7.Og, 40.4 mmol) was added dropwise to a 

stirred solution ofmethyi salicylate (5.1 g, 33.5 mmol), 2-methoxyethanol

15 (2.6g, 34.1 mmol) and triphenylphosphine (10.6 g，40.4 mmol), then

reaction mixture stirred at room temperature for 18 hours and evaporated 

unde「reduced pressure. The residue was triturated with ether, the resulting 

mixture filtered, the filtrate evaporated under「educed pressure and the 

resulting residue purified by column chromatography on silica gel, using an

20 elution gradient of pentane:ether (100:0 to 8Q'.2O), to afford the title compound 

(4_80g，68%) as a colourless oil. δ (CDCl3):3.51 (3H，S)，3.85 (2H，t)，3.92 

(3H，S)，4.23 (2H,t), 7.03 (2H,m), 7.48 (1H,m), 7.83 (1H,d).

PREPARATION 129

25 2-(2-Methoxyethoxy١benzoic acid

A mixture of the title compound of Preparation 128 (4.8g, 22.8 mmol)

and 2Μ aqueous sodium hydroxide solution (25ml, 50 mmol) was stirred at 

「oom temperature for 4 hours, then washed with ether. The resulting 

aqueous solution was acidified to pH 3 using 1Μ hydrochloric acid and
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extracted with dichloromethane (3 X 50 ml). The combined extracts were 

dried (MgS04) and evaporated under reduced pressure to give the title 

compound (4.16g, 93%) as an oil. δ (CDCI3): 3.50 (3H,s), 3.86 4.41

5 (2H,t), 7.08 (1H,d), 7.19 7.58 (1H,m), 8.22 (1H,d).

PREPARATION 130

3-Ethyl-4-n¡tro-2-(pyr¡d¡n-2-yl)methylpy٢azole-5-carboxam¡d6 

A mixture of he title compound of Preparation 6 (20.Og, 109 mmol)，2-

10 chloromethylpyridine hydrochloride (17.9g, 109 mmol)，cesium carbonate 

(74.7g，222 mmol) and dimethylformamide (120 ml) was stirred at room 

temperature for 18 hours, then evaporated under「educed pressure. The 

residue was partitioned between dichloromethane (100 ml) and water (100 

ml), then the aqueous phase separated and extracted with dichloromethane

15 (3 X 100 ml). The organic phase was added to the extracts and the combined

dichloromethane solutions dried (MgS04) and evaporated under reduced 

pressure. Crystallisation of the residue from dichloromethane:methanol 

p「o٧¡ded the 1-isomer。f the title compound, ¡.e. 3-eth٧l-4-nitro-1 -(p٧ridin-2- 

yl)methylpyrazole-5-carboxamicie.

2◦ 丁he mothe「liquor was evaporated under reduced pressure and the

residue purified by column chromatography on silica gel，using an elution 

gradient of dichloramethane:methanol (100:0 to 95:5)，to yield the title 

compound (I7.36g，58%) as a white solid, δ (CDCI3): 1.16 (3H,t), 3.06 (2H,q), 

5.48 (2H,s), 5.88 (1H，S)，7.19 (1H,d), 7.27 (2H,m), 7.70 (1H,m), 8.57 (1H,d).

25

PREPARATION 131

4-Am¡no-3-ethyl-2-(pyrid¡n-2-٧l١methylp٧razole-5-carboxam¡de 

Obtained as a white solid (87%) from the title compound of Preparation

13◦, using the procedure of Preparation 7 except that the hydrogenation was
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conducted for only 4 hours, δ (CDCI3): 1.03 (3H,t), 2.53 (2Η,٩), 4.00 (2H,s), 

5.22 (1H,s), 5.36 (2H,s), 6.6◦ (1H,s), 6.81 (1H,d), 7.20 (1H,m), 7.62 (1H,m), 

8.57 (1H，d). LRMS: m/z 246 (Μ+υ+.

5

PREPARATION 132

3-Ethyl-4-٢2-<2-methoxyethoxy)benzamido٦-2-<p٧ridin-2-٧l)methylpyrazole-5-

carboxamide

Oxalyl chloride (3.O5g，24 mmol) was added dropwise to a stirred

10 solution of the title compound of Preparation 129 (2.35g, 12 mmol) and 

dimethylformamide (5 drops) in dichloromethane (40 ml) and the reaction 

mixture stirred at room temperature for 1 hour, then evaporated under 

reduced pressure.

A solution of the residual, crude acyl chloride in dichloromethane (20

15 ml) was added dropwise t◦ a stirred suspension of the title compound of 

Preparation 131 (2.45g, 10 mmol) in a mixture of triethylamine (5.O5g, 50 

mmol) and dichloromethane (20 ml). The reaction mixture was stirred at room 

temperature for 18 hours and then evaporated under reduced pressure. The 

residue was partitioned between ethyl acetate (50 ml) and water (20 ml)，then

20 the organic phase washed successively with 1M aqueous citric acid solution 

(20 ml)，2Μ aqueous sodium hydroxide solution (20 ml) and brine (20 ml), 

dried (MgS04) and evaporated under reduced pressure. The crude product 

was purified by column chromatography on silica gel, using an elution 

gradient of dichlo٢omethane:methanol (100:0 to 93:7), to furnish the titie

25 compound (3.19g, 75%) as a foam, δ (CDCI3): 1.08 (3H,t), 2.84 (2Η,٩), 3.36 

(3H,s), 3.94 (2H,t), 4.40 (2H,t), 5.27 (1H，S)，5.48 (2H，S)，6.73 (1H,s), 6.92 

(1H,d), 7.07 (2H,m), 7.22 7.45 7.65 (1H，m), 8.23 (1H,d), 8.59

(1H,d), 10.34 (1H١s). LRMS: m/z 424 (Μ+1) + .
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PREPARATION 133

3-Eth٧l-5-٢2-(2-methox٧ethoxy)phenyl]-2-(pyridin-2-٧l)methyl-2.6-dihydro-7H-

pyrazoloí4,3-d]p٧rim¡d¡n-7-one

5 Potassium t-butoxide (1.12g，10 mmol) was added to a stirred solution

of the title compound of Preparation 132 (3.15g, 7.45 mmol) ¡n n-propanol (40 

ml) and the reaction mixture heated under reflux for 6 hours, then allowed to 

cool. Ethyl acetate (60 ml) was added and the resulting mixture washed 

successively with 1M aqueous citric acid solution (25 ml) and brine (25 ml),

10 dried (MgS04) and evaporated under reduced pressure. The residue was 

purified by column chromatography on silica gel using an elution gradient of 

dichlo「omethane:methanol (100:0 to 95:5) to afford the title compound (2.17g, 

72%)• δ (CDCI3): 1.29 (3H,t), 3.00 (2Η,٩), 3.57 (3H，S)，3.86 (2H,t), 4.35 (2H,t), 

5.68 (2H,S), 7.05 (2H,m), 7.12 (1H,m), 7.20 7.43 7.60 (1H,m),

15 8.34 (1H,d), 8.57 11.03 (1H,s). LRMS: m/z 407 (Μ+2)+.

PREPARATION 134

5-Chlorosulphonyl-2-n-propoxybenzoic acid 

A three-neck flask, equipped with a 5Μ aqueous sodium hydroxide

20 scrub (550 ml)，was charged with thionyl chloride

chlorosulphonic acid (150 ml, 2.26 mol) and he stirred mixture cooled to 

about -1 ОС. A solution of 2-n-propoxybenzoic acid (1 ◦Og，0.55 mol) in 

dichloromethane (200 ml) was added over 20 minutes, ensuring that the 

「eaction temperature was maintained below 5٥c, then he reaction
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mixture was allowed to warm to room temperature. The resulting solution 

was added over 1 hour to stirred, ice-cold water, whilst maintaining the 

temperature at about o٥c, and stirring continued for a further 30 minutes.

5 The mixture was filtered and the solid thus obtained was washed with cold 

water (100 ml) and dried under vacuum to give the title compound (I22.2g, 

80%) as a white solid, δ (DMSOdg)： 1.13 (3H,t), 2.00 (2H,m), 4.32 (2H,t),

7.23 (1H,d), 8.21 8.82 (1H,d).

10 PREPARATION 135

5-(4-Ethylpiperazin-1 -ylsulphonyl)-2-n-propoxybenzoic acid

1-Ethylpiperazine (135 ml，"1.063 mol) was added over 10 minutes to a 

stirred, ice-cooled suspension of the title compound of Preparation 134 

(295.5g, 1 .◦63 mol) in water (1.2 I), followed by a solution of 50% w/٧

15 aqueous sodium hydroxide solution (64 ml，0.33 mol) at such a rate as to 

maintain a pH of 6 to 7. The reaction mixture was stirred at below IOC for 2 

hours，the pH adjusted to 7 and stirring continued at room tempe٢aiu「e for 18 

hours. Next, the pH was adjusted to 5 using concentrated hydrochloric acid, 

sodium chloride (24Og) added and the resulting mixture stirred vigorously until

20 solution was achieved. This aqueous solution was extracted with

dichloromethane (2 X 1.05 1), the extracts combined and the dichioromethane 

removed by distillation whilst replacing it with butan-2-οηθ so as to maintain a 

constant volume; once a head temperature of about 77٠c had been 

achieved，the solution was cooled to about 36٠c . Methanesulphonic acid (59

25 ml, 0.909 mol) and more butan-2-٥ne (500 ml) were added dropwise ove「1 

hour, with gradual heating to 75٠c to enable constant stirring, and the 

resulting suspension st¡「「ed at room temperature for a further 18 hours. 

Filtration, followed by washing with óutan-2-one (500 ml) and drying at 4O٥C 

of the solid thus obtained, provided the methanesulphonate salt of the title
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compound (383g, 80%)，m.p. 187-188٥c. δ (DMSOdg): 0.97 (3H,t), 1.15 

(3H,t), 1.75 (2H,m), 3.10 (4H，m), 3.50 (2H,m), 3.70 (2H,m), 4.11 (2H,t), 7.39 

(1H,d), 7.86 (1H,m), 7.93

A portion (20g) of this salt was dissolved in water (100 ml), then the pH 

of the stirred solution adjusted to 5.3 using 5Μ aqueous sodium hydroxide 

solution and sodium chloride (26g) added. Next 4-methylpentan-2-one (200 

ml) was added，then the resulting mixture vigorously stirred for 30 minutes 

and filtered. The solid thus obtained was dried to yield the crude product 

(Юд, 64%), m.p. 83-90٠C , crystallisation of a sample ◦f which from butan-2- 

one:acetone provided the pure title compound, m.p. 143-145٥c. 

δ (DMSOde): 0.91 (3H,t), 0.99 (3H，t)，1.74 (2H,m)，2.30 (2Η,٩), 2.45 (4H,m), 

2.85 (4H,m), 4.09 (2H,t), 7.32 (1H，d)，7.70 7.87 (٦H,s). LRMS:

307 (Μ+1)'.

PREPARATION 136

3-Е1Ьу1-4-٢5-(4-е1Ьу1р1Ре٢а2١п-1-у1зи1рНопу1١-2-п-р٢орох٧Ьепга٢тп1с1о٦-2-

(pyridin-2-yl١methylpyrazole-5-carboxamide 

A stirred mixture of the title compound of Preparation 135 (356.5g，"1 .◦

moi) and butan-2-one (2.85 I) was heated under reflux and then distilled at 

atmospheric pressure until a subtantial portion (1.08 I) of solvent had been 

「emoved. The resulting solution was cooled to room temperature under 

nitrogen and 97% Ν,Ν -carbonyfdiimidazole (163.9g，0.98 mo)) added over 2 

hours, using an Archimedean screw and washing-in with butan-2-one (100 

ml). The mixture was heated to reflux temperature ◦ver 1 hou「，stirred for a 

further 30 minutes, allowed to cool and stirred at room .temperature for a 

further 18 hours. Next，the title compound of Preparation 131 (245.Зд, 1.0 

mol) was washed in using butan-2-٥ne (20 ml) and the reaction mixture 

stirred under reflux for 32 hours and then at「◦от temperature for 18 hours. 

The resuiting solid was collected, washed twice with butan-2-οπΘ (300 ml
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then 150 ml)，dried under suction and then stirred with wate「(1.725 I) or 30 

minutes. Filtration gave a further solid which was washed with water (215 ml) 

and dried at 55٠c to furnish the title compound (385.1g, 66%) as an off-white

5 so d, m.p. 191-192٠c . Found: c,57.43; Η.6.38; N,16.69. C28H37N7O5S 

requires c,57.62; Η.6.39; N,16.8◦. δ (CDCI3): 1.05 (9H,m), 2.04 (2H，m)，2.38 

(2H,q), 2.50 (4H,m), 2.88 (2H,q), 3.05 (4H,m), 4.29 (2H,t), 5.25 (1H,s), 5.47 

(2H,s), 6.68 (1H,s), 6.92 (1H,d), 7.12 (1H，d)٠ 7.22 (1H，m)，7.66 7.86

(IHd), 8.6◦ (2H,m), 10.36 (1H,S). LRMS: m/z 584 (Μ+1)+.

10
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Biological activity

The following Table illustrates the in vitro activities for a range of the 

5 compounds of the invention as inhibitors of cGMP PDE5.

TABLE

EXAMPLE N0· 1С5О (пМ)

4 2.2

7 2.6

31 4.0

ᄁ 7.1

41 3.9

87 12.0

・ 1.9

・ 2.1

117 3.2

125 2.8

126 9.2

129 6.5

1。Safety profile

Several compounds ◦f the invention have been tested at doses of up 

to 3 mg/kg ¡.い in mouse and at 0.5 mg/kg ¡٠٧. and 1 mg/kg Ρ.Ο. in dog, with no 

untoward effects being observed.
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كست

1. A compound of formula (IA) or (IB): 

5

(IA)

◦r a pharmaceutically or veterinarily acceptable salt thereof, or a

pharmaceutically or veterinarily acceptable solvate of either entity,

10 wherein rI is Cl to Сз alkyl substituted with Сз to Cg cycloalkyl，

CONRSR6 or a N-linked heterocyclic group selected from 

pyrazolyl，¡midazolyl, triazolyl, pyrralidinyl, pipe٢idinyl, 

morpholinyl and 4-R-piperazinyl; (CHHet 0「(CHAr;

R2 is c٩ to Cg alkyl:

;c١t◦ ◦6 alkyl optionally substituted with Cl-C4 alkoxy ج¡ 15

r4 is S02NR7r8;

R5 and Rs are each independently selected from H and Cl to C4 

alkyl optionally substituted with Cl to c4 alkoxy, or, together with 

the nitrogen atom to which they are attached, form a pyrrolidinyl,

2◦ piperidinyl, morpholinyi or4-R٦pipe「az¡nyl group;

R? and R3, together with the nitrogen atom to which they are

attached, form a 4-Ri٥-piperazinyl group;

R3 is c٦ to c4 alkyl;
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r1٥ is H or c٦ to c4 alkyl optionally substituted with OH, c٦ to c4 

alkoxy or CONHj;

Het is a C-linked б-membered heterocyclic group containing one 

5 or two nitrogen atoms, optionally in the form of its mono-N-oxide,

or a c—linked 5-membered heterocyclic group containing from 

one to four heteroatoms selected from nitrogen, oxygen and 

sulphur, wherein either of said heterocydic groups is optionally 

substituted with one or two substituents selected from Cl to c4

10 alkyl optionally substituted with ٩ to C4

halo and ΝΗ2;

Ar is phenyl optionally substituted with one or two substituents 

selected from c٦ to c4 alkyl. Cl to C4 alkoxy, halo, CN，CONH2> 

ΝΟ2, ΝΗ2, NHSO2 (Cl to c4 alkyl) and SO2NH2:

15 and nisOorl.

2. A compound according to claim 1 wherein R1 is Cl to C2 alkyl 

substituted with c3 to C5 cycloalkyl, C0NR5r6 or a N-linked heterocyclic 

group selected ^om pyrazolyl, triazolyl, morpholinyi and 4-R9-p¡peraz¡nyl;

20 (CH2)nHet ◦r (CH2)nAr; R5 is H and R6 ¡S Cl to c4 alkyl optionally substituted 

with Cl to c4 alkoxy or R5 and R6, together with the nitrogen atom to which 

they are attached，form a morpholinyi group; Het is selected from pyridinyl, 1- 

oxidopyridinyl，pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, isoxazolyl, 

thiazolyl，triazolyl and Qxadiazolyl，any of which is optionally substituted with

25 one 0「two substituents selected from сн3, СН2СН20СН3, 0CH3 and ΝΗ2; 

and R2, R3 *, r4, r9٠ Ar and n are as previously defined in claim 1.

3. A compound according to claim 2 wherein R٦ is Cl to C2 alkyl

substituted with cyclobutyl, CONR5R٥. py٢azo1-؛-yl, 1,2,3-t٢iazol-1-yl, 1,2,4-
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triaz0l-1-yl，morpholin-4-yl or4-methylpiperazin-1ÿl; py「im¡d¡n-2-yl; CH2Het or 

(ΟΗ2)ηΑ٢; R2 is Cl to c3 alkyl; R is Cl to c3 alkyl optionally substituted with c 

to c2 alkoxy; R is H and R6 is Cl to c2 alkyl optionally substituted with Cl to

5 C2 alkoxy or r5 and R6, together with the nitrogen atom to which they are 

attached，form a mo٢phoün4-yl group; R1٥ ¡S Cl to C2 alkyl optionally 

monosubstituted with он, ОСНз or CONH2; Het is selected from pyridin-2-yl,

l-cxidopyridin-2-yl，pyridÎn-3-yl, pyridazin-3-yl, pyridazin-4—yl, pyrim¡d¡n-4-yl, 

py「imid¡n-5-yl，py「azin-2-yl, 3-meth٥xypyr¡din-2-yl，6-aminopy٢id¡n-2-yl, 1-

10 methylimidazol-2-yl, 3,5-d¡methyl¡soxazol-4-yl，2-methylth¡azol-4-yl١ l-methyl- 

1，2,4-t「iazol-5-yl, 1-(2-methoxyethyl)-1，2,4-t٢iazol-5-yl，4-meth٧l-1,2,4-triazol-

3- yl, 3-me^iyl-1,2,4-t「iazõ5-yl，1,2,4-oxadiazol-3-yl and 5-methyl-1,2,4- 

。xadiazol-3-yl; Ar is selected from phenyl，4-chlorophenyl，4-bromophenyl, 2- 

cyanophenyl, 2-carbamoylphenyl, 4-carbamoylphenyl, 2-nitrophenyl, 4-

15 nitrophenyl，2-aminophenyl, 4-aminophenyl，2-me№^

4- methanesulphonamidophenyl，4-ethanesulp^  ̂

ylsulphonamido)phenyl and 4-sulphamoylphenyl; and n is as previously 

defined in claim 2.

20 4. A compound acceding to claim 3 wherein R1 is cyclobutylmethyl，

morpholin-4-ylcarbonylmethyl, 2-(morph٠lin-4-yl)ethyl, pyrimidin-2-yl, CH2Het 

or (CH2)nAr; R2 is CH2CH3 or CH2CH2CH3; R3 is CH2CH3, CH2CH2CH3 or 

CH2CH20CH3; r1٥ is СНз, CH2CH3 or CH2CH2OH; Het is selected ^om 

py٢idin-2-yl, py「idazin-3-ÿ py٢azin-2-yl, 3-methoxypy٢idin-2-ÿ 6-

25 aminQpy٢idin-2-y!, 1-methylim¡daz0l-2-yl, 3,5-dÎn٦ethylisoxazot-4-yl, 1-mehyl·

1,2,4-triazol-5-yi, 1-(2-methoxyethyl)-1,2,4-t٢iazol-5-yl and 5-methy!-1,2,4- 

oxadiazol-3-γΙ; ٨٢ is selected from phenyl，2-aminophenyl, 2- 

methanesuiphonamidophenyl, 4-methanesulphonamidophenyl，4- 

e^ianesulphonamidophenyl and 4-(prop-2-ylsulphonamido)phenyl; and 门 is

30 as previously defined in claim 3.
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5. A compound according to claim 4 wherein the compound of formula 

(IA) or (IB) is selected from

5-{5-[4-(2-hydroxyethy؛)piperazin-1-ylsulphonyl]-2٠n-propoxyphenyl}-3- 

5 n-p٢opy!-1 -(py٢id¡n-2-yl)methyl-1，6-d¡hyd٢0—7Η—pyrazo!o[4,3-d]py「imidin—7-one;

1-(1-methyl¡m¡dazol-2-yl)methyl-5-[5-(4-methylpiperazin-1-ylsulphon^

2-п-ргорохурЬепу1[3-п-р「ору1-1,6-dihyd^^

5-{5-[4-(2-hyd「oxyethyl)p¡pe٢az^^^ 

n-propyl-2-(pyrid¡n-2-yl)methyl-2^^

10 5-[5-(4٠ethylpipe٢azin-1-ylsulphonyl)-2-n٠p٢opoxyphenyl]-3-n-propyl-2-

(py「id¡n-2-yl)methyl-2,6-d¡hydro-7H-pyrazolo[4,3-d^

3-ethyl-5-[5-(4-ethylpiperazin-1-^^^

(pyrid¡n-2-yl)methyl-2,6-d¡hydro-7H-pyrazolo[4,3-d]pyrim¡d¡n-7-one,·

5-t5-(4-ethylpjpe「azin-1-ylsu^^

15 (pyridazin-з-yl)methyl-2,6-dihydro-7H-py「azolo[4,3-d)py  ̂

5-[5-(4-ethylpipera^n-1-yls^^

(pyr¡dazin-2-yl)methyl-2,6-d¡hydro-7H-pyrazolo[4,3-d]pyr¡m¡d¡n-7-one; and 

5-[2-ethoxy-5-(4-ethylpipe「azin^^

(pyndin-2-yl)methyl-2,6-dihydro-7H-py٢azoio[4,3-d]pyrimidin-7-one.

20

6. A pharmaceutical composition comprising a compound of formula (IA) 

0「(1巳)，〇「a pharmaceutically acceptable salt thereof, ◦r a pharmaceutically 

acceptable solvate of either entity, together with a pharmaceutically 

acceptable diluent or carrier.

25

7. A veterinary formulation comprising a compound of formula (IA) or (旧)， 

〇「a veterinary acceptable salt hereof, or a veterinarily acceptable solvate of 

either entity，together with a veterinarily acceptable diluent or carrier.
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8. A compound of formula (IA) ◦r (IB), ◦r a pharmaceutically acceptable 

salt thereof, or a pharmaceutically acceptable solvate of either entity, or a 

pharmaceutical composition containing any of the foregoing, for use as a

5 human medicament.

9. A compound of formula (IA) or (旧)，or a veterinary acceptable salt 

thereof, ◦r a veterinarily acceptable solvate of either entity，or a veterinary 

formulation containing any of the foregoing, for use as an animal medicament.

10

10. The use of a compound of formula (IA) or (IB)，or a pharmaceutically 

acceptable salt thereof, or a pharmaceutically acceptable solvate of either 

entity, for the manufacture of a human medicament for the curative or 

prophylactic treatment of a medical condition for which a cGMP PDE5

15 inhibitor is indicated.

11. The use of a compound of formula (IA) or (IB), or a veterinarily 

acceptable salt thereof, or a veterinarily acceptable solvate of either entity, for 

the manufacture of an animal medicament for the curative or prophylactic

20 treatment of a medical condition for which a cGMP PDE5 ¡nhibitor is 

indicated.

12. The use of a compound of formula (IA) or (IB), or a pharmaceutically 

acceptable salt thereof, ◦r a pharmaceutically acceptable solvate containing

25 either entity, for the manufacture of a human medicament for the curative or 

prophylactic treatment of male erectile dysfunction，female sexual 

dysfunction, premature labour, dysmenorrhoea, benign prostatic hyperplasia 

(BPH), bladder outlet obstruction, incontinence, stable，unstable and variant 

(Prinzmetal) angina, hypertension，pulmonary hypertension, congestive heart

30 failure, atherosclerosis, stroke，peripheral vascular disease, conditions of
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reduced blood vessel patency, chro.nic asthma, bronchitis, allergic asthma， 

allergic rhinitis, glaucoma or diseases characterised by disorders ◦f gut 

motility.

5

13. The use of a compound of formula (IA) or (旧)，◦r a veterinary 

acceptable salt thereof, or a ve e٢ina٢"y acceptable solvate containing either 

entity, fo「the manufacture of an animal medicament for the curative or 

prophylactic treatment of male erectile dysfunction, female sexual

10 dysfunction，premature labour，dysmenorrhoea，benign pros atic hyperplasia 

(BPH), bladder outlet obstruction, incontinence, stable, unstable and variant 

(Prinzmetal) angina, hypertension, pulmonary hypertension，congestive heart 

failure, atherosclerosis, stroke, peripheral vascular disease，conditions of 

reduced blood vessel patency, chronic asthma，bronchitis, allergic as hma，

15 alle٢gic rhinitis, glaucoma or diseases characterised by disorders of gut 

motlty;

14. A method of treating or preventing a medical condition for which a 

cGMP PDE5 inhibitor is indicated, in a mammal (including a human being)，

20 which con٦p٢ises administering to said mammal a therapeutically effective 

amount of a compound of formula (ΙΑ)。Г (旧)，◦r a pharmaceutically or 

veterinarily acceptable salt thereof, or a pharmaceutically or ٧ete「inarily 

acceptabie solvate of either entity，or 3 pharmaceutical composition 0٢ 

veterinary formulation containing any of the foregoing.

25

15. A method of treating or preventing male erectile dysfunction, female 

sexual dysfunction, premature labour, dysmenorrhoea, benign prostatic 

hyperplasia (BPH), bladder outlet obstruction，incontinence, stable，unstable
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and variant (Prinzmetal) angina, hypertension，pulmonary hypertension, 

congestive heart failure, atherosclerosis, stroke，peripheral vascular disease,

5 conditions of reduced blood vessel patency, chronic asthma, bronchitis, 

allergic as hma，allergic rhinitis, glaucoma or diseases characterised by 

disorders of gut motility ¡П a mammal (including a human being), which 

comprises administering to said mammal a therapeutically effective amount of 

a compound of formula (IA) or (IB), or a pharmaceutically or veterinarily

10 acceptable salt thereof, or a pharmaceutically or veterinarily acceptable 

solvate of either entity, or a pharmaceutical composition or veterinary 

formulation containing any of the foregoing.

16. A compound of formula (1ΙΑ) or (Ι1Β):

15

S02Y

(IIA)

S02Y

(IIB)

wherein Y is halo, and R١ R2 and R3 are as previously defined in claim 1.

17. A compound according to claim 16 wherein Y ¡S chloro.

20
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18. A compound of formula (IVA) or (IVB):

5 wherein R1, R2 and R3 are as previously defined in claim 1.

19. A compound of formula (IXA) or (IXB):

RO

R4

之

آل

(IXA) (IXB)

10 wherein r1, R2, r3 and r4 are as previously defined in claim 1.
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2◦. A process for the preparation of a compound of formula (IA) or (旧):

or a pharmaceutically or veterinariiy acceptable salt thereof, or a 

pharmaceutically or veterinariiy acceptable solvate of either entity， 

wherein R٦ is Cl to Сз alkyl substituted with c3 to c6 cycloalkyl,

CONRSR6 or a N-linked heterocyclic group selected from

10 pyrazolyl, imidazoiyl, triazolyl, pyrrolidinyl piperidinyl,

morpholinyl and 4-R -piperazinyl; (CH2)nHet or (CH2)nAr;

R2 is c to cs alkyl;

R3 is Cl to Cg alkyi optionally substituted with c٢c4 alkoxy;

R4 is SO2NR7R8;

15 R5 and R6 are each independently selected from H and Cl to C4

alkyl optionally substituted with Cl to c4 alkoxy，or, together with 

the nitrogen atom to which they are attached,■form a pyrrolidinyl, 

piperidinyl，morpholinyl 0٢4-R9-p¡perazinyi group;

R7 and R8, together w^h the nitrogen atom to which they are

20 attached, form a 4-RW-piperazinyl group;

R9 is c٦ to c4 alkyl;

R1٥ is H or Cl to c4 alkyl optionally substituted with OH, c٦ to c4 

alkoxy or CONH2;

— Het is a C-؛¡nked б-membered heterocyclic group containing one
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or two nitrogen atoms, optionally in the form of its mono-N-oxide, 

or a C-linked 5-membered heterocyclic group containing from 

one to four heteroatoms selected from nitrogen，oxygen and 

sulphur, wherein either of said heterocyclic groups is optionally 

substituted with one or two substituents selected from Cl to c4 

alkyl optionally substituted with Cl to c4 alkoxy, c٦ to c4 alkoxy, 

halo and NH2;

Ar is phenyl optionally substituted with one or two substituents 

selected from Cl to c4 alkyl. Cl to c4 alkoxy, halo, CN，C0NH2, 

ΝΟ2, ΝΗ2, NHS02 (Cl to c4 alkyl) and SO2NH2;

nisOorl;

which comprises reacting a compound of formula (HA) 0٢ (IIB), 

respectively:

(IIA) (IIB)

wherein Y ¡S halo, and r1, R2 and R3 are as previously defined in this claim, 

with a compound of formula (III):

20 r7r3NH (III)

wherein R? and R8 are as previously defined in this claim, optionally followed 

by formation of a pharmaceutically or veterinarily acceptable salt of the
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required product or a pharmaceutically or veterinary acceptable solvate of 

either entity.

5 21. A process for the preparation of a compound of formula (IA) or (IB) as

defined in claim 20, or a pharmaceutically or veterinarily acceptable salt 

thereof, or a pharmaceutically or veterinarily acceptable solvate of either 

entity, which comprises cyclisation of a compound of formula (IXA) or(IXB), 

respectively:

wherein R' R2, R3 and R are as previously defined 0「formulae (IA) and (!B) 

in claim 20, optionally followed by formation of a pharmaceutically or 

veterinarily acceptable salt of the required product or a pharmaceutically or

15 veterinarily acceptable solvate of either entity.
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