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PCT/IB99/00519  PYRAZO~OPYRIMiDINONE cGMP PDES INHIBITORS FOR THE TREATMENT
OF SEXUAL DYSFUNCTION 5 This invention ~ relates to a series of
pyrazoloj4,3-d]pyrimidin-7-ones, which inhibit cyclic guanasine
3',5'-monophosphate phosphodie'sterases (cGMP PD Es). More notably, the
compounds of the invention are potent and selective inhibitors of type 5
cyclic guanosine 3',5'-monophosphate phosphodiesterase (cGMP PDES) and have
utility therefore in a variety of therapeutic areas. In particular, the
compounds are of value in the treatment of male erectile dysfunction (MED)
and female sexual dysfunction (FSD) but, clearly, will be useful also for
treating other, medical conditions for which a potent and 15 selective cGMP
PDES inhibitor is indicated. Such conditions include premature labour,
dysmenorrhoea, benign prosiatic hyperplasia (BPH), bladder outlet
obstruction, incontinence, stable, unstable and variant (Prinzmetal)
angina, hypertension, pulmonary hypertension, congestive heart failure,
atherosclerosis, conditions of reduced blood vessel potency, e.g: post 2o
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. t irritable bowel syndrome (1BS). zs Other conditions which
may be mentioned include pre-eclampsia, Kawasaki's syndrome, nitrate
tolerance, multiple sclerosis, peripheral diabetic neuropathy, stroke,
Alzheimer's disease, acute respiratory failure, psoriasis, skin necrosis,
cancer, metastasis, baldness, nutcracker oesophagus, anal fissure and
hypoxic vasoconstriction. 30 Pariicularly preferred conditions include MED
and FSD.    02 DEC 2004 W(~ 9y154333 _2_ PCT/IB99/00519 Thus the invention
provides compounds of formulae (IA) and (IB): 0 ~~ O R, a R" HN ~ N~ HN
.~N~ ~ N \ ` N-R N/ I . \N ~ N/ I `N \ 2 \ R2 R~  (IB) or a
pharmaceutically or veterinarily acceptable salt thereof, or a s
pharmaceutically or veterinarily acceptable solvate of either entity,
wherein R' is C, to C3 alkyl optionally substituted with phenyl, Het or a
Nlinked heterocyclic group selected from piperidinyl and morpholinyl;
wherein said phenyl group is optionally substituted by one or more
substituents selected from C, to C4 alkoxy; halo; CN; CF3, OCF3 or C~ to
C,a alkyl wherein said Ci io Ca alkyl group is optionally substituted by C,
to C4 haloalkyl or C, to C4 haloalkoxy either of which is substituted by
one or more halo atoms; 



R2 is C, to C6 alkyl; R'3 is ORS or NR$Rfi; R3 is C, to C6 alkyl optionally
substituted with one or two substiluenls selected from C3 to C5 cycloalkyl,
OH, C, to C4 alkoxy) benzyloxy, NRSRs, phenyl, furanyl and pyridinyl; C3 io
Cs cycloalkyl; 1-(C, to C4 alkyl)piperidinyl; tetrahydrofuranyl or
tetrahydropyranyl; and wherein the C, to C6 alkyl and C, to C4 ?o alkoxy
groups may optionally be terminated by a haloalkyl group such as CF3 ; R4
is S02NR'Re; R5 and R6 are each independently selected from H and C, io C4
alkyl optionally substituted with C3 to C5 cycloalkyl or C, to C4 2s - ~ ~
alkoxy, or, together with the nitrogen atom to which they are attached,
form an azetidinyl, pyrrolidinyl, piperidinyl or morpholinyf group;   D Z
UDC 2004 WO 99/54333 PCT/IB99/00519 R' and Re, together with the nitrogen
atom to which they are attached) form a 4-R'-piperazinyl group optionally
substituted wish one or two C, to C4 alkyl groups and optionally in the
form of s its 4-N-oxide; R'~ is H; C, to C4 alkyl optionally substituted
wish one or two substituents selected from OH, NR~R6) CONR5R6, phenyl
optionally substituted with C, to C4 alkoxy, benzodioxolyl and
benzodioxanyl; C3 to C6 alkenyl; pyridinyl or pyrimidinyl; io and Het is a
C-linked 6-membered heterocyclic group containing one ', or two nitrogen
atoms, optionally in the form of its mono-N-oxide, or a C-linked 5-membered
heterocyclic group containing two or three nitrogen atoms, wherein either
of said heterocyclic groups is ~s optionally substituted with C, to C4
alkyl) C, to C4 alkoxy or NHR'~ wherein R'5 is H, C, to C~ alkyl or C, to
C~ alkanoyl. In the above definition, unless otherwise indicated) alkyl,
alkoxy and alkenyl groups having three or more carbon atoms, and alkanoyl
groups having 2o tour or more carbon atoms, may be straight chain or
branched chain. The term halo atom includes, CI; Br) F, and !. Haloalkyl
and haloalkoxy are preferably CF3 and O CF3 respectively. The compounds ofi
formulae (IA) and (IB) may contain one or more chiral ?s centres and
therefore can exist as stereoisomers, i.e. as enantiomers or
diastereoisomers) as well as mixtures thereof. The invention includes both
the individual stereoisomers of the compounds of formulae (IA) and (IB) and
any mixture thereof. Separation of diastereoisomers may be achieved by
conventional techniques, e.g. by fractional crystallisation or
chromatography (including HPLC) of a diastereoisomeric mixture of a
compound of formula (IA) or (IB) or a suitable salt or derivative thereof.
An individual enantiomer of a compound of formula (IA) or (1B) may be
prepared from a corresponding optically pure intermediate or by resolution,
either by HPLC of the racemale   02 DEC 2004 99/54333 -4 PCT/IB99/00519'
using a suitable chiral support or, where appropriate, by fractional
crystallisation of the diastereoisomeric salts formed by reaction of the
racemate wish a suitable optically active acid or base. 



s The compounds of formulae (IA) and (IB) may also exist in tautomeric
forms and the invention includes both mixtures thereof and the individual
tautomers. Also included in the invention are radiolabelled derivatives of
compounds ~o of formulae (IA) and {IB) which are suitable for biological
studies. The pharmaceutically or veterinarily acceptable salts of the
compounds of formulae (IA) and {fB) which contain a basic centre are, for
example, non toxic acid addition salts formed with inorganic acids such as
hydrochloric) hydrobromic, sulphuric and phosphoric acid, with carboxylic
acids or wish ~s organo-sulphonic acids. Compounds of formulae (IA) and
{IB) can also provide pharmaceutically or veterinarily acceptable metal
salts) in particular non-toxic alkali metal salts, wish bases. Examples
include the sodium and potassium salts. 2o A preferred group of compounds
of formulae {IA) and (lB) is that wherein R' is C, to C2 alkyl optionally
substituted with Het; 2-(morpholin-4-yl)ethyl or benzyl; R2 is C2 to C4
alkyl; R'~ is ORy or NR~R6; R3 is C7 1o C4 alkyl~opiionally substituted
with one or two substituents selected from cyclopropyl, cyclobutyl) OH,
methoxy, ethoxy, benzyloxy, NR~R6, phenyl, furan-3-yl, pyridin-2-yl and 2s
pyridin-3-yl; cyclobutyl; 1-methylpiperidin-4-yl; tetrahydrofuran-3-yl or
tetrahydropyran-4-yl; RS and R6 are each independently selected from H and
C, to C2 alkyl optionally substituted with cyclopropyl or rnethoxy, or,
together with the nitrogen atom to which they are attached, form a
azetidinyl, pyrrolidinyl or morpholinyl group; R' and R8, together with the
nitrogen atom to which they are 3o attached, form a 4-R'-piperazinyl group
optionally substituted with one or two methyl groups and optionally in the
form of its 4-N-oxide; R' is H, C, to C3 alkyl optionally substituted wish
one or tv~o substituents   0 2 DEC 2004 WO 99/54333 PCT/IB99/00519
-5selected from OH, NR5R6) CONR5R6, phenyl optionally substituted with
rnethoxy, benzodioxol-5-yl and benzodioxan-2-yl; ally); pyridin-2-yl;
pyridin-4-yl or pyrirnidin-2-yl; and Het is selected from pyridin-2-yl;
1-oxidopyridin-2-yl; 6 s methylpyridin-2-yl; 6-methoxypyridin-2-y1;
pyridazin-3-yl; pyrimidin-2-yl and 1methylimidazol-2-yl. A more preferred
group of compounds of formulae (IA)-and (IB) is that wherein R' is C, to C2
alkyl optionally substituted with Het; 2-(morpholin-4yl)ethyl or benzyl; R2
is C2 to C.o alkyl; R'3 is OR3; R3 is C, to C4 alkyl optionally io
monosubstituted with cyclopropyl) cyclobutyl, OH, methoxy, ethoxy, phenyl,
iuran-3-yl or pyridin-2-yl; cyclobutyl; tetrahydrofuran-3-yl or
tetrahydropyran-4yl; R' and Re, together with the nitrogen atom to which
they are attached, form a 4-R'-piperazinyl group optionally in the form of
its 4-N-oxide; R' is C, to C3 alkyl optionally monosubstituted with OH; and
Het is selected from pyridin-2-yl; ~s 1-oxidopyridin-2-yl;
6-methylpyridin-2-yl; 6-methoxypyridin-2-yl; pyridazin-3-yl; pyrimidin-2-yl
and i-methylimidazol-2-yl. Particularly preferred individual compounds of
the invention include
3-ethyl-5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-7-ylsulphonyl)pyridin-3
-yl)2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;
20
3-ethyl-5-[5-(4-ethylpiperazin-~-ylsulphonyl)-2-(2-methoxyeihoxy)pyridin-3-
yl]-2(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazoloj4,3-d]pyrimidin-7-one;
3-ethyl-5-[5-(4-ethyl-.4-oxidopiperazin-1-ylsulphonyl)-2-(2meihoxyethoxy)py
ridin-3-yl]-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3d]pyrimidin-7
-one; 25
5-[2-~2-methoxyethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-n
propyl-2-{pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one
;
5-[5-(4-ethyfpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-ylJ-3-np
ropyl-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;
(+)-3-ethyl-5-[5-(A-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-1 (R) 



. 3o
methylethoxy)pyridin-3-y1J-2-methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin
-7 orte;   02 DEC 2004 WO 99/54333 -6
3-ethyl-5-(5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-7 (R)
PCT/IB99/00519
methylethoxy)pyridin-3-yl]-2-(6-methylpyridin-2-yl)melhyl-2,6-dihydro-7H
pyrazoloj4,3-d]pyrimidin-7-one; s
5-{2-ethoxy-5-(4-ethylpiperazin-1-ylsulphony!)pyridin-3-yl]-3-ethyl-2-(6
methoxypyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo(4,3-d]pyrimidin-7-one;
5-(2-i-butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-2,3-diethyl-2
,8dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; and
~-(2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-(1-(p
yridin io 2-yl)ethyl]-2,B-dihydro-7H-pyrazolo(4,3-d)pyrimidin-7-one.
According to a further aspect of the present invention there are provided
compounds of the formula (IA) and (IB) as defined hereinbefiore but wherein
R' is not unsubstituted C, alkyl; the optional substituent on the C, alkyl
group ofi R' is is not a substituted phenyl group or a N-linked
heterocyclic group; the optional substituent on the C2 or C3 alkyl group of
R' is not phenyl or Het; or wherein R'3 is not NR5R6; or wherein the alkyl
group of R3 is not Cs or C6; or wherein the optional substituent on R3 is
not C3 to C$ cycloalkyl; or wherein neither the alkyl or the optional
alkoxy substituents on R' are terminated by a haloalkyl group; or ~o
wherein the C, to C4 alkyl groups of R5 and R6 are not substituted by C3 to
CS cycloalkyl or C, to C4 alkoxy; or wherein the C, to C~ alkyl groups ofi
R5 and R6 do not., together with the nitrogen group to which they are
attached fiorm an y azetidinyl group; or wherein Het is not a C, to C~
alkoxy or an HNR'5 group. 2s . In a further aspect, the present invention
provides processes for the preparation of compounds of formulae (IA) and
(IB)) their pharmaceutically and veterinarily acceptable salts, and
pharmaceutically and veterinarily acceptable solvates of either entity, as
illustrated below. It will be appreciated by persons skilled in the art
that) within certain of the processes described, the order of the synthetic
steps employed may be varied and wilt depend inter alia on factors such as
the nature of other functional groups present in a particular substrate,
the availability of key intermediates and the protecting group strategy
(ifi any) to be adopted. Clearly,   WO 99/54333 



~ 2 DEC 20Q4 PCT/IB99/00519 such factors will also influence the choice of
reagent for use in the said synthetic steps. 5 Illustrative of a protecting
group strategy is the route io the 2'-(2hydroxyethoxy) analogue (Example
33)) the precursor to which (Example 32) contains benzyl as the
alcohol-protecting group. It will also be appreciated that various standard
substituent or functional group interconversions and transformations within
certain compounds of I o formulae (IA) and (IB) will provide other
compounds of formulae (IA) and (IB). Examples include alkoxide exchange at
the 2-position of the 5-(pyridin-3-yl) substituent (see conversions of .
Example 1 to Examples 4B, 9) 11 ( 13, 23, 24, 32 and 64, Example 2 to
Example 14, Example 20 to Example 21, Example 26 to Examples 29, 65, 66, 67
and 68, Example 35 to Example 36) Example 38 io 15 Examples 39 and 40, and
Example 45 to Example 46), amine exchange at the 2-position of the
5-(pyridin-3-yl) substituent (see conversions of Example 78 io Examples 148
and 754) and piperazine and/or pyridine N-oxidation (see conversions of
Example 1 to Example 70, Example 28 to Example 71, and Example 4 io
Examples 72 and 73). 2o The following processes are illustrative of the
general synthetic procedures which may be adopted in order to obtain the
compounds of the invention. w 1. A compound of formula (IA) or (1B) may be
prepared from a compound of formula (lIA) or ((1B) respectively: 25 O R'3
HN ~ Nv ~N N~ ~ ~N \ R2 SOzY O R" HN ~Nv N-R' w w Ni ~ ~N \ R~ S 0?Y (IIA)
(IIB)   0 2 DEC 2004 ~a0 99l54333 pCT/I~99I00519 .g. wherein Y is halo,
preferably chloro, and R', R2 and R'3 are as previously defined for
formulae (IA) and (iB), by reaction with a compound of formula (III):
R'RBNH (III) wherein R' and RB are as previously defined for formulae (IA)
and (1B). The reaction is generally conducted at from about 0C to about
room temperature) preferably in the presence of an appropriate solvent such
as a C,  1 o to C3 alkanol or dichloromethane, using an excess of (I I I)
or other suitable base such as triethylamine to scavenge the acid
by-product (HY). Conveniently, this reaction lends itself to "high-speed .
analogue synthesis" (HSAS), as illustrated by Examples 203 io 212 in which
a particular 



is compound of formula (IIB) is coupled with a range of readily accessible
amines of formula (lll). A compound of formula (11A) or (IIB) may be
prepared from a compound of formula (IVA) or (IVB) respectively: 20 R'3 HN
Nv N N~~ I ~N \ R2 NHS b R" HN ~Nv N-R' N~ I ~N \ R2 NHz (IVA) (IVB)
wherein R', R2 and R'3 are as previously defined for formulae (IIA) and
(IIB), by the application of known methods for conversing amino to a S02Y
group whErein Y is also as previously defined for formulae (IIA) and (IIB).
For example, when Y is chloro, by the action of about a two-fold excess of
sodium ~5   0 2 D EC 2004 wo g9m~~ _g_ PCT/IB99/00519 nitrite in a mixture
of concentrated hydrochloric acid and glacial acetic acid at from about
-25C to about 0C, followed by treatment with excess liquid sulphur s
dioxide and a solution of about a three-fold excess of cupric chloride in
aqueous acetic acid at from about -15C to about room temperature. When R'3
contains a primary or secondary amino group, protection of the said amino
group with an acid stable group such as acetyl or benzyl will generally be
advantageous. ~o A compound of formula (IVA) or (IVB) may be prepared by
cyclisation of a compound of formula (VA) or (VB) respectively: R, 3 HzNO R
O I \N N'' ~ ~N H \ R= NHS HzNO N 



R O `' ~ s N-R N ~ ( ~N H \ R~ .NH2 (V$). wherein R', R2 and R'3 are as
previously defined for formulae (1VA) and (IVB). is Preferably, the
cyclisation is base-mediated, using an alkali metal salt of a sterically
hindered alcohol or amine. For example, the required cyclisation may be
effected using about a 1.~ to ~, preferably a 3- to 5-told excess of
potassium t-butoxide or potassium bis(trimethylsilyl)amide, optionally in
the presence of molecular sieves, in a suitable solvent at the reflux
temperature of the reaction ?o mixture, or, optionally in a sealed vessel
at about 100C. When R'3 is OR3 and an alcohol is selected as solvent, the
appropriate alcohol of formula R30H should be employed in order to obviate
potential problems associated wish alkoxide exchange at the 2-position of
the pyridine ring. ?s   02 DEC 2004 WO 99/54333  ~crnW9sioosn A compound of
formula (VA) or (VB) may be prepared by reduction of a compound of formula
(VIA) or (VIB) respectively: R' ,3 N~NO R ~ I \N N/ I \H R~ No2 R" H~NO
~-Na O N-R' N ~ ~ ~N H R~ NOz (VIg) s wherein R', R2 and R'3 are as
previously defined for formulae (VA) and (VB), by conventional catalytic or
catalytic transfer hydrogenation procedures. Typically, the hydrogenation
is achieved using a Rangy nickel catalyst or a palladium catalyst such as 7
0% Pd on charcoal, in a suitable solvent such as ethanol at a hydrogen
pressure of from about 345 kPa (50 psi) to about 414 ~o kPa (60 psi) at
from about room ternperature to about 60C) preferably from about 40C to
about 50C. A compound of formula (VIA) or (VIB) may be prepared by reaction
of a compound of formula (VIIA) or (V118) respectively: ~~ R, HzNOC N\
H2NOC rN~ 



/ N N_R ti~N HZN Rz Rz (V11A) (VII B) ?o wherein R' and R2 are as
previously defined for formulae (VlA) and (V18), with a compound of formula
{VIII): ?5   o z o~c 2004 'V4'O 5914333 -11 R" COzH N NOz FCT~7~~r~1OG53 9
(V!!I) wherein R'3 is also as previously defined for formulae (VIA) and
(VIB). Again, as for (IVA) and (IVB), a conventional amine protecting group
strategy is 5 preferred for (Vlil) when R'3 contains a primary or,
secondary amino group. The coupling reaction may be achieved using
conventional amide bond forming techniques, e.g. via the acyl chloride
derivative of (VIII) in the presence of up to about a five-fold excess of a
tertiary amine such as triethylamine or pyridine to act as scavenger for
the acid by-product (HY)) optionally in the to presence of a catalyst such
as 4-dimethylaminopyridine) in a suitable solvent such as dichloromethane,
at from about 0C to about room temperature. For convenience pyridine may
also be used as the solvent. In particular, any one of a host of amino acid
coupling variations may be is used. For example, the acid of formula (V111)
or a suitable salt (e.g. sodium salt) thereof may be activated using a
carbodiimide such as 1,3dicyclohexylcarbodiimide or
1-ethyl-3-(3-dimethylaminoprop-1-y1)carbodiimida optionally in the presence
of 1-hydroxybenzoiriazole hydrate andlor a catalyst such as
4-dimethylaminopyridine, or by using a halotrisaminophosphonium salt zo
such as bromotris(pyrrolidino)phosphonium hexafluorophosphate or by using a
suitable pyridinium salt such as 2-chloro-1-methylpyridinium iodide. Either
type of coupling is conducted in a suitable solvent such as dichloromethane
or tetrahydrofuran, optionally in the presence of a tertiary amine such as
Nmethylrnorpholine or N-ethyldiisopropylamine (for example when either the
?s compound of formula (VIIA) or (VIIB), or the activating reagent) is
presented in the forn of an acid addition salt), at from about 0C to about
room temperature. Preferably, from 1 to 2 molecular equivalents of the
activating reagent and from 1 to 3 molecular equivalents o1 any tertiary
amine present are employed.   0 ~ DEC 2004 WO 99/54333 -12 PCT/IB99/00519
In a further variation, the carboxylic acid function of (VIII) may first of
a11 



5  be activated using up to about a 5% excess of a reagent such as N,N
carbonyldiimidazole in a suitable solvent, e.g. ethyl acetate or
butan-2-one, at from about room temperature to about 80C, followed by
reaction of the intermediate imidazolide with either (VIIA) or (VIIB) at
from about 20C to about 90C. 2. An alternative, generally applicable,
synthetic rouse to compounds of formulae (lA) and (IB) involves the
incorporation ofi the R substituent at an earlier stage ofi the synthesis.
Thus a compound of formula (IA) or (1B) may be prepared by cyclisation  15
20 of a compound ofi formula (iXA) or (1XB) respectively: R' R'3 HzNQ Nv  I
~N N\ I H R z R` R;3 HzN00 ~N\ Q N-R' N ~ I ~ N Rz R wherein R', R2, R'3
and R4 are as previously defined for formulae (IA) and (IB), by analogy
with the previously described cyclisation of the compounds of formulae (VA)
and (VB). Alternative reaction conditions are to conduct the reaction with
about 1.2 to 4-molecular equivalents of sterically hindered base in a
sealed vessel at from about 100C to about 120C or, rather than an alcohol
of formula R30H) to use a sterically hindered alcohol, e.g.
3-methylpentan-3-o!, as solvent with about 7.5   0 2 DEC 2004 WO 99/54333
-13 PCT/IB99/00519 to 4.~ molecular equivalents of sterically hindered
base, such as potassium tbutoxide or KHMDS, and optionally in a sealed
vessel at from about 120C to about 150C. s A compound of formula (IXA) or
(IXB) may be prepared by reaction of a compound of formula (ViIA) or (VIIB)
respectively) wherein R' and R2 are as previously defined for formulae
(IXA) and (IXB) with a compound of formula (X): 



~13 ~r~2~"~ . R, io {X) wherein R'3 and R4 are also as previously defined
for formulae (IXA) and (IXB), by analogy with the reactions of (VIIA) or
(V118) with the nicotinic acid derivatives of formula (Vlll) already
described. Compounds having the general is formula (X) may be prepared
directly from compounds having the genera! formula (VIII) by reduction and
subsequent conversion io R4 as detailed previously herein. J 3. As
mentioned earlier) certain compounds of formulae {tA) and (1B) can 20 be
interconverted by inducing alkoxide exchange or displacement at the 2
position of the 5-(pyridin-3-yl) substituent. (i) When R'3 is OR3, this may
be achieved, by treating the appropriate alcohol with an alkali metal salt
of a sterically hindered alcohol or amine in order to generate the required
25 alkoxide anion which then reacts with the substrate. Typically) in a
two-step procedure, a mixture of from about 8 to about 8 molecular
equivalents of potassium bis(trirnethylsilyl)amide and the required alcohol
as solvent is heated at from about 80C 10   0 2 DEC 2004 W t7 99l54333 -14
PCT/IB99/00519 about 100C for about 0.5 to 1 hour, followed by addition of
the compound of formula (~IA) or (IB) and heating of the reaction mixture
at from about 100C io about 120C. Alternatively, in a one-seep 5 procedure,
.the substrate may be treated directly, in the required alcohol as solvent,
with from about 1.2 to about 6, preferably .from about 4' to about 8
molecular equivalents of, for example, potassium bis(trimethylsilyl)amide
or potassium t-butoxide at from about 80C to about 130C. A further
variation employs the required alcohol as ~o solvent, saturated with
ammonia) at about 100C in a sealed vessel. (ii) When R'3 is NR5R6, the
substrate may be treated with an excess of R5R6NH, or a suitable acid
addition salt thereof, in the presence of an excess of a stericalfy
hindered amine in a suitable solvent. is Typically, R~RsNH is used as the
free base with about a 3-fold excess (over the substrate) of potassium
bis(triinethylsilyl)amide (KHMDS) in dimethylformamide (DMF) as solvent ai
about 100C. Alternatively, an excess of RSR6NH may be used as the solvent
and the reaction conducted in the presence of about a 50% 20 excess of
copper(II) sulphate ai up to the reflux temperature of the reaction medium.
Where the desired amino substituent on the compound of the formula (IA) or
(IB) is -NR5R6 and one of either R5 or R6 is H) then the exchange reaction
may be carried out by refluxing wish the appropriate amine, and
copper(Il)sulphate ?s ' penta- or hepta-hydrate or KHDMS in DMF. Typically,
to exchange the OR3 group for alternative amines of the formula NHRSRs,
such as compounds wherein Rs or R~ are selected from aliphatic or cyclic
amines, optionally including oxygen, then the reaction is preferably
carried out by treating with the appropriate 3o amine and about 3
equivalents of potassium bis(trimethylsilyl)amide in DMF for about 18 hours
at 100C.   0 2 DEC 2004 WO 99/54333 PCT/IB99/00519 -154. Clearly, for
certain compounds of formulae (IA) and (IB) wherein R'3 is QR3, by
exploiting the cyclisation and alkoxide exchange methodology described
hereinbefore, it may be particularly advantageous io generate a s compound
of formula (IA) or (IB) from a compound of formula (IXA) or (IXB)
respectively, wherein the 2-alkoxy group of the 8-(pyridin-3-y!)
substituent in the former is different from that in the latter, directly in
a "one-pot reaction". When the alcohol which is to provide the new 2-alkoxy
group is to a scarce or expensive to be employed as the reaction solvent,
then it will be 



~o expedient to use a suitable alternative such as 1,4-dioxan. 5. A
further, generally applicable, synthetic route to compounds of formula (IA)
and (IB) involves incorporation of the R' substituent in the final step of
the synthesis: is Thus a compound ofi formula (IA) or (IB) may be prepared
by alkylaiion of a compound of formula (lA) or (IB) wherein R' is hydrogen
and R2, R'3 and R4 are as previously defined for formulae (IA) and (IB),
using one or more of a plethora of well-known methods, such as: 20 (i)
reaction with a compound of formula R' X) wherein R' is as previously
defined for formulae (IA) and (IB)) and X is a suitable leaving group, e.g.
halo (preferably chloro, brorno or iodo), C;-C4 alkanesulphonyloxy,
trifluoromethanesulphonyloxy or arylsulphonyloxy (such as
benzenesulphonyloxy or p 2s _ toluenesulphonyloxy), in the presence of an
appropriate base, optionally in the presence of sodium iodide or potassium
iodide, at from about -70C to about 100C. Preferably the alkylation is
conducled at from aboul room temperature to about 80C. Suitable
base-solvent combinations may be selected from 30 - ~ (a) sodium, potassium
or caesium carbonate, sodium or potassium bicarbonate, or a tertiary amine
such as trieihylamine or pyridine, together with a C, to C4 alkanol, 1,2
0 2 DEC 2004 WO 99/54333 PCT/IB99/00519 - 7 6 dimethoxyethane,
letrahydrofuran, 1,4-dioxan) acetonitriie, pyridine, dimethylforrnamide or
N,N- dimethylacetamide; (a) sodium or potassium hydroxide, or a sodium or
potassium C, to C4 alkoxide, together with a C, to C4 alkanol, water or
mixtures thereof; . (b) lithium) sodium or potassium hydride) lithium, to
sodium or potassium b~s(trimethylsilyl)amide, lithium diisopropylamide or
butyllithium, together wish toluene, ether, 1,2-dirnethoxyethane,
tetrahydrofuran or 1,4-dioxan; or 15 (d) under phase transfer catalysis
conditions, a tetraalkylammonium halide or hydroxide, together wish a
mixture of an aqueous solution of sodium or potassium hydroxide and
dichloromethane) 7 ,2-dichloroethane or 20 chloroform; (i) reaction with a
compound of formula R'OH, wherein R' is as previously defined for formulae
(lA) and (IB), using classical Mitsunobu methodology. Typical reaction
conditions involve 2s - treating the substrate with the alkanol ~ in the
presence of a triarylphosphine and a di(C, to C4)alkyl azodicarboxylate, in
a suitable solvent such as ietrahydrofuran or 1,4-dioxan, at from about -5C
to about room temperature. 3o Typically, about a i 0% excess of sodium
hydride is added to a solution ~of the substrate in a suitable solvent)
e.g. anhydrous tetrahydrofuran, and the resulting anion treated with about
a 10% excess of the'required R'X.   WO 99/54333 -17 0 2 DEC 20U4 PCT/3
B991005 i 9 A compound of formula {IA) or (IB) wherein R' is hydrogen and
R2, R'3 5 and R4 are as previously defined for formulae (IA) and (IB) may
be obtained 



from a compound of formula (IXA) or (IXB) respectively wherein R' is
hydrogen and R2; R'3 and R4 are as previously defined for formulae (IXA)
and (1XB), under the same conditions as those used for the conversion of a
compound of formula (IXA) or (IXB) to a compound of formula (IA) or (1B)
respectively when io R' is other than hydrogen, followed by acidification
of the reaction mixture to a pH of about 6. The amines of formula (Ili),
the 4-aminopyrazole-5-carboxamides of formulae (VIIA) and (VIIB), the
carboxylic acids of formulae (V111) and (X), the is nitrites of formula
(X111) and the esters of formula (XVI), ..when neither commercially
available nor subsequently described, can be obtained either by analogy
with the processes described in the Preparations section or by conventional
synthetic procedures, in accordance with standard textbooks on organic
chemistry or literature precedent, from readily accessible starling ?o
materials using appropriate reagents and reaction conditions. 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 2s (IB) to
be obtained. The pharmaceutically acceptable acid addition salts of the
compounds of f ormulae {IA) and (IB) which contain a basic centre may also
be prepared in a conventional manner. For example a solution of the free
base is treated with 3o the appropriate acid, either neat or in a suitable
solvent, and the resulting salt isolated 'either by filtration of by
evaporation under vacuum of the reaction solvent.   fl 2 DEC ) 2004 WO
99I54333 PCT/1B99/00519 Pharmaceutically acceptable base addition salts can
be obtained in an analogous manner by treating a solution of a compound of
formula (IA) or (lB) s with the appropriate base. Both types of salt may be
'formed or interconverted using ion-exchange resin techniques. The
biological activities of the compounds of the present invention were
determined by the following test methods. to Phosphodiesterase (PDE)
inhibitory activity In vitro PDE inhibitory activities against cyclic
guanosine 3',5'rnonophosphate (cGMP) and cyclic adenosine
3',5'-monophosphate (CAMP) phosphodiesterases were determined by
measurement of their !C~ values (the concentration of compound required for
50% inhibition of enzyme activity). is The required PDE enrymes 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 ofi W.J. Thompson and M.M.
Appleman (Biochem., 1971, 10, 311}. In parlicula.r, the cGt~IP-specific PDE
(PDES) and the cGMP-inhibited cAMP PDE ~o (PDE3) v~ere obtained from human
corpus cavemosum tissue, human platelets or rabbit platelets; the
cGMP-stimulated PDE (PDE2) was obtained from human corpus cavernosum; the
calciurnlcalmodulin (Ca/CAM)-dependent PDE (PDE1) from human cardiac
ventricle; the cAtvP-specific PDE (PDE4) from human skeletal muscle; and
the photoreceptor PDE (PDE6) from bovine retina. , 2s Assays were performed
using a modification of the "batchn method of W.J. Thornpson et 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 PDES. Functional activity 3o This was assessed in vitro by
determining the capacity of a compound of the -invention to enhance sodium
nitroprusside-induced relaxation of precontracted rabbit corpus cavernosum
tissue strips, as described by S.A. Ballard et al. (Brit. J. PharmocoJ., 1
s96, 118 (suppl.), abstract 153P).   Vv'O 99/54333 -19 



02 DEC 2004 ~'CTIt 8 SSl005 t 9 I n vivo activity Compounds were screened
in anaesthetised dogs to determine their s capacity, after i.v.
administration, to enhance the pressure rises in the corpora cavernosa of
the penis induced by intracavernosal injection of sodium nitroprussideusing
a method based on that described by Trigo-Rocha et al. (Neurourol. and
Urodyn.) 199a, 13, 71). In human therapy, the compounds of formulae (IA)
and (18), their ro 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. Preferably, they are administered orally in the
form of tablets containing such excipients as is 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 parenteraliy) for example
intracavemosally, intravenously, intramuscularly or subcutaneously. For
parenteral administration, they are best used in ihe~ form of a sterile ~o
aqueous solution which may conlain 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 in a conventional manner. The
compounds may also be administered intranasally or formulated for dermal
application. 2s For oral, parenteral) buccal and sublingual administration
to patients) the daily dosage level of the compounds of formulae (IA) and
(1B) and their 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 from ~ to 250 mg of active compound for administration
singly, or tyro or more 3o 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 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   02 DEC 2004 V~'O
99I54333 -20 PCT/IB99/40519 where higher or lower dosage ranges are merited
and such are within the scope of this invention. The skilled person will
also appreciate that, in the treatment of certain conditions (including MED
and FSD), compounds of the s invention may be taken as a single dose on an
"as required" basis (i.e. as needed or desired)'. Generally, in humans,
oral administration of the 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 io (i.c.)
administration. A preferred oral dosing regimen in MED for a typical man is
from 25 to 25fl 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) sublingually or buccally. Is For veterinary use, a compound
of formula (IA) or (IB), or a veterinarily acceptable salt thereof, or a
veterinarily acceptable solvate of either entity, is 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 ?o particular
animal. 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 pharmaceutically acceptable diluent or carrier. 25 1t
further provides a veterinary formulation comprising a compound of formula
(IA) or (IB), or a veterinarily acceptable salt thereof, or a veterinarily
acceptable solvate of either entity) together with a veterinarily
acceptable diluent or carrier. The invention also provides a compound of
formula (1A) or (IB), or a ;o 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 human medicament.
02 DEC 2004 VVO 99/54333 -2~ PCT/IB99/00519 



In addition, it provides a compound of formula (IA) or (IB), or a
veterinarily acceptable salt thereof, or a veterinarily acceptable solvate
of either entity, or a veterinary formulation containing any of the
foregoing, for use as an s animal medicament. 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 of either entity) for the manufacture of a human medicament for the
curative or prophylactic treatment of a medical 3o condition for which a
cGMP PDEE inhibitor is ~ indicated. There is further provided the use of a
compound of formula (IA) or (IB) or a suitable salt or solvate thereof, in
the manufacture of a medicament for the treatment of a medical condition in
which inhibition of a cGMP PDE~ is desirable. is It also provides the use
of a compound of formula (1A) or (1B)) 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
treatmenl of a medical condition for which a cGMP PDES inhibitor is
indicated. 2o Moreover, the invention provides the use of a compound of
formula (IA) or (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 (MED), female sexual dysfunction
(FSD), premature labour, 2s dysrnenorrhoea, 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, (e.g. post
transluminal coronary angioplasty (post-PTCA)), chronic asthma, 3o
bronchitis, allergic asthma, allergic rhinitis, glaucoma or diseases
characterised by disorders of gut motility (e.g. irritable bowel syndrome
(IBS)). Ocher conditions which may be mentioned include pre-eclampsia,
Kawasaki's syndrome, nitrate tolerance, multiple sclerosis, peripheral
diabetic neuropathy,   02 DEC 2004 WO 99I54333 _22_ PCT/IB99/00519 stroke,
Alzheimer's disease, acute respiratory failure) psoriasis, skin necrosis,
cancer, metastasis, baldness, nutcracker oesophagus, anal fissure and
hypoxic vasoconstriction. Particularly preferred conditions include MED and
FSD. s It also provides the use of a compound of formula (IA) or (IB), or a
veierinarily acceptable salt thereof) or a veterinarily acceptable solvate
containing either entity) for the manufacture of an animal medicament for
the curative or prophylactic treatment of male erectile dysfunction (MED))
female sexual dysfunction (FSD), premature labour) dysmenorrhoea) benign
prostatic io hyperplasia (BPH)) bladder outlet obstruction) incontinence,
stable; unstable and variant (Prinzmetal) angina, hyperlension, pulmonary
hypertension, congestive heart failure, aiherosclerosis, stroke) peripheral
vascular disease, conditions of reduced blood vessel patency (e.g.
post-PTCA), chronic asthma) bronchitis, allergic asthma, allergic rhinitis,
glaucoma or diseases characterised ~s by disorders of gut motility (e.g.
IBS). Other conditions which may be mentioned include pre-eclampsia,
Kawasaki's syndrorne) nitrate -tolerance, multiple sclerosis, peripheral
diabetic neuropathy, stroke, Alzheimer's disease, acute respiratory
failure, psoriasis, skin necrosis) cancer, metastasis, baldness, nutcracker
oesophagus, anal fissure and hypoxic vasoconstriction. Particularly zo
preferred conditions include t~ED arid FSD. 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) or (1B), or a pharmaceutically or
veterinarily 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. Still further, the
invention provides a method of treating or preventing male erectile
dysfunction (MED), female sexual dysfunction (FSD)) premature ~o labour,
dysmenorrhoea, benign prostatic hyperplasia (BPH), bladder outlel
obstruction) incontinence, stable, unstable and variant (Prinzmetal)
angina, hypertension, pulmonary hypertension, congestive heart failure,
atherosclerosis) stroke, peripheral vascular disease, conditions of reduced
02 DEC 2004 WO 99/54333 PCT/IB99/00519 -23blood vessel patency (e.g. post
PTCA), chronic asthma, bronchitis, allergic asthma, allergic rhinitis,
glaucoma or diseases characterised by disorders of gut motility in a mammal
(including a human being), which comprises administering s to said mammal a
therapeutically effective amount of a compound of formula (lA) or (lB), or
a pharmaceutically or veterinarily 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. 10 The invention also includes any novel intermediates described
herein, for example those of formulae (IIA), (IIB)) (IVA), (1VB), (IXA),
{1XB)) {VA) and (VB). The syntheses of the compounds of the invention and
of the is intermediates for use therein are illustrated by the following
Examples and 



Preparations. 'H Nuclear magnetic resonance (NMR) spectra were recorded
using either a Varian Unity 300 or a Varian (nova 400 spectrometer and were
in all 3o cases consistent with the proposed structures. Characteristic
chemical shifts (8) are given in parts-per-million downfield from
tetramethylsilane using conventional abbreviations for designation of major
peaks: e.g. s, singlet; d, doublet; t, triplet; q, quartet; m, mulliplet;
br, broad. 25 Mass spectra (m/z) were recorded using a Fisons Instruments
Trio mass spectrometer in the thermospray ionisation mode. Room temperature
means 20 to 25C.   0 Z DEC 2004 WO 995a333 PCT/IB99/00519 -24 EXAMPLE 1
5-(2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-V11-3-ethyl-2~py~id
in-2-Yi)methyl-2 6-dihydro-7H-pyrazolof4,3-dlpyrimidin-7-one 5 Alternative
A 60% Sodium hydride dispersion in mineral oil ( 14.3mg, 0.36minol) was
added to a stirred suspension of the title compound of Preparation 44
(150mg, 0.325mmol) in anhydrous tetrahydrofuran (5ml) under nitrogen. After
1 hour, a solution of 2-(chloromethyl)pyridine (45.5mg, 0.36mmol) in
ietrahydrofuran ( 1 rnl) was added and the reaclion mixtu re heated at 40C
for 16 hours, then allowed to cool. The resulting mixture was evaporated
under reduced pressure and the residue partitioned between dichlorornethane
(15m1) and water (5ml). The organic phase was separated, combined with a
dichioromethane extract as (20m1) of the aqueous phase, dried (MgSO~) and
evaporated under reduced pressure. The residual yellov,~ faam eras purified
by column-chromatography on silica gel, using dichloromethane: methanol
{97:3) as eluant, followed by HPLC using a 5urn Spherisorb silica column
with water: acetonitrile: diethylamine (50:50:0.1 ) as eluant at a rate of
1 mUmin, to give the title compound (30mg, 20 17%) as a v,~hiie loam. 8
(CDCI~): 1.03 (3H,t), 1.30 (3H,t), 1.57 (3H,t), 2.40 (2H,q), 2.53 (4H,m),
3.05 (2H,q), 3.12 (4H,m), 4.75 (2H,q),."5.68 (2H,s), 7.10 {1 H,d), 7.22 (1
H,m), 7.64 (1 H,m), 8.56 (1 H,d), 8.64 (1 H,s), 9.04 (1 H,s), 10.65 ( 1
H,s). 1_RMS: m/z 553 (M-!-1 )+. 2s Alternative B A mixture of the title
compound of Preparation 45B (17.4g, 30.5mmol) and potassium
bis(trimeihylsilyl)amide (7.28g, 36.5mmol) in ethanol (155m1) was heated at
120C in a sealed vessel for 10 hours, allowed to cool and evaporated under
reduced pressure. The residue was suspended in water 30 (200m1), the
suspension extracted with dichloromethane (2x300m1) and the   02 DEC 2004 W
O 99/54333 -25 PCT/IB99/00519 combined extracts dried (MgSO~) and
evaporated under reduced pressure. The crude product was purified by column
chromatography on silica gel, using dichloromethane: methanol (97:3) as
eluant, to give a pale yellow foam (11.2g, s 66%) which was crystallised
from diisopropyl ether-methanol to yield the title compound as a
crystalline solid. Found: C, 55.58; H) 5.90; N, 79.58. C2sHs2Ne04S; 0.50
H20 requires C, 55.60; H, 5.92; N) 19.95%. EXAMPLE 2 l0
5-f2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yll-3-n-propel-2~p
Vridin-2-ell methyl-2, 6-d ihVdro-7H-pyrazolo~4.3-dlpVrimidin-7-one
1-Methylpiperazine (0.2m1) l.8mmol) was added dropwise to a stirred
suspension of the title compound of Preparation 63 (450rng, 0.92rnmol) in
ethanol (40m1) and the reaction mixture stirred at room temperature for 18 



is hours, then evaporated under reduced pressure. The residue was
partitioned between saturated aqueous sodium bicarbonate solution (30m1)
and ethyl acetate (90m1), then the organic phase separated, washed with
brine (2x20m1), dried (Na2S04) and evaporated under reduced pressure. The
residual oil was purified by column chromatography on silica gel, using an
.elution gradient of ?o dichloromethane: methanol ('100:0 to 96:=~),
followed by crystallisation from hexane-ethyl acetate to provide the title
compound (340mg, 67%) as a white solid. Found: C, 55.90; H, 5.85; N, 20.04.
C26H32NsOdS; 0:50 H20 requires C, 55.60; H, 5.2; N, 19.95%, 8 (CDC13): 0.94
(3H,t), 1.58 (3H,t)) 7.74 (2H,m), 2.27 (3H,s), 2.40 (4H,m)) 2.99 (2H,1),
3.14 (4H,m), 4.fi9 {2H,q); 5.68 (2H,s)) 2s 7.09 (1-H,d), 7.23 (1 H,m), 7.63
(1 H,m), 8.58 (1 H,d), 8.63 (1 H,s), 9.03 (1 H,s), '10.64 (1 H,s). LRMS:
mlz 552 (M)+.   02 DEC 2004 WO 99/54333 -26 EXAMPLE 3 P C?/D B 991005 l 9
3-Ethyl-5-f2-(2-methoxyethoxyl-5-(4-methylpiperazin-1ylsulphonyl)p~hdin-3-y
ll-2-(pyridin-2-yl)rnethyl-2,6-dihydro-7H-pyrazolo(4,3 d pyrimidin-7-one
Triethylamirie~ (83p1) 0.59mmol) and 1-methylpiperazine (36mg, 0.356mmol)
were added to a stirred, ice-cooled suspension o1 the title compound of
Preparation 64 (150mg) 0.30mmol) in dichloromethane (10m1) and the reaction
mixture stirred for 2 hours at room temperature. The resulting ~o mixture
was washed with water (5m1), dried (MgSOa) and evaporated under reduced
pressure to give a beige solid, which was purified by column chromatography
on silica gel, using an elution gradient of dichloromethane: methanol (98:2
to 95:5), followed by trituration with ether, to furnish the title compound
(145mg, 85%) as a while solid. Found: C, 54.53; H, 5.69; N, 19.38. ~5
C26H32NaOsS requires C, 54.92; H, 5.67; N, 19.71 %. 8 (CDC13): 1.30 (3H,t),
2.28 (3H,s), 2.50 (4H,m), 3.04 (2H,q)) 3.14 (4H,m), 3.57-(3H,s), 3.86
(2H,t)) 4.78 (2H,t), 5.68 (2H,s), 7.09 (1 H,d), 7.22 (1 H,m), 7.62 (1 H,m),
8.58 (1 H,d), 8.62 (1 H,s), 8.97 (1 H,s), 10.81 (1 H,s). LRMS: n~lz 569
(M+1 )''. EXAMPLE 4
3-Ethvl-5-f5-(4-ethvfpiperazin-1-ylsulphonyl)-2-(2-methoxyethoaw)pvridin
3-vl]-2-(ovridin-2-y1)methyl-2.6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one
Alternative A 2s Potassium i-butoxide (56mg, 0.50mmo1) was added to a
stirred solution of the title compound of Preparation 45A (200mg,
0.35mrnol) in 2-methoxyethanol (10m1) and the reaction mixture stirred
under reilux for 2 hours, then allowed to cool. Saturated aqueous ammonium
chloride solution (1 ml) was added, followed by water (5m1), and the
mixture extracted with ethyl acetate (2x10m1). 3o The combined extracts
were dried (MgSO-0) and evaporated under reduced pressure, then the residue
purified by column chromatography on silica gel,   0 2 DEC 2004 Vv'O
99/54333 _27_ PCT/IB99/00519 using an elution gradient of dichloromethane:
methanol (100:0 to 95:5), to 



afford the title compound (11 mg, 5%) as a solid. b (CDC13): 1.03 (3H,t),
1.30 (3H,t), 2.41 (2H,q), 2.54 (4H,m), 3.04 (2H,q)) 3.14 (4H,m), 3.56
(3H,s), 3.87 s (2H,t), 4.78 (2H,t), 5.69 (2H,s), 7.10 (1 H,d), 7.21 (1
H,m)) 7.61 (1 H,m), 8.56 (1 H;d), 8.62 (1 H,s), 8.95 (1 H,s), 10.82 (1
H,s). l_RMS: mlz 583 (M+1 )+. Alternative B A mixture of potassium
bis(trimethylsiiyl)amide (16.58g, 83mo1) and 2io methoxyethanol (250m1) was
stirred at 90C for 30 minutes, then allowed to cool. The title compound of
Example 1 (9.21 g, 16.7mmo1) was then added and the reaction mixture
stirred at 110C for 6 hours. The resulting mixture, when cool, was
evaporated under reduced pressure) the residue dissolved in water (300m1)
and the solution neutralised to pH 7 with 2hJ! hydrochloric acid and then
is extracted with ethyl acetate (3x200m1). The combined extracts were
washed with brine (3x200rn1), dried (Na2SOa) and evaporated under-reduced
pressure. The residual yellow solid was purified by column chromatography
on silica gel, using dichloromethane: methanol (98:2) as eluant, followed ~
by trituration wish ether, crystallisation from ethyl acetate and
recrystallisation from acetone, to 2o afford a solvate (with acetone) of
the title compound (7.7g, 79%) as colourless crystals, m.p. 171.5-173C.
Found: C, 55.59; H, 5.94; N, 18.78. C~~H~N805S; 0.125 C3H60 requires C,
55.72; H, 5.94; N, 19.00%. The product was suspended in water (200m1),
sufficient 2M hydrochloric acid 2s added to achieve dissolution and then
the solution washed with ether (3x50m1) and neutralised with saturated
aqueous sodium bicarbonate solution. The resulting precipitate was
collected, washed v~ith water and dried at 80C io afford a hemihydrate of
the title compound (5.99g,61.6%) as a white solid, rn.p.   0 2 DEC 2004 WD
99I54333 PCT/IB99/00519 -28139-140C. Found: C, 54.74; H, 5.92; N, 18.86.
C2~H~Ng05S; 0.50 H20 requires C, 54.81; H, 5.96; N, 18.94%. EXAMPLE 5 3
Ethyl-5-(2-(2-methoxyethox~)-5-14-(prop-1-yl)piperazin-1-ylsulphonylleyridi
n 3 yl)-2-(pyridin-2-yl)methyl-2'6-dihydro-7H-pyrazolol4,3-dlpyrimidin-7
is 20 ?s one Obtained as a yellow foam (88%) from the title compound of
Preparation 64 and 1-(prop-1-yl)piperazine dihydrobromide) using the
procedure of Example 3. Found: C, 56.12; H) 6.06; N, 18.62. C28H36N805S
requires C, 56.36; H, 6.08; N) 18.78%. 8 (CDC13): 0.86 (3H,t), 1.30 {3H,t))
1.43 (2H,m), 2.30 (2H,t), 2.53 (4H,m), 3.04 (2H,q), 3.12 (4H,rn), 3.57
(3H,s), 3.88 {2H,t), 4.78 (2H,t), 5.68 (2H,s), 7.10 {1 H,d), 7.23 (1 H,m),
7.62 (1 H,m), 8.58 {1 H,d), 8.62 (1 H,s), 8.7 (1 H,s), 10.81 (1 H,s). LRMS:
mlz 597 (M+1 )+. EXAMPLE 6 3 Eihyl 5
l2-(2-methoxyethoxy)-5-f4-(prop-2-yl)piperazin-1-ylsulphonvl)~ rid din
3-yl)-2-(pyridin-2-yl)methyl-2 6-dihydro-7H-pyrazolof4.3-dlpyrimdin-7 one
Obtained as a while powder {78%) from the title compound of Preparation 84
and 1-(prop-2-yl)piperazine, using the procedure of Example 3. Found: C,
55.95; H, 6.06; N, 18.46. C~sH3~NsO~S requires C, 56.36; H, 6.08; N,
18.78%. b (CDC13): 1.00 (6H,2xd), 1.30 (3H,t), 2.61 (4H,m), 2.68 (1 H,m),
3.02 (2H,q), 3.12 {4H,m), 3.57 (3H,s), 3.8,6 {2H,t)) 4.79 {2H,t), 5.68
(2H,s), 7.10 (l H,d)) 7.22 (1 H,m), 7.62 (1 H,m), 8.58 (1 H,d), 8.62 (1
H,s)) 8.97 (1 H,s), 10.71 (1 H,s). LRMS: mlz 597 (M+1 )+.   0 2 DEC 2004
WO99/54333 



-29 EXAMPLE 7 PCT/IB99/00519 5- 5-
4-(2-Aminoethyl)piperazin-1-ylsulphonyll-2-(2methoxyethoxy)pyridin-3-yl)-3-
ethyl-2-(pyridin-2-yl)methyl-2.6-dihydro-7H s p
~razolo~4,3-dlpyrimidin-7-one A solution of the title compound of
Preparation 64 (100mg) 0.198mmol) in dichloromethane (10m!) was added
dropwise over 1 hour to a stirred solution of 1-(2-aminoelhyl)piperazine
(102rng, 0.79mmol) in dichlorornethane (10m1) and the reaction mixture
stirred for a further 1 hour at room temperature. The resulting mixture was
washed with water (10m1), dried (MgS04) and evaporated under reduced
pressure to give a beige solid, which was purified by column chromatography
on silica gel, using an elution gradient of dichloromethane: methano1:0.88
ammonia (90:10:0 to 90:10:1 ), to yield the title compound (i 04mg) 88%) as
a white foam. 8 {CDC13): 1.29 (3H,t), 2.43 (2H,t), 2.54 (4H,m), is 2.74
(2H,t), 3.04 (2H,q)) 3.12 (4H,m), 3.56 {3H,s)) 3.88 (2H,i), 4.79 (2H,t),
5.68 (2H,s), 7.10 (1 H,d), 7.22 {1 H,m), 7.63 (1 H,m), 8.56 (1 H,d)~, 8.62
(1 H,s), 8.99 (lH,s). .LRMS: rn/z 598 (M+1)''. EXAMPLE 8 20
5-f5-(4-Ethvlaiperazin-1-y!sulphonyl)-2-(2-methoxyethoxy)pyridin-3-yll-3n-t
~ropvl-2-(pvridin-2-yl~metnyl-.2,6-dih~dro-7H-pvrazolol4.3-dlpyrimidin-7-on
e Potassium t-butoxide (104mg, 0.97mmol) vas added ~ to a stirred
suspension of the title compound of Preparation 53 {380mg, 0.618mmol) in
3meihylpentan-3-of (30m1) and the reaction mixture heated under reflux for
1 2s hour, then allowed to coot. The resulting mixture was evaporated under
reduced pressure and the residual yellow gum partitioned between
dichloromethane (20m1) and saturated aqueous sodium bicarbonate solution
(10m1). The phases were separated, the aqueous phase extracted with
dichloromethane (2x10m1) and the combined extracts dried (MgS04} and 3o
evaporated under reduced pressure. The crude product lNas purified by   02
DEC 2004 WO 99/54333 -30 PCT/IB99/00519 column chromatography on silica
gel, using an elution gradient of dichloromethane: methanol (98:2 to 95:5)
to provide the title compound (75mg, 13%) as a white foam. b (CDC13): 0.93
(3H,t), 1.04 (3H,t), 1.73 (2H,m), 2.41 5 (2H,q), 2.54 (4H,m), 2.97 (2H,t),
3.13 (4H,m)) 3.56 (3H,s)) 3.86 (2H,1), 4.78 (2H,1)) 5.68 (2H,s)., 7.08 (1
H,d), 7.21 (1 H,m), 7.61 (1 H,m)) 8.54 (1 H,d), 8.62 (1 H,s), 8.97 (1 H,s),
10.80 (1 H,s). LRMS: rnlz 597 (M+1 );. EXAMPLE 9 5 (2 (2
Ethoxyethoxyl-5-(4-ethylpiperazin-1-ylsulphonyllpyridin-3-yll-3ethyl-2-(p-y
ridin-2-yl)methyl-2 6-dihydro-7H-pyrazolo(4.3-dlpyrimidin-7-one A stirred
mixture of potassium bis(trimethylsilyl)amide (434mg, 2.2mmol) and
2-ethoxyethanol (2m1) was heated at 90C for 30 minutes, then allowed to
cool. A solution of the title compound of Example 1 '(153mg, 0.27mmol) in 2
i5 ethoxyethanol (2m1) was added and the reaction mixture stirred at 110C
for 18 hours, then allowed to cool. The resulting mixture was evaporated
under reduced pressure and the residual brown oil purified by column
chromatography on silica gel, using dichloromethane: methanol (95:5) as
eluant) to furnish the title compound (110mg, 68%) as a yellow foam. 8 20
(CDC13): 1.04 (3H,1), 1.31 (6H,m)) 2.41 (2H,q)) 2.54 (4H,m), 3.04 (2H,q),
3.14 (4H,m), 3.72 (2H,q), 3.90 (2H,t), 4.78 (2H,t), 5.67 (2H,s),...7.10 (1
H,d), 7.22 (1 H,m), 7.63 (1 H,m), 8.57 (1 H,d), 8.62 (1 H,s), 8.99 (1 H,s),
10.78 (1 H,s). LRMS: m/2 597 (M+1 )'`. . ~5 EXAMPLE 10 5-(2-f
2-Ethoxyethoxy)-5-f 4-ethylpiperazin-1-ylsulphonyl) pyrid
in-3-y11-3-npropvl-2-fpvridin-2-vllmethyl-2.B-dihydro-7H-pyrazolof4
3-dlpyrimidin-7-one A mixture of potassium t-butoxide (110mg, 0.98mmol), ~
the title compound of Preparation 54 (400mg, 0.63mmol) and
3-methylpentan-3-of (5m1) 



~o was stirred a1 150C for 3 hours, then allowed to cool. The resulting
mixture vas evaporated under reduced pressure and the residue partitioned
between   02 DEC 2004 `WO 99/54333 PCT/IB99/00519 _ 33 _ water (5m1) and
ethyl acetate (5m1). The phases were separated, the aqueous phase extracted
with ethyl acetate (2x 1 Oml) and the combined organic solutions dried
(MgSO~) and evaporated under reduced pressure. The residue was s purified
by column chromatography on silica gel, using an elution gradient of
dichloromethane:methano1:0.88 aqueous ammonia (99:1:0.5 to 98:2:0.5), to
afford the title compound (74mg, 7 2%) as a white foam. Found: C, 56.92; H,
6.33; N) 17.80. C29H36N8O$S requires C) 57.21; H, 5.96; N, 18.41 %. b
(CDC13): 0.94 (3H,t), 1.03 (3H,t), 1.30 (3H,t)) 1.72 (2H,m), 2.41 (2H,q),
2.54 (4H,m), 3.14 10 (4H,m), 3.72 {2H,q), 3.90 (2H,t), 4.78 (2H,t)) 5.67
(2H,s), 7.09 (1 H,d), 7.22 (i H,m), 7.62 {1 H,m), 8.57 (lH,d), 8.62 (1
H,s), 8.98 (1 H,s), 10.77 (lH,s). EXAMPLE 11 3-~Et hyl-5-f 5-(4-ethylp
iperazin-1-ylsulphonyl)-2-(3-methoxypro ~,1-oxyl 1s
pyridin-3-yll-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolof4,3-dlpyrimidi
n-7 one  A mixture of the title compound of Example 1 (200mg, 0.36mrnol),
potassium bis(trimethylsilyl)amide (361 mg, 1.81 mmo!) and
3-rnethoxypropan-1ol (1.5m1) vas stirred at 90C for 18 hours, then allowed
to cool. The resulting 2o mixture was evaporated under reduced pressure and
the residue purified by column chromatography on silica gel) using an
elution gradient of dichloromethane: methanol (97:3 to 95:5)) to give the
Title compound (81 mg, 38%) as a foam. Found: C, 55.36; H, 6.11; N, 18.18.
C28H,;6N8O$S; 0.50 HBO requires C, 55.52; H, 6.16; N) 18.5D%. b (CDCI~):
1.01 (3H,t), 1.29 (3H,t), 2.19 2s (2H,m), -2.40 (2H,q), 2.54 (4H,m), 3.02
(2H,q), 3.12 (4H,m), 3.39 (3H,s), 3.65 (2H,t), 4.76 (2H,t), 5.68 (2H,s),
7.09 (1 H,d), 7.21 (1 H,m)) 7.62 (1 H,m), 8.56 (1 H,d), 8.62 (1 H,s), 8.93
(1 H,s), 10.84 (1 H,s). LRMS: mlz 597 (M+1)+.   0 2 DEC 2004 WO 99154s33
PCT/IB99/00519 -32EXAMPLE 12 5-f
5-(4-Ethy)piperazin-1-ylsulphonyl)-2-(3-methoxyprop-1-oxylpyridin-3yl)-3-n
propyl-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo(4,3-d)pyrimidin-7 



one Obtained as a foam (26%) from the title compound of Preparation 55)
using the procedure of Example 10. Found: C, 56.86; H, 6.47; N, 17.78.
C29H3aNe0$S requires C, 57.04; H, 6.27; N, '! 8.35%. 8 (CDC13): 0.93
{3H,t), 1.02 (3H,t), 1.72 (2H,m), 2.20 (2H,m), 2.40 (2H,q), 2.54 (4H,m),
2.97 (2H,t), ~0 3.'12 (4H,m)) 3.40 (3H,s), 3.65 (2H,t), 4.77 {2H,1), 5.67
(2H,s), 7.08 {1 H,d)) 7.21 (1 H,m), 7.61 (1 H,m)) 8.58 (1 H,d), 8.62 (1
H,s), 8.94 (1 H,s), 10.83 (1 H,s). LRMS: m/z 611 (M+1 )+. EXAMPLE 13 ~ s
3-Ethyl-5-f 5-f 4-eihylpiperazin-1-yisulphonyl]-2-(
1-meiho~,yprop-2~S,oxy)pyridin-3-yll-2-(pyridin-2-yl)methyl-2.6-dihydro-7H-
pyrazolo(4,3-dlpVrimidin7-one Obtained as a foam (33%) from the title
compound of Example 1 and 1methoxypropan-2(S)-of (J.Chem.Soc., Perkin
Trans. !, 1996, 1467), using the 2o procedure of Example 9, but ~~~ith
ether: methanol:0.88 aqueous ammonia (97:3:1 ) as chromatographic eluant.
Found: C, 55.91; H, 6.17; N, 18.10. C28H36NBOsS; 0.50 H20 requires C)
55.52; H, 6.16; N, 18.50%. 8 (CDC13): 1.04 (3H,t), 1.30 (3H,t), 1.52
(3H,d), 2.42 (2H,q), 2.56 (4H,rn)) 3.04 (2H,q), 3.14 (4H,m), 3.55 (3H,s),
3.66 (1 H,dd), 3.74 (1 H,dd), 5.60 (1 H,m), 5.68 (2H,s), 7.08 2s (1 H,d);
7.21 {1 H,rn), 7.62 (1 H,m), 8.57 (1 H,d), 8.61 (1 H,s), 8.89 (1 H,s),
10.85 (1 H,s). LRMS: rn/z 597 (M+1)+.   o Z arc zoos WO 99l54"a33
PCT/IB99/00519 -33 EXAMPLE 14
5-~2-Methoxyethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yl1
3-n-propel-2-(pyridin-2-y1)methyl-2.6-dihydro-7H-pyrazolo(4,3-dlpyrimidin-7
-one s A mixture ofi potassium bis(trimethylsilyl)amide (4fi0mg, 2.3rnmol)
and 2 mdthoxyethanol {4017i1) was stirred at 90C for 30 minutes, then
allowed to cool. The title compound of Example 2 (270mg) 0.4fimmol) was
added and the reaction mixture stirred at 110C for 5 hours, allowed to cool
and evaporated under reduced pressure. The residue was suspended in water
{20m1), the pH ~o adjusted to 7 with hydrochloric acid and the resulting
solution extracted with ethyl acetate (3x30m1). The combined extracts were
washed with brine (3x20m1), dried (Na2SC?4) and evaporated under reduced
pressure. The residual oil was purified by column chromatography on silica
gel, using an elution gradient of dichloromethane: methanol {100:0 to
96:4), followed by is crystallisation from hexane-ethyl acetate, to yield
the title compound (200mg, 75~0) as a white solid. Found: C, 54.83; H,
5.83; N, 18.90. C2~H~NgO$S; 0.50 H20 requires C, 54.81; H, 5.96; N, 18.94%.
b (CDC13): 0.94 (3H,1), 1.74 (2H,m), 2.28 (3H,s), 2.50 (4H,m), 2.98 (2H,t),
3.75 (4H,m), 3.57 (3H,s}, 3.87 {2H,t), 4.80 (2H,t), 5.68 (2H,s), 7.08 (1
H,d), 7.22 (1 H,m)) 7.62 (1 H,m), 8.57 (1 H,d), 8.64 20 (iH,s), 8.96
(lH,s)) 10.80 (lH,s). LRMS: m/z 583 (Mf1)+. EXAMPLE 15 i
5-f2-(1.3-Dimeihoxyprop-2-oxy)-5-(4-ethyloiperazin-1-ylsulohonyllpyridin3-y
~-3-n-propyl-2-(pyridin-2-yl)methyl-2.6-dihydro-7H-pyrazolo[4
3-d]-pyrimidin 25 ~ 7-one A mixture of the title compound of Preparation 72
(70mg, 0.10mmo1)) potassium ~-butoxide (23mg, 0.20mmol) and
3-methylpentan-3-of (3ml) was stirred under reflex for 4 hours, then
allowed to cool and evaporated under reduced pressure. The residue was
purified by column chromatography on so silica gel, using dichlorornethane:
methanol (98:2) as eluant, to provide the title   



02 DEC 2004 WO 99I54333 -34 ncrnB99~oos~ 9 compound (6mg, 9%) as an
ofi-white solid. 8 (CDC13): U.93 (3H,t), 1.03 (3H,t), 1.72 (2H,m)) 2.42
(2H,q)) 2.55 (4H,m), 2.98 (2H,1), 3.16 (4H,m), 3.50 (6H,s)) 3.77 (2H,m),
3.86 (2H,m), 5.68 (3H,m), 7.08 (1 H,d), 7.21 (1 H,m), 7.62 (1 H,m), 5 8.57
(1 H,d), 8.61 (1 H,s), 8.84 (1 H,s), 10.87 (1 H,s). LRMS: m/z 641 (M+1 )+.
EXAMPLE 16
3-Ethy!-5-15-(4-ethvlpiperazin-1-ylsuphony!)-2-(2-methoxyethoxy)pyridin
3-y11-1-(py~din-2-yl)methyl-1 6-dihydro-7H-pyrazolo(4.3-dlpyrimidin-7-one ~
o Obtained as a white solid (50%) from the title compound of Preparation
65, using the procedure of Example 10. Found: C, 55.45; H, 5.91; N) 18.94.
C2~H3.oNeOsS requires C, 55.66; H, 5.88; N, 19.23%. b (CDC13): 1.02 (3H,t),
1.40 (3H,t), 2.42 (2H,q), 2.56 (4H,m), 3.00 (2H,q), 3.16 (4H,m), 3.55
(3H,s), 3.86 (2H,t), 4.78 (2H,t), 5.95 (2H,s), 7.01 (1 H,d)) 7.17 (1 H,m),
7.60 (1 H,m), 8.57 i5 (1 H,d), 8.62 (1 H,s), 9.02 ( i H,s)) 11.04 (1 H,s).
LRMS: mlz 583 (M+1 )+.   0 ~ DEC 200 WO 99/5333 PCT/IB99/OOSI -35 EXAMPLE
17 3-Ethyl-5-(5-f4-ethylpiperazin-1-ylsulphonyl)-2-(tetrahydrofuran-3(S)
yloxy)pyridin-3-yll-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolof
4,3dlpYrimidin-7-one Obtained as a solid (29%) from the title compound of
Preparation 56, using the procedure of Example 10. Found: C, 55.B5; H,
5.98; N, 17.86. C28H~N805S; 0.20 H20; 0.10 CH2C12 requires C, 55.24; H,
5.73; N, 18.41 %. b (CDC13): 1.02 (3H,t), 7.28 (3H,t), 2.40 (4H,rn), 2.55
(4H,m), 3.02 (2H,q), 3.13 io (4H,m), 4.00 (2H,m) 4.16 (2H,m), 5.68 (2H,s),
5.86 (1 H,m), 7.10 {i H,d), 7.22 (1 H,m), 7.63 (1 H,m), 8.56 (1 H,d)) 8.63
(1 H,s), 8.98 (1 H,s), 1D.42 (1 H,s). LRMS: ,, rn/z 594 (M)'`. (a] p -13.8
(c = 0.10) CH30H). EXAMPLE 18 3-Ethyl-5-f
5-(4-ethylp_iperazin-1-ylsulphonyl)-2-(tetrahydrofuran-3(R)vloxylpvridin-3-
vl1-2-lpyridin-2-yl)methyl-2.6-dihydro-7H-pyrazolo(4,3 d pyrimidin-7-one
Obtained as a solid (24%) from the title compound., of Preparation 75, 2o
using the procedure of Example 10. Found: C, 55.32; H, 5.82; N, 17.70.
G2gH~NgOSS; H20 requires C, 54.88; H, 5.92; N, 18.29%. b (CDC13): 1.02
(3H,t), 1.28 (3H,t), 2.40 (4H,m)) 2.55 (4H,m), 3.02 (2H,q), 3.13 (4H,rn),
4.00 j (2H,m), 4.16 (2H,m), 5.68 (2H,s), 5.86 (1 H,m), 7.10 (1 H,d), 7.22
(1 H,m), 7.63 ( 1 H,m), 8.56 (1 H,d), 8.63 (i H,s)) 8.98 {1 H,s), 10.42 (1
H,s). LRMS: mlz 55 ~5 (M+1)''. (a]D + 14.0 (c = 0.14, CH30H). EXAMPLE 19
5-f
5-(4-Ethvlpiperazin-1-ylsulphonyl)-2-(tetrahydropyran-4-yloxy)pyridin-3-y11
-3~o
n-propyl-2-(twridin-2-vl)methyl-2,6-dihydro-7H-pyrazolof4.3-dlpvrimidin-7-o
ne Obtained as a white solid t30%) from the title compound of Preparation  



WO 99I54333 - 36 0 1 DEC 2004 PCT/IB99/00519 76, using the procedure of
Example 10. 8 (CDC13): 0.94 (3H,t)) 1.03 (3H,t), 1.73 (2H,m), 2.01 (2H,m),
2.22 (2H,m), 2.40 {2H,q), 2.55 (4H,m), 2.98 (2H,t), 3.12 (4H,m), 3.66
(2H,m), 4.06 (2H,m)) 5.60 (1 H,m), 5.69 (2H,s), 7.10 (1 H,d), 7.22 s (1
H,m), 7.63 (1 H,m), 8.57 (1 H,d), 8.61 (1 H,s), 9.01 (1 H,s), 1 D.55 (1
H,s). LRMS: m/z 623 (M+1 )'. EXAMPLE 20 3-Ethyl-5-f
5-(4-methylpiaerazin-1-ylsulphonyl)-2-n-propoxypyridin-3-yll-2lp
~pyridin-2-yllmethyl-2 6-dihydro-7H-pyrazoloi4.3-dlpyrimidin-7-one
Potassium t-butoxide {540rng, 4.8mmol) was added to a stirred solution of
the title compound of Preparation 52 (683mg, l.2mmol) in n-propanol (10m1)
and the reaction mixture stirred under reflux for 18 hours, then allowed to
cool. The resulting mixture was evaporated under reduced pressure and the
residual 1~ oil purified by column chromatography on silica gel, using an
elution gradient of dichloromethane: methanol (100:0 to 95:5) to furnish
-the title compound (290mg, 44%) as a foam. Found: C, 56.32; H, 6.04; N)
19.36. C26H32Na0.oS requires C, 56.50; H, 5.83; N, 20.27%. b (CDC13): 1.02
(3H,t)) 1.30 (3H,t), 1.98 (2H,m), 2.38 (3H,s), 2.50 (4H,m), 3.04 (2H,q),
3.13 (4H,m)) 4.64 (2H,t), 5.69 20 (2H,s), 7.10 (1 H,d), 7.22 (1 H,m), 7.30
(1 H,m), 8.58 (1 H,d), 8.63 (1 H,s); 9.04 (1 H,s)) 10.66 (1 H,s). LRMS: m/z
553 (M+1 )'`. EXAMPLE 21
3-Ethyl-5-f5-(4-methylpiperazin-1-ylsulphonyl)-2-(prop-2-oxy)pyridin-3-y11-
225 - (pyridin-2-yl)methyl-2.6-dihydro-7H-pyrazolo(4.3-dlpyrirnidin-7-one
Potassium t-butoxide (290mg, 2.60mmol) was added to a stirred solution of
the title compound of Example 20, (239mg, 0.43mmol) in propan-2-of (7m1)
under nitrogen and the reaction mixture heated under reflux for 48 hours,
then allowed to cool. The resulting mixture was evaporated under reduced
pressure 3o and the residue partitioned between water (20rril) and ethyl
acetate (20m1).    02 DEC 2004 W O 99/54333 -37 P CTIl ~ 99I00519 The
phases were separated, the aqueous phase extracted with ethyl acetate and
the combined organic solutions dried (MgS04) and evaporated under reduced
pressure. The residue was purifiied by column chromatography on s silica
gel, using an elution gradient of dichloromethane: methanol (100:0 to
95:5), to afford the title compound (84mg,35%) as a foam. b (CDCl3): 1.28
(3H,t), 1.56 (6H,2xd), 2.28 (3H,s), 2.50 (4H,m), 3.04 (2H;q)) 3.14 (4H,rn))
5.68 {3H,m)) 7.09 (1 H,d), 7.22 (1 H,m), 7.62 (1 H,m), 8.57 (i H,d), 8.62
(1 H,s), 9.02 (1 H,s), 10.68 ( 1 H,s). LRMS: mlz 553 (M+1 )'`. 



~o EXAMPLE 22
3-Ethyl-5-t5-(4-ethVlpiperazin-1-ylsulphonYl)-2-(prop-2-oxy)pyridin-3-yll-2
(pyridin-2 y1)methyl-2.6-dihydro-7H-pyrazolof4,3-d~pYrimidin-7-one A
m~ixiure ofi the title compound of Preparation 45A (200mg) 0:35mmol), ~s
60% sodium hydride dispersion in mineral oil (400mg, lOmmol) and
propan-2-o4 (20m!) was stirred under reflux for 18 hours, then allowed to
cool. Saturated aqueous ammonium chloride solution (20m1) was added, the
resulting mixture extracted with ethyl acetate (3x50rn1)) then the combined
extracts washed wish aqueous sodium bicarbonate solution (150m1), dried
(MgSO~) and evaporated 2o under reduced pressure. The residue was purified
by column chromatography on silica gel, using an elution gradient of
dichloromethane: methanol (100:0 to 95:5), to give the title compound (11
mg, 6%) as a foam. 8 (CDC13): 1.04 (3H,1), 1 1.30 (3H,t), 1.56 (6H,2xd),
2.1 (2H,q)) 2.55 (4H,rn), 3.04 (2H,q)) 3.13 {4H,m), 5.68 (3H,m), 7.10 (1
H,d), 7.22 .(1 H,m)) 7.62 (1 H,m), 8.57 (1 H,d), 8:62 (1 H,s), 25 9.02 ( 1
H.,s)) 10.68 (1 H,s). LRMS: mlz 567 (M+1 )''.   0 2 DEC 2004 WO 99/54333
PCT/IB99/00519 -38 EXAMPLE 23
5-(2-n-Buloxy-5-(4-elhylpiperazin-1-ylsulphonyl)pyridin-3-y11-3-ethyl-2-(rw
ridin-2 methyl-2,6-dihydro-7H-pyrazolo(4,3-dlpyrirnidin-7-one s A mixture
of the title compound of Example 1 (200mg, 0.36mmol)) potassium
bis(trimeihylsilyl)amide (360mg, 1.81 mmol) and n-butanol (5ml) was stirred
at i 00C for 18 hours, Then allowed to cool. The resulting mixture was
evaporated under reduced pressure and the residue partitioned between water
(5ml) and dichloromethane (5m1). The phases were separated and the ~ o
aqueous layer extracted with dichlorornethane (2x10ml), then the combined
organic solutions dried (MgS04) and evaporated under reduced pressure. The
residual yellow solid was purified by column chromatography on silica gel,
using dichloromethane: methanol (97.5:2.5) as eluant, to yield the title
compound (145 mg, 69%) as a white solid. Found: C, 57.43; H, 6.29; N,
18.82. is C28H~6N~O~S; 0.20 H20 requires C, 57.56; H, 6.28; N, 19.18%. &
(CDCI;~): 1.03 (6H,2xt), 1.30 (3H,t), 1.55 (2H,m)) 7.94 (2H,m), 2.40
(2H,q), 2.55 (4H,m), 3.03 (2H,q), 3.13 (4H,m), 4.67 (2H,t)) 5.68 (2H,s),
7.10 (1 H,d}, 7.22 (1 H,m); '7.62 (1 H,m), 8.56 (1 H,d)) 8.62 (1 H,s), 9.01
(1 H,s), 10.64 (1 H,s). LRMS: mlz 58 i (t~'~+1 )~. 20 EXAMPLE 24
5-(2-i-Buto>cy-5-(4-eih~~lpiperazin-1-ytsulphonyl)pyridin-3-yl~-3-ethyl-2-(
pVridin-2= yl)methyl-2.6-dihydro-7H-pyrazolo(4.3-d)pyrimidin-7-one Obtained
as a white solid (67%} from the title compound of Example 1 2s and
i-butanol, using the procedure of Example 23. Found: C, 57.25; H, 6.24; N,
18.84. C2gH36NgO~S; 0.20 H20 requires C, 57.56; H, 6.28; N, 19.18%. 8
(CDC13): 1.03 (3H,t)) 1.12 (6H,d), 1.30 (3H,t), 2.30 (1 H,m), 2.40 (2H,q))
2.55 (4H,m), 3.04 (2H,q), 3.13 (4H,m), 4.45 (2H,d), 5.68 (2H,s)) 7.10 (1
H,d), 7.22 (1 H,m),~ 7.63 (1 H,m), 8.58 (1 H,d), 8.62 (1 H,s), 9.02 (1
H,s), 10.63 (1 H,s). 3o LRt~IS: m/z 581 (M+1 )+.   o z o~c zoos 



WO 99/54333 - 39  EXAMPLE 25 Pc-rns99~oos~9
5-f2-Cyclobutoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-yll-3-eth~-2~p
yridin-2-yl)methyl-2,6-dihydro-7H-pYrazolo(4,3-dlpyrimidin-7-one 5 A
stirred mixture of the title compound of Preparation 45A (200mg, 0.35mmol),
cyclobutanol (144mg, 2mmol), potassium t-butoxide (80mg) 0.70mmo1) and
1,4-dioxan (5rni) was heated under reflux for 24 hours, then allowed to
cool. The resulting mixture was poured into stirred aqueous sodium
bicarbonate solution (20m1) and this mixture extracted with ethyl acetale
uo (3x20m1). The combined extracts were dried (MgS04) and evaporated under
reduced pressure) then the residue purified by column chromatography on
silica gel, using an elution gradient of dichloromeihane: methanol (100:0
to 96:4), to provide the title compound (9 mg,.4%) as a solid. b (CDC13):
1.03 (3H,t), 1.29 (3H,t)) 1.78 (2H,m); 1.98 (2H,m), 2.35 (2H,m), 2.55
(6H,m), 3.04 (2H,q), 3.12 ns (4H,m), 5.48 (t H,rn), 5.58 (2H,s), 7.10 (1
H,d), 7.23 (1 H,m), 7.63 (1 H,m), 8.56 (1 H,d), 8.60 (lH,s), 9.01 (1 H,s),
10.67 (1 H,s): LRMS: mlz 579 (M+1 )~. EXAMPLE 26
5-i2-Ethoxy-5-(4-ethylpiperazin-1-ylsulpnonvl)pyridin-3-y11-3-n-propel-2-(p
vridin 20 2- ly )methyl-2.6-dihydro-7H-pyrazoloL4,3-dlpyrimidin-7-one
Potassium t-butoxide (2.38g, 21.2mmol) was added to a solution ofi the
title compound of Preparation 77 (3.1 g, 5.3mmol) in absolute ethanol
(95m1) and the reaction mixture heated at 100C in a sealed vessel for 40
hours, then allowed to cool. The resulting mixture v,~as evaporated under
reduced pressure, 2s the residue dissolved in water (20m1) and the aqueous
solution acidified io pH 5 with 2M hydrochloric acid. The aqueous
suspension thus obtained was extracted with dichloromethane (3x30m1) and
the combined extracts dried (MgS04) and evaporated under reduced pressure.
The residual brown foam was purified by column chromatography on silica
gel, using an elution gradient   WO 99154333 0 ~ DEC 2004 P C'1'll B
99I00519 -40of dichloromelhane: methanol (99:1 10 97:3), 1o furnish the
title compound (1.39 g) 46%) as a foam. 8 (CDCh): 0.93 (3H,t)) 1.02 (3H,t),
1.58 (3H,t), 1.74 (2H,m), 2.40 (2H,q), 2.54 (4H,rn), 2.98 (2H,t), 3.13
(4H,m)) 4.75 (2H,q), 5.68 (2H,s), s 7.09 (1 H,d}, 7.23 (1 H,m), 7.63 (1
H,m); 8.58 (1 H,d), 8.53 (1 H,s), 9.02 (1 H,s), 10.64 (1 H,s). . EXAMPLE 27
5 (5 f 4 (3
Dimethylaminoprop-1-yl)piperazin-1-vlsulphonyll-2-ethoxypyridin-3lo yl? 3 n
propel 2 (pyridin-2-yllmethyl-2 6-dihydro-7H-pYrazolo(4,3-dlpyrimidin-7one
trihydrochloride A solution of freshly distilled
1-(3-dimethylarninoprop-1-yi)piperazine (J.Chem.Soe. .(C), 1971, 132;
160mg, 0.93mmol) in ethanol (2ml) was added to a stirred solution of the
title compound of Preparation 63 (230mg, 0.467mmol) 1 s in ethanol ( i 0ml)
and t he reaction mia~tu re stirred at room temperatur a for ? 8 hours,
then evaporated under reduced pressure. The residue was suspended in
aqueous sodium bicarbonate solution (30m1), the suspension extracted with
ethyl acetate (3x30m1) and the combined extracts w ashed..with brine
(2x30m1); dried (Na2S04), and evaporated under reduced pressure. The
residual oil was ?o purified by column chromatography on silica gel, using
an elution gradient of dichloromethane: methanol (1 D0:0 to 90:10), then
the product dissolved in the miriimum volume of ethyl acetate. Saturated
ethereal hydrogen chloride solution v,~as added and the resulting white
precipitate collected, triturated wish ether and dried under suction to
afford the title compound (140mg, 37%) as a 25 white 'solid. Found: C,
44.45; H, 6.34; N, 15.38. C3oH4, N904S; 3HC1; 4H20 requires C, 44.75; H,
6:51; N, 15.66%. b (DMSOds): 0.86 (3H,t), 1.34 (3H;t)) 1.64 (2H,m), 2.12
(2H,m), 2.72 (6H,2xs), 2.95 (2H,t), 3.00 (2H,m), 3.12 (2H,t), 3.18 (2H,m),
3.56 (2H,m), 3.84 (2H,m), 4.50 (2H,q), 5.75 (2H,s), 7.27 (1 H,d), 7.42 (1
H,m), 7.90 (1 H,m), 8.28 (1 H,s), 8.57 (1 H,d), 8.73 (1 H,s), 10.63 (1
H,s); ;0 11.47 (1 H,s), 11.96 (1 H,s). LRMS: m/z 624 (M+1 )+.   0 2 DEC
2004 W O 99l54333 -41  



PCT/IB9/00519 EXAMPLE 28 5-f
5-~4-Ethylpiperazin-1-ylsulphonyl)-2-n-propoxypyridin-3-yl1-3-n-prop~2(pyri
din-2-yl) methyl-2,6-dihydro-7H-pyrazolo[4,3-dlpyrirnidin-7-one 5 Obtained
as a colourless solid (40%) from the title compound of Preparation 80,
usir7g~ the procedure of Example 20. Found: C, 57.16; H, 6.15; N, i 8.85.
C28H~6N804S; 0.50 H20 requires C, 57.03; H, 6.32; N) 19.00%. 8 (CDC13):
0.94 {3H,t), 1.02 (3H,t), 1.13 {3H,t), 1.74 (2H,m), 1.98 {2H,m), 2.40
(2H,q), 2.54 (4H,m), 2.98 (2H,t), 3.12 (4H,m), 4.62 (2H,t), 5.66 (2H,s),
7.09 ~o (1 H,d), 7.21 (1 H,m), 7.62 (1 H,m), 8.57 (1 H,d), 8.62 (1 H,s),
9.02 (1 H,s), 10.63 (1 H,s). LRMS: m/z 582 (M+2)+. EXAMPLE 29
5~5-~-Ethylpiperazin-1-ylsulphonyl)-2-(prop-2-oxy)pyridin-3-yJl-3-n
propyl-2is f
pyridin-2-yl)methyf-2.6-dihydro-7H-pyrazolo(4,3-dlpyrimidin-7-one Obtained
as a solid (48!) from the title compound of Example 26 and propan-2-ol,
using the procedure of Example 21. b (CDC13): 0.94 (3H,t), 1.03 (3H,t),
1.57 (6H,d), 1.74 (2H,m), 2.41 (2H,q), 2.56 (4H,m); 2.98 (2H,t), 3.12
(4H,m), 5.68 (3H,m), 7.08 (1 H,d), 7.22 (1 H)m), 7.63 (1 H,m);. 8.57 (1
H,d); 8.63 zo (1 H,s), 9.02 (1 H,s), 10.67 (1 H,s). LRMS: mlz 581 (PJI+1
)+. EXAMPLE 30
5-l2-Ethoxy-5-14-(2-hvdroxvethyl)piperazin-1-ylsulphonyllpyridin-3-yl)-3-np
ropyl-2-(pyridin-2-yl)methyl-2.6-dihydro-7H-pyrazolo14,3-dlpvrimidin-7-one
z5 Obtained as a white solid (49%) from the title compound of Preparation
63 and 1-(2-hydroxyethyl)piperazine, using the procedure ofi Exarnpie 2.
Found: C, 55.48; H, 5.93; N, 18.85. C2~H~NBO$S; 0.10 C4H802 requires C,
55.64; H) 5.93; N, i 8.94%. 8 (CDC13): 0.95 (3H,t), 1.59 (3H,t)) 1.75
(2H,m), 2.28 (1 H,s), 2.58 (2H,m), 2.65 {4H,m), 3.00 (2H,t), 3.16 (4H,m),
3.60 (2H,t), 30 4.76 (2H,q), 5.68 (2H,s), 7.10 (1 H,d)) 7.22 (1 H,m), 7.62
(1 H;rn), 8.58 (1 H,d), 8.64 (1 H,s), 9.04 (1 H,s), 10.66 (1 H,s). LRMS:
mlz 583 (M+1 )+.   0 2 DEC 2004 W 0 99/54333 PCT/IB99/00519 -42 EXAMPLE 31
5-(2-Ethoxy-5-[4-(3-hydroxyprop-1-yl)piperazin-1-ylsulphonylipyridin-3-yl)-
3-npropyl-2-
yridin-2-y1)methyl-2,6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one s Obtained
as .a white solid (52%) from the title compound of Preparation 63 and
1-(3-hydroxyprop-1-yl)piperazine, using the procedure of Example 2. Found:
C, 56.27; H, 6.13; N) 18.38. C28HssNsOsS requires C) 56.36; H, 6.08; N,
18.78%. 8 (CDC13): 0.94 (3H,t), 1.60 (3H,t)) 1. i2 (4H,m), 2.63 (6H,m),
2.9B (2H,t), 3.12 (4H,m), 3.72 (2H,t), 4.15 (1 H,s), 4.7Z (2H,q), 5.69
{2H,s}, 7.08 Jo {1 H,d), 7.23 (1 H,m)) 7.63 ('1 H,m}) 8.58 (1 H,d), 8.61 (1
H,s), 9.01 (1 H,s}, 10.67 (1 H,s). LRMS: mlz 596 (M)+. EXAMPLE 32 5-f
2-(2-Benzyloxyethoxy)-5-(4-ethylpiperazin-1-ylsulphonyl)pvridin-3-yll-3-eth
yl ~5 2-(pyridin-2-V1)methyl-2 6-dihvdro-7H-pyrazolo~4,3-dlpvrimidin-7-one
Obtained as a yellow oil (57%) from the title compound of Example 1 and
2-benzyloxyethanol, using the procedure of Example 11. 8 (CDC13): 1.02
(3H,t), 1:32 (3H,t), 2.40 (2H,q); 2.54 (4H,m), 3.04 {2H,q),. 3.13 (4H,m),
3.94 (2H,t), 4'.76 (2H,s), 4.80 (2H,t), 5.69 (2H,s), 7.11 (1 H,d),
7.2D-7.37 (4H,m), 7.41 ~o (2H,m), 7.64 {1 H,m); 8.60 (2H,m), 8.98 (1 H,s),
~ 0.80 (1 H,s). LRMS: mlz 659 (tJl+1)*. EXAMPLE 33
3-Ethy1-5-15r(4-ethylpinerazin-1
ylsulphonyi)-2-(2-hydroxyethoxy)pyddin-3-yli-22s '(p
rm'din-2=yl)methyl-2.6-dihydro-7H-pyrazolo[4,3-dlpvrimidin-7-one Ammonium
formate (62mg, 0.99mmo1) was added to a mixture of tk~e title compound of
Example 32 (130mg, 0.197mmoi); 10% palladium on charcoal (l5mg) and acetone
(9ml) and the reaction mixture stirred under reiiux for 14 



hours, then allowed to cool. ~ The resulting mixture was evaporated under
so reduced pressure and the residue purified by column chromatography on
silica gel; using an elution gradient of dichloromethane: methanol (100:0
to 90:10), to   0 2 DEC 2004 WO 99/54333 -43 PCT/IB99/00519 give the title
compound (18mg, 16%) as a solid. 8 (CD3OD): 1.06 (3H,i)) 1.28 {3H,t)) 2.44
(2H,q), 2.58 (4H,m), 3.06 (2H,q), 3.14 (4H,rn), 3.97 (2H,t), 4.68 {2H,t),
5.75 (2H,s), 7.20 (1 H,d), 7.36 (1 H,m), 7.80 (1 H,m), 8.54 (2H,m), 8.68 5
{1 H,s). LRMS: m/z 569 (M+1 )'`. EYAMPLE 34 5-12
~2-Benzyloxyethoxy)-5-(4-ethylpiperazin-1-ylsulphonyllpyridin-3-yJl-3-nprop
yl-2-(pyridin-2-yl)meihyl-2,6-dihydro-7H-pyrazolo(4 ,3-dlpyrimidin-7-one ~o
A stirred mixture of the title compound of Preparation 84 (500mg,
0.72mmol)) potassium bis(trimethylsilyl)amide (347mg, 3.09mmol) and
3methylpentan-3-of (8rnl) was heated under reflux for 36 hours, then
allowed to cool. The resulting mixture was evaporated under reduced
pressure and the residue partitioned between water (10m1) and
dichloromethane (10m1). The ~s phases were separated, the aqueous phase
extracted with dichlorornethane (2x 7 0m1) and the combined organic
solutions dried (MgS04) and evaporated under reduced pressure. The crude.
product was purified by two column chromatography operations on silica gel,
using firstly dichloromethane: methano1:0.88 aqueous ammonia (90:10:1 ) and
then a.~ gradient of ethyl ?o acetate: methanol (100:0 to 80:20) as
eluanis, to yield the title compound as an oii. 8 (CDC13): 0.92 (3H,t),
1.02 (3H,t), 1.73 (2H,m), 2.40 (2H,q), 2.54 (4H,m), 2.99 (2H,t), 3.10
(4H,m), 3.84 (2H,t), 4.58 (2H,s), 4.78 (2H,t),~.5.68 (2H,s), 7.09 (1 H,d);
7.18-7.42 (6H,m)) 7.62 (1 H,m), 8.55 (1 H,d), 8.61 (1 H,s), 8.97 (1 H,s),
10.81 (i H,s). LRMS: rn/z 673 (M+1 )''. ?5   ~ 1 oEC Zoos Vt'O 99I54333 -44
PCT/IB99/00519 EXAMPLE 35
2-Benzyl-5-f2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-y11-3-ethy
l-2,6 dihydro-7H-pyrazolo(4,3-dl!pyrimidin-7-one s Obtained as a white foam
(27%) from the title compound of Preparation 87, using the procedure of
Example 10. 8 (CDC13): 0.90 (3H,t), 1.03 (3H,t), 1.28 (3H,t), 2.40 (2H,q),
2.54 (4H,rn)) 2.94. (2H,q)) 3.12 (4H,m), 4.75 (2H,q), 5.58 (2H,s)) 7.22
(2H,m), 7.31 (3H,m)) 8.62 (1 H,s), 9.01 (1 H,s), 10.65 (1 H,s). LRMS: m/z
552 (M+1 )'`. io EXAMPLE 36 i
2-Benzyl-3-ethyl-5-(5-f4-eihylpiperazin-1-ylsulphonyl)-2-f2methoxyethoxy)py
ridin-3-yll-2.6-dihydro-7H-pyrazolo(4.3-d~pyrimidin-7-one Obtained as a
cream foam (80%) from the title compound of Example 35 is and
2-methoxyethanol) using the procedure of Example 9. Found: C, 57.05; H,
6.19; N, 16.15. C2~H~5N~05S; 0.10 CH2C12 requires C, 57.1 ; H, 6.01; N,
16.61 %. 8 (CDCI~): l .02 (3H,t), 1.27 (3H,t), 2.40 (2H,q), 2.55 (4H,m),
2,94 (2H,q), 3.13 (4H,m), 3.57 (3H,s), 3.86 (2H,t), 4.78 (2H,1), 5.56
(2H,s), 7.22 (2H,m), 7.32 (3H,m), 8.61 (1 H,s), 8.96 (1 H,s)) 10.80 (1
H,s). zo EXAMPLE 37
3-Ethyl-5-f5-(4-ethylpiperazin-1-vlsul~honyl)-2-(2-methoryethoxy)pyridin-3-
yll-2(1-meihylimidazol-2-yl)methyl-2.6-dihydro-7H-pyrazolo(4.3-d~pyrimidin-
7-one Obtained as a foam (33%) from the title compound of Preparation 90,
2s using the procedure of Example 10. 8 (CDC13): 1.05 (3H,t), 1.34 (3H,t),
2.41 . (2H,q), 2.54 (4H,m), 3.13 (4H,m)) 3.19 (2H,q), 3.57 (3H,s), 3.79
(3H,s), 3.E6 (2H,t)) 4.78 (2H,t), 5.65 (2H,s), 6.84 (lH,s), 7.00 (lH,s),
8.62 (1 H,s), 8:94 (i H,s), 10.83 (1 H,s). LRMS: m/z 586 (M+1 )+. 



02 DEC 2004 WO 99154333 PCT/IB99/00519 - 45 EXAMPLE 38
5-f2-Ethoxy-514-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl1-2-(1-methylimida
zol2-yl)meihyl-3-n-propel-2,6-dihydro-7H-pyrazolo(4,3-dlpyrimidin-7-one s A
mixture of the title compounds of Preparation 28 (232mg, 0.58mmol) and
Preparation 92 ~(152mg, 0.58mmol), triethylamine (403A, 2.9mmol) and
dichloromethane (8ml) was stirred at room temperature for 18 hours. Brine
(20m1) Vras added and the resulting mixture extracted with dichloromethane
(2x20m1), then the combined extracts were dried (MgS04) and evaporated ~o
under reduced pressure. A stirred solution of this intermediate and
potassium ., bis(trimethylsilyl)amide (305mg, 1.53mmol) in ethanol (10m1)
was heated at 100C for 14 hours, then allowed to cool. The resulting
mixture was evaporated under reduced pressure and the residue purified by
column chromatography on ~5 silica gel, using dichloromethane: methanol
(95:5) as eluant, to provide the title compound (163mg, 49%) as a yellow
oil. 8 (CDC13): 0.96'(3H,t), 1.01 (3H,t), 1 .57 (3H,t), 1.72 (2H,m), 2.40
(2H,q), 2.55 (4H,m), 3.13 (6H,rn), 3.77 (3H,s), 4.75 (2H,q), 5.67 (2H,s),
6.85 (1 H,s), 7.00 (1 H,s), 8.63 (1 H,s), 9.00 (1 H,s), 10.65 (1 H,s).
LRMS: mlz 570 (M-a-1 )''. , 20 EXAMPLE 39 5-f
5-(4-Ethylpiperazin-1-vlsulphonyl)-2-t2-methoxvethoxvlpvridin-3-y11-2-(1rne
thylimidazol-2-yl)methyl-3-n-propel-2.6-dihydro-7H-pyrazolof4,3-d)pyrimidin
7-one 2s Obtained as a solid (61 %) from the title compound of Example 38
and 2methoxyethanol, using the procedure of Example 9. b (CDC13): 0.97
(3H,t); 1.02 (3H,t), 1.74 (2H,m)) 2.41 (2H,q), 2.55 (4H,m), 3.14 (6H,m),
3.57 (3H,s), 3.76 (3H,s), 3.86 (2H,t), 4.78 (2H,t), 5.66 (2H,s), 6.86 (1
H,s), 7.D0 (1 H,s), 8.62 ( 1 H,s), 8.94.(1 H,s), 10.82 (1 H,s). LRMS: mlz
600 (M+1 )'`. 30   02 DEC 2004 WO 99/!54333 PCT/IB99/00519 -46 EXAMPLE 40
5-f2-n-Bulox -Y
5-(4-ethyipiperazin-1-~sulphonyi~r~yridin-3-yl1-2-(1methylimidazol-2-yilmet
hyi-3-n-propel-2,6-dihydro-7Hlpyrazolo(4 3-dlpyrimidin5 7-one Obtained as a
cream coloured foam (76%) from the title compound of Example 38 and
n-butanol, using the procedure of Example 9. Found: C, 54.83; H, 6.74; N,
20.08. C2sH39N904S; H20 requires C, 54.62; H, 6.71; N, 20.47%. 8 (CDC13):
0.93 (3H,t), 1.00 (6H,m), 1.54 (2H,m), 1.77 (2H,m), 1.92 (2H,m), 2.40 ~o
(2H,q), 2.53 (4H,m), 3.12 (6H,m), 3.76 {3H,s), 4.66 {2H,t,), 5.67 (2H,s))
6.85 (1 H,s), 6.98 {1 H,s), 8.62 (1 H,s), 8.97 (1 H,s)) 10.64 (1 H,s).
LRMS: m/z 599 (M+2)+. EXAMPLE 41 ~s
5-f5-(4-Ethvlviperazin-1-visufphonvl)-2-(prop-2-oxv)pvridin-3-ell-3-n-oroov
l-2 (ovridazin-3-vl)methvi-2.6-dihvdro-7H-pvrazolof4.3-dlpvrimidin-7-one A
mixture of the title compound of Preparation 98 (230mg, 0.38mmol),
potassium t-butoxide (258mg, 2.3mmol) and propan-2-of (10m1) was heated in
a sealed vessel at 100C for 24 hours, then allowed to cool. The resulting
zo mixture was evaporated under reduced pressure, then the residue purified
by two column chromatography operations on silica gel, using firstly an
elusion gradient of dichloromethane: methanol (100:0 to 95:5) and then an
elution gradient of ethyl acetate: methanol (90:10 to 80:20), to furnish
the title compound (42mg, 19%) as an orange gum. ~ (CDC13): 0.93 (3H,t);
1.01 {3H,t), 2s 1.55 (6N,d)) 1.75 {2H,m), 2.40 (2H,q)) 2.54 (4H,m), 3.02
(2H,i), 3.12 (4H,m), 5.67 {1 H,m), 5.88 (2N,s), 7.47 (2H,m), 8.60 (1 H,s),
8.98 (1 H,s), 9.16 (1 H,d), 10.70 (1 H,s). LRMS: m/z 582 (M+1 )''. 



02 DEC 2004 WO 99l54333 PCT/IB99/00519 -47EXAMPLE 42 5 (5 (4
Ethylpiperazin-1-ylsulphonyl)-2-f2-methoxyethoxy)pyridin-3-yll-3-noropyl 2
(pyrimidin-2-yl)methyl-2 6-dihydro-7H-pyrazolo(4,3-dlpyrimidin-7-one
Obtained as a yellow foam (14%) from the title compound of Preparation
102b, using the procedure of Example 10. 8 (CDC13): 0.99 (3H,t)) 1.03
(3H,t), 1.81 (2H,m)) 2.42 (2H,q), 2.55 (4H,m), 2.97 (2H,1)) 3.14 (4H,m),
3.54 (3H,s), 3.86 (2H,t), 4.78 (2H,t), 5.80 (2H,s), 7.22 (1 H,m), 8.fi2 (1
H,s), 8.70 (2H,d), 8.99 (lH,s), 10.72 (1 H,s). LRMS: m/z 597 (M)+. ~o
EXAMPLE 43a 5
f2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yll-3-n-propy)-~foyri
midin-2-yl)methyl-1 6-dihydro-7H-pyrazolo(4 3-dlpyrlmidin-i-one IS and
EXAMPLE 43b 5 f2
Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pvridin-3-y11-3-n-propel-2(p
riwmidin-2-YI)methvl-2 6-dihydro-7H-pvrazolof4,3-dlpyrimidin-7-one 20 A
stirred mixture of the title compounds of Preparation 103a and Preparation
103b (390mg; 0.66mmo1), potassium t-butoxide (224mg; 2.Ommol), 4~ molecular
sieves and ethanol (10m1) was heated in a sealed vessel for 18 i hours at
100C , then allomed to cool and filtered. The filtrate was evaporated under
reduced pressure and the residual brown oil suspended in ^~ dichloromethane
(25m1). This mixture was washed with water (5m1), dried (MgSOa) and
evaporated under reduced pressure, then the residue purified by column
chromatography on silica gel, using an elusion gradient of dichloromethane:
methanol (99:1 to 95:5) to give an orange foam. This product was further
purified by HPLC using a C,8 Magellan column and   01 DEC 2004 WO 99/54333
-48 P C'T/I H 99100519 methanol: waier:diethylamine (50:50:0.1 ) as eluanl,
at a rate of 20mUmin, to afford the first title compound (1-isomer; 20mg)
as a while solid. 8 (CDC13): 1.04 (6H,m), 1.58 (3H,t), 1.8B (2H,m), 2.42
{2H,q), 2.57 (4H,m), 2.98 (2H,t), s 3.14 (4H,m), 4.75 (2H,q), 6.07 (2H,s))
7.18 (1 H,m), 8.64 (3H,m), 9.10 (1 H,s)) 10.75 (1 H,s). LRhIIS:~ m/z 568
(M+1 )+; followed by the second title compound (2-isomer; 20mg) as a white
solid. 8 (CDC13): 1.02 (6H,rn), 1.58 (3H,t), 1.82 {2H,m), 2.42 (2H,q)) 2.55
{4H,m), 2.98 (2N,t), 3.15 (4H,m), 4.74 (2H,q), 5.80 (2H,s), 7.23 (1 H,m),
8.63 (1 H,s), 8.70 io (2H,rn), 9.03 (1 H,s), 10.56 (1 H,s). LRMS: rn/z 568
{M+1 )+. EXAMPLE 44
5-12-Ethoxy-5-(4-ethylpiperazin-1-ylsulohonyl)pyridin-3- ly
1-3-n_propyl-1-(pyridin 2-y!)methy!-1.6-dihydro-7
H-pyrazolo(4.3-dlpyrimidin-7-one p, stirred mi~cture of the title compound
of Preparation 105 (304mg, 0.52rnmol), potassium t-buioxide {175mg)
1.56mmol) and ethanol (10m1) was heated in a sealed vessel at 10DC for 18
hours, then allowed to cool. The resulting mixture was evaporated under
reduced pressure. and the residual 



brown oil partitioned betv~een dichloromethane (15m1) and water (5ml). The
2o phases were separated, ti-~en the organi;. phase dried {tJIgS04) and
evaporated under reduced pressure to give a brown foam, which was purified
by column chromatography on silica gel, using dichloromethane: methanol
(97:3) as eluant, to provide the title compound (230mg, 78%) as a white
foam. Found: C, 56.93; H, 6.03; N, 19.42. C2~H~N80~S requires C, 57.22; H,
6.04; N, 19.77%. 2s 8 (CDCI;;) 1.01 (3H,t), 1.59 (6H,m), 1.86 (2H,m), 2.42
(2H,q), 2.57 (4H,m), 2.97 (2H,t)) 3.16 (4H,m), 4.74 (2H,q), 5.94 (2H,s),
7.02 (1 H,d), 7.18 (1 H,m), 7.60 (1 H,m), 8.57 (1 H,d), 8.63 (1 H,s), 9.10
(1 H,s), 10.85 (1 H,s). LRMS: mlz 567 (P~1+1 )'~.   02 DEC 2004 WO 99/54333
-49 PC'Tn B 99/005 i 9 EXAMPLE 45
5l2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-y11-3-ethyl-1-( 1
rnethylimidazol-2-yl)methyl-1,6-dihydro-7H-pyrazolo(4,3-dlpyrimidin-7-one s
Obtained as a pale yellow solid (60%) from the tille compound of
Preparation 107) using the procedure of Example 44. 8 (CDC13): 1.02 (3H,t),
~ .38 (3H,t), 1.59 (3H,t)) 2.41 {2H,q)) 2.56 (4H,m), 2.97 (2H,q)) 3.15
(4H,m), 3.78 (3H,s), 4.75 (2H,q), 5.89 (2H,s), 6.85 (1 H,s), 7.00 (1 H,s),
8.64 (1 H,s), 9.07 (1 H,s), 10.87 (lH,s). LRMS: rnlz 556 (M+1)'`. EXAMPLE
46 3-Ethyl-515-(4-ethylpiperazin-1-vlsulphonyll-2-f
2-methoxyethoxy)pyridin-3-y11-1
(1-methvlimidazol-2-vl)methyl-1.6-dihvdro-7H-pyrazolo[4.3-dlpvrirnidin-7-on
e A stirred mixture of the title compound of Example 45 (150mg) !s
0.2?mmol), potassium t-butoxide {126mg, 1.1 mmol) and 2-methoxyethanol
(6m1) was heated under reflux for 48 hours, then allowed to cool. The
resulting mixture was evaporated under reduced pressure and the residue
purified by column chromatography on silica gel, using
dichloromethane:methano1:0.88 aqueous ammonia (90:10:1 ) as eluant. The
product vdas triturated with 2o diisopropyl ether, the mixture filtered and
the filtrate evaporated under reduced pressure to yield the title compound
(43mg, 27%) as a foam... b (CDCI~): 1.10 1 (3H,i), 1.36 (3H,t), 2.52
(2H,q)) 2.55 (4H,m), 2.96 (2H,q)) 3.22 (4H,m), 3.56 (3H,s), 3.75 (3H,s),
3.86 (2H,i), 4.78 (2H,i), 5.92 (2H,s), 6.85 (1 H,s), 7.01 ( 1 H,s), 8.63 (1
H,s),. 8.99 (1 H,s), 1 i .10 (i H,s). LRMS: m/z 585 (M)'`. 25 EXAMPLE 47
5-[5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxv)pyridin-3-y11-1-(1
methylimidazol-2-yl)methyl-3-n-propel-1.6-dihydro-7H-ayrazolo[4.3-dlovrimid
in 7-one ;o Obtained as a solid (11 %) from the title compound of
Preparation 109, using the procedure of Example 10. Found: C, 52.43; H,
6.11; N, 20.12.   WO 99/54333 _50_ 0 2 DEC 200 PCT/IB99/00519 C2~H3~N90sS;
H20 requires C, 52.50; H, 6.36; N) 20.41 %. b (CDC13): 0.98 (3H,t), 1.03
(3H,t), 1.81 (2H,m), 2.41 (2H,q), 2.55 (4H,m), 2.90 (2H,1), 3.15 (4H,m),
3.58 (3H,s), 3.75 (3H,s), 3.86 (2H,t)) 4.78 (2H,t), 5.92 (2H,s), 6.85 5 (1
H,s), 7.00 (1 H,s), 8.63 (1 H,s), 9.00 (1 H,s), 11.07 (1 H,s). LRMS: rn/Z
600 (M-r1)''. , . EXAMPLE 48 5-f5-(4-Ethylpiperazin-1-
t~sulphonyl)-2-(2-methoxyethoxy)pyridin-3-yll-3-nto
propel-1-(pyrimidin-2-yl)methyl-1,6-dihydro-7H-pyrazolot'4.3-dlpyrimidin-7-
one Obtained as a yellow foam (5%) from the title compound of Preparation
102a) using the procedure of Example 10. b (CDC13): 1.02 (6H,m), 1.86
(2H,m), 2.42 (2H,q), 2.56 (4H,m}, 2.97 {2H,t), 3.17 (4H,rn), 3.54 {3H,s),
3.83 (2H,i), 4.77 (2H,t), 6.09 (2H,s), 7.16 (1 H,m), 8.65 (3H,m), 9.03 (1
H,s), 11.00 (1 H,s). LRMS: ~5 rn/z 598 (M+1)+. 



EXAMPLE 49 S-~2-Ethoxy-5-f
4-(pyrrolidin-1-vlcarbonvmethyl)piperazin-1-ylsulphonyllpvridin-3~~1)-3-n-p
ropvl-2-( pvrid in-2-vl ) met hyl-2.6-di hyd ro- 7 H-pyrazolol4.3-dlpvri
midin-720 one A mixture of the title compound of Preparation 63 (350mg,
0.715mmo1), `I-{pyrrolidin-1-ylcarbonylrnethyl)piperazine (150mg, 0.7 i
5mmol) and ethanol l (40m1) was stirred a1 room temperature for 18 hours,
then evaporated under reduced pressure. The residue was suspended in
aqueous sodium 25 bicarbonate solution (30m1) and the suspension extracted
v~ilh ethyl acetate (3x30m1). The combined extracts were washed with brine
(3x20m1)) dried (Na2S0~) and evaporated under reduced pressure. The
resulting residue was purified by column chromatography on silica gel)
using an elution gradient of dichloromethane: methanol (100:0 to 96:4) io
give an oil, which was trilurated 3o with ether io furnish the title
compound (240mg, 52%) as a colourless foam.   02 DEC 2004 1WO 99/54333
PCT/IB99/00519 -51  Found: C, 56.79; H, 6.30; N, 18.49. C3~H39N40~S; 0.50
H20; 0.25 C4H,o0 requires C, 56.75; H, 6.32; N, 18.61 %. b (CDCI~): 0.94
(3H,t), 1.60 (3H,1), 1.66-1.86 (4H,rn), 1.92 (2H,m)) 2.68 (4H,m)) 2.98
(2H,t), 3.14 (2H,s), 3.18 s (4H,m), 3.32-3.46 (4H,m,), 4.75 (2H,q), 5.70
(2M,s)) 7.18 (1 H,d), 7.22 (1 H,m)) 7.62 (1 H,m), 8.58 (1 H,d), 8.63 (1
H,s), 9.00 (1 H,s), 10.66 (1 H,s). LRMS: mlz 650 (M+1 )+. EXAMPLE 50 ~0
5-(2-Ethoxy-5-(4-allyl-2(S),SIF)-dimethylpiperazin-1-ylsulphonyllpyridin-3-
yl)-3i
n-oroovl-2-(pvridin-2-vllmethvl-2,6-dihvdro-7H-evrazolof4.3-dlpvrimidin-7-o
ne A solution of (-)-1-allyl-2(R),5(S)-dimethylpiperazine (WO 93I15062;
502mg, 3.2mmol) in ethanol (4m1) was added dropwise to a stirred suspension
of the title compound of Preparation 63 (800mg, l.6mmol) in ethanol and the
is reaction mixture stirred at room temperature for 18 hours, then
evaporated under reduced pressure. The residue was partitioned between
aqueous sodium carbonate solution (20m1) and ethyl acetate (20m1),.. the
phases separated and the aqueous phase extracted with ethyl acetate
(2x20m1). The combined organic solutions were washed with brine (20m1),
dried (Na2S04) and 2o evaporated under reduced pressure. The residual
orange oil was purified by column chromatography on silica gel, using an
elution ..gradienl of dichioromethane: methanol (100:0 io 98:2), followed
by trituration with ether, to afford the title compound (550mg, 57%) as a
colourless foam. Found: C, 59.07; H, 6.37; N, 18.18. C3pH381~E~4S requires
C, 59.39; H, 6.31; N, 18.47%. ?s b (CDC13): 0.95 (3H,t)) 0.99 (3H,d), 1.24
(3H,d), 1.58 (3H,t)) 1.72 (2H,m), 2.27 (1 H,dd), 2.73 ( i H,dd), 2.92 (1
H,m), 3.00 (4H,rn), 3.20 (1 H,dd), 3.48 (1 H,dd), 3.85 (1 H,m)) 4.75
(2H,q), 5.22 (2H,m), 5.68 (2H,s), 5.74 (1 H,rn), 7.09 (1 H,d), 7.22 (1
H,m), 7.62 (1 H,m), 8.58 (1 H,d), 8.67 (1 H,s), 9.08 (1 H,s), i 0.69 {1 H;
s). LRMS: m/z 607 (M+1 )+. 30 _ ..   0 2 DEC 2004 via 995a333 _ 52 _
PCT/IB99/00519 Example 50a
3-Ethy1-5-I5-(4-ethylpiperazine-1-ylsulphonyl)-2-(2-methoxy-1 (R) s
methvleihoxy)pvridin-3-y~-2-(1-methyiimidazol-2-yl)methyl-2,6-dihydro-7Hpy~
azolo(4,3-dlpyrimidin-7-one Obtained as a white foam (82%), from the title
compounds of Preparations 165 and 170, following a similar procedure to
that described in Example 11. 1o Found: G, 52.14; H, 6.15; N, 19.73.
C2~H3~N405S;1.5H2O requires C; 51.74; H, 6.43; N, 20.11%. o (CDC13) : 1.02
(3H, t)) 1.32 (3H, t), 1.50 (3H, d), 2.40 {2H, q), 2.56 (4H, m), 3.04-3.22
(6H, m), 3.54 (3H, s), 3.62-3.80 (5H, m)) 5.59 {1 H, m), 5.66 {2H, s), 6.83
(1 H, s), 6.99 (1 H, s), 8.60 (1 H, s), 8.84 (1 H, s), 10.87 {1 H, s).
LRMS: m/z 600 (M+1 )'' 



02 DEC 2004 WO 99/5433 PCT/IB99/00519 -53 EXAMPLE 51 to 60 C['H3 ~~ O H N
NI ~ 1 N ~=O N N R, o N ~v N 1 CH3 5 A group of analogues based an the
structural formula identified above, in which the R' substituent is varied,
was obtained by the technique of high speed analogue synthesis (HSAS) as
described hereinafter. A 0.4 tJr solution of trieihylamine in
dichloromethane (100p1, 4Opmol) was noadded to each well of a 96-well plate
containing the required -.canoe of ~substituted piperazines (1 O~mol). A
0.1 M solution of the title compound of Preparation 63 in dichloromethane
(1 OOpI, 7 Opmol) was added to each well, then the plale covered and shaken
at room temperature for ~ 8 hours. The reaction mixtures were filtered
through a 96-well filtration block, which was is washed wish
dichloromethane (1 ml), then the filtrates evaporated under reduced
pressure. The residues were dissolved in dirnethylsulphoxide ('I ml) and
purified by HPLC using a 5p Hypersil C18 column (10x0.46cm) with a flow
rate of 4rnllmin and an elution gradient of 0.1 % trifiuoroacetic acid in
water: acetonitrile.   02 DEC 2004 WO 99/54333 -54 The following compounds
were thus obtained: PCT/IB99/00519 ExampleR"'LRMSRetention
time(m/z)(min)51~581.5.25(M+1 )'`525815.10(M+1 )+53w \6205.70(M+1 )+54.
~6596.02I ~ . 



CH30(M+, )+55~ 06725.36. / ~(M)+56706 --g.24\~ I ~ i(M 2)*57, o .~687`6.640
(M+1 )+58, \6~75.45.N~~ __(M+2)+5g. \616 .5.57i N(M+1 )+60.~N~s~~7.3s(M+1
)+ = pom of anacnment of H   0 2 DEC 2004 WO 99I54333 -55 PCT/IB99/00519
EXAMPLE 61 3-Ethyi-5-(2-(2-methoxyethoxy)-5-(3.4,5-trimethylpiperazin-1
ylsulphonyl)pyridin-3-y11-2-(pyridin-2-yi)methyl-2,6-dihydro-7H-pyrazolo(4,
3s dlpyrimidin-7-one Obtained as a white solid (l7Qmg) 47%) from the title
compound of Preparation 64 and 1,2,6-trimethyipiperazine (J.Med.Chem.,
'1968, 17, 592), using the procedure of Example 50. Found: C, 55.78; H)
6.02; N) 18.42. C2BH36N805S; 0.50 H20 requires C, 55.22; H, 6.16; N,
18.58%. & (CDC13): 1.09 io (6H,d), 1.31 (3H;t), 2.01 (SH,m), 2.36 (2H,m))
3.04 (2H,q), 3.60 (SH;m), 3.88 (2H,t), 4.79 (2H,t), 5.68 (2H,s)) 7.12 (1
H,d), 7.22 (1 H,m), 7.64 (1 H,m), 8.58 (1 H,d), 8.62 (1 H,s), 8.95 (1 H,s),
10.79 (1 H,s). LRMS: m/z 597 (M+1)+: EXAMPLE 62 is
3-Ethvi-5_(2-(2-rnethoxvethoxy)-5-pipprazin-1-visulphonvl)pvridin-3-vil-2
(pvridin-2-vi)methyl-2.6-dihvdro-7H-nvrazoloi4.3-dlovrimidin-7-one A
solution of the title compound of Preparation 64 (200mg, 0.40mmoi) in
dichloromethane (10m1) vlas added dropv~ise to a stirred solution of
piperazine (136rng, 1.58mmoi) and triethylamine (110U1, 0.79mmol) in
dichloromethane 20 (10m1) and the reaction mixture stirred at room
iernperature for 1 hour, then washed with water (10m1), dried (MgSO~) and
evaporated under reduced i pressure. The residual yellow solid v,~as
purified by column chromatography on silica gel, using an elution gradient
of dichloromethane: methanol (98:2 to 92:8), followed by trituration v~ith
dichloromethane, io give the title compound (189mg, 2s 86%) as a white
foam. Found: C, 52.75; H, 5.43; N, 19.18. C25H3oN8O5S; 0.75 H20 requires C,
52.85; H, 5.59; N, 19.72%. 8 (CDC13): 1.30 (3H,t), 2.94-3;13 (i OH,m), 3.58
(3H,s), 3.88 (2H,t), 4.79 (2H,t), 5.68 (2H,s), 7.10 (1 H,d), 7.22 (1 H,m))
7.62 (1 H,m), 8.58 (1 H,d), 8.62 (1 H,s), 8.98 (1 H,s), 10.82 (1 H,s).
l_RMS: m/z 555 (tJl+1 )''.   0 2 DEC 2004 W4 991y333 -56 PCT/IB99/00519
EXAMPLE 63
3-Ethyl-5-(5-(4-ethylpiperazin-1-ylsulphonyll-2-methoxypyridin-3-y(1-2-(pyr
idin-2 methyl-2,6-dihydro-7H-pyrazolo(4,3-dlpyrimidin-7-one s A stirred
mixture of the title compound of Example 1 (350mg, 0.63mmof), potassium
bis(trimethylsilyl)amide (630mg, 3.15mmol) and n-propanethiol (5m1) was
heated in a sealed vessel at 110C for 48 hours, then allowed to cool and 



evaporated under reduced pressure. The residue was azeotroped with
dichloromethane: methanol (95:5), then partitioned between water (10m1) and
~ o dichloromethane (15m!). The phases were separated, the aqueous phase
extracted with dichloromethane (2x15m1) and the combined organic solutions
dried (MgS04) and evaporated under reduced pressure. This residue was
purified by column chromatography on silica gel, using dichloromethane:
methanol (97:3) as eluant, to yield the title compound (170mg,, 50%) as a
yellow z5 solid. Found: C, 54.50; H, 5.64; N, 19.93. C25H30N8O4~; 0.75 H2C
requires C, 54.38; H, 5.75; N, 20.2%. 8 (CDC13): 1.02 (3H,t), 1.32 (3H,t,)
2.40 (2H,q), 2.55 (4H,m), 3.06 (2H,q), 3.74 (4H,m), 4.26 (3H,s), 5.68
(2H,s), 7.14 (1 H;d), 7.22 (1 H,m), 7.64 (1 H,m), 8.58 (1 H,d), 8.66 (1
H,s)) 9.05 (1_H,s), 10.59 (1 H,s). LAMS: m/z 540 (MT2)+. 20 EXAMPLE 64 i
5-12-Benzvloxv-5-(4-ethylpiperazin-1-ylsulpheny~pvridin-3-yl
-3-ethyl-2-(pyridin2-vl)methyl-2,6-dihydro-7H-pyrazolo14.3-dloyrimidin-7-on
e Potassium bis(trimethylsilyl)amide (360mg, 1.81 mmol) was added to a 2s
stirred solution of the title compound of Example 1 (200mg, 0.36mmol) in
benzyl alcohol (5m1) at 100C and the reaction rnixlure stirred for 14
hours, then allowed io cool. The resulting mixture was partitioned between
dichloromethane (10m1) and brine (10m1), the phases separated, the aqueous
phase extracted with dichloromethane (2x10m1) and the combined organic ;o
solutions dried (Na2S0~) and evaporated under reduced pressure. The
residual benzyl alcohol was removed by Kugelrohr distillation, then the
crude   01 DEC 2004 WO 99/54333 4333 _57_ PCT/IB99/00519 product purified
by column chromatography on silica gel, using dichloromethane: methanol
(97.5:2.5) as eluant, to provide the title compound (86mg, 39%) as a white
solid. Found: C) 59.92; H, 5.64; N, 17.60. s C3, H~Ne04S; 0.40 H20 requires
C, 59.87; H, 5.G4; N, 18.02%. F~ (CDC13): 1.05 {3H,t), 7.29 (3H,t), 2.41
(2H,q)) 2.56 (4H,m), 3.05 (2H,q), 3.15 (4H,m), 5.G8 (2H,s) 5.75 (2H,s), 7.7
0 (1 H,d), 7.24 {1 H,m), 7.42 (3H,m)) 7.~2 (2H,m), 7.64 (1 H,m), 8.58 {1
H,d), 8.65 {1 H,s), 9.02 (1 H,s), 10.58 (1 H,s). LRt~4S: m/z 615 (M+1)''.
to EXAMPLE 65
5-f5-(4-Ethylpiperazin-1-ylsulphony!)-2-(furan-3-vlmethoxy)pvridin-3-y11-3-
npropvl-2-(pvridin-2-yllmethyl-2 6-dihydro-7H-pyrazolof4
3-dlpvrfrnidin-7-one Potassium bis(trimethylsilyl)amide (176mg, 0.88mmol)
was added to a ~5 stirred suspension of the title compound of Example 26
(100,rng, 0.17mmol) in 3-hydroxymeihylfuran (4mf) and the reaction mixture
heated under reflux for 24 hours then allowed to cool. The resulting
mixture was evaporated under reduced pressure and the residue purified by
column chromatography on silica gel, using dichloromethane: methanol (95:5)
as eluant, to furnish the title ~o compound (33mg, 31 %) as a pale yellow
foam. b (CDC13) 0.93 (3H,t), 1.04 (3H,t), 1.72 (2H,m), 2.41 (2H,q), 2.55
(4H,m), 2.99 (2H,t), 3.14 (4H,m), 5.63 j (2H,s), 5.68 (2H,s), G.60 (1 H,s),
7.09 (1 H,d), 7.22 (1 H,m), 7.44 (1 H,s), 7.64 (2H,m), 8.57 (1 H,d), 8.68
(1 H,s), 9.02 (1 H,s), 10.53 (1 H,s). LRMS: m/z 619 (M+1 )+. 25 EXAMPLE 66
5-f
5-(4-Ethylpiperazin-1-ylsulphony!)-2-(pyridin-2-ylmethoxvlpyridin-3-y11-3-n
pro ~l-2-(pvridin-2-yl)methyl-2.6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one
A stirred mixture of potassium bis(trimethylsilyl)arnide (260mg, ~0
1.32mmoi) and 2-hydroxymethylpyridine (5m1) was heated at 100C for 1 hour,
02 DEC 2004 WO 99/54333 



_5g_ PCT/IB99/00519 then the title compound of Example 26 (l5pmg,
0.26rnmol) added and the reaction mixture stirred at 100C for 14 hours. The
resulting cool mixture was partitioned between dichloromethane (10m1) and
brine (10m1), the phases s separated and the aqueous phase extracted with
dichloromethane (2x10m1). The combined organic solutions were dried (MgS04)
and evaporated under reduced pressure, then the residual yellow oil
purified by column chromatography on silica gel, using dichloromethane:
ethyl acetate: methanol (47.5:47.5:5) as eluant, to afiford the title
compound (35mg, 21 %) as a white ~o solid. 8 (CDC13): 0.94 (3H,t), 1.03
{3H,t), 1.73 (2H,m), 2.40 (2H,q), 2.55 (4H,m), j 2.98 (2H,t), 3.14 (4H,m))
5.69 (2H,s), 5.92 (2H,s)) 7.07 (1 H,d), 7.21 (1 H,m), 7.33 (2H,m), 7.62 {1
H,rr~), 7.76 (1 H,m), 8.58 (2H,m), 8.81 (1 H,s), 8.85 (1 H,d), 12.80 {1
H,s). LRMS: m/z 630 (M+.1 )+. ~s EXAMFLE 67
5-i2-(2-DimethVlaminoethoxL-5-(4-eth>>Ipiperazin-1-ylsulphonyllaVridin-3-yl
_l-3n-propel-2-(aVridin-2-vl)methyl-2.6-dihydro-7H-pyrazolo14.3-dlpVrimidin
-7-one A mixture of the title compound of E>;ample 26 (200mg, 0.35mmol),
potassium bis(trimethylsilyl)amide (352mg, 1.76rnmo1) and 22o
dimethylaminoethanol (1.5m1) was stirred at 90C for 18 hours, then allowed
to cool. Water (5m1) vas added, the mixture extracted with ethyl acetate
(3x5m1) 1 and the combined e~,~tracts dried (MgSO.~) and evaporated under
reduced pressure. The residue vl~as purified by column chromatography on
silica gel; using an elution gradient of dichloromethane: methanol (95:5 to
90:10), to give 2s the title 'compound (147mg, 68%) as an off-white foam.
Found: C, 56.35; H, 6.37; N, 20.12. C24H34N90aS; 0.50 H20 requires C,
56.29; H, 6.52; N, 20.37%. 8 (CDCI~): 0.94 (3H,t), 1.04 (3H,t), 1.72
(2H,m), 2.43 (BH,m), 2.56 (4H,m), 2.74 (2H,t), 2.95 (2H,t), 3.15 (4H,m),
4.80 (2H,t), 5.67 (2H,s), 7.07 (1 H,d), 7.21 (1 H,m), 7.61 (1 H,m), 8.56 (1
H,d), 8.62 {1 H,s), 8.75 (1 H,s), 12.23 (1 H,s). ;0 1_R1VIS: , m/z 610
(M-?-1 )+.   0 `1 D~C 2004 VJO 99i54333 PCTnB99/005) 9 _5g_ EXAMPLE 68 5-
5- 4-Ethylpiperazin-1-vlsulphonvl)-2-(2-(morpholin-4-yi)ethoxylpyridin-3-
I~j-3n-propel-2-(pyridin-2-yl)methyl-2.6-dihydro-7H-p~zolo[4,3-dleyrimidin-
7-one s A mixture of potassium bis(trimethylsilyl)amide {180rng, 0.88mmol)
and 4-(2-hydroxyethyl)morpholine (4m1) was stirred at 100C for 1 hour) then
the title compound of Example 26 (100mg, 0.17mmo1) added and the reaction
mixture stirred at 110C for 18 hours. The resulting, cool mixture was
partitioned betv~~een water (10m1) and dichloromethane (20m1), the phases
to separated and the organic phase washed with water (10m1), dried (MgSO,~)
and evaporated under reduced pressure. The residual yellow oil was purified
by column chromatography on silica gel, using an elution gradient of ethyl
acetate: methanol (90:i 0 to 80:20), to yield the title compound (33mg,
30%) as a while solid.. b (CDC13): 0.95 {3H,11, 1.04 (3H,t), 1.74 (2H,m),
2.42 (2H,q), 2.58 is (4H,mj) 2.64 (4H,m), 2.90 (2H,t), 2.99 (2H,tj, 3.i5
(4H,m), 3.80 (4H,rn), 4.75 (2H,t), 5.68 (2H,s), 7.12 (1 H,d)) 7.25 ( i
H,m), 7.63 (1 H,m), 8.58 ( 1 H,d), 8.62 (1 H,s), 8.92 (1 H,s), 11.7f
(lH,s). LRMS: m/z 652 (M+1)+. EXAMPLE 69 20
5-f5-f4-Ethyipiperazin-1-ylsulohonyl)-2-(1-meth,~lpiaeridin-4-ylo~,~~lpyrid
in-3-ell-3
n-protwl-2-(pyridin-2-yl)methyl-2:6-dihydro-7H-pvrazolof4,3-d]py.rimidin-
7-one Caesium t-butoxide (76mg, 0.37mmol) was added to a stirred solution
ofi the title compound of Preparation 119 (180mg, 0.24mmol) in
3-methylpentan-3 of (5m1) and the reaction mi>aure stirred at 120C for 3
hours, then allowed 10 25 cool. The resulting mixture was evaporated under
reduced pressure and the residue partitioned between dichloromethane (10m1)
and water (10m1). 'The phases were separated, the aqueous phase extracted
with dichloromethane (2x10m1) and the combined organic solutions dried
(MgSO~) and evaporated under reduced pressure. The residual yellow oil was
purified by   02 DEC 2004 WO 99JSd333 



PC'Tll B99J00519 -60column chromatography on silica gel, using an elution
gradient of dichloromethane: methanol (95:5 to 92.5:7.5), to provide the
title compound as a yellow foam. 8 (CDC13): 0.94 (3H,t), 1.03 (3H,t), 1.74
(2H,m), 2.10 {2H,m), s 2.22 (2H,m), 2.42 (SH,m), 2.58 (6H,m), 2.78 (2H,m),
2.99 (2H,t)) 3.13 {4H,m), 5.59 (1 H,m)) 5.67 (2H,s), 7'.10 (1 H,d), 7.22 {1
H,m), 7.63 (1 H,rn), 8.57 (1 H,d), 8.61 (1 H,s), 9.00 {1 H,s), 10.63 (1
H,s). LRMS: m/z 636 (M+1 )+. EXAMPLE 70
5-(2-Ethoxy-5-(4-ethyl-4-oxidopiperazin-1-ylsulphonyl)pyridin-3-yll-3-ethyl
-2(~ridin-2-YI)methyl-2.6-dih dy ro-7H-pyrazolo (4.3-dlpyrimidin-7-one A
mixture of the title compound of Example 1 (180mg, 0.32mmol),
3chlorobenzoic acid {l3mg, 0.08mmol) and dichloromeihane (10m1) was stirred
at room temperature for 20 minutes, 3-chloroperoxybenzoic acid (112rng, 15
0.32mmol) added and the reaction mixture stirred for a further i 8 hours,
then partitioned betv~een dichloromethane (20m1) and aqueous sodium
bicarbonate solution (1 Oml). The phases were separated, the aqueous phase
extracted with dichloromethane (2x20m1) and the combined organic solutions
dried {tvgSO~) and evaporated under reduced pressure. The residue was
purified by column 2o chromatography on silica gel, using dichloromethane:
methanol (80:20) as eluant, to furnish the title compound (82mg, 45%) as a
white powder. Found: C. 52.73; H, 5.67; N, 17.69. C26H~2NgO5S; 0.50 CH2C12
requires C; 52.08; H, 5.44; N, 18.34.0. 8 (CDCI~): 1.30 (3H,t), 1.40
(3H,t), 1.58 (3H,t), 3.02 (2H,q), 3.20 (2H,m)) 3.32 (4H,m), 3.48 (2H,m),
3.72 (2H,m), 4.76 (2H,q), 5.68 (2H,s), ~s 7.08 (1-H,d), 7.22 (1 H,m), 7.63
(1 H,m), 8.58 (1 H,d), 8.65 (1 H,s), 9.03 (1 H,s), 10.70 (1 H,s). EXAMPLE
71
5-[5-(4-Eth~~l-4-oxidopiperazin-1-ylsulphony-2-n-nropoxypyridin-3-yll-3-n
so
aroovl-2-tuvridin-2-vllmethyl-2.6-dihvdro-7H-p~~razolo(4.3-dlcwrimidin-7-on
e 3-Chloroperoxybenzoic acid (93mg, 0.27mmol) was added to o stirred   02
DEC 2004 WO 99I54333 -61  PCT/IB99/00519 solution of the title compound of
Example 28 (155mg, 0.27mmol) in dichloromethane (2ml) and the reaction
mixture stirred at room temperature for 2 hours, then evaporated under
reduced pressure. The residue was purified by s column chromatography on
silica gel, using dichloromethane:melhano1:0.88 aqueous ammonia (90:10:1 )
as eluant, to afford the title compound (40mg, 25%) as a solid. 8 {CDC13):
0.93 .(3H,t)) 1.14 (3H,t), 1.41 (3H~,i)) 1.72 (2H,m), 2.00 (2H,m), 2.97
(2H,t), 3.15 (2H,m), 3.31 (4H,m), 3.50 (2H,m), 3.70 (2H,rn), 4.65 (2H,t))
5.68 {2H,s)) 7.06 (1 H,d), 7.24 (1 H,m), 7.64 (1 H,m), 8.58 (1 H,d)) io
8.66 (1 H,s), 9.06 (1 H,s), 10.67 (1 H,s). LRMS: m/z 598 (M+1 )+. EXAMPLE
72 3-Ethyl-5-f 5-(4-efhyl-4-oxidopiperazin-1-ylsulphonvl)-2-(2 m et hoxyet
hoxy) pyrid i n-3-yll-2-(p~,~rid in-2-yl) met hyl-2.6-d ihyd ro-7
H-pyrazolo ~s j4.3-d~pyrimidin-7-one and EXAMPLE 73 20
3-Ethyl-5-I5-(4-ethyl-4-oxidopiperazin-1-vlsulahonyl)-2-(2methoxyetho>:y)py
ridin-3-vl~-<^-(1-oxidoryridin-2-vl~meth~~l-2.6-dihvdro-7Hpvrazolof4,3-d~py
rimidin-7-one 3-Chlorobenzoic acid (l5mg, 0.096mmol) v,~as added to a
stirred solution of the title compound of Example 4 (223mg, 0.38mmol) in
dichloromethane 2s (3ml) and' the mixture stirred at room temperature for
30 minutes. 3 Chloroperoxybenzoic acid ( 132mg, 0.38mmol) was then added
and the reaction mixture stirred at room temperature for 14 hours, then
partitioned between dichloromethane (5ml) and aqueous sodium bicarbonate
solution (5ml). The phases were separated, the aqueous phase extracted with
dichloromethane   0 2 DEC 2004 



WO 99/54333 -62 PCT/IB99/00519 (3x10m1) and the combined organic solutions
dried (MgSOa) and evaporated under reduced pressure. The residue was
purified by column chromatography on silica gel, using an elution gradient
ofi dichloromethane: methanol (90:1 D to s 80:20), to give the first title
compound {78mg, 34%) as a solid. Found: C, 51.77; H, 5.82; N, 1.7.33. C2~H~
NaO6S; 1.75 H20 requires C, 51.46; H, 6.00; N, 17.78%. 8 (CDCI,;): 1.28
(3H,t), 1.42 (3H,t), 3.02 (2H,q), 3.18 {2H,m), 3.30 (4H,m), 3.50 (2H,m),
3.56 {3H,s), 3.72 (2H,m), 3.88 (2H,t), 4.80 (2H,t), 5.68 {2H,s), 7.08 {1
H,d), 7.22 (1 H,m), 7.64 (1 H,m), 8.58 (1 H,d), 8.68 (1 H,s), 8.99 io (1
H,s), 10.84 (1 H,s); followed by the second title compound (50mg) 22%) as a
solid. Found: C) 50.15; H, 5.81; N, 16.85. C2~H34N~O6S; 2.0 H20 requires C,
49.84; H, 5.89; N, 17.22%. 8 {CDC13): 1.32 (3H,t), . 1.42 (3H,t), 3.05
(2H,q), 3.18 {2H,m), 3.32 (4H,m), 3.53 (SH,m), 3.72 (2H,m), 3.86 (2H,t),
4.80 (2H,t), 5.81 (2H,s), G.78 is (1 H,d)) i .22 (2H,m), 8.29 ( i H,d),
8.66 {1 H,s), 8.99 (1 H,s), 10.90 (1 H,s). EY.AMPLE 74
5-(2-Eihoxy-5-f4-eihylpioerazin-1-vlsul honyi
pvridin-3-yll-2-f2-morpholin-4 ylleihvl-3-n-pronvl-2. G-dihyd ro- 7
H-pyrazolo(4.3-dlpyrimidin-7-one 2o Potassium t-butoxide (110mg, 0.99mmol)
was added to a stirred soluiian of the title compound of Preparation 120
(400mg) O.GGmmol) in 3meihyipentan-3-of (20m1) and the reaction mixture
heated under reflux for 3 hours, then allov~ed to cool. The resulting
mixture was evaporated under reduced pressure, the residue suspended in
water (10m1) and the suspension ~s extracted with dichloromethane {3x10m1).
The combined extracts were dried (MgSO~) and evaporated under reduced
pressure, then the residual yellow oil purified by column chromatography on
silica gel, using dichloromethane: methanol (97.5:2.5) as eluant, to yield
the title compound {GSmg, 17%) as a white loam. Found: C, 54.51; H, 6.95;
N, 18.18.   0 2 DEC 2004 WO 99/54333  PCT/IB99/00519 C27HqpNgO5S; 0.15
CH2C12 requires C) 54.51; H, 6.92; N, 18.14%. b (CDC13):1.04 (6H,m), 1.58
(3H,t), 1.88 (2H,rn), 2.41 (2H,q), 2.54 (BH,m), 2.99 (4H,m), 3.15 (4H,m),
3.68 (4H,m), 4.40 (2H,t), 4.75 (2H,q)) 8.62 (1 H,s), 9.04 s (1 H,s), 10.61
(1 H,s). LRMS: mlz 589 (MT1 )f. EXAMPLE ?5
5-(5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-y11-2-(2
moroholin-4-yl)ethyl-3-n-propel-2.6-dihydro-7H-pyrazolo(4,3-dlpyrimidin-7-o
ne ~o Obtained as a white solid (24%) from the title compound of Example 74
and 2-methoxyethanol, using the procedure of Example 66. Found: C, 53.81;
H, 6.93; N, 16.89. C28Ha2NeOsS; 0.30 C4H~O2; 0.20 H20 requires C, 54.06; H,
6.96; N, 17:27%. b (CDC13): 1.04 . (6H,m), 1.87 (2H,rn), 2.42 (2H,q), 2.55
(BH,m), 2.99 (4H,rn), 3.16 (4H,m), 3.56 (3H,s), 3.69 (4H,m), 3.88 (2H,t),
4.40 is (2H,t), 4.7 (2H,t), 8.E3 (1 H,s), 8.98 (1 H,s), 10.78 (111,s).
LRtviS: m/z 6 i 9 (M+1 )''. EXAMPLE 76
3-t-i3utvl-5-12-ethoxy-5-(4-eihylpiperazin-1-ylsulphonyl)pyridin-3-ell-1-(p
yridin-2 2o vl)methyl-1.6-dihvdro-7H-pvrazolo(4.3-dlrwrimidin-7-one A
stirred mixture of the title compound of Preparation. 121 (150mg,
0.25mmol), potassium t-butoxide (71 mg, 0.625mmol) and ethanol (10m1) was
heated at 100C for 18 hours in a sealed vessel, then allowed to cool. The
resulting mixture was evaporated under reduced pressure and the residue ~s
partitioned between wafer (10m1) and, ethyl acetate (15m1). The phases were
separated, the aqueous phase extracted wilh ethyl acetate (2x15m1) and the
combined organic solutions dried (MgSO.~) and evaporated under reduced
pressure. The crude product was purified by column chromatography on silica
gel, using dichloromethane: methanol (100:0 to 95:5) as eluant, 1o provide
the _~o title compound (140mg, 970) as a white solid. Found: C, 56.30; H,
6:39; N, 18.43. C28H~6NE04S; H20 requires C, 56.17; H, 6.40; N, 18.72%.   d
2 UEE 2004 VY~o 9915d333 



_ 6q _ PCT/1 B99IU0519 ~ (CDC13): 1.04 (3H,t), 1.56 (l2H,m), 2.42 (2H,q),
2.56 (4H,m), 3.16 (4H,rn), 4.76 (2H,q)) 5.95 (2H,s), 6.94 (1 H,d), 7.18 (1
H,m), 7.60 (1 H,m), 8.58 (1 H,d), 8.64 (1 H,s), 9.08 (1 H,s)) 10.82 (1
H,s). LRMS: m/z 581 (M+1 )'`. s EXAMPLE 77
5-(2-Ethoxy-5-(4-ethyipiperazin-1-ylsulphonyi)pyridin-3-yll-1-(2-morpholin-
4yllethyl-3-n-propyl-1.6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one .
Obtained as a white solid (68%) from the title compound of Preparation ~ 0
7 22, using the procedure of Example 74. Found: C,' 54.59; H, 6.91; N,
18.08. C2~H~pNeO~S; 0.15 CH2C12 requires C, 54.59; H, 6.89; N, 18.08%. 8
(CDC13): 7.p1 (6H,m)) 1.6U (3H,t), 1.84 (2H,m), 2.42 (2H,q), 2.53 (BH,m),
2.86 {2H,t)) 2.94 (2H,1), 3.15 (4H,m), 3.62 (4H,m), 4.72 (4H,m), 8.63 {1
H,s), 9.09 (i H,s), '10.81 (1 H,s). LRMS: m/z 589 (M+1 )+. is EXAMPLE 78
5-f
2-Ethoxy-5-f4-ethylpiperazin-1-ylsulphonyi)pyridin-3-yll-3-ethyl-2-methyl-2
,6 dihvd ro-7H-ovrazolol4 .3-dlpvrimidin-7-one 0 ~o HN' ~N, Nw N ~ 'N I
o=s=o CND N J 2o A mixture of the title compound of Preparation 152 (25.9g)
52.5mmol)) and potassium bis{trimethylsilyl)amide (22.0g, 110.Ommol) in
ethanol (1500m1) was heated at 120C for 18 hours in a sealed vessel. The
cooled solution was concentrated under reduced pressure, and pre-adsorbed
onto silica gel. The crude product was purified by column chromatography on
silica gel, using an ?s elution gradient of ethyl acetate: diethylamine
(97:3 to 95:5) and triturated wish ether to afford the title compound
(11.0g; 44o) as a white solid.   0 2 DEC 2004 WO 99/54333 -65.
PCT/IB99/00579 S (CDC13) : 1.03 (3H, t), 1.40 (3H, t), 1.59 (3H, t), 2.41
(2H) q)) 2.57 (4H, m), 3.04 (2H) q), 3.14 (4H) m), 4.09 (3H, s), 4.75 (2H,
q), 8.62 (1 H, s), 9.04 (1 H) s), 5 10.64 (1 H, s). _ . LRMS : m/z 476 (M+1
)'` 



EXAMPLE 79
5-f2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yll-2-methyl-3-n o
propel-2.6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one o o H N ,-N. NN ~ ~N
O=S=O 1 cN~ . N _. The title compound of Preparation 151 (500mg, l.0mmol)
w,~as added to a solution of potassium bis(trimethylsifyl)amide (6lOmg,
3.06mmol) in ethanol {20m1), and the reaction heated at 110C in a sealed
vessel for 18 hours. The a cooled mixture was evaporated under reduced
pressure arid the residue dissolved in water and neutralised using
hydrochloric acid. This aqueous suspension was extracted with
dichloromethane (3x30m1), the combined organic extracts washed with brine
(3x30m1), dried (Na2S04) and evaporated under reduced pressure. The
residual oil was purified by column 2o chromatography on silica gel using
an elution gradient of dichloromethane: methanol (100:0 to 97.5:2.5), and
trilurated with ether) to afford the title compound (207mg, 44%) as an
off-white solid. b (CDC13) : 1.03 (3H, t), 1.59 (3H, t), 1.83 (2H, m), 2.29
(3H, s), 2.53 (4H, rn), 3.00 (2N,~t), 3.16 (4H, m), 4.10 (3H, s), 4.75 {2H,
q), 8.63 {1 H, s)) 9.06 (1 H, s), ~~ 10.65 (1 H, s). LRfvS : m/z 476 (M+1
)''   0 2 DEC 2004 WO 99/5d333 f'CT/IB99/00519 -G6 EXAMPLES 80 TO 84 The
compounds of the general formula: 0 R,3 HN ~N. I N-R1 N ~ \N~'~.~~/` I / R2
O=S=O i CND N --'R, o s 10 15 20 v~ere prepared from the appropriate.
pyrazole-5-carboxamides, i.e. Preparations '! 53) ~ 54,. 156, 157 and 7 55
respectively, following procedures similar to that described in Example
'~9. In Examples 80 to 84, R' is methyl and R'3 is -0R3. 25 



0 2 DEC 200 WO 99/54333 -67 PCT/IB99/00519 ~xR 1R2R3R
1_0Data80CH3(CH2)2CH3CH2CH3CH2CH3Found: C, 53.97; H, 6.38; N,19.75. C~H3~N;
04S requires C,53.97; H, 6.38; N, 20.03%8 (CDC13) : 1.03 (6H, t), 1.58
(3H,t), 1.82 (2H, m), 2.41 (2H, q), 2.56(4H, m)) 2.99 (2H, t), 3.14 (4H,
m))4.09 (3H, s), 4.76 (2H, q), 8.63(1 H, s), 9.05 (1 H, s), 10.64 (1 H,
s).LRMS : m/z 490 (M+1 ''81CH2CH3CH2CH~CH2CH3CH2CH3b (CDC13) : 1.02 (3H,
t), 1.40 (3H,t), 1.58 (6H, m)) 2.41 (2H, q), 2.55(4H, rn), 3.00-3.18 (6H,
m), 4.38(2H, q), 4.75 (2H, q), 8.63 (1 H, s),9.04 (1 H, s), 10.63 (1 H)
s).LRMS : mIz 490 (M+182. ~.CH2CH~CH2CH3CH2CH3Found: C, 56.66; H, 6.03; N,
19.57''2~ ~~C2~H34N~OaS;0.25 H20 requires C)56.78; H, 6.09; N, 7 9.62%.
8(CDC13) : 1.02 (3H, t), 1.30 (3H, t),1.58 (3H, t), 2.41 (2H, q), 2.57
(7H,m), 3.04 (2H, q), 3.15 (4H, m),4.77 (2H, q), 5.64 (2H, s)) 6.80(1 H,
d), 7.08 (1 H, dj, 7.50 (1 H, m),8.62 (1 H, s), 9.02 (1 H, s), 10.66 -(1 H)
s). LRMS : m/z 567 (1~~+1 *83. ~~. ~ iCH2CH3C~~CH3CH~CH38 (CDC13) : 1.04
(3H, t), 1.40 (3H,~t)) i .58 (3H, t), 2.42 (2H, q), 2.58(4H, m), 3.01 (2H,
q), 3. i 6 (4H, m),3.80 (3H, s), 4.75 ~~(2H,q ), 5.82(2H, s), 6.54 (1H, d),
6.60 (1H, d),7.46 (1 H, m), 8.64 (1 H, s), 9.10(1 H, s)) 10.85 (1 H,
s).LRMS : m/z 583 M+1 *84CH2CH3CH2CH3CH2CH3S (CDC13) : 1.03 (3H, t), 1.25
(3H,'- ~ rJ~t), 1.58 (3H, t), 2.13 (3H, d), 2.40(2H, q)) 2.55 (4H, m), 3.01
(2H, q),3.14 (4H, m), 4.77 (2H, q), 5.84(1 H, q), 7.19 (2H, m), 7.61 (1 H,
m),'8.56 (1 H, d), 8.62 (1 H, s), 9.00(1 H~, s), 10.60 (1 H, s).LRwS : m/z
567 (M+1 )* 1 = 1.5 equivalents of potassium bis(trimethylsilyl)amide were
used 2 = dichloromethane:methano1:0.88 ammonia (96:4:0.4) was used as the
chromatographic eluant   0 2 o~c 200 WO 99I54333 -68 EXAMPLE 85 P CT/1 B
99100519
3-Ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-methoxypyridin-3-yl~-2-meth
yl5 2.6-dihydro-7H-pyrazolJ4,3-dpyrimidin-7-one 0 ~O HN ..-N, Nw w N ~ ~ tJ
I O=S=O cN~ N J A mixture of the title compound of Example 78 (1 OOmg, 0.21
mmoi), and copper (11) sulphate heptahydrate (75mg, 0.3mmol) in saturated
methanolic ammonia io (20m1) was heated ai 100C for 4 hours in a sealed
vessel. The cooled mixture was evaporated under reduced pressure and the
residue suspended in aqueous sodium carbonate solution (20m1) and extracted
with dichloromethane (3x20m1). The combined organic extracts were washed
with brine (3x20m1), dried (Na2S04) and evaporated under reduced pressure
to give a green solid. is The crude product was purified by column
chromatography on silica gel, using i an elution gradient of
dichloromethane: methanol (100:0 to 97:3) and recrystallised from
hexane/ethyl acetate/methanol to afford the title compound (23mg, 24%) as a
white solid. 



Found : C, 51.22; H, 5.81; N, 20.61. C2oH2~N~04S;0.5H20 requires C, 51.05;
H, 20 6.00; N, 20.84% 8 (CDC13) : 1.07 (3H, t), 1.40 (3H, i), 2.40-2.65
(6H, m), 3.04 (2H, q), 3.19 (4H, m), 4.09 (3H, s), 4.24 (3H, s), 8.65 (1 H,
s), 9.05 (1 H, s), 10.58 (1 H, s). LRMS : mlz 462 (M+1 )'' ?5   02 DEC 2004
WO 991Sa333 -69 P C'1'/I H 99/00519 EXAMPLE 86
3-Eth-yl-5-f5-(4-ethyJpiperazin-1-ylsulphonyl)-2- (1
(R)-methyl-n-propox~~pyridin 3-yl]-2-methyl-2.6-dihydro-7H-pyrazolof
4.3-dlpyrimidin-7-one s O ~O HN ~N~ NN ~ ~N O=S=O CND N J The title
compound of Example 78 (400mg) 0.84mmol) was added to a mixture of
potassium bis(trimethylsilyl)amide (840rng, 4.2rnmol) in (R)-2-butanol
(4ml) and the mi~.~ture stirred at 110C for 18 hours. The cooled mixture
was io concentrated under reduced pressure and the residue suspended in
water (10m1) and neutralised using 21~ hydrochloric acid. This aqueous
suspension was extracted with ethyl acetate {3x30m1)) the combined organic
extracts tr,~ashed with sodium hydroxide solution (20m1), brine (2x30m1),
dried (Na2S04) and evaporated under reduced pressure. The crude product was
purified by is column chromatography on silica gel) using an elution
gradient of dichloromethane: methanol (100:0 to 97.5:2.5) and the product
suspended in ether and evaporated under reduced pressure. This solid was
recrystallised from hexa-ne/eihyl acetate to afford the title compound
(72mg, 17%) as a white solid. ?o [aJp = -20.88 (c=0.083, dichloromethane)
Found : C, 54.65; H, 6.63; N, 19.25. C23H~31J~04S;0.5H20 requires C, 53.89;
H) 6.69; N) 19.13% o (CDC13) : 1.06 (6H, m), 1.40 (3H, t), 1.50 (3H, d),
1.86 (1 H, m), 1.99 (1 H, m), 2.42 (2H, q), 2.58 (4H, rn), 3.04 (2H, q),
3.16 (4H) m), 4.09 (3H, s), 5.56 (1 H, 2s rn), 8.62 (1 H, s), 9.05 (1 H,
s), 10.70 (1 H, s). LRNlS : m/z 504 (M+1 )+   0 2 DEC 200 ~'~~O 99I5.333
-70 EXAMPLES 87 TO 97 



P CT/I H 9 91005 ) 9 The compounds of the general formula wherein R' is
methyl and R'3 is -0R3: 0 R3.0 HN .~N. NN ~ ~N R2 O= S= 0 i cN~ N ~~a s
were prepared from the appropriate alcohols and pyrazolo[4,3-dJpyrimidin-7
ones, following procedures similar to that described in Example 86.
ExR2R3R't 0'Data87CH2CH3CHzCH3Found : C, 54.02; H) 6.59; N,
18.87C23H3~N~O~S;0.5H20 requires C, 53.89; H,6.69; N, i 9.13%_ S (CDCh) :
1.02 (3H, t), 1.14 (6H, d), 1.40(3H, t), 2.30 (1 H, m), 2.42 (2H, q), 2.58
(4H,m), 3.03 (2H) q), 3.15 (4H; m), 4.09 (3H, s),4.44 (2H, d), 8.62 ( i H,
s),..9.03 (1 H) s), 10.621 H, s).88{CH2)~CH3ICH2CH3b (CDCI~) : 1.02 (6H,
m), 1.14 (6H, d), 1.82(2H, m), 2.30 (1 H, m), 2.42 (2H, q), 2.56 (4H,m),
2.99 (2H, t), 3.16 (4H, m), 4.08 (3H, s),4.45 (2H, d), 8.62 (1 H, s), 9.03
(1 H, s), 10.62(1 H, s). LRMS : m/z 618 (M+1 '~89CH2CH3CH2CH3Found : C,
66.11; H, 6.25; N, 19.45.~C2~H3~N~0-0S requires C, 55.07; H, 6.23;
N,19.55%.~ (CDC13) : 1.04 (3H, t), 1.40 {3H, 1), 1.9D (1 H,m), 1.98 (1 H,
m), 2.30-2.44 (4H, m), 2.67 {6H,m), 3.02 (2H, q), 3.14 (4H, m), 4.09 (3H,
s),5.50 (1 H, rn), 8.60 {1 H, s), 9.04 (1 H, s), 10.68(1 H, s). LR MS : m/z
602 (M+1 )+90(CH2)~CH3,~CH2CH~_ Found : C, 66.08; H, 6.45; N, 18.72.C2aH,;
3N~04S requires C, 66.90; H, 6.46; N,19.01b (CDC13) : 0.47 (2H, m), 0.77
(2H, m), 1.02(6H, m), 1.47 (1 H, m), 1.83 (2H, m), 2.41 (2H,q), 2.66 (4H,
m), 2.99 (2H, t), 3.15 (4H, m),4.09 (3H, s), 4.60 (2H, d), 8.60 (1 H, s),
9.06(1 H. s). 10.76 (1 H, s). LRt~IS : rn/z 516 (M+1 )*   01 DEC 2004 WO
99!S4333 _71 PCT/1B99/OD519 91(CH~)~CH3,~CH2CH~Found : C, 56.53; H, 6.68;
N, 18.43.C2sH351V7O4S requires C, 56.69; H, 6.66; N,18.51b (CDCI~) : 7.02
(6H, m), 1.82 (2H, m), 1.91-2.10 (4H, m), 2.26 (2H, m), 2.41 (2H; q),
2.57(4H, m), 2.98 (3H, m), 3.14 (4H, m), 4.08 (3H)s), 4.62 (2H) d), 8.61 {1
H, s), 9.02 (1 H, s))10.6Q (1 H, s).LRMS : m/z 530 (M+1
+~92CH2CH3~o~.CH2CH3Found : C, 52.20; H, 6.16; N, 19.26.C22H3, N~O$S
requires C, 52.26; H, 6.18; N,19.39%S (CDC13) : 1.04 (3H, t), 1.40 (3H, t),
2.42 (2H,q), 2.56 (4H, m), 3.03 (2H, q)) 3.i 5 (4H) m))3.58 {3H, s), 3.86
{2H, t), 4.09 ~(3H, s), 4.79(2H, t), 8.s2 (1 H, s), 9.00 (1 H, s), 10.78 (1
H)s).LRMS : m/z 506 (M+1 )+93(CH~)2CH3~o.,~-,CH2CH3Found : C, 52.86; H,
6.39; N, 18.67.3 C2sH~3N~O~S requires C, 53.16; H) 6.40; N)I 8.62%b {CDC13)
: 1.04 (6H, m), 1.82 (2H, m), 2.40(2H, q), 2.55 (4H, m); 2.98 {2H, t), 3.14
(4H,m), 3.57 (3H, s), 3.85 (2H, t), 4.07 (3H, s),4.78 (2H, t), 8.61 (1 H,
s), 8.99 (1 H, s), 10.76(1 H, s), ..LRMS : rn/z 520 (IJI+1
)'`94CH2CH3~CH2CH,;Found : C, 53.16; H, 6.48; N, 18.32.C~3H~3N~05S;0.5H20
requires C, 52.26; H,6.48; N, 18.55% ~(3H, t), 1.38 (6H, m), 1.50 8 (CDCI~)
: 1.04(3H, d), 2.41 (2H, q), 2.57 (4H) m), 2.96 (1H,s), 3.01 (2H, m), 3. i
5 (4H, rn), 4.08 {3H, s),4.18 (1 H, m), 5.22 (1 H, m), 8.60 (1 H, s),
8.82_(1 H, s), 1 1 .27 (1 H, s).app = +35.46 (c=0.073,
dichloromethane95(CH2)2CH3,CH2CH3b (CDC13) : 1.04 (6H, m), 1.84 (2H, m),
2.41~(2H, q), 2.56 (4H m), 2.99 (2H, t), 3.15 (4H,m), 4.08 (3H, s), 5.91
(2H, s), 7.24-7.37 (2H,m), 7.76 (1 H, m), 8.59 (1 H, s), 8.83 (2H, m),12.70
(1 H, s).LRI~IS : rn/z 553 (M+1 ''   0 2 DEC 2004 WO 99/54333 -72
PCT/IB99/00519 96(CH2)2CH3.^~NCH2CH3Found : C, 55.22; H, 5.76; N,
19.42,~'C26H3~NaO~S;0.2CH2C12 requires C, 55.24; H,5.73; N, 19.67%b (CDC13)
: 1.01 (6H, m), 1.82 (2H, m), 2.41(2H, q), 2.66 (4H, m), 2.98 (2H, t)) 3.15
(4H,m), 4.09 (3H, s), 5.78 (2H, s), 7.38 (1 H) m))7.88 (1 H, d), 8.61 (2H,
m), 8.79 (1 H) s), 9.02(1 H, s), 10.45 (1 H, s).LRMS : m/z 553 (M+1
)+7tCH2~2CH3. ~ \CH2CH3b (CDCh) : 1.02 {6H, m), 1.82 (2H, m), 2.41'o(2H,
q)) 2.56 (4H, m), 2.98 (2H, t), 3.10 (4H,m), 4.06 (3H, s), 5.62 {2H, s),
6.6D (i H, s),7.43 (1 H, s), 7.62 (1 H, s), 8.fi6 (1 H, s), 9.02(1 H, s),
10.51 (1 H; s).LRI~IS : m/z 542 (M+1 )'~ i = dichloromethane:methano1:0.88
ammonia (100:0:0.5 to 99.5:1:0.5) used as 



chromatographic eluant, and the compound v,~as isolated v~ithout
crystallisation. 5 2 = dichloromethane:methano1:0.88 arnrnonia {100:0:0.5
to 99.5:1:0.5) used as chromatographic eluanl, and the compound was
triturated v,~iih ether. 3 = isolated without crystallisation to 15   0 2
DEC 2004 WO 99I54333 -73 FC'r11899/OUS 19 EXAMPLE 98
-Ethyl-5-(5-(4-ethylpipe razin-1-ylsulphonyl)-2-(2-(R)-methoxy-1-(
R)-methyl propoxy)pyridin-3-yl1-2-methyl-2.6-dihydro-7H-pyrazolo(4
3-dlPVrimidin-7-one 0 N NN O=S=O I N c~ tJ J (R,R)-2,3 butanediol (7.78m1,
85mmal) vas added dropwise to an ice-cold sotution of sodium hydride
(3.74g, 60% dispersion in mineral oil, 93.5mmol) in ether (800m1), and the
solution stirred at room temperature for 30 minutes. Methyl iodide (5.6m1,
89.3mmo!) was added dropwise and the reaction stirred under reflux for 48
hours. 1,3-Dimethyl-3,4,5,6-tetrahydro-2(1 H)-pyrimidinone (10.24m1,
85mmol) v,~as added and stirring continued for a further 90 minutes under
reflux. The cooled reaction was washed with aqueous ammonium chloride
solution (500m1)) dried (MgS04) and evaporated under reduced pressure. The
residual oil a~as purified by column chromatography on silica gel is using
an elution gradient of ether: pentane (7 0:90 to 50:50) to give a pale
yellow oil. The title compound of Example 78 (700mg, 0.2mmol) and potassium
bis(trimethylsilyl)amide (~ 21 mg, 0.61 mmol) in the intermediate alcohol
(1 ml), was heated at 110C for 30 hours, then the reaction cooled and
concentrated under reduced pressure. The residual brown solid was purified
by column 3o chromatography on silica gel using diethylamine: ethyl acetate
(5:95) as eluant, and repeated using methanol: ethyl acetate (5:95) as
eluant. The product was triturated with ether to afford the title compound
(7mg, 6%) as a white solid. b (CDCI~) : ~ 1.03 (3H, t), 7 .25 (3H, d), 1.40
(3H, t), 1.48 (3H, d), 2.41 (2H, q), 2.55 (4H, m), 3.03 (2H) q), 3.15 (4H,
m), 3.52 (3H, s), 3.70 (1 H, m), 4.09 (3H, ~a s), 5.39 (1 H, m), 8.60 (1 H,
s)) 8.97 (~ H, s). LRJ~S : m/z 534 (t~l+t )+    0 '1 DEC 2004 WO 99l54333 



-74 EXAMPLE 99 PCT/IB99/00519 3-Ethyl-5-f
5-(4-ethylpiperazin-1-ylsulphonyl)-2-(pyridin-2-yl)meihoxypyridin-3-yll
2-meth~2.6-dihydro-7H-p ry azolo(4.3-dlpyrimidin-7-one I N / O O HN NIJ ~ ~
N I / O=S=O 1 cN~ N J A mixture of the title compound of Example 78 (100mg,
0.2mmol), potassium o bis(trimethylsilyl)amide (21 Omg, 1.1 mmol) in
pyridine-2-methanol (1 ml) was heated to 110C for 18 hours. The cooled
mixture vas partitioned between ethyl acetate (10m1) and water (10m1), and
the phases separated. The aqueous layer was extracted with ethyl acetate
(2x5m1) and dichloromet)lane (10m1), the j combined organic solutions dried
(Na2S0~) and evaporated under reduced ~s pressure. The residue was purified
by column chromatography on silica gel, using methanol: ethyl acetate
(10:90) as eluant, and iriturated with ether, to afford the title compound
(49mg, 43%) as a solid. 8 (CDC13) : 1.02 (3H, t), 1.40 (3H, t), 2.40 (2H,
q), 2.55 (4H, rn), 3.04 (2H, q), 0 3.14 (4H, m), 4.10 (3H, s), 5.90 (2H,
s), 7.32 (2H, m), 7.76 (1 H, m), 8.58 (1 H, s), 8.82 (2H, m), 12.72 (1 H,
s). LRMS : m/z 539 (IVI+1)+. ?s   ~~'Q 991e333 02 DEC 2004 PCT/1 H99/0051 9
_75EXAMPLE 100 



5-(2-Cyclobutylmethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pVridin-3-y!1-3-et
hyl-2methyl-2.6-dihydro-7H-pyrazolo(4.3-dlpyrimidin-7-one 5 `, O O H N .-
N. Nw N ~ ~N O=S=O i cN~ N Obtained (69%) from the title compound of
Example 78 and cyclobutanemethanol, following a procedure similar to chat
described in Example 99. to Found : C, 55.71; H, 6.44; N, 18.83.
C2~H33N7O4S requires C, 55.90; H, 8.45; N, 19.01 %. o (CDCh) : 1.03 (3H,
t), 1.40 (3H, t), 1.98 (4H, m), 2.26 (2H, m), 2.42 (2H, q), 2.57 (4H, m),
3.02 (3H, m), 3.15 (4H, m), 4.70 (3H, s), 4.62 (2H, d), 8.62 (1H, s), 9.04
(1 H, s), 10.61 (1 H, s). >> LRMS : m/z 516 (M~1 )+ 20    02 DEC 2004 W~
99/5d333 -76 PCT/IB99/00519 EXAMPLE 101
5-J2-n-Butoxy-5-f4-ethylpiperazin-1-ylsuiphonyl)pyridin-3-y11-2-methyl-3-n
s propel-2.6-dihydro-7H-pyrazolol4 3-dlpyrimidin-7-one ~o ~ O H N ..--N)
NtJ ~ \N O=S=O cN~ N A mixture of the title compound of Example 90 (104mg,
0.2mmol) and ~o potassium' bis(trimethylsilyl)amide (200mg, l.Ommol) in
n-butanol (5m1) was stirred under reflux for 5 days. The cooled mixture was
concentrated under reduced pressure, the residue suspended in ethyl acetate
~ (20m1) and the mixture neutralised using 1 M hydrochloric acid. The
layers were separated, the organic phase washed with brine (10m!), dried
(MgS04) and evaporated under is reduced pressure. The crude product was
triturated v~~ith ether, and the resulting i solid, filtered and further
purified by column chromatography on silica gel using an elution gradient
of dichloromethane:methano1:0.88 ammonia (100:0:0.5 to 99:1:0.5) to afford
the title compound, (86mg, 82%) as a solid. 



2o S (CDC13) : 1.02 (9H, m), 1.57 (2H, m), 1.82 (2H, m), 1.95 {2H, m), 2.42
(2H) q)) 2.58 (4H, m), 2.99 {2H, t), 3.15 (4H, m), 4.08 (3H, s), 4.68 (2H,
t), 8.62 (1 H, s), 9.02 (1 H, s)) 10.62 (1 H, s). LRMS : m/z 518 (M+1)+ ~s
0 2 DEC 2004 WQ 99/5d333 -77 EXAMPLE 102 5 3-Ethyl-5-f
2-(2-methoxy-1-methyiethoxyl-5-(4-n-propylpiperazin-1-ylsulphonyl) ~
r~idin-3-yll-2-methyl-2.6-dihydro-7H-pyrazolof4.3-dipyrimidin-7-one {isomer
1 and EXAMPLE 103 r
3-Ethyl-5-f2-(2-methoxy-1-methylethoxy)-5-(4-n-propylpiperazitl-1-ylsulphon
yl) ~ rids in-3-yll-2-methyl-2.6-dihydro-7H-pyrazolo(4,3-dlpyrimidin-7-one
(isomer 2) 0 ~o` ~ 0 HN ~N. NN ~ ~N I/ O=S=O ~N~ r. ~'CT/l B99100519 0 0 O
HN ~N~ NN ~ ~N O=S=O i CND N ~o Polassium bis(trime~hylsilyl)amide (325m8,
1.63mmol) was added to a solution of the title compound of Example 1 i 9
(200m8, 0.41 mmol) in 1-methoxy-2propanol (6ml) and the reaction slirred
under reflux for i 8 hours. The cooled mixture vas evaporated under reduced
pressure and the residue purified by column chromatography on silica gel,
using dichloromethane: methanol (95:5) 15 as eluant to give 193m8 of a
colourless oil. This product was further purified by HPLC using an AD250
column, using hexane:isopropanol:diethylarnine (70:30:0.3) as eluani to
afford, the title compound of Example 102 (58m8) 26%, 99.5%ee). b (CDCI~) :
0.86 (3H, t), 1.40 (5H, m), 1.50 (3H, d), 2.32 (2H, t), 2.56 (4H, m), 3.03
(2H, q), 3.15 (4H) m), 3.55 (3H, s), 3.66 (1 H, m), 3.76 (1 H, m), ~0 4.08
(3H, s), 5.61 (1 H, m), 8.61 {1 H, s)) 8.92 (1 H) s), 10.82 (1 H, s). 



LRMS : m/z 534 (M+1 )'', and the title compound of Example '103 {47m8, 21
%, 98.7%ee). S (CDC13) : 0.86 (3H, t), 1.41 (5H, m), 1.50 (3H, d), 2.32
(2H, t), 2.56 (4H, m);3:04 (2H, q)) 3.14 (4H, m), 3.55 (3H, s)) 3.66 (1 H,
rn}) 3.76 {1 H, m)) 4.08 {3H, s), 5.61 {1 H) m)) 8.60 (1 H, s)) 8.92 {1 H,
s)) 10.82 (1 H, s). , ~5 LRMS : mlz 534 (M+1 )*   U Z DEC 2004 WO 99154333
-r -5- 2-f2-Methox ~-1-meth lethox -5- 4-meth ~I iperazin-1- Isulphon ~I p
ridin3-yll-2-methyl-3-n-propel-2 6-dihydro-7
H-pyrazolo(4.3-dlpyrimidin-7-one (isomer 1 ) EXAMPLE 104 s  ~crng99ioosn
-78_ and EXAiVIP~E 105
~-5-L22-Methoxy-1-methylethoxy~-5-(4-methylpiperazin-1-ylsulphonyl)pyridin
3yll-2-meihyl-3-n-propyl-2 6-dihydro-7H-pyrazolof4.3-d~pyrimidin-7-one
(isomer 2) 0 ~O` ~ 0 HN ~N NN ~ ~N / O=S=O i Ct~~ iJ 0 ~~O~O HN ~N N1 N ~
~N 1/ O=5=O CNJ N The title compound of Example 79 (198mg, 0.42mmol) was
added to a solution of potassium bis(trimethylsilyl)amide (415mg, 2. 1
rnmol) in 1-methoxy-2propanol (5ml), and the reaction heated at 110C for 72
hours. The cooled ~s mixture v,~as evaporated under reduced pressure, the
residue dissolved in wafer and neutralised using 2tVl hydrochloric acid.
This aqueous solution was extracted vv~ith ethyl acetate (3x30m1), the
combined organic e>;tracts washed with brine (3x20m1), dried (Na2SOa) and
evaporated under reduced pressure. The residual yellow oil was purified by
column chromatography on silica gel 2o using an elution gradient of
dichloromethane: methanol (100:0 to 97:3), and evaporated from ether to
give a white solid. The racemic product was purified by chiral HPLC using
an AD250 column, and hexane: isopropanol:tritluoroacetic acid (80:20:0.5)
as eluant. The first enantiomer was redissolved in water, basified using
aqueous sodium carbonate 



?s solution, arid this mixture extracted with ethyl acetate (3x20m1). The
combined   0 2 ~~~ 200 WO 99/S4333 _79_ FC?/~ B99/00$19 organic extracts
were Vrashed with brine (2x20m1) dried (Na2S04) and 5 evaporated under
reduced pressure. This product was then further purified by column
chromatography on silica gel, using an ~ elution gradient of
dichloromethane: methanol (100:0 to 97:3), and evaporated ~ from ether) to
afford the title compound of Example 104 (39mg, i 8%, 98.1 %ee) as a
colourless solid. io [a]p = +30.31  (c=0.067, dichloromethane) Found : C,
53.32; H, 6.49; N, 18.48. C2;~H33N~O~S requires C, 53.16; H, 6.40; N,
18.87%. 8 (CDCl3) : 1.02 (3H, t), 1.50 (3H) d), 1.82 (2H, m), 2.28 (3H, s),
2:53 (4H, m)) ~s 2.98 (2H, t)) 3.16 (4H, rn), 3.55 (3H, s), 3.G6 ( i H, m),
3.76 (1 H) m)) 4.07 (3H, s), 5.61 (1 H, m), 8.61 (1 H, s), 8.92 (1 H, s),
10.82 ( i H, s). LRMS : m/z 520 (M+1 )+ The title compound of Example 105
V,'as Isolated using the same procedure as ?o for Example 104, (26mg, 12%,
94.0%ee). [a]p = -30.31  (c=0.067, d'ichloromethane) S (CDCI;,) : 1.02 (3H,
t), 1.57 (3H, d), 1.82 (2H, m), 2.29 (3H, s), 2.53 (4H, m), 2.98 (2H, t),
3.14 (4H, m), 3.55 (3H, s), 3.65 (1 H, rn), 3.77 (1 H, m), 4.08 (3H, s), 25
5.61 (1 H, rri), 8.61 (1 H, s), 8.92 (1 H, s), 10.82 (1 H, s). LRMS : m/z
520 (M+1 )+ 30   02 DEC 2004 WO 99I5.333 -80 EXAMPLE 106 ncrn B99ioos~ 9
+1-5-f5-(4-Ethvlpiperazin-1-vlsulphonyl)-2-(2-methoxv-1-methvlethoxv)pvridi
n 3-yl1-2-meti~l -3-n-propel-2.6-dihydro-7H-pyrazolo14,3-dlpyrimidin-7-one
and EXAMPLE 107
~~-5-f5-(4-Ethylpiperazin-1-ylsulphonyi)-2-(2-methoxy-1-methylethoxy)pyridi
n-3vll-2-methv! -3-n-propel-2.6-dihvdro-7H-pvrazolof4.3-dlpvrimidin-7-one
(isomers 1 and 2 ~o 0 0 



~O~O HN ~N, ~O~O NN ,-N, N- NN \ ~rJ ` rJ \ ~N w I/ (/ O=S=O O=S=O CND CND
N N ~ _ Potassium bis(trimethylsilyl)amide (1.47g, 7.4mrnol) was added to a
solution of the title compound of Example 80 ( 720mg, 1.5mmo1) in
1-methoxy-2-propanol (10m1) and the reaction stirred under reflux for 72
hours. The cooled mixture is was evaporated under reduced pressure and the
residual brown gum purified by column chromatography on silica gel) using
ethyl acetate: diethylamine (97:3) as eluant. This racemic mixture was
purified by chiral HPLC using an AD 250 column, and hexane: isopropanol:
diethylamine (70:30:0.3) as eluant, to give each enantiomer. The first
enantiomer was partitioned between 2o dichloromethane (20m1) and ao,ueous
sodium carbonate solution (10m1), the phases separated, and the organic
layer dried (Na2S04), and evaporated under reduced pressure. The product
was further purified by column chromatography on silica gel, using ethyl
acetate: methanol (95:5) as eluant, 1o afford the title compound of Example
106 (130mg, 16%, 99.78%ee) as a white foam. 35 (a)p = +15.65 (c=0.093,
methanol).   02 dEC 2004 V~JO 99/y333 PCT/IB99/005l9 -81 Found : C, 53.47;
H, 6.66; hI, 17.92. C2~H35N~05S;0.3H20 requires C, 53.48; H, 6.66; N,
18.19% b (CDC13) : 1.02 (6H, m), 1.52 (3H, t), 1.82 (2H, m), 2.42 (2H) q),
2.57 (4H, rn), s 2.98 {2H, t), 3.14 {4H, m), 3.55 (3H, s), 3.65 (1 H, m),
3.76 (1 H, m), 4.08 {3H, s), 5.60 (1 H; s), 8.61 (1 H, s), 8.90 (1 H, s),
10.81 (1 H, s). LRMS : m/z 534 (M+1 )+ The title compound of Example 107
was obtained (94mg, 12%) 97.2%ee) as a white foam, using the same procedure
as in Example 106. io [a]p = -14.52 (c=0.10, methanol) I Found : C, 53.B6;
H, 6.73; N, 17.89. C24H3~N~05S;0.25H24 requires C, 53.57; H, 6.65; N,
18.22% 8 (CDC13) : 1.03 (6H, m), 1.50 (3H, d), .1.82 (2H, m)) 2.42 (2H, q),
2.57 {4H, m), 2.98 (2H, m), 3.17 (4H, m), 3.55 (3H, s), 3.B5 (1 H, m), 3.75
(1 H, m), 4.08 (3H, ~5 s), 5.60 (1 H, m), 8.6G (1 H) s), 8.9i (1H, s),
70.81 (1 H, s). LRMS : m/z 534 (M+1 )+ EXAMPLE 108
3-Ethvl-5-15-t4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-n.proporv)pyridi
n-3 2o vl~-2-methyl-2,6-dihydro- 7 H-p~razolo[4 3-dlovrimidin-7-one (isomer
1~ and EXAMPLE 1 D9 3-Ethyl-5-f
5-(4-elhylpiaerazin-1-vlsulphonyl)-2-(2-meihoxy-n-propoxy~pyridin-3yl)-2-me
thyl-2.6-dihydro-7H-pyrazolo(4 3-d wrimidin-7-one (isomer 2) 25 30   WO
99/54333 



0 0 ~O HN .-'N. N-~N ~ ~N I . .:/ O=S=O I cN~ . N U L C~~C 200
PCTIIB99I005! 9 _82_ 0 0 ~O HN ~N. N w w N ~ ~N O=S=O i CND N The title
compounds were prepared from the title compound of Example 78, s and
2-methoxy-1-propanol following a similar procedure to that described for
Examples 104 and 105. The racemate was further purified by HPLC using an
AD250 column and hexane: ethanol:diethylamine (60:40:1 ) as eluant, to give
isomer 1. This product was re-purified by column chromatography on silica
gel using an elution to gradient of dichloromethane: methanol (100:0 to
97:3) and triturated wish ether 1o afford the title compound of Example 108
(8mg, 2%., 82%ee) as a white solid. o (CDC13) : 1.19-1.36 (6H, m), 1.40
(3H, t), 2.68-3.i0 (8H, m), 3.32-3.59 (7H, m), 3.92 (1 H, m), 4.09 (3H, s),
4.47 (1 H, m), 4.72 (1 H, rn), 8.62 (1 H, s), 8.97 ~J (1 H, s), 10.90 (1 H,
s). LRMS : mJz 820 (IV+1 )'' The title compound 'of Example 109 was
isolated (5mg, 1 %, 93%ee) as a white solid, using the same procedure as
described for Example 108. ?o 8 (CDC13) : 7.26 (3H, t), 1.32 (3H, d), 1.40
(3H, t), 2.8D-3.10 (8H, rn), 3.38-3.60 (7H, m), 3.92 (1 H, m), 4.09 (3H,
s), 4.48 (1 H, m), 4.72 (1 H, m), 8.61 (1 H, s), 8.98 (1 H, s), 10.89 (1 H,
s). LRMS : m/z 520 (M+1 )+ 2s   o z ~~c Zoos WO 99/54333 _g3 



i 5 PCT/1B991t?0519 EXAMPLE 110
3-Ethyl-5-(5-(4-ethylpiperazin-1-ylsulphonyl)-2-(3-methoxy-1-methyl-n
propoxy)pvridin-3-yll 2-methyl
-2.6-dihydro-7H-pyrazolo(4.3-dlpyrimidin-7-one and io EXAMPLE v1 '11
3-Ethyl-5-[5-t4-ethylpiperazin-1-ylsulphonyl)-2-(3-methoxy-1-methyl-n
~ropoxy)pyridin-3-yll-2-methyl-2,6-dihydro-7H-pyrazoiof4.3-dlpyrimidin-7-on
e (isomers 1 and 2) o 0 ~O~'~O HN ~N. ~O~/ N- . . w w N ~ ~ rJ ~I O=S=O t I
~N~ .~lN 15 ~o C"7 A mixture of the title compound of Example 78 (330mg,
0.70mmol) and potassium bis(trimethyisilyl)amide (693mg, 3.47mmol) in the
title compound of preparation 168 (2.5m1) v,~as heated at 110C for 16
hours. The cooled reaction was suspended in ethyl acetale (25m1), and
washed wilh saturated ammonium chloride solution (5m1), then saturated
sodium bicarbonate solution (10m1), dried (MgS04) and evaporated under
reduced pressure. The residue vas purified by column chromatography on
silica gel using methanol: dichloromethane (5:95) as eluant, and repeated
using diethylamine: ethyl acetate (10:30) as eluant to give a gum. This
racemate was purified by HPLC using an AD250 column, and hexane:
ethanal:di~ethylamine (85:15:1 ) as eluant to afford the title compound of
~5 Example 110 (25mg, 6.7.0, 98.9%ee)    0 2 DEC 200 ~~~0 99l!'.433 -84
rc-rn~99~oos~ 9 8 (CDC13) : 1.04 (3H) t), 1.39 (3H, t), 1.49 (3H, d), 2.04
(1 H, m)) 2.24 (1 H, rn), 2.42 (2H, q), 2.56 (4H, rn), 3.01 (2H, m), 3.16
(4H, m), 3.33 (3H, s), 3.57 (1 H, s rn), 3.68 (1 H, m), 4.06 (3H, s), 5.75
(1 H, m), 8.61 (1 H, s), 8.88 (1 H, s}, 10.99 



(1 H, s). LRMS : m/z 534 (M+1 )+ and the title compound of Example 111
(29mg, 7.8%, 99.7%ee). 8 (CDC13) : 1.03 (3H, t), 1.40 (3H, t), 1.48 (3H,
d), 2.04 (1 H, m), 2.24 (1 H, m), io 2.42 (2H, q), 2.58 (4H, rn), 3.02 (2H,
q), 3.16 (4H, m), 3.34 (3H, s), 3.57 (1 H, m), 3.66 (1 H, m), 4.08 (3H, s),
5.74 (1 H, rn)) 8.60 (1 H, s), 8.98 (1 H) s)) 10.98 (1 H, s). LRMS : rnlz
534 (M+1 )+ 15 EXAMPLE 112 (+1-3-Ethyl-5-(5-(4-ethylpioerazin-1
ylsulphonyl)-2-(2-ethoxy-1 methvlethoxy)twridin-3-v11-2-methyl
-2.6-dihydro-7H-pyrazoloL4.3-dlpyrimidin-7one (isomer 1 ) and ?o EXAMPLE
113
(-1-3-Ethyl-5-~5-(4-Ethvloioerazin-1-ylsuphonyl)-2-(2-ethoxy-1methylethoxyl
pvridin-3-y11-2-rnethvl-2.6-dihydro-7H-pyrazolo(4.3-dlpyrirnidin-7 one
(isomer 2) 25 0 0 l ~O HN ~N, NN ~ ~N O= S=O I CND tJ J 0 O_ ~ -O HN ~N. N
N ~ ~N /. O=S=O I CND N  



02 DEC 2004 Wtl 99154333 _85_ PCT/IB99/00519 The racemate was prepared
(70%) from the title compound of Example 78 and 1-ethoxy-2-propanol,
following the procedure described for Examples 104 and 105. ' 5 This
racemate was purified by chiral HPLC using an AD 250 column, and hexane:
isopropanol:diethylamine (70:30:0.3) as eluant, to give enantiomer 1. This
product was further purified by column chromatography on silica gel, using
dichloromethane: methanol (97:3) as eluant, and evaporated from ether, to
~o afford the title compound of Example 112 (52mg, 15%, 99.5%ee) as a foam.
[a]D = +18.60 (c=0.067, dichloromethane ) Found : C, 53.20; H, 6.70; N,
17.78. C24H3$N~05S;0.5H20 requires C, 53.12; H, 6.69; N, 18.07% 15 8
(CDC13) : 1.04 (3H, t), 1.25 (3H, t), i .40 (3H, t)) 1.52 (3H, d), 2.42
(2H, q), 2.57 (4H, m); 3.02 (2H, q), 3.15 (4H, m), 3.60-3.82 (4H, rn), 4.08
(3H, s), 5.60 (1 H, m), 8.61 (1 H, s), 8.94 (1 H, s), 10.81 (1 H, s). LRM S
: m/z 534 (M+1 )'` .. 20 'The title compound of Example 113 was isolated
{11 mg, 3%, 99.5%ee) following the same procedure to that described for
Example 112. .. [app = -19.43 (c=0.070, dichloromethane ) Found : C, 53.34;
H, 6.66; N, 17.86. C24H35N~05S;0.5H20 requires C, 53.12; H, ?5 6.69; N,
18.07% b (CDC13) : 1.04 (3H, t), 1.25 (3H, t), 1.40 (3H, 1), 1.52 (3H, d),
2.42 (2H, q), 2.57 {4H) m), 3.03 (2H, q), 3.16 (4H, m), 3.60-3.82 (4H, m),
4.09 (3H, s)) 5.60 (1 H, m), 8.62 (1 H, s), s.92 (1 H, S), lo.s2 (1 H, s).
LRMS : mlz 534 (tJl+1)+ 30   0 2 DEC 2004 W Q 99154333 _8b_ EXAMPLE 114
~crns99ioosr9 (+)~3-Ethyl-5-(5~4-ethyloiperazin-1-vlsulnhonyl)-2-(
1-methoxymethyl-n 5
protaoxylpyridin-3-yil-2-methyl-2,6-dihydro-7H-~yrazolo(4,3-dlpyrimidin-7-o
ne and ' EXAMPLE 115
(-)-3-Ethyl-5-(5-(4-ethyfpiperazin-1-ylsulphonyl)-2-(1-methoxymethyl-n~r~~!
~pyridin-3-yl)-2-methyl-2.6-dihydro-7H-pyrazolof 4,3-dlpyrimidin-7-one
(isomers 1 and 2)  



IS 20 ?s ~o 0 _O HN ~N. Nw N ~ ~N 1 o=s=o C~J~ N J ~o 0 _O HN ~N. Nw w N ~
~N o=s=o CND N The title compounds ofi Examples i 14 and 115 were obtained
(1 i %, 93%ee) and (6.7%, 9'7%ee) respectively from the title compound of
Example 78 and 1methoxy-2-butanol, using the procedure described in
Examples 108 and 109. [a]D - +37.04 (c=0.097, dichlorome thane) Found : C,
53.36; H, 6.73; N, 17.84. C2~H35N~0$S;0.5H20 requires C, 53.12; H, 6.69; N)
18.07% b (CDCI,;) : 1.03 (6H, m), 1.39 (3H, t), 1.92 (2H, m), 2.42 (2H, q),
2.57 (4H, m), 3.02 (2H) q), 3.16 (4H, m), 3.51 (3H, s), 3.66 (1 H, m), 3.77
(1 H, m), 4.08 (3H, s), 5.57 (1 H, m), 8.60 (1 H) s), 8.88 (1 H, s), 10.84
(1 H, s). LRMS : mlz 534 (M+1)+; and afl=-40.08 (c=0.093, dichloromethane)
Found : C, 53.44; H, 6.75; N, 17.76. C24H~~N~O$5;0.5H20 requires C, 53.12;
H, 6.69; N, 18.07% b (CDCI,;) : 1.03 (6H, m), 1.40 (3H, t), 1.92 (2H, m),
2.42 (2H, q), 2.57 (4H, rn), 3.02 (2H, q), 3.16 (4H, m), 3.51 (3H, s), 3.68
(1 H, m), 3.78 (1 H, m), 4.10 (3H, s), 5.57 (1 H, m), 8.61 (1 H, m), 8.89
(1 H, s), 10.83 (1 H, s).   02 DEC 2004 'TWO 99/54333 -87 and EXAMPLE 117
EXAMPLE 116 -3-Eih I-5- 5- 4-eth I i erazin-1- Isul hon I -2- 1- ridin-2- 1
ethox ridin3-y11-2-methyl -2.6-dihydro-7H-pyrazoio(4.3-d~pyrimidin-7-one
(isomer 1 ) s
(+)-3-Ethyl-5-~5-(4-ethylpiperazin-1-ylsulphonyl~-2-(1-(pyridin-2-yl)ethoxy
lpyridin3-yl~-2-methyl -2,6-dihydro-7H pyrazolof4.3-dlpyrimidin-7-one
(isomer 2) 10 



>> ?o ~s 0 N~ O HN ~-N. N/ w w N ~ ~N I/ O=S=O i CND N PCTII B99100519 0 N
O NN ~-N: N/ N ~ \N I / O=S=O CND N The title compounds of Example 116 and
117 were obtained as solids, (4%, 99.0%ee) and (2%, 99.0%ee) respectively,
from the title compound of Example 78 and 1-(pyridin-2-yl) ethanol
(HeIv.Chim.Acta., 1955, 38, 1114), following a similar procedure to that
described for Examples 112 and 1'i3, excepl that hexane: isopropanol:
diethylamine (70:30:1 } was used as the HPLC eiuant. ja]p = -90.11
(c=0.033, dichloromethane ) 8 (CDC13) : 1.02 (3H, 1), 1.40 (3H, t), 1.80
(3H, d), 2.41 (2H, q), 2.54 (4H, m), 3.00-3.17 (.6H, m), 4.10 (3H, s), 6.69
(1 H, q), 7.32 (2H, m), 7.75 (1 H, m), 8.54 (1 H, s), 8.75 (1 H, s), 8.80
(1 H, d), 13.14 (1 H, s). LRMS : mlz 553 (M+1)'' ja]p = +82.02 (c=0.040,
dichioromethane ) 8 (CDC13} : 1.04 (3H, t)) 1.40 (3H, m), 1.80 (3H, d),
2.41 (2H) q), 2.55 (4H, m), 3.00-3.18 (6H, m), 4.10 (3H) s}, 6.69 (1 H, q),
7.34 (2H, m), 7.75 (1 H, m), 8.52 (1 H, s}, 8.7n (1 H, s), 8.80 (1 H, d),
13.16 (1 H, s). LRMS : m/z 553 (tv+1 )+   0 2 DEC 2004 1v0 99I54333 -88
PCT/lB99/005l9 EXAMPLE 118
~+)-3-Ethyl-5-(5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-1 (R)-methyl
5 ethoxy)
pyridin-3-yll-2-methyl-2,6-dihydro-7H-pyrazolo(4.3-dlpyrimidin-7-one 0 ~O~O
HN ~-N NN ~ ~N 



!/ O=S=O CN` J,N J A rnixiure of the title compound of example 78 (2.0g,
4.2mmol) and potassium bis(trimethyfsilyl)amide (4.2g, 2l.Ommol) in the
title compound of Preparation io 165 (16m1), was heated at 110C for 18
hours. i he cooled mixture was concentrated under reduced pressure and the
residue purified by column chromatography on silica gel using an elulion
gradient ~ of diethylamine: meihanol:ethyl acetate (2.5:0:97.5 to 0:7
0:90). i he product was purified further by column chromatography on silica
gel using methanol: ethyl acetate ~5 (2.5:97.5) as eluant 1o afford the
fitle compound (640rng, 29%) as a solid. Found : C, 53.16; H, 6.54; N,
18.37. C2~H33N;05S;0.2CH3C02C2H~ requires C, 53.21; H, 6.49; N, 18.25% [aJp
= +16.6 (c=0.10 melhanol) 8 (CDCh) : 1.04 (3H, t), 1.40 (3H, t), 1.52 (3H,
d), 2.42 (2H, q), 2.57 (4H, m), 20 3.Q3 (2H, q), 3.15 (4H, m)) 3.56 (3H,
s), 3.66 (1 H, m), 3.77 (1 H, m), 4.09 (3H, s), 5.61 (1 H, m), 8.62 (1 H,
s), 8.93 (1 H, s), 10.82 (1 H, s). LRMS : m/z 520 {M+1 )+ '' J   02 DEC
2004 W4 99I54333 _89_ EXAMPLE 119 PCT I~ $ S91005 3 9
5-[2-Ethoxy-5-(4-n-pro~ylpiiperazin-1-vlsulphonyl)pyridin-3-yl~-3-ethyl-2-m
ethyl2.6-dihydro-7H-pyrazolo(4.3-dlpyrirnidin-7-one 0 O HN ~N NI \ ~N .
O=S=O 1 CND N 5 1-n-Propylpip.erazine (308mg, 1.01 miriol) and
triethylamine {440m1, 3.2mmol) were added to a solution of the title
compound of Preparation 164 (211 mg, 0.53mmol) in dichloromethane (6ml),
and the reaction mixture .stirred at room temperature for 2 hours. The
mixture was purified directly by column chromatography on silica gel, using
dichloromethane: methanol (5:5) as eluant to afford the title compound
(210mg, 85%) as a white foam. 8 (CDG13) : 0.86 {3H, t), 1.42 (5H, m), 1.58
(3H, t), 2.29 (2H, t), 2.56 {4H, rn), 3.03 (2H) q), 3.14 (4H, m), 4.10 (3H,
s), 4.76 {2H, q), 8.62 (1 H, s), 9.04 (1 H, s), 10.67 (1H; s). LRI~IS : m/z
490 (M+1)i ~s EXAMPLE 120
5-~2-Ethoxy-5-f4-(prop-2-yl)pioerazin-1-vlsulphonyllpyridin-3-vii-3-ethyl-2
methvl-2,6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one 



0 ~O HN .~N N --N ~ ~N ( / O=S=O .. I CND N   1 2 DEC 2004 WO 99/54333 -90
PCTII B99/00519 Obtained as a white solid (71 %), from the title compound
of Preparation 164 and 1-(prop-2-yl)-piperazine, following the procedure
described in Example 5 119. S (CDC13) : 0.99 (6H, d), 1.40 (3H, t), 1.57
(3H, i), 2.62 (4H, m), 2.70 (1 H, m), 3.02 (2H, q), 3.13 (4H, m), 4.08 (3H)
s), 4.74 (2H, q)) 8.62 (1 H, s)) 9.03 (1H, s)) 10.64 (1 H, s). LRMS : m/z
490 (M+1 )'' to EXAMPLE 121
5-(2-Eihoxy-5-f4-(~yridin-2-yllpiperazin-1-ylsulphonyll~ridin-3-yl)-3-ethyl
-2methyl-2.6-dihydro-7H-ayrazolo(4.3-dlpvrimidin-7-one 0 I ~O NN ~N, . Nw w
N ~ ~N O=S=O CND N N 15 Oblained as a white solid (58%), from the title
compound of Preparation 164 and 1-(pyridin-2-yl)piperazine, following the
procedure described in Example 119. b (CDC13) : 1.41 (3H, t), 1.59 (3H, t),
3.05 (2H, q)) 3.22 (4H, rn), 3.70 (4H, rn), ?0 4.10 (3H, s), 4.75 (2H, q),
6.62 (2H, m), 7.47 (1 H, rn), 8.16 (1 H; d), 8.64 (1 H, s), 9.07 (1 H, s),
10.65 (1 H, s). LRMS : m/z 525 (M-r1)+ ?5   ~'~'~ ?OU4 WO 99/54333 -gl.. 



PC7"/1 H99/OQS I 9 EXAMPLE 122
3-Ethyl-5-~2-(2-methoxy-1-methylethoxy)-5-(4-(pyridin-2-yl)piperazin-1
ylsulphonyllpyridin-3-yll-2-methyl-2,6-dihydro-7H-pyrazolo(4
3-d~t~yrimidin-7-one 5 ~O O ~O HN ~N, NN \ \N I O=S=O i CND N N Potassium
bis(lrimethylsilyl)amide (76mg, 0.38mmol) was added to a solution ~o of the
title compound ofi Example 121 (50mg, 0.05mmol) in 1-rnethoxy-2 propanol
(5ml) and the reaction heated under reflex for 18 hours. The cooled mixture
was purified directly by column chromatography on silica gel) using
dichloromethane: methanol (~5:5) as eluant to afford the title compound
(32mg, 59%) as a yellow oil. is b (CDC13) : 1.40 (3H, 1), 1.50 (3H, d))
3.04 {2H, q), 3.22 (4H, m), 3.54 {3H, s), 3.69 (6H, rig), 4.09 (3H, s),
5.60 {1 H) m), 6.63 (2H, m), 7.47 (1 H, m), 8.16 (1 H, d), 8.63 ( i H, s),
8.4 (1 H, s), 10.81 {1 H, s). LRMS : rn/z 569 (tv111 )+ ?o    U 1 a~C 2004
\WO 99I54333 PC'f/11399/00S l9 -92 EXAMPLE 123
5-12-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl1-3-ethyl-1-methy
l-1,6dihydro-7H-pvrazolo[4.3-dleyrimidin-7-one A s .. ~ o o NN N i ~N `N
o=s=o 1 CND N A mixture of the title compound of Preparation 158 (596mg,
1.21 mmol) and potassium bis(trimethylsilyl)amide (723mg, 3.62mmol) in
ethanol (20m1) was heated ai 120C for 18 hours in a sealed vessel. The
cooled mixture was 



to evaporated under reduced pressure and the residue purified by column
chromatography on silica gel twice, using dichioromethane: methanol (95:5)
as eluant. The product vas triturated with ether to afford the title
compound (358mg, 62~0) as an oft-white solid. Found : C, 52.71; H, 6.00; N,
20.48. C2,H2sN;0AS requires C, 53.04; H, 6.15; N, i5 20.62% b (CDCI,;) :
1.04 (3H, t), 1.40 (3H, t), 1.60 (3H, t), 2.A2 (2H q), 2.58 {4H) m), 2.99
(2H, q), 3.16 (4H) m), 4.28 (3H, s), 4.78 (2H, q), 8.64 (1 H, s), 9.08 (1
H, s), 10.80 (1 H) s). LFiMS : 476 (M+1)'` 20 25   02 DEC 2004 WO 99/54333
-93 EXAMPLE 124 PCT/IB99/00519
5-j,2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl~-1-methyl-3-n-p
ropyl 1,6-dih~-7H~pyrazofo(4.3-d]loyrimidin-7-one 0 ~O HN N ~N N ~ ~N I /
O=S=O i CND N 5 Obtained (42I) from the title compound of Preparation 159,
following a similar procedure to that described in Example 123. )=ound : C,
53.68; H, 6.34; N) 19.97. C22H3,N~O.~S requires C, 53.97; H, 6.38; N)
20.03% 10 8 (CDC13) : 1.02 (6H, m), 1.60 (3H, t), 1.85 (2H, m), 2.42 (2H,
q), 2.58 (4H, m), 2.95 (2H, t), 3.16 (4H, m)) 4.29 (3H, s), 4.78 (2H, q),
8.63 (1 H, s), 9,08 (1 H, s), 10.78 (1 H, s). LRMS : m/z 491 (M+1 )+
EXP.t~IPLE 125 15
3-Ethv1-5-(5-(4-ethylpiperazin-1-ylsulphonvl)-2-(2-methoxv-1
SR)methylethoxv)pvridin-3-vll-1-methyl
-1.6-dihydro-7H-avrazolo(4.3-d~oyrimidin-7 one _ o 0_ ~ ~O HN N ~N N ~ ~N
O=S=O i 



CND _... N J   0 2 DEC 2004 WO 99I54333 -94 PCT/IB99/00519 A mixture of the
title compound of Example 123 (70mg, 0.15mmol) and potassium
bis(trirnethylsiiyl)amide (150mg, 0.74mmo1) in the title compound of s
Preparation i 65 (1 ml), was stirred at 110C for 18 hours. The cooled
mixture was concentrated under reduced pressure and the residue partitioned
between water (5ml) and dichloromethane (5ml)) and the mixture neutralised
by the addition of solid carbon dioxide. The layers were separated, the
aqueous phase extracted with dichloromethane (2x5m1), the combined organic
solutions dried to (Na2S0~), and evaporated under reduced pressure. The
crude product was purified by column chromatography on silica gel, using
ethyl acetate: . diethylamine (97:3) as eluant to afford the title compound
(62mg, 80%). b (CDC13) : 1.04 (3H, t), 1.39 (3H, t), 1.50 (3H, d), 2.42
(2H, q), 2.58 (4H, m), m 2.98 (2H) q), 3.15 (4H, m), 3.58 {3H, s), 3.70
(2H, m), 4.28 (3H, s), 5.58 (1 H, m)) 8.62 (1 H, s)) 8.90 (1 H, s), 11.07
{1 H) s). LRMS : m/z 520 (M+1 )'` EXAMPLE 126 20
5-f5-(4-Ethylpir7erazin-1-vlsulphonvl)-2-(2-methoxyeth0xy)pvridin-3_yll-1-m
eihyl3-n-propel-1.6-dihvdro-7H-pvrazolo(4.3-dloyrimidin-7-one 0 0 w/'~ 0 H
N N ,N N ~ \N I O=S=0 cN~ N J A mixture of the title compound of Example
124 (111 mg) 0.23mmol) and ~~ potassium bis{trimethylsilyl)amide (226mg,
1.13mmol) in 2-methoxyethanol (5ml) was stirred under reflux for 18 hours.
Tfi~e cooled mixture was evaporated   0 2 DEC 2004 W O 99/54333 -95
PCT/IB99/00519 under reduced pressure and the residue purified by column
chromatography on silica gel) using dichloromethane: methanol (96:4) as
eluant, and triturated wish ether to afford the title compound (75mg) 64%)
as a white crystalline solid. 



s Found : C, 52.87; H, 6.35; N, 18.68. C2~H33N7O5S requires C, 53.16; H,
6.40; N, 18.87% 8 (GDC13) : 1.02 (6H, rr~), 1.85 (2H, m), 2.42 (2H, q),
2.57 (4H, 'm)) 2.94 (2H, t), 3.16 (4H, m), 3.60 (3H, s)) 3.86 (2H, t), 4.27
(3H, s), 4.78 (2H, t), 8.62 {1 H, s), 9.00 ( 1 H, s), 10.51 { 1 H, s). ~o
LRMS : m/z 521 (M+2)+ EXAMPLE 127 5-(5-f
4-Ethylaiperazin-1-ylsuiahonyl)-2-(f
oyridin-2-yl)methoxylpvridin-3-yl~-1methyl-3-n-propyl-1
6-dihydro-7H-pyrazoio(4.3-dlpyrimidin-7-one 0 N~ O !-IN\ I N~r J N ~N I /
.. O=S=O N C N~ J ~s A mixture of the title compound of Example 124 (100mg,
0.20mmol) and potassium bis(trimethylsilyl)amide {204 mg, 1.02mmol) in
pyridine-2-methanol (2m7) was stirred at i 10C for 18 hours, then cooled.
The solvent was removed by Kugelrohr distillation, and the residue was
purified by column 2o chromatography on silica gel, using dichloromethane:
methanol (95:5) as eluant. This product was triturated with ether to afford
the title compound (8mg, 7%) as a solid. 8 (CDC13) : 1.03 {6H, m), 1.87
(2H, m), 2.42 (2H, q)) 2.56 (4H, m), 2.95 ,{2H, t), 3.16 (4H,~ m), 4.30
(3H, s), 5.94 {2H, s), 7.36 (2H, m), 7.68 (1 H, m), 8.60 (1 H, 2s s), 8.86
{2H, d), 13.34 {1H, s). LRIUS : mlz 554 (M+1 )+   02 DEC 2004 WO 99/54333
PCT/IB99/00519 EXAMPLE 128 (+)-5-f
5-(4-Elhvlpiperazin-1-ylsulphonyl)-2-(2-methoxy-1-rnethylethoxy)pyridin s
3-vl1-1-methyl 3-n-propyl-1,6-dihydro-7H-pyrazolof4,3-dlpyrimidin-7-one and
EXAMPLE 129
(-)-5-(5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-1-methylethoxy)pyrid
in-3 y~-1-methyl 3-n-propyl-1,6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one
~sorner 1 and isomer 2) 10 is 20  0 _O HN N /N N ~ ~N I O=S=O i 



CND N J o l ~O~O HN N w ~ /N N ~ ~N I O=S=0 CND N . The title compounds of
Examples 128 and 129 were prepared from Example 124 (17%, Q9.5%ee) and
(15%, 98.6%ee) respectively, following a procedure similar to that
described in Examples 10fi and 107, except that hexane :isopropanol :
diethylamine :trifluoroacetic acid (85:15:0.2:0.3) was used as the HPLC
eluant. ja)p = +31.21  (c=0.067 dichloromethane) Found : C. 53.77; H, 6.71;
N, 17.$9, C24H3~N~05S;0.5H20 requires C, 53.12; H, 6.69; N) 18.07% S (CDCI;
,~ : 1.02 (6H, m)) 1.50 (3H, d), 1.84 (2H, m), 2.42 (2H, q), 2.58 (4H, m),
2.94 (2H, t), 3.17 (4H, m), 3.58 (3H, s), 3.72 (2H, m), 4.28 (3H, s), 5.58
{1 H, m), 8.62 (1 H, s), 8.0 (1 H) s), 11.08 (1 H, s); and [a]p = -34.10
(c=0.072 dichloromethane) Found : C, 53.75; H, 6.67; N, 18.04. C2qH35N7~5S
requires C, 54.02; H, 6.61; N, 18.37% b (CDC13)~ : 1.02 (6H, m), 1.50 (3H,
d), 1.84 (2H, m), 2.42 (2H, q), 2.58 (4H, m), 2.94 (2H, t), 3.15 (4H, m),
3.59 (3H, s), 3.70 (2H, m), 4.28 (3H, s), 5.59 (1 H) m), 8.62 (1 H, s),
8.92 (1 H, s), 11.17 (1 H, s), respectively.   0 '1 DEC 2004 WO 99/54333
_g7_ PCT/IB99/00519 EXAMPLE 130
5-f5-!4-Ethyl-4-oxidopiperazin-1-ylsulphonyll-2-(2-methoxyethoxylpyridin-3-
yll 2-methyl-3-n-propel-2.6-dihydro-7H-p~rrazolof4,3-dlpyrimidin-7-one 0
i00 HN N NN ~ ~N I O=S=O t CN J J ~o_ A mixture of the title compound of
Example 93 (130mg, 0.25mmol) and 3chloroperbenzoic acid (95mg, 0.275mmol)
in dichloromethane (6ml) was stirred at room temperature for 2 '/~ hours.
'The reaction mixture was washed with aqueous sodium bicarbonate solution
(5ml), dried (MgS04)) and evaporated under reduced pressure. The residual
foam was purified by column chromatography on silica gel, using an elution
gradient ofi dichloromethane:methano1:0.88 ammonia (93:7:0 to 93:7:1 ) to
afford the title compound (1 i Omg, 820) as a white solid. Found : C,
50.71; H, 6.27; N, 17.82. C23H33N~O6S requires C, 50.72; H ) 6.30; N,
18.00% 8 (CDC13) : 1.00 (3H, t), 1.40 (3H, 1), 1.81 (2H, m), 2.98 (2H, t),
3.19 (2H, m), 3.33 (4H, m), 3.54 (5H, m)) 3.70 (2H, m), 3.86 (2H, t), 4.06
(3H, s), 4.78 (2H, t), 20 8.63 (1 H, s), 8.97 (1 H, s), 10.87 (1 H, s). 



LhMS : m/z 536 (t~lT7)'' 2s   02 DEC 200h WO 9915d333 _g8 PCT/lB99/00519
EXAMPLE 131
5-(2-Eihox~~4-ethyl-4-oxidopiperazin-1-ylsulphonyl)pyridin-3-yll-2-methyl-3
-n prooyl-2.6-dihydro-7H pyrazolo(4.3-dipyrimidin-7-one  N V-J-V CN` J _o_
5 Obtained as a white foam (81 %), from the title compound of Example 80
following the procedure described in Example 130. 8 (CDC13) : 1.00 (3H, t),
1.40 (2H, t), 1.38 (3H, t), 1.81 (2H) m), 2.97 (2H, t), 3.16 (2H, m), 3.30
(4H, m)) 3.50 (2H, m), 3.70 (2H, m), 4.08 (3H,, s), 4.74 (2H, q); l0 8.64
(1 H, s), 9.00 (1 H, s), 10.75 (1 H, s). LRMS : m/z 50& (M+1 )'` EXAMPLE
132 3-Ethyl-5-(5-(4-ethyl-4-oxidopiperazin-1-ylsulphonyl)-2-(2-methoxv-1 f
R)-methyl
ethoxvlpvridin-3-y11-2-methyl-2.6-dihydro-7H-pvrazolo(4.3-dlpvrimidin-7-one
~o~ N O=S=O 1 CN.J _ `O 15 3-Chloroperbenzoic acid (95mg, 0.28mmol) ~~~as
added to a solution of the title compound of Example 118 (130mg, 0.25mmol)
in dichloromelhane (2ml), and the reaction stirred at room temperature for
3 hours. The mixture was concentrated under reduced pressure and the
residue was purified by column     0 2 DEC Z00 WO 99/54333 -99 



PCT/IB99/00519 chromatography on silica gel, using an elution gradient of
dichloromethane:methanol:0.88 ammonia (95:5:0 to 90:10:1 ) to afford the
title s compound (130mg, 87%). b (CDC13) : 1.40 (6H, m), 1.52 (3H, d)) 3.01
(2H, q), 3.22 (2H) ni)) 3.34 (4H, m)) 3.54 (5H, m), 3.73 (4H, m), 4.08 (3H,
s), 5.62 (1 H) rn), 8.64 (1 H, s), 8.94 (1 H) s). LRMS : m/z 536 (M+1 )+ to
EXAMPLE 133 5-f
5-(4-Ethvl-4-oxidopiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yll
1-methyl-3-n-propel-1.6-dihydro-7H-pyrazolo(4.3-dlpyrimidin-7-one 15 O / i
~O HN~N~N I _ ~ ) -. O=S=O ' i CNJ J _o_ Obtained as a white solid (51%)
from the title compound of Example 126 , using a similar procedure to that
described in Example 130. 20 8 {CDC13) : 1.02 (3H, t), 1.41 (3H) t), 1.84
(2H, q), 2.92 (2H, t), 3.32 (2H, d), 3.36 (4H, m), 3.46-3.60 (5H, m), 3.74
(2H, m), 3.86 (2H, t), 4.29 (3H, s), 4.78 (2H, t), 8.64 (1 H, s), 9.01 (1
H, s), 11.05 (1 H, s). LRMS : m/z 535 (tu)'' 25   4 2 DEC 2004 'WO 99I54333
PCT/IB99/00519 -100 EXAMPLE 134 2 3-Diethyl-5-f
5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxypyridin-3-yll-2.6dihydro-7H-p
v_razolol'4.3-dlpyrimidin-7-one  O=S=O i N J 5 N A mixture of the Title
compound of Example 81 (200mg, 0.41 mrnol), and potassium
bis(trimethylsilyl)amide (407rng, 2.04mmol) in n-propanol (5rnl) was
stirred at 110C for 18 hours and the cooled reaction, evaporated under
reduced pressure. The residue was purified by column chromatography on 1o
silica gel, using an elution gradient of ethyl acetate: diethylamine (100:0
to 95:5) and iriturated with ether to afford the title compound (160mg,
68%) as a solid. (CDCIs) : 1.02 (3H, 1), 1.10 (3H, t), 1.42 (3H, t), 1.59
(3H, t)) 2.00 (4H, m), 2.42 {2H) a,), 2.58 (4H, m), 3.02 (2H, q), 3.14 (4H,
m), 4.38 (2H, q), 4.63 (2H, t), 8.63 {1 H, s), 9.04 (1H, s). ~5 LRMS : m/z
504 (Ma-1 )+ 20 



~s    0 2 DEC 2004 V~~C~ 99I54333 PCT/1H99/00519 -101 EXAMPLE 135
5~2-i-Butoxy-5-f4-ethylpi~aerazin-1-~Isulphonyl)pyridin-3-y11-2,3-diethyl-2
,6 dih d~H-ayrazolof4.3-dlpyrimidin-7-one v 5 l0 8.62 (1 H, s), 9.03 (1 H,
s). LRMS : mlz 518 (M+1 )~ .. ~ o O HN --N N ~N ~W N I , O=S=O I ~N~ N J
Obtained as a solid (65%) from the title compound of Example 81 and
i-butanol, using the procedure described in Example 134. 8 (CDC13) : 1.02
(3H, t), 1.15 (6H, d), 1.42 (3H, t), 1.58 (3H, t), 2.30 (1 H, m), 2.42 (2H,
q), 2.57 (4H, m), 3.06 (2H, q), 3.16 (4H, m), 4.38 (2H, q), 4.45 (2H, d),
EXAMPLE 136 2
3-Diethyl-5-i5-(4-ethvlpiaerazin-1-vlsulphon~~ll-2-f2-rnethoxvetho.xylpyrid
in-315 vIl-2.6-dihydro-7H-twrazoloi4.3-dlpyrimidin-7-one 0 ~O~O HN N N ~ \N
1 N I / O=S=O I CND N Obtained as a solid (33%) from the title compound of
Example 81 and 2 methoxyethanol, using the procedure described in E>:ampie
134.   WO 99/54333 -102 



02 DEC 2004 PCT/IB99/00519 Found : C, 53.29; H, 6.20; N, 18.19. C23H3,;
N7O$S requires C, 53.16; H) 6.4D; N, 18.87% s b (CDC13) : 1.02 (3H, t),
1.42 (3H, t), 1.59 {3H, t), 2.44 (2H, q), 2.57 (4H, m), 3.O5 (2H, q), 3.16
(4H, m)) 3.58 (3H, s), 3.86 (2H, t), 4.28 (2H, q)) 4.79 (2H, t), 8.62 {1 H,
s), 8.99 (1 H, s). LRMS : m/z 520 (M+1 )+ io EXAMPLE 137
2.3-Diethyl-5-(5-(4-ethylpiperazin-1-ylsulnhonyll-2-(3-hydroxv-n-propoxy)py
ridin3-vll-2.6-dihydro-7H-ay~azolo(4.3-dlp~rimidin-7-one 0 HO~O HfJ ~N.
N--1 w N ~ ,N O=S=O i CND N Is A mixture of the title compound of Example
81 (200mg) d.41 mmol) and ' potassium bis(trimethylsilyl)arnide (407mg,
2.04mmol) in 1,3-propanediol (3ml) was stirred at 110C for 18 hours, then
cooled and evaporated under reduced pressure. The residue was purified by
column chromatography on silica get, using an elution gradient of ethyl
acetate: diethylamine (100:0 io 95:5). The 2o product was partitioned
beilveen waler (5ml) and dichloromethane (l0ml), and the phases separated.
The organic layer was washed with water (2x5m1), dried (MgS04), evaporated
under reduced pressure and triturated with ether, to afford the title
compound (90mg, 42%) as a solid. 8 (CDCf3) ~ : 1.02 (3H, t), 1.40 (3H, t),
1.57 (3H, t), 2.16 (2H, m), 2.42 (2H, q)) ~5 2.55 (4H, m), 3.02 {2H, q),
3.15 (4H) m)) 4.00 (2H, t)) 4.37 (2H, q), 4.80 (2H, t), 8.62 (1 H, s), 8.96
(1 H, s). LRMS : mlz 520 (hh+1 )+   0 2 DEC 2004 WO 99I54333 -103 EXAMPLE
138 PCT/IB99/00519 2 3-Dieth I-5- 5- 4-ethyIpiperazin-1- Isulphony I -2-
1-meth 1-n- ro ox ridin 3-y11-2.6-dihvdro-7H-pyrazolol4,3-dlp
r~imidin-7-one (isomer 1 ) and EXAMPLE i 39 2 3-Diethyl-5-(5-
4-ethylaiperazin-1-ylsulphonyl)-2-(1-rnethyl-n-propoxy)pyridin
3-yll-2,6-dihvdro-7H-pyrazolo(4.3-d~]pyrimidin-7-one (isomer 21 0 ~O HN ,,N
N N ~ \N I / O=S=O t cN~ 



N J 0 ~O HN ~N. N N ~ \N I / O=S=O cN~ N ~o A mixture of the title compound
of Example 81 (500mg, 1.02mmol) and potassium bis(trimethylsilyl)amide
(1.01g, 5.11mmol) in 1-mefhyl-n-propanol (5ml) was stirred at 110C for 18
hours, then cooled and evaporated under reduced pressure. The residue was
purified by column chromatography on silica gel, using an elution gradient
of ethyl acetate: diethylamine (100:0 to 95:5) is and triturated with ether
to give a solid. This racemate was further purified by chira! HPLC using an
AD 250 column using hexane: isopropanol:diethylamine (90:10:1) as eluant,
to afford the title compound of Example 138 (40mg, 8%, 95%ee) as_a solid.
Found : C, 54.41; H, 6.71; N, 18.17; C2qH35N~04S;0.2CHzCl2 requires C,
54.37; 2o H, 6.67; N, 18.34% ~ (CDC13) : 1.04 (6H) rn), 1.41 (3H, t), 1.50
(3H, d), 1.58 (3H, t0, 1.86 (1 H, m), 1.98 (1 H, m)) 2.41 (2H, q), 2.58
(4H, m), 3.02 (2H, q), 3.15 (4H, m), 4.38 (2H, q), 5.55 (1 H, m), 8.61 (1
H, s), 9.02 (1 H, s), 10.66 (1 H, s); 35 and the title compound of Example
139 (70mg, 13~0, 86%ee) as a solid.   0 ~ DEC Z004 WO 99154333 -104
PCTl1H991U0519 Found : C, 55.91'; H, 7.1 1; N, 18.55 C24H35t~W4S requires
C, 55.69; H, 6.82; N, 18.95% 5 b (CDC13) : 1.05 (6H, m), 1.40 (3H, t), 1.50
(3H, d), 1.57 (3H) t), 1.84 (1 H, m), 1.98 (1 H) m), 2.42 (2H, q), 2.58
(4H, m), 3.04 (2H, q), 3.15 (4H, m), 4.38 (2H, q) , 5.54 ( 1 H ) m), 8.61 (
1 H, s), 9.03 ('t H, s), 10.67 (1 H, s). EXAMPLE 140 0 2
3-Diethyl-5-f5-(4-ethylpiperazin-1-ylsulphonyll-2-(2-methoxy-1-methylethoxy
l pyridin-3-y11-2 6-dihydro-7H-pyrazolo(4 3-dlpyrimidin-7-one (isomer 1 ) 



and EXAMPLE 141 2
3-Diethyl-5-I5-(4-ethylpioerazin-1-ylsulphonvl)-2-(2-rnethoxy-1-methylethox
y) pvridin3-yl]-2.6-dihydro-7H-pyrazo1o14,3-dlayrimidin-7-one (isomer 2) 15
O ~O~O HN ~N N N ~ \N I 0=S=O i N J OiOv _O HN ~N. N w \w N ~ ~N I O=S=O i
CN N Obtained as solids (10%, 99.5%ee) and (10%) 99.1 %ee) respectively,
from the 2o title compound of Example 81 and 1-methoxy-2-propanol (5m1),
ioliowing a similar procedure to that described above, except, that hexane:
isopropanol: diethylamine (70:30:1) was used as the HPLC eluant. S (CDC13)
: 1.03 (3H) t), 1.40 (3H, t), 1.50 (3H, d), 1.58 (3H, t), 2.42 (2H, q),
2.58 (4H, oim); 3.03 (2H) q), 3.15 (4H, m), 3.55 (3H, s), 3.64 (1 H, m),
3.76 (1H, m), 2s 4.37 (2H, q), 5.60 (1 H, m)) 8.60 (1 H, s), 8.90 (1 H, s).
LRtvS : rn/z 535 (IJ~+2)'`   02 DEC 2004 WO 99I54333 PCT/lB99/00519
-105Found : C, 54.09; H, 6.91; N, 17.03. C2dH3~N~O~S requires C, 54.02; H,
6.61; N, 18.3 8% b (CDC13) : 1.04 (3H, t), 1.40 (3H, t), 1.50 (3H, d)) 1.58
(3H, i), 2.42 (2H, q), 2.58 s (4H) m), 3.02 (2H, q), 3..;1.2 (4H, m), 3.56
(4H, m), 3.65 (1 H) m)) 3.74 (1 H; m), 4.37 (2H, q), 5.60 (1 H, m), 8.60 (1
H, s), 8.90 (1 H, s). LRM S : m/z 535 (M+2)+, respectively. EXAMPLE 142 ~0
3-Ethyl-5-f5-l4-ethylpiperazin-1-ytsuiphonyl)-2-(2-methoxyethoxylpyridin-3-
y11-2~6-methyl-pyridin-2-yl)methyl-2.6-dihydro-7H-pyrazolo(4.3-dlpyrimidin-
7-one 0 0 i ~O MN ~N, N N ~ \N ` 



I O=S=O t CND .. _ N J is A mixture of the title compound of Example 82
(100mg, 0.176mmol), and potassium bis(trimethylsilyl)amide (175mg,
0.88mmol) in 2-methoxyethanol (1 ml) was heated under reflux for 18 hours,
then cooled. The solution was concentrated under reduced pressure and the
residue partitioned betv~een water (5m1) and dichloromethane (10m1), and
the mixture neutralised using (2N) ?o hydrochloric acid. The phases were
separated, the aqueous Payer extracted with dichloromethane (10m1)) and the
combined organic solutions dried (MgSOa), and evaporated under reduced
pressure. The crude product was purified by column chromatography on silica
gel, using dichloromethane:methanol:0.88 ammonia (96:4:0.4) as eluant, and
triturated ~5 v~ith pentane, to afford the title compound (27mg, 26%) as an
off-white solid.   0 2 DEC 2004 WO 99I54333 PCT/1 Q99/(119 -106Found : C,
5G.14; H) 6.09; N, 18.53. C2gH;~ENBC$S requires C, 56.36; H, 6.08; N,
18.78% b (CDC13) : 1.02 (3H, t), 1.30 (3H, t), 2.42 (2H, q), 2.57 (7H, m))
3.04 (2H, q), s 3.16 (4H, m), 3.58 (3H, s), 3.86 (2H, t), 4.79 (2H, t),
5.63 (2H, s)) 6.78 (1 H) d), 7.08 (1 H, d), 7.48 (1 H; m), 8.61 (1 H, s),
8.98 (1 H) s), 10.82'(1 H, s). EXAMPLE 143 3 Ethyl 5
15-(4-ethylpiperazin-1-ylsulphonyl)-2-f2-methoxy-1
(Rlmethylethoxv)pyridin-3-yll-2-(6-methypyridin-2-ytlmethyl-2,6-dihydro-7Hw
razalo(4 3-dlpyrimidin-7-one 0 o ~ V 'o art ~N, N N ~. ~N ~ ~ N I O=S=O I
CND .. tJ J Obtained as a white solid (12%) from the title compounds ofi
Examples 82 and is 165, using a similar procedure io that described in
Example 142, except the product was additionally purified by column
chromatography on silica gel, using an elution gradient of ethyl
acetate:methano1:0.88 ammonia (100:0:0 to 90:10:1 ),_and then triturated
wish pentane. b (CDC13) :1.03 (3H, t), 1.30 (3H, t), 1.50 (3H, d), 2.42
(2H) q), 2.55 {6H, m), 20 3.02 (2H, q), 3.15 (4H, m), 3.56 (4H, m), 3.66 (1
H, m), 3.76 (1 H, m), 5.62 (3H, m), 6.78 (1 H, d), 7.06 {1 H, d), 7.49 (1
H, rn), 8.61 (1 H, s), 8.90 (1 H, s), 10.84 (1 H, s). LFMS : mlz 611 (M+1
)+ 25   0 '1 D~.C 204 



1~~0 99I54333 -107 PCT/IB99/005) 9 EXAMPLE 144 3-Ethyl-5-f
5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pvridin-3-y11-25 L
-(pyridin-2-vl)ethyll-2.6-dihydro-7H-pyrazolo[4.3-dlpyrimidin-7-one (isomer
1 ) and EXAMPLE 145
3-Ethyl-5-f5-(4-ethylpioerazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-
yll-2j1
-(pvridin-2-yl)ethyll-2.6-dihydro-7H-pyrazolo14.3-dlpyrimidin-7-one(isorner
2) ~o O~ O N/ O HN ~N. N N ~ \N I O=S=O Cad rJ J la 20 O~ O N/ O H N ~-N N
w w N ~ ~N O=S=O i CND _ N J A mixture of the title compound of Example 84
(200mg, 0.35mmol) and potassium bis(trimethylsilyl)amide (350rng, 1.76mmol)
in 2-methoxyethanol (5ml) was stirred at 120C for 18 hours. The cooled
mixture was concentrated under reduced pressure and the residue partitioned
between aqueous saturated sodium bicarbonate solution (20m1) and ethyl
acetate (20m1). The phases were separated, the aqueous layer extracted with
ethyl acetate (2x10m(), and the combined organic solutions dried (MoS04),
and evaporated under reduced pressure. The crude product was purified by
column chromatography on silica gel, using an elution gradient of
dichloromethane: methanol .(100:0 to 95:5) io give a foam. This racemate
was further purified by HPLC using an AD 250 column and hexane:
isopropanol:diethylamine {50:50:1 ) as eluant to afford the title compound
of Example 144 {24mg, 11 %, 100.0oee)    0 2DEC 2004 W D 99I54333 -108
PCT/IB99/00519 8 (CDC13) : 1.02 (3H) t), 1.25 (3H, t)) 2.10 (3H, d), 2.40
(2H, q), 2.56 (4H, rn), 3.00 (2H, q), 3.13 (4H, m), 3.58 (3H) s), 3.86 (2H,
t), 4.77 (2H, t), 5.83 (1 H, q), 7.18 (2H, m), 7.60 (1 H, m), 8.55 (1 H,
d), 8.60 (1 H, s), 8.96 (1 H, s), 10.82 (1 H, s s). LRMS : m/z 598 (M+1 )+
and the title compound of Example 145 (28mg) 13%, 99.8%ee). 8 (CDC13) :
1.00 {3H, t), 1.24 (3H, t), 2.10 (3H, d), 2.40 (2H, q), 2.55 (4H, m), 3.00
{2H, q), 3.14 (4H, m), 3 57 (3H, s), 3.84 (2H, t), 4.78 (2H, t), 5.82 (1 H,
q), 



~0 7.18 (2H, m), 7.60 {1 H, m)) 8.54 (1 H, d), 8.60 (1 H, s), 8.94 (1 H,
s), 10.82 (1 H, s). LRMS : rn/z 598 (M+1 )+ EXAMPLE 146 is 5 (2
Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yil-3-ethyl-2-(pyridazin
3-yl)methyl-2.6-dihydro-7H-pvrazolof4.3-d]pyrimidin-7-one 0 ~O HN ~-N. N N
~ \N ` N I ~ ~ ~N O=S=O CND N J A suspension of the title compound of
Preparation 142 (1.12g, 4.55mmol) and 2o triethylamine (1.5g) 13.7mmo1) was
added to an ice-cold suspension of the title compound of Preparation 28
(2.0g, S.Ommol) in dichloromethane (25m1), and the reaction stirred at room
temperature for 2 hours. The reaction mixture was washed with brine (l5mi),
saturated aqueous sodium bicarbonate solution (2x10mi),~ more brine (15m1),
dried (MgSO~) and evaporated under reduced ?s pressure. The residue was
purified by column chromatography on silica gel   02 DEC 2004 Vr'O 99/54333
-109 PCT/IB99/00519 using an elution gradient of
dichloromethane:methanol:0.88 ammonia (99:0:1 to 96:3:1 ) to give a solid
(1.73g). 5 A mixture of this intermediate (829mg, 1.45mmol) and potassium
bis(trimethylsilyl)amide (347mg, 1.74mmol) in 3-methyl-3-peritanol {3m1)
was heated under reflux for 6 hours, and then stirred for 72- hours at room
temperature. Additional potassium bis(trimethylsilyl)amide (87mg, 0.43mmol)
was added, the reaction heated under reflux for a further 5 hours, then
cooled, ~0 2M hydrochloric acid (2m1) added and the mixture concentrated
under reduced pressure. The residue was partitioned between dichloromethane
(20m1) and water (10m1), the Payers separated, the organic phase washed
consecutively v~ith water (10m1), saturated sodium bicarbonate solution
(10m1), brine (10m1), dried (MgS04) and evaporated under reduced pressure.
The crude product was is purified by column chromatography on silica gel
using an elution gradient of dichloromethane: methanol {100:0 10 98:2) io
afford the title compound (1.24g, 49%) as a light brown foam. S (CDC13) :
1.02 (3H, t), 7.36 (3H, t), 1.59 (3H, t), 2.40 (2H,~ q), 2.55 (4H, m), 3.14
(6H, m)) 4.76 (2H, q), 5.90 (2H, s), 7.46 {1 H, m), 7.56 .~(1 H, m), 8.63
(1 H, s), 9.o1 (~ 1-I, S), 9.1 a (~ H, d), 10.70 (1 H, S). LRI~S : rn/z 554
(M+1)T EXAMPLE 147 5
[2-n-Butoxv-5-f4-ethyloiperazin-1-vlsulphonyllpyridin-3-vll-3-ethyl-2(~yrid
azin-3-yllrnethvl-2 6-dihydro-7H-pyrazoloL4 3-dlpvrimidin-7-one ~5 . 0 ~O
HN -~N; N N \ ~N ~ N I / ~ ~N 0=S=O -. . . , , CN1 JN   



0 'Z ~~~ 2004 Vr'O 99154333 -110 PCT/1B99/00~ 19 Potassium
bis(trimethylsilyl)amide (35mg, 0.176mmol) was added to a solution of the
title compound of Example 746 (80rng, 0.145mmol) in n-butanol (2m1), 5 and
the reaction stirred at 710C fior 6 '/2 hours. The cooled mixture was
concentrated under reduced pressure and the residue partitioned between
ethyl acetate (20m1) and sodium bicarbonate solution (~ Ornl). The phases
were separated, the organic layer washed with additional sodium bicarbonate
solution (10m1), brine (10m1), dried (MgSCa4) and evaporated under reduced
~o pressure. The crude product was purifiied by column chromatography on
silica gel using an elution gradient of dichloromethanerrnethanol:0.88
ammonia (100:0:0 to 99.6:0.4:0.5) to afford the title compound (50mg, 59%)
as a white foam. b (CDC13) : 1.04 (6H, m), 1.35 (3H, t), 1.58 (2H, m), 1.95
(2H, m), 2.41 (2H, q), ~s 2.57 (4H, m), 3.10 (6H, m), 4.6& (2H, t), 5.90
(2H, s), 7.46 (1 H, m), 7.56 (1 H, m), 8.62 (1 H, s), 9.01 {1 H, s), 9.17
(1 H, d), 1 D.79 (1 H, s). LRMS : m/z 582 (M+1 )+ EXAMPLE 'J48 20
3-Ethvl-5- 5- 4-ethyl^iperazin-1- lsulphonvl -2- 2-methoxveth lamino
ridin-3yl~-2-methvl-2 6-dihydro-7H-pvrazolo(4.3-dlpYrimidin-7-one 0 ~O~NH
HN ~N) Nw w N ~ ~N 0=S=O i CND N J ?5 A mi>aure of the lisle compound of
Example 78 (200mg, 0.42mmol), and copper (II) sulphate pentahydrate (150mg,
0.60mmol) in 2-rnethoxyethylamine (2m1)   U 2 D'~C 2004 WO 99i5333 -111
PC'FlIB99/UU519 was heated under reflex for 2 hours, then cooled. The
reaction was partitioned between dichloromethane (20m1) and aqueous sodium
carbonate solution (5m1), and the layers separated. The organic phase was
dried (Na2SOA) and s evaporated under reduced pressure. The residue was
purified by column chromatography on ~ silica gel using an elution gradient
of dichloromethane: methanol (98:2 to 95:5) to afford the title compound
{150mg) 69%). b {CDG13) : 1.04 (3H, t), 1.40 {3H, t), 2.42 (2H) q), 2.55
(4H, m), 2.92 (3H, s), 3.01 (2H, q)) 3.13 (4H, m), 3.50 (4H, m), 3.48 (3H,
s), 3.68 (2H, t), 3.88 (2H, t), io 4.07 (3H, s), 8.34 {1 H, s), 8.58 (1 H,
s). LRtJIS : mlz 519 (M+1)+ EXAMPLES '143 TO 153 is The compounds of the
general formula: o R13 HN ~N 



N-R1 N ~ `N I ~r O=S=O CND N J were prepared from the appropriate
pyrazolo[4,3-d]pyrimidin-7-ones and amines, using procedures similar to
that described in Example 148. 20 ~5   0 2 DEC 2004 W'C3 99/y333 -112 PCT/l
B99lOQ5t 9 Exam leR1R13 - _Data149CH3rJ~b (CDC13) : 1.02 (3H, t), 1.37 (3H,
t),2.26-2.42 {4H, m), 2.54 (4H, m), 3.01(2H, q), 3.10 {4H, m), 4.05 (7H,
m), 8.00(1 H, s), 8.57 (1 H, s). .LRMS : m/z 487 (M1 )''150CHs~.8 (CDC13) :
1.02 (3H, t), 1.35 (3H, 1), 1.89(4H, m), 2.39 (2H, q); 2.55 (4H, m),
3.00(2H) q), 3.11 (4H, m), 3.40 {4H) m), 4.08(3H, s), 8.00 (1 H, s), 8.57
(1 H, s).LRMS : mlz 50'1 M+1151CH~CH3rJ.Found : C) 55.53; H, 6.70; N)
21.52. C2aH~aN803S requires C, 56.01; H, 6.66;N, 21.77%b (CDC13) : 1.03
(3H, t), 1.38 {3H, t), 1.60(3H, t), 1.88 (4H, m), 2.41 (2H) q)) 2.57(4H,
m), 3.01 (2H,q ), 3.10 {4H, m), 3.42(4H, m), 4.38 (2H, q), 8.00 (1 H, s),
8.58(1 H, s), 9.20 (1 H, s).LRMS : mlz 515 M+1 ''152N'~~~Found : C, 54.63;
H_, 6.15; N, 20.97.~ .NHC2~H~5N904S requires C) 54.89; H, 6.14;N 21.34%b
(CDC13) : 1:01 ~(3H, t)~ 1.33 (3H, i), 2.38(2H, q), 2.54 (4H, m),.3.07 (2H,
q), 3.16(4H, m), 3.41 (3H, s), 3.65 (2H, t), 3.85(2H, q)) 5.67 (2H, s),
7.19 (1H, d)) 7.25(1 H, m), 7.68 (1 H, m), 8.14 (1 H, s), 8.56.(1 H, s))
8.58 (1 H, d), 9.92 {1 H, s), 10.07(1 H, m). ..LR~r~S : mlz 582 (n9+1
)''153. r~N. ~8 (CDC13) : 1.03 (3H, t), 1.26 (3H, t), 1.92 02 3 m) 56 (4H 2
4 2H~. , , . 1 ( , q), (4H, m), 2.~.10 4H m 3.42 4H, m , 5.68 



(2H, q), 3 { , ), ( )(2H, s), 7.19 (1 H, d), 7.26 (1 H, m), 7.67(1 H, m),
8.01 (1 H, s), 8.58 (2H, m), 9.24(1 H, s).LRMS : mlz 578 (M+1 )+   0 2 DEC
2004 WO 99154333 PCT/1899100519 -113- , EXAMPLE 154
5-f2-(N-Cyclopr~lmeihyl-N-methylamino)-5-(4-ethvlpiperazin-1 5
ylsulphonyl)p ridy in-3-yll-3-ethyl-2-meihyl-2,6-dihydro-7H-pyrazolo(4,3d
pyrimidin-7-one 0 ~N~ HN ~N,N- N ~ \N O=S=O i C N. N J A mi~,~ture of the
title compound of Example 78 (200mg, 0.42mmol), and Nlo
cyclopropyimethyl-N-rnethyiamine (600rng, 7.05mmol; obtained from the title
compound of Preparation 168) and potassium bis(trimethylsilyl)amide (250mg,
1.26rnmol) in N,N-dimethylformamide (2m1), vas stirred at 10bC for 18
hours. The cooled mixture was partitioned between ethyl acetate {20mi) and
aqueous sodium bicarbonate solution (10m1), and the phases separated. The
organic js layer was dried (MgS04), and evaporated under reduced pressure.
The residue was purified by column chromatography on silica gel using an
elution gradient of dichloromethane: methanol (100:0 10 95:5) to afford the
title compound (100rng, 46%) as a solid. 8 {CDC13) : 0.54 (2H, m), 0.71
(2H, m), 1.02 (3H, t), 1.37 (4H, m), 2.40 (2H, q), 20 2.56 (4H, m),
2.78-3.13 (11 H, m), 4.08 (3H, s), 8.32 (1 H, s)) 8.60 (1 H, s). LRMS : m/z
515 (M+1 )+ ~s   0 2 pEC 2004 WO 99~sa333 -114 EXAMPLES 155 TO 156 s The
compounds of the general formula: 0 R13 HN ~N~ N`N N I O=S=O I CND N J
PC?/IB99I00519 



were prepared from the title compound of Example 78 and the appropriate io
.amiries, using procedures similar to that described in Example '154. Exam
leR13Datai 550 (CDC13) : i .0 i (3H, t), i .40 (3H, t), 1.58 (2H, m),1.64
(2H, m), 1.77 (4H, m)) 2.41 (2H, q), 2.55 (4H,Nm), 3.02 (2H, q), 3.12 {4H,
m), 3.25 (2H, m), 4.10(3H, s), 8.55 (1 H, s), 8.63 (1 H, s), 10.63 (1 H,
s).LRMS : m/2 515 (M+1 '`1560  ~ ~8 (CDGI3) : 1.04 (3H, t), 1.40 (3H, t),
2.42(2H, q), 2.58 (4H, m), 3.03 (2H, q), 3.16 (4H, m), 3.35 (4H)N6 4H m
4.10 3H, s , 8.55 (1 H, s), 8.68 rn), 3.8 ( , ), ( )(1 H, s), 10.40 (1 H,
s).LRMS : m/z 517 (M+1 is   ~ 2 u~~ 20~~ W O 99I54333 PCT/I B99/00519 -115
EXAMPLE 157 3-Eihyl-5-f
5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propylaminopyridin-3-yll-2
~~~midin-2-yl)methyl-2 6-dihydro-7H-pvrazolo(4,3-d~pyrirnidin-7-one 0 ~NH
HN ~N. N N \ ~,N s. N I ~ \ O=S=O CND N J A mixture of the title compound
of Preparation 160 (226mg, 0.39mmol) and ~o potassium t-butoxide {112mg)
l.Ommol) in n-propanol (20mi), was stirred under reflux for 5 days) then
cooled. Saturated ammonium chloride si~lution (5m1) was added, this
solution poured into ethyl acetate (50m1), and ihe~~fayers separated. The
organic phase vas washed with sodium bicarbonate solution (20m1), then
brine (20m1)) dried (MgSO~) and evaporated under reduced pressure. The ~s
residue was purified by column chromatography on silica gel,using an
elution gradient of dichloromethane: melhanol (100:0 to 4:6) to give an
oil. This was crystallised from ether to afford the title compound (9mg,
4%) as a white solid. 8 (CDC13) : 1.00 (3H, t), 1.18 (3H, t), 1.28 (3H, t),
1.70 (2H, m), 2.38 (2H, q), 2.50 (4H, m)) 3.00 (2H, q), 3.07 (4H, m), 3.57
(2H, q), 5.62 (2H, s), 7.19 (1H, 2o m), 7.63 (1 H) m), 8.02 (1 H, s), 8.55
(2H, m), 9.60 (1 H, s), 9.8D (1 H, s). LRMS : m/z 566 (M+1)+   TWO 99l54333
-116 0 2 OEC 2004 PCTliH99100s19 PREPARATION 1
2-Ethoxypyridine-3-carboxylic acid A solution of potassium t-butoxide
(44.9g, 0.40mo1) in absolute ethanol s (300m!) was added slowly to a
solution of 2-chloronicotinic acid (30g, 0.19mo1) in absolute ethanol
(100m1) and the reaction mixture heated in a sealed vessel at 170C for 20
hours, then allowed to cool. The resulting mixture was evaporated under
reduced pressure, the residue dissolved in water (200m1) and the solution
acidified to pH 3 with hydrochloric acid and extracted with 



to dichloromethane (4x200m1). The combined extracts were dried (Na2S04)
anal evaporated under reduced pressure to give the title compound (27.4g,
41 %) as a white solid. b (CDCi3): 1.53 {3H,t), 4.69 (2H,q), 7.13 (1 H,m),
8.37 (1 H,d)) 8.48 (1 H,d). 15 PREPARATION 2
2-l2-f~lethoxyethoxy)pyridine-3-carboxylic acid Obtained as a brown solid
(92%) from 2-chloronicotinic acid and 2methoxyethanol, using the procedure
of Preparation 1. Found: C, 54.89; H, 5.61; N, 7.03. C9H;,NO~ requires C,
54.82; H, 5.62; N, 7.10%. 8 (CDC13): 3.45 20 (3H,s), 3.79 {2H,t), 4.74
(2H,t), 7.14 (1 H,m), 8.36 (1 H,d), 8.46 (1 H,d). LRMS: m/z 198 (M+1 )+.
PREPARATION 3 2-Ethoxypyridine-3-carboxylic acid ethyl ester ~s A
suspension of the title compound of Preparation 1 ('16.4g, 98mmol) and
caesium carbonate (32g, 98rnmol) in dirnethyltormamide (240m1) was stirred
at room temperature for 2 hours. Ethyl iodide {7.85m1, 98mmol) was added
and the reaction mixture stirred for 24 hours, then evaporated under
reduced pressure. The residue was partitioned between aqueous sodium 3o
carbonate solution (100m1) and ethyl acelate (100m1), the phases separated
and the   0 2 DES 2004 WO 99/s4333 -1 i 7 PCTIIB99/005i9 aqueous phase
extracted with ethyl acetate (2x100m1). The combined organic solutions were
washed wish brine, dried (Na2SOa) and evaporated under reduced pressure to
yield the title compound (18.0g, 94%) as a pale yellow oil. s b (CDC13):
1.41 (6H,m), 4.36 (2H,q)) 4.48 (2H,q), 6.90 (1 H,m), 8.12 (1 H,d), 8.28 (1
H,d). PREPARATION 4 2-(2-Methoxyethoxy pyridine-3-carboxylic acid et~rf
ester to Obtained as a brown oil (98%) from the title compound of
Preparation 2, using the procedure of Preparation 3. Found: C, 58.36; H,
6.74; N, 6.04. C"H,5N04 requires C, 58.66; H, f.71; N, 6.23%. b (CDC13):
1.37 (3H,t)) 3.44 (3H,s), 3.78 {2H,t), 4.34 (2H,q), 4.56 (2H,t), 6.92 (1
H,m), 8.13 (1 H,d), 8.26 (1 H,d). LRMS: mlz 226 (M+1 )''. is PREPARATION 5
2-Ethoxy-5-nitropyridine-3-carboxylic acid ethyl ester Ammonium nitrate
(5.36g, 66mmo1) was added portionwise to a stirred, ice-cooled solution of
the title compound of Preparation 3 (4.66g, 22.3mrnol) in 2o
trifluoroacetic anhydride (50m1) and the reaction mixture stirred for 18
hours at room temperature, then carefully poured into stirred ice-water
(200g). The resulting suspension was stirred for 1 hour, then the
precipitate collected, washed with water and dried under suction to provide
the title compound (3.29g, 61 %). 8 {CDC13): 1.41 (3H,t), 1.48 (3H,t), 4.41
(2H,q), 4.62 (2H,q), 8.89 ~s (1 H,s), 9:16 (1 H,s). PREPARATfON 6
2-(2-Methoxyethoxy)-5-nitropyridine-3-carboxylic acid ethyl ester Ammonium
nitrate (10.57 g, 131 mmol) was added portionwise to a 3o stirred,
ice-cooled solution of the title compound of Preparation 4 (14.80g,   0 2
DEC 2004 \~VO 99I54333 r~cTns99ioos~9 -11865.7mmol) in trifluoroacetic
anhydride (150m1) and the reaction mixture stirred for 3 hours at room
temperature, then carefully poured onto stirred ice (120g). The resulting
solution was extracted with dichloromethane (3x150m1), then the 



s combined extracts dried (MgSO4) and evaporated under reduced pressure.
The residual orange' oil was purified by column chromatography on silica
gel, using an elution gradient of dichloromethane: methanol ( 100:0 io
97:3), to furnish the title compound (11.49g, fi5%) as a white solid.
Found: C, 48.78; H, 5.13; N, -i0.29. C~~HyaN206 requires C, 48.89; H, 5.22;
N, 10.37%. s (CDC13): ~ 0 1.42 (3H,1), 3.46 (3H,s), 3.83 (2H,t), 4.41
(2H,q), 4.70 (2H,t), 8.92 ( 1 H,s), 9.16 (1 H,s). LRMS: mlz 271 (M+1 )*.
PREPARATION 7 5-Amino-2-ethoxypyridine-3-carboxylic acid ethyl ester 15 A
stirred mixture of the title compound of Preparation 5 (5.3g, 22mmol),
Raney nickel (2.50g) and ethanol (150m1) was hydrogenated.at 345kPa (50psi)
and 50C for 18 hours, then allowed to cool and filtered. The filtrate was
combined with an ethanol wash (150m1) of the filter pad and then evaporated
under reduced pressure. The residue was triiurated with dichloromethane and
2o the resulting solid collected and dried to afford the title compound
(4.56g, 98%) as a tan-coloured solid. Found: C, 57.12; H, 6.79; N, 12.98.
C,oH,4N20s requires C, 57.13; H, 6.71; N, 13.33%. b {CDC13): 1.39 (6H,
2xd), 3.41 (2H,s), 4.35 (4H,m), 7.55 {1 H,s), 7.78 (1 H,s). LRMS: m/z 211
(M+1 )*. 25 . PREPARAT10N 8 2-Ethoxy-5-nitropyridine-3-carboxylic acid 5M
Aqueous sodium hydroxide solution (4m1, 20mmo1) was added dropwise~ to a
Stirred solution of the title compound of Preparation 5 (5.1 g) 20mmol) in
ethanol (100m1) and the reaction mixture stirred at room ~o temperature for
18 hours, then evaporated under reduced pressure. The   o z o~c zoo4 WO
99l54333 .~ 1g_ PCTlIB991005t9 residue was suspended in water (50m1) and
the stirred suspension acidified to pH 3 with hydrochloric acid. The
resulting aqueous solution was exlracted with ethyl acetate (3x100m1), then
combined extracts washed with brine {100m1), s dried (Na2S04) and
evaporated under reduced pressure to afford a beige solid. The crude
product was crysialiised from hexane-ethyl acetate to give the title
compound (3.32g, 781) as beige crystals. b (CDC13): 1.55 (3H,t)) 4.78
(2H,q), 9.17 (1 H,s)) 9.23 (1 H,s). to PREPARATION 9
2-f2-Methoxyethoxyl-5-nitropyridine-3-carboxylic acid 1 M Aqueous sodium
hydroxide solution (40m1, 40mmol) was added to a stirred, ice-cooled
solujion of the. title compound of Preparation 6 (4.Og, 14.8mmol) in
1,4-dioxan (40m1) and the reaction mixture stirred for 1.5 hours, ns then
concentrated under reduced pressure to half its volume and acidified with
hydrochloric acid to pH 3. The resulting suspension was extracted with
dichloromethane (3x50m1), then the combined extracts dried (MgSOA) and
evaporated under reduced pressure to yield the title compound (2.61g, 73%)
as a buff-coloured solid. Found: C, 4.11; H, 4.04; N, 11.46. CgH,oN2O6
requires 2o C, 44.63; H, 4.16; N, 11.57%. 8 (CDC13): 3.47 (3H,s), 3.83
(2H,t); 4.82 (2H;t), 9.15 (1 H,s), 9.21 (1 H,s). LRMS: m/z 2Q3 (M+1 )+. ..
PREPARATION 70 2-Aminopyridine-5-sulphonic acid 2s - 2-Aminopyridine (80g,
0.85mo1) was added portionwise over 30 minutes to stirred oleum (320g) and
the resulting solution heated at 140C for 4 hours, then allowed to cool.
The reaction mixture was poured onto stirred ice (200g) and this mixture
stirred at ice-salt bath temperature for a further 2 hours.   0 2 DEC 2004
V1'O 99154333 PCT/1B99I00519 



-120The resulting suspension was filtered, then the collected solid washed
successively with ice-water (200m!) and cold industrial methylated spirit
(LMS) (200m1) and, finally, dried under suction to provide the title
compound {111.3g, s 75%) as a solid. LRMS: mlz 7 75 (M+1 )+. PREPARATION 1
i 2-Amino-3-bromopyridine-5-sulphonic acid Bromine (99g, 0.62mo1) was added
dropwise, over 1 hour, to a stirred, io hot solution of the title compound
of Preparation 10 (108g, 0.62mo1) in water {600m1), at such a rate as to
maintain steady reflex. When the addition was complete, the reaction
mixture was allowed to cool and then filtered. The resulting solid was
washed wish water and dried under suction to furnish the title compound
(53.4g, 34%). b (DMSOds): 8.08 {1 H,s)) 8.14 (1 H,s). LRMS: mlz is 253
(M)+. PREPARAT10N 12 3-Bromo-2-chloropyridine-5-suiphonyl chloride A
solution of sodium nitrite (7.6g, 110mmol) in water (30m1) was added 2o
dropwise to a stirred, ice-cooled solution of the title compound of
Preparation '11 (25.3g, 100mmol) in 20 ~o hydrochloric acid (115m1), at
such a race as to l maintain the temperature below 6C. The reaction mixture
was stirred for 30 minutes at 0C for a further 1 hour at room temperature,
then evaporated under reduced pressure. The residue was dried under vacuum
at 70C for 72 hours, 2s then a mixture of the resulting solid, phosphorus
pentachloride (30g, 144mmol) and phosphorus oxychloride (1 ml) was heated
at 125C for 3 hours and then allowed to cool. The reaction mixture was
poured onto stirred ice (100g) and the resulting solid collected and washed
with water. The crude product VJaS dissolved in dichloromethane, then the
solution dried (MgS04) and evaporated ~o under.reduced pressure to affiord
the title compound (26.58g, 91 %) as a yellow solid. b (CDC13): 8.46 (1
H,s), 8.92 (1 H,s).   0 2 -DCC 2004 WO 99I5333 -121 PC?/1B99/00519
PREPARATION 13 3-Bromo-2-chloro-5-(4-ethylpiperazin-1-ylsulphonyl)pyridine
A solution of 1-ethylpiperazine (11.3m1) 89rnmol) and triethylamine 5
(12.5m1, 89mmo1) in dichloromethane (150m1) was added dropwise to a
stirred, ice-cooled solution of the title compound of Preparation 12 (23g)
79mmol) in dichloromethane (150m1) and the reaction mixture stirred at
0C'for 1 hour, then evaporated under reduced pressure. The residual brown
oil was purified by column chromatography on silica gef, using an elution
gradient of ~o dichloromethane: methanol (99:1 to 97:3), to give the title
compound (14:5g, 50%) as an orange solid. 8 (CDC13): 1.05 (3H,t), 2.42
(2H,q)) 2.55 (4H,m), 3.12 (4H,m), 8.24 (1 H,s), 8.67 (1 H,s). PREPARATION
14 ~s
3-Bromo-5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridine A
0.5M solution of potassium bis(trimethylsilyl)amide in toluene (8.1 ml,
4.07mmol) was added to a stirred, ice-cooled solution of^ 2-rnethoxyethanol
(416u1, 5.4mmol) in anhydrous tetrahydrofuran (30m1) and the resulting
solutiion stirred at 0C for 1 hour. Next, the title compound of Preparation
13 {1.0g, 20 2.71 mmol) was added portionwise and the reaction mixture
stirred at room temperature for 2 hours, then diluted with ethyl acetate
(40m1). The resulting a mixture was washed with water (10m1), dried (MgS04)
and evaporated under reduced pressure to yield a yellow oil which was
purified by column chromatography on silica gel, using dichloromethane:
methanol (97:3) as ?s eluant; to provide the title compound (1.02g, 92%) as
a colourless oil. Found: C) 40.83; H, 5.32; N, 9.99. C~4H22BtN30-0S
requires C, 41.'J 8; H, 5.43; N, 10.29%. 8 (CDC13): 1.04 (3H,t)) 2.42
(2H,q), 2.53 (4H,m), 3.07 (4H,m), 3.46 (3H,s), 3.78 (2H,t), 4.60 (2H,t),
8.10 (1 H,s), 8.44 {1 H,s). LRMS: mlz 408 (M)+.   0 2 DEC 2004 WO 99154333 



-122 PCT/IB99/00519 PREPARATION 15 3-Brorno-2-
2-ethoxyethoxy)-5-(4-ethylpiperazin-1-ylsulphonyl)pvridine Sodium metal
(93mg) 4mmol) was added to a stirred solution of 2s ethoxyethanol (537p!,
5.5mmol) in anhydrous tetrahydrofuran (5m1). When the sodium had dissolved,
the title compound of Preparation 13 (1.0g, 2.7mmol) was added portionwise
and the reaction mixture stirred for 18 hours at room temperature, then
concentrated under reduced pressure. The residue was partitioned between
ethyl acetate (10m1) and brine (10m1), the phases to separated and the
aqueous phase extracted with ethyl acetate (2x10m1). The combined organic
solutions were washed with brine, dried (MgS04) and evaporated under
reduced pressure, then the residue purified by column chromatography on
silica gel, using an elution gradient of hexane: dichloromethane: methanol
(50:50:0 to 0:98:2), to furnish the title compound is (985mg, 86l) as a
yelfov~ oil. S (CDCl3): 1.03 (3H,t), 1.22 (3H,i), 2.40 (2H,q), 2.54 (4H,m),
3.07 (4H,m), 3.61 (2H,q), 3.82 (2H,t), 4.59 (2H~,t), 8.10 (1 H,s), 8.43
(lH,s). LRMS: m/z423 (M+1)+. PREPARATION 16 20
3-Bromo-5-(4-ethylQiuerazin-1=ylsulphony!)-2~-(3-rnethoxvprop-7-oxy)pyridin
e Obtained as an oil (95%) from the title compound of Preparation 13 and 1
3-methoxypropan-1-ol, using the procedure of Preparation 15. 8 (CDCI;~):
1.04 (3H,t)) 2.09 (2H,m), 2.42 (2H,q), 2.52 (4H,m), 3.08 (4H,m), 3.37
(3H,s), 3,57 (2H,t), 4.54 (2H,t), 8.09 (1 H,s), 8.45 (1 H,s). LRMS: m/z 423
(M+1 )+. 25 PREPARATION 17
3-Bromo-5-(4-ethylpiperazin-1-ylsulphonyl~-2-(tetrahydrofuran
3(S)-vloxylpyridine A mixlure of a 2M solution of sodium
bis(trimethylsilyl)amide in 3o tetrahydroiuran (1.83m1, 3.66mmol),
(S)-(+)-3-hydroxytetrahydrofuran (272p1,   0 2 DEC 2004 W O 99154333 -123
prrng99~oost9 6mmol) and tetrahydrofuran (40m1) was stirred for 30 minutes
at room temperature. Next, the title compound of Preparation 13 (750mg,
2mmol) was added and the reaction rnixiure stirred for 18 hours, then
evaporated under s reduced pressure. The residue was purified by column
chromatography on silica gel) using an elution gradient of hexane: ethyl
acetate (25:75 to 0:100), to afford the title compound (430mg, 51 %) as an
oil. b (CDC13): 1.06 (3H,t), 2.20 (1 H,m), 2.30 (1 H,m), 2.42 (2H,q), 2.56
(4H,m), 3.08 (4H,m), 3.94 (2H,m), 4.02 (1 H,m), 4.11 (1 H,m), 5.62 (1 H,m),
8:12 (1 H,s), 8.44 (1 H,s). LRMS: mlz 420 to (M)+. PREPARATION 18
2-Ethoxy-5-(4-eth~lpit7erazin-1-ylsulphonyllpyridine 3-carboxylic acid
ethyl ester 15 Sodium nitrite (2.22g, 32.i mmol) was added to a stirred
solution of the title compound of Preparation 7 (4.5g, 21.4mmol) in a
mixture of concentrated hydrochloric acid (90m1) and glacial acetic acid
(90m1) at -20C and the resulting mixture stirred for 2 hours, whilst
allowing the temperature to rise to 0C. The mixture was cooled again to
-20C, liquid sulphur dioxide (50m1) and 2o a solution of copper(II)
chloride (8.4g, 62.5mmol) in a mixture of water (9m1) and acetic acid
(80m1) added, then the reaction mixture stirred for 30 minutes at 0C,
followed by a further 2 hours ai room temperature. The resulting mixture
was poured onto stirred ice (80g) and the aqueous solution thus obtained
was extracted with dichloromethane (3x50m1). The combined extracts were
dried ?s (MgS04) and evaporated under reduced pressure to give the crude
sulphonyl chloride as a brown oil. 1-Ethylpiperazine (70.9m1, 85.6mmol) was
added to a stirred solution of the sulphonyl chloride in ethanol (60m1) and
the reaction mixture stirred for 18   



o v c~c Zoos W'O 99/S4333 PCT/11~99100519 -124hours at room temperature,
then evaporated under reduced pressure. The residue was partitioned between
water (20m1) and dichloromethane (30m1), the separated aqueous phase
extracted with dichloromethane (2x30m1), then the 5 combined organic
solutions dried (MgS04) and evaporated under reduced pressure. The residual
brown oil was purified by column chromatography on silica gel, using an
elution gradient of dichloromethane: methanol (~ 00:0 to 98:2), to yield
the title compound (5.0g, 63%) as a pale brown oil. Found: C) 51.40; H,
6.77; N, 11.18. Cy6H25N305S requires C, 51.74; H, 6.78; N) 11.31%. ~0 8
(CDC13): 1.02 (3H,t), 1.39 (3H,t), 1.45 (3H,t), 2.40 (2H,q), 2.54 (4H,m),
3.08 (4H,m), 4.38 (2H,q), 4.55 (2H,q)) 8.37 (1 H,s), 8.62 (1 H,s). LRMS:
m/z 372 (M-r1 )'`. PREPARATION 19 Is
5-l4-Ethylpiperazin-1-ylsulphonyll-2-!2-methoxyethoxy)pyridine-3-carboxylic
acid ethyl ester Triethylamine (3m1, l9mmol) and tetrakis
(triphenylphosphine) palladium (0) (260mg, 0.22mmol) were added to a
solution of the title compound ofi Preparation 14 (1.30g, 3mmol) in ethanol
(15m1) and the mixture heated under 2o carbon monoxide at 100C and 1034 kPa
(.150psi) in a sealed vessel for 7 8 hours, then allowed to cool. The
reaction mixture was filtered and the filtrate evaporated under reduced
pressure to provide a yellow solid. The crude product was purified by
column chromatography on silica gel, using an elution gradient of
dichloromeihane: methanol (100:0 to 97.3), to furnish the title 2s compound
(1.10g, 92%) as a yellow oil. 8 (CDC13): 1.02 (3H,t), 1.38 (3H,t), 2.40
(2H,q), 2.53 (4H,m), 3.08 (4H,m), 3.43 (3H,s), 3.80 (2H,t), 4.38 (2H,q),
4.63 (2H,t), 8.40 (1 H,s), 8.61 (1 H,s). 1_RMS: m/z 402 (M+1 )+.   0 2 DEC
2004 WO 99/S4333 -125 PCTIIB99/QOSi9 PREPARATION 20 2 (2
Ethoxyethoxyl-5-(4-ethylpiperazin-1-ylsulphonyl)pyridine-3-carboxylic acid
ethyl ester Obtained as a gum (96%) from the title compound of Preparation
15, using the procedure of Preparation 19. b (CDC13): 1.03 (3H,t)~, 1.22
(3H,t)) 1,.38 (3H,t), 2.40 (2H,q), 2.52 (4H,m), 3.08 {4H,m), 3.C0 (2H,q),
3.83 (2H,t), 4.38 (2H,q)) 4.62 (2H,t), 8.40 (1 H,s), 8.62 (1 H,s). LRMS:
mlz 416 (M+1 )'`. to PREPARATION 21
5-(4-Ethyltaiperazin-1-ylsulphonyl)-2-(3-rnethoxyprop-1-oxy)-pyridine-3. _
carboxylic acid ethyl ester A mixture of triethylamine (5m1, 35.9mmol),
tetrakis (triphenyiphosphine) palladiu>:n (0) (200mg, 0.17mmol), the title
compound of Preparation 16 (1.08g, is 2.54mmol) and ethanol (25m1) vas
heated under carbon monoxide at 100C and '! 034 kPa (150psi) in a sealed
vessel fior 18 hours) then allowed to cool. The mixture was filtered and
the filtrate evaporated under reduced pressure. The residue was dissolved
in ethyl acetate (40m1) and the solution washed consecutively with
saturated aqueous sodium bicarbonate solution (20m1), brine ?o (20m1) and
2M hydrochloric acid (5x10m1). 'The combined acidic extracts were basil ied
using solid sodium bicarbonate and the solution extracted wish ethyl
acetate (2x25m1). The combined organic extracts were dried (MgS04) and
evaporated under reduced pressure to afford the title compound (640mg, 68%)
as an oil. 8 (CDC13): 1.05 (3H,t), 1.39 (3H,i), 2.09 (2H,m), 2.41 (2H,q),
2.54 2s (4H,m), 3.08 (4H,m), 3:36 (3H,s), 3.58 (2H,t), 4.39 (2H,q), 4.57
(2H,t), 8.40 (1 H,s), 8.64 (1 H,s). l-RMS: m/z 416 (M+1 )'`.   0 2 U~~ 2004
WO 99I54333 



-72C~ PCT/I B99/00519 PREPARATION 22
5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(tetrahydrofuran-3(S)-yloxy)pyridine-3
carboxylic acid ethyl ester Obtained as a yellow oil (78%) from the title
compound of Preparation 17, using the procedure of Preparation 19. b
(CDC13): 1.05 (3H,t), 1:39 (3H,t), 2.20 (1 H,m), 2.30 (1 H,m), 2.42 (2H,q),
2.55 (4H,m), 3.09 (4H,m), 3.97 (3H,m), 4.14 (1 H,m), 4.38 (2H,q), 5.70 (1
H,rn), 8.41 (1 H,s), 8.fi2 (1 H,s). LRMS: mlz 41 a (M+1 )+.  PREPARATION 23
2-Ethoxy-5-!4-ethylpioerazin-1-ylsulphonyl)pyridine-3-carboxylic acid A
mixture of the title compound of Preparation 18 (4.96g) 13.35mmol), 2M
aqueous sodium hydroxide solution (25m1, 50mmol) and ethanol (25m1) was is
stirred at room temperature for 2 hours. The resulting mixture was
concentrated under reduced pressure to half its volume, washed with ether
and acidified to pH 5 using 4M hydrochloric acid. This aqueous solution was
extracted with dichloromethane (3x30m1)) then the combined extracts dried
(I~lgS04) and evaporated under reduced pressure to give the title compound
?o (4.02g, 88%) as a tan-coloured solid. b (Df~ISOd6): 1.18 (3H,t), 1.37
(3H,t), 3.08 (2H,q), 3.17-3.35 (BH,m), 4.52 (2H,q), 8.3D (1 H,s), 8.70 (1
H,s). PREPARATION 24
2-Ethoxv-5-(4-ethvlpiperazin-1-vlsulphonvl)pyridine-3-carboxylic acid
sodium ?$ _ salt 1 M Aqueous sodium hydroxide solution (85m1, 85mmol) was
added slowly to a stirred, ice-cooled solution of the tille compound of
Preparation 18 (30.2g, 85mmol) in ethanol (300m1) and the reaction mixture
stirred at room   0 ~. CSC 2004 W 99I54333 PCT/l ~ 99I00519 -127temperature
for 18 hours. The resulting mixlure was evaporated under reduced pressure
and the residue partitioned between water ,(225m1) and elhyl aceiale
(250m1). The phases were separated, then the aqueous phase washed wish s
ethyl acetate (2x200m1) and evaporated under reduced pressure to yield the
title compound (29.6g, 81 %) as a while solid. b {DMSOds): 0.90 (3H,t),
1.25 (3H,t), 2.24 (2H,q), 2.40 (4H,m), 2.82 (4H,m), 4.39 (2H,q)) 7:76 (1
H,s)) 8.28 (1 H,s). ~o PREPARATION 25 4 (4 Ethylpiperazin 1
ylsutphonyll-2-~2-methoxyethoxylpyridine-3-carboxylic acid hydrochloride A
solution of the title compound of Preparation 19 ('1.18g, 2.94mmol) in a
mixture of ethanol (10m1) and 1 M aqueous sodium hydroxide solution (10m1)
is 1 Ommol) 1N2S Stirred for 1 hour at room temperature. The resulting
mixture was concentrated under reduced pressure to half its volume and the
residual aqueous solution washed with ethyl acetate (10m1), then acidified
to pH 3 .with dilule hydrochloric acid. The acidic solution was extracted
with dichloromethane: methanol (95:5) (6x20mf)) then the combined extracts
dried 20 (MgSO~) and evaporated under reduced pressure to provide the title
compound (995mg, 82%) as a white foam. 8 (DtvSOd6): 1.06 (3H,t), 2.28
(2H,q), 2.753.20 (BH,m), 3.28 (3H,s), 3.69 (2H,t), 4.56 (2H,t), 8.29 (l
H,s), 8.68 (1 H,s). LRMS: m/z 374 {M+1 )''. . PREPARATION 26 2 (2
Ethoxyethoxy) 5-4-lethylpiaerazin-1-vlsulphonyl)pyridine-3-carboxylic acid
hydrochloride A mixture of the title compound of Preparation 20 (859mg,
2.07rrimol)) 1 M aqueous sodium hydroxide solution (4.6m1, 4.6mmol) and
1,4-dioxan (5m1)   



02 DEC 2004 W O 99I54333 -128 PCT/IB99/00519 was stirred at room
temperature for 2 hours. The 1,4-dioxan was removed by evaporation under
reduced pressure and the pH of the remaining aqueous solution was adjusted
to 3 with hydrochloric acid. The resulting solution was s evaporated under
reduced pressure, the residue triturated with hot ethanol and the mixture
filtered. The filtrate was then evaporated under reduced pressure to
furnish the title compound (760mg) 87%) as a tan-coloured solid. 8
(DMSOds): 1.08 (3H,t), 1.18 (3H,t), 2.98 (2H,m), 3.07 (4H,m), 3.37 (2H,m),
3.48 (2H,q), 3.72 (4H,m), 4.55 (2H,t), 8.30 ( 1 H,s), 8.72 (1 H,s). LRMS:
m/z 387 ~o (NI)+. PREPARATION 27
5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(3-methoxyprop-i
-oxy)pyridine-3-carboxylic acid hydrochloride ~s Obtained as a solid {87%)
from the title compound of Preparation 21, using the procedure of
Preparation 26. 8 (DMSOds): 1.17 (3H,t), 1.96 (2H,m), 3.08 (2H,q), 3.22
{3H,s), 3.33 (BH,m), 3.48 (2H;t)) 4.48 (2H,t), 8.30 (1 H,s), 8.73 (lH,s).
LRMS: m/z 388 (M+1)''. 20 PREPARATION 28
2-Ethoxv-5-f4-ethylpiperazin-1-ylsulphonyl)pyridine-3-carboxylic acid
chloride hydrochloride Oxalyl chloride (0.77m1, 8.85mmol) was added
dropwise to a stirred, icecooled solution of the title compound of
Preparation 23 (1.52g, 4.42mmol) and ?s dimethyltormamide (2 drops) in
dichloromethane (30m1) and the reaction mixture stirred for 18 hours at
room temperature, then evaporated under reduced pressure. The residue was
triturated with ethyl acetate and the   0 2 DEC 2004 WO 99I54333 -129
PCT/1IB99/00519 resulting solid collected, washed with ether and dried
under suction to afford the title compound (1.68g, 95%). Found: C, 41.51;
H, 5.27; N, 10.32. C~aH2~C12N30aS; 0.10 CH2C12 requires C, 41.73; H, 5.02;
N, 10.36%, b (CDC13): s 1.46 (6H,m), 2.95 (2H,q), 3.11 {2H,rn), 3.48
(2H,m), 3.55 (2H,m), 3.92 (2H,m), 4.60 (2H,q), 8.58 (1 H,s), 8.68 (1 H,s),
13.16 (1 H,s). PREPARATION 29
5-l4-Ethy~p~erazin-1-ylsulphonylL2-(2-methoxyethoxy)pyridine-3-carboxylic
1p acid chloride hydrochloride Oxalyl chloride (270A, 3.13mmol) was added
dropwise to a stirred, ice cooled suspension of the title compound of
Preparation 25 (390mg, 1.04mmol), dimethylformamide (100u1) and dy
dichlorornethane (20m1), then the reaction mixture stirred for 3 hours at
roorn temperature. The resulting mixture was 1s evaporated under reduced
pressure and the residue azeotroped with toluene (2 x 20m1) to give the
title compound (390mg, 95%) as a white solid. b (DNiSOdfi): 1.20 (3H,t),
2.92 (2H,q)) 3.08 (4H,m)) 3.30 (3H,s), 3.49 (2H,m), 3.70 (2H,t), 3.76
(2H,m), 4.58 (2H,t), 8.32 (1 H,s), 8.72 (1 H,s), 14.20 (1 H,s). , 20
PREPARATION 30 



Ethyl 3-ethyl-1 H-pyrazole-5-carboxylate Ethanofic sodium ethoxide solution
(21 % w/w; 143m1, 0.39mo1) was added dropwise 1o a stirred, ice-cooled
solution of diethyl oxalate (59.8m1, 0.44mo1) in absolute ethanol (200m1)
under nitrogen and the resulting solution ?s stirred for 15 minutes.
Butan-2-one (39m1, 0.44mo1) was then added dropwise, the cooling bath
removed, the reaction mixture stirred for 18 hours at room temperature and
then for 6 hours at 40C, then the cooling bath reintroduced. Nexl, glacial
acetic acid (25m1, 0.44mo1) was added dropwise, the resulting solution
stirred for 30 minutes at 0C, hydrazine hydrate (20m1, 0.44mo1)   0 ~ DEC
2004 W O 99/54333 -130 PCT/1B99I00519 added dropwise, then the reaction
mixture allowed to warm to room temperature and maintained there over a
period o1 18 hours, before being evaporated under reduced pressure. The
residue was partitioned between s dichloromethane (300m1) and water
(100m1), then the organic phase separated, washed with water ~(2xi OOmI),
dried (Na2S04) and concentrated under reduced pressure to give the title
compound (66.0g). b (CDC13): 1.04 (3H,t), 1.16 (3H,t), 2.70 (2H,q), 4.36
(2H,q)) 6.60 (iH,s). LRMS: m/z 169 (M+1)+. PREPARATION 31 3-Ethyl-1
H-pyrazole-5-carboxylic acid Aqueous sodium hydroxide solution (10M; 100m1,
l.Orno1) was added dropwise to a stirred suspension of the title compound
of Preparation 30 (66.0g) 0.39mo1) in methanol (400m1) and the resulting
solution heated under reflux for ~s 4 hours. The cool reaction mixture was
concentrated under reduced pressure to ca. 200m1, diluted with water
(200m1) and this mixture washed with toluene (3x100m1). The resulting
aqueous phase was acidified with concentrated hydrochloric acid to pH 4 and
the white precipitate collected and dried by suction to provide the title
compound (34.1 g). 8 (DMSOd6): 1.13 (3H,t), 20 2.56 (2H,q), 6.42 {1 H,s).
PREPARATION 32 4-Nitro-3-n-protwl-1 H-pvrazole-5-carboxylic acid Fuming
sulphuric acid (17.8m1) was added dropwise to stirred, ice-cooled 2s
fuming- nitric acid (16.0m1), the resulting solution heated to 50C, then
3-npropyl-1 -H-pyrazole-5-carboxylic acid CChem. Pharm. Bull., 1984, 32,
1568; 16.4g, 0.106mo1) added portionwise over 30 minutes whilst maintaining
the reaction temperature below 60G. The resulting solution was heated for
18   0 2 DAD 2004 WO 99154333 PCT/IB99/00519 -131hours at 60C, allowed to
cool, then poured onto ice. The white precipitate was collected, washed
with water and dried by suction to yield the title compound (15.4g), m.p.
170-172G. Found: G, 42.35; H, 4.56; N, 21.07. C~H9N30a s requires C, 42.21;
H, 4.55; N, 21.101. b (DMSOds): 0.90 (3H,t), 1.64 (2H,m), 2.83 (2H,m))
14.00.(1 H,s). PREPARATION 33 3-Ethyl-4-vitro-1 H-pyrazole-5-carboxylic
acid Obtained from the title compound of Preparation 31, by analogy with
Preparation 32, as a brown solid (64%). s (DMSOdfi): 1.18 (3H,t), 2.84
(2H,m), 13.72 (1 H,s). PREPARATION 34 



1$ 4-Nitro-3-n-propyl-1 H-pvrazole-5-carboxarnide A solution ofi the title
compound of Preparation 32 (15.4g, 0.077mo1) in thionyl chloride (75m1) was
heated under reflux for 3 hours and then the cool reaction mixture
evaporated under reduced pressure. .. The residue was azeotroped with
tetrahydrofuran (2x50m1) and subsequently suspended in 2o tetrahydrofiuran
(50m1), then the stirred suspension ice-cooled and treated with gaseous
ammonia for 1 hour. Water (50m1) was added and the resulting mixture
evaporated under reduced pressure to give a solid which, afiier trituration
with water and drying by suction, furnished the title compound (14.3g))
m.p. 197-199C. Found: C, 42.35; H, 5.07; N, 28.38. C~H,oN403 35 requires C,
42.42; H, 5.09; N, 28:27%. b (DMSOdfi): 0.90 (3H,t), 1.68 {2H,m), 2.86
(2H,t), 7.68 (1 H,s), 8.00 (1 H,s).   0 2 p~C 21t04 WO 99l54333 -132
Pc~rna99~oos~ 9 PREPARATION 35 3-Ethyl-4-vitro-1 H-pyrazole-5-carboxamide
Obtained from the title compound of Preparation 33, by analogy wish s
Preparation 34) as a white solid (90%). b (DMSOds): 1.17 (3H,t), 2.87
{2H,m), 7.40 (1 H,s)) 7.60e(1 H,s), 7.90 (1 H,s). LRMS: m/z 185 (M+1 )*.
PREPARATION 36 4-Amino-3-n-proayi-1 H-pyrazole-5-carboxamide io A stirred
mixture of the title compound of Preparation 34 (10.0g, 0.050mo1), 10%
palladium on charcoal (1.5g) and ethanol (400m1) was hydrogenated for 18
hours at 345kRa (50psi) and 50C, then filtered. The filtrate was combined
with an ethanol wash (200m1) of the filter pad and then evaporated under
reduced pressure to give an orange solid which, on is crystallisation from
ethyl acetate-methanol, afforded the title compound (6.8g) as a white
solid, m.p. ~ 96-201 C. Found: C, 48.96; ~ H, 6.98; N, 32.08. C~H,2N40;
0.25 H20 requires C, 48.68; H, 7.30; N, 32.44%. b (DMSOd6): 0.88 (3H,t),
1.55 {2H,m}, 2.46 (2H,t), 4.40 (2H,s), 7.00 (1 H,s), 7.12 (i H,s), 12.20 (1
H,s). 20 PREPARATION 37 4-Amino-3-ethyl-1 H-pyrazole-5-carboxamide Obtained
from the title compound of Preparation 35, by analogy with Preparation 36,
as a brown solid (80%). b (DMSOd6): 1.08 (3H,t), 2.45 (2H,q}, 2s 4.50 (1
H,s), 6.88 (1 H,s), 7.10 (1 H,s), 7.26 (2H,s). LRMS: m/z 155 (M+1 )+.   U Z
~~~ 2004 WO 99I54333 -133 PCTIlH9910(1519 PREPARATION 38a 3-Ethyl-4-nit
ro-1-(pyridin-2-yl)methy~razola-5-ca rboxamide 5 and PREPARATION 38b
3-Ethyl-4-nitro-2-(pyridin-2-yllmethylpyrazole-5-carboxamide A mixture of
the title compound ofi Preparation 35 (20.0g, 109mmo1), 2io
(chloromethyl)pyridine hydrochloride (17.9g, 109mmol), caesium carbonate
(74.7g, 222mmol) and dimethylformamide (120m1) was stirred for 18 hours at
room temperature, then evaporated under reduced pressure. The residue was
partitioned between water (100mf) and dichloromethane (100m1) and the
phases separated. The aqueous layer was extracted with dichlorornethane (3
x 15 100m1) and the combined extracts dried (MgS04) and evaporated under
reduced pressure. The residue was crystallised frorr~
dichloromethanemethanol to yield the first title compound (1-isomer; 6.5g,
21%). b (CDC13): 1.24 (3H,t), 2.90 (2H,q), 5.54 (2H,s), 6.03 (1 H,s), 7.27
(1 H,m), 7.36 (1 H,d), 7.76 (1 H,m), 8.52 (1 H,d), 8.58 (1 H,s). ?o -The
mother liquor was evaporated under reduced pressure and the residue
purified by column chromatography on silica gel, using an elution gradient
of dichlorornethane: methanol (100:0 to 95:5), 1o provide , the second
title compound (2-isomer; 17.36g, 58%) as a white solid. b (CDC13): 1.16
(3H,t), 3.06 (2H,q), 5.48 (2H,s), 5.88 (1 H,s), 7.19 (1 H,d), 7.27 (1 H,m),
7.70 (1 H,m), ^5 8.57 (lH,d).  



0 1 DEC 2004 WO 99154333 PCT/tH99/00519 -1 ~ PREPARATION 39a
4-Nitro-3-n-propyl-1 ~p ry idin-2-yl)methyipyrazole-5-carboxamide and
PREPARATION 39b
4-Nitro-3-n-propel-2-(pyridin-2-yl)rnethylpyrazole-5-carboxamide
2-(Chloromethyl)pyridine hydrochloride (24.6g, 150mmol) was added io
portionwise to a stirred solution of the title compound of Preparation 34
(30.0g, 150mmol) and caesium carbonate (123.5g, 380mmol) in
dirnethylformamide (300m1) and the reaction mixture stirred at room
temperature for 18 hours, then evaporated under reduced pressure. The
residue was suspended in water and the resulting solid collected and dried
under suction. The crude product was is purified by two column
chromatographic operations on silica gel, respectively using
dichloromethane: methanol (98:2) and ethyl acetate:' pentane (20:80) as
efuants, to furnish the first title compound (1-isomer; 424mg, 1 %) as a
white solid. Found: C, 53.74; H) 5.20; N, 23.91. C,3H,5N503 requires C,
53.97; H, 5.23; N, 24.21 %. b (CDC13): 0.94 (3H,t), 1.68 (2H,m), 2.86
(2H,t), 5.55 (2H,s)) '?0 6.07 (1 H,s), 7.35 (1 H,d), 7.75 (1 H,m), 8.51 (1
H,d), 8.56 (1 H,s). LRMS: m/z 290 (M+1 )''; . and the second title compound
(2-isomer; 16.7g, 38%) as a white solid. 8 (DtvSOdo): 0.84 (3H,t), 1.46
(2H,m), 2.95 (2H,t), 5.49 (2H,s), 7.31 (2H,m), 7.E0 (1 H,s), 7.79 (1 H,m),
7.90 (1 H,s), 8.49 (1 H,d). 25 PREPARATION 40
4-Amino-3-ethyl-2-(pvridin-2-yl)methylpyrazole-5-carboxamide A stirred
mixture of the title compound of Preparation 38b (16.36g, 59mmol), 10%
palladium on charcoal (4g) and ethanol (150m1) was 3o hydrogenated at
345kPa (50psi) for 4 hours, then filtered. The filtrate was combined wish
an ethyl acetate wash (150m1) of the filter pad and then   02 DEC 2004 1V0
99/5d333 -135 Pcrns99~oosi9 concentrated under reduced pressure to a volume
of ca. 70m1. The resulting precipitate was collected and dried under
suction 1o afford the title compound (12.6g, 87%) as a white solid. 8
(CDC13): 1.03 (3H,t), 2.53 (2H,q), 4.00 (2H,s), s 5.22 (1 H,s)) 5.36
(2H,s), 6.60 (1 H,s), 6.81 (1 H,d)) 7.20 (1 H,m), 7.62 (1 H,m), 8.57 (1
H,d). LRMS~: m/z 246 (M+1 )+. PREPARATION 41
4-Amino-3-n-propyl-2-(pyridin-2-yl)methylpyrazole-5-carboxamide A stirred
mixture of the title compound cf Preparation 39b (1.0g, 3.46mmol), Raney
nickel (1 g) and ethanol (50m1) was hydrogenated at 345kPa (50psi) and 50C
for 18 hours, then allowed to cool and filtered. The filtrate was combined
with an ethanol wash (50m1) of the filter pad and then evaporated under
reduced pressure to give the title compound (830rng, 93%) as a crystalline
solid. b (DMSOd6): 0.79 (3H,t), 1.33 (2H,m), 3.28 (2H,t), 4.60 (2H,s), 5.30
(2H,s), 6.88 (1 H,d), 6.98 (1 H,s)) 7.13 (1 H,s), - 7.30 (1 H,m), 7.74 (1
H,m), 8.50 (1 H,d). LRMS: m/z 274 (M)'`. PREPARATION 42 20
4-Amino-3-ethyl-1-(pvridin-2-yl)methylpyrazole-5-carboxamide Obtained as a
solid (94%) from the title compound of Preparation 38a, using the procedure
of Preparation 40. 8 (CDC13): 1.20 (3H,i), 2.52 (2H,q), 3.72 (2H,s), 5.50
(2H,s), 7.21 {1 H,m), 7.34 (1 H,d), 7.68 (1 H,m), 8.49 {1 H,d). LRf~tS: m/z
246 (M+1 )+. 25 PREPARATION 43 4- 2-Ethox
-5-(4-ethvlpiperazin-1-vlsulphonyl)pvridin-3-ylcarboxamidol-3-ethyl1
H-oyrazole-5-carboxamide hydrochloride A mixture of the title compound of
Preparation 28 (1.0g, 2.51mmol), Preparation 37 (387mg, 2.51 mmol) and
pyridine (15m1) was stirred at room 



0 2 ~~~ 2004 WO 991y333 ~crn s 99ioos ~ 9 -136temperature far 18 hours. The
resulting mixlure was evaporated under reduced pressure and the residue
triturated with ether to yield the title compound (1.05g, 87%) as a purple
solid. Found: C, 44.82; H, 5.72; N, 18.62. C2oH29N~05S; s HCI; H20 requires
C, 44.98; H, 6.04; N, 18.36%. b (DMSOds): 1.17 (6H,m), 1.46 (3H,t)) 2.77
~(2H,q), 3.09 (2H,q), 3.49 (4H,m), 3.78 (4H,m), 4.88 (2H,q)) 7.30 (1 H,s))
7.49 (1 H,s), 8.52 (1 H,s), 8.76 (1 H,s)) 10.54 (1 H,s). LRMS: mlz 480 (M+1
)+. is PREPARATION 44
5-I2-Ethoxv-5-(4-ethylpiperazin-1-ylsulphony!)pyridin-3-yll-3-ethyl-1.fi-di
hydro 7H-pvrazolo14.3-dlp~rimidin-7-one Potassium t-butoxide (943g, 8.41
mmol) was added io a stirred suspension of the title compound of
Preparation 43 (1.1 Og, 2.1 mrnol) in is absolute ethanol (50m1) and the
reaction mixture heated in a sealed vessel at 100C for 18 hours, then
allov~~ed to cool. The resulting mixture was evaporated under reduced
pressure and the residue dissolved in water (15m!). The aqueous solution
was acidified to pH 6 using hydrochloric acid and the resulting solid
collected, washed VJlth water and dried under suction. The crude product ?o
was purified by column chromatography on silica gel, using dichloromethane:
methanol (97:3) as eluant, 1o provide the title compound (445mg, 46%) as a
yellow solid. Found: C, 51.95; H, 5.89; N, 20.87. C2oH2~N~04S requires C, i
52.05; H, 5.90; N, 21.24%. 8 (DMSOd6): 0.92 (3H,t), 1.~0 (6H,m), 2.30
(2H,q}, 2.42 (4H,m), 2.86 (2H,q), 2.95 (4H,m), 4.49 (2H,q), 8.20 (1 H,s),
8.64 (1 H,s), ?s 12.19(1 H,s), 13.80 (1 H,s). LRMS: m/z 462 (M+1 )''.   02
DEC 2004 W O 99I54333 -137 PCT/IB99/00519 PREPARATION 45 4 f 2
Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamidol-3-elhvl2~
pyridin-2-yl)methylpyrazole-5-carboxarnide s Alternative A A mixture of the
title compounds of Preparation 28 (1.0g, 2.5mmol), Preparation 40 (620mg)
2.5mmol), triethylamine (1.35m1,' ~ 10mmol) and dichloromethane (50m1) was
stirred at room temperature for 18 hours. The resulting mixture was poured
into stirred water (50 ml), the phases separated and the aqueous phase
extracted with dichloromethane (2 x 50m1). The combined organic solutions
were dried (MgS04) and evaporated under reduced pressure, then the residue
purified by column chromatography on silica gel, using an elution gradient
of dichloromethane: methanol (100:0 to 95:5), to furnish the title compound
(1.29g, 90%) as a foam. S (CDC13): 1.00 (6H,m), is 1.55 (3H,1), 2.37
(2H,q), 2.50 (4H,m), 2.87 (2H,q), 3.08 (4H,m), 4.77 (2H,q)) 5.28 {1 H,s))
5.45 (2H,s), 6.68 (1 H,s)) 6.90 (1 H,d), 7.18 (1 H,m), 7.61 (1 H,m), 8.57
(lH,d), 8.62 (lH,s), 8.80 (lH,s), 10.57 (lH,s). Alternative B 20
1-(3-Dimeihylaminopropyl)-3-ethylcarbodiimide hydrochloride (17.6g,
91.8mmol) ~h~as added portionwise over 5 minutes to a ,stirred) ice-cooled
suspension of 1-hydroxybenzotriazole hydrate (12g, 88.9mmo1) and the title
compound of Preparation 24 {24g, 65.7mmol) in tetrahydrofuran {300m1), then
the mixture stirred for 1 hour. N-Ethyldiisopropylamine (12.7g, 98.3mmol)
and zs the title compound of Preparation 40 (12.9g, 52.6mmol) were added
and the reaction mixture stirred ai room temperature for 14 hours, then
evaporated under reduced pressure. The residue was partitioned between
water (100m1) and ethyl acetate (200m1), the phases separated and the
organic phase trashed consecutively with water (50m1)) saturated aqueous
sodium ~o bicarbonate solution (50m1) and brine (50m1), then dried (MoS04)
and concentrated under reduced pressure to a low volume. The resulting   



0 Z DEC 2004 WO 99/5a333 -138 PCT/IB99/00519 suspension was cooled in ice
for 1 hour, then the precipitate collected and dried under suction io
afford the title compound (14.1 g, 47%) as a while crystalline solid, m.p.
185-187C . Found: C, 54.59; H, 6.05; N, 19.32. C26H34N8O3S s requires C,
54.72; H, 6.00; N, 19.63%. PREPARATION 46 2-n-Pro~oxypyridine-3-carboxylic
acid Obtained as a pale brown oil (50%) from 2-chloronicotinic acid and n1o
propanol, using the procedure of Preparation 1. b (CDC13): 1.08 (3H,t),
1.92 (2H,m), 4.56 (2H,t)) 7.10 (1 H,m), 8.35 (1 H,d), 8.45 (1 H,d).
PREPARATION 47 2-n-Propoxvpyridine-3-carboxylic acid methyl ester Diethyl
azodicarboxylate (2.2m1, l4mmol) was added dropwise to a stirred solution
of the title compound of Preparation 46 (2.30g, 12.7mmol),
triphenylphosphine (3.67g, l4mmol) and methanol (0.60m1, l5mmol) in
tetrahydrofuran (20m1) and the reaction mixture stirred for 18 hours at
room temperature, then evaporated under reduced pressure. The residue vr~as
2o triturated v~ith pentane: ether {8D:20) and the mixture filtered. The
filtrate was evaporated under reduced pressure and the residue purified by
column chromatography on silica gel, using pentane: ether (50:50) as
eluant, to give the title compound (2.2g, 89~0) as a pale yellow oil. b
(CDC13): 1.07 (3H,t), 1.86 (2H,m), 3.92 (3H,s), 4.38 (2H,t)) 6.93 (1 H,m),
8.15 {1 H,d), 8.30 {1 H,d). PREPARATION 48
5-Nitro-2-n-propoxYpVridine-3-carboxylic acid methyl ester Obtained as pale
yellow needles (32%)) after crystallisation from methanol, from the title
compound of Preparation 47, using the procedure ofi 3o Preparation 5. b
(CDC13): 1.04 (3H,t), 1.84 (2H,m), 3.92 (3H,s), 4.48 (2H,t), 8.88 (1 H,s),
9.14 (1 H,s).   0 2 DEC 2004 WO 99/54333 -139 PREPARATION 49 PCT/IB99/00519
5-Amino-2-n-propoxvrpyridine-3-carboxylic acid methyl ester A mixture ofi
the title compound of Preparation 48 (1.8g, 7.46mrnol), s Raney nickel
(500mg) and methanol {50m1) was hydrogenated ai 345 kPa (50psi) and 50C for
3 hours, then allowed to cool and filtered. ~ The filtrate was combined
with a methanol wash {100m1) of the fiilter pad and then evaporated under
reduced pressure to yield the title compound (1.5g, 95%) as a brown oil. 8
(CDC13): 1.04 (3H,t), 1.80 (2H,m), 3.40 {2H,s), 3.89 (3H,s), 4.28 (2H,t),
7.57 to (1 H,s)) 7.80 {1 H,s). LRMS: m/z.211 {M+1 )''. PREPARATION 50
5-(4-Methyloiperazin-1-ylsulphonyl)-2-n-propoxypyridine-3-carboxylic acid
methyl ester is Obtained as an oil (56%) from the title compound of
Preparation 49 and 1-methylpiperazine, using the procedure of Preparation
18. . PREPARATION 51
5-(4-Methylpiperazin-1-vlsulphonvll-2-n-propoxypvridine-3-carboxylic acid
2o Obtained as a white solid (82%) from the title compound ofi Preparation
50, using the .procedure of Preparation 23. b (DMSOds): 0.97 (3H,t), 1.74
(2H,m), 2.15 (3H,s), 2.38 (4H,m), 2.93 (4H,m), 4.37 (2H,t), 8.15 (1 H;s),
8.56 (1 H,s). z$ . PREPARATION 52 



3-Ethyl-4-f
5-(4-meihvlpiperazin-1-ylsulphonyl)-2-n-propoxypvridin-3vlcarboxamidol-2-(p
yridin-2-yl)methylpyrazole-5-carboxamide Oxalyl chloride (550A, 6.37mmol),
followed by dimethylformamide {2 drops), were added carefully to a stirred,
ice-cooled suspension of the title   0 2 DEC 2004 WO 99I54333 -140
PC?/1899l00519 compound of Preparation 51 (605mg, 1.59mmol) in
dichloromethane (10m1) and the reaction mixture stirred at room temperature
for 2 hours, then evaporated under reduced pressure. The residue was
azeotroped with toluene s to produce a powder. A solution of crude acid
chloride in dichloromethane (10m1) was added dropwise to a stirred,
ice-cooled suspension of the title ~ compound of Preparation 40 (430rng,
1.76mmol), triethylamine (558p.1, 4mrnol) and dichloromethane (10m1) and
the reaction mixture stirred at room ternperaiure for 1.5 hours. The
resulting mixture was washed successively with saturated aqueous sodium
bicarbonate solution and brine, then the organic phase dried (MgSOa) and
evaporated under reduced pressure. The crude product was purified by column
chromatography on silica gel, using an elution gradient of hexane: ethyl
acetate: methanol {70:30:0 to 0:90:10)) to provide the title is compound
{695mg, 76%) as a solid. Found: C, 53.96; H, 6.09; N) 19.00. C26H~aN80$S
requires C, 54.22; H, 6.00; N, 19.64%. b (GDC13): 1.07 (6H,rn), 2.01
(2H,m)) 2.26 (3H,s), 2.48 (4H,m)) 2.88 (2H,q)) 3.10 (4H,m), 4.67 (2H,t),
5.34 (1 H,s), 5.48 (2H,s), 6.70 (1 H,s), 6.94 (1 H,d), 7.22 (1 H,m), 7.66
(1 H,rn), 8.59 (1 H,d), 8.65 ('1 H,s), 8.82 (1 H,s), 10.48 (1 H,s). 1_RMS:
mJz 572 (M+2)+. ?o PREPARATION 53
4-[5-(4-Ethyipiperazin-1-ylsul~honyl)-2-(2-methoxyethoxy)pyridin-3
vlcarboxamidol-3-n-propyl_2-(pyridin-2-yllmethvlpyrazole-5-carboxamide
Obtained as a white foam (70%) from the title compounds of Prepa.rotion ~s
29 arid Preparation 41, using the procedure of Preparation 45A. b (CDC13):
0.81 (3H,t), '1.02 (3H,1)) 1.46 (2H,m), 2.39 (2H,q), 2.51 (4H,m), 2.82
(2H,t), 3.10 (4H,m), 3.39 (3H,s), 3.94 (2H,t), 4.85 (2H,t), 5.30 {1 H,s),.
5.46 (2H,s), 6.69 (1 H,s), 6.90 (1 H,d), 7.21 (1 H,m), 7.65 (1 H,rn), 8.60
(1 H,d), 8.65 {1 H,s), 8:82 (1 H,s)) 10.46 {1 H,s). LRMS: m/z 615 (M+1 )+.
02 DEC 2004 WO 99I54333 -14 i PCT/IB99/00519 PREPARATION 54
4-l2-(2-Ethox~ethoxy)-5-(4-etf~lpiperazin-1-ylsulphonyl)pyridin-3
vicarboxamidol-3-n-propyl-2-(pyridin-2-yl)methylpyrazole-5-carboxamide
Obtained as a fioam (69%) from the title compounds of Preparation 26 and
Preparation 41', 'using the procedure ofi Preparation 52. Found: C, 55.13;
H, 6.45; N, 17.27. C2AHaoNeOsS requires C, 55.39; H, s.41; N, 17.82%. b
(CDCl3): 0.80 (3H,t), 1.02 (3H,t), 1.10 (3H,t)) 1.45 (2H,m), 2.40 (2H,q),
2.50 (4H,m), 2.81 (2H,t), 3.09 (4H,m), 3.54 (2H,q)) 3.98 (2H,t), 4.80
(2H,t), 5.30 10 (1 H,s), 5.47 (2H,s), 6.70 (1 H,s), 6.89 (1 H,d), 7.22 (1
H,m), 7.63 (1 H,m), 8.59 (1 H,d), 8.65 (1 H,s), 8.82 (1 H,s), 10.45 (1
H,s). LRMS: mlz 629 (M+1 )+. PREPARATION 55
4-15-(4-Ethvlpiperazin-1-ylsulphonyl)-2-(3-methoxyprop-1-oxy)pyridin-3is
Llcarboxamidol-3-n-propel-2-(pyridin-2-yl)methylpyrazole-5-carboxarnide
Obtained as a foam (52%) from the title compounds ofi Preparation 27 and
Preparation 41, using the procedure of Preparation 52. b (CDC13): 0.82
(3H,t), 1.02 (3H,i), 1.44 (2H,m)) 2.25 (2H,rn), 2.40 (2H,q), 2.53 (4H,rn),
2.84 {2H,t), 3.10 (4H,m), 3.29 (3H,s), 3.57 (2H,t), 4.79 (2H,t), 5.34 (1
H,s), 5.47 20 (2H,s), 6.70 (1 H,s), 6.92 (1 H,d), 7.22 (1 H,m), 7.66 (1
H,m), 8.59 (1 H,d), 8.65 (1 H,s), 8.81 (1 H,s), i 0.45 (1 H,s). LRMS: m/z
629 (M~-1)''. PREPARATION 56
3-Ethyl-4-(5-(4-ethylpiperazin-1-ylsulphonyl)-2-(letrahydrofuran-3(S)2s
yloxy)pyridin-3-ylcarboxamidol-2-(pyridin-2-yl)methylpyrazole-5-carboxamide
A solution of the title compound of Preparation 22 (330mg, 0.80mrno1) and 1
M aqueous sodium hydroxide solution (800p1, 0.80mmol) in ethanol (3ml) was
stirred fior 3 hours at room temperature, then evaporated under reduced
pressure. 



WO 99/54333 -142 0 2 ~~C 2004 PCTI~ H9910D5 S 9 A mixture of the resulting
solid, the title compound of Preparation 40 (196mg, 0.80mmol),,
1-hydroxybenzotriazole hydrate (135rng, 0.88rnmol), N ethyldiisopropylamine
(30p1, 1.76mrno1)) 1-(3-dimethylaminopropyl)-3 s ethylcarbodiimide
hydrochloride (169mg, 0.88mmol) and tetrahydrofuran {15m1) was stirred for
72 hours at room temperature) then evaporated under reduced pressure. The
residue was partitioned between ethyl acetate (50m1) and water (15m1), the
phases separated and the organic phase dried (Na2S04) and evaporated under
reduced pressure. The crude product was purified by ~o column
chromatography on silica gel) using an elution gradient of dichloromethane:
methanol (95:510 90:10), to furnish the title compound (382mg, 78%) as a
foam. b (CDC13): 1.05 (6H,m), 2.40 (3H,m), 2.54 (SH,m), 2.85 (2H,q), 3.11
(4H,m), 3.54 (1 H,rn), 4.15 (3H,m), 5.31 (1 H,s), 5.48 (2H,s), 5.90 (1
H,m), 6.69 (1 H,s), 6.94 (1 H,d), 7.24 (1 H,m), 7.67 (1 H,m), 8.60 (1 H,m),
is 8.66 (1 H,s), 8.87 (i H,s), 10.27 (1 H,s). 1_RMS: m/z 613 (M-r1 )'~.
PREPARATION 57 4-f
2-Ethoxv-5-nitropvridin-3-ylcarboxamido)-3-n-propel-2-(pYridin-2vl)methylpV
razole-5-carboxamide 20 Oxalyl chloride (2.73mf, 31 rnmol) was added
dropwise to a stirred suspension of the title compound of Preparation 8
(3.31g, 15.7mmo1) in dichloromethane (50m1), followed by dimethylformamide
(2 drops), and the reaction mixture stirred at room temperature for 3
hours. The resulting mixture was evaporated under reduced pressure and the
residue azeotroped with ,2s hexane to give a white solid. A solution of the
crude acid chloride in dichloromethane (20m1) vas added dropwise to a
stirred suspension of the title compound of Preparation 41 (4.06g,
15.7mmol), triethylamine (4.37m1, 31 mmol) and dichloromethane (80m1) and
the reaction mixture stirred at room temperature for 20 hours. The   ~~~0
99154333 -143 0 ~ DEC 200 P CT/) B 99/005 I 9 resulting mixture was
evaporated under reduced pressure and the residue partitioned between
saturated aqueous sodium bicarbonate solution (200m1) and dichloromethane
(300m1). The phases were separated, and the aqueous s phase extracted with
dichlorornethane (2 x 300m1). The combined organic solutions were washed
with brine, dried (Na2S04) and 'evaporated under reduced pressure to give a
purple solid. The crude product was triturated with ether and the resulting
solid collected and dried under suction to afford the title compound
(6.2Gg, 88%) as an off-white solid. Found: C, 55.42; H, 5.05; N, io 21.49.
G2, H23N~0~ requires C, 55.62; H, 5.11; N, 21.62%. 8 (CDC13): 0.83 (3H,t),
1.46 (2H,m), 1.60 (3H,t), 2.8S (2H,t), 4.85 (2H,q), 5.32 {1 H,s), 5.48 (2H;
s), 6.72 (1 H,s), 6.95 (1 H,d), 7.24 (1 H,m), 7.67 (1 H,m), 8.60 (1 H,d),
9.16 (1 H,s), 9.30 (1 H,s}, 10.59 {1 H,s). 1-RMS: m/z 454 (M+1 )+. is
PREPARAT10N 58
3-Ethyl-4-i2-(2-methoxvethoxy)-5-nitrooyridin-3-ylcarboxarr~idol-2-lPVridin
-2 y1) methylpvrazoie-5-ca rboxarnide 1-Hydroxybenzotriazole hydrate
(1.87g, 12.2mmol), N-ethyl diisopropyl amine (2.13m!, 12.2mmol),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 2o hydrochloride (2.34g,
12.2mmol) and the title compound of Preparation 40 (3.0g, 12.2mmol) were
added, in turn, to a stirred, ice-cooled suspension of the title compound
of Preparation 9 {2.96g, 12.2mmo!) in dichloromethane (80m1) i and the
reaction mixture stirred for 18 hours at room temperature. The resulting
mixture was washed consecutively with water (25m1), 2M hydrochloric 2s acid
(2 x 25m1), saturated aqueous sodium bicarbonate solution (25m1) and brine
(25m1), then dried (MgSO,~) and evaporated under reduced pressure. The
residua! solid was purified by column chromatography on silica gel, using
an elution gradient of dichloromethane: methanol (99:1 to 97:3) to give the
title compound (3.36, 58%) as a white solid. Found: C, 53.41; H, 4.90; N,
20.65. 3o C2, Hz3N70o requires C, 53.72; H, 4.94; N) 20.89%. s (CDC13):
1.O8 (3H,t), 2.88 (2H,q),~ 3.40 (3H,s), 3.98 (2H,t), 4.90 (2H,t}, 5.28 (1
H,s), 5.48 (2H,s), 6.70  



WO 99/54333 -144 0 ~ d~C 200 PCTII B99/00519 (1 H,s), 6.92 (1 H,d), 7.23 (1
H,m), 7.66 (1 H,m), 8.60 (1 H,d), 9.15 (1 H,s), 9.31 (1 H,s), 10.50 (1
H,s). LRMS: m/z 470 (M+1 )+. s PREPARATION 59
4-(5-Amino-2-ethoxypyridin-3-ylcarboxamido)-3-n-propel-2-(pyridin-2 1
methylpvrazole-5-carboxamide A stirred mixture of the title compound of
Preparation 57 (5g) llmmol), Raney nickel (2.5g) and ethanol {150m1) was
hydrogenated at 345kPa (50psi) ~o and 40C for 3 hours, then for a further
72 hours at room temperature. The resulting mixture was filtered and the
filtrate evaporated under reduced pressure to give a pale yellow solid. The
crude product was purified by column chromatography on silica gel, using an
elution gradient of dichloromethane: methanol {99:1 to 95:5), followed by
trituration with ether, to yield the title is compound (4.4g, 94%) as a
beige solid. Found: C, 59.42; H, 5.96; N, 22.98. C2,H25N703 requires C,
59.56: H, 5.95; N, 23.15%. 8 (CDC13): 0.78 (3H,t), 1.43 (2H,m), 1.52
(3H,t), 2.82 {2H,t), 3.49 (2H,s), 4.59 (2H,q), 5.30 (1 H,s), 5.46 (2H,s),
6.70 (1 H,s), 6.93 (1 H,d), 7.22 (1 H,m), 7.65 (1 H,m), 7.78 (1 H,s), 7.94
(1 H,s), 8.58 (1 H,d), 10.53 (l H,s). zo PREPARATION 60
4~5-Amino-2-l2-methoxvethoxylaVridin-3-vlcarboxamido~-3-ethyl-2-fpyridin-2
vllrnethylayrazole-5-carboxamide A stirred mixture of the title compound of
Preparation 58 (3.3g, 2s 7.0mmo1), Raney nickel (2g) and ethanol (120m1)
was hydrogenated of 345kPa (50psi) and 50C for 18 hours. The resulting
mixture was filtered and the   0 2 D~C 2004 WO 99I54333 -145 PCT/I B
99/00319 filtrate evaporated under reduced pressure to provide the title
compound (3.01 g, 98%) as a pale grey foam. Found: C, 56.47, H, 5.82; N,
21.40. C2~H25N~04; 0.40 H20 requires C, 56.47; H, 5.82; N, 21.95%. 8
(CDC13): 1.06 5 (3H,t), 2.81 (2H,q), 3.38 (3H,s), 3.50 (2H,s), 3.92 (2H,t),
4.65 (2H,1), 5.33 (1 H,s), 5.46 (2H,s), 6.7D ( 1 H,s), 6.92 (1 H,d), 7.22
(1 H,m), 7.64 (1 H,m), 7.76 (1 H,s), 7.94 (1 H,s), 8.60 (1 H,d), 10.47 (1
H,s). LRMS: mlz 4-40 (M+1 )+. PREPARATION 61 l0
5-(5-Amino-2-ethoxypyridin-3-vl)-3-n~cro yp
I-2-(pyridin-2-y1)methvl-2.6-dihydro7H-pyrazolof4.3-dlpyrimidin-7-one
Potassium t-butoxide (2.32g) 20mmol) was added carefully io a stirred
suspension of the title compound of Preparation 59 (2.11 g, 5mmol) and 4A
molecular sieves in ethanol (50m1) and the reaction mixture heated under
refilux ~s for 18 hours, allowed to cool and filtered. The filtrate was
evaporated under reduced pressure and the residue partitioned between 1 M
hydrochloric acid (30m1) and ethyl acetate (30m1). The phases were
separated) the aqueous phase extracted v~ith ethyl acetate (2x30m1) and the
combined organic solutions v~ashed with brine, dried (Na2SOa) and
evaporated under reduced pressure. 2o The residual brown oil vas purifiied
by column chromatography on silica gel, using an elution gradient of
dichloromethane: methanol (100:0 to 96:4), to fiurnish the title compound
(1.22g, 60%) as a pale yellow solid. Found: C, 61.92; H, 5.69; N, 23.95.
C2,H23N~02 requires C, 62.21; H, 5.72; N, 24.18%. o (CDC13): 0.94 (3H,i),
1.51 (3H,t), 1.62 (2H,m), 2.95 (2H,t), 3.57 (2H,s), 4.50 2s (2H,q),- 5.68
(2H,s), 7.06 (1 H,d), 7.21 (1 H,m), 7.60 (1 H,m), 7.78 (1 H,s)) 8.16 ( 1
H,d), 8.57 (i H,s), 11.07 (1 H,s).   0 2 DEC 2004 Vr'4 99I54333 



-14s PCTI1999100519 PREPARATION 62
5-15-Amino-2-(2-methoxyethoxy)pyridin-3-yl1-3-ethyl-2-(pyridin-2-yl)methyl-
2,6 dihvdro-7H-pyrazolo14.3-dlpyrimidin-7-one 5 Potassium
bis(trimethylsilyl)amide (6.58g, 33.Ommo1) was added to a stirred
suspension ~oi the title compound of Preparation 60 (2.90g, 6.60mmol) in
2-methoxyethanol (70m1) and the reaction mixture stirred under reilux for
18 hours. The resulting mixture was allowed to cool and then evaporated
under reduced pressure io give a beige solid. The crude product was
purified by to column chromatography on silica gel, using an elution
gradient of dichloromethane: methanol (98:2 to 95:5), to afford the title
compound (2.21 g) 79%) as a white solid. Found: C, 59.10; H, 5.44; N)
22.86. Cz,H23N~03 requires C, 59.85, H, 5.50; N, 23.26%. b (CDC13): 1.28
(3H,t), 3.01 (2H,q), 3.53 (3H,s), 3.58 (2H,s), 3.82 (2H,t), 4.62 (2H,t,),
5.fi6 (2H,s), 7.08 (1 H;d), 7.20 ~s (1 H,rn), 7.61 (1 H,m), 7.75 (1 H,s),
8.09 {1 H,s), 8.57 (1 H,d), 11.14 (1 H,s),. LRMS: m/z 422 {M+1)+. .
PREPARATION 63
5-(5-Chlorosulnhonyl-2-ethoxypvridin-3-yl)-3-n-propyl-2-(pyridin-2-yllmethv
l-2,6 dihydro-7H-pyrazolof4,3.d)pyrimidin-7-one Sodium nitrite (295mg,
4.4mmol) was added portionwise to a stirred, ice cooled solution of the
title compound of Preparation 61 (900mg, 2.2mmol) in a mixture of glacial
acetic acid (20m1) and concentrated hydrochloric acid (20m1) at such a rate
as to maintain the temperature below -20C . When the addition 2s was
complete, the mixture was allowed to warm slowly to 0C over 2 hours and
then re-cooled to -15C.. Liquid sulphur dioxide (22m1) and a solution of
copper(II) chloride (860mg, 6.smmol) in a mixture of water (2ml) and
glacial acetic acid (14m1) were then added and the reaction mixture stirred
at 0C for   02 DEC 2004 W O 99/5a333 -147 PCT/31399/00519 30 minutes)
followed by a further 2 hours at room temperature. The resulting mixture
was carefully poured into stirred ice-water (300m!) and the suspension thus
obtained was extracted v~ith dichloromethane (3x100m1). The combined s
extracts were washed with brine, dried (MgSOa) and evaporated under reduced
pressure, then the residua! oil triturated with ether to afford the title
compound (720mg) 67%) as an off-white solid. 8 (CDC13): 0.97 (3H,t)) 1.60
(3H,t), 1.73 (2H,m), 3.01 (2H,t), 4.82 (2H,q), 5.70 (2H,s), 7.10 (1 H,d),
7.22 (1 H,m), 7.64 ( 1 H,m), 8.58 (1 H,d), 8.90 (1 H,s), 9.29 (1 H,s),
10.55 (1 H,s). 10 PREPARATION 64
5-[5-Chlorosulphonyl-2-(2-methoxyethoxy)p~rridin-3 y11-3-ethyl-2-(pyridin-2
yl)methyl-2.6-dihvdro-7H-pyrazolo(4 3-dlpyrimidin-7-one Obtained as a cream
solid (84%) from the title compound ofi Preparation is 62, using the
procedure o1 Preparation 63. b (CDC13): 1.32 (3H,t), 3.08 (2H,q), 3.58
{3H,s)) 3.89 (2H,i), 4.85 (2H,t), 5.69 (2H,s), 7.12 (1 H,d); 7.22 (1 H,m),
7.64 (1 H,m), 8.57 (1 H,d), 8.89 (1 H,s), 9.26 (1 H,s), 10.75 (1 H,s).
LRMS: m/z 505 ?o PREPARATION 65
3-Ethyl-4-[5-(4-ethyipioerazin-1-visulphonvl)-2-(2-methoxvethoxy)pvridin-3 



ylcarboxamidol-1-(pvridin-2-yl)methyiyrazoio-5-carboxamide Obtained as a
white crystalline solid (44%) firom the title compounds of Preparation i 9
and Preparation 42, using the procedure of Preparation 56. b ?s (CDC13):
1.02 (3H,t)) 1.20 (3H,t), 2.40 (2H,q), 2.52 (4H,m), 2.66 (2H,q), 3.10
(4H,m), 3.39 (3H,s), 3.90 (2H,t), 4.81 (2H,t), 5.62 (2H,s), 5.70 (1 H,s),
7.26 (2H,m), 7.71 {1 H,rn), 8.53 {1 H,d), 8.66 (1 H,s), 8.82 (1 H,s), 9.04
(1 H,s). 1-RMS: m/z 601 {M+1 )''.   D 2 D~C 2004 W'O 99154333 -148
PREPARATI0N 66 PCT/IB99/00519 3-Bromo-2-(
1,3-dimethoxyprop-2-oxy)-5-(4-ethylpiperazi n-1-ylsulphonyl)pyridine 60%
Sodium hydride dispersion in mineral oil (133mg, 3.33mmol) was s added to a
stirred) ice-cooled solution of 1,3-dimethoxypropan-2-of (J: Amer. Chem.
Soc., 1939, ~1, 433; 400mg, 3.33mmol) in tetrahydrofuran (30m1) and the
mixture stirred for 30 minutes. The title compound of Preparation 13
(500rng, 1.35mmol) was added and the reaction mixture stirred under reflux
for 1 hour, then allowed to cool. ~ The resulting mixture was evaporated
under io reduced pressure and the residue partitioned between water (30m1)
and ethyl acetate (30m1). The phases were separated and the aqueous phase
extracted with ethyl acetate (2x30m1), then the combined ex-Iracts washed
with brine (30m1), dried (MgS04) and evaporated under reduced pressure to
give the title compound (566mg, 93%) as a yellow solid. b (CDC13): 1.06
(3H,t), 2.43 (2H,q), is 2.55 (4H,rn), 3.08 (4H,m), 3.40 (6H,2xs), 3.70 (4H,
2xd)) 5.60 (1 H,m), 8.10 (1 H,s), 8.44 (1 H,s). LRMS: m/z A52. PREPARATION
67 2-!1.3-Dimethoxyprop-2-oxy)-5-(4-ethylpiperazin-1-y!sulphonvl)pvridine-3
2o carboxylic acid eihyl ester Obtained as a yellow solid (84%) from the
title compound of Preparation 86, using the procedure of Preparation 19. 8
(CDCIs): 1.05 (3H,1), 1.40 (3H,t), 2.42 (2H,q), 2.55 (4H,m)) 3.09 (4H,m),
3.40 (6H, 2xs), 3.70 (4H, 2xd), 4.37 (2H,q), 5.70 (1 H,m), 8.40 (1 H,s),
8.62 (1 H,s). LRMS: m/z 446 (M+1)'`. 25 ' PREPARATION 68
3-l3romo-5-(4-ethylpiperazin-1-ylsulphonyl)-2-(tetrahydropyran-4-vloxy~pyri
dine Obtained as a clear oil (70%) from the title compound of Preparation
13  



0 2 DEC 2004 W O 99I54333 -149 PCT/IB99/00519 and 4-hydroxyteirahyd~opyran,
following the procedure of Preparation 14, after purification by column
chromatography on silica gel, using ethyl acetate as eluant. 8 (CDC13):
1.05 (3H,t), 1.88 {2H,m), 2.08 (2H,m), 2.42 (2H,q), 2.54 5 {4H,m), 3.08
(4H,m), .3.66 (2H,m), 3.99 (2H,m) 5.40 (1 H,m)) 8.10 (1 H,s), 8.42 (1 H,s).
LRMS: m/z 434 (M)+. PREPARATION 69
5-(4-Ethylpioerazin-1-ylsulphonyl)-2-(tetrahydropyran-4-yloxy)pyridine-3
carboxylic acid ethyl ester i Obtained as an oil (92%) from the title
compound of Preparation 88, using the procedure of Preparation 19. 8
(CDC13): 1.04 (3H,t), 1.40 (3H,t), 1.88 (2H,m), 2.08 (2H,m), 2.43 (2H,q),
.2.55 (4H,m), 3.09 (4H,m), 3.66 (2H,m), 4.00 (2H,m), 4.40 (2H,q), 5.50 (1
H,m), 8.40 ( i H,s), 8.60 {lH,s). LRMS: rn/z 427 i5 (M)+. PREPARATION 70
5-~4-Ethylpiperazin-1-ylsulphonyl~-2-(tetrahydropyran-4-yloxy)pyridine-3car
boxyiic acid sodium salt 2o A mixture of the title compound of Preparation
69 (611 mg, 1.4mmol), 1 M aqueous sodium hydroxide solution (l.6rnl,
l.6mmol) and ethanol (6m1) was 1 stirred at room temperature for 6 hours,
then evaporated under reduced pressure. The residue was dissolved in water
(16m1), then the solution washed with ethyl acetate (2x10m1) and evaporated
under reduced pressure to provide 25 the title compound (520mg, 93%) as a
tan-coloured solid. b (DMSOd~): 1.19 (3H,t), 1.70 (2H,m)) 2.00 (2H,m),
2.80-3.88 (14H,m), 8.32 (1 H,s), 8.73 (1 H,s), 10.93 (1 H,s). LRMS: mlz 400
(M+1 )+.   0 2 SEC 2004 WO 99/54333 -150 PREPARATION 71 PCT/IB99/00519 2-(1
3-Dirnethoxyprop-2-oxy)-5-(4-ethylpiperazin-1-ylsulphonyl)pyridine-3carboxy
lic acid sodium salt 5 Obtained as a solid (92%) from the title compound of
Preparation 67) using the procedure of Preparation 70: LRMS: m/z 418
(M+1)+. PREPARATION 72 4 (2 L1 3-Dimethoxyprop-2-oxy)-5-(4-ethylpiperazin-1
ylsulphonyl)pyridine-3io
ylcarboxamidol-3-n-propel-2-(pyridin-2-yl)methylpyrazole-5-carboxamide A
mixture of the title compounds of Preparation 7'i (418mg, 0.95mmol) and
Preparation 41 (250mg, l.Omrnol)) 1-hydroxybenzotriazole hydrate (270mg,
2.Ommo1), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(380mg, 2.Omrnol), triethylamine (280A, 2.Ommol) and ~5 tetrahydrofuran
(10m1) was stirred at room temperature for 36 hours, then evaporated under
reduced pressure. The residue was partitioned between dichloromethane
(10m1) and brine (10m1), the phases separated, the aqueous phase extracted
with dichloromethane (2x10m1) and the combined organic solutions dried
(MgSOa) and evaporated under reduced pressure. The residual 2o yellow oil
was purified by column chrornaiography on silica gel) using an elution
gradient of dichloromethane: methanol (98:2 to 96:4) to furnish the title
compound (350mg, 56%) as an off-white solid. b (CDC13): 0.81 (3H,t), 1.03
(3H,i), 1.44 (2H,m), 2.40 (2H,q), 2.52 (4H,m), 2.80 (2H,t), 3.10 (4H,m),
3a38 (6H,s), 3.78 (2H,dd), 3.p2 (2H,dd), 5.31 (1 H,s), 5.47 (2H,s), 5.93 (1
H,m), 6.70 zs (1 H,s); 6.92 (1 H,d), 7.23 (1 H,m), 7.65 (1 H,m), 8.58 (1
H,d), 8.65 (1 H,s), 8.80 ( 1 H,s), 10.26 (1 H,s). LRMS: m/z 660 (M+2)''. 



0 2 DEC 2004 ~JO 991S4333 -151 PCT/i B 99/005 I 9 PREPARATION 73
3-Bromo-5-l4-ethy~piperazin-1-ylsulphonyl)-2-(tetrahydrofuran-3(R) yloxy
pyridine s Obtained as an oil (89%) from the title compound of Preparation
13 and (R)-(-)-3-hydroxytetrahydrofuran, using the procedure of Preparation
17. b {CDCh): 1.05 (3H,t), 2.20 (1 H,m), 2.30 (1 H,m), 2.42 (2H,q), 2.~4
(4H,m), 3.07 (4H,m), 3.94 (2H,m), 4.02 (1 H,m), 4.10 (1 H,m), 5.63 (1 H,m),
8.11 (1 H,s), 8.43 (1 H,s). LRMS: m/z 421 (M+1 )'`. ... ~ o PREPARATION 74
5-(4-Ethylpiaerazin-1-ylsuiahonyl)-2-(tetrahydrofuran-3(R)-vloxy)pyridine-3
carboxyiic acid ethyl ester Obtained as an oil (84%),~ frorn the title
compound of Preparation 73, is using the procedure of Preparation 19. b
(CDC13): 1.03 (3H,t)) 1.40 (3H,1), 2.26 (2H,m), 2.42 (2H,q), 2.55 (4H,m),
3.10 (4H,m), 3.98 (3H,m),. 4.12 (1 H,m), 4.38 (2H,q), 5.70 (1 H,rn), 8.42
(1 H,s), 8.62 (1 H,s). LRMS: m/z 414 (M+1 )+. .. PREPARATION 75 zo
3-Ethyl-4-f5-f4-ethylpiperazin-1-ylsulohonyl)-2-(t
etrahydrofuran-3(R)yloxvlpyridin-3-ylcarboxamidol-2-(pvridin-2-yl)methyltwr
azole-5-carboxamide Obtained as a foam (78%) from the title compounds of
Preparation 74 and Preparation 40, using the procedure of Preparation 56. b
(CDCI~): 1.04 (6H,rn), 2.40 (3H,m), 2.52 (SH,m), 2.84 (2H,q)) 3.10 (4H,m),
3.94 (1 H,m),, 4.15 2s (3H,m); 5.28 (1 H,s), 5.48 (2H,s)) 5.90 (1 H,rn),
6.68 (1 H,s), 6.92 (1 H,d)) 7.22 (1 H,rn), 7.67 (1 H,m), 8.60 (1 H,d), 8.64
(1 H,s), 8.86 (1 H,s), 10.28 (1 H,s). LRMS: m/z 613 (M+1 )+.   0 2 DEC 2004
~~O 99l54333 -152 PCTnB99100519 PREPARAT10N 76
4-I5-(4-Ethylpiperazin-1-Vlsulphonyl)-2-(tetrahydropyran-4-yloxy)pyridin-3
rlLcarboxamidol-3-n-propyl-2-(pyridin-2-yl)methylpyrazole-5-carboxamide s A
mixture of the title compounds of Preparation 70 (520mg, l.3mmol) and
Preparation 41 (285mg, 1.1 mmol))
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (250mg,
l.3mmol), 1-hydroxybenzotriazole hydrate (199mg, l.3mmo1),
N-ethyldiisopropylamine (226g.1, l.3mmol) and tetrahydrofuran (20m1} was
stirred for 1 week at room temperature. Ethyl io acetate (150m1) was then
added and the resulting mixture washed with brine (2x50m1), dried (MgSO~)
and evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel, using an elution gradient of ethyl acetate:
dichloromethane:methanol (32:84:4 to 0:95:5), to afford the title compound
(603mg) 86%) as a white foam. 8 (DMSOd6): 0.74 (3H,t), 0.91 (3H,t), 1.39
(2H,m), 1.90 (2H,rn)) 2.05 (2H,m), 2.30 (2H,q), 2.42 (4H,rn), 2.74 (2H,t),
2.95 (4H,m), 3.50 (2H,m), 3.E5 (2H,m), 5.48 (2H,s), 5.~2 (1 H,rn), 7.09 ( i
H,d), 7.35 (3H,m)) 7.48 (1 H,m)) 8.39 (1 H,s), 8.54 (1 H,d), 8.65. (1 H,s),
10.18 (lH,s). LRMS: mlz 641 (M+1)+. .. 20 PREPARATION 77
4-!2-Ethoxv-5-(4-ethylpiaerazin-1-ylsulphonvl)pvridin-3-ylcarboxamidol-3-np
rod-2-(pyridin-2-yl)rnethylpyrazole-5-carboxamide A stirred mixture of the
title compounds of Preparation 28 (3.07g, 7.71 mmol) and Preparation 41
(2.0g, 7.71 mmol) in pyridine (50m1) was heated 2s at 50C for 48 hours,
then allowed to cool and evaporated under reduced 



pressure. The residue was partitioned between dichloromethane (100m1) and
water (20m1), then the organic phase separated, dried (MgSOa) and
evaporated under reduced pressure. The residual brown foam was purified by
column   o Z arc 200 W O 99154333 PC~'~ B99100519 -153chromatography on
silica gel, using an elution gradient of elhyl acetate: methanol (100:0 to
90:10), to give the title compound (3.19g, 71 %) as a white foam. Found: C,
54.66; H) 6.17; N, 18.38. C2~H36N80~S; 0.40 H20 requires C, s 54.79; H)
6.27; N, 1.8.93%. b (CDC13): 0.82 (3H,t), 1.03 (3H,t), 1.45 (2H,m), 1.58
(3H,t), 2.40 (2H,q), 2.52 (4H,m), 2.86 (2H,t), 3.10 (4H,m), 4.79 {2H,q),
5.29 (1 H,s)) 5.46 (2H,s), 6.70 (1 H,s), 6.93 (1 H,d), 7.21 (1 H,m)) 7.64
(1 H,m), 8.59 (1 H,d), 8.fi4 (1 H,s)) 8.81 (lH,s), 10.56 (1 H,s). LRMS: m/z
585 (M+1)+. 1o PREPARATION 78 5 (4
Ethylpiperazin-1-ylsulphonyl)-2-propoxypyrid.ine-3-carboxylic acid methyl
ester Obtained as an oil (53%) from the title compound of Preparation 49
and 1-ethylpiperazine) using the procedure of Preparation 18. 8 (CDC13):
1.05 is {6H,m), 1.86 (2H,m), 2.41 (2H,q)) 2.54 (4H,m), 3.08 (4H,m), 3.92
(3H,s), 4.46 (2H,t), 8.40 (1 H,s), 8.62 (1 H,s). LRMS: m/z 372 (t~l+1 )'~.
PREPARATION 79 _5 f4
Ethvlaiperazin-1-vlsulphonvl)-2-n-propoxypyridine-3-carboxylic acid 2o A
mixture of the title compound of Preparation 78 {370mg, l.Ommol)) 2tv
aqueous sodium hydroxide solution (1 ml, 2mmol) and methanol {1 Oml) was
stirred at room temperature for 2 hours. The resulting mixture was treated
wish solid carbon dioxide in order to adjust its pH to 7 and then
evaporated under reduced pressure. The residue was triturated with
dichloromethane (3x50m1) 2s and the combined organic solutions evaporated
under reduced pressure to yield the title compound (340mg, 95%) as a white
solid. LRMS: m/z 357 {M)+.   0 2 QEC 2004 WO 99I54333 pcuna99ioos~ 9
-154PREPARATION 80
4-4-Ethylpiperazin-1-ylsulphonyl)-2-n-propoxypyridin-3-ylcarboxamidol-3-npr
opvl-2-(pyridin-2-yl)methylpyrazole-5-carboxamide s Oxaiyl chloride
..(122A, 5.6mmo1) was added dropwise to a stirred solution of the title
compound of Preparation 79 (478mg, l.4mmo1) and dimethylformamide (3 drops)
in dichloromethane (10m1) arid the reaction mixture stirred at room
temperature for 18 hours, then evaporated under reduced pressure. The
residue was azeotroped with dichloromethane io (3x10m1), then added to a
stirred, ice-cooled solution of the title compound of Preparation 41
(360mg, l.4mrnol) in pyridine (10m1) and the reaction mixture stirred at
room temperature for 18 hours, then evaporated under reduced pressure. The
residue was partitioned between water (50m1) and dichloromethane (50m1),
the phases separated and the aqueous phase is extracted with
dichloromethane (2x50m1). The combined organic solutions t~,~ere dried
(Na2S0~) and evaporated under reduced pressure, then the crude product
purified by column chromatography on silica gel,, using ethyl
acetate:methanol (80:20) as eluant, to provide the title compound (500mg,
37%) as a colourless glass. b (CDC13): 0.81 (3H,t), 1.04 (3H,t), 1:27
(3H,t), 1.48 20 (2H,rn), 2.00 {2H,m), 2.40 (2H,q), 2.53 (4H,m), 2.86
(2H,t), 3.09 (4H,m), 4.66 (2H,t), 5.27 (1 H,s)) 5.47 (2H,s), 8.68 {1 H,s),
6.93 (1 H,d), '7.21.. (1 H,m), 7.66 (1 H,rn), 8.59 (1 H,d), 8.64 {1 H,s),
8.80 (1 H,s), 10.47 (1 H,s). f_RMS: m/z 599 {M+1 )T. 2s PREPARATION 81
2-(2-Benzvloxvethoawl-3-bromo-5-f4-ethvlpiperazin-l~Isulphonyl)pyridine A
mixture of a 2M solution of sodium bis(trimethylsilyl)amide in
tetrahydrofuran (4.1 ml, 8.2mmol), 2-benzyloxyethanol (1.16m1, 8.2mmol) and
tetrahydrofuran (5m1) was stirred a1 about 0C for 1 hour. The title
compound   0 2 DEC 2004 



WO 99/54333 -155 PCTIIB99/00519 of Preparation 13 (2.0g, 5.43mmol) was
added and the reaction mixture stirred at room temperature for 5 hours,
then evaporated under reduced pressure. The residue was suspended in elhyl
acetate (10m1) and the suspension s extracted wish 2M hydrochloric acid
(3x10m1). The combined extracts were basified with aqueous sodium
bicarbonate solution and extracted with ethyl acetate (3x15rn1). These
combined extracts were dried- {MgSOa) and evaporated under reduced
pressure, then the crude product purified by column chromatography on
silica gel, using an elution gradient of dichloromethane: io methanol
(100:0 to 95:5), to furnish the title compound (1.95g) 74%) as an oil. 8
(CDC13): 1.02 (3H,t), 2.40 (2H,q), 2.52 (4H,m), 3.07 (4H,m), 3.88 (2H,t))
4.62 (4 H,m)) 7.26 (1 H,m), 7.34 (4H,m), 8.09 (1 H,s), 8.42 ('i H,s). LRMS:
mlz 486 (M+2)+. ,s PREPARATION 82 2 (2
Benzvloxyethoxv)-5-(4-ethylpiperazin-1-ylsulphonyl)pyric~ine-3-carboxylic
acid ethyl ester Obtained as an oil. (42%) from the title compound of
Preparation 81, using the procedure of Preparation 21. 8 (CDCh): 1.04
(3H,t), 7.38 (3H,t), 2.42 20 (2H,q), 2.54 (4H,m), 3.08 {4H,m), 3.90 (2H,t),
4.38 (2H,q), 4.67 (4H,m), 7.28 (1 H,m), 7.35 (4H;m), 8.41 (1 H,s), 8.62 (1
H,s). LRMS: m/z 478 (M+1 )*. PREPARP,TION 83 2 l2
Benzyloxvethoxy)-5-(4-ethylpiperazin-1-ylsulphonyl)pyridine-3-carboxylic 2s
- acid hydrochloride Obtained as a pale yellow solid (88%) from the title
compound of Preparation 82, using the procedure of Preparation 26. b
(CDC13): 1.45 (3H,t)) 2.82 (2H,m), 3.09 (2H,q), 3.26 (2H,m), 3.64 (2H,m),
3.90 (4H,m), 4.64 {2H,s), 4.78 (2H,t), 7.33 (1 H,m), 7.37 (4H,m), 8.58 (1
H,s), 8.54 (1 H,s), 12.17 (1 H,s). 3o LRMS: m/z 450 (M+1)*.   D 2 DEC 2004
W O 99/54333 -156 f'CTJIH99/UUSI9 PREPARATION 84
4-(2-(2-Benzyloxyethox^,y~-5- 4-ethylpiperazin-1-ylsulphonyl)pyridin-3
~carboxamidol-3-n-prop_yl-2-(pyridin-2-yllmethylpyrazole-5-carboxamide s
Obtained as an orange solid (80%) trom the title compounds of Preparation
83 and Preparation 41, using the procedure of Preparation 52. 8 (GDC13):
0.80 (3H,t), 1.02 (3H,t), 1.42 (2H,m), 2.40 (2H,q), 2.54 (4H,m), 2.81
(2H,t), 3.10 (4H,m), 4.06 (2H,t), 4.57 (2H,s), 4.86 (2H,t), 5.26 (1 H,s),
5.45 (2H,s), 6.68 (1 H,s)) 6.90 (1 H,d)) 7.17-7.27 (SH,rn), 7.34 (1 H,m),
7.63 (1 H,m), Io 8.59 (1 H,d), 8.62 {1 H,s), 8.82 (1 H,s), 10.50 (1 H,s).
LRMS: m/z 692 (M+2)+. PREPARATION 85
2-Benzyl-3-ethyl-4-nitropvrazole-5-carboxamide Caesium carbonate (2.9g,
9.Ommol) was added to a stirred, ice-cooled Is solution of the title
compound of Preparation 35 (1.7g, 8.8mmol) in dimethylformamide (20m1) and
the suspension stirred for 30 minutes. Benzyl bromide (10.6m1, 9.0mmol) was
added and the reaction mixture stirred at room temperature for 7 8 hours,
then evaporated under reduced .pressure. The residue was partitioned
betvreen ethyl acetate {125m1) and brine (100m1)) the phases separated and
the organic phase dried (MgS04) and evaporated under reduced pressure. The
residue was puritied by column chromatography on silica gel, using ethyl
acetate as eluant, to afford the title compaund (1.13g, 47,0) as a v,~hiie
solid. b (Dl~'~SOd6): 0.97 (3H,1), 2.96 (2H,q), 5.44 (2H,s), 7.24 (2H,m),
7:33 (3H,rn), 7.68 (1 H,s), 7.95 (1 H,s). LRtJIS: m/z 274 (M+1 )'`. 2s
PREPARATION 86 4-Amino-2-benzyl-3-ethylpyrazole-5-carboxamide Obtained as a
pale pink solid (90%) trorn the title compound of Preparation 85, using the
procedure of Preparation 40. b (DMSOds): 0.87 ;o (3H,t), 2.49 (2H,q), 4.46
(2H,s), 5.22 (2H,s), fi.85 (1 H,s), 7.09 (3H,m), 7.25 (1 H,m), 7.31
(2H,rn). LRMS: m/z 245 (M+1 )'`.   
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2-Benzyl-4-l2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3
ylcarboxamidol-3-ethyl~pyrazole-5-carboxamide Obtained as a white
crystalline foam (46%) from the title compounds of Preparation 18 and
Preparation 86) using the procedure of Preparation 56. 8 (DfJSOds): D.92
(fH,m), 1.44 (3H,t), 2.30 (2H,q), 2.41 (4H,m), 2.74 (2H,q)) 2.95 (4H,m),
4.62 (2H,q), 5.40 (2H,s), 7.17 (2H,m), 7.31 (4H,m), 7.50 (1 H,s), 8.39 (1
H,s), 8.65 (1 H,s), 10.38 (1 H,s). LRMS: m/z 571 (M+2)+. to PREPARATION 88a
3 Ethyl-1-(1-methylirnidazol-2-yl)methyl-4-nitropyrazole-5-carboxamide and
is PREPARATION 88b _3
Ethyl-2-(1-methylimidazol-2-yl)methy!-4-nitropyrazole-5-carboxamide A
mixture of the title compound of Preparation 35 (2.2g, 11.95mmol),
2chloromethyl-1-methylimidazole hydrochloride (J. Chem. ~Soc., 1957, 3305;
20 2.0g, 11.95mmo1), caesium carbonate (8.5g, 26.3mmol) and
dimethylformamide (100m1) was stirred at room temperature for 6 hours; then
evaporated under reduced pressure. The residue was partitioned between i
water (150m1) and dichloromethane (150m1), the phases separated and the
aqueous phase extracted with dichloromelhane (2x150m1). The combined 25
extracts were dried (MgS04) and evaporated under reduced pressure, then the
residue triturated with dichloromethane: methanol (90:10) and the resulting
solid collected and dried under suction to give the first title compound
(1isomer; 305mg, 9%) as a cream solid. S (DMSOds): 1.16 (3H,t), 2.82
(2H,q), 3.69 (3H,s), 5.40 (2H,s)) f.81 (1 H,s), 7.13 (1 H,s)) 8.20 (1 H,s),
8.50 (1 H,s). 3o LRMS: m/z 279 (t~l+1 )+.   a 2 ucc zoo4 Wf? 99/54333 -158
PCT/I H99100519 The filtrate was evaporated under reduced pressure and the
residue purified by column chromatography on silica gel, using
dichloromeihane:methano1:0.88 aqueous ammonia (90:10:1 ) as eluant, to
yield 5 the second title compound (2-isomer; 480mg) 14%) as a solid. 8
(CDCl3): 1.16 (3H,t)) 3.20 (2H,q), 3.77 (3H,s)) 5.48 (2H,s)) 6.22 (1 H,s),
6.68 (1 H,s)) 7.00 (1 H,s), 7.25 (1 H,s). LRMS: mlz 279 (M+1 )t.
PREPARATION 89
4-Amino-3-ethyl-2-(1-methylimidazol-2-yl)methylpyrazole-5-carboxamide
Obtained as a pink solid (92%) from the title compound of Preparation 88b,
using the procedure of Preparation 40. 8 (CDC13): i .00 (3H,t), 2.68
(2H,q), 3.80 (3H,s)) 5.34 (2H,s), 5.40 (1 H,s), 6.55 (1 H,s), 6.82 {1 H,s),
6.98 (1 H,s). LRMS: mlz 249 (M+1 )+. 15 PREPARAT10N 90
3-Ethyl-4-(5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pVridin-3
ylcarboxamidol-2-(1-methylimidazol-2-yl)met~lpvrazole-5-carboxamide
Obtained as a solid {48%) from the title compounds of Preparation 29 3o and
Preparation 89, using the procedure of Preparation 45A. 8 (CDC13): 1.01
(3H,t), 1.10 (3H,t), 2.40 (2H,q), 2.52 (4H,m), 2.98 (2H,q), 3.08 (4H,m),
3.36 (3H,s), 3.66 (3H,s), 3.92 (2H,t), 4.82 (2H,t), 5.35 (1 H,s), 5.42
(2H,s), 6.61 (1 H,s), 6.86 (1 H,s)) 7.00 (1 H,s), 8.64 (1 H,s), 8.81 (1
H,s), 70.33 (lH,s). LRMS: m/z 604 (M+1 )''. 



?s   0 Z DEC 2004 l~~O 99/5a333 PCTOB99l00519 -159PREPARATION 97a
1-(1-Methylimidazol-2-yl)methyl-4-vitro-3-n-propylpyrazole-5-carboxamide
and PREPARATION 91 b
2-(1-MethYlimidazol-2-yl)methyl-4-vitro-3-n-propylpyrazole-5-carboxamide A
stirred mixture of the title compound of Preparation 34 (5.0g, l0
25.3mmol)) 2-chlorornethyl-1-methylimidazole hydrochloride (J. Chem. Soc.,
1957, 3305; 4.fig, 27.7mmol), caesium carbonate (18.1g, 55.fimmol) and 1
acetonitrile (1 OOmI) was heated at 50C for 5 hours, then allowed to cool.
Ethyl acetate (300m1) was added and th.e mixture washed with water
(2x400m1), dried (MgSOa) and concentrated under reduced pressure to a
volume ofi about is 200m1. The resulting precipitate was collected and
combined with the material produced by crystallisation from ethyl acetate
of the residue obtained by evaporation under reduced pressure of the
filtrate, to provide, after drying, the first title compound (1-isomer;
1.0g) 13%) as white crystals.,. 8 (DMSOds): 0.89 (3H,t), 1.60 (2H,m), 2.76
(2H,1), 3.66 (3H,s), 5.39 (2H,s), 6.80 (1 H,s), 7.12 20 (1 H,s), 8.20 (1
H,s), 8.48 (1 H,s). LRMS: m/z 293 (M+1 )''. The crystallisation mother
liquor v.Jas evaporated,. under reduced pressure and the residue
recrystallised from ethyl acetate to furnish the second title compound
(2-isomer; 700rng, 9%) as a solid. b (DMSOd6): 0.92 (3H,t), 1.52 (2H,m),
3.04 (2H,t), 3.68 (3H,s), 5.49 (2H,s), 6.82 (1 H,s)) 7.14 (1 H,s), 7.66 2s
(1 H,s), 7.93 (1 H,s). LRMS: mlz 293 (M-r1 )+. PREPARATION 92
4-Amino-2-(1-methvlimidazol-2-yl)methyl-3-n-propyipyrazole-5-carboxamide A
stirred mixture of the title compound of Preparation 91b (500mg, ;0 1.71
mmol), 10% palladium on charcoal (150mg) and ethanol (20m1) was   0 2 DEC
200 WO 99I54333 -160 PCT/ B99/00519 hydrogenated for 4 hours at 345kPa
(50psi), then filtered. The filtrate was combined with a dichloromethane:
methanol (80:2Q) wash (50m1) of the filter pad, evaporated under reduced
pressure and the residue crystallised from ethyl s acetate to afford the
title compound (320mg, 71 %) as a pale pink solid. 8 {CDC13): 0.90 (3H,t),
1.40 {2H,rn), 2.60 {2H,t), 3.58 (3H,s), 3.94 (2H,s), 5.32 (3H,m), 6.54 {1
H,s)) 6.82 (1 H,s), 6.98 (1 H,s). PREPARATION 93 io
3-(2-PhenylethenyllpVridazine 2 Zinc chloride {820mg, 6mmol) , was added to
a stirred mixture of benzaldehyde {6.11 ml) 60mmol) and 3-methylpyridazine
(2.83g) 30mmol) and the resulting mixture heated for 20 hours at 150C. The-
cool reaction mixture was partitioned between dichloromethane {40m1) and
2t1 aqueous sodium ~s hydroxide solution (20m1), then the organic phase
separated, combined with a dichloromethane extract (80m1) of the aqueous
phase, dried (Na2S0~) and evaporated under reduced pressure. The residue
v,~as purified by column chromatography on silica gel, using
dichloromethane: methanol (99:1 ) as eluant, to give the Title compound
(59%) as a solid. S (CDCL.3): 7.12 (1 H,d), 20 7.34 (3H,m), 7.56 (2H,d),
7.72 (1 H,d), 8.37 (1 H,s), 8.50 (1 H,s), 8.60 (1 H,s). LRMS: m/z 183
(M-!-1 )*. PREPARATION 94 3-Hvdroxymethylpyridazine 2s Ozone was bubbled
through a stirred solution of the title compound of Preparation 93 (3.60g,
0.02mo1) in methanol (150m1) at -10C. After 30 minutes the mixture was
purged with nitrogen, sodium borohydride {750mg, 



0.02mo1) added porlionv~ise and the resulting solution stirred for 2 hours
at room temperature. The reaction mixture was acidified with 2M
hydrochloric   0 2 DEC 2004 WO 99/54333 PCT/I B99I003I9 -761acid, then
basified with 0.880 aqueous ammonia solulion and evaporated under reduced
pressure. Purification of the residue by column chromatography on silica
gel, using an elution gradient of dichloromethane: methanol (98:2 to 96:A),
s provided the tille compound (76%) as a solid. 8 (CDC13): 3.66 (1 H,s))
4.92 (2H,s)) 7.48 (2H,m),~9.06 (1 H,d). PREPARATIQN 95
3-Chloromethylpyridazine hydrochloride Thionyl chloride (3.05m1, 42mmol)
was added io an ice-cooled flask containing the title compound of
Preparation 94 (920mg, 8mrnol) and the reaction mixture stirred for 45
minutes at room temperature, then evaporated under reduced pressure. The
residue was azeotroped with toluene (40mf) to furnish the crude title
compound (1.4g) as a brown solid. S (DMSOds): 4.98 ~s (2H,s), 7.80 (1
H,rn), 7.90 (1 H,d), 8.19 (1 H,s), 9.22 (1 H,d). PREPARATION 96 4 Nitro 3 n
propel-2-fpyridazin-3- I)melhylAYrazole-5-carboxamide A mixture of the
title compounds of Preparation 95 (700mg, ~.24mmol) ?o and Preparation 34
(840mg, 4.24mmol), caesium carbonate (3.45g, 10.6mmoi) and acetonitrile
(30m1) was stirred at 80C for 2 hours) then allowed to coal. Brine (30m1)
was added, the mixture extracted with dichloromethane (2x80m1) and the
combined extracts dried (Na2S04) and evaporated under reduced pressure. The
residual brown oil was purified by column chromatography on 2s silica gel,
using an elution gradient of dichloromethane: methanol (100:0 to 90:10) to
afford the title compound (480mg, 39%) as a yellow solid. b (CDC13): 1.02
(3H,i), 1.60 (2H,m), 3.06 (2H,t), 5.72 (2H,s), 5.87 (1 H,s), 7.25 (lH,s),
7.54 (2H,m), 9.20 (1 H,s).   0 2 D'~C Z004 WO 99I54333 -1 fi2 PREPARATION
97 PCTII B 99!0U519 4
Amino-3-n-propKl-2-(~~ridazin-3-yl)methylpyrazole-5-carboxamide Obtained as
a pink gum (97%) from the title compound of Preparation s 96, using the
procedure of Preparation 40. 8 (CDC13): 0.90 (3H,t), 1.47 (2H,m), 2.51
(2H,t), 5.25 {1 H,s), 5.58 (2H,s), 6.58 (1 H,s), 7.09 (1 H,d)) 7.43 (1
H,m), 9.14 (1 H,d). i-RMS: mlz 261 (M+1 )'`. PREPARATION 98 ~0 4 12
Ethoxy-5-(4-ethyloiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamidol-3-n
propel-2-(pyridazin-3-vllmethvlpyrazole-5-carboxamide Obtained as an orange
gurn (42%) from the title compounds of Preparation 28 and Preparation 97,
casing the procedure of Preparation 45A. 8 (CDC13): 0.81 (3H,t), 1.01
(3H,t), 1.47 (2H,rn), 1.55 (3H,t), 2.39 (2H,q), 2.50 ~s (4H,m), 2.87
(2H,i), 3.07 (4H,m), 4.77 (2H,q), 5.58 (1 H,s), 5.69 (2H,s), 6.71 (1 H,s),
7.18 (1 H,d), 7.45 (1 H,m), 8.63 (1 H,s), 8.79 (1 H,s), 9.~ 5 (1 H,s),
10.52 (1 H,s). LRMS: mlz 586 (M+1 )'`. .. 



PREPARATION 99 2-MethVIaVrimidine-1-oxide A freshly prepared solution of
sodium metal (11.5g, 0.50mo1) in ethanol a (170m1) vas added dropwise over
1 hour to a stirred suspension of hydroxylamine hydrochloride (34.75g,
0.50mo1) and phenolphthalein (50mg) in ethanol (200m1) so as to maintain a
colourless solution and the mixture stirred ~s at room temperature for 3
hours. Acetonitrile (26m1, 0.50mo1) was added and this mixture stirred for
a further 2 hours at room temperature, then a145C for 48 hours. The
resulting mixture was filtered and the filtrate concentrated under reduced
pressure to a volume of ca. 100m1, then cooled to 0C. The resulting   WO
99I54333 -163 0 2 DEC 2D04 PCT/I H 99I00519 precipitate was collected and
dried under suction to give the intermediate acetamidoxime (9.9g, 27%) as
white crystals. Boron trifluoride diethyl ether complex (9.5m1, 75mmol),
followed by 1,1,3,3-tetramethoxypropane (11.5m1, 70mmol), were added to ~a
stirred mixture of dimethylformamide (100m!) and toluene (100m1). The
acetamidoxime (5.0g, 67.5mmol) was then added and the reaction mixture
heated under refiux for 45 minutes, then allowed to cool. The resulting
mixture was evaporated under to - reduced pressure and the residual brown
oil partitioned between dichloromethane: methanol (80:20) (104m1) and
aqueous sodium carbonate solution (100m1). The phases were separated, the
aqueous phase extracted with dichloromethane: methanol (80:20) (10x50m1)
and the combined organic solutions dried (MgSOo) and evaporated under
reduced pressure. The residue 15 was purified by column chromatography on
silica gel, using dichloromethane: methanol (98:2) as eluant, to yield the
title compound (2.5g, 34%) as an orange solid. 8 (CDC13): 2.74 (3H,s), 7.19
(1 H,m), 8.16 (1 H,d), 8.39 (1 H,d). PREPARATION 100
2-Chloromethylpyrimidine A stirred mixture of the title compound of
Preparation 99 (2.5g, 22.7mmo1) and phosphorous oxychloride (18m1, 193mmo1)
was heated under reflux for 2 hours, then allowed to cool. The resulting
mixture was poured onto stirred ice and neutralised using solid sodium
carbonate over 3 hours.: The 2s aqueous solution thus obtained was
extracted with dichloromethane (3x100m1), then the combined extracts dried
(MgS04) and evaporated under reduced pressure. The residual brown oil was
purified by column chromatography on silica gel, using an elution gradient
of dichlorornethane: methanol (100:0 to   0 2 GEC 2004 WO 99l54333
~'CT/1E99100519 -16497:3), to provide the title compound (510mg, 17%). b
(CDC13): 4.72 (2H,s), 7.22 (1 H,m), 8.75 (2H,d). LRMS: m/z 129 (M+1 )*.
PREPARATION 101a
4-Amino-3-n-propyl-1-(pyrimidin-2-yl)methylpyrazole-5-carboxamide and o
PREPARATION 101 b
4-Amino-3-n-propyl-2-(pyrimidin-2-yl)methylpyrazole-5-carboxamide Potassium
hydroxide (393mg, 7mmol) was added to a stirred, ice-cooled solution 'of
the title compound . of Preparation 36 (1.2g, 6mmol) in dimethylformamide
(10m1) and the mixture stirred for 1 hour at room Is temperature. The title
compound of Preparation 100 (900mg, 7mmol) was then added and the reaction
mixture stirred at room temperature for 18 hours, then evaporated under
reduced pressure. The residue was partitioned between water (10m1) and
dichloromethane (75m1), the phases separated and the aqueous phase
extracted with dichlorornethane (2x15m1). The combined 20 organic solutions
were dried (MgS04) and evaporated under reduced pressure, then the residue
purified by column chromatography on silica gel, using dichloromeihane:
methanol (95:5) as eluant, to furnish a mixture of the Title compounds (not
separated) (1.06g, 67%) as a pale pink solid. Analysis of the 'H nrnr
spectrum indicaled a N1:N2 ratio (i.e. 1-isomer:2-isomer) of 22:78. b 2s
(DMSOds): 0.81 {3H,t), Q.88 (3H,t), 1.38 (2H,m), 1.52 (2H,m), 2.48 (2H,t),
4.10 (2H,s), 4.44 (2H, s), 5.41 (2H,s), 5.73 (2H,s), 6.90 (1 H,s), 7.06 (1
H,s), 7.35 (1 H,m), 7.42 (1 H,m), 7.50 (2H,s), 8.68 (2H,d), 8.77 {2H,d).
LRMS: mlz 261 (M+1 )*.   0 2 DEC Q004 



!~O 99/54333 PCT/IB99I00519 -165 PREPARATION 102a 4-f
5-(4-Ethylpiperazin-1-yls
ulphonyl)-2-!2-methoxyethoxylpyridin-3yfcarboxamidol-3-n-propel-1-(pyrimidi
n-2-yl~methylpyrazole-5-carboxamide 5 and PREPARATION 102b
4-(5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxylpyridin-3~ o
ylcarboxamidol-3-n-propel-2-(pyrimidin-2-yllmethylpyrazole-5-carboxamide
Triethylamine (1.12m1) 8.Ommo1) was added to a stirred) ice-cooled
suspension of the title compounds of Preparation 29 (680mg, 1.6mmo1) and
Preparations 101 a/101 b (417mg, 1.6mmo1) in dichloromethane (20m1), then
the reaction mixture stirred at room temperature for 18 hours, washed with
water ~ s ( 1 Ornl)) dried (MgS04) and evaporated under reduced pressure.
The residual brov~n foam was purified by column chromatography on silica
gel, using an elution gradient of dichloromethane: methanol (98:2 to 95:5),
to afford the first title compound (1-isomer; 56mg, 6%) as an orange gum. b
(CDC13): 0.96 {3H,1)) 1.04 (3H,i), 1.76 {2H,m), 2.42 (2H,q), 2.54 (4H,m),
3.38 (3H,s), 3.86 (2H,t), 4.76 ?o (2H,t), 6.13 (2H,s), 7.11 (1 H,m), 8.44
(1 H;s), 8.62 (2H,d), 8.78 (1 H,s)) 10.17 ( 1 H,s). LRMS: m/z 616 (t~1~1
)+; followed by the second title compound (2-isomer; 460mg, 47%) as an
orange foam. b (CDC13): 0.84 (3H,t), 1.03 (3H,t), 1.50 (2H,m), 2.40 (2H,q),
2.53 {4H,m), 2.88 {2H,t), 3.11 (4H,m), 3,39 (3H,s)) 3.96 (2H,t)) 4.85
{2H,q), 5.23 (1 H,s), 5.58 ?s {2H,s), 6.70 (1 H,s), 7.25 (1 H,m), 8.63 (1
H,s), 8.74 (2H,d), 8.84 (1 H,s), 10.52 (1 H,s). 1-RMS: m/z 616 (M+1)+.   0
2 DEC 2004 t~JO 99l54333 ~'CTi /IB99l00519 -166 PREPARATION 103a
4-(2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamidol-3-np
rop I-1-(pyrimidin-2-yl)methylpyrazole-5-carboxamide , s and PREPARATION
103b
4-(2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyllpyridin-3-vlcarboxamidol-3-n
propyl-2-(pyrimidin-2-vllmethylpyrazole-5-carboxamide Obtained as a mixture
of isomers (88%) from the title compounds of v Preparation 28 and
Preparations 101 a/101 b using the procedure of Preparation 45A. LRMS: m/z
586 (M+1 )+. is PREPARATION 7 04
4-Amino-3-n-propel-1-(pvridin-2-vllmethvlpvrazole-5-carboxamide Obtained as
a solid (92%) from the title compound of Preparation 39a, using the
procedure of Preparation 41. b (DlvlSOds): 0.88 (3H,t), 1.55 (2H,rn), 2.43
(2H,t), 4.18 (2H,s)) 5.59 (2H,s), 8.73 (1 H,d), 7.22 (1 H,rn), 7.57 (2H,s),
7.69 20 (1 H,rn), 8.47 (1 H,d). LRMS: m/z 260 (tJl+1)+. PREPARATION 105
4-f2-Ethoxy-5-(4-ethvlpiperazin-1-ylsulphonyl)Qvridin-3-vlcarboxamidol-3-n
proDVl- i-(ayridin-2yl~methylpvrazole-5-carboxamide 2s Obtained as a brown
foam (74%) from the title compounds of Preparation 28 and Preparation 104,
using the procedure of Preparation 45A. 8 (CDCl3): 0.94 (3H,t), 1.02
(3H,t), 1.62 (SH,m), 2.40 (2H,q); 2.52 (4H,m), 2.fi4 (2H,t), 3.09 (4H,m),
4.77 (2H,q), 5.58 (2H,s), 5.71 (1 H,s), 7.26 (i H,m); 7.40 (i H,d), 7.74 (1
H,m),, 8.52 (1 H,d), 8.67 (1 H,s)) 8.82 (1 H,s), 9.60 (1 H,s), 9.96 30 (1
H,s). LRMS: mlz 585 (Ah+1 )+.   



0 2 D'~C 2004 I~VCf 99J54333 -167 PREPARATION 106 t'CTII~99/00519
4-Amino-3-ethyl-1-( 1-methylimidazol-2-yl)methylpyrazole-5-carboxamide
Obtained as a pink foam {95%) from the title compound of Preparation s 88a,
using the procedure of Preparation 40. 8 (DMSOds): i .09 (3H,t), 2.43
{2H,q), 3.72 (3H,s), 4:37 (2H,s), 5.44 (2H,s), 6.79 (1 H,s), 7.08 (1 H,s).
LRMS: m/z 249 (M+1 )+. PREPARATION 107 l0
4-f2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamidol-3-et
hyl1-(1-methylimidazol-2-yl)methylpyrazole-5-carboxamide Obtained as a
solid (78%) from the title compounds of Preparation 28 and Preparation 106,
using the procedure of Preparation 45A. S (CDC13): 1.01 (3H,t), 1.21
(3H,t), 1.60 {3H,t), 2.40 (2H,q), 2.53 (4H,m), 2.72 (2H,q), 3.08 ~s (4H,m),
3.94 (3H,s), 4.76 {2H,q), 5.54 (2H,s), 5.93 (1 H,s), 6.83 (1 H,s), 6.92 (1
H,s), 8.65 (1 H,s}, 8.82 (1 H,s)) 9.95 (1 H,s), 10.27 (1 H,s). - LRIJIS:
m/z 575 ( M+2)'`. PREPARATION 108 20 4-Amino-1-(
1-methylimidazol-2-yllmeihyl-3-n-proaylpyrazole-5-carboxamide Obtained as a
cream solid (78%) from the title compound of Preparation 91 a, using the
procedure of Preparation 40, b (DMSOdd): 0.87 (3H,t), 1.52 (2H,m); 2.38
(2H,t), 3.70 (3H,s), 4.35 (2H,s), 5.44 (2H,s), 6.78 (1 H,s), 7.08 ( 1 H,s).
LRMS: m/z 263 (M+1 )+. 25 PREPARATION 109
4-f5-(4-Ethylpiperazin-1-ylsulnhonyl)-2-(2-methoxyethoxy)pyridin-3ylcarboxa
midol-1-(1-methvlimidazol-2-vl)methyl-3-n-oropylayrazole-5 carboxamide
Obtained (67%) from the title compounds of Preparation 25 and   w0 99I54333
-168 0 2 CIEC 2004 PCT/IB99100519 Preparation 108, using the procedure of
Preparation 52. 8 (CDC13): 0.95 {3H,t), 1.02 (3H,t), 1.66 (2H,m), 2.40
(2H,q), 2.51 (4H,m), 2.63 {2H,t), 3.09 (4H,m), 3.39 (3H,s)) 3.88 {3H,s),
3.93 (2H,t), 4.80 (2H,t), 5.56 (2H,s), 5.81 (1 H,s), 6.83 5 (1 H,s), 6.92
(1 H,s), 8.65 (1 H,s), 8.82 (1 H,s)) 9.60 (1 H,s), 10.08 (1 H,s).
PREPARATION 110
3-Bromo-5-(4-ethylpiperazin-1-ylsulr~honyl)-2-(1-methylpiperidin-4-yloxy)py
ridine A mixture of 4-hydroxy-1-methylpiperidine (560mg, 4.89mrnol), 60% ro
sodium hydride dispersion in mineral oil (200mg, 4.89rnmol) and
teirahydrofuran {30m1) was stirred at~ about 0C for 30 minutes. The title
compound of Preparation 13 (600mg, 1.63mrnol) was added and the reaction 



mixture heated under reflux for 90 minutes, then allowed to cool. The
resulting mixture was evaporated under reduced pressure, the residue
suspended in >> ethyl acetate (50m1) and the suspension washed
consecutively with 2M aqueous sodium hydroxide solution (2x20m1)) water
(20m1) and brine (20m1). The resulting solution was dried (MgS04) and
evaporated under reduced pressure to give the title compound (660mg, 70%)
as a yellow oil. $ (CDC13): 1.05 (3H,t), 1'.92 {2H,m), 2.04 (2H,m), 2.33
(3H,s), 2.42 (4H,m), 2.55 (4H,m), 20 2.66 (2H,rn), 3.08 (4H,m), 5.24 (1
H,m), 8.09 (1 H,s), 8.42 (1 H,s). LRMS: mlz 447 (M)T. f PREPARATION 111
5-(4-EthyIpiDerazin-1-ylsulohonyl)-2-( 1-methylpiperidin-4-yloxy)pyridine-3
?5 - carboxylic acid ethyl ester Triethylamine (2m1, 1.43mmol) and
teirakis(triphenylphosphine)palladium(0) {200mg, 0.173mmol) were added to a
stirred solution of the title compound of Preparation 110 (640mg, 1.43mmol)
in ethanol (20m1) and the reaction mixture heated under carbon monoxide at
100C and 1034kPa   0 2 -DEC 2004 WO 99I54333 -169 PCT/)B99/OOSt9 (150psi)
in a sealed vessel for 18 hours, then allowed to cool. The resulting
mixture was evaporated under reduced pressure and the residue purified by
column chromatography on silica gel, using dichloromeihane: methanol s
(96:5:3.5) as eluant, to yield the title compound (550mg, 87%) as an orange
solid. b (CDCh): 1.02 (3H,t), 1.40 (3H,t), 2.16 (2H,m), 2.41 (2H,q); 2.56
(6H,m)) 2.72 (3H,s), 3.08 (4H,m), 3.19 (4H,m), 4.38 (2H,q), 5.60 (1 H,m))
8.42 (1 H,s), 8.62 (1 H,s). LRMS: m/z 441 (M+1 )+. to PREPARATION 112
5-(4-Ethylpiaerazin-1-ylsulphonyl)-2-(1-methylpiperidin-4-yloxy)pyridine-3
carboxylic acid sodium salt A mixture of the title compound of Preparation
111 (550mg, 1.25mmol), 1 M aqueous sodium hydroxide solution (2.4m1,
2.40mmol) and ethanol (5m1) t s was stirred at room temperature for 18
hours, then evaporated under reduced pressure. The residue was partitioned
between water (l5ml).and ethyl acetate (15m1), the phases separated and the
aqueous phase evaporated under reduced pressure to provide the title
compound (510mg, 94%) as a white solid. b (DMSOds): 0.3 (3H,t), 1.94
(2H,m), 2.10 (2H,m), 2.16 (3H,s), 2.29 (2H,q), ?0 2.40 (4H,m), 2.68 (4H,m),
2.88 {4H,m), 5.08 (1 H,m), 7.7y(1 H,s); 8.28 {lH,s). PREPARATION 113a i
4-Amino-1-(2-rnorpholin-4-vl)ethyl-3-n-propvlpvrazole-5-carboxamide and
PREPARATION 113b
4-Amino-2-(2-momholin-4-yllethyl-3-n-propylpyrazole-5-carboxamide
4-(2-Chloroethyl)morpholine (obtained by basification of the so
hydrochloride salt (2.67g, 14.35rnmol)) was added to a stirred solution of
the   0 2 DEC 2004 WQ 99/54333 1'CTII B99/00519 -170title compound of
Preparation 36 (2.0g) 11.96mmol) and potassium hydroxide (800rng,
14.35mmol) in dimethylformamide (20m1) and the reaction mixture heated
under reflux for 18 hours, then allowed to cool. The resulting mixture 5
was evaporated under reduced pressure and the residue purified by column
chromatography on silica gel, using dichloromethane: methanol: glacial
acetic acid (95:5:1 ) as eluant, to furnish the second title compound
(2-isomer; 480mg, 14%). b (CDC13): 0.98 (3H,t), 1.60 (2H,m), 2.48 (4H,m),
2.55 (2H,t)) 2..76 (2H,t), 3.69 (4H,m), 3.94 (2H,s), 4.08 (2H,t), 5.19 (1
H,s), 6.55 (1 H,s). LRMS: m/z 282 10 ( M+1 )+; 



fiollovred by the first title compound (1-isomer;350mg, 10%). b (CDCl3):
0.97 (3H,tj, 1.64 (2H,m), 2.50 (6H,m), 2.81 (2H,t), 3.48 (2H,s), 3.64
(4H,m), 4.50 (2H,t). . . IS PREPARATION 114 . 3-t-Butyl-1
H-pyrazole-5-carboxylic acid hydrochloride Hydrazine hydrate (1.7m1,
35rnmol) was added dropwise to a stirred solution of
5,5-dimethyl-2,4-dioxohexanoic acid ethylester (J. Org. Chem., 1997, 62,
5908; 6.1 g, 30.5mmol) in ethanol (20m1) and the reaction mix~lure ?o
stirred at room temperature for 4 hours, then evaporated under reduced
pressure. The residue was partitioned between dichloromethane (20m1) and
water (20m1), the phases separated and the aqueous phase extracted with
dichloromethane (2x20m1). The combined organic solutions were dried (MgS04)
and evaporated under reduced pressure to give the crude ester as a ?5
yellow solid. A mixture of this product, 1,4-dioxan (100m1) and 2M aqueous
sodium hydroxide solution (25.5m1, 51 mmol) was stirred at room temperature
for 72 hours, then the pH of the reaction mixture adjusted to 2 with
hydrochloric acid. The resulting mixture was evaporated under reduced
pressure and the residue   0 2 DEC 2004 Vv0 99l54333 -171 PCT/D H99/OUSI 9
lriturated with hot ethanol. This mixture was filtered and the filtrate
evaporated under reduced pressure to atfiord the title compound (5.06g, 81
%) as an orange solid. 8 (DMSOds): 1.26 (9H,s), 6.46 ( 1 H,s). 5
PREPARATION 115 3-t-Butyl-4-vitro-1H-pyrazole-5-carboxylic acid The title
compound of Preparation 114 (1.5g, 7.3mmo1) was added portionwise to
stirred, ice-cooled concentrated sulphuric acrd (7.5m1), the mixture warmed
to 40C and fuming nitric acid (1.13m1) then added dropwise, so as to
maintain the internal temperature below 50C. The reaction mixture was
stirred at 50C for 7 hours, allowed to cool and poured carefully onto
ice/water (100g). The resulting suspension was stirred for 2 hours and
filtered, then thecollected solid washed with water and dried under suction
to give the is title compound (975mg, 63%) as a white solid. S (DMSOdfi):
1.33 (9H,s). LRf~IS: m/z 231 (fV1+18)+. PREPARATION 116 3-t-Butyl-4-vitro-1
H-pvrazole-5-cartioxamide 2o Oxalyl chloride (1.59m1, 18.2mmol) was added
dropwise to a stirred, icecooled solution of the title compound of
Preparation 115 (970mg, 4.55mmol) and dimethylformamide (1 drop) in
dichloromethane (20m1)" and the reaction mixture stirred at room
temperature for 3 hours, then evaporated under reduced pressure. The
residue was azeotroped firstly with dichloromethane and then 2s with 0..88
aqueous ammonia solution. The resulting material was triturated with hot
ethanol, then acetonitrile, the mixture filtered and the filtrate
evaporated under reduced pressure to yield the title compound (955mg, 99%)
as a while solid. b (DMSOds): 1.36 (9H,s)) 7.60 (1 H,s), 7.88 (1 H,s).
LRMS: mlz 230 (M+18)'~. 30   0 2 DEC 200 V,'O 99I54333 -172 1'CT/1
B99/Q0519 



PREPARATION 117 3-t-Bu ~I-4-vitro-1-
pyridin-2-yl)methylpyrazole-5-carboxamide A mixture of the title compound
of Preparation 116 (960mg, 4.55mmol), s caesium carbonate (3.7a, 11.36mmol)
and 2-(chloromethyl)pyridine hydrochloride (821 mg) 5.OOrnmo1) in
acetonitrile (20m1) was stirred at 70C for 20 hours, then allowed to cool
and filtered. The filtrate was evaporated under reduced pressure, then the
residue purified by column chromatography on silica gel, using an elution
gradient of ethyl acetate: methanol (100:0 to 95:5)) to provide the title
compound (300mg, 22%) as a yellow solid. (DMSOds): 1.35 (9H,s), 5.40
(2H,s)) 7.18 (1 H,d), 7.32 (1 H,m}, 7.80 (1 H,m), 8.10 (1 H,s), 8.46 (1
H,s), 8.51 (1 H,d). 1_RMS: m/z 304 (M+1 )+. PREPARATfON 118 is
4-Amino-3-t-butyl-1-(pyridin-2-yl)methylpyrazole-5-carboxamide A stirred
mixture of the title compound of Preparation 117 (290mg, 0.96rnmol) and 10%
palladium on charcoal (29mg) in ethanol (20m1) was hydrogenated at 345kPa
(50psi) and room temperature for _.7 hours, then filtered. The filler pad
was washed with ethanol and the combined washings 2o and filtrate
evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel, using an elution gradient of ethyl acetate:
methanol (100:0 to 95:5), to furnish the title compound (220mg) 84%) as an
orange solid. b (CDC13): 1.36 (9H,s), 4.00 (2H,s), 5.50 (2H,s), 7.23 (1
H,m), 7.38 (1 H,d), 7.71 (1 H,m}, 8.50 (1 H,d). LRf~IS: mlz 274 (M+1 )+. 2s
PREPARATION 119
4-15-(4-Ethylpiperazin-1-vlsulohonyl)-2-(1-methylpiaeridin-4~rloxvlayridin-
3~~ rboxamidol-3-n-propel-2-(oyridin-2-yl)methylpyrazole-5-carboxamide
1-(3-Dimethylarninopropy!)-3-ethylcarbodiimide hydrochloride (35Omg, ,0
l.8mmol) was added to a stirred solution of 1-hydroxybenzotriazole hydrate
0 2 DEC 2004 1u0 99/54333 -173 PCT/IB99/OOSi 9 (250mg, l.8rnmol))
triethylamine (350u1, 2.5mmol) and the title compounds of Preparation 112
(510mg, 1.18mmol) and Preparation 41 (330rng, 1.25mmol) in letrahydrofuran
(20m1) and the reaction mixture stirred at room temperature for s 72 hours,
then evaporated under reduced pressure. The residue was triturated several
times with ethyl acetate to afford the title compound (175rng, 21 %) as a
white solid. 8 (CDC13): 0.81 (3H,t), 1..04 (3H,t), 1.47 (2H,m), 2.17
(4H,m), 2.32 (SH,rn), 2.40 (2H,q), 2.53 (4H,m), 2.76 (2H,m)) 2.84 (2H,t),
3.10 (4H,m), 5.49 (3H,m), 5.64 (1 H,s), 6.90 (2H,m), 7.22 (1 H,m), 7.fi8 (1
H,m)) 8.60 (1 H,d), 8.64 ~o (1 H,s)) 8.82 (1 H,s), 10.35 (1 H,s). LRt~IS:
m/z 654 (M+1 )+. PREPARATION 120
4-(2-Eihoxv-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxarnidol-2-f
2rnoroholin-4-yi)ethyl-3-n-propylpvrazole-5-carboxarnide is
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (280mg,
l.5mmol) was added to a stirred solution of 1-hydroxyberazotriazole hydrate
(200mg, l.5mmol), triethylamine (278A, 2.Ommol) and the title compounds of
Prepar~lion 23 (371 mg, 1.Ommo!) and Preparation 113b (250mg, 0.9mmol) in
dichloromethane (20m1) and the reaction mixture stirred at..room
temperature 2o for 18 hours. The resulting mixture was washed with water
(10m1), dried (MgSO~) and evaporated under reduced pressure, then the
residue purified by column chromatography on silica gel, using an elution
gradient of dichloromethane: methanol {97:3 to 95:5), to give the title
compound (430mg, 68%) as a white solid. b (CDC13): 0.93 (3H,t), 1.02
(3H,t), 1.58 (5H,m)) 2.40 25 (2H,q), -2.52 (BH,m), 2.82 (2H,t), 2.90
{2H,t), 3.12 (4H,m), 3.72 (4H,m), 4.20 



(2H,t), 4.79 (2H,q), 5.28 (1 H,s), 6.63 {1 H,s), 8.64 (1 H,s), 8.82 (1
H,s), 10.50 (1 H,s). PREPARATION 121 30
3-t-Butvl-4-f2-ethoxv-5-(4-ethylpioerazin-1-vlsulphonvl)pyridin-3-vlcarboxa
midol1-(pyridin-2-yllmethyloyrazole-5-carboxamide The title compound of
Preparation 28 (384mg, 0.967mmol) was added dropwise to a stirred,
ice-cooled solution of the title compound of Preparation   W O 9 9l54333
-174 0 2 DEC 2004 PC'T/DB99/00519 118 (220mg, 0.805mmol) and triethylamine
(330p.1, 2.42mmol) in dichloromethane (10m1) and the reaction mixture
stirred at room temperature for 14 hours. The resulting mixture was washed
with aqueous sodium s bicarbonate solution (5m1) and brine (5m1), dried
(Na2S0a) and evaporated under reduced pressure. The residue was purified by
two column chrornatagraphy operations on silica gel, using an elution
gradient ofi ethyl acetate: methanol (100:0 to 90:10) and then of
dichloromethane: methanol ( 100: 0 to 95:5), to yield the title compound (
156mg, 32%) as a white solid. 8 ~o (CDCl3}: 1.02 (3H,t), 1.36 (9H;s), 1.55
(3H,t), 2.42 (2H,q), 2.55 (4H,m), 3.10 (4H,rn), 4.77 (2H,q), 5.68 (3H,m),
7.02 (1 H,d), 7.19 (1 H,m), 7.65 (1 H,m), 7.98 (1 H,s), 8.56 (1 H,d), 8.70
(1 H,s)) 8.87 (1 H,s)) 9.35 (1 H,s). LRMS: mlz 599 (M+1 )+. PREPARATION 122
t5
4-(2-Ethoxy-5-(4-ethyloiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamidol-1-(2
morpholin-4-ylethyl-3-n-pronylp~rrazole-5-carboxamide
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.34g,
7.Ommol) was added to a stirred solution of 1-hydroxybenzotriazole hydrate
(945rng, 7.Ommol), N-ethyldiisopropylamine (1.22m1, 7.Ommol) and the title
zo compounds of Preparation 113a (1.82g, 6.5mmol) and Preparation 23
(428mg, 1:25mmol) in tetrahydroiuran (120m1) and the reaction mixture
stirred ai room temperature for 72 hours. The resulting mixture was
evaporated under reduced pressure and the residue partitioned between
aqueous sodium carbonate solution (50m1) and dichloromethane (100m1). The
phases were separated, the 2s aqueous phase extracted with dichloromethane
(2x100m1) and the combined organic solutions washed with brine (3x50m1),
dried (Na~SOa) and evaporated under reduced pressure. The residue was
triturated with ether) then crystallised from ethyl acetate-methanol, to
provide the title compound (31 Omg, 42%) as a white solid. b (CDC13): 0.92
(3H,t), 1.01 (3H,t), 1.54 (3H,t), 1.62 30 (2H,m}, 2.36-2.60 (l2H,m), 2.80
(2H,t)) 3.08 (4H,m), 3.64 (4H,m), 4.49 (2H,t), 4.72 (2H,~q)., 5.78 (1 H,s),
8.30 (1 H,s}, 8.66 (1 H,s), 8.80 (1 H,s), 9.49 (1 H,s). LRMS: m/z 607 (M+1
)''.   0 2 DEC 2004 WO 99l54333 -175PREPARA T ION 123
3-Ethyl-1-methyl-4-nitropyrazole-5-carboxamide and PREPARATION 124
3-Ethyl-2-methsl-4-nitropyrazole-5-carboxamide o ~ o N Nz ~ N ~N NzN i N~N
OzN ~ OzN ncrna99ioos~9 A mixture of the title compound of Preparation 35
(100g, 0.54mo1), and caesium carbonate (194g, 0.60mo1) in
N,N-dimethylformamide (7000m1) was stirred at ~o room temperature fior 45
minutes, then cooled in an ice-bath. Methyl iodide (37.2m1, 0.60mo1) was
added dropwise and once the addition was complete, the reaction was stirred
at roam temperature for 18 hours. The mixture was 



concentrated under reduced pressure and the residue partitioned between
ethyl acetate (500m1) and water (300m1). The layers were separated, the
aqueous is phase extracted wish ethyl acetate (4x500m1) and the combined
organic solutions dried (MgSO~) and ,evaporated under reduced pressure. The
crude product was recrystallised from dichloromethane/ethyl acetate to give
some of the N1 isomer (77.0g, 16%). The filtrate was evaporated under
reduced pressure and the residue was 2o purified by column chromatography
on silica gel, using ethyl acetate: pentane (80:20) as eluant to afford the
title compound of Preparation 123 (25.0g, 23%) as a while solid. 8 (CDCI~)
: 1.27 (3H, t), 2.94 (2H, q), 4.06 (3H, s), 6.00 (1 H, br s), 7.56 (1 H, br
s). 2s LRMS : m/z 216 (M+18)* . and the title compound of Preparation 124
{28.4g, 27%) as a white solid. ~ (CDC13) : 1.29 (3H, f), 3.00 (2H, q), 3.92
(3H, s), 5.98 (1 H, s), 7.32 (1 H, s). ~o   WO 99I54333 0 2 DEC 2004
PCT/IB99/00519 -176 PREPARATION 125
2-t~lethyl-3-n-propyl-pyrazole-5-carboxylic acid ethyl ester 0 N N.' s A
solution ofi diethyloxalate (27.2m1, 0.2mo1) in 2-pentanone {21.2m1,
0.2mo1) was added dropwise to a solution ofi sodium (4.83g, 0.21 mol) in
ethanol (200m(), and the reaction stirred a1 60C for 5 hours, then cooled
in an icebath. The solution was neutralised using acetic acid {11.5m1,
0.2mo1) and Nn methyl hydrazine (10.6m1, 0.2mo1) then added dropwise. The
mixture was io stirred for a further 4 hours at room temperature and
concentrated under reduced pressure. The residue was partitioned between
dichforomethane (300m1) and water (200m1), and the phases separated. The
aqueous Payer was extracted with dichlorornethane (3x100m1), the combined
organic solutions were dried ~(MgSOa) and evaporated under reduced
pressure. The crude is product was purified by column chromatography on
silica gel, using ethyl acetate: hexane (25:75) as eluant to give ethyl
1-methyl-3-n-propyl-pyrazole-5carboxylate (6.1 g) and the title compound
(22.1 g, 56%). b (CDC13) : 1.00 (3H, t), 1.40 (3H, t); 1.70 (2H, m), 2.60
(2H) t), 3.87 (3H, s), 4.40 (2H, q), 6.60 (1 H, s). I 20 PREPARATION 126
2-Methyl-3-n-proavlpvrazole-5-carboxylic acid 0 N. N' HO A mixture of the
title compound of Preparation 125 (21.5g, 0.11 mol) in aqueous 25 sodium
hydroxide solution (50m1, 6N, 0.3mo1) was heated under reflux for 3 hours.
The cooled mixture was diluted with water (50m!) and acidified using   



0 2 arc Zoos 1~V O 99/54333 -177 PCTII H99100519 concentrated hydrochloric
acid (25m1) and the resulting precipitate was filtered and dried to give
the title compound (17.3g, 94%) as a pale yellow solid. A portion (1 g) of
this solid, was recrystallised from water/ethanol. s m.p. 120-122C. o
(DMSOds) : 0.95 (3H, t), 1.59 (2H) m), 2.60 (2H, t), 3.78 (3H, s), 6.48 {1
H, s)) '1'2.45 {1 H, s). PREPARATION 127 .
2-Methyl-4-vitro-3-n-propvlpyrazole-5-carboxylic acid 0 N i N'' HO OZN ~o
Obtained as a solid (89%) from the title compound of Preparation 126, using
a similar procedure to that described in Preparation 32. b (DMSOds) : 0.95
(3H, t), 1.60 (2H, m), 2.96 (2H, t), 3.88 (3H, s), 13.75 {1 H, s).
PREPARATION 128 2-Methyl-4-vitro-3-n-protwlpvrazole-5-carboxamide 0 N i .N~
HzN O2N A mixture of the title compound of Preparation 127 (18.6g,
87.3mmol) in thionyl chloride (75m1), was heated under reflux for 2 hours.
The cooled reaction mixture~was concentrated under reduced pressure and the
residue poured into zo an icelammonium hydroxide mixture. This was
extracted with dichioromethane (4x100m1) and the combined organic extracts
dried (MgS04) and evaporated under reduced pressure. The crude product was
purified by column chromatography on silica gef, using
dichloromethane:methano1:0.88 ammonia (95:5_,1,). as eluant to afford the
title compound (6.8g, 37%) as a solid. 2s 8 (CDC13) : 1.07 (3H, t), 1.72
(2H, m), 3.00 (2H, t), 3.97 {3H, s), 6.14 (1 H, s)) 7.40 {1 H, s).   (~ 2
DEC 2004 W O 99/54333 -178 PREPARATION 129 2.
3-Diethyl-4-vitro-avrazole-5-carboxamide 0 N H2N ~ N''~ 02N nCTn g99100519
s Ethyl iodide (7.2m1, 90.Ommol) was added to a suspension of the title
compound of Preparation 35 (15.0g, 8l.Ommol), and cesium carbonate (29.3g)
90.Omrnol) in N,N-dimethylformamide (100mi) and the reaction stirred at
room temperature for 18 hours. The mixture was concentrated under reduced
pressure and the residue triturated with water (100m!), and the resulting
solid ~o filtered and dried. A suspension of this solid in ether (250m1)
was heated at 35C for an hour, and the precipitaie~filtered and dried. This
was recrystallised from ethyl acetate to afford the title compound as a
crystalline solid (5.8g, 34%). _ 8 (CDCi3) : 1.30 (3H, t), 1.54 (3H, t),
3.00 (2H, q), 4.2D (2H, q), 5.92 (1 H, s), is 7.27 (1 H, s). 



LRMS : m/z 212 (M)'' PREPARATION 130
3-Ethyl-4-vitro-2-layridazin-3-yl)methyl-ayrazole-5-carboxamide 20 0 N, N,
H2N ~N 02N A mixture of the title compounds of Preparation 35 (2.86g,
14.5mmol), and 95 (2.65g) 16.1 mmol) and caesium carbonate (13.1 g,
40.2mmol) in acetonitrile ~s (1 DOmI) _.was stirred under reilux for 18
hours. The cooled reaction was concentrated under reduced pressure, the
residue suspended in water and extracted wilh dichloromethane (5x100m1).
The combined organic extracts were dried (Na2S0~), adsorbed onto silica gel
and the product isolated by column   0 2 DEC 2004 WO 99I54333 l'CTIJ
B99100519 -179chromatography on silica gel, using an elution gradient of
methanol: dichloromethane (5:95 to 10:90) to give
3-ethyl-4-nitro-1-(pyridazin-3-yl)methylpyrazole-5-carboxamide ( 1.31 g),
and the title compound (1.81 g, 45%) as a pale s yellow solid. 8 (CDC13) :
1.20 (3H, ~i), 3.11 (2H, q), 5.72 (2H, s), 5.89 (1 H, s), 7.29 (1 H, s),
7.55 (2H, m), 9.20 (1 H, d)'. LRMS : mlz 277 (M+1 )+ Io PREPARATION 131 .o
3-Ethyl-4-vitro-2-f 1-lp ry idin-2vl)ethyl]-pyrazole-5-carboxamide 0 N N N
HaN I . v 02tJ -- l5 A mixture of 2-ethylpyridine (20.0g, 187mmol),
N-bromosuccinimide (38.0g, 213mmol), and benzoyl peroxide (1.0g, 75% in
wafer) in 1,1,1-trichloroeihane (200m1), was heated under refilux for 3
hours. The cooled mixture was filtered, i ~o and the filtrate v~ashed wish
water (2x100m1), aqueous sodium thiosulphate solution (100m1), and brine
(700m1). The solution was dried (MgS04), fiiltered through charcoal, and
then hydrobromic acid (25m1) 62%) added. This solution was concentrated
under reduced pressure and azeotroped with toluene to give
2-(1-bromoethyl)pyridine hydrochloride as a dark oil (66.0g). 25 A mixture
ofi the titie compound of Preparation 35 (8.0g, 43.4mmol), caesium
carbonate (35.0g, 707.~mmol) and the crude 2-(1-bromoethyl)pyridine
hydrochloride (13.6g, 52.Ommol) in N,N-dimethylformamide (80m1) was stirred
at ro.o.m temperature for 20 hours. The mixture was concentrated under
reduced pressure and the residue partitioned between ethyl acetate (150m1)
.o and water (50m1). The layers were separated and the organic phase washed
~'JO S9/54333 -180 



0 2 D~C 2004 PCT/1B99/00519 with more wafer (3x50m1), brine (50m1), then
dried (MgS04) and evaporated and er reduced pressure. The residual oil was
purified by column chromatography on silica gel, using an elution gradient
of pentane: ethyl s acetate: methanol (90:10:0 to 0:100:0 to 0:90:10) to
afford the N1 isomer (4.3g)) and the title compound (5.7g, 45%). b (C DC13)
: 7 .14 (3H, t), 2.01 (3H) d), 3.00 (2H, q), 5.66 (2H, q), 5.88 (1 H, s),
6.98 (1 H, s), 7.18 (1 H, d)) 7.25 (1 H) m), 7.B8 (1 H, m), 8.56 (1 H, d).
LRMS : m/z 29D (M+1 )+ to PREPARATION 132 1
3-Ethvl-2-(B-methylayridin-2-yl)methyl-4-nitrop ~razole-5-carboxamide H?N n
s A m fixture of the title compound of Preparation 35 (4.32g, 23.5rnmol)
and 6methyl-2-picolyl chloride hydrochloride (5.0g) 23.4mrriol) in
N,Ndimethylformamide (50m1) was stirred at room temperature for 20 hours.
The reaction mixture was concentrated under reduced pressure and the
residue partitioned between water (50m1) and dichloromethane (50m1). The
layers were zo sep rated and the aqueous phase extracted with
dichloromelhane (3x50m1), the combined organic solutions washed with brine
(50m!), dried (MgSO~) and evaporated under reduced pressure. The residue
was purified by column chrornaiography on silica gel, twice, using
dichloromethane: methanol'(95:5) as eluant and repeated using an elution
gradient of pentane: ethyl acetate (50:50 ?5 to 0:100) to give the N1
isomer (1.0g) and the title compound (2.47g, 36%) as a white solid. b
(CDCI,;) : 1.1$ (3H, t), 2.53 (3H, s), 3.06 (2H, q), 5.42 (2H, s), 5.97 (1
H, s), - 6.90 (1 H-,~ d), 7.12 (1 H, d), 7.22 (i H, s), 7.58 (1 H, m). LRMS
: m/z 312 (M-r23)' 30 0 N ' N N OZN .-   WO 99I54333 -181 PREPARATION 133
2-Methoxy-6-methylpyridine \O N 0 2 DEC 200 PCT/lB99/00519 s
Trimethyloxonium tetrafluoroborate (10.0g, 67.6mmol) was added poriionwise
to a suspension of 6-methylpyridin-2-one (7.3g, 67.Ommol) in
dichloromethane (700m1), and once addition was complete, the reaction was
stirred at room temperature for 24 hours. Dichloromethane (50m1) and
aqueous sodium hydroxide solution (50m1) 2N) were added and the layers
separated. The 1 o aqueous phase was extracted with dichloromethane
(2x50m1), the combined 7 organic solutions washed with brine (50m1), dried
(MgSOd) and evaporated under reduced pressure. The crude product was
purified by column chromatography on silica gel, using an elution gradient
of pentane: dichloromethane (66:34 io 0:100) to afford the title compound
(2.25g, 27%) as ~s a colourless oil.  8 (CDC13) : 2.49 (3H, s), 3.90 {3H,
s), 6.38-6.73 (2H, m), 7.23-7.40 {1 H, br d). PREPARATION 134
6-Bromometh~-2-methoxyrwridine ~,~ B r p O 1J A mixture of the title
compound of Preparation 133 (2.5g, 20.3mmol), Nbromosuccinamide (3.7g,
20.8mmol) and benzoyl peroxide (100mg, 0.41 mmol) in 1,1,1-trichloroethane
(50m1) was stirred under reflux for 3 hours, and a further 16 hours at room
temperature. The reaction was washed with water 



~s (2x25m1), aqueous sodium ihiosulphate solution {25m1), brine (25m1) and
dried (MgS04) and evaporated under reduced pressure. The residue was shaken
well with hydrobromic acid (62%, 2.4m1), and the suspension concentrated
under. reduced pressure, and azeotroped twice with toluene) to give the
title compound as a yellow solid. b (CC~C13) : 3.95 (3H, s), 4.46 {2H) s),
6.63 (1 H, dj, 30 6.98 {1 H) d), 7.53 (1 H, m). LRt~~S : m/z 202I204 (M+1
)'`   o z o~~ 200 w0 99154333 PC~'/IB991UU519 -182 PREPARATION 135
3-Ethyl-2-(6-methoxypyridin-2-yl)methyl-4-nitro~yrazole-5-carboxamide 0
iN.N N I HZN / w O 02N .-' S A mixture of the title compound of Preparation
134 (5.2g, 18.4mmo1), caesium carbonate (6.58g, 32.5mmol) and the title
compound of Preparation 35 (3.4g, 18.4rnrnol) in N,N-dimethylformamide
(30m1) was stirred at raom temperature 'for 18 hours. The reaction was
concentrated under reduced pressure, the ~o residue partilioned between
ether (100m1) and water (50m1), and the phases separated. The organic layer
was washed with brine (20m1), dried (MgSOq) and evaporated under reduced
pressure. The residua! gum was triturated with ether, to give the title
compound (640mg, 11 %) as a white solid. The filtrate was evaporated under
reduced pressure and the residue purified by 15 column chromatography on
silica gel, using pentane: ethyl acetate (66:34) as eluant to give a
further (280mg, 5%) of the title compound. 8 (Dlv1SOd6) : 1.18 (3H, t))
2.84 (2H, q), 3.68 (3H) s), 5.34 (2H, s), 6.73 (2H, m), 7.E6 (1 H, m), 8.17
(1 H, s), 8.39 (1 H, s). LRI~iS : m/z 306 (M+1 )'` 20 PREPARATION 136
4-Amino-2-methyl-3-n-propylpyrazole-5-carboxamide 0 N N "H2N Hz N ?s A
mixture of the title compound of Preparation 128 (6.17g, 29.Ommol) and tin
(II) chloride dihydrate (32.8g, 145mmo1) in industrial methylated spirits
(IMS) (100m1) vJBS heated under reflux for 2 hours. The cooled mixture was



U 1 DEC 2004 1~~0 99I54333 -183 PCT/1B99100519 concentrated under reduced
pressure to approximately half it's volume, basified to pH 9 using aqueous
2N sodium hydroxide solution, and extracted with dichloromethane (3x300m1).
The combined organic extracts were dried 5 (MgS04) and evaporated under
reduced pressure and the crude product recrystallised from ethyl
acetate/methanol to afford the title compound (4.86g, 92%). m.p.170-174C 8
(DMSOds) : 0.90 (3H, t), 1.47 (2H, m), 2.50 (2H, t), 3.fi8 (3H, s), 4.43
(2H, s), 10 6.92 (1 H, s), 7.04 (1 H, s). PREPARATION 137
4-Amino-2.3-diethyl-pyrazole-5-carboxamide 15 O N N' H2N HzN A mixture of
the title compound of Preparation 129 (5.7g, 26.9mmo1) and tin (II)
chloride dihydrate (29.0g, 128mmol) in ethanol (200m1) was heated under
reflux ?o for 45 minutes. The cooled reaction mixture was evaporated under
reduced pressure and re-dissolved in ethyl acetate (200m!). This solution
was poured into a 10% aqueous solution of sodium carbonate (400m1), and the
mixture stirred vigorously for an hour. The layers were separated and the
aqueous phase was extracted with ethyl acetate (2x100m1). The combined
organic 25 solutions were dried (Na2S04) and concentrated under reduced
pressure to a volume of 50 m1, and the resulting crystals filtered off and
dried, to afiford the title compound (3.3g, 67%). b (CDG13) : 7.19 (3H, t),
1.40 (3H, t), 2.59 (2H, q), 3.94 (2H, s), 4.02 (2H, q), 5.20 (1 H, s), 6.57
(1 H, s). 30 1_RMS : m/z 183 (tv+1 )'`   0 2 DEC 200 WO 99154333 -184
PREPARATION 138 4-Amino-3-ethyl-2-methylpyrazole-5-carboxarnide 0 N i N'
H2N HzN 5 PC7"I~ B 99/00519 A mixture of the title compound of Preparation
124 (5.8g, 29.3mmol) and 10% palladium on charcoal (650mg) in ethanol
(100m1) was hydrogenated ai 60psi and room temperature for 20 hours. The
reaction was filtered through Arbocel0 and the filter pad washed well with
hot ethanol (200m1). The combined filtrate ~ o was evaporated under reduced
pressure to afford the title compound as a solid (4.7g, 95%). 



8 (CDC13) : 1.20 (3H, t), 2.59 (2H, a,), 3.77 (3H, s), 3.95 (2H, s), 5.21
(1 H, s), 6.54 (1 H, s). _ 15 PREPARATIONS 139 TO 142 The compounds of the
following tabulated Preparations of general formula: 20 0 iJ _n HEN N f-1~N
were prepared from the corresponding nitropyrazoles, using a similar
procedure ?s to that described in Preparation 138.   0 2 DEC 200h WO
99/54333 -185 PCT/I 99/00519 PreparationRLRMS:H nmrm/z8 (CDC13) : 0.98 (3H,
t), 1 a93 (3H, d),N\ . . .2.50 (2H, q), 3.98 (2H, s), 5.23 ( 1 H, s),139~
I5.50 (1H, q), 6.68 (tH, s)) 6.8D (1H, d))~7.17 (1 H, m), 7.59 (1 H, m),
8.54 (1 H, d).N 12828 (CDC13) : 1.04 (3H) t), 2.55 (5H, m))140~ ~
,(M~-2.3)+4.00 (2H, s), 5.19 (1 H, s), 5.30 (2H, s))~6.52 (1 H, d), 6.fi0
(1 H) s), 7.03 (1 H, d),7.48 1 H, m .rJ\ o.~2g8S (CDGIa) : 1.22 (3H, t),
2.$7 {2H, q),141'~ ~(M+23)*3.78 (2H, s), 3.84 (3H) s), 5.45 (2H, s),~fi.68
(1 H, d , fi.90 (1 H, d , 7.58 (1 H, m .N:247 .b (CDC13) : 1.05 (3H, t),
2.58 (2H, q),142 .~ ~ ~(M+1 )+4.01 (2H, s), 5.28 (1 H, br s)) 5.59 (2H,s),
6.60 (1 H, br s), 7.11 (1 H, d)) 7.42(lH,m,9.15(lH,d. 1 = purified by
column chrornatograpny using etny acetate as emam 5 PREPARAT)ON 143
4-Amino-3-ethyl-1-methyl-pvrazole-5-carboxamide 0 N` .. HzN , IN H~ IV A
mixture of the title compound of Preparation 123 (940mg, 4.75rnmol), and
10% palladium on charcoal (200mg) in ethanol (100m1) was hydrogenated at
50C and 50psi for 18 hours. The cooled mixture was filtered through
P.rbocel, and the filtrate evaporated under reduced pressure to afford the
title compound > j (786mg, 98.b) as a clear oil. b (CDC13) ~: 1.23 (3H, t),
2.59 (2H, q), 2.82 (2H, s), 4.12 (3H, s). LRfJIS : mlz 169 {tv+1 )+   0 2
DEC 2004 "JJ0 99/54333 PCTl~E99I00~19 -186 PREPARATION 144
3-Bromo-2-chloro-5-(4-methylpiperazin-1-ylsulphonyl)pyridine s ci 8r I 



O=S=O CND I N-Methylpiperazine (7.65m1, 69.Ommol) was added dropwise to a
solution of the title compound of Preparation 12 (10.0g, 34.5mmol) in
ethanol (200m1), and ~ o the reaction stirred at room temperature for 3
hours. The mirture was concentrated under reduced pressure and the residue
partitioned between dichloromethane (200m1) and water (100m!) and the
layers separated. The organic phase was dried (Na?S04), and evaporated
under reduced pressure to afford the title compound (10.53g, 87%) as a
yellow solid. .. is ~ (CDC13) : 2.28 (3H, s), 2.5 i (4H, m), 3.14 (4H, m),
8.24 (1 H, s), 8.67 (1 H, s). PREPARATION 145
3-Bromo-2-ethoxv-5-(4-methylpiperazin-1-ylsulphonyl)pyridine 20 `o e, y
o=s=o C~) .. I   0 2 DEC 2004 W O 9954333 -187 1PCT/1 H99100519 A mixture
of the title compound of Preparation 144 (10.0g, 39.1mmol),. potassium
bis(trimethylsilyl)amide (5.92g) 29.7mmol) and ethanol (3.5mf) in
tetrahydrofuran (150m!) was stirred at room temperature for 24 hours. The s
reaction mixture was concentrated under reduced pressure and the residue
partitioned betweew ethyl acetate (150m1) and brine (50m1). The layers were
separated) and the organic phase dried (Na2S04), filtered and evaporated
under reduced pressure) to afford the title compound, (9.ig, 88%). 8
(CDC13) : 1.44 (3H, t), 2.29 (3H, s), 2.51 (4H, m), 3.08 (4H) m), 4.54 (2H,
q), 10 8.10 (1 H, s), 8.44 (1 H) s). LRMS : m/z 365 (M+1 )+ PREPARATION 146
3-Bromo-5-(4-ethylpiperazin-1-vlsulphonyl)-2-n-proaylarninopyridine 15 ~NH
9r 1 .. O=S=0 i CND J . 



A mixture of the title compound of Preparation 13 (1.11 g, 3.Ommol) and n
propylamine (590mg, lO.Ommol) in toluene (20m1) vas stirred under retlux
for 90 minutes. The cooled mixture was partitioned betvdeen ethyl acetate
(50m1) 2o and water (20m1), and the layers separated. The organic phase was
washed with brine (20m1), dried (Na2S04) and evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel)
using an elution gradient of dichloromethane: methanol (100:0 to 96:4) to
afford the title compound (1.15g; 98%) as a yellow crystalline solid. ?5 s
(CDC13) : 1.02 (6H, m), 1.68 (2H, m), 2.41 (2H, q)) 2.54 (4H, rn), 3.06
(4H, m), 3.47 (2H) q), 5.57 (1 H, m), 7.86 (1 H, s), 8.40 (1 H, s). LRMS :
mlz 393 (M+2)+   0 2 C~~ Z004 Vv'0 99I54333 PCT/IB99/OUSI9 -188 PREPARATION
147 2-Ethoxv-5-(4-methylpiperazin-1-ylsulphonyl)pyridine-3-carboxylic acid
ethyl ester . `0 0 N ~ O'~ a=s=o CND I 5 Obtained (85%) as an orange solid,
from the title compound of Preparation 145 using a similar procedure to
that described in Preparation 21. 8 (CDC13) : 1.40 (3H) t), 1.46 (3H,
t),.2.28 (3H, s), 2.50 (4H, m), 3.09 (4H, m), 4.40 (2H, q), 4.57 (2H, q),
8.40 (1 N, s), 8.63 (1 H, s). LRMS : m/z 358 (M+1 )+ Io PREPARATION 148 5
(4-Ethylpiperazin-1-ylsulphonyl)-2-n-propvlaminopyridine-3-carboxylic acid
ethyl ester .. ~NH O N ~ O^ O=S=O ra N J Is A mixture of the title compound
of Preparation 146 (1.10g, 2.81 mmol)) triethylamine (5ml), and
tetrakis(triphenylphosphine)palladium (0) (250mg, 0.216mmol) in ethanol
(25m1) was stirred under an atmosphere of carbon monoxide at 100C and
100psi for 16 hours. The cooled solution was evaporated under reduced
pressure and the residue purified by column 2o chromatography on silica
gel, using an elution gradient of dichloromethane: methanol (100:0 to 96:4)
to afford the title compound (1.07g, 99%) as a yellow oil.   U 2 U~~ 2004
VJU 99l54333 -189 f'CTIf H991005 i 9 



8 (CDC13) : 1.02 (6H, t), 1.40 (3H, i), 1.69 (2H) m), 2.40 (2H, q), 2.55
(4H, m), 3.05 (4H) m), 3.54 (2H, q), 4.37 (2H, q), 8.37 (1 H, s), 8.57 (2H,
m). LRMS : m/z 385 (M+1 )* s PREPARATION 149
2-Ethoxy-5-t4-methylpiperazin-1-~Isulphonyl)pyridine-3-carboxylic acid
hydrochloride io ~0 0 N~ ~OH I I~/ O=S=O ~N~ HCI J1N I Sodium hydroxide
solution (21 rnl, 2M, 42.Ommoi) was added to a solution of the title
compound of Preparation 147 (7.57g, 2l.Ommol) in dioxan (150m1) and ~s the
reaction stirred at room temperature for 18 hours. The mixture vdas
neutralised using hydrochloric acid) the dioxan removed.. under reduced
pressure and the remaining aqueous solution acidified to pH 2, using
hydrochloric acid. The solution was evaporated under reduced pressure, the
residue re-suspended in hot ethanol, filtered, and the filtrate
re-evaporated io 2o afford the title compound (5.46g, 71 %). 8 (DMSOds) :
1.37 (3H, t), 2.50 (4H, m), 2.72 (3H, s), 3.13-3.39 (4H, m), 4.53 (2H, q),
8.30 (1H, s), 8.75 (1H, s). LRMS : m/z 330 (M+1)*    0 2 pEC 2004 V1~~
99I54333 PCT/J~991005)9 -190PREPARATION 750
5-(4-Ethylpiperazin-1-ylsulphonyl)-2-n-pro-pylaminopyridine-3-carboxylic
acid sodium salt s ~NH O N ~ ~O NaO=S=O CND A mixture of the title compound
of Preparation 748 (1.06g, 2.76mmol) in sodium hydroxide solution (1.5m1,
2N, 3.Omrnol) and ethanol (10m1) was stirred at room temperature for 4
hours. The reaction was evaporated under reduced pressure, to the solid
lriturated with ether, and the suspension tittered and dried 1o afford the
title compound (950mg). ~ (Df~lSOd6) : 0.87 (6H, t}, 1.50 (2H, m), 2.43
(2H, q), 2.56 (4H; m), 2.78 (4H, m), 3.34 (2H, t), 8.08 (1 H, s), 8.16 (1
H, s). 15 PREPARATION 151
4-I2-Eihoxv-5-(4-meihvloiperazin-1-vlsulphonviwridin-3-vlcarboramido~-2 



methyl-3-n-propvlpyrazole-5-carboxamide N?N O ~O O N NN ~ ~N I H O=S=O _. .
. N 20 I The title compound of Preparation 136 (525mg, 2.88mmol) was added
to a mixture of the title compound of Preparation 149 (1.04g, 3.2mmol), 1
o z oLc Zao~ `'~O 99I54333 -191 PCT/1 B 99/00519 hydroxybenzoiriazole
hydrate (470mg) 3.5mrnol), 1-(3-dimethylaminopropyl)-3ethylcarbodiimide
hydrochloride (670mg, 3.5mmol) and N s ethyldiisopropylamine {2.4m1)
l4.Ommol) in tetrahydrofuran (50m1), and the reaction stirred at room
temperature for 36 hours. The reaction mixture was concentrated under
reduced pressure and the residue suspended in sodium carbonate solution
{20m!) and extracted with dichloromethane (3x20m1). The combined organic
extracts were washed with brine (3x20m1), dried (Na2S04) ~o and evaporated
under reduced pressure. The crude product was triturated with ether to give
a yellow solid which was then purified by column chromatography ., on
silica gel, using an elution gradient of dichloromethane: methanol (100:0
to 96:4) to give the title compound (720mg, 51 %) as a white solid. A
sample (50rng) of this product was recrystallised from ethyl acetate to
give is colourless crystals (32mg) of the title compound. m.p. 242-244C F~
(CDC13} : 0.95 (3H, t), 1.59 (5H, m), 2.27 (3H, s), 2.48 (4H, m), 2.89 (2H,
t), 3.10 (4H, m), 3.86 (3H, s), 4.79 (2H, q), 5.27 (1 H, s), 6.B3 (1 H, s),
8.65 (1 H, s}, 8.84 (1 H, s}, 10.53 (1 H, s). 2o LRMS : m/z 494 (M+1 )~'
PREPARATION 152
4-f2-Ethoxy-5-l4-ethylpiperazin-1-ylsulohonyl)pyridin-3-ylcarboxarnidol-3-e
thyl 25 . 2-methylpyrazole-5-carboxamide HEN O _O O N ` ~NN~ ~ N H O=S=O 1
_. . . J   0 2 SEC 2004 \NO 99I54333 PCTlIH99I00519 -192 



Obtained as a solid (65%) from the Title compounds of Preparations 23 and
138, following the procedure described in Preparation 151. 5 S (CDC13) :
1.02 (3H, t), ~ 1.21 (3H) t), 1.58 (3H, t), 2.39 (2H, q), 2.54 (4H, m),
2.90 (2H, q)) 3.10 (4H, m), 3.84 (3H, s), 4.78 (2H, q), 5.30 (1 H,~ s),
6.63 (1 H, s), 8.64 (1 H, s), 8.83 (1 H, s), 10.54 (1 H, s). LRMS : m/z 494
(M+1)'' 1o PREPARATION 153
4-12-Ethoxy-5-(4-ethvloiperazin-1-ylsulphonyl)pVridin-3-ylcarboxamidol-2w
methyl-3-n-propvlpvrazole-5-carboxamide HEN O O O _N ~ ~NN~ ,N I H O=S=O ..
J 15 Obtained as a solid (64%) from the title compounds of Preparations 23
and 136, following a similar procedure to that described in Preparation
151, except an elution gradient of methanol: ethyl acetate (7:93 to 10:90)
was used as the chromatographic eluant. 2o b (CDCI~) : 0.94 (3H) t), i .02
(3H, t), 1.60 (5H, m), 2.40 (2H, q), 2.54 (4H, m), 2.89 (2H, t), 3.10 (4H,
m), 3.84 (3H, s)) 4.78 (2H, q), 5.25 (1 H, s), 6.63 (1 H, s), 8.65 (1 H,
s), 8.83 (1 H, s), 10.52 (1 H, s). LRMS : m/z 508 (M+1 )'` _.   0 L UEC
2004 WO 99/y333 PCT/1B99100519 -193PREPARATlON 154 4
1~~5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamidol-2 3diethylp
razole-5-carboxamide 5 0 HsN O O ---N N ~ ~N I H 0=S=O I CND N J N The
title compound of Preparation 137 (3.3g, 16.8mmol) and triethylamine
(7.5m1, 54.Ommol) were added to an ice-cooled solution of the title
compound of Preparation 28 (6.51 g, 1 B.Ommol) in dichloromethane, (100m4),
and the io reaction was stirred at room temperature for 18 hours. The
mixture was v~ashed consecutively with brine (50m1), aqueous sodium
bicarbonate solution (2x50m1), then dried (Na2S04) and evaporated under
reduced pressure. The residue was purified by column chromatography on
silica gel, using an. elulion gradient of dichloromethane: methanol (1 D0:0
io 90:10) to afford the title compound as a ~ s solid. b (CDC13) : i .04
(3H, t), i .22 (3H, t), 1.50 (3H, t), 1.59 (3H, t), 2.40 (2H, q), 2.54 (4H)
m), 2.91 (2H, q), 3.10 (4H, m)) 4.16 (2H, q), 4.78 (2H, q), 5.30 (1 H, s),
6.68 (1 H, s), 8.65 (1 H, s), 8.84 (1 H) s), 10.55 (1 H, s). LRMS : m/z 508
(M+1 )'' 



?0 PREPARAT10NS i 55 TO 157 The compounds of the following tabulated
Preparations of the general formula: zs   o Z o~c Zoos WO 99l54333 PCT/ B
99/00519 -194 0 H.,N   ~N N"R1 N ~ ~N I H O=S=O I CND N J 1 s were
prepared, from the title compound of Preparation 28 and the appropriate
amines, following similar procedures to that described in Preparation 154.
Prep.R1Data ' Nb (CDC13) : i.fl2 (6H, m), 1.59 (3H, t), 1.98 (3H, d), 2.40~
~ i(2H, q), 2.54 (4H, m), 2.86 (2H, q)) 3.09 (4H, m), 4.79155'(2H, q), 5.32
(1 H, s), 5.67 (1 H, q)) 6.77 (1 H, s), 6.94 (1 H,d), 7.20 (1 H, m), 7.63
(1 H, m)) 8.58 (1 H, d), 8.65 (1 H, s))8.82 (1 H, s), 10.55 (1 H, s).
..LRMS : mlz 585 (M+'I)''N\d (CDC13) : 1.04 (61-i, m), '1.59 (3H) i), 2.40
(2H, q)) 2.52(4H, m), 2.59 (3H, s), 2.89 (2H, q), 3.09 (4H, m),
4.801562(2H, q), 5.30 (1 H, s), 5.42 (2H, s), 6.62 (1.H, d), 6.70 (1 H,s),
7.D8 (1 H, d), 7.54 {1 H, m), 8.64 (1 H, s), 8.82 (1 H, s),10.61 (1 H,
s).~8(CDC13) : 1.o4 (3H, t), 1.23 (3H, t), 1.59 (3H, t), 2.41 (2H,q), 2.54
(4H, m), 2.70 (2H) q), 3.'10 (4H, m), 3.86 (3H, s),15724.78 (2H, q), 5.52
(2H, s), 5.66 (1 H, s), 6.70 (1 H, d), 6.93(1 H, d), 7.59 (1 H, m), 8.68 (1
H, s), 8.83 (1 H, s), 9.02 (1 H)s), 9.90 {1 H, s).LRMS : m/z 601 (M+1 )+ 1
= the title compound was isolated try trituralion with etner. 2 - elhyl
acetale: methanol (94:6) was used as the chromatographic eluani.   0 Z ~IEC
2004 WO 99/54333 -195 PCT/I B 9910U 19 PREPARATION 158 4 L Ethoxy
5-(4-ethylpiperazin-1-ylsulphonyllpyridin-3-ylcarboxamidol-3-ethvl1-rnethyl
pyrazole-5-carboxamide ~N O .. ~O O I N N N~ -~ 



I / O=S=O i CND J 5 Obtained (51 %) as a white solid firom the title
compounds of Preparations 23 and 143, using a similar procedure to that
described in Preparation 151. o (CDC13) :. 1.03 (3H, t), 1.25 (3H, t); 1.57
(3H, t), 2.42 (2H, q), 2.58 (BH, m), 3.10 (4H, m), 4.06 (3H, s), 4.7B (2H,
q), 5.57 (1 H, br s), 7.55 (1 H, br s), 8.70 ~o (1 H, s), 8.83 (1 H, s),
9.24 (1 H, s). _ LRMS : m/z 494 (M+1 )'' PP~EPARATION 159 w
4-~2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pvridin-3-ylcarboxarnidol-1
methyl-3-n-propylpvrazole-5-carboxamide F-1zN O 'j ~O p I ~N t ~ O=S=O _ I
C~~ A mixture of the title compounds of Preparation 24 (2.0g, 5.48mmol),
the hydrochloride salt of
4-amino-1-methyl-3-n-propylpyrazole-5-carboxamide, EPA-0463756; (1.08g,
4.94mmol), 1-hydroxybenzotriazoie hydrate (920mg, ~0 6.87mmol),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride {1.15g,
6.0mmol) and N-ethyldiisopropylamine (2.8Bm1) lB.Smmol) in tetrahydrofuran
(20m1) was stirred at room temperature for 18 hours. The   0 2 DEC 2004
~.v0~ 99I54333 -196 PCTIi B99/00519 reaction mixture was concentrated under
reduced pressure and the residue partitioned between ethyl acetate (100m1)
and water (50m1). The layers were separated and the organic phase was dried
(MgS04) and evaporated under s reduced pressure. The residue was purified
by column chromatography on silica gel, using dichloromethane: methanol
(95:5) as eluant to afford the title compound (940mg, 38%), as a white
solid. 8 (CDC13) : 0.95 (3H, t), 1.02 (3H, t), 1.52 (3H, t), 1.63 (2H) m),
2.40 (2H, q)) 2.54 (6H, m), 3.09 (4H, m), 4.05 (3H, s), 4.75 (2H, q)) 5.81
(1 H, s), 7.58 {1 H, s)) ~0 8.67 (1 H, s), 8.80 {1 H, s), 9.25 {1 H, s).
LRMS : mlz 509 (M-r2)~ i PREPARATION 160
3-Ethvl-4-l'S-(4-ethvloioerazin-1-ylsulphonyl)-2-n-propylaminopyridin-3 ~5
Icy arbo_xamidol-2-(pyridin-2-yl)methylpyrazole-5-carboxamide ~,N  ~NH O N
I ` ~N ., N ~ r.~ N I H / v i o=s=o i N <<J~ a 



1-(3-Dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (250mg,
l.3mmol) was added to a solution of the title compounds of Preparations 40
20 (245mg) 1.Ommol) and i 50 (456mg, 1.2rnmol)) N-ethyldiisopropylamine
(194 mg, l.5mmol) and 1-hydroxybenzotriazole hydrate (203mg, l.5mmol) in
dichloromethane (10m1), and the reaction stirred at room temperature for 16
hours. The reaction was poured into ethyl acetate (30m1), washed with water
(10m1) and brine (10m1), dried (IJIgS04) and evaporated under reduced
pressure: Tile residue was purified by column chromatography on silica gel
using an elution gradient of dichlorornethane: methanol (100:0 to 94:6),
and triiurated with ether, to afford the title compound {242mg, 41 %) as a
while solid.   0 2 DAD 2004 w0 9915d333 -197 P CT/f B 99/00519 8 (CDC13) :
0.95 (3H) t), 1.01 (6H, m), 1.62 (2H) m), 2.39 (2H, q), 2.52 (4H, m), 2.86
(2H, q), 3.09 (4H, m), 3.46 (2H, q), 5.39 (1 H, s), 5.43 (2H, s), 6.64 (1
H, s), s 6.87 (1 H, d), 7.20 (1 H, m), 7.63 (1 H, m), 8.17 ( 1 H, s)) 8.53
(1 H, s), 8.58 (1 H, d), 8.64 (1 H, m), 9.58 (1 H; s). LRMS : m/z 584 (M+1
)+ PREPARATION 161 0
4-(2-Ethoxy-5-nitropyridin-3-ylcarboxamido)-3-ethyl-2-methylpyrazole-5carbo
xamide H2N O 0 O NN / N02 Oxalyl chloride (2.6m1, 30.2mmol) was added
dropwise to an ice-cooled ~s solution of the title compound of Preparation
8 (1.6g, 7.55mmol) and N,N dimethyliormamide (1 drop) in dichlorometharie
(40m1), and the reaction stirred of room temperature for 3 hours. The
mixture was concentrated under reduced pressure and azeotroped with
dichloromethane several times. This intermediate acid chloride was added to
an ice-cooled solution of the title ?o compound of Preparation 138 (960mg,
5.74mrnol) and triethylamine (2.6m1, 18.7mmo1) in dichloromethane (40m1),
and the reaction stirred at room temperature for 2 hours. The mixture was
washed with water (20m1), brine (20m1), dried (Na2SO,c) and evaporated
under reduced pressure. The residue was purified by column chromatography
on silica gel, using an elution gradient 2s of dichloromethane: methanol
(100:0 to 90:10) to afford the title compound (2.06g) 99%). b (CDC13) :
1.24 (3H, t), 1.61 (3H, t), 2.92 (2H, q), 3.88 (3H, s), 4.84 (2H, q), 5.27
(1 H, s), 6.66 (1 H, s), 9.17 (1 H, s)) 9.33 (1 H, s), 10.57 ( i H, s).
LRMS : m/z 363 (fJ~+1)+   0 2 o~c zoos WO 99I54333 P0"/1899/00519 -198
PREPARATION 162
4~5-Amino-2-ethoxypyridin-3-ylcarboxamidol-3-ethyl-2-methylpyrazole-5
carboxamide 



5 HEN O O O ~'N. NN ~ ~N N HZ A mixture of the title compound of
Preparation 161 (2.06g, 5.7mmol) and 10% palladium on charcoal (200mg) in
ethanol (70m1) was hydrogenated at room temperature and 50psi, for 6 hours.
The reaction mixture was filtered through ~o Arbocel, the filter pad washed
with further ethanol, and the combined filtrates evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel,
using an elution gradient of dichloromethane: methanol (100:0 to 95:5) to
afford the title compound (760mg) 40%) as a solid. 8 (CDCI~) : 1.23 (3H,
t), 1.54 (3H, t), 2.87 (2H, q), 3.50 (2H, s), 3.87 (3H, s), 4.60 (2H, q),
5.24 (1 H, s), 6.62 (1 H, s), 7.78 (1 H, s), 7.96 (1 H, s)~, 10.54 (1 H,
s). LRMS : m/z 333 (M+1 )+ PREPARATION 183 5-(5-Amino-2-ethoxwpyridin-3-
1)-~, 3-ethy2-methvlpyrazole-2.6-dihvdro-7H 20
pyrazolof4.3-dlpyrimidin-7-one N - NHZ A mixture' of the title compound of
Preparation 162 (760mg, 2.29mmol) and potassium bis(trimethylsilyl)arnide
(685mg, 3.43mmol) in ethanol (50m1) was healed a1 100C in a sealed vessel
for 20 hours. The cooled mi>;lure was    0 2 DEC 2004 WO 99I54333 -199 rcTn
B9y~oos~ 9 evaporated under reduced pressure. The residue was purified by
column chromatography on silica gel, using an elution gradient of
dichloromethane: methanol (100:0 to 95:5) to afford the title compound
(550mg, 76%) as a solid. s 8 (CDC13) : 1.41 (3H, t), 1.53 (3H, t), 3.03
(2H, q), 3.58 (2H, s), 4.09 {3H) s), 4.58 {2H, q), 4.78 (1 H; s), 8.20 {i
H, s), 11.17 {1 H, s). LRMS : m/z 315 (M+1)'" PREPARATION 184 io
5~5-Chlorosulphonyl-2-ethoxypyridin-3-yl)-3-ethyl-2-methylpyrazole-2.6diydr
o-7H-pyrazolo[4,3-dlpYrimidin-7-one N 0=S=O I CI 



Obtained (72%) from the title compound of Preparation 163 following a
similar ~s procedure to that described in Preparation ~3. b (CDC13) : 1.42
(3H, t), 1.60 (3H, t), 3.07 (2H, q), 4.14 (3H, s), 4.82 (2H, q), 8.92 (1 H,
s), 9.36 (1 H) s), 10.58 {1 H, s). PREPARATION 165 20
~R)-1-Methoxy-2-propanol ~o~ ~, 'OH Sodium methoxide (54g, l.Omol) was
added portionwise to ice-cooled methanol 2s (1000m1), and the resulting
solution stirred for 20 minuses in an ice-bath. (R) Propylene oxide (58g, 1
mol) was added dropwise over 30 minutes, and once addition was complete,
the reaction was stirred at room temperature for 18    0 1 SEC Zoos WO
99I54333 -200 PCT/I B99/00519 hours. The mixture was concentrated under
reduced pressure, and acidified, with ice-cooling, using (1 M) ethereal
hydrochloric acid) and the resulting mixture stirred for an hour, then
filtered. The filtrate was dried (K2C03), filtered and s evaporated under
reduced pressure. The residue was heated to 70C over dried calcium oxide
for 30 minutes, then distilled at atmospheric pressure to afford the title
compound (25.4g, 28%) as' an oil. b.p. 118-120C b (CDC13) : 1.16 (3H, d),
2.28 (1 H, d), 3.20 (1 H, rn), 3.36 (1 H, m), 3.40 (3H,.s), 3.97 (1 H, m).
[a}o -20.83 (c=1.02, dichloromethane) PREPARATION 166 4-Methoxy-2-butanol
is ,OOH Lithium aluminium hydride (220m1, 1.OM solution in tetrahydrofuran)
220mmo!) was added dropwise over 15 minutes, .to an ice-cooled solution of
4rnethoxybut-3-en-2-one (20.0g, 200mmol) in tetrahydrofuran (200m1), and
the 20 reaction stirred at room temperature for 1 fi hours. The solution
was re-cooled in an ice-bath, water (8rnl) was added dropwise, followed by
15% aqueous sodium hydroxide solution (8ml), and after a further 10
minutes, additional water (2m1). The mixture was stirred for 20 minutes,
filtered, and the filtrate concentrated under reduced pressure to a volume
of 100m1. 10% Palladium on ?s charcoal (500mg) was added and the mixture
hydrogenated at 60 psi for 16 hours. The reaction was filtered through
Arbocel, and the filtrate evaporated under reduced pressure. The residue
v,~as purified by column chromatography on silica gel using an elution
gradient of dichloromethane: ether (99:1 to 50:50) to afford the title
compound (4.0g, 19%). 3o b (CDCI,;) .: 1.20 (3H, d), 1.67-1.78 (2H, m),
2.80 (1 H, s), 3.38 (3H, s), 3.55-3.65 (2H, m), 4.00 (1 H, m).   (; `7 f
i`~i'~ Z~u'~ vl~V WG 9954333 -201 



PREPARATION 167 N-Methylcyclopropylca rboxamide s H N\ O PCT/1B99I00519
Cyclopropane carboxylic acid (15.83m1, 200mmol) was added dropwise to a
warm (40C) solution of thionyl chloride (16.71 ml) 213mmol) in toluene
(80m1)) to and once addition was complete, the reaction was stirred at 80C
for 2 hours. 'The mixture was cooled in an ice-bath, a solution of
methylamine in tetrahydrofuran (300m1, 2M, 600rnmol) was added) the mixture
allowed to warm to room temperature and concentrated under reduced
pressure. The residue was suspended in dichloromethane (200m1), washed with
saturated aqueous is sodium bicarbonate solution (200m1), brine (200m1),
dried (MgSO~) and evaporated under reduced pressure. The residual white
solid was recryslallised from hexanelether) to afford the title compound
(11.3g," 57%) as a white crystalline solid. Found : C, 58.73; H, 9.30; N,
13.70. C~H9N0;0.2H20 requires C) 58.46; H, 20 9.22; N) 13.63% 8 (CDC13) :
0.70 (2H, m), 0.95 (2H, m), 1.32 (1 H, m)) 2.81 (3H, d), 5.73 (1 H) s).
1_RMS : m/z 199 (M+1 )'' PREPARATION 168 2s
N-Cyclopropvlrnethvl-N-rnethylamine hydrochloride HCI A solution of the
title compound of Preparation 167 (7.90g, 79.7mmol) in ether (75m1) vas
added dropwise over 5 minutes io a suspension of lithium   ~~ 2 DEC 2004 W
0 99I54333 -202 PCT/ B99/00519 aluminium hydride (3.03g, 96.Omrnol) in
ether (100m1), and the reaction stirred under reflux for 4 hours. The
cooled mixlure was quenched by the consecutive addition of water (3m1), 10%
aqueous sodium hydroxide solution (9m1) and 5 water (3m1). The resulting
suspension was stirred for 5 minutes, filtered and the solids washed well
with ether (100m1). The combined tilfrate was dried (MgSO~)) cooled in an
ice-bath, and saturated with hydrocfi~loric acid. This solution was
evaporated under reduced pressure to afiford the title compound (8.7g, 90%)
as a gum. ~0 8 (CDC13) : 0.45 (2H, m), 0.72 (2H) m), 1.24 (1 H, m), 2.70
(3H, t), 2.88 (3H, t), 2.8B (2H, m)) 9.48 (2H, br s). l Preparation 1 fig
4-[2-Ethoxw-5-(4-ethylpiperazin-1-vlsu)phonyl)pyridin-3-ylcarboxamidol-3-et
hyl ~5 2-( 1-methylimidazol-2-yll methylpyrazole-5-ca rboxamide 0 HEN .. /~
O O ' ' W N i ~ ~ f1 N O=S=O CND J
1-(3-Dimethylarninopropyl)-3-eihylcarbodiirnide hydrochloride (1.2g, 6.25
mmol) was added to a solution of the preparations of 23 ('1.6g, 4.66mmol}
and 89 



20 (1.2g, 4.84mrnol), hydroxybenzotriazole hydrate (960mg, 6.2mmo1) and
Nethyldiisopropylamine (2.5m1, 14.5mmol) in tetrahydrofuran (15m1), and
N,Ndimethylformamide (3m1), and the reaction stirred at room temperature
for 18 hours. The mixture was diluted with water (100m1), and e>;tracted
with dichloromethane (3x150m1). The combined organic extracts were dried ~5
(Na2S44) and evaporated under reduced pressure. The residue was purified by
column chromatography on silica gel using dichloromethane:methanol (95:5)
as eluant to afford the title compound (1.42g, 2.55mmol).   o z QEC 2004 wo
ssisa.3~3 -203 rcTnB9a~oos~s b (CDC13) : 0.98-1.16 (6H, m)) 1.52-1.70 (6H,
m), 2.40 (2H, q)) 2.55 (4H, m), 2.99-3.16 (6H, m), 3.72 (3H, s), 4.78 (2H,
q), 5.30 (1 H, br s), 5.44 {2H, s), 6.60 (1 H, br s), 6.86 (1 H, s), 7.Q0
(1 H, s), 8.65 (1 H, s), 8.82 (1 H, s), 10.48 (1 H, s). 5 LRMS : mlz 574
(M+18)+ Preparation 170 5-12-Ethoxy-5-(4-eth-ylpiperazin-1-ylsulphonyll
pyrid i n-3-yll-3-ethyl-2-( 1 methylimidazol-2-yl)meihnl-2
6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one io 0 ~O HN ~N~ N N ~ N ~-- N '.
NJ o=s=o C N~ J Obtained as a cream foam (62%) from the title compound
of_Preparation 169 foilov~ing a similar procedure to that described in
Example 78. b (CDC13) : 1.00 (3H, t), 1.30 (3H, t), 1.57 (3H, t), 2.40 (2H,
q)) 2.54 (4H, m), 15 3.06-3.20 (6H, m), 3.78 (3H, s)) 4.75 {2H, q), 5.64
(2H, s), 6.84 (1 H, s), 6.99 {1 H,s), 8.61 (1 H, s), 8.99 {1 H, s), 10.66
(1 H, s). LRMS : m/z 556 (M+1 )'`   0 2 dEC Z004 Wo 9154333 -204 Biological
Activity PC'flIH99/00519 The following Table illustrates the in vitro
activities for a range of the s compounds of the invention as inhibitors of
cGMP PDES. TABLE EXAMPLEICSa (nm10'30.11110.0188.943b3.6468.1486.9
_987.0995.71277.31537.2 Safety Profile 



Several compounds of the invention have been tested at doses of up to
3mg/kg i.v. in mouse and at 0~.5mglkg p.o. in dog, with no uniov~ard
effects being observed.   0 2 o~c zoos -~cS CLAlIVS A compound of the
lormula (IA) or (la): R4  0 13 R H rJ IJ ~ ~ ~ N R-0  or a pharmaceutically
or veterinarily acceptable salt thereof, or a pharmaceutically or
veterinarily acceptable solvate of either entity, wherein R' is C, 1o C3
alkyl optionally substituted with phenyl, Het or a N-linked heterocyclic
group selected from piperidinyl and morpholinyl; wherein said phenyl group
is~optionally substituted by one or more substitutents selected from C, io
C4 alkoxy; halo; CN; C~F3; OCF3 or C, to C4 alkyl wherein said C, to C~
alkyl group is optionally substituted by C, to C4 haloalkyl or haioalkoxy
either of which is substituted by one or more halo atoms; .. R2 ~s C, to C6
alkyl; R,3 is OR3 or NR5R6; R3 is C~ to Cs alkyl optionally substituted
wish one or tt~ro s.ubsiituenis a selected from C3 io C5 cycloalkyl, OH, C,
to C-0 alkoxy, benzyloxy, NR5R6, phenyl, iuranyl and pyridinyl; C3 to C6
cycloalkyl; 1-(C, to C,~ alkyl) piperidinyl; tetrahydrofuranyl or
tetrahydropyranyl; and wherein said C; to Cs alkyl or said C, to C4 alkoxy
groups are optionally terminated by haloalkyl; R~ is S02NR'R6; R~ and RE
are each independently selected irom H and C, to C4 alkyl optionally
substituted wish C3 to C5 cycloalkyl or C, io Ca alkoxy, or, together wish
the nitrogen atom io which .they are attached, corm an azetidinyl)
pyrrolidinyl, piperidinyl or morpholinyl group; R' and Re, together wish
the nitrogen atom to which they are attached,    0 2 DEC 2004 -~o~ corm a
u-R'-piperazinyl group optionally substituted with one or ivno C, to C~,
alkyl groups and opiionall~r in the form of its 4-1V-oxide; R' is H; C, to
C4 alkyl optionally substituted milk one or tvvo substiiuents selected lrom
OH, NR5R6, C~ONRR6, phenyl optionally substituted with C, to C4 allcoxy,
benzodioxolyl and benzodioxanyl; C3 to C6 alkenyl; pyridinyl or
pyrimidinyl; and 



Hei is a C-linked 6-membered heterocyclic group containing one or fiwo
nitrogen gloms, optionally in the corm of its mono-N-oxide, or a C-linked ~
membered heterocyclic group containing two or three nitrogen atoms, wherein
either of said heterocyclic groups is optionally substituted with C, to C4
alkyl, C, to C4 alkoxy or NHR'S wherein R'$ is H, C, to C~ alkyl or C, io
C4 alkanoyl and halo is Br, CI, F or 1. 2. A compound according to claim 'I
wherein R' is C~ to C2 alkyl optionally substituted with Hei;
2-(morpholin-4-yl)ethyl or benzyl; R2 is C2 to C~ alkyl; R'~ is OR3 or
hIR5R6; R3 is C~ to G~ alkyl optionally substituted with one or two
substiiuenis selected from cyclopropyl, cyclobutyl, OH, methoxy, eihoxy)
benzyloxy, NR5R6, phenyl) f uran-3-yl, pyridin-2-yl and pyridin-3-yl;
cyclobutyl; '3-meihylpiperidin-4-yl; teirahydrofuran-3-yl or
ietrahydropyran-4-yl; R$ and R6 are each independently selected from H and
C, to C2 alkyl optionally substituted with cyclopropyl, or methoxy, or,
together wish tl-e nitrogen atom io which they are attached, form a
azelidinyl, pyrrolidinyl or morpholinyl group; R~ and RB, together with the
nitrogen atom io which they are attached, form a .4-R'-piperazinyl group
optionally substituted v,~iih one or tv~o methyl groups and optionally in
the corm of its 4-IV-oxide; R' is H, C, io C3 alkyl optionally substituted
with one or two substituenls selected from OH, NRsRs, CONR5Rfi, phenyl
optionally substituted v~ith methoxy, benzodioxoi-5-yl and
benzodioxan-2-yl; ally!; pyridin-2-yl; pyridin-4-yl or pyrimidin-2-yl; and_
He1 is selected from pyridin-2-yl; 1-oxidopyridin-2-yl.;
6meihylpyridin-2-yl; 6-meihoxypyridin-2-yl; pyridazin-3-yl; pyrimidin-2-yl
and ~-meihylimidazol-2-~~I.   0 2 DEC 2004 -207 3. A compound according io
claim 2 wherein R' is C, to C~ alkyl opiionall~~ subsiii! ied vuiih Het;
2-(morpholin-4-yl)ethyl or benzyl; R2 is C2 io C; alkyl; R''' is 0R3; R3 is
C, to C4 alkyl optionally monosubsiituied vuiih cyclopropyl, cyciobutyl,
OH, rnetho>;y, elhoxy, phenyl) iuran-3-yl or pyridin-2-yl; ~cyclobutyl;
fetrahydrofuran-3-yl ar ietrahydropyran-4-yl; R' and R8, together vuith the
nitrogen atom io vuhich they are ~atlached, corm a 4-R'-piperazinyl group
opii~nally in the form of its 4-IJ-oxide; R' is C, to C3 alkyl optionally
monosubstii~uied with OH; and Hei is selected from pyridin-2-yl;
1-oxidopyridin-2-yl; 6-methylpyridin-2-yl; G methoxypyridin-2-yl;
pyridazin-3-yl; pyrimidin-2-yl and 1-methylimidazol2-yl. A . A compound
according to arty of claims 1 io 3 selected from:
3-ethyl-~-[2-(2-rnethoxyeihoa~~)-~-(4-methylpiperazin-1ylsulphonyl)pyridin-
3-yl]-2-(pyridin-2-yl)methyl-2,6-dihydro-7Hpyrazolo[4,3-d)pyrimidin-7-one;
3-ethyl-5-[5-(A-eihylpiperazin-1-ylsu lphonyl)-2-(2metho>;
yeihoxy)pyridin-3-yl)-2-(pyridin-2-yl)meihyl-2,6-dihydro-7Hpyrazolo[4,3-d)p
yrirnidin-7-.ane; 3-et hyl-~-[~-(A-ethyl-4-oxidopiperazi n-7 -yls
ulphonyl)-2-(2
meihoxyeihoxy)pyridin-3-y!)-2-(pyridin-2-yl)methyl-2,6-dihydro-7Hpyrazolo[4
,3-d]pyrimidin-7-one;
~-[2-(2-metho>yethoxy)-5-(A-meihylpiperazin-1-ylsulphonyl)pyridin-3-yl]3-n-
propyl-2-(pyridin-2-yl)melhyl-2,~-dihydro-7H-pyrazolo[4,3d]pyrimidin-7-one;
5-{5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-rnetho>yeihoxy)pyridin-3-yl]-3n-
.propyl-2-(pyridin-2-yl)melhyl-2,rj-dihydro-7H-pyrazolo{4,3-d]pyrimidin7-on
e; (+)-3-elhyl-5-{3-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methox~~-1 (R)-.
.
methylethoxy)pyridin-3-yl]-2-methyl-2,E-dihydro-7H-pyrazoloj4,3d~pyrimidin-
7-one;   -2-oa 0 2 DEC 2004
3-ethyl-5-j~-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-metho>;y-1
(R)mesh)rletho>;y)p)'ridin-3-yij-~-(~-meti~ylpyridin-2-j~1)n
ieil~yi-2,6-dil >ydro-~ 1-i 



p)'razoloj4,3-d]Pyrirnidin-7-one;
5-j2-ethoxy-5-(~-eihylpiperazin-1-)llsulphon)'I)pyridin-3-yl)-3-ethyl-2-(6m
ethoxypyridin-2-yl)meiiiyi-2,6-dihydro-7H-pyrazolo[4,3-d)pyrimidin-7-one;
5-j2-i-buto~y-5-(4-ethylpiperazin-y
-ylsulphonyl)p)'r~idin-3-yl]-2,3-dieth)rl-2,6
dih)rdro-71-I-pyrazolo[4,3-d)pyrirriidin-7-one; and
~-j2-ethoxy-5-(4-elhylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-['1(p
yridin-2-j'1)ethyl)-2,6-dihydro-7H-pyrazolo[4,3-d)pyrimidin-7-one. 5. A
pharmaceutical composi'cion comprising a compound of formula (IA) or (1B)
as defined in Claim 1, or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate of either entity, together wish a
pharmaceutically acceptable diluent or carrier. 6. A veterinary formulation
comprising a compound offormula (IA) or (IB) as defined in Claim 'i , or a
veterinarily acceptable salt lhereol) or a veierinarily acceptable solvate
of either entity, together with a veterinarilj' acceptable diluent or
carrier. ?. A compound of formula (IA) or (IB) as defined ~ in Claim '1, or
a pharmaceutically acceptabie salt thereof, or a pharmaceutically
acceptable solvate of either entity, or a pharmaceutical composition
containing any of ;, the foregoing, for use as a human medicament. . . 8. A
compound of formula (lA) or (l8) as defined in Claim 1) or a veierinariiy
acceptable salt thereof, or a veterinarily acceptable solvate of either
entity, or a veterinary formulation containing any of the foregoing, f or
use as an animal medicament.    0 2 C1~C Z004 -209 l  10. y '1. 12. Ti'1G
u5',: Gf a LGnT~pOund ^vi' f:^vi's'iuia ~I~~) Or (I~) G5 'J~efII'Ie~ !1~
Ciuln~ ~, ~ 1' G pharmaceutically acceptable salt thereof, or a
pharnvaceutically acceptable solvate of either entit)r, for the manufacture
ofi a human medican~cnt for the curati~re or proph~rlactic treatment of a
medical condition for which cGMP PDE5 inhibitor is indicated. The use of a
compound of formula (Ih,) or (IB) as defined in Claim 1) or a veteri~arily
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 cGtvP PDE~
inhibitor is indicated. The use of a compound acceptable salt thereof) or a
pharmaceutically acceptable solvate containing either entity, for the
manufacture of a human rnedicameni for the curative or prophylactic
treatment of male erectile dysfunction (NED), female sexual dysfunction
(FSD)) premature labour, dysmenorrhoea) benign prostatic hyperplasia (EPH),
bladder outlet obstruction) incontinence, stable, unstable and variant
(Prinzmetal) angina, hypertension, ~ puimonar)l hypertension, congestive
heart failure, atherosclerosis, stroke, peripheral vascular disease,
conditions of reduced blood vessel patency, chronic asthma, bronchitis,
allergic asthma) allergic rhinitis, glaucoma or diseases characterised by
disorders of out motility. The use of a compound of formula (iA) or (IE) as
defined in Claim 1, or a veterinarily acceptable salt thereof, or a
veterinarily acceptable solvate containing either entity, for the
manufacture of an animal medicament for the curative or prophylactic
treatment of male erectile dysfunction (!~i ED), female sexual dysfunction
(FSD)) premature labour, dysmenorrhoea, benign prostaiic t~yperplasia
(l3Pi-f), bladder outlet obstruction,   0 1 ~~C 2004 



-27 0 incontinence, stable, unstable and variant (Prinzmetal) angina,
hypertension, pulmonary hypertension, congestive heart failure,
atherosclerosis, stroke, peripheral vascular disease, conditions of reduced
blood vessel paiency, chronic asthma, bronchitis, allergic asthma, allergic
rhinitis, glaucoma or diseases characterised by disorders of gut motility;
The use of a therapeutically effective amount of a compound of fon~nula
(IA). or (IB), or a pharmaceutically or veterinarily 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 for the preparation of a medicament for the
treatment or prevention of ~a medical condition for which a cGMP PDE5
inhibitor is indicated in a mammal (including a human being). '14. The use
of a therapeutically effective amount of a compound of formula (IA) or
(IB), or a pharmaceutically or veterinarily 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 for the preparation of a medicament for the treatr~nent or
prevention of male erectile dysfunction (MED), female sexual dysfunction
(FSD), premature labour, 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 rhinitis, glaucoma or diseases characterised by disorders
of gut motility in a mammal (including a human being).   0 2 DEC 2004 ~J
16. 17. -21 E I~; can~~o~~a~c~, of fc~rrr-,ula (ILI~) crr (I!lf~)~ ~~yf
~Ji.~./~,~, I  vnh~erre6n 1! 'cs ~~6ov ar~~ l~~re frh ~~d f~~:' ire as
p~cvea~rsP.y clciinac~ in cl~i~r~:~ 'i. !ae compo~cac~ accorain~ 1!~ claim
~5 wl-~ercin Y is chloro. A corr-~pat~~na~ mi i`~orr~rou~la (EVA)
a~r,(EIfB)~: ~.,5~ b`il~~ ~ [I/ I1Y ! ~\9 ~' ~ ~ l~R ~'7~'~ 6~!-U~ ~~Jy' f
~T' IHiI~Vf'~~ .~.-f~l~ k\~----l~I,~ ~1_ A ~ ~ ~ !~I 0".~ d s,~~~f, .l I .
vruiZereirt ~d~~~ rrl~ arZO1 ~'a are a;s p~~evo~sl~r ~Efirl~~c~ ire claim.
1.     



0 2 DEC 2004 -212 78 f~~ connpound of iarn~ul2. (l/la) or (1JC~): ~1 ~. ~ ~
I~at'~I O ~ h~\ ~ 6~8 li\R ~ ~ hV~ Ir-t BvlH2 (g7/~,) y~ f-I;~t~iC~~ rh~v
t~Y--I=I~' D\~, i ~ k~' I~U ~a t\I't-t2 ('~~JB;) v,rherein R', R2 and
IFI~'~ are as previously defined ire claim 'l . A compound of it~e formula
(I)C~~,) or (1>CB): ~1 H tJOC H a fy O ti J I ~ I~1 !-I R2 H~ (1)~A) R1~
H21d0 O r~.-H1 f~i ~ ~ ~ r>,t H H 2 HA (1)~ ) wherein R', R2, Ra and R~'3
are as previously defined in claim ~.   0 2 DEC 2004  20.. h, proc~s~ ioc
~ch~ ~rc:l:rar~~ioni. c~f ~~, rc~nyaou2r~c~ c>f vc~rrr~u.la. (I/~;) ~r
(IEi):: u; 7:) t b~,; r. . r~;~.~ r_~E,~~ , w t ' . i liv; ~'' ~ 6~I ~ GV~
~a '\ F=b` I~, 



~y  (~7 rrnl~erenm~ f'~~x r~,2, li~' an,d C~~'`' are as dl~~ir~cd ic-a
ofair~~ ~, vr~rYvi~l~u ~rc~rcss o.orYh~urises. reacfiny a corriporarld o~
n~~re~la 4fGp,y or (lbB}, oespec~ivrcb~jr: o. (R,'~ ~~ r'~r~ nJ~ 1 ~ i 'd~r
r~~~:, r~rc~~ s,o;~~r ~1 rru)~ereo~ Y Fs f~~afo, ar~Ed U~7r U~2 arid )il.~~
are es pre~rioers~jr defurned Urn ~U~is cYaurrc, ~l,ri~f~ a com~po~xrsol of
~`o~rnula (ilU~: ~l~f~66-U (lUf~ ~rul~e~~co~ U~l' and U~r' are as
previk~usP,r dc~fis~ed 'sr~ ~.hi~s r;Cair~s, c~p~iau~afbar fiolilotnr~d
Uajr ~'~rvrrr~:~,~, ir.~;, ,r-~a ~ o-n~-.mrrro~rnua~'onaphf pf%
oiai''va~'ir~W,i'i~!~h ~i~4^r~!^,i'~`Nirt~ ~wV~ ~~ '~,I~~~ r~ra~PVIii'f~r1
mnermnyW..Ve Vu yc INnuvmneW v.. v,eow.v..y . . ~~ o. U.rrod~n:i ~r ~a
~r~izarrnae m.ri,.icaiUy ot~ rrei~rir~ar~il~r ~co:ep~aC~lie sc~)~r~,9e ~'n
r~i.~f~~~i' e~rUi~'~r.     0 2 DEC 2004 _2~~_ 2i .y I~, pr-occss ~Ir~r
tl-Ic~ i~rc~iJrvrtic~r~r o~ a canyac~orrd of ~orm~~la (fly,) o:~n~ (11:i)
as defined in claim 20, r~r~ a L~l`mrn ~m.ccu'rica,l'ly c>r
rml~.erilnari~l~r a,c;ccp~~ahl'e sdl~ ii-rereof, ar a
pf~a:rrrrac~~r.l'cicall~r ar velerina,nily ~ccE~htable salvd.ie o'f eii.her
~:rni'siy, vrri~~lcl~ cor-nprises c)rcJiS~~iiUl-r o'l a c:c~r~~pc~und pf
fi~r-rrrl..r~l:r (11.~~.~~ er~ Q~lf nesi:~eciinellr: ~7 r-N2tvcc~~ ' o ~
fiJl IfV~ .~ ~ Li~ . n w h'Jk-D` (-~y~)~ ~~I26U~~t~~ ~\~I ov---~~ f~ -- ~
i~ .., 17,r->I~ ('~77B~) ~r~rhcaeirb P~~, R2 2nd P,~~ ire as previou5l~r
defined fc~r ~ornsui,ae (~~~~ a.rrd .(IBS. in claim ~ . 201o forrrl a
eompouncb o~ iorn-rufa BE'V'J-~~ or (f~J')~ o.. ~,-m ~t~ 



NV; ~ ~ ~~ N~ . ~1; ~vt1!~., ~'~r.~ y ~~~a ~rvxrc4-r cart be cocrwer red io
a compound mi forrxruVa Q11,) car (BIBS, by reaction vUiit~ a compound of
iorrnt~la (filly ~1~C~8i\1H ~rUl~r,ereirb ~!~ and Re a>ic as defined in
claim ~ 20, said compound ai ~orn~u,ia QiIA) or (11B) m~.~~r ins fufi-n be
corr,~reried bar the process accc~rdin~g io claim 20 io .     0 ? dEC 2004
Porno a can~pc~~nd csfi ~c>n~~t!fa (I~~) cn- (ID) ~nrl.^ ic.l' n
o~ptic~ria:lfar ~follfovued bar for~mafic~n of a p Irarrra~accuticalY~r ur
v~ic;ri~r~aril~r acr~~i~l.a(:rle s;~Cf cifi '~lv~, I~c~at~ir~c~ prc~du~~ or
a i;~1~,2~rrr~acm.s~Iically pr v~ierinal'ir~r E~cce~7l;abl~ :;ohr~y:e ~~
t~iif'd~r el'liil~ra 22. . , e~~,. prQC:e55 for fl-e preparation c~I ~ c;
om~,llQ~lrrd e~~ t`orn^ u,~la ~tA~y ~r (IfD) cis defined in claim 20, or a
~nsarmnce~l:ecail5r or we~erir~~ac~il~r ~ccep~ab~lc salt of ~i.t-`e
~'eai~ired prod~~c~ or a p~~e,rr~~~race>Uii~cdltyr or ~,re'ccrin~,luly
acceptabte so9v~~e o~ ei~ver enti~r rruf~btCt~t eon.prcs;es cycCisation
,c~f ~ carnpc~~.uE.~ds m~ ~o~re~-~~c~fa Qi>C,~) oc QI~CD) respeciivelar: ~~
r-~2rvoc ~ nE~ I~ ''~ ~ t\R t-9y ~a ~.~? o yt~ 1 fn--~' I~I ~ ~z ~w ~~y
vvt~ereir~ f~,'r (7,~" ~,~ aid ~'=' ire ~s defined in clais-n` 20.   U a
lji..V eu~~ .'_'J.JA 2~. .~,. curr)J~ound of fo1i77u)a (); Ris COON 1~ ~~
R4 ~>;) vaherein: ' R73 is ORy ~~')7ereiw Rr is C1 1o C~, a)kj%)
opriol7ally sul7siiiuied ~~,~ii)? or7e or rv.'o suL~siiiuents selected
iran7 Oil:; C, 1'o C4 alko>;y; benzj'Jo>;y; IvT;'J~.) ph~:1?y).; f7lranyJ
and pj'l'idinj'J; C~ ao C~, CyC)G3))Cj'J; )~(C,ao Ca alJ<yJ)pil7eridinj~);
re~ral7j'dro:Furanj~l or ie?rahydro)7~~a;nyl: T'~'` is SG~Is~R'P,b; 



T~' and )'~G are each independel7i)y selected from )~ and C) io C; alkyl,
or; together veit)? tJ?e 171i1'O~ei7 ^nl'OJi? 10 \')71C)7 1)7ej- ~i a
3liaC)7ed, f01'!77 3 J7jni'GJ1d1171~J; )71)7ei1GJ17y) Ul'
n?O1j7J7C)i1l:.~y) Y7.UU)7; 1~~ 8iid l'Cu; 'I'U~'~,ei)7f.1' 1','7i)7 11)e
17i11'Q~E17 c'fU177 1'0 11'1'17C)7 T)7.F.y ?1'e Ht'irC)7ed; fQl'i?7 a
L.-1~1~ pi)7e1'~7717 j') nr OUJ7 0J7r1017n))j' SU~Silillied \~~11)'l 017e
C~l' 'h%,%U C~ 1U C,, 81)<j') ~;r0'~1,75 a77d G)77i01'lc~)ly i~? i)7e
fol~7u of its 4-JS~-oxide; 1',' is J-3; C1 io C~'vJ)S>>J o~'iiol?a1)1'
suLsti~u~ed ~~'itl7 orle or ~"o subsiiW eats sc.lecled fron7 G)~;
lvt~'''l~; CG7~;R'h~, phcl7j'l ol7riol?ally sLUs;1-uied \>,'ii)7 C1 io C;
all~:o>;y; 17e17zodic>;o)yl and Lelzodio~;an;'); C_, to C~) ~Ihenyl;
pj'ridil?j'l or )7j~'in7idinyJ; or a salt of suc)7 compound, or an acid
c)7)oride de; ivaii>>e of sucJ7 com),o>_7nd. =C. A CU777J.70i?770
aCCO:'d777~ i0 C)81777 2J :e)eCled ~TGJ77 i)7e ~TO:'.)7 C0~77)71'75777~:
7-~.iJWG':1'-~-(~-c;i)ij'J)Jl~7Cl~;.Z.117-
)-\')~11~j7ji(li?1'l~pvr'lClil?C-?-C.0'),7(1.".: J~)1C. ;ICIG;   U 2 DEC
20U4 ~~ JL 2-ci~luo>;j;
.5-(c~.~i)ill,lJ:)~1J(:JlZiii~)->>Jsulplvoiiy:l)l:,yridi~e.3-c;o'Lo;~;j~lic
acid sodiuii-~ ;ilt; ~-(~;..~~lil~li~iJ~cr;~ziai.
J-ylsn)jilic,nvlj-2-f,2-tact)io:el~cr)io?;;;)lij;ridinc.~-c.arlioxyJic acid
1i j;d)'UClil U:') de; 2-(?.c.llio>; jmho>;j~).
j-a_(f.tl.iylpil~eraziii-1-ylsulJilionyl)hJ~~idine-'~-carboxylic acid
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