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(57) ABSTRACT 

Compounds of the formula (I): 

(I) 

wherein R', R, R and Rare as defined or a pharmaceuti 
cally or veterinarily acceptable salt or polymorph thereof, or 
a pharmaceutically or veterinarily acceptable solvate or pro 
drug thereof: are potent and selective inhibitors of type 5 
cyclic guanosine 3',5'-monophosphate phosphodiesterase 
(cGMP PDE5) and have utility in the treatment of interalia, 
male erectile dysfunction (MED) and female sexual dysfunc 
tion (FSD). 
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PHARMACEUTICALLY ACTIVE 
COMPOUNDS 

0001. This invention relates to a series of pyrazolo 4.3-d 
pyrimidin-7-ones, which inhibit cyclic guanosine 3',5'-mono 
phosphate phosphodiesterases (cGMP PDEs). More notably, 
the compounds of the invention are potent and selective 
inhibitors of type 5 cyclic guanosine 3',5'-monophosphate 
phosphodiesterase (cGMP PDE5) and have utility therefore 
in a variety of therapeutic areas. 
0002 The compounds of the invention are of value for the 
curative or prophylactic treatment of mammalian sexual dis 
orders. In particular, the compounds are of value in the treat 
ment of mammalian sexual dysfunctions such as male erectile 
dysfunction (MED), impotence, female sexual dysfunction 
(FSD), clitoral dysfunction, female hypoactive sexual desire 
disorder, female sexual arousal disorder, female sexual pain 
disorder or female sexual orgasmic dysfunction (FSOD) as 
well as sexual dysfunction due to spinal cord injury or selec 
tive serotonin re-uptake inhibitor (SSRI) induced sexual dys 
function but, clearly, will be useful also for treating other 
medical conditions for which a potent and selective c(GMP 
PDE5 inhibitor is indicated. Such conditions include prema 
ture labour, dysmenorrhoea, benign prostatic hyperplasia 
(BPH), bladder outlet obstruction, incontinence, stable, 
unstable and variant (Prinzmetal) angina, hypertension, pull 
monary hypertension, chronic obstructive pulmonary dis 
ease, coronary artery disease, congestive heart failure, ath 
erosclerosis, conditions of reduced blood vessel patency, e.g. 
post-percutaneous transluminal coronary angioplasty (post 
PTCA), peripheral vascular disease, stroke, nitrate induced 
tolerance, bronchitis, allergic asthma, chronic asthma, aller 
gic rhinitis, diseases and conditions of the eye such as glau 
coma, optic neuropathy, macular degeneration, elevated 
intra-occular pressure, retinal or arterial occulsion and dis 
eases characterised by disorders of gut motility, e.g. irritable 
bowel syndrome (IBS). 
0003. Further medical conditions for which a potent and 
selective c(GMP PDE5 inhibitor is indicated, and for which 
treatment with compounds of the present invention may be 
useful include pre-eclampsia, Kawasaki's syndrome, nitrate 
tolerance, multiple Sclerosis, diabetic nephropathy, neuropa 
thy including autonomic and peripheral neuropathy and in 
particular diabetic neuropathy and symptoms thereof e.g. 
gastroparesis, peripheral diabetic neuropathy, Alzheimer's 
disease, acute respiratory failure, psoriasis, skin necrosis, 
cancer, metastasis, baldness, nutcracker oesophagus, anal fis 
Sure, haemorrhoids, hypoxic vasoconstriction as well as the 
stabilisation of blood pressure during haemodialysis. 
0004 Particularly preferred conditions include MED and 
FSD. 
0005 PCT application PCT/IB99/00519 relates to a series 
of pyrazolo 4.3-dpyrimidin-7-ones, which inhibit cyclic 
guanosine 3',5'-monophosphate phosphodiesterases (cGMP 
PDEs). 
0006 Thus the present invention provides compounds of 
the formula (I): 

(I) 
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or a pharmaceutically or veterinarily acceptable salt thereof, 
or a pharmaceutically or veterinarily acceptable Solvate of 
either entity, wherein 

0007) R' is C to C alkyl or C to Calkenyl, C. to C. 
cycloalkyl or C to Ce cycloalkenyl wherein said alkyl 
group may be branched or straight chain and wherein 

I0008 when R' is C, to C, alkyl said alkyl group is 
substituted by: 

0009 and wherein when R' is C to C alkyl, C. to C. 
alkenyl or C to Ce cycloalkyl said alkyl, alkenyl or 
cycloalkyl group is optionally substituted by: 

0010 one or more substituents selected from: 
(0.011 hydroxy: 
0012 C to Calkoxy; 
0013 C to C cycloalkyl: 
0.014) phenyl substituted with one or more substitutents 
Selected from C to C alkyl, C to C alkoxy, C to Ca 
haloalkyl, C to Chaloalkoxy, halo, CN, NO. NHR'. 
NHCOR, NHSOR', SOR', SONHR'', COR'' or 
CO.R'' wherein said haloalkyl and haloalkoxy groups 
contain one or more halo atoms; 

0.015 NR7R, CONR7R or NR7COR'' wherein R7 and 
R are each independently selected from H. C. to C. 
alkyl, Cs to Calkenyl, COR or SO.R and wherein 
said alkyl or alkenyl groups are optionally substituted by 
C to Chaloalkyl or C to Chaloalkoxy; 

0016. Het'; 
0017. Het or Het: 
(0018 or R' is Het' orphenyl wherein said phenyl group 

is optionally substituted by one or more substituents 
Selected from C to C alkyl, C. to Calkenyl, C to Ca 
alkoxy, halo, CN, CF. OCF, NO, NHR'', NHCOR', 
NHSOR', SOR', SONHR'', COR'', COR'': 

I0019 R is C, to Calkyl, Cs to Calkenylor (CH),(C. 
to C cycloalkyl) wherein n is 0, 1 or 2: 

0020) R' is OR or NRSR; 
I0021 R is C, to Ce alkyl optionally substituted with 
one or two substituents selected from C to Cs 
cycloalkyl, hydroxy, C to C alkoxy, benzyloxy, 
NRR, phenyl, Het', Het, Het or Het wherein the C 
to Calkyland C to Calkoxy groups may optionally be 
terminated by a haloalkyl group Such as CF and 
wherein the C-C cycloalkyl group may optionally be 
substituted by C-C alkyl, hydroxy or halo: 

0022 C. to C cycloalkyl: Het', Het, Het or Het'; 
0023 R is a piperazin-1-ylsulphonyl group having a 
substituent R'' at the 4-position of the piperazinyl group 
wherein said piperazinyl group is optionally substituted 
with one or two C to Calkyl groups and is optionally in 
the form of its 4-N-oxide: 

0024 RandR are eachindependently selected from H 
and C to C alkyl optionally Substituted with Cs to Cs 
cycloalkyl or C to Calkoxy, or, together with the nitro 
gen atom to which they are attached, forman azetidinyl, 
pyrrolidinyl, piperidinyl or morpholinyl group; 

0.025 R7 and Rare each independently selected from 
H, C, to C alkyl, Cs to Calkenyl, COR or SO.R. 

0026 R is C to Calkyl optionally substituted with C. 
to Chaloalkyl, C to Chaloalkoxy or phenyl wherein 
said phenyl group is optionally Substituted by one or 
more Substituents selected from C to Calkyl optionally 
substituted by C to Chaloalkyl or C to Chaloalkoxy, 
C to C alkoxy, halo, CN, NO, NHR'', NHCOR', 
NHSOR', SOR', SONHR'', COR'' or COR'': 

  



US 2010/0035891 A1 

0027) R' is H. C. to C alkyl optionally substituted 
with one or two substituents selected from hydroxy, 
NRR, CONRR, phenyl optionally substituted with 
C to C alkyl or C to C alkoxy; C to Calkenyl or 
Het'; 

10028) R' is H, C, to C alkyl, Cs to Calkenyl, CO(C, 
to C alkyl) or C to Chaloalkyl; 

(0029) R' is C, to C alkyl, Cs to Calkenyl, C, to Ca 
haloalkyl or C to Chaloalkoxy: 

10030 Het' is an N-linked 4-, 5- or 6-membered nitro 
gen-containing heterocyclic group optionally contain 
ing one or more further heteroatoms selected from S. N 
or O: 

0031 Het is a C-linked 5-membered heterocyclic 
group containing an O. S or N heteroatom optionally 
containing one or more heteroatoms selected from N.O 
or S: 

0032 Het is a C-linked 6-membered heterocyclic 
group containing an O or Sheteroatom optionally con 
taining one or more heteroatoms selected from O.S or N 
or Het is a C-linked 6-membered heterocyclic group 
containing three N heteroatoms; 

0033 Het is a C-linked 4-, 5- or 6-membered hetero 
cyclic group containing one, two or three heteroatoms 
selected from S, O or N; and 

I0034) wherein any of said heterocyclic groups Het', 
Het, Het or Het may be saturated, partially unsatur 
ated or aromatic and wherein any of said heterocyclic 
groups may be optionally substituted with one or more 
Substituents selected from C to C alkyl, C. to Calk 
enyl, C to C alkoxy, halo, CF, COR'', COR'', 
SOR', NHR'' or NHCOR'' and/or wherein any of 
said heterocyclic groups is benzo-fused; 

with the provisos that (a) when R' is C to C alkyl then Het' 
is not morpholinyl or piperidinyl and (b) when R' is C, to C, 
alkyl Substituted by phenyl then said phenyl group is not 
substituted by C to Calkoxy, halo, CN, CF. OCF or C to 
Calkyl. 
As will be recognised by the skilled chemist, the general 
formula (I) can be represented by the regio-isomeric general 
formulae (IA) and (IB). Thus the present invention provides 
compounds of formulae (IA) and (IB): 

(IA) 
O RI 

N 
R13 HN Y 

Sa M 
N21 N 

R2 
N 

R4 
O (IB) 

R13 HN 2N 
N-R 

N S. 
N21 N 

R2 
N 

R4 
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wherein R', R, R and Rare as defined hereinbefore. 
0035. In the above definitions, unless otherwise indicated, 
alkyl, alkoxy and alkenyl groups having three or more carbon 
atoms, and alkanoyl groups having four or more carbon 
atoms, may be straight chain or branched chain. For example, 
a C alkyl substituent can be in the form of normal-butyl 
(n-butyl), iso-butyl (i-butyl), secondary-butyl (sec-butyl) or 
tertiary-butyl (t-butyl). The term halo atom includes Cl, Br, F, 
and I. Haloalkyl and haloalkoxy are preferably —CF and 
—OCF respectively. The term aromatic as defined herein 
means a fully unsaturated system. 
0036. A compound of the formula (I) contains one or more 
asymmetric carbonatoms and therefore exists in two or more 
stereoisomeric forms. Where a compound of the formula (I) 
contains an alkenyl or alkenylene group, cis (E) and trans (Z) 
isomerism may also occur. The present invention includes the 
individual stereoisomers of the compounds of the formula (I) 
and, where appropriate, the individual tautomeric forms 
thereof, together with mixtures thereof. Separation of diaste 
reoisomers or cis and trans isomers may be achieved by 
conventional techniques, e.g. by fractional crystallisation, 
chromatography or H.P.L.C. of a stereoisomeric mixture of a 
compound of the formula (I) or a suitable salt or derivative 
thereof. An individual enantiomer of a compound of the for 
mula (I) may also be prepared from a corresponding optically 
pure intermediate or by resolution, such as by H.P.L.C. of the 
corresponding racemate using a suitable chiral Support or by 
fractional crystallisation of the diastereoisomeric salts 
formed by reaction of the corresponding racemate with a 
Suitable optically active acid or base, as appropriate. 
All stereoisomers are included within the scope of the inven 
tion. 
0037. The compounds of formulae (IA) and (IB) may also 
exist in tautomeric forms and the invention includes both 
mixtures thereof and the individual tautomers. 
0038 Also included in the invention are radiolabelled 
derivatives of compounds of formulae (I), (IA) and (IB) 
which are suitable for biological studies. 
0039. The pharmaceutically or veterinarily acceptable 
salts of the compounds of the invention which contain a basic 
centre are, for example, non-toxic acid addition salts formed 
with inorganic acids such as hydrochloric, hydrobromic, 
hydroiodic, Sulphuric and phosphoric acid, with carboxylic 
acids or with organo-Sulphonic acids. Examples include the 
HCl, HBr, HI, sulphate or bisulphate, nitrate, phosphate or 
hydrogen phosphate, acetate, benzoate, Succinate, Saccarate, 
fumarate, maleate, lactate, citrate, tartrate, gluconate, camsy 
late, methanesulphonate, ethanesulphonate, benzenesulpho 
nate, p-toluenesulphonate and pamoate salts. Compounds of 
the invention can also provide pharmaceutically or veteri 
narily acceptable metal salts, in particular non-toxic alkali 
and alkaline earth metal salts, with bases. Examples include 
the Sodium, potassium, aluminium, calcium, magnesium, 
Zinc and diethanolamine salts. For a review on Suitable phar 
maceutical salts see Bergeetal, J. Pharm, Sci., 66, 1-19, 1977. 
The pharmaceutically acceptable Solvates of the compounds 
of the invention include the hydrates thereof. 
Also included within the scope of the compound and various 
salts of the invention are polymorphs thereof. 
0040. A preferred group of compounds of formulae (I), 
(IA) and (IB) is that wherein, R' is C, to Calkyl or Cs to Ca 
alkenyl wherein said alkyl or alkenyl groups may be branched 
chain or straight chain or R' is C, to Cacycloalkyl or C4 to C. 
cycloalkenyland wherein when R' is C, to Calkyl said alkyl 
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group is substituted by; and wherein when R' is C to Calkyl, 
C. to Calkenyl, Cs to Ce cycloalkyl or C to C cycloalkenyl 
said alkyl, alkenyl, cycloalkyl or cycloalkenyl group is 
optionally substituted by: 
one or more substituents selected from: 
hydroxy, 
C to Calkoxy: 
C. to C cycloalkyl, 
phenyl substituted with one or more substitutents selected 
from C to C alkyl, C to Calkoxy, C to Chaloalkyl or C 
to C haloalkoxy, halo, CN, NO. NHR'', NHCOR', 
NHSOR', SOR', SONHR, COR'', COR'' wherein 
said haloalkyl and haloalkoxy groups contain one or more 
halo atoms; 

I0041 a Het' group which is an N-linked 4-membered 
N-containing heterocyclic group; 
a Het group which is a C-linked 5-membered heterocyclic 
group containing an O.S or Nheteroatom optionally contain 
ing one or more heteroatoms selected from N, O or S; 
a Het group which is a C-linked 6-membered heterocyclic 
group containing an O or Sheteroatom optionally containing 
one or more heteroatoms selected from O, S or N or a Het 
group which is a C-linked 6-membered heterocyclic group 
containing three N heteroatoms; 
wherein R. R. R'' and R'' areas previously defined herein 
or R' is a Het group which is a C-linked 4- or 5-membered 
heterocyclic group containing one heteroatom selected from 
S, O or N: a Het' group which is a C-linked 6-membered 
heterocyclic group containing one, two or three heteroatoms 
selected from S or O; a Het group which is a C-linked 
6-membered heterocyclic group containing three nitrogen 
heteroatoms; a Het group which is a C-linked 6-membered 
heterocyclic group containing one or two nitrogen heteroat 
oms which is substituted by one or more substitutents 
selected from C to C alkyl, C, to C alkoxy, CO.R', 
SOR, COR'', NHR'' or NHCOR and optionally includ 
ing a further heteroatom selected from S, O or N 
wherein any of said heterocyclic groups Het', Het, Het or 
Het' is Saturated, partially unsaturated or aromatic as appro 
priate and wherein any of said heterocyclic groups is option 
ally substituted with one or more substituents selected from 
C to C alkyl, C. to C alkenyl, C to C alkoxy, halo, 
COR'', SOR, COR'' or NHR'' wherein R'' is as defined 
hereinbefore and/or wherein any of said heterocyclic groups 
is benzo-fused; 
or R' is phenyl substituted by one or more substituents 
selected from CF. OCF, SOR' or COR' wherein R' is 
C to Calkyl which is optionally substituted by phenyl, C to 
Chaloalkyl or C to Chaloalkoxy wherein said haloalkyl 
and haloalkoxy groups contain one or more halo atoms; 
R’ is C to C alkyl; 

R is OR; 
I0042 R is C, to Calkyl optionally substituted with one 
or two substituents selected from C to Cs cycloalkyl, 
hydroxy, C, to Calkoxy, benzyloxy, NR'R'', phenyl, furanyl, 
tetrahydrofuranylorpyridinyl wherein said C to Calkyland 
C to C alkoxy groups may optionally be terminated by a 
haloalkyl group such as CF; or R is C, to C cycloalkyl, 
1-(C to C alkyl)piperidinyl, tetrahydrofuranyl or tetrahy 
dropyranyl: 
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R" is a piperazin-1-ylsulphonyl group having a substituent 
R'' at the 4-position of the piperazinyl group wherein said 
piperazinyl group is optionally substituted with one or two C 
to C alkyl groups and is optionally in the form of its 4-N- 
oxide; 
Rand Rare each independently selected from Hand C to 
Calkyl optionally substituted with C to Cs cycloalkyl or C 
to Calkoxy, or, together with the nitrogenatom to which they 
are attached, form an aZetidinyl, pyrrolidinyl, piperidinyl or 
morpholinyl group; and 
R" is H. C. to Calkyl optionally substituted with one or two 
substituents selected from hydroxy, NRR, CONRR, phe 
nyl optionally substituted with C to C alkyl or C to C. 
alkoxy; C to Calkenyl: Het'; 
with the proviso that when R' is C, to C, alkyl substituted by 
phenyl then said phenyl group is not substituted by C to Ca 
alkoxy; CN; halo: CF; OCF, or C to C alkyl. 
0043. A further preferred group of compounds of formu 
lae (I), (IA) and (IIB) is that wherein, R' is C, to C alkyl 
wherein said alkyl may be branched or straight chain or R' is 
C. to C cycloalkyl 
and wherein when R' is C, to C, alkyl said alkyl group is 
substituted by; and wherein when R' is C to Calkyl or C to 
C cycloalkyl said alkyl or cycloalkyl group is optionally 
substituted by: 
one or more substituents selected from: 
hydroxy, 
C to Calkoxy; 
C. to Cs cycloalkyl, 
NR7R, NR7COR'' or COR'' wherein R7 and Rare each 
independently selected from H, C, to C alkyl or CO.R 
wherein R and R'' are as previously defined herein; 
a Het' group which is an N-linked 4-membered N-containing 
heterocyclic group; 
a Het group which is a C-linked 6-membered heterocyclic 
group containing an O or Sheteroatom optionally containing 
one or more heteroatoms selected from O, S or N or a Het 
group which is a C-linked 6-membered heterocyclic group 
containing three N heteroatoms; 
0044) or R' is a Het' group which is a C-linked 4-mem 
bered heterocyclic group containing one heteroatom selected 
from S, O or N or R' is a Het group which is a C-linked 
6-membered heterocyclic group containing one, two or three 
heteroatoms selected from S or O 
wherein any of said heterocyclic groups Het', Het, Het or 
Het' is saturated, partially unsaturated or aromatic and is 
optionally substituted with one or more substituents selected 
from C to C alkyl, C, to Calkoxy, —COR'', -SO.R', 
- COR'' or NHR'' wherein R'' and R'' areas defined here 
inbefore and/or wherein any of said heterocyclic groups is 
benzo-fused; 
I0045 or R' is phenyl substituted by one or more substitu 
ents selected from CF. OCF, -SOR', -COR'', 
- COR'' wherein R'' and R'' are as defined hereinbefore 
R’ is C, to Calkyl: 

R" is OR; 
I0046 R is methyl, ethyl, n-propyl, i-propyl. n-butyl, sec 
butyl, i-butyl or t-butyl alkyl optionally substituted with one 
or two Substituents selected from cyclopropyl, cyclobutyl, 
hydroxy, methoxy, ethoxy, benzyloxy, phenyl, benzyl, furan 
3-yl, tetrahydrofuran-2-ylmethyl, tetrahydrofuran-3-ylm 
ethyl, pyridin-2-yl, pyridin-3-yl or NRR wherein RandR 
are each independently selected from H and C to C alkyl: 
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R" is i-, n-, sec- or t-butyl: 
R’ is C, to Calkyl; 
R" is OR wherein the Ralkyl group is methyl, ethyl, n-pro 
pyl, i-propyl, i-butyl, n-butyl, Sec-butyl or t-butyl optionally 
Substituted with one or two methoxy, ethoxy, n-propoxy or 
i-propoxy substituents; and R is a 4-methyl, 4-ethyl, 4-n- 
propyl or 4-i-propylpiperazin-1-ylsulphonyl group. 
In highly preferred embodiment of the present invention there 
is provided a compound of the formula (IB) wherein 
R" is -(CH2),(C-C)cycloalkyl wherein n is 1 or 2; or 
R" is —(CH2)(C-Cs)cycloalkyl wherein n is 0; or 
R" is -cyclopentylmethyl; or 
R" is methyl, ethyl, i-propyl or n-propyl substituted by meth 
oxy, ethoxy, n-propoxy or i-propoxy wherein said alkoxy 
substituent may be directly attached to any C-atom within the 
ethyl, iso-propyl or n-propyl groups other than the C-atom 
directly linked to the pyrazole ring; or 
R" is i-, n-, sec- or t-butyl: 
R’ is C. to Calkyl; R' is OR wherein the Ralkyl group is 
methyl, ethyl, n-propyl, i-propyl, i-butyl, n-butyl, sec-butyl or 
t-butyl; and R is a 4-methyl or 4-ethylpiperazin-1-ylsulpho 
nyl group. 
Highly preferred compounds according to the present inven 
tion include: 1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-meth 
oxyethyl)-7-oxo-2H-pyrazolo 4,3-dipyrimidin-5-yl)-3-py 
ridylsulfonyl)-4-ethylpiperazine and salts and polymorphs 
thereof. Preferred salts of 1-6-ethoxy-5-3-ethyl-6,7-dihy 
dro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo 4,3-dipyrimi 
din-5-yl)-3-pyridylsulfonyl)-4-ethylpiperazine are sul 
phonic acid salts, more preferably the p-toluenesulfonate, 
benzenesulfonate, camphorsulfonate and ethanesulfonate 
salts respectively, and especially the benzenesulfonate. 
0118. According to a further aspect of the present inven 
tion there are provided compounds of the general formula (I): 

(I) 

or a pharmaceutically or veterinarily acceptable salt thereof, 
or a pharmaceutically or veterinarily acceptable Solvate of 
either entity, wherein 

I0119) R' is C, to Calkyl or Cs to Calkenyl, Cs to C. 
cycloalkyl or C to C cycloalkenyl wherein said alkyl 
group may be branched or straight chain and wherein 

I0120 when R' is C, to C, alkyl said alkyl group is 
substituted by; and wherein when R' is C to Calkyl, C. 
to Calkenyl or C to Ce cycloalkyl said alkyl, alkenyl or 
cycloalkyl group is optionally substituted by; one or 
more substituents selected from: hydroxy; C to Ca 
alkoxy; C to C cycloalkyl, phenyl substituted with one 
or more substitutents selected from C to Calkyl, C to 
C alkoxy, C to Chaloalkyl or C to Chaloalkoxy 
wherein said haloalkyl and haloalkoxy groups contain 
one or more halo atoms, halo, CN, NO, NHR'. 
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NHSOR', SOR', SONHR'', COR'', COR'' 
wherein R'' is H. C. to Calkyl, C. to Calkenyl, C to 
Calkanoyl, C, to Chaloalkyl or C to Chaloalkoxy 
and wherein R'' is C to Calkyl, C. to Calkenyl, C to 
Calkanoyl, C to Chaloalkyl or C to Chaloalkoxy; 
NR7R, CONR7R or NR7COR'' wherein R7 and Rare 
eachindependently selected from H.C. to Calkyl, C. to 
Calkenyl, C, to Calkoxy, CO.R.S.O.R wherein said 
alkyl, alkenyl or alkoxy groups are optionally Substi 
tuted by C to Chaloalkyl or C to Chaloalkoxy and 
wherein R is C to C alkyl which is optionally substi 
tuted with phenyl wherein said phenyl group is option 
ally substituted by one or more substituents selected 
from C to C alkyl optionally substituted by C to Ca 
haloalkyl or C to Chaloalkoxy, C to Calkoxy, halo, 
CN, NO, NHR'', NHSOR', SOR', SONHR'', 
COR'' or COR'': Het': Het or Het; or R' is Het or 
phenyl wherein said phenyl group is optionally substi 
tuted by one or more substituents selected from C to Ca 
alkyl, C. to Calkenyl, C to Calkoxy, halo, CN, CF, 
OCF, NO. NHR'', NHSOR', SOR', SONHR'', 
COR'', COR; 

0121 R is C to Calkyl, C. to Calkenyl or (CH),(C. 
to C cycloalkyl) wherein n is 0, 1 or 2: 

0122) R' is OR or NRR: 
(0123 R is C, to Ce alkyl optionally substituted with 
one or two substituents selected from C to Cs 
cycloalkyl, hydroxy, C to C alkoxy, benzyloxy, 
NRR, phenyl, Het', Het, Het or Het wherein the C, 
to Calkyland C to Calkoxy groups may optionally be 
terminated by a haloalkyl group Such as CF, C to C 
cycloalkyl: Het', Het, Het or Het'; 

I0124) R' is a piperazin-1-ylsulphonyl group having a 
substituent, R'' at the 4-position of the piperazinyl 
group wherein said piperazinyl group is optionally Sub 
stituted with one or two C to C alkyl groups and is 
optionally in the form of its 4-N-oxide: 

0.125 RandR are eachindependently selected from H 
and C to C alkyl optionally Substituted with Cs to Cs 
cycloalkyl or C to Calkoxy, or, together with the nitro 
gen atom to which they are attached, forman azetidinyl, 
pyrrolidinyl, piperidinyl or morpholinyl group; 

0126) R' is H. C. to C alkyl optionally substituted 
with one or two substituents selected from hydroxy, 
NRR, CONRR, phenyl optionally substituted with 
C to C alkyl or C to C alkoxy; C to Calkenyl or 
Het: 

0127. Het' is an N-linked 4-, 5- or 6-membered nitro 
gen-containing heterocyclic group optionally contain 
ing one or more further heteroatoms selected from S. N 
or O: 

I0128. Het is a C-linked 5-membered heterocyclic 
group containing an O. S or N heteroatom optionally 
containing one or more heteroatoms selected from O or 
S; 

0129. Het is a C-linked 6-membered heterocyclic 
group containing an O or Sheteroatom optionally con 
taining one or more heteroatoms selected from O.S or N 
or Het is a C-linked 6-membered heterocyclic group 
containing three N heteroatoms; 

0.130 Het is a C-linked 4-, 5- or 6-membered hetero 
cyclic group containing one, two or three heteroatoms 
selected from S, O or N; and 
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I0131 wherein any of said heterocyclic groups Het', 
Het, Het or Het may be saturated, partially unsatur 
ated or aromatic and wherein any of said heterocyclic 
groups may be optionally Substituted with one or more 
Substituents selected from C to C alkyl, C. to Calk 
enyl, C. to Calkoxy, halo, COR'', COR'', SOR' or 
NHR'' and/or wherein any of said heterocyclic groups is 
benzo-fused; 

with the provisos that (a) when R' is C to C, then Het' is not 
morpholinyl or piperidinyl and (b) when R' is C, to C, sub 
stituted by phenyl then said phenyl group is not substituted by 
C to Calkoxy, halo, CN, CF. OCF or C to C alkyl. 
0.132. In a further aspect, the present invention provides 
processes for the preparation of compounds of formulae (I), 
(IA) and (IB), their pharmaceutically and Veterinarily accept 
able salts, and pharmaceutically and Veterinarily acceptable 
solvates of either entity, as illustrated below. It will be appre 
ciated by persons skilled in the art that, within certain of the 
processes described, the order of the synthetic steps 
employed may be varied and will depend interalia 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 (if any) to be adopted. Clearly, 
such factors will also influence the choice of reagent for use in 
the said synthetic steps. Illustrative of a protecting group 
strategy is the route to the azetidine analogues (Examples 18, 
19 and 20), the precursor to which (preparations 63, 66 and 61 
respectively) containt-butoxycarbonyl (Boc) as the nitrogen 
protecting group. 
0133. It will also be appreciated that various standard sub 
stituent or functional group interconversions and transforma 
tions within certain compounds of formulae (I), (IA) or (IB) 
will provide other compounds of formulae (I), (IA) or (IB). 
Examples include alkoxide exchange at the 2-position of the 
5-(pyridin-3-yl) substituent (see conversions of Example 3 to 
Examples 27. Example 8 to Example 28 and 29. Example 21 
to Example 32 and 33, Example 4 to Examples 41, Example 
9 to Example 43, and Example 66 to Example 75), amine 
exchange at the 2-position of the 5-(pyridin-3-yl) substituent 
(see conversions of Example 7 to Examples 78), reactions at 
a nitrogen containing Substituent, such as reductive alkylation 
(Example 18 to Example 21), acetamide formation (Ex 
amples 18, and 20 to Examples 22 and 24 respectively) or 
sulphonamide formation (Preparations 68, 67 to Examples 25 
to 62 respectively), and reduction of a nitro functionality to 
provide an amino group (Example 63 to Example 64). The 
deprotection and transformations described herein and as 
illustrated in the Examples and Preparations sections may be 
effected in a “one-pot' procedure (see for example the con 
version of the compound of preparation 65 into the compound 
of example 26). 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0134 FIG. 1 is a reaction scheme depicting a general route 
for the synthesis of compounds (I) via compounds (IXB). 
0135 FIG. 2 is a reaction scheme depicting a route for the 
preparation of compounds of general formula (XB). 
0.136 FIG. 3 is a reaction scheme depicting a preferred 
embodiment of FIG. 2 in which X is an —OR alkoxy group. 
0.137 The following processes are illustrative of the gen 
eral synthetic procedures which may be adopted in order to 
obtain the compounds of the invention. 
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1. A compound of formula (I): 

(I) 

wherein formula (I) may equally be represented by general 
formulae (IA) and (IB) and wherein R', R, R and Rareas 
previously defined herein may be prepared from a compound 
of general formula (IX): 

(IX) 
HNOC N D 1 

RP O w R 
N 

N21 N 
H 2 

R 
N 

wherein R is R' (i.e. OR or NRR) or X wherein R', R, 
RandR areas defined hereinbefore and X is a leaving group 
and wherein general formula (IX) can be represented by 
formulae (IXA), (IXB) or (IXC) respectively: 

HNOC (LXA) 
2 N -R 

* C. 
N21 N 

H 2 
R 

N 

R4 
(IXB) 

HNOC NRI 

OS 
N21 N 

H 2 
R 

N 

R4 
HNOC (IXC) 
2 N D 1 y R 

OR3 O OS 
N21 N 

H 2 
R 

N 

R4 
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wherein R. R. R. R. Rand Rare as previously defined 
herein and wherein X is a leaving group and may be any group 
which is displaceable by an amino group of the formula 
—NR'R' or by analkoxy group and wherein the intermediate 
compounds of general formulae (IXA) and (IXB) can be 
represented by their regioisomeric general formulae as pre 
viously illustrated for compounds having the general formu 
lae (I). Suitable leaving groups, X, for use herein include 
halogen, alkoxy, amino, tosylate groups and further groups 
are detailed hereinafter. 

1.1 A compound of formula (I) wherein R'—NRR may be 
prepared by cyclisation of a compound of general formula 
(IXA): 

(IXA) 
HNOC N R R5R6N O w 

N 

N2 N 
H 2 

R 
N 

R4 

wherein R,R,R,RandR areas previously defined herein 
for compounds of the formula (I), (IA) or (IB). 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 5-, 
preferably a 1.2- to 3.5-fold excess of potassium t-butoxide, 
potassium bis(trimethylsilyl)amide or cesium carbonate, 
optionally in the presence of molecular sieves, in a suitable 
solvent, such as for example an inert solvent e.g. DMF or 
NHRR or mixtures thereof, at the reflux temperature of the 
reaction mixture optionally in the presence of about a 1 molar 
equivalent of ethyl acetate or ethyl pivalate, or, the reaction 
can optionally be carried out in a sealed vessel at about 
100-130° C. optionally in the presence of about a 1 molar 
equivalent of ethyl acetate or ethyl pivalate. 
1.2 A general route for the synthesis of compounds (I) via 
compounds (IXB) is illustrated in Scheme 1 wherein said 
intermediate compounds (IXB) have the general formula: 

(IXB) 
HNOC N Pl 

X O g R 
N 

N21 N 
H 2 

R 
N 

R4 

wherein R', R and R are as previously defined herein for 
compounds of the formula (I), (IA) and (IB) and wherein X is 
a leaving group as defined hereinbefore, by reaction in the 
presence of OR and a hydroxide trapping agent. The con 
version (IXB) to (I) can be undertaken in either a stepwise 
process or a one-pot process. A number of stepwise permu 
tations are feasible, some of which are subsets of others. 
These include 
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I0138 i) cyclisation (IXB to XXX) followed by displace 
ment (XXX to I); 

I0139 ii) cyclisation (IXCato XXX) followed by displace 
ment (XXX to I); 

0140 iii) displacement (IXB to IXC) followed by cyclisa 
tion (IXC to I); and 

0141 iv) displacement (IXCato IXC) followed by cycli 
sation (IXC to I) wherein compounds (XXX) and (IXCa) 
have the general formulae: 

(XXX) 

(LXCa) 

wherein R. R. R. and X are as defined herein before and 
OR" is analkoxy group which is different from and displace 
able by the desired OR group on the final compounds of 
general formula (I) and wherein R is selected from C to C. 
alkyl optionally substituted with one or two substituents 
selected from C to Cs cycloalkyl, hydroxy, C to Calkoxy, 
benzyloxy, NRR, phenyl, Het', Het, Het or Het wherein 
the C to C alkyl and C to Calkoxy groups may optionally 
be terminated by a haloalkyl group Such as CF and wherein 
the C-C cycloalkyl group may optionally be substituted by 
C-C alkyl, hydroxy or halo: C, to Cacycloalkyl: Het', Het, 
Het or Het. Preferably R, is C to C alkyl. 
To effect initial displacement without significant simulta 
neous cyclisation it is preferred that the displacement with 
OR (in (iii) or (iv)) is carried out in the range of from about 
80° C. to about 90° C. to provide a compound of the general 
formula (IXC). Subsequent cyclisation to a compound of 
general formula (I) is generally carried out at a temperature 
greater than about 115° C. 
To effect initial cyclisation without significant simultaneous 
displacement it is preferred that, for (IXCa) to (XXX) (in (ii)), 
the reaction is conducted at a temperature greater than about 
110° C. with —OR in ROH. Subsequent displacement to 
a compound of general formula (I) is generally carried out 
with OR in ROH in the range of from about 80° C. to about 
90° C. 
For conversion of (IXB) to (I) (ie. (i) above), it may be 
preferred to obtain compounds of general formula (I) directly 
from compounds of general formula (IXB) since both the 
cyclisation and displacement components of this reaction can 
be carried out in a “one-pot' reaction. Such a “one-pot' 
process can be run at lower pressures (ie. nearer ambient 
pressure) than say a stepwise cyclisation and displacement 
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process (ie. (ii) above) if the boiling point of ROH is higher 
than that of ROH and where the ambient boiling point of 
ROH is less than about 115° C. (ie. too low to effect cycli 
sation at ambient pressure). It should be noted that is may still 
be necessary to operate such processes at higher temperatures 
than the boiling point of HOR, i.e. at higher pressure. 
In the case of compounds of general formula (IXC) as 
detailed hereinafter wherein X is OR, compounds of general 
formula (I) can be obtained by direct cyclisation by reacting 
in the presence of an auxiliary base, a hydroxide trapping 
agent and an appropriate solvent ROH or an inert solvent or 
a combination thereof. 
The temperature of the reaction of compounds of the general 
formula (IXB) to compounds of the general formula (I) (such 
as the corresponding formation of compounds (IA) and (IB)) 
is preferably at least about 80°C., more preferably about 80 to 
about 130° C., more preferably still about 100 to about 130° 
C. and most preferably about 115 to about 125° C. These 
temperatures are also applicable for the conversion of com 
pounds (XXX) to (I), although the temperature in this case 
could also probably be lower (e.g. about 60°C.) since there is 
no cyclisation taking place. 
Preferably compounds of formula (I), or (IA), or (IB) wherein 
R" is -(CH2)(C-C)cycloalkyl wherein n is 1 or 2; or 
R" is —(CH2)(C-C)cycloalkyl wherein n is 0; or 
R" is -cyclopentylmethyl; or 
R" is methyl, ethyl, i-propyl or n-propyl substituted by meth 
oxy, ethoxy, n-propoxy or i-propoxy wherein said alkoxy 
substituent may be directly attached to any C-atom within the 
ethyl, iso-propyl or n-propyl groups other than the C-atom 
directly linked to the pyrazole ring; or 
R" is i-, n-, sec- or t-butyl: 
R’ is C. to Calkyl; R' is OR wherein the Ralkyl group is 
methyl, ethyl, n-propyl, i-propyl, i-butyl, n-butyl, sec-butyl or 
t-butyl optionally substituted with one or two methoxy, 
ethoxy, n-propoxy or i-propoxy substituents; and R is a 
4-methyl, 4-ethyl, 4-n-propyl or 4-i-propylpiperazin-1-ylsul 
phonyl group are prepared from compounds of general for 
mula (IXB) wherein X is OR (i.e. compounds of general 
formula (IXC) as detailed hereinbefore and after). 
Thus, according to a further aspect of the present invention 
there is provided a further process for the preparation of a 
compound of general formula (I): 

(I) 

or a compound of general formula (IA), or (IB) wherein 
R" is -(CH2)(C-C)cycloalkyl wherein n is 1 or 2; or 
R" is —(CH2)(C-C)cycloalkyl wherein n is 0; or 
R" is -cyclopentylmethyl; or 
R" is methyl, ethyl, i-propyl or n-propyl substituted by meth 
oxy, ethoxy, n-propoxy or i-propoxy wherein said alkoxy 
substituent may be directly attached to any C-atom within the 
ethyl, iso-propyl or n-propyl groups other than the C-atom 
directly linked to the pyrazole ring; or 
R" is i-, n-, sec- or t-butyl: 

Feb. 11, 2010 

R’ is C. to Calkyl; R' is OR wherein the Ralkyl group is 
methyl, ethyl, n-propyl, i-propyl, i-butyl, n-butyl, sec-butyl or 
t-butyl optionally substituted with one or two methoxy, 
ethoxy, n-propoxy or i-propoxy substituents; and R is a 
4-methyl, 4-ethyl, 4-n-propyl or 4-i-propylpiperazin-1-ylsul 
phonyl group comprising reacting a compounds of general 
formula (IXC): 

HNOC (IXC) 
2 N D 1 

OR3 O g R 
N 

N21 N 
H 2 

R 
N 

R4 

wherein R', R, R and Rare as defined previously herein, 
wherein said reaction is carried out in the presence of OR 
and a hydroxide trapping agent, or alternatively reacting in 
the presence of hydroxide trapping agent and an auxiliary 
base. 
Intermediates of the general formula (IXC) and more specifi 
cally (IXCA) and (IXCB) form further aspects of the inven 
tion. 

(IXCA) 
RI 

HNOC \ 
OR O Y 

21 M 
N N 

H 

S. R2 

R4 
(IXCB) 

HNOC N 
OR3 O 2 \, 

-R 
S. cr's H 2 

R 
N 

R4 

A particular advantage of the use of the hydroxide trapping 
agent is that a higher yield of final product (compounds of 
general formula (I), (IA) or (IB)) can be obtained than for the 
same reaction where the trapping agent is not present. 
Preferably the hydroxide trapping agent is an ester. More 
preferably said hydroxide trapping agent is an ester of the 
formula: 

O V 

r 
O 

wherein OT is OR or the residue of a bulky alcohol or a 
non-nucleophilic alcohol or TOH is an alcohol which can be 
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azeotropically removed during the reaction; and C(O)V is the 
residue of a carboxylic acid. For example, where OR is OEt 
in compound (IXC) the hydroxide trapping agent (TOC(O)V) 
could be e.g. ethyl acetate or ethyl pivalate. Preferably V is a 
C to C alkyl group. 
Preferably X is selected from the group consisting of OR, 
halo, optionally substituted arylsulphonyloxy, preferably 
phenylsulphonyloxy, more preferably a para-Substituted aryl 
(phenyl) such as by a C-C alkyl group e.g. p-toluenesulpho 
nyloxy; C-C alkylsulphonyloxy e.g. methaneSulphony 
loxy; nitro or halo substituted benzenesulphonyloxy prefer 
ably para-Substituted e.g. p-bromobenzenesulfonyloxy or 
p-nitrobenzenesulphonyloxy; C-C perfluoroalkylsulpho 
nyloxy e.g. trifluoromethylsulphonyloxy, optionally Substi 
tuted aroyloxy such as benzoyloxy; C-C perfluoroalkanoy 
loxy such as trifluoroacetyloxy: C-C alkanoyloxy such as 
acetyloxy; diazonium; quatenaryammonium C-C alkylsul 
phonyloxy; halosulphonyloxy e.g. fluorosulphonyloxy and 
other fluorinated leaving groups; and diarylsulphonylamino 
e.g. ditosyl (NTS). 
More preferably, X is a C-C primary or secondary alkoxy 
and is especially a C-C alkoxy group Such as ethoxy or 
methoxy. 
OR can act both as a nucleophile (to displace the leaving 
group by nucleophilic Substitution) and as a base (to bring 
about the cyclisation). 
OR can be generated in solution from, for example, a salt 
ZOR (wherein Z is a cation) such as a metal salt. More 
particularly an alkali (such as sodium or potassium) or alka 
line earth metal salt of OR in a suitable solvent would give 
rise to OR in solution. In another embodiment, OR is 
formed in situ from ROH plus an auxiliary base (i.e. a base 
other than OR). However, in another system, ZOR could 
be used in the reaction system with an auxiliary base. 
As will be appreciated the solvent in which the reaction takes 
place can be ROH or an inert solvent (or a mixture of both). 
By inert solvent we mean a solvent which will not form a 
nucleophile under the reaction conditions or if a nucleophile 
is formed it is sufficiently hindered or unreactive such that it 
does not substantially compete in the displacement reaction. 
When ROH is used as a source of OR, then a separate 
Solvent is not essentially required but an (auxiliary) inert 
solvent (i.e. a solvent other than ROH) may be used as a 
co-solvent in the reaction. 
Suitable solvents are as follows: ROH, a secondary or ter 
tiary Ca-C2 alkanol, a C-C2 cycloalkanol, a tertiary Ca-C2 
cycloalkanol, a secondary or tertiary (C-C, cycloalkyl)C- 
C alkanol, a C-C alkanone, 1,2-dimethoxyethane, 1,2-di 
ethoxyethane, diglyme, tetrahydrofuran, 1.4-dioxan, toluene, 
Xylene, chlorobenzene, 1,2-dichlorobenzene, acetonitrile, 
dimethyl Sulphoxide, Sulpholane, dimethylformamide, 
N-methylpyrrolidin-2-one, pyridine, and mixtures thereof. 
More preferably, the solvent is ROH, a tertiary C-C, 
alkanol, a tertiary C-C cycloalkanol, a tertiary (C-C, 
cycloalkyl)C-C alkanol, a C-C alkanone, 1,2-dimethoxy 
ethane, 1,2-diethoxyethane, diglyme, tetrahydrofuran, 1.4- 
dioxan, toluene, Xylene, chlorobenzene, 1,2-dichloroben 
Zene, acetonitrile, dimethyl Sulphoxide, Sulpholane, 
dimethylformamide, N-methylpyrrolidin-2-one, pyridine, 
and mixtures thereof. 
Most preferably the solventis ROH, which means that OR 
is formed in situ, Such as in the presence of an auxiliary base. 
A wide range of auxiliary bases can be used in the process of 
the invention. Typically the bases would not substantially 
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compete with OR in the nucleophilic substitution of X (i.e. 
they would be non nucleophilic) such as by suitably being 
sterically hindered. 
Preferably the auxiliary base is selected from the group con 
sisting of a sterically hindered base, a metal hydride, metal 
oxide, metal carbonate and metal bicarbonate. 
The sterically hindered base is advantageously a metal salt of 
a sterically hindered alcohol or amine. 
More preferably the auxiliary bases in accordance with the 
invention are selected from the group consisting of metal salts 
of a sterically hindered alcohol or amine Such as a secondary 
or tertiary C-C alkanol, a C-C cycloalkanol and a sec 
ondary or tertiary (C-C cycloalkyl)C-C alkanol, a N-(sec 
ondary or tertiary C-C alkyl)-N-(primary, secondary or ter 
tiary C-C alkyl)amine, a N-(C-C cycloalkyl)-N- 
(primary, secondary or tertiary C-C alkyl)amine, a di(C-Cs 
cycloalkyl)amine or hexamethyldisilaZane; 1.5-diazabicyclo 
4.3.Onon-5-ene and 1,8-diazabicyclo5.4.0]undec-7-ene; a 
metal hydride, oxide, carbonate, and bicarbonate. 
Yet more preferably the auxiliary bases in accordance with 
the invention are selected from the group consisting of metal 
salts of a sterically hindered alcohol or amine Such as a 
tertiary C-C alkanol, a C-C cycloalkanol and a tertiary 
(C-C cycloalkyl)C-C alkanol, a N-(secondary or tertiary 
C-C alkyl)-N-(primary, secondary or tertiary C-C alkyl) 
amine, a N—(C-C cycloalkyl)-N-(primary, secondary or 
tertiary C-C alkyl)amine, a di(C-C cycloalkyl)amine or 
hexamethyldisilaZane; 1,5-diazabicyclo4.3,0non-5-ene 
and 1,8-diazabicyclo[5.4.0]undec-7-ene; a metal hydride, 
oxide, carbonate, and bicarbonate. 
More preferably still, the auxiliary base is selected from the 
sterically hindered bases of the previous paragraph (i.e. all of 
them except the metal hydride, oxide, carbonate and bicar 
bonate). 
Most preferably still, the auxiliary base is the metal salt of a 
tertiary C-C alcohol Such as the alkali or alkaline earth 
metal salts (e.g. Na/K) of t-butanol ort-amyl alcohol, or the 
base is KHMDS. 
Most preferably, the auxiliary base is the alkali metal salt of 
t-butanol (e.g. potassium t-butoxide). 
The metal of the salt of ZOR and the auxiliary base can be 
independently selected from alkali metals (lithium, Sodium, 
potassium, rubidium, cesium) or alkaline earth metals (beryl 
lium, magnesium, calcium, strontium, barium). Preferably 
the metal is sodium, potassium, lithium or magnesium. More 
preferably the metal is sodium or potassium. 
To maximise yields, it is further preferred that when X is any 
group hereinbefore defined except—OR, then at least about 
1 molecular equivalentofauxiliary base and OR are used. If 
OR also functions as a base (i.e. there is no auxiliary base 
present) then preferably at least about 2 equivalents of OR 
are present. Suitably, at least about 1 equivalent of trapping 
agent (preferably at least about 2 equivalents) is present. In 
the case where X=OR (i.e. starting from (IXC) rather than 
(IXB) then, in theory, at least 1 equivalent of base is required, 
wherein said base may be —OR or auxiliary base. 
The temperature of the reaction of compounds of the general 
formula (IXC) to compounds of the general formula (I) (such 
as the corresponding formation of compounds (IA) and (IB)) 
is preferably at least about 80°C., more preferably about 80 to 
about 130° C., more preferably still about 100 to about 130° 
C. and most preferably about 115 to about 125°C. 
The reaction temperature attainable to effect the conversion 
of compounds of the general formulae (IXB), (IXC) or 
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(XXX) to compounds of the general formula (I) depends on 
the solvent, the nature of OR and X. When X is OR 
(wherein OR" and OR are not the same), i.e. a compound of 
the formula (IXC) and ROH is the solvent, preferably XH 
(such as C-C alkohol) is removed azeotropically (of course 
the reaction vessel must be configured to distill over the 
azeotrope mixture) with ROH by running the reaction at the 
azeotrope temperature of XHand ROH. In this way the yield 
and quality of the final product can be further improved. For 
example, (where X is an alkoxy, preferably ethanol) the con 
version of compound (XXX). (IXB) or (IXC) to (I) is prefer 
ably carried out at the azeotrope temperature of the alcohol 
(i.e. XH (preferably ethanol)) with ROH. When X—OR 
and the solvent is ROH there is no requirement to azeotrope 
out ROH. 
Thus in a preferred embodiment of the present invention there 
is provided a process for the synthesis of compounds of 
general formula (I), (IA) or (IB) and in particular compounds 
of general formula (I), (IA) or (IB) wherein R' is —(CH), 
(C-C)cycloalkyl wherein n is 1 or 2; or R' is -(CH2)(C- 
C.)cycloalkyl wherein n is 0; or R' is —(CH),(Cs)cy 
cloalkyl wherein n is 1; or 
R" is methyl, ethyl, i-propyl or n-propyl substituted by meth 
oxy, ethoxy, n-propoxy or i-propoxy wherein said alkoxy 
substituent may be directly attached to any C-atom within the 
ethyl, iso-propyl or n-propyl groups; or R' is i-, n-, sec- or 
t-butyl; R is C. to C alkyl: R' is OR wherein the Ralkyl 
group is methyl, ethyl, n-propyl, i-propyl, i-butyl, n-butyl, 
sec-butyl or t-butyl optionally substituted with one or two 
methoxy, ethoxy, n-propoxy or i-propoxy substituents; and 
R" is a 4-methyl, 4-ethyl, 4-n-propyl or 4-i-propylpiperazin 
1-ylsulphonyl group wherein said process comprises reacting 
a compound of general formula (XIB), (XIC) or (XID) 
respectively: 
a) with ROH and auxiliary base, optionally in an inert sol 
vent and in the presence of said trapping agent; or 
b) with ZOR and an auxiliary base in ROH or an inert 
Solvent or both, in the presence of said trapping agent; or 
c) with ZOR and ROH or an inert solvent or both, in the 
presence of said trapping agent; or 
d) with auxiliary base, inert solvent or ROH or a combina 
tion thereof and a hydroxide trapping agent for compounds of 
the general formula (IXC). 
1.3 For compounds of the general formula (IXB) wherein X is 
OR and an alcohol is selected as solvent a compound of 
formula (I) may be prepared by cyclisation of a compound of 
general formula (IXC): 

(IXC) 
HNOC N D 1 

OR3 O k R 
N 

N 21 N 
H 2 

R 
N 

R4 

wherein R', R. RandR areas previously defined hereinfor 
compounds of the formula (I), (IA) and (IB). In said reaction 
the appropriate alcohol of formula ROH should be employed 
as the solvent in order to obviate potential problems associ 
ated with alkoxide exchange at the 2-position of the pyridine 
ring or an inert Solvent or a mixture of the two. The appropri 
ate alcohol as defined herein means that the solvent alcohol 
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should be of the same alkyl chain length as the alkoxy 
(—OR) substituent, for example, where —OR is ethoxy, 
ethanol is the appropriate alcohol. Preferably, said cyclisation 
is base-mediated, using an alkali metal salt of a sterically 
hindered alcohol or amine. For example, the required cycli 
sation may be effected using about a 1- to 8, preferably about 
a 1- to 5-, more preferably a 1.2- to 3.5-fold excess of potas 
sium t-butoxide or potassium bis(trimethylsilyl)amide, 
optionally under Suitable drying conditions i.e. in the pres 
ence of molecular sieves or under azeotroping conditions, in 
a suitable solvent as described above at the reflux temperature 
of the reaction mixture optionally in the presence of about 1 to 
2 molar equivalents of a hydroxide trapping agent such as 
ethyl acetate or ethyl pivalate, or, the reaction can optionally 
be carried out in a sealed vessel at about 100-130°C. option 
ally in the presence of about 1 to 2 molar equivalents of a 
hydroxide trapping agent Such as ethyl acetate or ethyl piv 
alate. 

0142. Alternative reaction conditions for the cyclisation 
reactions of compounds of (IXC) wherein X is OR are to 
conduct the reaction with about 1.2 to 4.5 molecular equiva 
lents of sterically hindered base such as potassium t-butoxide 
or KHMDS, optionally in a sealed vessel at from about 100° 
C. to about 150° C. with, rather than an alcohol of formula 
ROH as solvent, a sterically hindered alcohol, e.g. 3-meth 
ylpentan-3-ol, as solvent optionally in the presence of about 1 
or 2 molar equivalents of ethyl acetate or ethyl pivalate. 
0.143 A compound of formula (IXA) or a compound of 
general (IXB) wherein X is OR (i.e. a compound of general 
formula (IXC)) may be prepared by a coupling reaction 
between a compound of formula (VII): 

(VII) 
O 

N D 1 
HN k R C. 

HN 
R2 

wherein R' and R are as previously defined for formulae 
(IXA). (IXB) or (IXC) with a compound of formula (XA), 
(XB) or (XC) respectively: 

(XA) 
NRSR6 

CO2H 

(XB) 
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-continued 
(XC) 

OR3 

CO2H N21 

N 

R4 

wherein R. R. R. R. and X are also as previously defined 
for formulae (IXA), (IXB) or (IXC). Where either Rand/or 
R in the NRR group of formula (XA) are H, then a 
Suitable N-protecting group strategy may be advantageously 
employed. Any known Suitable protecting group strategy may 
be used. 

The coupling reaction may be carried out using conventional 
amide bond-forming techniques, e.g. via the acyl chloride 
derivative of (XA) or (XB) 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 presence of a catalyst Such as 4-dimethy 
laminopyridine, in a Suitable solvent Such as dichlo 
romethane, at from about 0°C. 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 varia 
tions may be used. For example, the acid of formula (XA), 
(XB) or (XC) or a suitable salt (e.g. sodium salt) thereof may 
be activated using a carbodiimide such as 1,3-dicyclohexyl 
carbodiimide or 1-ethyl-3-(3-dimethylaminoprop-1-yl)car 
bodiimide optionally in the presence of 1-hydroxybenzotria 
Zole hydrate and/or a catalyst Such as 
4-dimethylaminopyridine, or by using a halotrisaminophos 
phonium salt 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 dichlo 
romethane, tetrahydrofuran or N,N-dimethylformamide, 
optionally in the presence of a tertiary amine Such as triethy 
lamine or N-ethyldiisopropylamine (for example when either 
the compound of formula (VII), or the activating reagent, is 
presented in the form of an acid addition salt), at from about 
0° C. to about room temperature. Preferably, from 1 to 2 
molecular equivalents of the activating reagent and from 1 to 
3 molecular equivalents of any tertiary amine present are 
employed. 
0144. In a further variation, the carboxylic acid function of 
(XA), (XB) or (XC) may first of all be activated using up to 
about a 5% excess of a reagent such as N,N-carbonyldiimi 
dazole in a suitable solvent, e.g. ethyl acetate or butan-2-one, 
at from about room temperature to about 80°C., followed by 
reaction of the intermediate imidazolide with (VII) at from 
about 20° C. to about 90° C. 
0145. It will be appreciated that the general formula (VII) 
can also be represented by the regioisomeric formulae (VIIA) 
and (VIIB): 

(VIIA) 

HN 
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-continued 
(VIIB) 

HNOC N 
e M 

N-R 
S. 

HN 
R2 

wherein R' and R are as previously defined herein. 
The 4-aminopyrazole-5-carboxamide compounds having the 
general formulae (VII), (VIIA) or (VIIB) may be prepared 
from pyrazole compounds of the general formula (XIII): 

XIII 

Ra 

wherein R is selected from OH, C-C alkoxy or NRR 
wherein Rand Rare as hereinbefore defined, according to 
the procedures detailed in the preparations section herein and 
as particularly described in Preparations 96(a) to (h). 
Compounds having the general formulae (XA) or (XC) may 
be prepared from the carboxylic acid compounds of the gen 
eral formulae (VIIIA), (VIIIB) or (VIIIC) respectively: 

(VIIIA) 
NRSR6 

CO2H 

(VIIIB) 

CO2H 

SOY 
(VIIIC) 

OR3 

CO2H N21 

S 

SOY 

wherein R, R and Rare as defined for compounds of the 
general formulae (I), (IA) and (IB) by reaction with a 4-R'- 
piperizinyl compound, such as for example 4-methylpiperiZ 
ine. Such reaction can be conducted at from about 0°C. to 
about room temperature, preferably in the presence of an 
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appropriate solvent Such as a C to C alkanol or dichlo 
romethane optionally in the presence of a suitable base Such 
as triethylamine to scavenge the acid by-product (HY). 
Where either R or R is Ha suitable amino protecting group 
strategy may be employed as detailed hereinbefore. 
Compounds of the general formulae (VIIIA), (VIIIB) or 
(VIIIC) may be prepared from compounds of the general 
formulae (XIA), (XIB) or (XIC) respectively: 

(XIA) 
NRSR6 

CO2H 

(XIB) 

CO2H 

S 

NH2 
(XIC) 

OR3 

CO2H 
N 21 

N 

NH2 

wherein R. R. Rand Xareas defined for compounds of the 
general formulae (I), (IA) and (IB) by the application of 
known methods for converting amino to an SOY group, 
wherein Y is halo, preferably chloro. For example, when Y is 
chloro, by the action of about a two-fold excess of sodium 
nitrite in a mixture of concentrated hydrochloric acid and 
glacial acetic acid at from about -25° C. to about 0°C., 
followed by treatment with excess liquid sulphur dioxide and 
a solution of about a three-fold excess of cupric chloride in 
aqueous acetic acid at from about -15° C. to about room 
temperature. When R' 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 advan 
tageous. 
Compounds of the general formula (XIA), (XIB) and (XIC) 
may be prepared by reduction of compounds of the general 
formulae (XIIA), (XIIB) and (XIIC) respectively: 

(XIIA) 
NRSR6 

CO2H 

NO 

Feb. 11, 2010 

-continued 
(XIIB) 

X 

CO2H N21 

N 

NO 
(XIIC) 

OR3 

CO2H N21 

N 

NO 

wherein R. R. R and X are as previously defined. Such 
conversion of compounds of the general formulae (XIIA), 
(XIIB) and (XIIC) to compounds of the general formulae 
(XIA), (XIB) and (XIC) can be achieved by conventional 
catalytic or catalytic transfer hydrogenation procedures. 
Typically, the hydrogenation is achieved using a Raney R 
nickel catalyst or a palladium catalyst such as 10% Pd on 
charcoal, in a suitable solvent Such as ethanol at a hydrogen 
pressure of from about 345 kPa (50 psi) to about 414 kPa (60 
psi) at from about room temperature to about 60° C., prefer 
ably from about 40° C. to about 50° C. 
0146 Intermediates of the general formula (IXC) as 
described in 1.2 and 1.3 hereinbefore can be prepared via a 
coupling reaction between a compound of the general for 
mula (XB) and a compound of the general formula (VII) 
wherein said coupling may beachieved by any of the methods 
described hereinbefore. Compounds of general formula (XB) 
may be prepared according to the route outlined in Scheme 2. 
0147 With reference to Scheme 2, the intermediate of 
formula (XB) is formed from a compound of formula (XIV), 
the exact process being dependent on leaving group X. 
0.148. For compounds of formula (XB) wherein 
Xarylsulfonyloxy, C-C alkylsulfonyloxy, C-C perfluo 
roalkylsulfonyloxy, aryloxy, C-C perfluoroalkanoyloxy, 
C-C alkanoyloxy, quarternaryammonium C-C alkylsul 
fonyloxy or halosulfonyloxy, compound (XB) can be formed 
from compounds (XIV) (wherein Q—OH and W=OH) and 
an appropriate derivatising agent, more particularly an appro 
priate Sulphonylating agent such as arylsulfonylhalide, C-C, 
alkylsulfonylhalide, C-C perfluoroalkylsulfonylhalide, 
arylhalide, C-C perfluoroalkanoylhalide, C-C alkanoyl 
halide, quarternary ammonium C-C alkylsulfonylhalide or 
halosulfonylhalide, or an appropriate arylating agent Such as 
arylhalide, or an appropriate acylating agent such as C-C, 
perfluoroalkanoylhalide, or C-C alkanoylhalide), respec 
tively (preferably the halide substituent of the above is chlo 
ride), in an appropriate solvent. Compounds of formula 
(XIV) (wherein Q=OH and W=OH) can be formed from 
compounds (XV) (wherein P is hydrolisable group) via use of 
a hydrolising agent, preferably a hydroxide base (ideally 2 
molar equivalents), more preferably a metal hydroxide Such 
as sodium hydroxide, in an appropriate solvent, such as water. 
The metal of the hydroxide base can be as defined hereinbe 
fore for Z (in ZOR). This will also apply for other reactions of 
scheme 2 and 3 hereafter where hydroxide base/hydrollising 
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agent is used. Where P is group which is not hydrolisable by 
hydroxide then a suitable de-protection strategy should be 
employed according to standard literature practise. 
0149 Compounds of formula (XB) where X-chloro, can 
be formed from (XIV) wherein Q-Cl and W=P(such as OEt) 
(i.e. formula XV) and a hydroxide base (ideally 1 molar 
equivalent). Such as Sodium hydroxide preferably in an appro 
priate solvent, Such as water and a deprotecting agent. 
Preferably the deprotecting agent as used herein in accor 
dance with the invention is a hydrolysing agent, more prefer 
ably a hydroxide nucleophile, advantageously a hydroxide 
base (ideally 1 molar equivalent). Such as Sodium hydroxide 
preferably in an appropriate solvent, such as water. 
Compounds of formula (XB) wherein X=diazonium, can be 
formed from (XIV) (wherein Q-NH. W=OH) and nitrous 
acid. Compounds of formula (XIV) (wherein Q-NH. 
W=OH) can be formed from compounds of formula (XIV) 
(wherein Q-NH. W=P. e.g. OEt) and a deprotecting agent 
Such as a hydroxide base e.g. sodium hydroxide, in an appro 
priate solvent, such as water. Intermediate (XIV) (Q=NH, 
W=P. e.g. OEt) is formed from (XV) and an ammoniating 
agent, such as ammonia, in an appropriate solvent, Such as 
Water. 

Compounds of formula (XB) wherein 
X=diarylsulfonylamino, can be formed from (XIV) (wherein 
Q-NH. W-OH) and an appropriate derivatising agent, pref 
erably an appropriate Sulphonylating agent Such as arylsul 
phonylhalide, preferably arysulfonylchloride (ideally at least 
2 molar equivalents) and preferably in the presence of a base 
(ideally 2 molar equivalents thereof). Such as triethylamine in 
an appropriate solvent. 
Compounds of formula (XB) wherein X=C-C (preferably 
C-C) preferably primary or secondary alkoxy, can be 
formed from (XIV) (wherein Q-C-C (preferably C-C) 
primary or secondary alkoxy and W=P, such as OEt) and a 
deprotecting agent (for P-OEt), preferably a hydroxide base, 
Such as Sodium hydroxide, in an appropriate solvent, such as 
water. Compounds of formula (XIV) (wherein Q-C-C, 
(preferably C-C) primary or secondary alkoxy, W=P e.g. 
OEt) can be formed from (XV) and an appropriate alkoxide, 
OR wherein R is C-C alkyl more preferably C-C primary 
or secondary alkyl. Such as Sodium ethoxide in an appropriate 
solvent such as toluene. Most preferably PX (wherein X is 
an alkoxy) since this avoids trans-esterification issues. 
The compounds of formula (XV) can be formed from com 
pounds of formula (XVI) by reaction with a mono-N-substi 
tuted piperazine group wherein the mono-substituent R'' as 
defined herein before, optionally in the presence of a supple 
mentary base (which does not react irreversibly with the 
sulphonyl chloride moiety) such as triethylamine preferably 
in an appropriate solvent, Such as toluene. 'D' in compounds 
(XV) and (XVI) is C1 or Br. The monosubstituted piperazine 
group may also be the base where more than one equivalent of 
monosubstituted piperazine is present. Preferably about 2 
equivalents are used. 
Where a supplementary base is used it either does not react 
with the Sulphonyl chloride moiety (such as a metal oxide, 
carbonate orbicarbonate) or it reacts with the sulphonyl chlo 
ride moiety in Such a way as to keep it activated to nucleo 
philic attack (e.g. a tertiary amine Such as triethylamine). The 
amine NH(R3)(R4) may also act as a base, in which case 
preferably more than one equivalent is present, more prefer 
ably about 2 equivalents (or more). 
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0150. The compounds of formula (XVI) can be formed 
from compounds of formula (XX) in the presence of a chlo 
rinating or brominating agent such as thionyl chloride or 
thionyl bromide more preferably in the presence of a haloge 
nation catalyst, more preferably still thionyl chloride or thio 
nyl bromide in the presence of dimethylformamide. The thio 
nyl chlorofibromo can also act as the solvent, but more 
preferably the reaction takes place or in an appropriate other 
Solvent Such as toluene. In such case only stoicheometric 
amounts of thionyl chloride/bromide would be required, pref 
erably at least 2 molar equivalents, more preferably at least 5 
molar equivalents. 
It is possible to undertake the four step conversion of (XX) to 
(XB) in a single telescoped step, without intermediate prod 
uct isolation, using the same solvent throughout (hereinafter 
the “telescoping solvent'). Thus where X is an alkoxy group 
( OR group), steps (XX) to (XB) can be telescoped 
together using a single solvent such as a water immiscible 
inert organic solvent. More preferably a hydrocarbon solvent 
(such as toluene, Xylene, anisole, chlorobenzene, hexane, 
heptane, octane, nonane, decane, cyclohexane, methylcyclo 
hexane) or ethers (such as dibutyl ether, diphenyl ether) or 
ketones (such as methylisobutylketone, methylethylketone) 
or esters (such as ethyl acetate, butyl acetate) or dimethylfor 
mamide. More preferably still a hydrocarbon solvent (such as 
toluene, Xylene, anisole, chlorobenzene, octane, nonane, 
decane, methylcyclohexane) or ethers (such as dibutyl ether, 
diphenyl ether) or esters (such as ethyl acetate, butyl acetate). 
More preferably still the telescoping solvent is toluene. 
The intermediate of formula (XX) is formed from a com 
pound of formula (XVII) in the presence of an agent which 
will form a protecting group (P) for the carboxylic acid (i.e. to 
form the —COP group). Preferably said agent is an esterifi 
cation agent, to form a carboxylic acid ester (wherein, e.g. P 
will be alkoxy and the protecting forming agent will be an 
alcohol) such as a C-C carboxylic acid ester which will be 
carried through the reaction scheme and hydrolised under 
basic conditions to the carboxylic acid function of compound 
(XB). Most preferably the esterification agent is ethanol. An 
additional solvent Such as toluene may be appropriate. 
The intermediate of formula (XVII) is formed from 2-hy 
droxynicotinic acid or a salt thereof in the presence of a 
Sulphonylating agent, more preferably an agent comprising 
SO (ideally at least 1 molar equivalent of SO), for example 
using SO in an organic solvent (e.g. THF, dioxan and hep 
tane) or an aprotic solvent (e.g. nitrobenzene, nitromethane, 
1,4-dioxane, dichloromethane) or a mineral acid as solvent 
(e.g. Sulphuric acid) or in a liquid carboxylic acid as solvent 
(e.g. acetic acid) or THF or heptane. More preferably still, the 
Sulphonylating agent is oleum (SO in Sulphuric acid) such as 
about 20% to 30% oleum. 
Compounds of the general formula (IXB) are formed by the 
reaction of intermediates of general formula (XB) with com 
pounds of the general formula (VII), as detailed hereinbefore 
in the presence of a coupling agent, such as N,N'-carbonyl 
diimidazole and a suitable solvent, such as ethyl acetate. 
Methods for the preparation of compounds of the general 
formula (VII) are described hereinafter. 
In a preferred embodiment of Scheme 2, X is an —OR 
alkoxy group and so Q in compound (XIV) represents OR. 
Preferably OR is a C, to Calkoxy group, more preferably a 
C to C primary or secondary alkoxy group and especially 
ethoxy. However for other leaving groups the general method 
for Scheme 2 would apply. 
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This preferred embodiment of Scheme 2 is illustrated in 
Scheme 3. In Scheme 3 the intermediate of formula (XB) is 
formed from a compound of formula (XIV) by removal of 
protecting group Pby a deprotecting agent, advantageously 
by Saponification in the presence of a hydroxide base Such as 
Sodium hydroxide, preferably in an appropriate solvent Such 
as water and toluene. 
The intermediate of formula (XIV) is formed from a com 
pound of formula (XV) in the presence of an appropriate 
C-C alkoxide nucleophile (-OR), (such as a primary or 
secondary alkoxide), preferably a metal alkoxide of the for 
mula ZOR, wherein the metal (Z) is as defined hereinbefore 
for ZOR, such as sodium ethoxide, preferably in an appropri 
ate solvent such as toluene or ROH, wherein ROH is as 
defined hereinbefore and is preferably ethoxy. D in com 
pounds of formulae (XV) and (XVI) is C1 or Br, more pref 
erably D is C1. 
0151. The intermediate of formula (XV) is formed from a 
compound of formula (XVI) by reaction with 
N-R'piperazine, preferably in the presence of a base, such 
as triethylamine or excess N R'piperazine, preferably in 
an appropriate solvent such as toluene. 
The intermediate of formula (XVI) is formed from a com 
pound of formula (XX) in the presence of a chlorinating or 
brominating agent as defined for the same step in Scheme 2 
such as thionyl chloride or bromide, preferably thionyl chlo 
ride or bromide/dimethylformamide. The former can also act 
as the solvent, but more preferably the reaction takes place in 
an appropriate other solvent, such as toluene. In such a case 
only stoicheiometric amounts of thionyl chloride/bromide 
would be required, preferably as at least 2 molar equivalents 
more preferably at least 5 molar equivalents. 
The intermediate of formula (XX) is formed from a com 
pound of formula (XVII) in the presence of an agent which 
will form a protecting group (P) for the carboxylic acid (i.e. to 
form the —COP group) as defined herein before. Preferably 
said agent is an esterification agent, to form a carboxylic acid 
ester such as a C-C carboxylic acid ester which will be 
carried through the reaction scheme and hydrolysed under 
basic conditions to the carboxylic acid function of compound 
(XB). Most preferably the esterification agent is ethanol. An 
additional solvent Such as toluene may be utilised as appro 
priate. 
The intermediate of formula (XVII) is formed from 2-hy 
droxynicotinic acid with a Sulphonylating agent such as 30% 
oleum. 
Again it is possible to undertake the four step conversion of 
(XX) to (XB) in a single telescoped step (as set out herein 
before) in the same pot, without intermediate product isola 
tion, using the same solvent (herein the “telescoping Sol 
vent) throughout. The list of solvents described with respect 
to Scheme 2 are directly applicable here. Most preferably the 
Solvent is toluene. 
For example after formation of compound (XVI), the excess 
chlorinating/brominating agent could be azeotroped offat the 
azeotrope temperature of the said agent and the telescope 
solvent. After formation of compound (XV), the HBr/HCl 
(i.e. HD) salts which are formed could be washed out (in 
aqueous) or filtered from the reaction vessel and the remain 
der of the aqueous solvent (where applicable) azeotroped off 
with some of the telescoping solvent. In the formation of 
compound (XIV), if the alkoxide used to introduce OR is 
dissolved in solvent (such as ethanol), then this solvent could 
again be azeotroped off with some of the telescoping solvent. 
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If solidalkoxide is used then this latter azeotroping step is not 
required. Most preferably the telescoping solvent for any 
telescoped steps of scheme 3 is toluene. 
It will be appreciated that salts of the compounds of Schemes 
1 to 3 can be formed in accordance with the invention by 
converting the relevant compound to a salt thereof (either in 
situ or as a separate step). Also an acid addition salt of the 
compound of formula (I) can be formed in accordance with 
the invention. 
1.4. Clearly, for certain compounds of formulae (I), (IA) or 
(IB) wherein R' is OR, by exploiting the cyclisation and 
alkoxide exchange methodology described in sections 1.2 
and 2.1 herein, it may be particularly advantageous to gener 
ate a compound of formula (I), (IA) or (IB) from a compound 
of the general formula (IXCa), wherein the 2-alkoxy group of 
the 5-(pyridin-3-yl) substituent in the former is different from 
that in the latter, directly in a “one-pot reaction. To achieve 
this an alternative alcohol (ROH) should be used wherein the 
alkyl chain of the R group of the alcohol is different from 
that of the -R" group on the starting compound of general 
formula (IXCa). When the alcohol which is to provide the 
alternative 2-alkoxy group (-OR) is too scarce or expensive 
to be employed as the reaction solvent, then it will be expe 
dient to use a Suitable alternative such as 1,4-dioxanas reac 
tion solvent with the required alcohol (ROH) present in an 
amount sufficient to effect the desired conversion, typically 
from about 1 to about 2 molecular equivalents. (IXCa) and 
R" are as defined hereinbefore. 
2. In a further generally applicable process, compounds of the 
general formula (I), (IA) or (IB) may be prepared from “alter 
native' compounds of the general formula (I), (IA) or (IB) 
wherein said process may comprise either interconversion of 
differing —OR groups, interconversion of X and —OR 
groups or interconversion of —OR and NR'R' groups 
wherein X, R and NRR are as defined hereinbefore. 
2.1 AS mentioned earlier, certain compounds of formulae (I), 
(IA) and (IB) can be interconverted by inducing alkoxide 
exchange or displacement at the 2-position of the 5-(pyridin 
3-yl) substituent. This may beachieved, by treating the appro 
priate alcohol (offormula ROH wherein the R" alkyl group 
is as defined hereinbefore and is different from the R group 
on the starting material (I), (IA) or (IB) with an alkali metal 
salt of a sterically hindered alcohol or amine in order to 
generate the required alkoxide anion which then reacts with 
the Substrate. Typically, in a two-step procedure, a mixture of 
from about 1 to about 8, more preferably from about 5 to 
about 8, and especially from about 4 to about 8 molecular 
equivalents of potassium bis(trimethylsilyl)amide and the 
required alcohol (of formula ROH) as solvent is heated at 
from about 80° C. to about 100° C. for about 25 minutes to 
about 1 hour, followed by addition of the compound of for 
mula (IA) or (IB) and heating of the reaction mixture at from 
about 100° C. to about 130° C. for from about 6 to about 24 
hours. Alternatively, in a one-step 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 6 molecular equivalents of for example, potassium 
bis(trimethylsilyl)amide, potassium t-butoxide or cesium 
carbonate at from about 80°C. to about 130° C. A hydroxide 
trapping agent may be optionally included in Such alkoxide 
exchange reactions. 
2.2 Alternatively, certain compounds of the general formula 
(I), (IA) or (IB) wherein R' is OR may be obtained from 
compounds of the general formula (XXX): 
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(XXX) 

wherein R', R, R are as defined previously herein and 
wherein X is anything other than —OR by reaction in the 
presence of OR optionally in the presence of a hydroxide 
trapping agent as defined hereinbefore. 
2.3 In a yet further alternative synthesis compounds of the 
general formula (I), (IA) or (IB) wherein R' is NRR may be 
generated directly from a compound of general formula (I) 
wherein R'—R. When R' is OR, the substrate may be 
treated with an excess of RR'NH, or a suitable acid addition 
salt thereof, in the presence of an excess of a non-nucleophilic 
base Such as a sterically hindered amine or a suitable inor 
ganic base in a suitable solvent. Typically, RR'NH is used as 
the free base with about a 3-fold excess (over the substrate) of 
potassium bis(trimethylsilyl)amide (KHMDS) in dimethyl 
formamide (DMF) as solvent at about 100° C. Alternatively, 
an excess of R'R''NH may be used as the solvent and the 
reaction conducted in the presence of about a 50% excess of 
copper(II) sulphate at up to the reflux temperature of the 
reaction medium. Where the desired amino substituent on the 
compound of the formula (I), (IA) or (IB) is NR'Randone 
of either R or R is H, then the exchange reaction may be 
carried out by refluxing with the appropriate amine, and cop 
per(II) sulphate penta- or hepta-hydrate or anhydrous copper 
(II) sulphate or KHDMS in DMF. Typically, to exchange the 
OR group for alternative amines of the formula NHRR, 
such as compounds wherein R or Rare selected from ali 
phatic or cyclic amines, optionally including oxygen (e.g. 
morpholine), then the reaction is preferably carried out by 
treating with the appropriate amine and about 3 equivalents of 
potassium bis(trimethylsilyl)amide in DMF for about 18 
hours at 100° C. 

3. In a yet further alternative process, a compound of the 
general formula (I) may be prepared from a compound of 
general formulae (IIA) or (IIC) respectively: 

(IIA) 
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-continued 
(IIC) 

SOY 

wherein Y is halo, preferably chloro, and R', R. R. Rand 
Rare as previously defined for formulae (IXA) and (IXC), 
by a reaction with a 4-R'-piperazinyl compound as 
described for the preparation of compounds of formula (XA) 
and (XB) from compounds of formula (VIIA) and (VIIIB) 
respectively. 
Alternatively, a compound of the general formula (I), (IA) or 
(IB) may be prepared from a compound of the general for 
mula (IIB): 

(IIB) 

SOY 

wherein R', R. Rand Xare as previously defined herein via 
reaction with a 4-R' piperazinyl compound followed by an 
optional displacement reaction in the presence of a hydroxide 
trapping agent and —OR as detailed hereinbefore for the 
preparation of compound (I) from compound (IXB) or 
(XXX). 
3.1A compound of general formulae (IIA) or (IIB) or (IIC) 
may be prepared from a compound of general formula (IVA) 
or (IVB) or (IVC) respectively: 

(IVA) 

(IVB)   
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-continued 

(IVC) 

wherein R', R. R. R. Rand X are as previously herein, by 
the application of known methods for converting amino to a 
SOY group wherein Y is also as previously defined for 
formulae (IIA), (IIB) and (IIC). Such reactions are previously 
described for the preparation of compounds of the general 
formulae (VIIIA) and (VIIIB) from compounds of the general 
formulae (XIA) and (XIB) respectively. 
0152. A compound of the general formula (IVA) or (IVB) 
or (IVC) may be prepared by cyclisation of a compound of the 
general formula (VA) or (VB) or (VC) respectively: 

(VA) 
HNOC N. R. 

RSR6N O k 
N 

N21 N 
H 2 

R 
S 

NH2 
(VB) 

HNOC NR 
X O w 

N 

N21 N 
H 2 

R 
N 

NH2 

(VC) 
H.NOC NR 

QR o w 
N 

N21 N 
H 2 

R 
N 

NH2 

wherein R. R. R. R. Rand X are as previously defined 
herein and wherein the conditions for cyclisation are analo 
gous to those previously described for cyclisation of the com 
pounds of general formulae (IXA), (IXB) or (IXC). 
0153. A compound of formula (VA) or (VB) or (VC) may 
be prepared by reduction of a compound of formula (VIA) or 
(VIB) or (IVC) respectively: 

17 
Feb. 11, 2010 

(VIA) 
HNOC N R1 R 

R5R6N O k 
N 

N21 N 
H 2 

R 
S 

NO 

(VIB) 
HNOC NR 

X O w 
N 

N21 N 
H 2 

R 
N 

NO 

HNOC (VIC) 
OR3 2 N, R1 

O w C. 
N21 N 

H 2 
R 

N 

NO 

wherein R', R. R. R. Rand Xareas previously defined for 
compounds of the general formulae (VA), (VB) and (VC), by 
conventional catalytic or catalytic transfer hydrogenation 
procedures as previously detailed for preparation of com 
pounds of the general formulae (XIA) or (XIB) from com 
pounds of the general formulae (XIIA) or (XIIB) respectively. 
0154) A compound of formula (VIA), (VIB) or (VIC) may 
be prepared by reaction of a compound of formula (VII) as 
defined previously herein with a compound of formula 
(XIIA) or (XIIB) or (XIIC) respectively: 

(XIIA) 
NRSR6 

CO2H 

(XIIB) 

CO2H 

NO 
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-continued 
(XIIC) 

OR3 

CO2H N21 

N 

NO 

wherein R. R. Rand X are as previously defined for com 
pounds of the general formulae (VIA) or (VIB) or (VIC). 
Again, as previously detailed a conventional amine protecting 
group strategy is preferred for (XIIA) when NR'R' is a pri 
mary or secondary amino group. The coupling reaction is 
analogous to the reactions of (VII) with the compounds of 
general formulae (XA) or (XB) or (XC) already described 
herein. 
3.2 A compound of general formulae (IIA) or (IIB) or (IIC) 
may be prepared from a compound of formula (IVA) or (IVB) 
or (IVC) respectively as described hereinbefore wherein said 
compound of the general formulae (IVA) or (TVB) or (IVC) 
may be prepared by direct cyclisation of a compound of the 
general formula (VIA) or (VIB) or (VIC) respectively: 

HNOC (VIA) 
2 N RI 

R5R6N O k 
N 

N21 N 
H 2 

R 
N 

NO 
(VIB) 

HNOC NR 
X O w 

N 

N21 N 
H 2 

R 
N 

NO 

HNOC (VIC) 
2 

QR o Sc R 
N 

N21 N 
H 2 

R 
N 

NO 

wherein R. R. R. R. Rand X are as previously herein and 
wherein the conditions for said direct cyclisation are analo 
gous to the previously described cyclisation for compounds 
of the general formulae (IXA) or (IXB) or (IXC) and wherein 
said cyclisation is followed by reduction of the resultant inter 
mediate compounds according to the methods previously 
detailed hereinto provide compounds of the general formulae 
(IVA) or (TVB) or (IVC) from compounds of the general 
formulae (VA) or (VB) or (VC). 
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Compounds of the general formula (XIIC) wherein X is Cl 
may be prepared from 2-hydroxy nicotinic acid via nitration 
followed by esterification then chlorination of the suitably 
protected nicotinic acid and Subsequent ester hydrolysis. 
Compounds of the general formula (XIIIC) (i.e. compounds 
of general formula (XIIIB wherein X is —OR) can be pre 
pared by analogy with the methods detailed previously 
herein. 
4. A further, generally applicable, synthetic route to com 
pounds of the general formula (I), (IA) or (IB) involves incor 
poration of the R' substituent in the final step of the synthesis. 
Thus a compound of the general formula (I), (IA) or (IB) may 
be prepared by alkylation of a compound of formula (I), 
(IA) or (IB) wherein R' is hydrogen and R. Rand Rare 
as previously defined for formulae (I), (IA) and (IB), using 
one or more of a plethora of well-known methods. Such as: 
(O155 (i) reaction with a compound of formula R'J, 
wherein R' is as previously defined for compounds of 
general formulae (I), (IA) and (IB), and J is a suitable 
leaving group, e.g. halo (preferably chloro, bromo or iodo), 
C-C alkanesulphonyloxy, trifluoromethanesulphony 
loxy or arylsulphonyloxy (such as benzenesulphonyloxy 
or p-toluenesulphonyloxy), in the presence of an appropri 
ate base, optionally in the presence of sodium iodide or 
potassium iodide, at from about -70° C. to about 100° C. 
Preferably the alkylation is conducted at from about room 
temperature to about 120° C. Suitable base-solvent com 
binations may be selected from: 
0156 (a) sodium, potassium or cesium carbonate, 
Sodium or potassium bicarbonate, or a tertiary amine 
Such as triethylamine or pyridine, together with a C to 
C alkanol, 1,2-dimethoxyethane, tetrahydrofuran, 1.4- 
dioxan, acetonitrile, pyridine, N,N-dimethylformamide 
or N,N-dimethylacetamide: 

0157 (b) sodium or potassium hydroxide, or a sodium 
or potassium C to Calkoxide, together with a C to Ca 
alkanol, water or mixtures thereof; 

0158 (c) lithium, sodium or potassium hydride, 
lithium, Sodium or potassium bis(trimethylsilyl)amide, 
lithium diisopropylamide or butyllithium, together with 
toluene, ether, 1,2-dimethoxyethane, tetrahydrofuran or 
1,4-dioxan; or 

0159 (d) under phase transfer catalysis conditions, a 
tetraalkylammonium halide or hydroxide, together with 
a mixture of an aqueous solution of sodium or potassium 
hydroxide and dichloromethane, 1,2-dichloroethane or 
chloroform; 

0.160 Typically, either about a 10% excess of sodium 
hydride is added to a solution of the substrate in a suit 
able solvent, e.g. anhydrous tetrahydrofuran or cesium 
carbonate in dimethylformamide (DMF) is employed, 
and the resulting anion treated with about a 10% excess 
of the required R'J. 

(0161 (ii) reaction with a compound of formula R'H, 
wherein R' is as previously defined for compounds of the 
general formulae (I), (IA) and (IB), using classical Mit 
Sunobu methodology. Typical reaction conditions involve 
treating the substrate with the alkanol in the presence of a 
triarylphosphine and a di(C to C.)alkylaZodicarboxylate, 
in a suitable solvent Such as tetrahydrofuran or 1,4-dioxan, 
at from about -5°C. to about room temperature. 

(0162 (iii) reaction with a compound of formula R'M, 
wherein R' represents optionally substituted phenyl, Het. 
Het or Het and wherein said Het groups are either aro 
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matic or partially unsaturated at the C atom that is attached 
to M, and wherein M represents an optionally substituted 
metal or boron group wherein said metal or boron group is 
Suitable for cross-coupling reactions (of metal or boron 
compounds), for example a dihydroxyborane, in the pres 
ence of an appropriate catalyst system (e.g. copper (II) 
acetate) or under so-called “Goldberg conditions. Such 
cross-coupling is preferably carried out in the presence of 
a Suitable base (e.g. pyridine), and a drying agent, typically 
4. A molecular sieves, in a suitable solvent such as dichlo 
romethane or N-methylpyrrolidine, and optionally under 
microwave irradiation. 

(0163 (iv) reaction with a compound of formula R'E, 
where E is halo, preferably bromo, under conditions suit 
able for cross-coupling of halogenated compounds, where 
R" is as defined in (iii). Such reaction is typically carried 
out in the presence of an appropriate catalyst system (e.g. 
Palladium catalyst), in the presence of a suitable base. Such 
as for example sodium t-butoxide, in a suitable solvent, 
such as toluene, with heating, typically at about 70° C. 

4.1 Thus, a compound of general formula (I), (IA) or (IB), 
wherein R' is hydrogen and R. R' and Rare as previously 
defined for compounds of general formulae (I), (IA) or (IB), 
may be obtained from a compound of formula (IXA) or 
(IXB') or (IXC) respectively wherein R' is hydrogen, and 
R. R. R. R. and R and X are as previously defined for 
formulae (IXA), (IXB) or (IXC), under the same conditions 
as those used for the conversion of a compound of the general 
formula (IXA), (IXB) or (IXC) to a compound of the general 
formula (I), (IA) or (IB) respectively when R' is other than 
hydrogen, followed by acidification of the reaction mixture to 
a pH of about 6. 
4.2 In a further alternative, generally applicable synthetic 
route the compounds of the present invention may be pre 
pared by cyclisation of compounds of the general formulae 
(IXA), (IXB) or (IXC) wherein said compounds of the gen 
eral formulae (IXA), (IXB) or (IXC) are obtained from com 
pounds of the general formulae (IXA), (IXB) or (IXC) 
wherein R' is hydrogen and R. R. R. R. and R are as 
previously defined herein, using one or more of a plethora of 
well-known methods such as are detailed hereinbefore for 
conversion of compounds of the general formulae (I'), (IA) 
and (IB) to compounds of the general formulae (I), (IA) and 
(IB). Any of the previously detailed methods for such general 
conversion may be used. Preferred conditions for such con 
version use either from about 1.0 to 1.3 equivalents of sodium 
hydride in tetrahydrofuran solvent at from about -78° to 
about room temperature and from about 1.1 to about 2.3 
equivalents of alkylating agent at from about 60° C. to about 
70° C., or from about 2.2 equivalents of cesium carbonate as 
base in dimethylformamide as solvent and about 1.1. equiva 
lent of alkylating agent at about 60° C. 
5. In a yet further alternative synthesis, compounds of the 
general formula (I), (IA) or (IB) can be obtained from com 
pounds of the general formula (I) wherein R' is H. via a 
Suitable alkylation reaction Such as for example with an alkyl 
halide and a suitable base e.g. cesium carbonate and methyl 
chloride. 
In a preferred process for the preparation of the compounds 
according to the present invention compounds of general 
formula (VIIB) are prepared from compounds of the general 
formula (XIIIB) according to the process detailed in Prepa 
rations 96(a) to (h). These compounds of general formula 
(VIIB) are coupled with compounds of general formula (XC) 
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according to the process detailed in Preparations 29 and 96(i) 
to provide a compound of general formula (IXC), wherein 
said compound of general formula (IXC) is prepared accord 
ing to the process detailed in Preparation 95. The compound 
of general formula (IXC) is then preferably cyclised under 
basic conditions according to the process detailed in 
Examples 8 and 102 to form compounds of general formula 
(IB) wherein R' is OR. 
The 4-aminopyrazole-5-carboxamides of general formulae 
(VII), (VIIA) and (VIIB), the pyrazoles of general formula 
(XIII), the carboxylic acids of formulae (XA), (XB), (XIIA), 
(XIIB), (XIIC), (VIIA), (VIIB), (VIIC) and (X), or the com 
pounds of the general formula RJ and RE 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 starting mate 
rials using appropriate reagents and reaction conditions. 
Moreover, persons skilled in the art will be aware of varia 
tions of, and alternatives to, those processes described here 
inafter in the Examples and Preparations sections which 
allow the compounds defined by formulae (I), (IA) or (IB) to 
be obtained. 
The pharmaceutically acceptable acid addition salts of the 
compounds of formulae (I), (IA) or (IB) which contain a basic 
centre may also be prepared in a conventional manner. By 
way of illustration, acid addition salts of compounds of for 
mula (I) (more particularly IA and IB) can be formed by 
reacting a compound of formula (I) with an equimolar or 
excess amount of the appropriate acid, either neat or in a 
suitable solvent. The salt may then be precipitated out of 
solution and isolated by filtration or the reaction solvent can 
be stripped off by conventional means such as by evaporation 
under vacuum. Typical salts which can be used in the schemes 
of 1 to 3 are given in PCT/IB99/00519. Example of salts of 
compounds IA and IB are the p-toluenesulfonate, benzene 
Sulfonate, camphorsulfonate and ethanesulfonate respec 
tively. 
Pharmaceutically acceptable base addition salts can be 
obtained in an analogous manner by treating a solution of a 
compound of formula (I), (IA) or (IB) with the appropriate 
base. Both types of salt may be formed or interconverted 
using ion-exchange resin techniques. 
0164. The present invention also includes all suitable iso 
topic variations of a compound of the formula (I) or a phar 
maceutically acceptable salt thereof. An isotopic variation of 
a compound of the formula (I) or a pharmaceutically accept 
able salt thereof is defined as one in which at least one atom is 
replaced by an atom having the same atomic number but an 
atomic mass different from the atomic mass usually found in 
nature. Examples of isotopes that can be incorporated into 
compounds of the formula (I) and pharmaceutically accept 
able salts thereof include isotopes of hydrogen, carbon, nitro 
gen, oxygen, phosphorus, Sulphur, fluorine and chlorine Such 
aS 2H, H, 13C, 14C, 15N, 17O, 18O, 3 IP 32P 35S, 18F and 36C1, 
respectively. Certain isotopic variations of the compounds of 
the formula (I) and pharmaceutically acceptable salts thereof, 
for example, those in which a radioactive isotope such as H 
or ''C is incorporated, are useful in drug and/or substrate 
tissue distribution studies. Tritiated, i.e., H, and carbon-14, 
i.e., ''C, isotopes are particularly preferred for their ease of 
preparation and detectability. Further, substitution with iso 
topes such as deuterium, i.e., H., may afford certain thera 
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peutic advantages resulting from greater metabolic stability, 
for example, increased in vivo half-life or reduced dosage 
requirements and hence may be preferred in some circum 
stances. Isotopic variations of the compounds of formula (I) 
and pharmaceutically acceptable salts thereof of this inven 
tion can generally be prepared by conventional procedures 
such as by the illustrative methods or by the preparations 
described in the Examples and Preparations hereafter using 
appropriate isotopic variations of Suitable reagents. 
It will be appreciated by those skilled in the art that certain 
protected derivatives of compounds of the formulae (I), (IA) 
or (IB), which may be made prior to a final de-protection 
stage, may not possess pharmacological activity as such, but 
may, in certain instances, be administered orally or parenter 
ally and thereafter metabolised in the body to form com 
pounds of the invention which are pharmacologically active. 
Such derivatives may therefore be described as “pro-drugs'. 
Further, certain compounds of the formulae (I), (IA) or (IB) 
may act as pro-drugs of other compounds of the formulae (I), 
(IA) or (IB). 
All protected derivatives, and pro-drugs, of compounds of 
general formulae (I), (IA) or (IB) are included within the 
Scope of the invention. Suitable protecting groups for use in 
accordance with the invention can be found in “Protecting 
Groups' edited by P. J. Kocienski. Thieme, New York, 1994 
see particularly chapter 4, page 118-154 for carboxy protect 
ing groups; and “Protective Groups in Organic Synthesis' 2" 
edition, T. W. Greene & P. G. M. Wutz, Wiley-Interscience 
(1991)—see particularly chapter 5 for carboxy protecting 
groups. Examples of suitable pro-drugs for the compounds of 
the present invention are described in Drugs of Today, Volume 
19, Number 9, 1983, pp. 499-538 and in Topics in Chemistry, 
Chapter 31, pp. 306–316. 
0.165. The biological activities of the compounds of the 
present invention were determined by the following test 
methods. 

Phosphodiesterase (PDE) Inhibitory Activity 
0166 The compounds of the present invention are potent 
and selective c(GMP PDE5 inhibitors. In vitro PDE inhibitory 
activities against cyclic guanosine 3',5'-monophosphate 
(cGMP) and cyclic adenosine 3',5'-monophosphate (cAMP) 
phosphodiesterases were determined by measurement of 
their ICso values (the concentration of compound required for 
50% inhibition of enzyme activity). 
0167. The required PDE enzymes were isolated from a 
variety of Sources, including human corpus cavernosum, 
human and rabbit platelets, human cardiac ventricle, human 
skeletal muscle and bovine retina, essentially by the method 
of W. J. Thompson and M. M. Appleman (Biochem., 1971, 
10, 311). In particular, the coMP-specific PDE (PDE5) and 
the coMP-inhibited cAMP PDE (PDE3) were obtained from 
human corpus cavernosum tissue, human platelets or rabbit 
platelets; the coMP-stimulated PDE (PDE2) was obtained 
from human corpus cavernoSum; the calcium/calmodulin 
(Ca? CAM)-dependent PDE (PDE1) from human cardiac ven 
tricle; the cAMP-specific PDE (PDE4) from human skeletal 
muscle; and the photoreceptor PDE (PDE6) from bovine 
retina. Phosphodiesterases 7-11 were generated from full 
length human recombinant clones transfected into SF9 cells. 
0168 Assays were performed either using a modification 
of the “batch' method of W. J. Thompson et al. (Biochem. 
1979, 18, 5228) or using a scintillation proximity assay for the 
direct detection of AMP/GMP using a modification of the 
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protocol described by Amersham plc under product code 
TRKQ7090/7100. In summary, the effect of PDE inhibitors 
was investigated by assaying a fixed amount of enzyme in the 
presence of varying inhibitor concentrations and low Sub 
strate, (CGMP or cAMP in a 3:1 ratio unlabelled to H 
labeled at a conc ~1/3 K) such that ICssK. The final assay 
volume was made up to 100 ul with assay buffer 20 mM 
Tris-HCl pH 7.4, 5 mM MgCl, 1 mg/ml bovine serum albu 
min. Reactions were initiated with enzyme, incubated for 
30-60 min at 30° C. to give <30% substrate turnover and 
terminated with 50 ul yttrium silicate SPA beads (containing 
3 mM of the respective unlabelled cyclic nucleotide for PDEs 
9 and 11). Plates were re-sealed and shaken for 20 min, after 
which the beads were allowed to settle for 30 min in the dark 
and then counted on a TopCount plate reader (Packard, Meri 
den, Conn.) Radioactivity units were converted to % activity 
of an uninhibited control (100%), plotted against inhibitor 
concentration and inhibitor ICs values obtained using the 
Fit Curve Microsoft Excel extension. Results from these 

tests show that the compounds of the present invention are 
potent and selective inhibitors of coMP-specific PDE5. 
Preferred compounds of the present invention, such as those 
of Examples 3-12, 14-17, 19, 21-30, 32,33,35-46, 48-59, 61, 
62, 65-75, 77, 79-102 have ICs values of less than about 10 
nM for the PDE5 enzyme. More preferred compounds, such 
as those of Examples 3-12, 14, 15, 17, 23-30, 32,33, 35-46, 
48,50-59, 61, 62, 65, 69-74, 79-102 have ICs values of less 
than about 5 nM for the PDE5 enzyme. Especially preferred 
compounds, such as those of Examples 4-10, 15, 17, 23-28, 
30, 32, 33, 35-42, 44, 45, 46, 50, 52-56,58, 59, 61, 62, 65, 
69-74, 79-93,96, 98-102 have ICs values of less than about 
2 nM for the PDE5 enzyme. 
Especially preferred herein are compounds which have an 
ICso value of less than about 10, more preferably less than 
about 5, and most preferably less than about 2 nM for the 
PDE5 enzyme in combination with selectivity of greater than 
10-fold, more preferably greater than 50-fold, more prefer 
ably greater than 100-fold and especially greater than 200 
fold selectivity for the PDE5 enzyme versus the PDE6 
enzyme 

Functional Activity 
0169. This was assessed in vitro by determining the capac 
ity of a compound of the invention to enhance Sodium nitro 
prusside-induced relaxation of pre-contracted rabbit corpus 
cavernosum tissue strips, as described by S. A. Ballard et al. 
(Brit. J. Pharmacol., 1996, 118 (suppl.), abstract 153P). 
In vivo Activity 
0170 Compounds were screened in anaesthetised dogs to 
determine their capacity, after i.v. administration, to enhance 
the pressure rises in the corpora cavernosa of the penis 
induced by intracavernosal injection of sodium nitroprusside, 
using a method based on that described by Trigo-Rocha et al. 
(Neurourol. and Urodyn., 1994, 13, 71). 
0171 The compounds of formulae (I), (IA) or (1B), their 
pharmaceutically acceptable salts, and pharmaceutically 
acceptable solvates of either entity can be administered alone 
but, in human therapy will generally be administered in 
admixture with a suitable pharmaceutical excipient diluent or 
carrier selected with regard to the intended route of adminis 
tration and standard pharmaceutical practice. For example, 
the compounds of formulae (I), (IA) or (1B) or salts or sol 
vates thereof can be administered orally, buccally or sublin 
gually in the form of tablets, capsules (including soft gel 
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capsules), ovules, elixirs, solutions or Suspensions, which 
may contain flavouring or colouring agents, for immediate-, 
delayed-, modified-, or controlled-release such as Sustained 
dual-, or pulsatile delivery applications. The compounds of 
the invention may also be administered via intracavernosal 
injection. The compounds of the invention may also be 
administered via fast dispersing or fast dissolving dosages 
forms or in the form of a high energy dispersion or as coated 
particles. Suitable pharmaceutical formulations of the com 
pounds of the invention may be in coated or un-coated form as 
desired. 
0172 Such tablets may contain excipients such as micro 
crystalline cellulose, lactose, sodium citrate, calcium carbon 
ate, dibasic calcium phosphate, glycine and starch (preferably 
corn, potato or tapioca starch), disintegrents such as sodium 
starch glycollate, croScarmellose sodium and certain com 
plex silicates, and granulation binders such as polyvinylpyr 
rolidone, hydroxypropylmethyl cellulose (HPMC), hydrox 
ypropylcellulose (HPC). Sucrose, gelatin and acacia. 
Additionally, lubricating agents such as magnesium Stearate, 
Stearic acid, glyceryl behenate and talc may be included. 
0173 Solid compositions of a similar type may also be 
employed as fillers in gelatin capsules. Preferred excipients in 
this regard include lactose, starch, a cellulose, milk Sugar or 
high molecular weight polyethylene glycols. For aqueous 
Suspensions and/or elixirs, the compounds of the formula (I), 
(IA) or (IB) may be combined with various sweetening or 
flavouring agents, colouring matter or dyes, with emulsifying 
and/or suspending agents and with diluents such as water, 
ethanol, propylene glycol and glycerin, and combinations 
thereof. 
0.174 Modified release and pulsatile release dosage forms 
may contain excipients such as those detailed for immediate 
release dosage forms together with additional excipients that 
act as release rate modifiers, these being coated on and/or 
included in the body of the device. Release rate modifiers 
include, but are not exclusively limited to, hydroxypropylm 
ethyl cellulose, methyl cellulose, sodium carboxymethylcel 
lulose, ethyl cellulose, cellulose acetate, polyethylene oxide, 
Xanthan gum, Carbomer, ammonio methacrylate copolymer, 
hydrogenated castor oil, carnauba wax, paraffin wax, cellu 
lose acetate phthalate, hydroxypropylmethyl cellulose phtha 
late, methacrylic acid copolymer and mixtures thereof. Modi 
fied release and pulsatile release dosage forms may contain 
one or a combination of release rate modifying excipients. 
Release rate modifying excipients maybe present both within 
the dosage form i.e. within the matrix, and/or on the dosage 
form i.e. upon the Surface or coating. 
0175 Fast dispersing or dissolving dosage formulations 
(FDDFs) may contain the following ingredients: aspartame, 
acesulfame potassium, citric acid, croScarmellose Sodium, 
crospovidone, diascorbic acid, ethyl acrylate, ethyl cellulose, 
gelatin, hydroxypropylmethylcellulose, magnesium Stearate, 
mannitol, methyl methacrylate, mint flavouring, polyethyl 
ene glycol, fumed silica, silicon dioxide, Sodium starch gly 
colate, sodium stearyl fumarate, sorbitol, xylitol. The terms 
dispersing or dissolving as used hereinto describe FDDFs are 
dependent upon the solubility of the drug Substance used i.e. 
where the drug Substance is insoluble a fast dispersing dosage 
form can be prepared and where the drug Substance is soluble 
a fast dissolving dosage form can be prepared. 
0176 The compounds of the invention can also be admin 
istered parenterally, for example, intracavernoSally, intrave 
nously, intra-arterially, intraperitoneally, intrathecally, intra 
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Ventricularly, intraurethrally intrasternally, intracranially, 
intramuscularly or Subcutaneously, or they may be adminis 
tered by infusion or needless injection techniques. For Such 
parenteral administration they are best used in the form of a 
sterile aqueous Solution which may contain other Substances, 
for example, enough salts or glucose to make the Solution 
isotonic with blood. The aqueous solutions should be suitably 
buffered (preferably to a pH of from 3 to 9), if necessary. The 
preparation of Suitable parenteral formulations under sterile 
conditions is readily accomplished by standard pharmaceuti 
cal techniques well-known to those skilled in the art. 
0177. For oral and parenteral administration to human 
patients, the daily dosage level of the compounds of formula 
(I), (IA) or (1B) or salts or solvates thereof will usually be 
from 10 to 500 mg (in single or divided doses). 
0.178 Thus, for example, tablets or capsules of the com 
pounds of formulae (I), (IA) or (IB) or salts or solvates thereof 
may contain from 5 mg to 250 mg of active compound for 
administration singly or two or more at a time, as appropriate. 
The physician in any event will determine the actual dosage 
which will be most suitable for any 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 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 invention may be taken as a single 
dose on an “as required” basis (i.e. as needed or desired). 

Example 10 mg Tablet Formulation 

0179 

Ingredient % Wiw 

Besylate salt of Example 103 13.0388 
Lactose 62.222 
Starch 20.740 
Croscarmellose Sodium 3.OOO 
Magnesium Stearate 1.OOO 

*Quantity adjusted in accordance with drug activity. 

Such tablets can be manufactured by standard processes, for 
example, direct compression or a wet or dry granulation pro 
cess. The tablet cores may be coated with appropriate over 
COats. 

0180. The compounds of the invention can also be admin 
istered intranasally or by inhalation and are conveniently 
delivered in the form of a dry powder inhaler or an aerosol 
spray presentation from a pressurised container, pump, spray 
or nebuliser with the use of a suitable propellant, e.g. dichlo 
rodifluoromethane, trichlorofluoromethane, dichlorotet 
rafluoroethane, a hydrofluoroalkane Such as 1,1,1,2-tet 
rafluoroethane (HFA 134A trade mark or 1,1,1,2,3,3,3- 
heptafluoropropane (HFA 227EA trade mark), carbon 
dioxide or other Suitable gas. In the case of a pressurised 
aerosol, the dosage unit may be determined by providing a 
valve to deliver a metered amount. The pressurised container, 
pump, spray or nebuliser may contain a solution or Suspen 
sion of the active compound, e.g. using a mixture of ethanol 
and the propellant as the solvent, which may additionally 
contain a lubricant, e.g. Sorbitan trioleate. Capsules and car 
tridges (made, for example, from gelatin) for use in an inhaler 
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or insufflator may beformulated to contain a powder mix of a 
compound of the formula (I), (IA) or (IB) and a suitable 
powder base Such as lactose or starch. 
0181 Aerosol or dry powder formulations are preferably 
arranged so that each metered dose or "puff contains from 1 
to 50 mg of a compound of the formula (I), (IA) or (IB) for 
delivery to the patient. The overall daily dose with an aerosol 
will be in the range of from 1 to 50 mg which may be 
administered in a single dose or, more usually, in divided 
doses throughout the day. 
0182. The compounds of the invention may also be for 
mulated for delivery via an atomiser. Formulations for atom 
iser devices may contain the following ingredients as solubi 
lisers, emulsifiers or Suspending agents: water, ethanol, 
glycerol, propylene glycol, low molecular weight polyethyl 
ene glycols, Sodium chloride, fluorocarbons, polyethylene 
glycol ethers, Sorbitan trioleate, oleic acid. 
0183 Alternatively, the compounds of the formulae (I), 
(IA) or (IB) or salts or solvates thereof can be administered in 
the form of a Suppository or pessary, or they may be applied 
topically in the form of a gel, hydrogel, lotion, Solution, 
cream, ointment or dusting powder. The compounds of the 
formulae (IA) and (IB) or salts or solvates thereof may also be 
dermally administered. The compounds of the formulae (I), 
(IA) or (IB) or salts or solvates thereof may also be transder 
mally administered, for example, by the use of a skin patch. 
They may also be administered by the ocular, pulmonary or 
rectal routes. 
0184 For ophthalmic use, the compounds can be formu 
lated as micronised Suspensions in isotonic, pH adjusted, 
sterile saline, or, preferably, as solutions in isotonic, pH 
adjusted, Sterile Saline, optionally in combination with a pre 
servative such as a benzylalkonium chloride. Alternatively, 
they may be formulated in an ointment Such as petrolatum. 
0185. For application topically to the skin, the compounds 
of the formulae (I), (IA) or (IB) or salts or solvates thereof can 
be formulated as a suitable ointment containing the active 
compound Suspended or dissolved in, for example, a mixture 
with one or more of the following: mineral oil, liquid petro 
latum, white petrolatum, propylene glycol, polyoxyethylene 
polyoxypropylene compound, emulsifying wax and water. 
Alternatively, they can be formulated as a suitable lotion or 
cream, Suspended or dissolved in, for example, a mixture of 
one or more of the following: mineral oil, Sorbitan monostear 
ate, a polyethylene glycol, liquid paraffin, polysorbate 60, 
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl 
alcohol and water. 
0186 The compounds of the formulae (I), (IA) or (IB) 
may also be used in combination with a cyclodextrin. Cyclo 
dextrins are known to form inclusion and non-inclusion com 
plexes with drug molecules. Formation of a drug-cyclodex 
trin complex may modify the solubility, dissolution rate, 
bioavailability and/or stability property of a drug molecule. 
Drug-cyclodextrin complexes are generally useful for most 
dosage forms and administration routes. As an alternative to 
direct complexation with the drug the cyclodextrin may be 
used as an auxiliary additive, e.g. as a carrier, diluent or 
solubiliser. Alpha-, beta- and gamma-cyclodextrins are most 
commonly used and Suitable examples are described in 
WO-A-91/11172, WO-A-94/025 18 and WO-A-98/55148. 
0187 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 

22 
Feb. 11, 2010 

(i.c.) administration. A preferred oral dosing regimen in MED 
for a typical man is from 5 to 250 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. 
0188 For veterinary use, a compound of formula (I), (IA) 
or (IB), or a veterinarily acceptable salt thereof, or a veteri 
narily acceptable Solvate or pro-drug thereof, is administered 
as a Suitably acceptable formulation in accordance with nor 
mal veterinary practice and the veterinary Surgeon will deter 
mine the dosing regimen and route of administration which 
will be most appropriate for a particular animal. 
0189 It is to be appreciated that all references herein to 
treatment include curative, palliative and prophylactic treat 
ment. 

0190. Thus the invention provides a pharmaceutical com 
position comprising a compound of formula (I), (IA) or (IB), 
or a pharmaceutically acceptable salt thereof, or a pharma 
ceutically acceptable Solvate or pro-drug thereof, together 
with a pharmaceutically acceptable diluent or carrier. 
0191 It further provides a veterinary formulation com 
prising a compound of formula (I), (IA) or (IB), or a veteri 
narily acceptable salt thereof, or a veterinarily acceptable 
solvate or pro-drug thereof, together with a veterinarily 
acceptable diluent or carrier. 
0.192 The invention also provides a compound of formula 

(I), (IA) or (IB), or a pharmaceutically acceptable salt thereof, 
or a pharmaceutically acceptable Solvate or pro-drug thereof, 
or a pharmaceutical composition containing any of the fore 
going, for use as a human medicament. 
0193 In addition, it provides a compound of formula (I), 
(IA) or (IB), or a veterinarily acceptable salt thereof, or a 
Veterinarily acceptable Solvate or pro-drug thereof, or a vet 
erinary formulation containing any of the foregoing, for use 
as an animal medicament. 
0194 In yet another aspect, the invention provides the use 
of a compound of formula (I), (IA) or (IB), or a pharmaceu 
tically acceptable salt thereof, or a pharmaceutically accept 
able solvate or pro-drug thereof, for the manufacture of a 
human medicament for the curative, palliative or prophylactic 
treatment of a medical condition for which a coMP PDE5 
inhibitor is indicated. There is further provided the use of a 
compound of formula (I), (IA) or (IB) or a suitable salt, 
Solvate or pro-drug thereof, in the manufacture of a medica 
ment for the treatment of a medical condition in which inhi 
bition of accMP PDE5 is desirable. 
0.195. It also provides the use of a compound of formula 

(I), (IA) or (IB), or a veterinarily acceptable salt thereof, or a 
veterinarily acceptable solvate or pro-drug thereof, for the 
manufacture of an animal medicament for the curative, pal 
liative or prophylactic treatment of a medical condition for 
which accMP PDE5 inhibitor is indicated. 
0196. Moreover, the invention provides the use of a com 
pound of formula (I), (IA) or (IB), or a pharmaceutically 
acceptable salt thereof, or a pharmaceutically acceptable sol 
vate or pro-drug thereof, for the manufacture of a human 
medicament for the curative, palliative or prophylactic treat 
ment of male erectile dysfunction (MED), impotence, female 
sexual dysfunction (FSD), clitoral dysfunction, female hypo 
active sexual desire disorder, female sexual arousal disorder, 
female sexual pain disorder, female sexual orgasmic dysfunc 
tion (FSOD), sexual dysfunction due to spinal cord injury, 
selective serotonin re-uptake inhibitor (SSRI) induced sexual 
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dysfunction, premature labour, dysmenorrhoea, benign pro 
static hyperplasia (BPH), bladder outlet obstruction, inconti 
nence, stable, unstable and variant (Prinzmetal) angina, 
hypertension, pulmonary hypertension, chronic obstructive 
pulmonary disease, coronary artery disease, congestive heart 
failure, atherosclerosis, conditions of reduced blood vessel 
patency, peripheral vascular disease, stroke, nitrate induced 
tolerance, bronchitis, allergic asthma, chronic asthma, aller 
gic rhinitis, diseases and conditions of the eye, diseases char 
acterised by disorders of gut motility, pre-eclampsia, 
Kawasaki's syndrome, nitrate tolerance, multiple Sclerosis, 
diabetic nephropathy, neuropathy including autonomic and 
peripheral neuropathy and in particular diabetic neuropathy 
and symptoms thereof e.g. gastroparesis, Alzheimer's dis 
ease, acute respiratory failure, psoriasis, skin necrosis, can 
cer, metastasis, baldness, nutcracker oesophagus, anal fis 
Sure, haemorrhoids, hypoxic vasoconstriction or blood 
pressure stabilisation during haemodialysis. Particularly pre 
ferred conditions include MED and FSD. 

0197) It also provides the use of a compound of formula 
(I), (IA) or (IB), or a veterinarily acceptable salt thereof, or a 
veterinarily acceptable solvate or pro-drug thereof, for the 
manufacture of an animal medicament for the curative, pal 
liative or prophylactic treatment of male erectile dysfunction 
(MED), impotence, female sexual dysfunction (FSD), clito 
ral dysfunction, female hypoactive sexual desire disorder, 
female sexual arousal disorder, female sexual pain disorder, 
female sexual orgasmic dysfunction (FSOD), sexual dys 
function due to spinal cord injury, selective serotonin re 
uptake inhibitor (SSRI) induced sexual dysfunction, prema 
ture labour, dysmenorrhoea, benign prostatic hyperplasia 
(BPH), bladder outlet obstruction, incontinence, stable, 
unstable and variant (Prinzmetal) angina, hypertension, pull 
monary hypertension, chronic obstructive pulmonary dis 
ease, coronary artery disease, congestive heart failure, ath 
erosclerosis, conditions of reduced blood vessel patency, 
peripheral vascular disease, stroke, nitrate induced tolerance, 
bronchitis, allergic asthma, chronic asthma, allergic rhinitis, 
diseases and conditions of the eye, diseases characterised by 
disorders of gut motility, pre-eclampsia, Kawasaki's Syn 
drome, nitrate tolerance, multiple Sclerosis, diabetic nephr 
opathy, neuropathy including autonomic and peripheral neu 
ropathy and in particular diabetic neuropathy and symptoms 
thereof, Alzheimer's disease, acute respiratory failure, pso 
riasis, skin necrosis, cancer, metastasis, baldness, nutcracker 
oesophagus, anal fissure, haemorrhoids, hypoxic vasocon 
striction or blood pressure stabilisation during haemodialy 
sis. Particularly preferred conditions include MED and FSD. 
0198 Additionally, the invention provides a method of 
treating or preventing a medical condition for which acci MP 
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 
(I), (IA) or (IB), or a pharmaceutically or veterinarily accept 
able salt thereof, or a pharmaceutically or veterinarily accept 
able Solvate or pro-drug thereof, or a pharmaceutical veteri 
nary formulation containing any of the foregoing. 
(0199 Still further, the invention provides a method of 
treating or preventing male erectile dysfunction (MED), 
impotence, female sexual dysfunction (FSD), clitoral dys 
function, female hypoactive sexual desire disorder, female 
sexual arousal disorder, female sexual pain disorder, female 
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sexual orgasmic dysfunction (FSOD), sexual dysfunction due 
to spinal cord injury, selective serotonin re-uptake inhibitor 
(SSRI) induced sexual dysfunction, premature labour, dys 
menorrhoea, benign prostatic hyperplasia (BPH), bladder 
outlet obstruction, incontinence, stable, unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, 
chronic obstructive pulmonary disease, coronary artery dis 
ease, congestive heart failure, atherosclerosis, conditions of 
reduced blood vessel patency, peripheral vascular disease, 
stroke, nitrate induced tolerance, bronchitis, allergic asthma, 
chronic asthma, allergic rhinitis, diseases and conditions of 
the eye, diseases characterised by disorders of gut motility, 
pre-eclampsia, Kawasaki's syndrome, nitrate tolerance, mul 
tiple Sclerosis, diabetic nephropathy, neuropathy including 
autonomic and peripheral neuropathy and in particular dia 
betic neuropathy and symptoms thereof e.g. gastroparesis, 
peripheral diabetic neuropathy, Alzheimer's disease, acute 
respiratory failure, psoriasis, skin necrosis, cancer, metasta 
sis, baldness, nutcracker oesophagus, anal fissure, haemor 
rhoids, hypoxic vasoconstriction or blood pressure stabilisa 
tion of during haemodialysis in a mammal (including a 
human being), which comprises administering to said mam 
mal a therapeutically effective amount of a compound of 
formula (I), (IA) or (IB), or a pharmaceutically or veterinarily 
acceptable salt thereof, or a pharmaceutically or veterinarily 
acceptable Solvate or pro-drug thereof, or a pharmaceutical 
composition or veterinary formulation containing any of the 
foregoing. 
In a yet further aspect of the present invention provides a 
combination of compounds of the general formula (I), (IA) or 
(IB) with further compounds useful in the inhibition of PDEs 
wherein said combination is useful for the treatment or pre 
vention of male erectile dysfunction (MED), impotence, 
female sexual dysfunction (FSD), clitoral dysfunction, 
female hypoactive sexual desire disorder, female sexual 
arousal disorder, female sexual pain disorder, female sexual 
orgasmic dysfunction (FSOD), sexual dysfunction due to 
spinal cord injury, selective serotonin re-uptake inhibitor 
(SSRI) induced sexual dysfunction, premature labour, dys 
menorrhoea, benign prostatic hyperplasia (BPH), bladder 
outlet obstruction, incontinence, stable, unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, 
chronic obstructive pulmonary disease, coronary artery dis 
ease, congestive heart failure, atherosclerosis, conditions of 
reduced blood vessel patency, peripheral vascular disease, 
stroke, nitrate induced tolerance, bronchitis, allergic asthma, 
chronic asthma, allergic rhinitis, diseases and conditions of 
the eye, diseases characterised by disorders of gut motility, 
pre-eclampsia, Kawasaki's syndrome, nitrate tolerance, mul 
tiple Sclerosis, diabetic nephropathy, neuropathy including 
autonomic and peripheral neuropathy and in particular dia 
betic neuropathy and symptoms thereof e.g. gastroparesis, 
peripheral diabetic neuropathy, Alzheimer's disease, acute 
respiratory failure, psoriasis, skin necrosis, cancer, metasta 
sis, baldness, nutcracker oesophagus, anal fissure, haemor 
rhoids, hypoxic vasoconstriction or blood pressure stabilisa 
tion of during haemodialysis in a mammal (including a 
human being). 
0200. The invention also includes any novel intermediates 
described herein, for example those of formulae (IXA), 
(IXB), (VIIA), (VIIB), (VIII), (VIIIA) and (X). 
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The present invention additionally comprises the combined 
administration of a coMP PDEs inhibitor of the general for 
mula (I), wherein said combined administration can be in the 
form of simultaneous, sequential or joint administration with: 
(a) one or more naturally occurring or synthetic prostaglan 
dins or esters thereof. Suitable prostaglandins for use herein 
include compounds such as alprostadil, prostaglandin E, 
prostaglandin E. 13, 14-dihydroprostaglandin E, prostag 
landin E, eprostinol, natural synthetic and semi-synthetic 
prostaglandins and derivatives thereof including those 
described in U.S. Pat. No. 6,037,346 issued on 14 Mar. 2000 
and incorporated herein by reference, PGE PGE, PGA 
PGB, PGF. C., 19-hydroxy PGA, 19-hydroxy - PGB, 
PGE PGB, 19-hydroxy-PGA 19-hydroxy-PGB, 
PGEC, carboprost tromethamine dinoprost, tromethamine, 
dinoprostone, lipo prost, gemeprost, metenoprost, Sulpros 
tune, tiaprost and moxisylate; and/or 
(b) one or more C-adrenergic receptor antagonist compounds 
also known as C.-adrenoceptors or C.-receptors or C-blockers. 
Suitable compounds for use herein include: the C.-adrenergic 
receptors as described in PCT application WO99/30697 pub 
lished on 14 Jun. 1998, the disclosures of which relating to 
C.-adrenergic receptors are incorporated herein by reference 
and include, selective C.-adrenoceptors or C-adrenoceptors 
and non-selective adrenoceptors, Suitable C-adrenoceptors 
include: phentolamine, phentolamine mesylate, traZodone, 
alfuzosin, indoramin, naftopidil, tamsulosin, dapiprazole, 
phenoxybenzamine, idazoxan, efaraxan, yohimbine, rau 
wolfa alkaloids, Recordati 15/2739, SNAP 1069, SNAP 
5089, RS17053, SL 89.0591, doxazosin, terazosin, abanoquil 
and prazosin: C-blockers from U.S. Pat. No. 6,037.346 (14 
Mar. 2000 dibenamine, tolazoline, trimazosin and dibe 
namine; C.-adrenergic receptors as described in U.S. Pat. Nos. 
4,188,390; 4,026,894; 3,511,836; 4,315,007: 3,527,761; 
3,997,666: 2,503,059; 4,703,063; 3,381,009; 4,252,721 and 
2.599,000 each of which is incorporated herein by reference: 
C-Adrenoceptors include: clonidine, papaverine, papaverine 
hydrochloride, optionally in the presence of a cariotonic 
agent such as pirxamine; and/or 
(c) one or more NO-donor (NO-agonist) compounds. Suit 
able NO-donor compounds for use herein include organic 
nitrates. Such as mono- di or tri-nitrates or organic nitrate 
esters including glyceryl brinitrate (also known as nitroglyc 
erin), isosorbide 5-mononitrate, isosorbide dinitrate, pen 
taerythritol tetranitrate, erythrityl tetranitrate, sodium nitro 
prusside (SNP), 3-morpholinosydnonimine molsidomine, 
S-nitroso-N-acetyl penicilliamine (SNAP) S-nitroso-N-glu 
tathione (SNO-GLU), N-hydroxy-L-arginine, amylnitrate, 
linsidomine, linsidomine chlorohydrate, (SIN-1) S-nitroso— 
N-cysteine, diazenium diolates, (NONOates), 1,5-pentane 
dinitrate, L-arginene, ginseng, Zizphi fructus, molsidomine, 
Re-2047, nitrosylated maxisylyte derivatives such as NMI 
678-11 and NMI-937 as described in published PCT applica 
tion WO 0012075; and/or 
(d) one or more potassium channel openers. Suitable potas 
sium channel openers for use herein include nicorandil, 
cromokalim, levcromakalim, lemakalim, pinacidil, cliaZOX 
ide, minoxidil, charybdotoxin, glyburide, 4-amini pyridine, 
BaCl; and/or 
(e) one or more dopaminergic agents. Suitable dopaminergic 
compounds for use herein include D-agonists such as, 
pramipexol; apomorphine; and/or 
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(f) one or more vasodilatoragents. Suitable vasodilatoragents 
for use herein include nimodepine, pinacidil, cyclandelate, 
isoxSuprine, chloroprumazine, halo peridol, Rec 15/2739, 
traZodone, pentoxifylline; and/or 
(g) one or more thromboxane A2 agonists; and/or 
(h) one or more CNS active agents; and/or 
(i) one or more ergot alkoloids; Suitable ergot alkaloids are 
described in U.S. Pat. No. 6,037,346 issued on 14 Mar. 2000 
and include acetergamine, braZergoline, bromerguride, cian 
ergoline, delorgotrile, disulergine, ergonovine maleate, 
ergotamine tartrate, etisulergine, lergotrile, lysergide, 
meSulergine, metergoline, metergotamine, nicergoline, per 
golide, propisergide, proterguride, terguride; and/or 
(k) one or more compounds which modulate the action of 
atrial natruretic factor (also known as atrial naturetic peptide), 
Such as inhibitors or neutral endopeptidase; and/or 
(1) one or more compounds which inhibit angiotensin-con 
Verting enzyme Such as enapril, and combined inhibitors of 
angiotensin-converting enzyme and neutral endopeptidase 
Such as omapatrilat, and/or 
(m) one or more angiotensin receptor antagonists such as 
losartan; and/or 
(n) one or more Substrates for NO-synthase, Such as L-argi 
nine; and/or 
(o) one or more calcium channel blockers such as amlodipine; 
and/or 

(p) one or more antagonists of endothelin receptors and 
inhibitors or endothelin-converting enzyme; and/or 
(q) one or more cholesterol lowering agents such as statins 
and fibrates; and/or 
(r) one or more antiplatelet and antithrombotic agents, e.g. 
tPA, uPA, warfarin, hirudin and other thrombin inhibitors, 
heparin, thromboplastin activating factor inhibitors; and/or 
(s) one or more insulin sensitising agents such as reZulin and 
hypoglycaemic agents such as glipizide; and/or 
(t) L-DOPA or carbidopa; and/or 
(u) one or more acetylcholinesterase inhibitors such as don 
eZipil; and/or 
(v) one or more steroidal or non-steroidal anti-inflammatory 
agents. 
0201 The syntheses of the compounds of the invention 
and of the intermediates for use therein are illustrated by the 
following Examples and Preparations. A number of the com 
pounds included in the Preparations section are compounds 
of the formula (I), (IA) or (IB) and are thereby examples of 
compounds according to the present invention. 
(0202) H Nuclear magnetic resonance (NMR) spectra 
were recorded using either a Varian Unity 300 or a Varian 
Inova 400 spectrometer and were in all 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, 
multiplet; br, broad. 
0203 Mass spectra (m/z) were recorded using a Fisons 
Instruments Trio mass spectrometer in the thermospray ioni 
sation mode. 

0204 Room temperature means 20 to 25°C. 
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EXAMPLE1 

5-2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-2-[2-methoxyethyl-3-n-propyl-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 
0205 

ls O 
O HN 2N 

N 
S. 

N1 N s \- 
2 

o==o 

C 
0206. A mixture of the title compound from preparation 
28 (560 mg, 1.04 mmol) and potassium tert-butoxide (292 
mg, 2.4 mmol) in ethanol (20 ml) was heated at 100° C. in a 
sealed vessel for 18 hours. The cooled mixture was concen 
trated under reduced pressure and the residue partitioned 
between ethyl acetate and water. The organic phase was sepa 
rated, dried (MgSO) 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) to afford the title compound, 220 
ng. 
0207 Found: C, 52.65; H, 6.43; N, 18.39. C.H.N.O.S: 
0.3HO requires C, 53.16; H, 6.40; N, 18.87%. 

8 (CDC1): 1.02 (3H, t), 1.58 (3H, t), 1.84 (2H, m), 2.28 (3H, 
s), 2.52 (4H, m), 3.01 (2H, t), 3.15 (4H, m), 3.30 (3H, s), 3.90 
(2H, t), 4.45 (2H, t), 4.77 (2H, q), 8.62 (1H, s), 9.02 (1H, s), 
10.61 (1H, s). 
0208 LRMS: m/z 520 (M+1)" 

EXAMPLE 2 

5-2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-3-ethyl-2-[2-methoxyethyl-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 
0209 

ls O 
O HN 2N 

N 
S. 

N1 N s \- 
2 

o==o 

C 
0210. A mixture of the title compound from preparation 
27 (420 mg. 0.80 mmol) and potassium bis(trimethylsilyl) 

Feb. 11, 2010 

amide (240 mg, 1.20 mmol) in ethanol (40 ml) was heated at 
100° C. for 18 hours in a sealed vessel. The cooled mixture 
was concentrated under 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 give the title compound, 130 mg. 
0211) & (CDC1): 1.40 (3H, t), 1.58 (3H, t), 2.27 (3H, s), 
2.50 (4H, m), 3.10 (6H, m), 3.30 (3H, s), 3.92 (2H, t), 4.45 
(2H, t), 4.75 (2H, q), 8.62(1H, d), 9.02(1H, d), 10.65 (1H, s). 
0212 LRMS: m/z 506 (M+1)* 

EXAMPLE 3 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-2-[2-methoxyethyl-3-n-propyl-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0213 

0214. A mixture of the title compound from preparation 
30 (740 mg, 1.34 mmol) and potassium bis(trimethylsilyl) 
amide (321.5 mg, 1.61 mmol) in ethanol (40 ml) was heated 
at 100° C. for 18 hours in a sealed vessel. Tlc analysis showed 
starting material remaining, so additional potassium bis(tri 
methylsilyl)amide (321.5 mg, 1.61 mmol) was added, and the 
reaction continued for a further 18 hours. The cooled mixture 
was concentrated under reduced pressure and the residue 
partitioned between water and ethyl acetate, and the layers 
separated. The organic phase was evaporated under reduced 
pressure and the crude product was purified by column chro 
matography on silica gel using an elution gradient of dichlo 
romethane:methanol (100:0 to 90:10) to give the title com 
pound, 150 mg. 
0215 ö (CDC1): 1.02 (6H, m), 1.58 (3H, t), 1.83 (2H, m), 
2.41 (2H, q), 2.56 (4H, m), (2H, t), 3.14 (4H, m), 3.29 (3H, s), 
3.90 (2H, t), 4.44 (2H, t), 4.75 (2H, q), (1H, s), 9.02 (1H, s), 
10.61 (1H, s). 
0216 LRMS: m/z 534 (M+1)" 
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EXAMPLE 4 

2-(sec-Butyl)-5-2-ethoxy-5-(4-ethylpiperazin-1- 
ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

0217 

0218. A mixture of the title compound from preparation 
39 (400 mg, 0.75 mmol), potassium bis(trimethylsilyl)amide 
(298 mg, 1.50 mmol) and ethyl acetate (73 ul. 0.75 mmol) in 
ethanol (10 ml) was heated at 120°C. in a sealed vessel for 12 
hours. The cooled mixture was partitioned between ethyl 
acetate and aqueous Sodium bicarbonate solution, and the 
layers separated. The organic phase was dried (MgSO), and 
evaporated under reduced pressure. The crude product was 
purified by column chromatography on silica gel using 
dichloromethane:methanol (98:2) as eluant to afford the title 
compound, 164 mg. 
0219 8 (CDC1): 0.79 (3H, t), 1.02 (3H, t), 1.38 (3H, t), 
1.56 (6H, m), 1.90 (1H, m), 2.21 (1H, m), 2.41 (2H, q), 2.57 
(4H, m), 2.98-3.18 (6H, m), 4.41 (1H, m), 4.75 (2H, q), 8.61 
(1H, s), 9.02 (1H, s), 10.58 (1H, s). 

EXAMPLESS TO 9 

0220. The compounds of the following tabulated 
examples, of general structure: 

CH3 O 

CH 

O 
s 

were prepared from the corresponding carboxamides, follow 
ing a similar procedure to that described in example 4. 
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Yield 

(%) Data 
Exam 

ple R1 

5 CH3 

: -n. 
CH3 

23 8 (CDCI): 0.97 (6 H, d), 1.02 
(3 H, t), 1.40 (3 H, t), 1.58 
(3 H, t), 2.41 (3 H, m), 2.56 
(4H, m), 3.01 (2 H, q), 3.14 
(4H, m), 4.10 (2 H, d), 4.75 
(2 H, q), 8.61 (1 H, s), 9.02 
(1 H, s), 10.61 (1 H, s). 

8 (CDCI): 0.47 (2 H, m), 
0.63 (2 H, m), 1.01 (3 H, t), 
1.40 (3 H, t), 1.48-1.72 
(4H, m), 2.45 (2 H, q), 2.56 
(4H, m), 3.04 (2 H, q), 3.15 
(4H, m), 3.47 (2 H, q), 4.20 
(2 H, d), 4.76 (2 H, q), 8.61 
(1 H, s), 9.02 (1 H, s), 10.60 
(1 H, s). 
LRMS: m/z 516 (M+ 1)* 

8 (CDC1): 1.01 (3 H, t), 1.20 
(3 H, t), 1.40 (3 H, t), 1.56 
(4H, m), 1.88 (4H, m), 2.07 
(2 H, m), 2.40 (2 H, q), 2.56 
(4H, m), 3.00 (2 H, m), 3.15 
(4H, m), 4.34 (2 H, d), 4.76 
(2 H, q), 8.61 (1 H, s), 9.02 
(1 H, s), 10.60 (1 H, s). 
LRMS: m/z 530 (M+ 1)" 

Found: C, 53.18; H, 6.48: 
N, 18.14. 
C23H3NOSS: 
0.20CHCO2CH requires 
C, 53.21; H, 6.49; N, 18.25%. 
8 (CDC1): 1.04 (3 H, t), 1.40 
(3 H, t), 1.58 (3 H, t), 2.41 
(2 H, q), 2.57 (4H, m), 3.08 
(2 H, q), 3.14 (4H, m), 3.30 
(3 H, s), 3.92 (2 H, t), 4.46 
(2 H, t), 4.75 (2 H, q), 8.62 
(1 H, d), 9.04 (1 H, d), 10.61 
(1 H, s). 
LRMS: m/z 520 (M+ 1)" 
mp 161-162° C. 

8 (CDC1): 1.02 (3 H, t), 1.38 
(3 H, t), 1.58 (6 H, m), 2.41 

O 
-N- NCH, (2 H, m), 3.14 (4H, m), 3.22 

(2 H, q), 2.57 (4H, m), 3.05 

(3 H, s), 3.72 (1 H, m), 3.96 
(1 H, dd), 4.73 (3 H, m), 8.61 
(1 H, s), 9.02 (1 H, s), 10.56 
(1 H, s). 
LRMS: m/z 534 (M+ 1)* 

'= Purified by ether trituration 
°= additionally, recrystallised from ethyl acetate 
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EXAMPLE 10 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(tetrahydrofuran-2-yl)methyl-2, 

6-dihydro-7H-pyrazolo 4.3-dpyrimidin-7-one 
0221) 

0222. A mixture of the title compound from preparation 
42 (250 mg, 0.44 mmol), potassium bis(trimethylsilyl)amide 
(132 mg, 0.66 mmol) and ethyl acetate (40 ul, 0.41 mmol) in 
3-methyl-3-pentanol (4 ml) was heated at 120°C. in a sealed 
vessel for 18 hours. Tlc analysis showed starting material 
remaining, so additional potassium bis(trimethylsilyl)amide 
(132 mg, 0.66 mmol) was added and the reaction heated under 
reflux for a further 24 hours. The cooled mixture was evapo 
rated under reduced pressure, and the residue purified by 
column chromatography on silica gel using an elution gradi 
ent of dichloromethane:methanol (100:0 to 95:5) to give the 
title compound, 60 mg. 
0223) & (CDC1): 1.03 (3H, t), 1.40 (3H, t), 1.58 (3H, t), 
1.84 (3H, m), 2.08 (1H, m), 2.41 (2H, q), 2.56 (4H, m), 3.14 
(6H, m), 3.70-3.90 (2H, m), 4.30-4.50 (3H, m), 4.75 (2H, q), 
8.62 (1H, s), 9.02 (1H, s), 10.62 (1H, s). 
0224) LRMS: m/z 546 (M+1)* 

EXAMPLE 11 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-2-(pyrazol-1-yl)ethyl-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 

O HN 2 \, 
N N 

/ N S. \ . 
le 

0225 

S. 
N1 N N 

2 

OFSFO 

C) 
N 

0226. A mixture of the title compound from preparation 
48 (300 mg, 0.52 mmol), potassium bis(trimethylsilyl)amide 
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(320 mg, 1.57 mmol) and ethyl acetate (50 ul, 0.52 mmol) in 
ethanol (40 ml) was heated at 130°C. in a sealed vessel for 18 
hours. The cooled mixture was concentrated under reduced 
pressure and the residue partitioned between water and 
dichloromethane and the layers separated. The aqueous phase 
was extracted with dichloromethane, and the combined 
organic Solutions were dried (Na2SO4), 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 90:10), and triturated 
with ethyl acetate to afford the title compound as a white 
solid, 80 mg. 
0227 8 (CDC1): 1.01 (3H, t), 1.18 (3H, t), 1.57 (3H, t), 
2.41 (2H, q), 2.58 (6H, m), 3.14 (4H, m), 4.77 (6H, m), 6.08 
(1H, m), 6.96 (1H, d), 7.57 (1H, d), 8.62(1H, d), 9.00 (1H, d), 
10.67 (1H, s). 
0228 LRMS: m/z 556 (M+1)* 

EXAMPLE 12 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-[2-(methylamino)ethyl-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0229 

0230. A mixture of the title compound of preparation 54 
(130 mg, 0.24 mmol) and potassium bis(trimethylsilyl)amide 
(58 mg 0.29 mmol) in ethanol (6 ml) was heated at 130° C. 
for 16 hours in a sealed vessel. The cooled mixture was 
concentrated under reduced pressure, the residue suspended 
in sodium bicarbonate solution (15 ml) and extracted with 
ethyl acetate (3x15 ml). The combined organic extracts were 
dried (MgSO) and evaporated under reduced pressure. The 
residual gum was purified by column chromatography on 
silica gel twice, using dichloromethane:methanol:0.88 
ammonia (89:10:1) as eluant and repeated using ethylacetate: 
methanol:diethylamine (78:20:2) as eluant to afford the title 
compound, 32 mg, as a beige foam. 
0231 & CDC1): 1.02 (3H, t), 1.41 (3H, t), 1.58 (3H, t), 
2.41 (2H, q), 2.56 (7H, m), 3.10 (6H, m), 3.27 (2H, t), 4.47 
(2H, t), 4.77 (2H, q), 8.61 (1H, s), 9.00 (1H, s), 10.50-10.80 
(1H, brs). 
0232 LRMS: m/z 519 (M+1)" 
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EXAMPLES 13 TO 15 

0233. The following tabulated examples of the general 
Structure: 

O HN 2 \, 
N-R1 

N S. 

ins 
21 

o==o 

C 
N 

were prepared from the corresponding carboxamides, follow 
ing a similar procedure to that described in example 12. 

Exam- Yield 

ple R1 (%) 'Hnmr 

131 CH3 81 8 (CDC1): 1.02 (3 H, t), 
1.42 (3 H, t), 1.583 H, 

1Nu-Nn t), 2.30 (6 H, s), 2.41 
CH3 (2 H, q), 2.56 (4H, m), 

2.90 (2 H, t), 3.05 (2 H, 
q), 3.14 (4 H, m), 4.40 
(2 H, t), 4.75 (2 H, q), 
8.61 (1 H, s), 9.02 (1 H, 
s), 10.62 (1 H, s). 

CH 21 8 (CDC1): 1.03 (3 H, t), 
HC 1.40 (3 H, t), 1.44 (9 H, 

N. O CH3 s), 1.58 (3 H, t), 2.41 
1a- Y. (2 H, q), 2.54-2.68 (7 H, 

O CH3 m), 3.01 (2 H, q), 3.16 
(4H, m), 3.78 (2 H, t), 
4.47 (2 H, m), 4.78 (2 H, 
q), 8.63 (1 H, s), 9.04 
(1 H, s), 10.66 (1 H, 
brs). 

151 CH 58 8 (CDC1): 1.02 (3 H, t), 
N 1.40 (3 H, t), 1.58 (3 H, 

t), 1.93 (2 H, m), 2.16 
(2 H, m), 2.36 (3 H, s), 

: 2.41 (2 H, q), 2.56 (6 H, 
m), 3.04 (4 H, m), 3.14 
(4H, m), 4.22 (1 H, m), 
4.77 (2 H, q), 8.62 (1 H, 
d), 9.01 (1 H, d), 10.54 
(1 H, s). 

'= column eluant of dichloromethane:methanol 
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EXAMPLE 16 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(1-methylazetidin-3-yl)-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 
0234 

0235 A mixture of the title compound from preparation 
53 (470 mg, 0.86 mmol) and potassium bis(trimethylsilyl) 
amide (600 mg, 3.0 mmol) in ethanol (45ml) was heated at 
130° C. for 16 hours. The cooled mixture was concentrated 
under reduced pressure, the solution diluted with aqueous 
sodium bicarbonate solution to give pH 8, and extracted with 
ethyl acetate (3x). The combined organic extracts were dried 
(MgSO) and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica gel 
using dichloromethane:methanol:0.88 ammonia (91.75:7.5: 
0.75) as eluant to give the title compound, 170 mg. 
0236 8 (CDC1): 1.02 (3H, t), 1.38 (3H, t), 1.58 (3H, m), 
2.40 (2H, q), 2.50 (3H, s), 2.57 (4H, m), 3.01 (2H, q), 3.16 
(4H, m), 3.79 (2H, t), 3.90 (2H, t), 4.78 (2H, q), 5.12 (1H, m), 
8.62 (1H, d), 9.01 (1H, d), 10.62 (1H, s). 

EXAMPLE 17 

5-2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 
pyridin-3-yl-2-dimethylaminoethyl-3-ethyl-2,6- 
dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0237) 

0238 A mixture of the title compound from preparation 
55 (150 mg, 0.27 mmol) and potassium bis(trimethylsilyl) 
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amide (109 mg, 0.55 mmol) in n-butanol (5 ml) was heated at 
120° C. for 16 hours in a sealed vessel. The cooled reaction 
mixture was poured into saturated aqueous Sodium bicarbon 
ate solution, and extracted with ethyl acetate. The combined 
organic extracts were dried (MgSO4), and evaporated under 
reduced pressure. The crude product was purified by column 
chromatography on silica gel using dichloromethane:metha 
nol (90:10) as eluant to afford the title compound as a white 
foam, 27 mg. 
0239) & (CDC1): 1.02 (6H, m), 1.42 (3H, t), 1.57 (2H, m), 
1.95 (2H, m), 2.30 (6H, s), 2.41 (2H, q), 2.57 (4H, m), 2.90 
(2H, t), 3.05 (2H, q), 3.16 (4H, m), 4.40 (2H, t), 4.66 (2H, t), 
8.61 (1H, d), 9.01 (1H, t), 10.60 (1H, s). 

EXAMPLE 1.8 

2-(AZetidin-3-yl)-5-2-ethoxy-5-(4-ethylpiperazin-1- 
ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihydro-7H 
pyrazolo 4,3-dipyrimidin-7-one ditrifluoroacetate 

0240 

0241 Trifluoroacetic acid (3 ml) was added to a solution 
of the title compound from preparation 63 (350 mg, 0.57 
mmol) in dichloromethane (3 ml), and the reaction stirred at 
room temperature for 2/2 hours. The reaction was concen 
trated under reduced pressure and the residual gum was tritu 
rated several times with ether. The resulting Suspension was 
sonicated for a minute, then the solid filtered, washed with 
ether, and dried to give the title compound as a white powder, 
280 mg. 
0242 Found: C, 42.82; H, 4.80; N, 14.92. C.H.N.O.S: 
2CFCOH: HO requires C, 42.52; H, 4.76: N, 14.69%. 

8 (DMSOd): 1.14 (3H, m), 1.21 (3H, t), 1.34 (3H, t), 2.70 
3.44 (12H, m), 4.47 (6H, m), 5.68 (1H, m), 8.24 (1H, s), 8.74 
(1H, s), 9.14-9.30 (2H, m), 12.02 (1H, s). 
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EXAMPLE19 

2-(AZetidin-3-yl)-5-5-(4-ethylpiperazin-1-ylsulpho E} -methylbutoxy)pyridin-3-yl)-3-ethyl-2,6- 
dihydro-7H-pyrazolo 4.3-dpyrimidin-7-one Ditrif 

luoroacetate 
0243 

O 

O HN 2N 

sk N S. NH 

r 
2 

o==o 
N 

C D 2CFCO2H 
u 

0244. The title compound was obtained as a beige-co 
loured powder, (51%), from the title compound of prepara 
tion 66, following a similar procedure to that described in 
example 18. 
0245) 8 (DMSOd): 0.86 (3H, t), 1.07-146 (12H, m), 
2.41-3.50 (12H, m), 4.49 (4H, m), 5.38 (1H, m), 5.68 (1H, m), 
is gh, s), 8.74 (1H, s), 9.00 (1H, m), 9.26 (1H, m), 11.96 
1H, s). 

EXAMPLE 20 

5-5-(4-Ethylpiperazin-1-ylsulphonyl)-2-n-propoxy 
E. -3-ethyl-2-[2-(methylamino)ethyl-2,6- ihydro-7H-pyrazolo 4.3-dpyrimidin-7-one ditrif 

luoroacetate 

0246 

l O 
O HN 2N 

N 
S. / r \- 

21 

o==o 
N 

C D 2CFCO2H 
u 

0247 The title compound was obtained as a white solid, 
(79%) from the title compound from preparation 61 and tri 
fluoroacetic acid, following the procedure described in 
example 18. 
0248 8 (DMSOd): 0.94 (3H, t), 1.12 (3H, m), 1.26 (3H, 

t), 1.73 (2H, m), 2.41 (6H, m), 2.60 (3H, s), 2.68-3.60 (7H, 
m), 4.39 (2H, t), 4.60 (2H, t), 8.23 (1H, s), 8.57 (2H, m), 8.74 
(1H, s), 11.94 (1H, s). 
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EXAMPLE 21 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(1-ethylazetidin-3-yl)-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0249 

0250 Sodium triacetoxyborohydride (81 mg, 0.38 mmol) 
was added to a solution of the title compound from example 
18 (215 mg, 0.28 mmol), acetaldehyde (17.3 ul. 0.31 mmol), 
acetic acid (16 ul, 0.28 mmol) and triethylamine (7.9%, 0.28 
mmol) in tetrahydrofuran (6 ml), and the reaction stirred at 
room temperature for 16 hours. The reaction mixture was 
diluted with Saturated aqueous sodium bicarbonate Solution 
(30 ml), and this mixture extracted with ethyl acetate (2x30 
ml). The combined organic extracts were dried (MgSO), and 
evaporated under reduced pressure. The residual gum was 
purified by column chromatography on silica gel using 
dichloromethane:methanol (90:10) as eluant, to give the title 
compound, 120 mg. 
(0251 8 (CDC1): 1.04 (6H, m), 1.38 (3H, t), 1.58 (3H, t), 
2.41 (2H, q), 2.57 (4H, m), 2.68 (2H, q), 3.01 (2H, q), 3.15 
(4H, m), 3.76 (2H, m), 3.95 (2H, m), 4.76 (2H, q), 5.16 (1H, 
m), 8.63 (1H, d), 9.02 (1H, d), 10.68 (1H, s). 

EXAMPLE 22 

2-(1-Acetylazetidin-3-yl)-5-2-ethoxy-5-(4-ethylpip 
erazin-1-ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0252) 
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0253 Acetyl chloride (6 mg, 0.076 mmol) was added to a 
mixture of the title compound from example 18 (43 mg 0.056 
mmol) and triethylamine (8.5 mg, 0.086 mmol) in dichlo 
romethane (2 ml), and the reaction stirred for 36 hours at room 
temperature. The mixture was treated with aqueous saturated 
sodium bicarbonate solution and extracted with ethyl acetate 
(2x). The combined organic extracts were dried (MgSO), 
and evaporated under reduced pressure. The residual gum 
was purified by column chromatography on silica gel using an 
elution gradient of dichloromethane:methanol (97.3 to 95:5) 
to give the title compound, 19 mg. 
0254 &(CDC1): 1.02 (3H, t), 1.38 (3H, t), 1.60 (3H, t), 
1.98 (3H, s), 2.42 (2H, q), 2.58 (4H, m), 3.02 (2H, q), 3.16 
(4H, m), 4.50 (2H, m), 4.59 (1H, m), 4.78 (2H, q), 5.05 (1H, 
m), 5.31 (1H, m), 8.62 (1H, d), 9.01 (1H, d), 10.70 (1H, s). 

EXAMPLE 23 

2-(1-Acetylpiperidin-4-yl)-5-2-ethoxy-5-(4-eth 
ylpiperazin-1-ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0255 

(0256 The title compound was obtained (30%) from the 
compound of preparation 68, and acetyl chloride, following 
the procedure described in example 22. 
0257 &(CDC1): 1.02 (3H, t), 1.40 (3H, t), 1.56 (3H, t), 
2.00 (2H, m), 2.17 (3H, s), 2.23-2.44 (4H, m), 2.55 (4H, m), 
2.78 (1H, m), 3.09 (6H, m), 3.27 (1H, m), 4.06 (1H, m), 4.50 
(1H, m), 4.70-4.90 (3H, m), 8.62 (1H, d), 9.02 (1H, d), 10.60 
(1H, s). 
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EXAMPLE 24 

2-(2-Acetyl(methyl)aminoethyl-5-5-(4-ethylpip 
erazin-1-ylsulphonyl)-2-n-propoxypyridin-3-yl-3- 
ethyl-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7- 

O 

0258 

l O 
N 

O HN e Y O 

N 1S N N N \ X 
N 

2 \ 

o==o 

C 
u 

0259. The title compound was obtained (74%) from the 
compound of example 20, and acetyl chloride, following the 
procedure described in example 22. 
0260 & (CDC1): 1.02 (3H, t), 1.14 (3H, t), 1.40 (3H, t), 
1.99 (2H, m), 2.06 (3H, s), 2.42 (2H, q), 2.57 (4H, m), 2.80 
(3H, s), 3.01 (2H, q), 3.16 (4H, m), 3.93 (2H, t), 4.50 (2H, t), 
4.62 (2H, t), 8.62 (1H, d), 9.04 (1H, d), 10.66 (1H, s). 

EXAMPLE 25 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-1-(methylsulphonyl)piperidin-4- 
yl)-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0261 

0262 The title compound was obtained (33%) from the 
title compound from preparation 68 and methaneSulphonic 
anhydride, following a similar procedure to that described in 
example 22. 

Feb. 11, 2010 

0263) & (CDC1): 1.02 (3H, t), 1.40 (3H, t), 1.58 (3H, t), 
2.10 (2H, m), 2.40 (2H, q), 2.56 (6H, m), 2.90 (3H, s), 3.00 
3.20 (8H, m), 4.01 (2H, m), 4.21 (1H, m), 4.78 (2H, q), 8.62 
(1H, d), 9.01 (1H, s), 10.61 (1H, s). 

EXAMPLE 26 

2-(1-Acetylazetidin-3-yl)-5-2-n-butoxy-5-(4-eth 
ylpiperazin-1-ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0264 

0265 Trifluoroacetic acid (0.5 ml) was added to a solution 
of the title compound from preparation 65 (28 mg, 0.043 
mmol) in dichloromethane (0.5 ml), and the solution stirred 
for 2/2 hours at room temperature. The mixture was evapo 
rated under reduced pressure and the residue triturated with 
ether several times. The resulting precipitate was filtered off, 
washed with ether and dried, to give a beige-coloured solid. 
Acetylchloride (16 ul, 0.22 mmol) was added to a solution of 
this intermediate indichloromethane (3 ml) and triethylamine 
(61 ul, 0.44 mmol), and the reaction stirred at room tempera 
ture for 16 hours. Aqueous saturated Sodium bicarbonate 
solution (10 ml) was added, and the mixture extracted with 
ethyl acetate. The combined organic extracts were dried 
(MgSO4) and evaporated under reduced pressure to give a 
gum. The crude product was purified by column chromatog 
raphy on silica gel using an elution gradient of dichlo 
romethane:methanol (98:2 to 95:5) to give the title com 
pound, 7 mg. 
0266) & (CDC1): 1.02 (6H, m), 1.38 (3H, t), 1.57 (2H, m), 
1.94 (5H, m), 2.40 (2H, q), 2.47 (4H, m), 3.02 (2H, q), 3.14 
(4H, m), 4.50 (2H, m), 4.59 (1H, m), 4.67 (2H, m), 5.06 (1H, 
m), 5.31 (1H, m), 8.62 (1H, d), 9.01 (1H, d), 10.68 (1H, s). 
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EXAMPLE 27 

5-2-iso-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-2-(2-methoxyethyl)-3-n-propyl-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0267 

0268 Potassium bis(trimethylsilyl)amide (149.7 mg, 0.75 
mmol) was added to a solution of the title compound of 
example 3 (80 mg, 0.15 mmol) in 2-methyl-n-propanol (5 ml) 
and the reaction stirred at 120° C. for 18 hours. The cooled 
mixture was concentrated under reduced pressure and the 
residue suspended in water (10 ml), and extracted with ethyl 
acetate (3x10 ml). The combined organic extracts were dried 
(MgSO) and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica 
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gel, using an elution gradient of dichloromethane:methanol 
(100:0 to 95:5) to afford the title compound, 67 mg, as a solid. 
0269. Found: C, 54.92; H, 7.08; N, 16.92. C.H.N.O.S: 
0.7HO requires C, 54.38: H, 7.09: N, 17.07%. 
(0270 & (CDC1): 1.03 (6H, m), 1.14 (6H,d), 1.83 (2H, m), 
2.30 (1H, m), 2.41 (2H, q), 2.55 (4H, m), 3.01 (2H, t), 3.13 
(4H, m), 3.30 (3H, s), 3.90 (2H, t), 4.46 (4H, m), 8.61 (1H, s), 
9.01 (1H, s), 10.60 (1H, s). 
0271 LRMS: m/z 562 (M+1)* 

EXAMPLES 28 TO 33 

0272. The compounds of the following tabulated 
examples of general formula: 

O 

R3 
Yo HN 2N 

N-R1 
S. S. 

r 
2 

o==o 

C 
were prepared from the appropriate 2-ethoxypyridin-3- 
ylpyrazolo 4.3-dipyrimidinone and alcohol, following simi 
lar procedures to that described in example 27. 

R Data 

28 O 1N1-S Found: C, 54.88; H, 7.08; N, 17.13, C.H.N.O.S: 0.6HO 1'N-1\,. HC 26-113gly 7's 2 * requires C, 54.55; H, 7.08; N, 17.13% 
8 (CDC1): 1.02 (6 H, 2xt), 1.40 (3 H, t), 1.56 (2 H, m), 
1.83 (2 H, m), 1.94 (2 H, m), 2.41 (2 H, q), 2.55 (4H, m), 
3.00 (2 H, t), 3.16 (4H, m), 3.30 (3 H, s), 3.92 (2 H, t), 
4.45 (2 H, t), 4.67 (2 H, t), 8.61 (1 H, s), 9.01 (1 H, s), 
10.60 (1 H, s). 
LRMS: m/z 562 (M + 1)" 

29 1'N-1S 1N1\ Found: C, 52.90; H, 6.79; N, 16.86, C2HNOS 
H3C is H3C requires C, 53.27; H, 6.62: N, 17.36% 

30 CH3 

8 (CDCl3): 1.02 (6 H, m), 1.84 (2 H, m), 2.42 (2 H, q), 
2.56 (4H, m), 3.01 (2 H, t), 3.15 (4H, m), 3.29 (3 H, s), 
3.57 (3 H, s), 3.88 (4H, m), 444 (2 H, t), 4.78 (2 H, t), 
8.61 (1 H, s), 8.98 (1 H, s), 10.76 (1 H, s). 
LRMS: m/z 564 (M+ 1)" 

n-Bu 8 (CDC1): 1.02 (6 H, t), 1.38 (3 H, t), 1.57 (2 H, m), 1.96 
(2 H, m), 2.41 (2 H, q), 2.50 (3 H, s), 2.56 (4H, m), 3.00 
(2 H, q), 3.15 (4H, m), 3.79 (2 H, t), 3.94 (2 H, t), 4.68 
(2 H, t), 5.12 (1 H, m), 8.62 (1 H, d), 9.01 (1 H, d), 10.61 
(1 H, s). 
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-continued 

Ex R R Data 

31 CH 
/ 3 

J 
: 

(1 H, s). 

/NCH, 

(1 H, s). 

/NCH, 

32 

J 
: 

33 
N 

/ (1 H, brs). 
: 

wherein for examples 28 and 29 R2 is n-propyl and for 
examples 30 to 33 R2 is ethyl. 

EXAMPLE 34 

5-2-iso-Butoxy-5-(4-methylpiperazin-1-ylsulpho 
nyl)pyridin-3-yl)-3-ethyl-2-(2-methoxyethyl)-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0273 

0274 Potassium bis(trimethylsilyl)amide (306 mg, 1.54 
mmol) was added to a solution of the title compound of 
example 2 (155 mg 0.31 mmol) in 2-methyl-n-propanol (10 
ml) and the reaction stirred under reflux for 24 hours. The 
cooled mixture was evaporated under reduced pressure and 
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* 8 (CDC1): 1.01 (3 H, t), 1.37 (3 H, t), 2.40 (2 H, q), 2.55 
(7 H, m), 3.00 (2 H, q), 3.13 (4 H, m), 3.25 (2 H, t), 3.80 
(2 H, t), 3.95 (2 H, t), 4.88 (2 H, t), 5.12 (1 H, m), 7.22 
(2 H, m), 7.38 (3 H, m), 8.62 (1 H, d), 9.00 (1 H, d), 10.49 

8 (CDC1): 1.02 (9 H, t), 1.38 (3 H, t), 1.57 (2 H, m), 1.96 
(2 H, m), 2.41 (2 H, q), 2.56 (4H, m), 2.67 (2 H, q), 3.01 
(2 H, q), 3.15 (4H, m), 3.74 (2 H, t), 3.90 (2 H, t), 4.68 
(2 H, t), 5.17 (1 H, m), 8.62 (1 H, d), 9.01 (1 H, d), 10.60 

8 (CDC1): 1.02 (6 H, m), 1.37 (3 H, t), 2.41 (2 H, q), 2.57 
* (4 H, m), 2.69 (2 H, q), 3.01 (2 H, q), 3.15 (4H, m), 3.76 

(2 H, t), 3.95 (2 H, t), 5.18 (1 H, m), 5.77 (2 H, s), 7.38 
(3 H, m), 7.50 (2 H, m), 8.63 (1 H, d), 9.00 (1 H, d), 10.59 

the residue purified by column chromatography on silica gel. 
using an elution gradient of dichloromethane:methanol 
(100:0 to 95:5) to afford the title compound, 88 mg, as a solid. 
(0275 Found: C, 52.45; H, 6.43; N, 17.33. C.H.N.O.S: 
1.1 HO requires C, 52.08; H, 6.77: N, 17.71%. 
(0276 8 (CDC1): 1.14 (6H, d), 1.41 (3H, t), 2.30 (4H, m), 
2.52 (4H, m), 3.07 (2H, q), 3.15 (4H, m), 3.30 (3H, s), 3.92 
(2H, t), 4.46 (4H, m), 8.62 (1H, s), 9.03 (1H, S). 
(0277 LRMS: m/z 534 (M+1)* 

EXAMPLES 3.5 to 40 

0278. The compounds of the following tabulated 
examples of the general formula: 

were prepared from the title compound of example 8 and the 
appropriate alcohol, following similar procedures to that 
described in example 34. 
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EXAMPLE 42 

2-Cyclobutylmethyl-3-Ethyl-5-5-(4-ethylpiperazin 
1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yl)-2, 

6-dihydro-7H-pyrazolo 4.3-dpyrimidin-7-one 

0283 

0284. The title compound was obtained as a white solid 
(64%) from the title compound from example 7 and 2-meth 
oxyethanol, following the procedure described in example 
41. 
0285) & (CDC1): 1.01 (3H, t), 1.40 (3H, t), 1.80-1.98 (5H, 
m), 2.05 (2H, m), 2.40 (2H, q), 2.54 (4H, m), 3.00 (2H, m), 
3.15 (4H, m), 3.55 (3H, s), 3.83 (2H, t), 4.30 (2H, d), 4.76 (2H, 
t), 8.60 (1H, s), 8.96 (1H, d), 10.74 (1H, brs). 

EXAMPLE 43 

3-Ethyl-5-5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2- 
methoxyethoxy)pyridin-3-yl)-2-(2-methoxy-1-meth 
ylethyl)-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin 

7-one 

0286 

O 

l O 
N 

S. 1s-1s V 
2 

o==o 

C 
u 

0287. The title compound was obtained as a yellow foam 
(57%) from the title compound from example 9 and 2-meth 
oxyethanol, following the procedure described in example 
41. 
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0288 8 (CDC1): 1.02 (3H, t), 1.38 (3H, t), 1.59 (3H, d), 
2.41 (2H, q), 2.56 (4H, m), 3.05 (6H, m), 3.22 (3H, s), 3.56 
(3H, s), 3.72 (1H, m), 3.84 (2H, m), 3.96 (1H, dd), 4.71 (1H, 
m), 4.78 (2H, m), 8.61 (1H, s), 8.97 (1H, s), 10.78 (1H, brs). 

EXAMPLE 44 

3-Ethyl-5-5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2- 
methoxy-1-methylethoxy)sulphonyl)pyridin-3-yl)-2- 
(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo 4,3-d 

pyrimidin-7-one and 

EXAMPLE 45 

3-Ethyl-5-5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2- 
methoxy-1-methylethoxy)sulphonyl)pyridin-3-yl)-2- 
(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo 4,3-d 

pyrimidin-7-one 

0289 

0290. A mixture of the title compound from example 8 
(250 mg, 0.48 mmol) and potassium bis(trimethylsilyl)amide 
(480 mg, 2.41 mmol) in 1-methoxy-2-propanol (20 ml) was 
heated at 120° C. for 18 hours. The cooled mixture was 
evaporated under reduced pressure and the residue purified by 
column chromatography on silica gel using an elution gradi 
ent of dichloromethane:methanol (100:0 to 95:5) to give a 
white solid. This material was purified by HPLC, using a 
Chiralpak AD 250 column, with hexane: 1% diethylamine in 
iso-propanol (85:15) as eluant, to give the title compound of 
example 44, 49 mg. 
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-continued 

O HN 2N 
N 

S. N1 n s \ OH 

21 

OR i EO 

C 
0304 Potassium bis(trimethylsilyl)amide (200 mg, 1.0 
mmol) was added to a solution of the title compound from 
preparation 60 (120 mg, 0.2 mmol) in 1-methoxy-2-propanol 
(10 ml), and the reaction heated under reflux for 18 hours. The 
cooled mixture was evaporated under 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 give the title compound of example 48, 8 
ng. 
0305 & (CDC1): 1.02 (3H, t), 1.40 (3H, t), 1.50 (3H, d), 
2.41 (2H, q), 2.58 (4H, m), 3.10 (7H, m), 3.58 (3H, s), 3.70 
(2H, m), 4.20 (2H, m), 4.40 (2H, m), 5.59 (1H, m), 8.61 (1H, 
d), 8.88 (1H, d), 10.90 (1H, s). 
(0306 LRMS: m/z 550 (M+1)" 
and the title compound of example 49 as a white solid. 
0307) & (CDC1): 1.02 (3H, t), 1.40 (3H, t), 1.58 (3H, t), 
2.41 (2H, q), 2.56 (4H, m), 2.87 (1H, brs), 3.02-3.19 (6H, m), 
4.22 (2H, m), 4.42 (2H, t), 4.77 (2H, q), 8.62(1H, s), 9.02(1H, 
s), 10.66 (1H, s). 
0308 LRMS: m/z 506 (M+1)" 

EXAMPLE SO 

2-(2-Ethoxyethyl)-5-5-(4-ethylpiperazin-1-ylsul 
phonyl)-2-(2-methoxyethoxy)pyridin-3-yl)-3-ethyl 
2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0309 

0310 Potassium bis(trimethylsilyl)amide (359 mg, 1.8 
mmol) was added to a solution of the title compound from 

37 
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preparation 70 (250 mg. 0.45 mmol) in 2-methoxyethanol (5 
ml), and the reaction heated under reflux for 6 hours. Tlc 
analysis showed starting material remaining, so additional 
potassium bis(trimethylsilyl)amide (90 mg, 0.45 mmol) was 
added to the cooled mixture, and the reaction stirred for a 
further 4 hours under reflux. The cooled mixture was concen 
trated under reduced pressure and the residue purified by 
column chromatography on silica gel using dichloromethane: 
methanol (95:5) as eluant. The product was triturated with 
ether and pentane to afford the title compound as a crystalline 
solid, 75 mg. 
0311 Found: C, 52.88; H, 6.59; N, 17.39. CHNOS 
requires C, 53.27; H, 6.62: N, 17.39%. 
0312 d (CDC1): 1.02 (3H, t), 1.12 (3H, t), 1.40 (3H, t), 
2.41 (2H, q), 2.57 (5H, m), 3.06 (2H, q), 3.15 (4H, m), 3.42 
(2H, q), 3.57 (3H, s), 3.85 (2H, t), 3.94 (2H, t), 4.44 (2H, t), 
4.78 (2H, t), 8.61 (1H, s), 8.98 (1H, s), 10.78 (1H, s). 

EXAMPLE 51 

2-(iso-Butyl)-3-ethyl-5-[2-(2-methoxyethoxy)-5-(4- 
methylpiperazin-1-ylsulphonyl)pyridin-3-yl)-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0313 

l 
l O 

O HN 2N 
N 

N S. r )- 
2 

o==o 

C 

0314 Potassium bis(trimethylsilyl)amide (732 mg, 3.68 
mmol) was added to a solution of the title compound from 
preparation 40 (95.8 mg, 1.84 mmol) in 2-methoxyethanol (20 
ml) and the reaction stirred for 16 hours at 120°C. The cooled 
mixture was concentrated under reduced pressure, the residue 
dissolved in water (25 ml) and the pH adjusted to 2 using 
hydrochloric acid (2N). The solution was washed with ethyl 
acetate, neutralised and the resulting precipitate filtered off. 
The solid was dissolved in ethyl acetate, evaporated under 
reduced pressure and the crude product was purified by col 
umn chromatography on silica gel using dichloromethane: 
methanol:0.88 ammonia (95:5:0.5) as eluant to give the title 
compound, 53 mg. 
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0315 & (CDC1): 0.97 (6H, d), 1.40 (3H, t), 2.28 (4H, m), 
2.52 (4H, m), 3.02 (2H, q), 3.16 (4H, m), 3.57 (3H, s), 3.86 
(2H, t), 4.10 (2H, d), 4.78 (2H, t), 8.61 (1H, d), 8.98 (1H, d), 
10.79 (1H, s). 
0316 LRMS: m/z 534 (M+1)" 

EXAMPLE 52 

2-(iso-Butyl)-3-ethyl-5-5-(4-ethylpiperazin-1-ylsul 
phonyl)-2-(2-methoxyethoxy)pyridin-3-yl)-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0317 

O 

l O 
O HN 2N 

N 
N S. Sr. )- 

21 

o==o 

C 
N 

0318 Potassium bis(trimethylsilyl)amide (1.85 g, 9.35 
mmol) was added to a solution of the title compound from 
preparation36 (1.0g, 1.89 mmol) in 2-methoxyethanol (8 ml) 
and the reaction stirred for 18 hours at 120° C. The cooled 
mixture was concentrated under reduced pressure, and the 
residue partitioned between water (200 ml) and dichlo 
romethane (200 ml). The resulting precipitate was filtered off, 
and the layers separated. The aqueous phase was extracted 
with dichloromethane (2x200 ml), and the combined organic 
Solutions evaporated under reduced pressure, to give a cream 
solid. The isolated solids were combined and purified by 
column chromatography on silica gel using dichloromethane: 
methanol (90:10) as eluant to give the title compound as a pale 
yellow solid, 220 mg. 
0319 8 (CDC1): 0.95 (6H, d), 1.05 (3H, t), 1.40 (3H, d), 
2.40 (3H, m), 2.55 (4H, m), 3.00 (2H, q), 3.10 (4H, m), 3.55 
(3H, s), 3.85 (2H, t), 5.05 (2H, d), 4.80 (2H, t), 8.60 (1H, s), 
8.95 (1H, s), 10.80 (1H, s). 
0320 LRMS: m/z 549 (M+1)" 
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EXAMPLE 53 

2-Cyclobutylmethyl-3-ethyl-5-[2-(2-methoxy 
ethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin 
3-yl)-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7- 

O 

0321 

l 
l O 

O HN 2N 
N 

N S. 

ins 
2 

OESEO 

C 
0322 The title compound was obtained as a beige solid 
(31%) from the title compound from preparation 41 and 
2-methoxyethanol, using a similar procedure to that 
described 52. 
0323) & (CDC1): 1.41 (3H, t), 1.88 (4H, m), 2.07 (2H, m), 
2.26 (3H, s), 2.52 (4H, m), 3.00 (3H, m), 3.15 (4H, m), 3.57 
(3H, s), 3.86 (2H, m), 4.33 (2H, d), 4.79 (2H, t), 8.62 (1H, s), 
8.98 (1H, s), 10.75 (1H, s). 

EXAMPLE 54 

5-2-iso-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-3-ethyl-2-(1-methylpiperidin-4-yl)-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0324 

0325 A mixture of the title compound from preparation 
52 (90 mg, 0.156 mmol), potassium bis(trimethylsilyl)amide 
(156 mg, 0.78 mmol) and ethyl acetate (14 mg., 0.156 mmol) 
in iso-propanol (12 ml) was stirred at 130°C. for 6 hours in a 
sealed vessel. The cooled reaction mixture was poured into 
saturated aqueous Sodium bicarbonate solution (60 ml), and 
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0329 Sodium hydride (13 mg, 60% dispersion in mineral 
oil, 0.33 mmol) was added to a solution of the title compound 
from preparation 59 (145 mg, 0.30 mmol) in tetrahydrofuran 
(2 ml) and the solution stirred for 30 minutes. 2-Chloro-N,N- 
dimethylacetamide (40 mg 0.034 mmol) was added and the 
reaction stirred at room temperature for 16 hours, followed by 
a further 16 hours at 60° C. The cooled mixture was treated 
with aqueous sodium bicarbonate solution (15 ml) and 
extracted with ethyl acetate (2x15 ml). The combined organic 
extracts were dried (MgSO) and evaporated under reduced 
pressure. The crude product was purified by column chroma 
tography on silica gel using dichloromethane:methanol (96. 
5:3.5) as eluant, and repeated using ethyl acetate:diethy 
lamine (90:10) as eluant, to afford the title compound of 
example 59, 20 mg. 
0330 & (CDC1): 1.03 (6H, t), 1.41 (3H, t), 1.59 (2H, m), 
1.95 (2H, m), 2.41 (2H, q), 2.57 (4H, m), 3.00 (5H, m), 3.15 
(7H, m), 4.66 (2H, t), 5.44 (2H, s), 8.63 (1H, d), 9.10 (1H, d), 
10.85 (1H, s). 
and the title compound of example 60, 45 mg. 
0331) & (CDC1): 1.01 (6H, t), 1.42 (3H, t), 1.55 (2H, m), 
1.94 (2H, m), 2.40 (2H, q), 2.55 (4H, m), 3.00 (5H, m), 3.14 
(7H, m), 4.64 (2H, t), 5.19 (2H, s), 8.61 (1H, d), 9.01 (1H, d), 
10.58 (1H, s). 

EXAMPLE 61 
5-2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 

pyridin-3-yl)-3-ethyl-2-(2-methyl(methylsulphonyl) 
aminoethyl-2,6-dihydro-7H-pyrazolo 4,3-dipyri 

0332 midin-7-one 

O 

2 \, 
N SOCH 

S. \ / 
\ 

O HN 

s1S 
2 

40 
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0333 Trifluoroacetic acid (1 ml) was added to a solution 
of the title compound from preparation 62 (76 mg, 0.117 
mmol) in dichloromethane (1 ml), and the solution stirred for 
2/2 hours at room temperature. The mixture was evaporated 
under reduced pressure, the residue triturated well with ether, 
and the resulting precipitate, filtered and dried to give a white 
powder. 
Methanesulphonyl chloride (20 ul, 0.26 mmol) was added to 
a solution of this intermediate in dichloromethane (2 ml) and 
triethylamine (65 ul, 0.47 mmol), and the reaction stirred at 
room temperature for 1/2 hours. The mixture was treated with 
saturated aqueous Sodium bicarbonate solution (10 ml), and 
extracted with ethyl acetate (2x10 ml). The combined organic 
extracts were dried (MgSO) and evaporated under reduced 
pressure to give a gum. 
The crude product was purified by column chromatography 
on silica gel using dichloromethane:methanol (96:4) as eluant 
to afford the title compound as a beige foam, 30 mg. 
0334) & (CDC1): 1.02 (6H, t), 1.42 (3H, t), 1.54 (2H, m), 
1.94 (2H, m), 2.41 (2H, q), 2.57 (4H, m), 2.65 (3H, s), 2.80 
(3H, s), 3.13 (6H, m), 3.76 (2H, t), 4.52 (2H, t), 4.67 (2H, t), 
8.62 (1H, d), 9.04 (1H, d), 10.68 (1H, s). 

EXAMPLE 62 

5-2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-3-ethyl-2-1-(methylsulphonyl)piperi 
din-4-yl)-2,6-dihydro-7H-pyrazolo4.3-dpyrimidin 

7-one 

0335) 

O 

O HN 2N 
N N-SOCH 

N S. 

r 
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0336. The title compound was obtained as a white solid, 
(34%), from the title compound from preparation 67 and 
methaneSulphonyl chloride, following the procedure 
described in example 61. 
0337 8 (CDC1): 1.01 (6H, t), 1.40 (3H, t), 1.55 (2H, m), 
1.95 (2H, m), 2.08 (2H, m), 2.42 (2H, q), 2.57 (6H, m), 2.90 
(3H, s), 3.01-3.18 (8H, m), 4.01 (2H, m), 4.42 (1H, m), 4.66 
(2H, t), 8.62 (1H, d), 9.01 (1H, d), 10.60 (1H, s). 
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EXAMPLE 63 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(4-nitrophenyl)-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 
0338 

l O 
O HN 2N ( , 

N NO 

--> 
2 

OESEO 

C) 
N 

0339) Potassium bis(trimethylsilyl)amide (134 mg., 0.67 
mmol) was added to a Suspension of the title compound from 
preparation 49 (200 mg, 0.33 mmol) and ethyl acetate (50 ul, 
0.51 mmol) in ethanol (5 ml) and the reaction mixture heated 
at 120° C. in a sealed vessel for 12 hours. The cooled reaction 
was concentrated under reduced pressure and the residue 
partitioned between ethyl acetate and water, and the layers 
separated. The aqueous phase was extracted with ethyl 
acetate, the combined organic solutions dried (MgSO4), and 
evaporated under reduced pressure. The crude product was 
purified by column chromatography on silica gel using 
dichloromethane:methanol (98:2) as eluant to give the title 
compound as a yellow oil, 10 mg. 
0340 & (CDC1): 1.02 (3H, t), 1.36 (3H, t), 1.60 (3H, t), 
2.41 (2H, q), 2.57 (4H, m), 3.17 (6H, m), 4.78 (2H, q), 7.82 
(2H, d), 8.42 (2H, d), 8.66 (1H,d), 9.07 (1H, d), 10.78 (1H, br 
S). 
0341 LRMS: m/z 583 (M+1)" 

EXAMPLE 64 

2-(4-Aminophenyl)-5-2-ethoxy-5-(4-ethylpiperazin 
1-ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

0342 

Feb. 11, 2010 

0343 A solution of the title compound from example 63 
(100 mg, 0.17 mmol) in methanol (2 ml) was added to a 
Suspension of iron powder (29 mg, 0.52 mmol) in ammonium 
chloride (45 mg, 0.85 mmol) in water (2 ml), and the reaction 
heated at 60° C. for 1 hour. The cooled mixture was filtered, 
and the filtrate evaporated under reduced pressure to give the 
title compound as a pale brown solid, 93 mg. 
0344) & (CDC1): 1.02 (3H, t), 1.26 (3H, t), 1.59 (3H, t), 
2.41 (2H, q), 2.57 (4H, m), 3.03 (2H, q), 3.16 (4H, m), 3.94 
(2H, s), 4.77 (2H, q), 6.78 (2H, d), 7.27 (2H, d), 8.63 (1H, d), 
9.07 (1H, d), 10.66 (1H, s). 
(0345 LRMS: m/z 553 (M+1)" 

EXAMPLE 65 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-4-(methylsulphonyl)amino 
phenyl-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin 

7-one 

0346) 

ls O 
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N NHSOCH 
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0347 Methanesulphonyl chloride (15ul, 0.19 mmol) was 
added to an ice-cooled solution of the title compound from 
example 64 (93 mg, 0.17 mmol) in pyridine (2 ml), and the 
reaction allowed to warm to room temperature, and stirred for 
90 minutes. Tlc analysis showed starting material remaining, 
so additional methanesulphonyl chloride (15ul, 0.19 mmol) 
was added, and the reaction stirred for a further hour. The 
reaction was quenched by the addition of aqueous ammonium 
chloride solution, and extracted with ethyl acetate. The com 
bined organic extracts were dried (MgSO4) and concentrated 
under reduced pressure. The residual solid was purified by 
column chromatography on silica gel using dichloromethane: 
methanol:0.88 ammonia (90:10:1) as eluant, then repeated 
using dichloromethane:methanol:0.88 ammonia (95:5:1) to 
afford the title compound, 36 mg. 
(0348 8 (CDC1): 1.03 (3H, t), 1.34 (3H, t), 1.59 (3H, t), 
2.42 (2H, q), 2.58 (4H, m), 3.14 (9H, m), 4.78 (2H, q), 6.92 
(1H, s), 7.44 (2H, d), 7.58 (2H, d), 8.65 (1H, d), 9.07 (1H, d), 
10.75 (1H, s). 
0349 LRMS: m/z 631 (M+1)* 
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EXAMPLE 66 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-phenyl-2,6-dihydro-7H-pyrazolo 

4,3-dipyrimidin-7-one 

0350 

0351. Pyridine (0.1 ml, 1.08 mmol) was added to a mixture 
of the title compound from preparation 58 (250 mg, 0.54 
mmol), copper (II) acetate monohydrate (145 mg, 0.72 
mmol), benzeneboronic acid (132 mg, 1.08 mmol) and 4 A 
molecular sieves (392 mg) in dichloromethane (5 ml), and the 
reaction stirred at room temperature for 4 days. The reaction 
mixture was filtered and the filtrate evaporated under reduced 
pressure. The crude product was purified by column chroma 
tography on silica gel using dichloromethane:methanol:0.88 
ammonia (97:3:0.5) as eluant, and triturated with ether:hex 
ane. The resulting solid was filtered and recrystallised from 
iso-propanol:dichloromethane to give the title compound as a 
solid, 200 mg. 
0352) & (CDC1): 1.02 (3H, t), 1.47 (3H, t), 1.60 (3H, t), 
2.42 (2H, q), 2.58 (4H, m), 3.10 (2H, q), 3.17 (4H, m), 4.76 
(2H, q), 7.40 (1H, m), 7.51 (2H, m), 7.80 (2H, d), 8.67 (1H,d), 
9.16 (1H, s), 10.90 (1H, s). 
0353 LRMS: m/z 538 (M+1)* 

EXAMPLE 67 

2-(4-Cyanophenyl)-5-2-ethoxy-5-(4-ethylpiperazin 
1-ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

0354) 

42 
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0355. A mixture of the title compound from preparation 
58 (100 mg, 0.22 mmol), copper(II) acetate monohydrate (58 
mg, 0.29 mmol), 4-cyanobenzeneboronic acid (63 mg, 0.44 
mmol) and 4 A molecular sieves (156 mg) in pyridine (1 ml) 
and N-methylpyrrolidine (1 ml) was irradiated by microwave 
at full power for 3x10 seconds, followed by 2x20 seconds. 
The mixture was evaporated under reduced pressure and the 
residue purified by column chromatography on silica gel 
using dichloromethane:methanol:0.88 ammonia (95:5:0.5) 
as eluant. The product was recrystallised from dichlo 
romethane:iso-propanol to give the title compound, 45 mg. 
0356) & (CDC1): 1.03 (3H, t), 1.49 (3H, t), 1.62 (3H, t), 
2.42 (2H, q), 2.58 (4H, m), 3.08 (2H, q), 3.17 (4H, m), 4.58 
(2H, q), 7.79 (2H, d), 8.14 (2H, d), 8.70 (1H, d), 9.16 (1H,d), 
11.09 (1H, s). 
0357 LRMS: m/z 563 (M+1)" 

EXAMPLE 68 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(Pyridin-2-yl)-2,6-dihydro-7H 
pyrazolo4.3-dpyrimidin-7-one ditrifluoroacetate 

0358 

l O 
O HN 2N o 

N 
S. \ N1 N s N / 

21 

o==o 
N 

C D 2CFCO2H 
u 

0359 Tris(dibenzylideneacetone)dipalladium (O) (8 mg, 
0.009 mmol), R-BINAP (8 mg, 0.013 mmol), sodium tert 
butoxide (41 mg, 0.43 mmol) and 2-bromopyridine (50 ul, 
0.52 mmol) were added to a solution of the title compound 
from preparation 58 (200 mg, 0.43 mmol) in toluene (3 ml), 
and the reaction heated at 70° C. for 16 hours. The cooled 
mixture was evaporated under reduced pressure and the resi 
due filtered through silica gel, using dichloromethane:metha 
nol (80:20) as eluant. The product was purified by reverse 
phase HPLC on silica gel, using an elution gradient of aceto 
nitrile:0.1% aqueous trifluoroacetic acid (5:95 to 85:15) to 
afford the title compound, as a Solid, 13 mg. 
0360 8 (CDC1): 1.36 (3H, t), 1.48 (3H, t), 1.57 (3H, t), 
3.00 (2H, m), 3.14 (6H, m), 3.70 (2H, m), 3.96 (2H, m), 4.77 
(2H, q), 7.52 (1H, m), 8.15-8.26 (2H, m), 8.69 (2H, m), 8.92 
(1H, d), 10.80-11.00 (1H, s). 
0361 LRMS: m/z 539 (M+1)" 
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EXAMPLE 69 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(pyrazin-2-yl)-2,6-dihydro-7H 
pyrazolo4.3-dpyrimidin-7-one di-trifluoroacetate 

0362 

l O 

UOC-( ) N 
S. / 1s1S \ N 

2 

o==o 

C 
u 

0363 Cesium carbonate (353 mg, 1.09 mmol) followed by 
2-chloropyrazine (100 ul, 1.12 mmol) were added to a solu 
tion of the title compound from preparation 58 (500 mg, 1.08 
mmol) in N,N-dimethylformamide (10 ml), and the reaction 
heated at 120° C. for 18 hours. The cooled mixture was 
evaporated under reduced pressure and the residue was puri 
fied by column chromatography on silica gel using dichlo 
romethane:methanol:0.88 ammonia (98:2:1) as eluant. The 
product was further purified by reverse phase HPLC on silica 
gel, using an elution gradient of acetonitrile: 0.1% aqueous 
trifluoroacetic acid (5:95 to 50:50) to afford the title com 
pound, 86 mg. 
0364) & (CDC1): 1.38 (6H, 2xt), 1.58 (3H, t), 2.98-3.22 
(6H, m), 3.54 (2H, q), 3.76 (2H, m), 4.00 (2H, m), 4.78 (2H, 
q), 8.57-8.74 (3H, m), 8.98 (1H, d), 9.57 (1H, s). 
0365 LRMS: m/z 540 (M+1)* 

EXAMPLE 70 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(thiazol-2-yl)-2,6-dihydro-7H 
pyrazolo 4,3-dipyrimidin-7-one trifluoroacetate 

0366 

l O 
N N 

O HN O-(O 
--K 
21 

OESEO 

C) 
N 
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0367 The title compound was obtained, (7%) from the 
title compound from preparation 58 and 2-bromothiazole, 
following a similar procedure to that described in example 69. 
0368 8 (CDOD): 1.28-141 (6H, m), 1.48 (3H, t), 3.20 
3.34 (6H, m), 3.34-3.60 (6H, m), 4.65 (2H, q), 7.59 (1H, d), 
7.78 (1H, d), 8.58 (1H, d), 8.78 (1H, d). 
0369 LRMS: m/z 545 (M+1)" 

EXAMPLE 71 

2-(6-Chloropyrimidin-4-yl)-5-2-ethoxy-5-(4-eth 
ylpiperazin-1-ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0370 

l O C 
O HN 2N o 

N \ / S. N1N s R / 
2 

o==o 

C 
N 

0371 Sodium hydride (22 mg, 60% dispersion in mineral 
oil, 0.55 mmol) was added to an ice-cooled solution of the 
title compound from preparation 58 (250 mg 0.54 mmol) in 
tetrahydrofuran (5 ml), and the solution then allowed to warm 
to room temperature. 4,6-Dichloropyrimidine (80 mg, 0.54 
mmol) was added, and the reaction stirred at 65° C. for 18 
hours. The cooled mixture was evaporated under reduced 
pressure and the residue purified by column chromatography 
on silica gel using dichloromethane:methanol:0.88 ammonia 
(95:5:0.5) as eluant. The product was triturated with dichlo 
romethane to afford the title compound as a pale yellow solid, 
5 mg. 
0372) & (CDC1): 1.02 (3H, t), 1.40 (3H, t), 1.60 (3H, t), 
2.42 (2H, q), 2.58 (4H, m), 3.16 (4H, m), 3.62 (2H, q), 4.78 
(2H, q), 8.40 (1H, s), 8.67 (1H, d), 8.97 (1H, s), 9.10 (1H, d), 
10.79 (1H, s). 
0373) LRMS: m/z 574, 576 (M+1)" 
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EXAMPLE 72 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(pyrimidin-2-yl)-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

0374 

O 

S is - 
N1 N co 2 

O O FS 

O 
- 

0375. The title compound was obtained (8%), from the 
compound from preparation 58 and 2-chloropyrimidine, fol 
lowing a similar procedure to that described in example 71. 
0376 Found: C, 53.33; H, 5.36: N, 23.12. CHNOS 
requires C, 53.42; H, 5.42: N, 23.36%. 
0377 8 (CDC1): 1.03 (3H, t), 1.37 (3H, t), 1.59 (3H, t), 
2.41 (2H, q), 2.58 (4H, m), 3.17 (4H, m), 3.55 (2H, q), 4.78 
(2H, q), 7.42(1H, m), 8.64 (1H, d), 8.95 (2H,d), 9.11 (1H, d), 
10.73 (1H, s). 
0378 LRMS: m/z 540 (M+1)" 

EXAMPLE 73 

5-5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(2-meth 
oxyethoxy)pyridin-3-yl)-3-ethyl-2-(pyrimidin-2-yl)- 
2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0379 

-O O 

O HN 2N -K N \ 
1s-1s-1s N / 

2 

OFSFO 
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N 
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0380 Sodium hydride (19 mg, 60% dispersion in mineral 
oil, 0.48 mmol) was added to an ice-cold solution of the title 
compound from preparation 69 (200 mg, 0.41 mmol) in tet 
rahydrofuran (4 ml), and the solution stirred for 30 minutes. 
2-Chloropyrimidine (56 mg, 0.48 mmol) was added, and the 
reaction heated under reflux for 18 hours. The mixture was 
evaporated under reduced pressure, the residue diluted with 
water, and extracted with dichloromethane. The combined 
organic extracts were dried (MgSO), 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) to give the title 
compound, 31 mg. 
0381) & (CDC1): 1.02 (3H, t), 1.36 (3H, t), 2.42 (2H, q), 
2.58 (4H, m), 3.18 (4H, m), 3.50 (2H, q), 3.58 (3H, s), 3.88 
(2H, t), 4.80 (2H, t), 7.42 (1H, m), 8.64 (1H, d), 8.95 (2H, d), 
9.02 (1H, d), 10.82 (1H, s). 
0382 LRMS: m/z 570 (M+1)" 

EXAMPLE 74 

2-(1,3-Benzoxazol-2-yl)-5-5-(4-ethylpiperazin-1- 
ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yl)-3- 
ethyl-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7- 

O 
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0384 The title compound was obtained (35%), from the 
title compound from preparation 69 and 2-chlorobenzox 
azole, following the procedure described in example 73. 
0385) & (CDC1): 1.02 (3H, t), 1.50 (3H, t), 2.42 (2H, q), 
2.58 (4H, m), 3.18 (4H, m), 3.59 (3H, s), 3.62 (2H, q), 3.87 
(2H, t), 4.80 (2H, t), 7.43 (2H, m), 7.64 (1H, m), 7.80 (1H, m), 
8.65 (1H, d), 9.02 (1H, d), 10.98 (1H, s). 
0386 LRMS: m/z 609 (M+1)" 
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EXAMPLE 75 

3-Ethyl-5-5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2- 
methoxyethoxy)pyridin-3-yl)-2-phenyl-2,6-dihydro 

7H-pyrazolo 4,3-dipyrimidin-7-one 
0387 

l O 
O HN 2N 

N 
N S. 
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0388 Potassium bis(trimethylsilyl)amide (294 mg, 1.47 
mmol) was added to a solution of the compound from 
example 66 (200 mg, 0.37 mmol) in 2-methoxyethanol (10 
ml), and the reaction heated under reflux for 18 hours. The 
mixture was evaporated under reduced pressure and the resi 
due purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (97:3:0.5) as elu 
ant. The product was recrystallised from dichloromethane: 
iso-propanol to give the desired compound as a white solid, 
82 mg. 
0389 Found: C, 57.06; H, 5.83; N, 17.27. CHNOS 
requires C, 57.13; H, 5.86; N, 17.27%. 
0390 8 (CDC1): 1.02 (3H, t), 1.46 (3H, t), 2.42 (2H, q), 
2.57 (4H, m), 3.16 (2H, q), 3.17 (4H, m), 3.56 (3H, s), 3.84 
(2H, t), 4.58 (2H, t), 7.38 (1H, m), 7.48 (2H, m), 7.80 (2H, m), 
8.64 (1H, m), 9.04 (1H, m), 11.10 (1H, brs). 
0391) LRMS: m/z 568 (M+1)* 

EXAMPLE 76 

5-2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-1-(2-methoxyethyl)-3-n-propyl-1,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 
0392 
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0393 A mixture of the title compound of preparation 57 
(440 mg, 0.82 mmol), and potassium bis(trimethylsilyl)a- 
mide (196 mg, 0.98 mmol) in ethanol (15 ml) was heated at 
100° C. for 18 hours, in a sealed vessel. The cooled mixture 
was concentrated under reduced pressure, the residue parti 
tioned between ethyl acetate (20 ml) and brine (10 ml), and 
the layers separated. The organic phase was separated, dried 
(MgSO), 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) to afford the title compound, 275 mg, as a pale 
yellow solid. 
0394 8 (CDC1): 1.02 (3H, t), 1.60 (3H, t), 1.86 (2H, m), 
2.29 (3H, s), 2.52 (4H, m), 2.95 (2H, t), 3.16 (4H, m), 3.35 
(3H, s), 3.87 (2H, t), 4.78 (4H, m), 8.64 (1H, s), 9.09 (1H, s), 
10.81 (1H, s). 
0395 LRMS: m/z 520 (M+1)* 

EXAMPLE 77 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro 

7H-pyrazolo 4,3-dipyrimidin-7-one 

0396 

0397. A mixture of the title compound of preparation 56 
(1.02 g, 1.9 mmol) and potassium tert-butoxide (533 mg, 4.75 
mmol) in ethanol (40 ml) was heated at 100° C. in a sealed 
vessel for 18 hours. The cooled mixture was concentrated 
under reduced pressure and the residue partitioned between 
ethyl acetate (50 ml) and brine (25 ml), and the layers sepa 
rated. The organic phase was washed with brine (25 ml), dried 
(MgSO), and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica 
gel, using an elution gradient of ethyl acetate:methanol 
(100:0 to 90:10) to afford the title compound, 698 mg, as a 
pale yellow solid. 
0398. Found: C, 53.00; H, 6.39; N, 18.87 CHNOS 
requires C, 53.16; H, 6.40; N, 18.87%. 
0399) & (CDC1): 1.03 (3H, t), 1.40 (3H, t), 1.59 (3H, t), 
2.41 (2H, q), 2.57 (4H, m), 3.00 (2H, q), 3.15 (4H, m), 3.35 
(3H, s), 3.88 (2H, t), 4.78 (4H, m), 8.63 (1H, s), 9.09 (1H, s), 
10.83 (1H, s). 
(0400 LRMS: m/z 520 (M+1)" 
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EXAMPLE 78 

2-Cyclobutylmethyl-3-ethyl-5-5-(4-ethylpiperazin 
1-ylsulphonyl)-2-(pyrrolidin-1-yl)pyridin-3-yl)-2,6- 

dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 

04.01 

0402. A mixture of the title compound from example 7 
(200 mg, 0.38 mmol) and copper sulphate pentahydrate (74 
mg, 0.30 mmol) in pyrrolidine (4 ml) was heated under reflux 
for 18 hours. The cooled mixture was concentrated under 
reduced pressure and the residue purified by column chroma 
tography on silica gel twice using an elution gradient of 
dichloromethane:methanol (100:0 to 95:5) to give the title 
compound as a pale brown Solid, 109 mg. 
0403) & (CDC1): 1.04 (3H, m), 1.38 (3H, t), 1.90 (8H, m), 
2.10 (2H, m), 2.37-2.68 (5H, m), 3.00 (2H, q), 3.14 (4H, m), 
3.42 (4H, m), 4.32 (2H, d), 8.00 (1H, s), 8.58 (1H, s). 
0404) LRMS: m/z 555 (M+1)" 

EXAMPLE 79 

2-Cyclobutyl-5-2-ethoxy-5-(4-ethylpiperazin-1- 
ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

0405 
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1n HN 2N 
N-g X 

N S. 

Sr. 
21 
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0406 A mixture of the compound from preparation 83 
(440 mg. 0.83 mmol), potassium bis(trimethylsilyl)amide 
(500 mg, 2.51 mmol) and ethyl acetate (100 ul, 1.0 mmol) in 
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ethanol (10 ml) was heated at 120°C. in a sealed vessel for 18 
hours. The cooled mixture was evaporated under reduced 
pressure and the residue was purified by column chromatog 
raphy on silica gel using an elution gradient of dichlo 
romethane:methanol (100:0 to 95:5) to afford the title com 
pound, 263 mg. 
04.07 "Hnmr (CDC1,300 MHz) 8: 1.01 (3H, t), 1.35 (3H, 

t), 1.58 (3H, t), 1.96 (2H, m), 2.38-2.60 (8H, m), 2.98 (4H, m), 
3.14 (4H, m), 4.76 (2H, q), 4.96 (1H, m), 8.61 (1H, d), 9.02 
(1H, d), 10.59 (1H, s). 
0408 LRMS: m/z 516 (MH) 

EXAMPLE 8O 

2-Cyclopentyl-5-2-ethoxy-5-(4-ethylpiperazin-1- 
ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

04.09 
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0410 Potassium bis(trimethylsilyl)amide (450 mg, 2.25 
mmol) was added to a Suspension of the compound from 
preparation 84 (243 mg, 0.45 mmol) in ethanol (5 ml), and the 
mixture heated at 100° C. in a Reactivial(R) for 24 hours. Tlc 
analysis showed starting material remaining, so additional 
potassium bis(trimethylsilyl)amide (250 mg, 1.25 mmol) and 
ethyl acetate (3 drops) were added, and the reaction heated at 
111° C. for 18 hours. The cooled mixture was partitioned 
between ethyl acetate and sodium bicarbonate Solution, and 
the phases separated. The aqueous layer was extracted with 
ethyl acetate (2x), the combined organic Solutions washed 
with brine, dried (MgSO), and evaporated under reduced 
pressure. The crude product was purified by column chroma 
tography on silica gel using methanol:dichloromethane 
(2: 98) as eluant, and triturated with ether to afford the title 
compound as a white powder, 55 mg. 
0411 Hinmr (CDC1,400 MHz) 8: 1.02 (3H, t), 1.39 (3H, 

t), 1.55 (3H, t), 1.72 (2H, m), 2.05 (2H, m), 2.17 (2H, m), 2.30 
(2H, m), 2.40 (2H, q), 2.56 (4H, m), 3.04 (2H, q), 3.16 (4H, 
m), 4.76 (2H, q), 4.82 (1H, m), 8.61 (1H, s), 9.02 (1H, s), 
10.55 (1H, s). 
0412 LRMS: m/z 530.8 (MH) 
0413 Anal. Found: C, 57.17; H, 6.65; N, 18.14. 
C.H.N.O.S requires C, 56.69; H, 6.66: N, 18.51%. 
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EXAMPLE 81 

2-Cyclopentylmethyl-5-2-ethoxy-5-(4-ethylpiper 
azin-1-ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0414 
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0415. The title compound was obtained as a white powder 
in 41% yield from the compound from preparation 85, fol 
lowing the procedure described in example 80. 
0416) 'Hnmr (CDC1,400 MHz) 8: 1.01 (3H, t), 1.30 (4H, 
m), 1.40 (3H, t), 1.54 (5H, m), 1.70 (2H, m), 2.40 (2H, q), 2.56 
(4H, m), 2.63 (1H, m), 3.02 (2H, q), 3.12 (4H, m), 4.20 (2H, 
d), 4.74 (2H, q), 8.61 (1H, d), 9.03 (1H, d), 10.60 (1H, s). 
0417 LRMS: m/z 547.7 (MH) 

EXAMPLE 82 

2-Cyclohexyl-5-2-ethoxy-5-(4-ethylpiperazin-1- 
ylsulphonyl)pyridin-3-yl)-3-ethyl-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

0418 
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UCO-O N 
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0419. The title compound was obtained as a white solid in 
35% yield, from the compound of preparation 86, following a 
similar procedure to that described in example 80. 
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0420 Hinmr (CDC1,400 MHz) 8: 1.02 (3H, t), 1.30-1.50 
(6H, m), 1.58 (3H, t), 1.78 (1H, m), 1.98 (4H, m), 2.22 (2H, 
m), 2.41 (2H, q), 2.55 (4H, m), 3.05 (2H, q), 3.16 (4H, m), 
4.23 (1H, m), 4.75 (2H, q), 8.61 (1H, s), 9.01 (1H, s), 10.54 
(1H, s). 
0421) LRMS: m/z 548.8 (MH) 
0422 Anal. Found: C, 57.23; H, 6.96: N, 17.54. 
CHNOS requires C, 57.44; H, 6.86; N, 18.03%. 

EXAMPLE 83 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl) pyri 
din-3-yl)-2-(2-ethoxyethyl)-3-ethyl-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

0423 

0424 Potassium bis(trimethylsilyl)amide (256 mg, 1.28 
mmol) was added to a solution of the compound from prepa 
ration 70 (170 mg, 0.30 mmol) and ethyl acetate (30 mg. 0.33 
mmol) in ethanol (5 ml), and the reaction heated at 130° C. for 
6 hours. The cooled mixture was evaporated under reduced 
pressure and the residual yellow solid was purified by column 
chromatography on silica gel using dichloromethane:metha 
nol (97:3) as eluant. The product was triturated with isopropyl 
ether then re-purified by column chromatography using an 
elution gradient of dichloromethane:methanol (100:0 to 
90:10) to afford the title compound, 20 mg. 
0425 Hinmr (CDC1,400 MHz) 8:1.00 (3H, t), 1.10 (3H, 

t), 1.40 (3H, t), 1.54 (3H, t), 2.40 (2H, q), 2.50 (4H, m), 3.05 
(2H, q), 3.10 (4H, m), 3.40 (2H, q), 3.90 (2H, t), 4.42 (2H, t), 
4.70 (2H, q), 8.60 (1H, s), 9.00 (1H, s), 10.60 (1H, s). 
0426 LRMS: m/z 535 (MH) 
0427 Anal. Found: C, 53.97; H, 6.64; N, 18.14. 
CHN,OS requires C, 54.02: H, 6.61; N, 18.37%. 
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EXAMPLE 84 
5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(1S)-1-methyl-2-methoxyethyl)- 

2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 
0428 

0429 Potassium bis(trimethylsilyl)amide (2.10 g, 10.5 
mmol) was added to a solution of the compound from prepa 
ration 90 (1.20g, 2.17 mmol) and ethyl acetate (200 ul, 2.02 
mmol) in ethanol (40 ml), and the reaction heated in a sealed 
vessel at 130° C. for 6 hours. The cooled mixture was con 
centrated under reduced pressure and the residue partitioned 
between ethyl acetate and water, and neutralised by the addi 
tion of solid carbon dioxide. The layers were separated, the 
aqueous phase extracted with ethyl acetate, and the combined 
organic Solutions dried (Na2SO4) and evaporated under 
reduced pressure. The crude product was purified by column 
chromatography on silica gel using an elution gradient of 
dichloromethane:methanol (99:1 to 96:4), and the product 
crystallised from ether/pentane to afford the title compound, 
250 mg. 
0430 Hinmr (CDC1,300 MHz) 8: 1.02 (3H, t), 1.39 (3H, 

t), 1.58 (6H, m), 2.41 (2H, q), 2.56(4H, m), 3.08 (6H, m), 3.22 
(3H, s), 3.74 (1H, m), 3.98 (1H, m), 4.74 (3H, m), 8.62 (1H, 
d), 9.02 (1H, d), 10.58 (1H, s). 
0431 Anal. Found: C, 53.79; H, 6.61; N, 18.26. 
CHN,OS requires C, 54.02: H, 6.61; N, 18.38%. 

EXAMPLE 85 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(1R)-1-methyl-2-methoxyethyl 

2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7-one 
0432 

O 

/ 
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0433. The title compound was obtained as a crystalline 
solid in 17% yield from the compound from preparation 89. 
following a similar procedure to that described in example 84. 
0434 Hinmr (CDC1,300 MHz) 8: 1.02 (3H, t), 1.39 (3H, 

t), 1.58 (6H, m), 2.40 (2H, q), 2.55 (4H, m), 3.08 (6H, m), 3.22 
(3H, s), 3.70 (1H, m), 3.98 (1H, m), 4.72 (3H, m), 8.61 (1H, 
d), 9.02 (1H, d), 10.58 (1H, s). 
0435 LRMS: m/z 534.4 (MH) 
0436 Anal. Found: C, 53.67; H, 6.62: N, 18.27. 
CHN,OS requires C, 54.02: H, 6.61; N, 18.38%. 

EXAMPLE 86 

5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(3-methoxy-n-propyl)-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidin-7-one 

0437 

0438 Potassium bis(trimethylsilyl)amide (145 mg, 0.72 
mmol) was added to a solution of the compound from prepa 
ration 88 (200 mg, 0.36 mmol) in 3-methyl-3-pentanol (4 ml), 
and the reaction heated at 130° C. for 10 hours, then cooled. 
The mixture was evaporated under reduced pressure and the 
residue purified twice by column chromatography on silica 
gel using dichloromethane:methanol (97:3) as eluant, to 
afford the title compound, 40 mg. 
0439 Hinmr (CDC1,400 MHz) 8:1.00 (3H, t), 1.40 (3H, 

t), 1.57 (3H, t), 2.20 (2H, m), 2.42 (2H, m), 2.60 (4H, m), 3.03 
(2H, q), 3.15 (4H, m), 3.30 (3H, s), 3.35 (2H, t), 4.40 (2H, t), 
4.72 (2H, q), 8.60 (1H, s), 9.00 (1H, s), 10.60 (1H, brs). 
0440 LRMS: m/z 535 (MH) 
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EXAMPLE 93 

5-2-n-Butoxy-5-(4-methylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidinone 

0447 

r O 
O HN 2N 

N 
S. 

N1 N s \- 
2 

o: 

C 
0448 Potassium bis(trimethylsilyl)amide (123 mg, 0.62 
mmol) was added to a solution of the compound from prepa 
ration 27 (162 mg, 0.31 mmol) in n-butanol, and the reaction 
mixture heated at 120° C. for 18 hours. The cooled mixture 
was concentrated under reduced pressure and the residual 
yellow oil purified by column chromatography on silica gel 
using an elution gradient of dichloromethane:methanol:0.88 
ammonia (98:2:0.2 to 95:5:0.5). The product was triturated 
with ether to give the title compound as a white solid, 78 mg. 
0449 Hinmr (CDC1,300 MHz) 8: 1.03 (3H, t), 1.41 (3H, 

t), 1.54 (2H, m), 1.94 (2H, m), 2.28 (3H, s), 2.51 (4H, m), 3.07 
(2H, m), 3.14 (4H, m), 3.30 (3H, s), 3.95 (2H, t), 4.46 (2H, t), 
4.67 (2H, t), 8.63 (1H, m), 9.04 (1H, m), 10.60 (1H, m). 
0450 Anal. Found: C, 53.64; H, 6.64; N, 18.15. 
CHNOS requires C, 54.02; H, 6.61; N, 18.37%. 

EXAMPLE 94. 

3-Ethyl-5-2-(2-methoxyethoxy)-5-(4-methylpiper 
azin-1-ylsulphonyl)pyridin-3-yl)-2-(1S)-1-methyl 
propyl-2,6-dihydro-7H-pyrazolo 4.3-dipyrimidi 

O 

0451 

r O 
O HN 

N 
N1 n N 

av / 
S. a. 

e a 

2 

SO 

O 

50 
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0452 Potassium bis(trimethylsilyl)amide (960 mg, 4.8 
mmol) was added to a solution of the compound from prepa 
ration 93 (500 mg. 0.96 mmol) in 2-methoxyethanol (15 ml), 
and the reaction heated at 130° C. for 5 hours. The cooled 
reaction mixture was partitioned between ethyl acetate and 
water, and the mixture neutralised using Solid carbon dioxide. 
The layers were separated, the organic phase washed with 
water, dried (MgSO) and evaporated under reduced pres 
Sure. The crude product was purified by column chromatog 
raphy on silica gel using an elution gradient of dichlo 
romethane:methanol (99:1 to 96:4) to give an oil. This was 
triturated with ether, to afford the title compound as a white 
powder, 170 mg. 
0453 'Hnmr (CDC1,400 MHz) 8: 0.80 (3H, t), 1.40 (3H, 

t), 1.60 (3H, d), 1.90 (1H, m), 2.20 (1H, m), 2.22 (3H, s), 2.50 
(4H, m), 3.00 (2H, m), 3.10 (4H, m), 3.58 (3H, s), 3.80 (2H, 
m), 4.40 (1H, m), 4.80 (2H, m), 8.60 (1H, s), 9.00 (1H, s), 
10.70 (1H, s). 
0454) LRMS: m/z 534.6 (MH) 
0455 Anal. Found: C, 54.20; H, 6.68; N, 
CHN,OS requires C, 54.08; H, 6.71: N, 18.40%. 
0456 C+26.0° (c=0.1, methanol). 

1839. 

EXAMPLE 95 

3-Ethyl-5-2-(2-methoxyethoxy)-5-(4-methylpiper 
azin-1-ylsulphonyl)pyridin-3-yl)-2-[(1R)-1-methyl 
propyl-2,6-dihydro-7H-pyrazolo 4.3-dpyrimidi 

O 

0457 

r O 
O HN 2N - N 

N 1S 

Sr. 
2 

o: 

C ) 
0458. The title compound was obtained as a white powder 
in 23% yield from the compound from preparation 94 and 
2-methoxyethanol, following the procedure described in 
example 94. 
0459 Hinmr (CDC1,400 MHz) 8: 0.80 (3H, t), 1.40 (3H, 

t), 1.60 (3H, d), 1.90 (1H, m), 2.20 (1H, m), 2.22 (3H, s), 2.50 
(4H, m), 3.00 (2H, m), 3.10 (4H, m), 3.58 (3H, s), 3.80 (2H, 
m), 4.40 (1H, m), 4.80 (2H, m), 8.60 (1H, s), 9.00 (1H, s), 
10.70 (1H, s). 
0460 LRMS: m/z 534.6 (MH) 
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EXAMPLE 96 

2-n-Butyl-3-ethyl-5-[2-(2-methoxyethoxy)-5-(4- 
methylpiperazin-1-ylsulphonyl)pyridin-3-yl)-2,6- 

dihydro-7H-Pyrazolo 4,3-dipyrimidinone 

0461) 

O 

O HN 2N 
N 

N S. ins \- 
2 

o: 

C 
0462. The title compound was obtained as a solid in 54% 
yield from the compound from preparation 91 and 2-meth 
oxyethanol, following a similar procedure to that described in 
example 95. 
0463 Hinmr (CDC1,400 MHz) 8: 0.95 (3H, t), 1.40 (5H, 
m), 1.97 (2H, m), 2.35 (3H, s), 2.58 (4H, m), 3.01 (2H, q), 
3.18 (4H, m), 3.56(3H, s), 3.85 (2H, t), 4.28 (2H, t), 4.78 (2H, 
t), 8.62 (1H, d), 8.98 (1H, d), 10.75 (1H, s). 
0464) LRMS: m/z 535 (MH) 

EXAMPLE 97 

2-Cyclopropylmethyl-3-ethyl-5-2-(2-methoxy 
ethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin 
3-yl)-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidinone 

0465 

r O 
O HN 2N 

N 
S. six Y 

2 

SO 

O 
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0466. The title compound was obtained as a solid in 41% 
yield from the compound from preparation 92 and 2-meth 
oxyethanol, following a similar procedure to that described in 
example 95. 
0467 Hinmr (CDC1, 400 MHz) 8: 0.46 (2H, m), 0.62 
(2H, m), 1.40 (4H, m), 2.27 (3H, s), 2.50 (4H, m), 3.05 (2H, 
q), 3.16 (4H, m), 3.57 (3H, s), 3.84 (2H, t), 4.20 (2H, d), 4.58 
(2H, t), 8.61 (1H, d), 8.98 (1H, d), 10.77 (1H, s). 
0468 LRMS: m/z 532.2 (MH) 

EXAMPLE 98 

2-Cyclobutylmethyl-3-ethyl-5-5-(4-ethylpiperazin 
1-ylsulphonyl)-2-(tetrahydro-2-furanylmethoxy) 

pyridin-3-yl)-2,6-dihydro-7H-pyrazolo 4.3-dpyrimi 
dinone 

0469 

SO 

C 
- 

0470 A mixture of the compound from example 7 (200 
mg, 0.38 mmol) and potassium bis(trimethylsilyl)amide (371 
mg, 1.86 mmol) in tetrahydrofurfuryl alcohol (2.5 ml) was 
heated under reflux for 18 hours. The cooled mixture was 
concentrated under reduced pressure, and the residue purified 
by column chromatography on silica gel using an elution 
gradient of dichloromethane:methanol (100:0 to 90:10). The 
product was recrystallised from ether to afford the title com 
pound, 20 mg. 
0471 'Hnmr (CDC1,300 MHz) 8: 1.01 (3H, t), 1.40 (3H, 

t), 1.75-2.18 (10H, m), 2.40 (2H, q), 2.55 (4H, m), 3.00 (3H, 
m), 3.15 (4H, m), 3.88 (1H, m), 4.16 (1H, m), 4.30 (2H, d), 
4.38 (1H, m), 4.59 (1H, m), 4.75 (1H, m), 8.60 (1H, d), 8.98 
(1H, d), 10.73 (1H, s). 
0472 LRMS: m/z 587 (MH) 
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EXAMPLE 99 

3-Ethyl-5-5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2- 
methoxyethoxy)pyridin-3-yl)-2-(2-methoxyethoxy)- 

2,6-dihydro-7H-pyrazolo 4,3-dipyrimidinone 

0473 

r O 
O HN 2N 

N 

1s-1S S. \ . 
\ 

2 

O 
N 

0474 The title compound was obtained as a solid, from the 
compound from example 8 and 2-methoxyethanol, following 
a similar procedure to that described in example 98. 
0475 Hinmr (CDC1, 300 MHz) 8: 1.02 (6H, m), 1.84 
(2H, m), 2.42 (2H, q), 2.56 (4H, m), 3.01 (2H, t), 3.15 (4H, m), 
3.29 (3H, s), 3.57 (3H, s), 3.88 (2H, m), 4.44 (2H, t), 4.78 (2H, 
t), 8.61 (1H, s), 8.98 (1H, s), 10.76 (1H, s). 
0476 LRMS: m/z 564 (MH) 

EXAMPLE 100 

5-2-Ethoxy-5-(4-iso-propylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidinone 

0477 

l O 
O HN 2N 

N 
S. 

N N s \- 
2 

i. 

C 
- 

0478 Sodium nitrite (116 mg, 1.68 mmol) was added to a 
cooled (-20°C.) solution of the amine from preparation 82 

52 
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(400 mg, 1.12 mmol) in acetic acid (5 ml) and concentrated 
hydrochloric acid (5 ml), and the solution allowed to warm to 
room temperature over 4 hours. The solution was then re 
cooled to -15°C., liquid sulphur dioxide (3 ml) added fol 
lowed by a solution of copper (II) chloride (450 mg, 3.34 
mmol) in water (2 ml), and the solution stirred for 2 hours, 
then allowed to warm to room temperature. The reaction was 
diluted with water and extracted with dichloromethane (100 
ml). The combined organic extracts were dried (NaSO), 
concentrated under reduced pressure and the residue azeo 
troped with toluene. The product was dissolved in ethanol (5 
ml), N-isopropylpiperazine (500 ul, 3.56 mmol) added and 
the reaction stirred at room temperature for 18 hours. The 
reaction mixture was evaporated under reduced pressure and 
the crude product purified by column chromatography on 
silica gel using dichloromethane:methanol:0.88 ammonia 
(96:4:0.5) as eluant. The resulting pale yellow solid was 
recrystallised from isopropyl ether:dichloromethane to give 
the title compound, 211 mg. 
0479. Hinmr (CDC1, 300 MHz) 8: 1.00 (6H, 2xs), 1.40 
(3H, t), 1.56(3H, t), 2.60 (4H, m), 2.66 (1H, m), 3.08 (6H, m), 
3.27 (3H, s), 3.92 (2H, t), 4.45 (2H, t), 4.75 (2H, q), 8.61 (1H, 
d), 9.02 (1H, d), 10.61 (1H, s). 
0480. LRMS: m/z 534.5 (MH) 
0481 Anal. Found: C, 54.00; H, 6.69; N, 18.24. 
CHNOS requires C, 54.02: H, 6.61; N, 18.37%. 

EXAMPLE 101 

5-2-Ethoxy-5-(4-n-propylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihy 

dro-7H-pyrazolo 4,3-dipyrimidinone 

0482 

l O 
O HN 2N 

N 

N s S. \ V 
2 

O 
N 

0483 The title compound was obtained in 21% yield from 
the amine of preparation 82 and n-propyl piperazine (pre 
pared from the hydrobromide salt, in the presence of excess 
triethylamine), following the procedure described in 
Example 100. 
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0484 Hinmr (CDC1,300 MHz) 8: 0.84 (3H, t), 1.40 (3H, 
t), 1.55 (5H, m), 2.30 (2H, m), 2.55 (4H, m), 3.08 (6H, m), 
3.28 (3H, s), 3.94 (2H, t), 4.44 (2H, t), 4.75 (2H, q), 8.62(1H, 
d), 9.03 (1H, d), 10.61 (1H, s). 
0485 LRMS: m/z 5344 (MH) 

EXAMPLE 102 

1-(6-Ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxy 
ethyl)-7-oxo-2H-pyrazole4.3-dipyrimidin-5-yl)-3- 
pyridylsulfonyl)-4-ethylpiperazine.ethyl acetate Sol 

Vate. 

0486 

OEt HN 

NE 

0487. To prepare the compound of Example 8 a mixture of 
N-3-carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H-pyrazol-4- 
yl)-2-ethoxy-5-(4-ethyl-1-piperazinyl sulfonyl)nicotina 
mide (1.18 kg, 2.2 Mol), potassium tert-butoxide (500 g, 4.4 
moles) and ethyl acetate (193 g) in ethanol (11.8 L) was 
heated at 120° C. for 20 hours. The reaction mixture was then 
concentrated under reduced pressure, in total approx. 10 L of 
solvent were distilled. To the residue water (2.9L) was added 
and the mixture stirred at room temperature while aqueous 
HCl was added until pH 7.5 was obtained. Ethyl acetate (7.5 
L) was added and the two phase mixture was warmed to 55° 
C. The organic phase was separated and the aqueous phase 
was extracted with further ethyl acetate (3.0 L). The com 
bined organic phases were distilled at atmospheric pressure to 
a final volume of 4L. The precipitated solids were granulated 
at 5°C. for 1 h, filtered and washed with ethyl acetate (1.2 L) 
and dried under vacuum. This afforded 1-(6-Ethoxy-5-3- 
ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazole 
4,3-dipyrimidin-5-yl)-3-pyridylsulfonyl)-4-ethylpiperazine 
as a light yellow crystalline solid, 877 g., 78%. m.p.-157°C. 
Found: C, 52.65; H, 6.46: N, 17.76. CHNOS. 0.2 
CHCOCH requires C, 53.21; H, 6.49; N, 18.25%. 
0488 8 (CDC1): 1.07 (3H, t), 1.42 (3H, t), 1.61 (3H, t), 
2.44 (2H, q), 2.57 (4H, m), 3.08 (2H, q), 3.15 (4H, m), 3.32 
(3H, s), 3.92 (2H, q), 4.48 (2H, q), 4.77 (2H, q), 8.65 (1H, d), 
9.06 (1H, d). The spectrum also has signals that correspond to 
a solvate with ethyl acetate. 
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EXAMPLE 103 
1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxy 
ethyl)-7-oxo-2H-pyrazolo 4.3-dpyrimidin-5-yl)-3- 

pyridylsulfonyl-4-ethylpiperazine 
0490 

l O 
O HN 2N 

N 

N21 s S. \ . 
\ 

N 

o==o 

C 
u 

0491 10 g (0.019 mol) of the compound of Example 8 and 
Example iO2, 1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2- 
methoxyethyl)-7-oxo-2H-pyrazolo 4,3-dipyrimidin-5-yl)-3- 
Eylyle;4 ethylacetate Solvate, was charged followed by 12 ml/g (120 mls) of 16% water in ethyl 
alcohol. The slurry was heated to reflux to yield a solution and 
6 ml/g (60 mls) distilled off at atmospheric pressure. The 
solution was then cooled to room temperature with crystalli 
sation occurring at 40°C. The slurry was then cooled to 5-10° 
C. and granulated for 30 minutes following which it was 
filtered and washed with 2 ml/g ethyl alcohol (20 mls). The 
damp solid was dried in vacuo overnight at 55-60°C. to yield 
a white crystalline solid. (Yield 7.6 g., 76%). Melting Point 
162-1659 C. 
0492) & (CDC1): 1.05 (3H, t), 1.42 (3H, t), 1.58 (3H, t), 
2.43 (2H, q), 2.57 (4H, t), 3.09 (2H, t), 3.15 (4H, t), 3.30 (3H, 
s), 3.93 (2H, t), 4.48 (2H, t), 4.90 (2H, q), 8.65 (1H, d), 9.05 
(1H, d), 10.65 (1H, s). 
In the process of Example 103, water and pharmaceutically 
acceptable alcohols such as methanol, ethanol, propanol, 
butanol and mixtures thereof can be used to prepare the com 
pound of Examples 8 and 102. 

EXAMPLE 104 

1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxy 
ethyl)-7-oxo-2H-pyrazolo 4.3-dpyrimidin-5-yl)-3- 
pyridylsulfonyl-4-ethylpiperazine benzene-Sul 

fonate salt 

0493 

O HN 2 \, 
N 

N21 N-S \ . 
N 

N 

o==o * 
C O 

N 
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0494) 170 g (0.33 mol) of the compound of Example 103, 
1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7- 
oxo-2H-pyrazolo 4,3-dipyrimidin-5-yl)-3-pyridylsulfonyl 
4-ethylpiperazine, was charged followed by a water/2-bu 
tanone (4% V/v) at 10 ml/g (1.7 litres) and warmed to reflux. 
53 g (0.33 mol) of benzene sulfonic acid dissolved in water 
(23 mls, resulting in 70% w/w solution) was added to the 
refluxing solution over 30 minutes. 5.3 ml/g (0.9 litres) of 
2-butanone were striped and replaced and the slurry cooled. 
The slurry was cooled to 5-10°C. and granulated for 2 hours 
after which it was filtered and washed with 2 ml/g (0.3 litres) 
of 2-butanone. The salt was dried overnight in vacuo at 55-60 
C. to yield a white crystalline solid. Yield 215 g., 96.4%. Mpt 
242-244° C. 

0495 8 (DMSO): 1.17 (3H, t), 1.28 (3H, t), 1.35 (3H, t), 
2.73 (2H, q), 2.97 (2H, q), 3.2 (3H, s), 3.58 (2H, t), 3.78 (3H, 
t), 3.81 (2H, t), 4.49 (2H, t) 4.51 (2H, q), 7.29-7.33 (3H, m), 
7.57-7.60 (2H, m), 8.28 (1H, d), 8.73 (1H, d), 9.13 (1H, s), 
11.90 (1H, s). 
0496 The powder X-ray diffraction (PXRD) pattern for 
this salt, having Mpt 242-244° C., was determined using a 
Siemens D5000 powder X-ray diffractometer fitted with a 
theta-theta goniometer, automatic beam divergence slits, a 
secondary monochromator and a Scintillation counter. The 
specimen was rotated whilst being irradiated with copper 
K-alpha1 X-rays (Wavelength=1.5046 Angstroms) filtered 
with a graphite monochromator (v0.15405 nm) with the 
X-ray tube operated at 40 kV/mA. 
The main peaks (in degrees 0) of the PXRD pattern are 
illustrated in Table I. 

TABLE I 

Angle Intensity % 
2-Theta % 

4.208 8.6 
7.292 52.5 
8.153 12.6 
8.422 4.1 
9.426 10.2 
0.957 1OO.O 
2.645 11.4 
4.150 18.6 
4.639 3.1 
4.928 2.7 
S.O8O 4.9 
5.363 1.8 
6.070 4.5 
6.245 5.4 
6.351 11.4 
6.892 33.9 
7.554 35.1 
8.178 11.8 
8.562 3.2 
8.903 3.0 
9.174 3.1 
9.591 31.6 

20.392 43.3 
20.598 6.8 
20.96S 12.8 
21136 7.8 
21.485 32.9 
22.OOO 24.0 
22.294 91.9 
22.708 13.4 
23.414 12.6 
23.682 4.7 
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TABLE I-continued 

Angle Intensity % 
2-Theta % 

24.132 4.6 
24.361 3.3 

24.SS4 2.9 
24.844 6.9 

24.902 7.6 
25.444 5.2 

25.854 43.O 
26.054 6.4 

26.369 2.5 
27.016 9.5 

27.706 4.8 
28.302 7.2 

28.504 O.9 
28.998 4.0 

29.615 6.1 
30.197 5.2 

31.039 2.5 
31.445 7.7 

32.094 6.5 
32.611 6.4 

32.734 9.3 
33.014 6.5 

33.110 7.2 
33.740 3.5 

34.255 3.4 
34.952 5.5 

35.497 S.6 
35.830 5.4 
36.507 4.5 

36.816 8.4 
37.047 16.0 

37.641 5.5 
38.362 8.7 

38.582 17.7 
39.2O3 8.8 

40.549 7.8 
41.277 6.7 

41.487 11.9 
42.376 8.4 

42.759 7.1 
43.450 8.0 

44.4OO 4.5 
45.043 8.3 

45.888 6.2 
46.393 6.2 

46.897 7.3 
48.197 7.8 

48.373 7.9 
49.163 5.3 

S.O.SO1 6.O 

SO.619 5.9 

52.248 14.6 

52.746 5.7 

54.668 S.1 

0497. The same besylate salt, as defined by the XRD pat 
tern described in Table 1, when made via alternative routes 
can have a melting point in the range of from 235-24.6°C. 
(measured using a PerkinElmer DSC7 at a heating rate of 20° 
C./minute). 
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EXAMPLE 104 

1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxy 
ethyl)-7-oxo-2H-pyrazolo 4.3-dpyrimidin-5-yl)-3- 
pyridylsulfonyl)-4-ethylpiperazine p-toluene Sul 

fonate salt 

0498 

O =o HO. 9 

C O 

u 
0499 5 g (0.0096 mol) of the compound of Example 103, 
1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7- 
oxo-2H-pyrazolo 4,3-dipyrimidin-5-yl)-3-pyridylsulfonyl 
4-ethylpiperazine, was charged followed by 10 ml/g (50 mls) 
of ethyl alcohol and warmed to reflux. 1.86 g (0.0097 mol) of 
p-toluene sulfonic acid dissolved in 10 mls ethyl alcohol was 
added to the refluxing solution over 15 seconds. The solution 
was allowed cool and allowed granulate for 1 hour at <R.T. 
The slurry was filtered and washed with 3 ml/g (15 mls) of 
ethyl alcohol. The salt was dried overnight in vacuo at 55-60 
C. to yield a white crystalline solid. Yield 6.12g, 92.3%. Mpt 
2080 C. 
(0500 8 (DMSO): 1.18 (3H, t), 1.28 (3H, t), 1.36 (3H, t), 
2.28 (3H, s), 2.78 (2H, q), 2.99 (2H, q), 3.23 (4H, t) 3.25 (3H, 
s), 3.55 (2H, t), 3.80 (2H, t), 3.82 (2H, t), 4.51 (2H, t), 4.53 
(2H, q), 7.11 (2H, d), 7.47 (2H, d), 8.30 (1H, d), 8.73 (1H, d), 
9.2 (1H, s), 11.90 (1H, s). 

EXAMPLE 105 

1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxy 
ethyl)-7-oxo-2H-pyrazolo 4.3-dpyrimidin-5-yl)-3- 
pyridylsulfonyl)-4-ethylpiperazine (+) camphor 

Sulfonate Salt 

0501) 

O HN 2- \ 
N 

N21 N-S \ . 
\ 

N 

O=SEO 

l 
C D SOH O 

N 
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(0502. 3 g (0.006 mol) of the compound of Example 103, 
1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7- 
oxo-2H-pyrazolo 4,3-dipyrimidin-5-yl)-3-pyridylsulfonyl 
4-ethylpiperazine, was charged followed by a 2-butanone/ 
water (4% V/v) at 10 ml/g (30 mls) and warmed to reflux. 1.48 
g (0.006 mol) of (+)-camphor sulphonic acid dissolved in 5 
mls 2-butanone and 1 ml water was added to the refluxing 
solution in <1 minute. 3.3 ml/g (10 mls) were azeotroped out 
and the solution cooled with crystallisation occurring at 45° 
C. approximately. The slurry was cooled to 5-10° C. and 
granulated for 0.5 hours after which it was filtered and washed 
with 5 ml/g (15 mls) of 2-butanone. The salt was dried over 
night in vacuo at 55-60° C. to yield a white crystalline solid. 
(Yield 3.4g, 77%). Mpt 222-225° C. 
0503) & (DMSO): 0.75 (3H, s), 1.03 (3H, s), 1.18 (3H, t), 
1.28 (3H, t), 1.36 (3H, t), 1.20-140 (2H, m), 1.79-198 (3H, 
m), 2.2-2.3 (1H, m), 2.5-2.62 (2H, m), 2.78 (2H, q), 2.99 (2H, 
q), 3.02 (1H, d), 3.23 (4H, t) 3.25 (3H, s), 3.55 (2H, t), 3.79 
(2H, t), 3.82 (2H, t), 4.51 (2H, t), 4.50 (2H, q), 8.29 (1H, d), 
8.73 (1H, d), 9.33 (1H, s), 11.85 (1H, s). 

EXAMPLE 106 

1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxy 
ethyl)-7-oxo-2H-pyrazolo 4.3-dpyrimidin-5-yl)-3- 
pyridylsulfonyl-4-ethylpiperazine (+/-)-camphor 

Sulfonate salt 

0504 

l O 
O HN 2N 

N 

N21 s S. \ . 
\ 

S 

o==o 
N 

C D SOH O 

u 
(0505 17 g (0.033 mol) of the compound of Example 103, 
1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7- 
oxo-2H-pyrazolo 4,3-dipyrimidin-5-yl)-3-pyridylsulfonyl 
4-ethylpiperazine, was charged followed by ethyl alcohol at 
10 ml/g (170 mls) and warmed to reflux. 7.75 g (0.035 mol) of 
racemic camphor sulphonic acid dissolved in 30 mls ethyl 
alcohol was added to the refluxing Solution instantaneously. 
The solution was allowed cool and crystallisation occurred at 
65-66°C. The slurry was cooled to 5-10° C. and granulated 
for 1 hours after which it was filtered and washed with 3 ml/g 
(51 mls) of ethyl alcohol. The salt was dried overnight in 
vacuo at 55-60° C. to yield a white crystalline solid. (Yield 
22.1 g, 89.8%). 
0506) & (DMSO): 0.75 (3H, s), 1.03 (3H, s), 1.18 (3H, t), 
1.28 (3H, t), 1.36 (3H, t), (2H, m), 1.79-198 (3H, m), 2.2-2.3 
(1H, m), 2.5-2.62 (2H, m), 2.78 (2H, q), 2.99 (2H, q), 3.02 
(1H, d), 3.23 (4H, t), 3.25 (3H, s), 3.55 (2H, t), 3.79 (2H, t), 
3.82 (2H, t) 4.51 (2H, t), 4.50 (2H, q), 8.29 (1H, d), 8.73 (1H, 
d), 9.33 (1H, s), 11.85 (1H, s). 
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EXAMPLE 107 

1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxy 
ethyl)-7-oxo-2H-pyrazolo 4.3-dpyrimidin-5-yl)-3- 
pyridylsulfonyl)-4-ethylpiperazine ethane-Sulfonate 

salt 

0507 

O 
OESEO HO 

? N 

C D / Y 
u 

0508 5 g (9.6 mmol) of the title compound of Example 
102, 1-6-ethoxy-5-3-ethyl-6,7-dihydro-2-(2-methoxy 
ethyl)-7-oxo-2H-pyrazolo 4,3-dipyrimidin-5-yl)-3-pyridyl 
sulfonyl-4-ethylpiperazine, was charged followed by a 10 
ml/g (0.05 litres) Ethanol and warmed to reflux. 1.1 g (10.5 
mmol) of ethane sulfonic acid diluted in 2 ml ethanol was 
added to the refluxing solution. The slurry was cooled with 
crystallisation occurring at 26-30°C. The slurry was granu 
lated filtered and washed with 2 ml/g (0.01 litres) of ethanol. 
The salt was dried overnight in vacuo at 55-60° C. to yield a 
white crystalline solid. Yield 5.2g, 86.1%. Mpt 205-210°C. 
8 (CDC1): 1.16 (3H, t), 1.39 (3H, t), 1.41 (3H, t), 1.52 (3H, t), 
2.73 (2H, q), 3.03 (2H, t), 3.09 (2H, q, 3.16 (2H, t), 3.30 (3H, 
s), 3.35 (2H, t), 3.65 (2H, t), 3.89 (2H, t), 3.90 (2H, q), 4.46 
(2H, t), 4.71 (2H, q), 8.63 (1H, d), 8.71 (1H, d), 10.76 (1H, s), 
11.29 (1H, s). 

Biological Activity 

0509. The following Table illustrates both the in vitro 
activities for a range of the compounds of the invention as 
inhibitors of cQMP PDEs as well as their selectivity for 
cGMP PDE versus coMP PDE. 
0510. The ICso measurements for cGMP PDEs were based 
upon data generated on human corpus cavernosum tissue and 
the ICso measurements for rod coMPPDE were based upon 
data generated on bovine retina tissue and wherein the selec 
tivity ratio for cGMP PDEs to coMP PDE quoted is based 
upon ICs. PDEs/ICso PDE. 

TABLE 

EXAMPLE ICso (nM) Selectivity (PDE 5/6) 

5 1.O 
8 1.68 223.8 
17 O.90 254.1 
22 6.4 325.3 
24 1.52 134.9 
27 O.85 161 
53 1.09 
60 O.45 343.7 
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Preparation 1 
3-Ethyl-1-(2-methoxyethyl)-4-nitropyrazole-5-car 

boxamide and 

Preparation 2 
3-Ethyl-2-(2-methoxyethyl)-4-nitropyrazole-5-car 

boxamide 

0511 

O 

HN 

0512. A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-car 
boxamide (WO, 9849166), (1.7g, 8.8 mmol), 2-bromoethyl 
methyl ether (0.85 ml, 8.85 mmol) and cesium carbonate (2.9 
g, 9.0 mmol) in N,N-dimethylformamide (20 ml) was stirred 
at room temperature for 20 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was 
partitioned between ethyl acetate (125 ml) and brine (100 ml). 
The phases were separated, and the organic layer was dried 
(Na2SO4), and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica 
gel, using ethyl acetate:methanol (97:3) as eluant to afford the 
title compound of preparation 1,831 mg, 
0513) & (DMSOd): 1.19 (3H, t), 2.82 (2H, q), 3.20(3H, s), 
3.68 (2H, t), 4.22 (2H, t), 8.18 (1H, s), 8.38 (1H, s). 
0514) LRMS: m/z 260 (M+18)" 
and the title compound of preparation 2, 793 mg. 
0515) & (CDC1): 1.18 (3H, t), 2.98 (2H, q), 3.22 (3H, s), 
3.70 (2H, t), 4.28 (2H, t), 7.65 (1H, s), 7.94 (1H, s). 
0516 LRMS: m/z 243 (M+1)* 

Preparation 3 
1-(2-Methoxyethyl)-4-nitro-3-n-propylpyrazole-5- 

carboxamide and 

Preparation 4 
2-(2-Methoxyethyl)-4-nitro-3-n-propylpyrazole-5- 

carboxamide 

0517 

HN 

0518. A mixture of 4-nitro-3-n-propyl-1H-pyrazole-5- 
carboxamide (WO, 9849166), (7.3 g, 37.0 mmol), 2-bromo 
ethyl methyl ether (3.85 ml, 41.0 mmol) and cesium carbon 
ate (24.0 g, 74.0 mmol) in N,N-dimethylformamide (300 ml) 
was heated at 70° C. for 4 hours. The cooled mixture was 
concentrated under reduced pressure and the residue parti 
tioned between ethyl acetate (100 ml) and brine (100 ml) and 
the phases separated. The aqueous layer was extracted with 
ethyl acetate (2x100 ml), the combined organic solutions 
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dried (NaSO) and evaporated under reduced pressure. The 
residue was triturated with ether and the resulting precipitate 
filtered and dried, to give some of the N2 isomer. The filtrate 
was evaporated under reduced pressure and the residue was 
purified by column chromatography on silica gel, using an 
elution gradient of ethyl acetate:methanol (100:0 to 99:1). 
The product of preparation 3 was suspended in ether, the 
mixture filtered and the filtrate evaporated under reduced 
pressure to afford the title compound of preparation 3, 1.07 g. 
8 (CDC1): 1.00 (3H, t), 1.74 (2H, m), 2.88 (2H, t), 3.35 (3H, 
s), 3.78 (2H, t), 4.47 (2H, t), 6.06 (1H, s), 7.24 (1H, s). 
0519 LRMS: m/z 257 (M+1)" 
0520 More of the N2 isomer (preparation 4) was also 
obtained to give a total of 3.85g. 
0521) & (DMSOd): 1.04 (3H, t), 1.68 (2H, m), 2.98 (2H, 

t), 3.30 (3H, s), 3.79 (2H, t), 4.29 (2H, t), 5.85 (1H, s), 7.35 
(1H, s). 
0522 LRMS: m/z 257 (M+1)* 

Preparation 5 
2-(2-tert-Butyl (dimethyl)silyloxyethyl)-3-ethyl 

4-nitropyrazole-5-carboxamide 
0523 

0524. A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-car 
boxamide (WO, 9849166), (4.9 g, 26.6 mmol), cesium car 
bonate (21.0 g, 64.5 mmol) and (2-bromoethoxy)-tert-bu 
tyldimethylsilane (7.0g, 29.0 mmol) in acetonitrile (400 ml) 
was stirred at 80° C. for 20 hours. The cooled mixture was 
concentrated under reduced pressure and the residue was 
partitioned between ethyl acetate (200 ml) and water (100 
ml). The layers were separated, the organic phase washed 
with water (3x50 ml), dried (NaSO) and evaporated under 
reduced pressure. The crude product was purified by column 
chromatography on silica gel, using ethyl acetate as eluant, 
and repeated using an elution gradient of pentane:ethyl 
acetate (50:50 to 0:100), to give some of the desired com 
pound. 
The crude product containing both the N1 and N2 isomers 
was triturated with pentane, the resulting precipitate filtered 
and dried to afford the title compound as a solid (1.7 g. in 
total) 
0525) & (CDC1):-0.05 (6H, s), 0.81 (9H, s), 1.28 (3H, t), 
3.08 (2H, q), 4.03 (2H, t), 4.24 (2H, t), 5.80 (1H, s), 7.34 (1H, 
S). 
0526 LRMS: m/z 343 (M+1)" 

Preparation 6 
tert-Butyl 3-iodo-1-azetidinecarboxylate 

S X X 
I 

0527 

0528. A mixture of tert-butyl 3-(methylsulphonyl)oxy 
1-azetidinecarboxylate (Synlett: 1998: 379), (5.0 g, 19.9 
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mmol), and potassium iodide (16.5 g. 99.4 mmol) in N.N- 
dimethylformamide (25 ml), was heated at 100° C. for 42 
hours. The cooled mixture was partitioned between water and 
ethyl acetate, and the layers separated. The organic phase was 
dried (MgSO), concentrated under reduced pressure and the 
residue azeotroped with Xylene. The crude product was puri 
fied by column chromatography on silica gel using dichlo 
romethane as eluant, to give the title compound, 3.26 g. 6 
(CDC1): 1.43 (9H, s), 4.28 (2H, m), 4.46 (1H, m), 4.62 (2H, 
m). 
0529) LRMS: m/z 284 (M+1)" 

Preparation 7 
tert-Butyl 3-3-(aminocarbonyl)-5-ethyl-4-nitropyra 

Zol-1-yl)-1-azetidinecarboxylate 
0530 

ON 

HN 

0531. A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-car 
boxamide (WO, 9849166), (6.59 g, 35.8 mmol), cesium car 
bonate (12.25 g, 37.6 mmol), and the title compound of prepa 
ration 6 (10.3 g 37.6 mmol) in N,N-dimethylformamide (60 
ml) was heated at 60° C. for 3 days. The cooled reaction was 
poured into 2% aqueous sodium bicarbonate solution (250 
ml), and extracted with ethyl acetate (1x230 ml, 1x100 ml). 
The combined organic extracts were dried (MgSO) and 
evaporated under reduced pressure. The residual oil was puri 
fied by column chromatography on silica gel, using an elution 
gradient of ethyl acetate:pentane (50:50 to 100:0) to give the 
N1-isomer (5.0 g) and the title compound of preparation 7. 
4.1 g. 8 (CDC1): 1.25 (3H, t), 1.46 (9H, s), 2.96 (2H, q), 4.37 
(2H, m), 4.44 (2H, m), 5.06 (1H, m), 5.82 (1H, s), 6.63 (1H, 
S). 

Preparation 8 
Benzyl 2-3-(aminocarbonyl)-5-ethyl-4-nitropyrazol 

1-yl)ethyl(methyl)carbamate 
0532 

O 

N 

HN Y-- 
ON O 

0533. Obtained (25%) from 3-ethyl-4-nitro-1H-pyrazole 
5-carboxamide (WO, 9849166), and 2-(benzyloxy)carbo 
nyl(methyl)aminoethyl methanesulphonate (J.Med. Chem. 
37: 23: 1994; 3977) following a similar procedure to that 
described in preparation 7. 
0534) & (CDC1): (rotamers in 0.42:0.58 ratio) 1.03 and 
1.20 (3H, t), 2.69 and 2.87 (2H, q), 2.80 and 2.92 (3H, s), 3.72 
(2H, m), 4.20 and 4.33 (2H, t),5.02 and 5.14 (2H, s), 5.86 (1H, 
m), 7.35 (6H, m). 
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Preparation 9 
4-Amino-3-ethyl-2-(2-methoxyethyl)pyrazole-5- 

carboxamide 

0535 

0536. A mixture of the title compound from preparation 2 
(500 mg, 2.07 mmol) and 10% palladium on charcoal (50mg) 
in ethanol (20 ml) was hydrogenated at 50 psi and room 
temperature for 18 hours. The reaction mixture was filtered 
through Arbocel(R), and the filtrate evaporated under reduced 
pressure to afford the title compound as a white solid. 
0537) & (DMSOd): 1.03 (3H, t), 2.57 (2H, q), 3.20 (3H, s), 
3.63 (2H, t), 4.09 (2H, t), 4.39 (2H, s), 6.90 (1H, s), 7.01 (1H, 
S). 
0538 LRMS: m/z 213 (M+1)" 

Preparations 10 to 12 
0539. The compounds of the general structure: 

O 

2N-R 
HN o 

HN R2 

were prepared from the corresponding nitropyrazole, follow 
ing a similar procedure to that described in preparation 9. 

Prep Yield 
No. R R2 (%) mz 

10 O (CH2)2CH 95 227 
1N1'Neil, (M + 1)* 

11 CH CHCH 335 
CH3 (M+23)" 

1N1 On : Si CH 
| CH, 
CH 

12 O CHCH, 73 
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Preparation 13 
Benzyl 2-4-amino-3-(aminocarbonyl)-5-ethylpyra 

Zol-1-yl)ethyl(methyl)carbamate 
(0540 

O 

N 
n 2 N 

HN o y 
HN O 

0541. A mixture of the title compound of preparation 8 
(1.92 g, 5.28 mmol), iron powder (3.04 g) and water (2.5 ml) 
in acetic acid (50 ml) was stirred at room temperature for 25 
minutes. The reaction mixture was filtered through Arbocel(R), 
and the filtrate poured slowly into saturated sodium bicarbon 
ate solution (400 ml). The pH of the solution was adjusted to 
8 using Solid sodium carbonate, and this solution was then 
extracted with ethyl acetate (2x350 ml). The combined 
organic extracts were dried (MgSO4) and evaporated under 
reduced pressure to afford the title compound, 1.5 g. 
(0542) & (CDC1): (rotamers in a 0.46:0.54 ratio), 1.00 and 
1.14 (3H, t), 2.38 and 2.50 (2H, q), 2.68 and 2.80 (3H, s), 3.63 
(2H, m), 3.95 (2H, s), 4.04 and 4.17 (2H, t), 5.10 and 5.14 (2H, 
s), 5.14 (1H, s), 6.53 (1H, s), 7.36 (5H, m). 

Preparation 14 
4-Amino-3-ethyl-1-(2-methoxyethyl)pyrazole-5- 

carboxamide 

(0543 

r O 

N 
HN \ f 

HN 

0544. Obtained from the title compound of preparation 1 
(95%), using a similar procedure to that described in prepa 

8 (CDCI): 0.98 (3 H, t), 1.60 
(2 H, m), 2.47 (2 H, t), 3.30 (3 H, 
s), 3.74 (2 H, t), 3.94 (2 H, s), 
4.15 (2 H, t), 5.20 (1 H, s), 6.58 
(1 H, s). 

8 (CDC1): -0.03 (6 H, s), 0.85 
(9 H, s), 1.18 (3 H, t), 2.63 (2 H, 
q), 3.94 (4 H, m), 4.08 (2 H, t), 
5.15 (1 H, s), 6.57 (1 H, s). 

8 (CDC1): 1.14 (3 H, t), 1.46 
(9 H, s), 2.55 (2 H, q), 3.98 (2 H, 
s), 4.29 (2 H, m), 4.40 (2 H, m), 
4.94 (1 H, m), 5.23 (1 H, s), 6.64 
(1 H, s). 
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ration 9, and after purification by column chromatography 
using dichloromethane:methanol (90:10) as eluant. 
(0545) 8 (CDC1): 1.26 (3H, t), 2.58 (2H, q), 3.37 (3H, s), 
3.60 (2H, s), 3.82 (2H, t), 4.50 (2H, t). 
0546 LRMS: m/z 213 (M+1)* 

Preparation 15 

4-Amino-1-(2-methoxyethyl)-3-n-propylpyrazole-5- 
carboxamide 

0547 

0548. Obtained as a solid (99%) from the title compound 
of preparation3, using the procedure described in preparation 
9. 

0549) & (CDC1): 0.95 (3H, t), 1.63 (2H, m), 2.48 (2H, t), 
3.30 (3H, s), 3.78 (2H, t), 4.46 (2H, t). 
0550 LRMS: m/z 227 (M+1)" 

Preparation 16 

Pyridine-2-amino-5-sulphonic Acid 

0551 

OFSFO 

OH 

0552 2-Aminopyridine (80 g, 0.85 mol) was added por 
tionwise over 30 minutes to oleum (320 g) and the resulting 
solution heated at 140° C. for 4 hours. On cooling, the reac 
tion was poured onto ice (200g) and the mixture stirred in an 
ice/salt bath for a further 2 hours. The resulting suspension 
was filtered, the solid washed with ice water (200 ml) and cold 
IMS (200 ml) and dried under suction to afford the title 
compound as a Solid, 111.3 g. 
0553 LRMS: m/z 175 (M+1)" 
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Preparation 17 

Pyridine-2-amino-3-bromo-5-sulphonic Acid 

0554 

NH2 

B 1s1" 
2 

o==o 
OH 

0555 Bromine (99 g, 0.62 mol) was added dropwise over 
an hour, to a hot solution of the title compound of preparation 
16 (108 g. 0.62 mol) in water (600 ml) so as to maintain a 
steady reflux. Once the addition was complete the reaction 
was cooled and the resulting mixture filtered. The solid was 
washed with water and dried under suction to afford the title 
compound, 53.4g. 
0556) & (DMSOd,300 MHz): 8.08 (1H, s), 8.14 (1H, s). 
0557 LRMS: m/z 253 (M)" 

Preparation 18 

Pyridine-3-bromo-2-chloro-5-Sulphonyl Chloride 

0558 

C 

B 1s1" 
2 

o==o 
C 

0559) A solution of sodium nitrite (7.6 g., 110.0 mmol) in 
water (30 ml) was added dropwise to an ice-cooled solution of 
the title compound of preparation 17 (25.3 g 100.0 mmol) in 
aqueous hydrochloric acid (115 ml, 20%). So as to maintain 
the temperature below 6°C. The reaction was stirred for 30 
minutes at 0°C. and for a further hour at room temperature. 
The reaction mixture was evaporated under reduced pressure 
and the residue dried under vacuum at 70° C. for 72 hours. A 
mixture of this solid, phosphoruspentachloride (30.0g, 144.0 
mmol) and phosphorus oxychloride (1 ml, 10.8 mmol) was 
heated at 125° C. for 3 hours, and then cooled. The reaction 
mixture was poured onto ice (100 g) and the resulting Solid 
filtered, and washed with water. The product was dissolved in 
dichloromethane, dried (MgSO), and evaporated under 
reduced pressure to afford the title compound as a yellow 
solid, 26.58 g. 
0560) & (CDC1, 300 MHz): 8.46 (1H, s), 8.92 (1H, s). 
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Preparation 19 
3-Bromo-2-chloro-5-(4-ethylpiperazin-1-ylsulpho 

nyl)pyridine 

0561 
C 

0562. A solution of 1-ethylpiperazine (11.3 ml, 89.0 
mmol) and triethylamine (12.5 ml, 89.0 mmol) in dichlo 
romethane (150 ml) was added dropwise to an ice-cooled 
solution of the title compound of preparation 18 (23.0 g, 79.0 
mmol) in dichloromethane (150 ml) and the reaction stirred at 
0° C. for an hour. The reaction mixture was concentrated 
under reduced pressure and the residual brown oil was puri 
fied by column chromatography on silica gel, using an elution 
gradient of dichloromethane:methanol (99:1 to 97.3) to 
afford the title compound as an orange solid, 14.5 g. 
0563) & (CDC1,300MHz): 1.05 (3H, t), 2.42 (2H, q), 2.55 
(4H, m), 3.12 (4H, m), 8.24 (1H, s), 8.67 (1H, s). 

Preparation 20 

3-Bromo-2-chloro-5-(4-methylpiperazin-1-ylsulpho 
nyl)pyridine 

0564 
C 

N Br 

21 

o==o 

C 
0565 N-Methylpiperazine (7.65 ml, 69.0 mmol) was 
added dropwise to a solution of the title compound of prepa 
ration 18 (10.0 g, 34.5 mmol) in ethanol (200 ml), and the 
reaction stirred at room temperature for 3 hours. The mixture 
was concentrated under reduced pressure and the residue 
partitioned between dichloromethane (200 ml) and water 
(100 ml) and the layers separated. The organic phase was 
dried (Na2SO4), and evaporated under reduced pressure to 
afford the title compound, 10.53 g, as a yellow solid. 
0566) & (CDC1): 2.28 (3H, s), 2.51 (4H, m), 3.14 (4H, m), 
8.24 (1H, s), 8.67 (1H, s). 
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Preparation 21 
3-Bromo-2-ethoxy-5-(4-ethylpiperazin-1-ylsulpho 

nyl)pyridine 
0567 

0568. A mixture of the title compound of preparation 19 
(6.60 g, 17.9 mmol) and sodium ethoxide (6.09 g, 89.55 
mmol) in ethanol (100 ml) was heated under reflux for 18 
hours, then cooled. The reaction mixture was concentrated 
under reduced pressure, the residue partitioned between 
water (100 ml) and ethyl acetate (100 ml), and the layers 
separated. The aqueous phase was extracted with ethyl 
acetate (2x100 ml), the combined organic solutions dried 
(MgSO)and evaporated under reduced pressure to afford the 
title compound as a brown solid, 6.41 g. 
0569. Found: C, 41.27; H, 5.33: N, 11.11. 
CHBrNOS requires C, 41.35; H, 5.28: N, 10.99%. 
0570) & (CDC1,300 MHz): 1.06(3H, t), 1.48 (3H, t), 2.42 
(2H, q), 2.56 (4H, m), 3.09 (4H, m), 4.54 (2H, q), 8.10 (1H, s), 
8.46 (1H, s). 
(0571) LRMS: m/z. 378,380 (M+1)* 

Preparation 22 
3-Bromo-2-ethoxy-5-(4-methylpiperazin-1-ylsulpho 

nyl)pyridine 
0572 

1No 
Br 

N N 

2 

o==o 

C 
0573. A mixture of the title compound of preparation 20 
(10.0 g, 39.1 mmol), potassium bis(trimethylsilyl)amide 
(5.92 g, 29.7 mmol) and ethanol (3.5 ml) in tetrahydrofuran 
(150 ml) was stirred at room temperature for 24 hours. The 
reaction mixture was concentrated under reduced pressure 
and the residue partitioned between ethylacetate (150 ml) and 
brine (50 ml). The layers were separated, and the organic 
phase dried (NaSO), filtered and evaporated under reduced 
pressure, to afford the title compound, 9.1 g. 
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0574) & (CDC1): 1.44 (3H, t), 2.29 (3H, s), 2.51 (4H, m), 
3.08 (4H, m), 4.54 (2H, q), 8.10 (1H, s), 8.44 (1H, s). 
(0575 LRMS: m/z 365 (M+1)" 

Preparation 23 

Pyridine 2-ethoxy-5-(4-ethylpiperazin-1-ylsulpho 
nyl)-3-carboxylic Acid Ethyl Ester 

0576 

0577. A mixture of the title compound of preparation 21 
(6.40 g, 16.92 mmol), triethylamine (12 ml, 86.1 mmol), and 
palladium (O) tris(triphenylphosphine) in ethanol (60 ml) was 
heated at 100° C. and 200 psi, under a carbon monoxide 
atmosphere, for 18 hours, then cooled. The reaction mixture 
was evaporated under reduced pressure and the residue puri 
fied by column chromatography on silica gel, using an elution 
gradient of dichloromethane:methanol (100:0 to 97:3) to 
afford the title compound as an orange oil, 6.2g. 
0578. 8 (CDC1,300 MHz): 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 (1H, s), 8.62 (1H, s). 
0579. LRMS: m/z. 372 (M+1)" 

Preparation 24 

Pyridine 2-ethoxy-5-(4-methylpiperazin-1-ylsulpho 
nyl)-3-carboxylic Acid Ethyl Ester 

0580 

ls, O 
N o1 Nchi, 
2 

o==o 

C 
0581. Obtained (85%) as an orange solid, from the title 
compound of preparation 22 using a similar procedure to that 
described in preparation 23. 

Feb. 11, 2010 

0582 Ö (CDC1): 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 
(1H, s), 8.63 (1H, s). 
0583 LRMS: m/z. 358 (M+1)* 

Preparation 25 
Pyridine 2-ethoxy-5-(4-ethylpiperazin-1-ylsulpho 

nyl)-3-carboxylic Acid 

0584) 

ls, O 
N OH 

2 

o==o 

C 
u 

0585. A mixture of the title compound of preparation 23 
(4.96 g. 13.35 mmol) and aqueous sodium hydroxide solution 
(25 ml, 2N, 50.0 mmol) in ethanol (25 ml) was stirred at room 
temperature for 2 hours. The reaction mixture was concen 
trated under reduced pressure to half it’s volume, washed with 
ether and acidified to pH 5 using 4N hydrochloric acid. The 
aqueous solution was extracted with dichloromethane (3x30 
ml), the combined organic extracts dried (MgSO) and evapo 
rated under reduced pressure to afford the title compound as 
a tan coloured solid, 4.02 g. 
0586 8 (DMSOd, 300 MHz): 1.18 (3H, t), 1.37 (3H, t), 
3.08 (2H, q), 3.17-3.35 (8H, m), 4.52 (2H, q), 8.30 (1H, s), 
8.70 (1H, s). 

Preparation 26 
Pyridine 2-ethoxy-5-(4-methylpiperazin-1-ylsulpho 

nyl)-3-carboxylic Acid Hydrochloride 

0587 

ls, O 
N OH 

21 

O=SEO 

HCI 

C 
0588 Sodium hydroxide solution (21 ml, 2M, 42.0 mmol) 
was added to a solution of the title compound of preparation 
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24 (7.57 g. 21.0 mmol) in dioxan (150 ml) and the reaction 
stirred at room temperature for 18 hours. The mixture was 
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 to afford 
the title compound, 5.46 g. 
0589 8 (DMSOd): 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). 
0590 LRMS: m/z 330 (M+1)" 

Preparation 27 

4-2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl) 
pyridin-3-ylcarboxamido-3-ethyl-2-(2-methoxy 

ethyl)pyrazole-5-carboxamide 

0591 

O 

l HN 
O O 2N 

N 
S. N1 N N \ . 

H \ 
2 

o-i-o 

C 
0592 Oxalyl chloride (500 ml, 5.73 mmol) was added 
dropwise to an ice-cooled solution of the title compound of 
preparation 26 (522 mg, 1.43 mmol) and N,N-dimethylfor 
mamide (1 drop) in dichloromethane (20 ml), and the reaction 
stirred for 2 hours. The mixture was concentrated under 
reduced pressure and azeotroped several times with dichlo 
romethane to give the intermediate acid chloride. A Solution 
of this product in dichloromethane (20 ml) was added to a 
solution of the title compound of preparation 9 (250 mg, 1.18 
mmol) and triethylamine (500 ml, 3.18 mmol) in dichlo 
romethane (20 ml), and the reaction stirred at room tempera 
ture for 18 hours. The mixture was washed with water, dried 
(NaSO) and evaporated under reduced pressure. The resi 
due 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, 428 mg. 
0593) & (CDC1): 1.20 (3H, t), 1.59 (3H, t), 2.28 (3H, s), 
2.50 (4H, m), 2.95 (2H, m), 3.10 (4H, m), 3.36 (3H, s), 3.80 
(2H, t), 4.25 (2H, t), 4.78 (2H, q), 5.26 (1H, s), 6.65 (1H, s), 
8.65 (1H, s), 8.85 (1H, s), 10.51 (1H, s). 
0594) LRMS: m/z 524 (M+1)" 

62 
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Preparation 28 
4-2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl) 
pyridin-3-ylcarboxamido-2-(2-methoxyethyl)-3-n- 

propylpyrazole-5-carboxamide 

0595 

O 

l HN 
O O 2N 

N 
S. N1N N \ . 

H \ 
2 

o==o CH 

C 
0596. The title compound was obtained as a white solid 
(79%), from the title compounds from preparation 10 and 26, 
following the procedure described in preparation 27. 
0597) & (CDC1): 0.92 (3H, t), 1.58 (5H, m), 2.24 (3H, s), 
2.47 (4H, m), 2.90 (2H, t), 3.10 (4H, m), 3.35 (3H, s), 3.78 
(2H, t), 4.23 (2H, t), 4.78 (2H, q), 5.42 (1H, brs), 6.68 (1H, br 
s), 8.62 (1H, d), 8.82 (1H, d), 10.48 (1H, s). 
0598 LRMS: m/z 538 (M+1)* 

Preparation 29 
4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-(2-methoxyethyl) 

pyrazole-5-carboxamide 

0599 

O 

l HN 
O O 2N 

N 
S. N1 N N \ O 

H \ 
21 

OE i EO 

C 
l 

0600 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (5.26 g. 27.4 mmol) was added to a solution of 
the title compounds from preparation 25 (7.25g, 21.1 mmol), 
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and preparation 9 (4.45g, 20.9 mmol), 1-hydroxybenzotria 
Zole hydrate (3.71 g, 27.4 mmol), and N-diisopropylethy 
lamine (10.96 ml, 63.3 mmol) in dichloromethane (70 ml), 
and the reaction stirred for 18 hours. The reaction mixture was 
diluted with dichloromethane (100 ml), washed with water 
(100 ml), Saturated aqueous Sodium bicarbonate Solution 
(100 ml), and brine (100 ml), dried (MgSO), and evaporated 
under reduced pressure. The crude product was purified by 
column chromatography on silica gel using an elution gradi 
ent of dichloromethane:methanol (100:0 to 95:5) to give the 
title compound as a foam, 10.05 g. 
0601) & (CDC1): 1.03 (3H, t), 1.20 (3H, t), 1.58 (3H, t), 
2.40 (2H, q), 2.54 (4H, m), 2.95 (2H, q), 3.10 (4H, m), 3.37 
(3H, s), 3.80 (2H, t), 4.26 (2H, t), 4.78 (2H, q), 5.27 (1H, s), 
6.66 (1H, s), 8.65 (1H, s), 8.85 (1H, s), 10.51 (1H, s). 
0602 LRMS: m/z 538 (M+1)" 

Preparation 30 

4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-2-(2-methoxyethyl)-3-n-pro 

pylpyrazole-5-carboxamide 

0603 

O 

l HN 
O O 2N 

N 
S. N1 N N \ a 

H \ 
21 

o==o 

C 
l 

0604 N-Diisopropylethylamine (0.92 ml, 5.3 mmol) was 
added to a solution of the title compounds from preparation 
25 (1.0 g, 2.65 mmol), and preparation 10 (600 mg, 2.65 
mmol), 1-hydroxybenzotriazole hydrate (465 mg, 3.45 
mmol), and 1-(3-dimethylaminopropyl)-3-ethylcarbodiim 
ide hydrochloride (660 mg, 3.45 mmol) in dichloromethane 
(20 ml), and the reaction stirred for 18 hours. The reaction 
mixture was washed with brine, dried (MgSO), and evapo 
rated 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) to 
afford the title compound, 740 mg. 
0605 & (CDC1): 0.94 (3H, t), 1.03 (3H, t), 1.59 (5H, m), 
2.40 (2H, q), 2.54 (4H, m), 2.92 (2H, t), 3.11 (4H, m), 3.37 
(3H, s), 3.80 (2H, t), 4.25 (2H, t), 4.78 (2H, q), 5.26 (1H, s), 
6.66 (1H, s), 8.65 (1H, s), 8.83 (1H, s), 10.48 (1H, s). 
0606 LRMS: m/z 552 (M+1)" 

Feb. 11, 2010 

Preparation 31 
2-(2-tert-Butyl (dimethyl)silyloxyethyl)-4-2- 

ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3- 
ylcarboxamido-3-ethylpyrazole-5-carboxamide 

0607 

O 

ls HN 
O O 2N 

N 

N1N N S. \ . 
H Y1 

21 1.N- 
o==o 

C 
N 

0608 Obtained as a white solid (67%) from the title com 
pounds of preparations 25 and 11 following a similar proce 
dure to that described in preparation 27. 
0609) 8 (CDC1): 0.00 (6H, s), 0.85 (9H, s), 1.04 (3H, t), 
1.22 (3H, t), 1.57 (3H, t), 2.40 (2H, q), 2.53 (4H, m), 2.94 (2H, 
q), 3.10 (4H, m), 4.02 (2H, t), 4.19 (2H, t), 4.78 (2H, q), 5.39 
(1H, s), 6.66 (1H, s), 8.64 (1H, s), 8.83 (1H, s), 10.49 (1H, s). 
0610 LRMS: m/z 638 (M+1)* 

Preparation 32 
Benzyl 2-3-(aminocarbonyl)-4-(2-ethoxy-5-(4- 

ethyl-1-piperazinyl)sulphonyl-3- 
pyridinylcarbonyl)aminol-5-ethylpyrazol-1- 

yl)ethyl(methyl)carbamate 
0611 

l av y 
(\{\ K) H \ 

O 

0612 Triethylamine (1.0 ml, 7.2 mmol) was added to a 
Solution of the title compounds from preparation 25 (1.5 g. 
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4.5 mmol), and preparation 13 (1.7 g, 4.95 mmol), 1-hy 
droxybenzotriazole hydrate (833 mg, 5.44 mmol), and 1-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(1.28 g. 6.68 mmol) in dichloromethane (50 ml), and the 
reaction stirred for 3 days at room temperature. The reaction 
mixture was concentrated under reduced pressure and the 
residue partitioned between Saturated aqueous sodium bicar 
bonate Solution and ethyl acetate, and the layers separated. 
The aqueous phase was extracted with ethyl acetate (2x50 
ml), and the combined organic solutions, dried (MgSO4), and 
evaporated under reduced pressure. The crude product was 
purified by column chromatography on silica gel using 
dichloromethane:methanol (95:5) as eluant to afford the title 
compound, 3.0 g. 
0613) & (CDC1): 1.00-1.20 (6H, m), 1.58 (3H, t), 2.40 
(2H, q), 2.54 (4H, m), 2.70-2.91 (5H, m), 3.10 (4H, m), 3.70 
(2H, m), 4.16-4.32 (2H, m), 4.79 (2H, q), 5.12 (2H, m), 5.24 
(1H, s), 6.62 (1H, s), 7.37 (5H, m), 8.64 (1H, s), 8.82 (1H, s), 
10.50 (1H, s). 

Preparation 33 

2-(1-tert-Butyloxycarbonylazetidin-3-yl)-4-2- 
ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3- 
ylcarboxamido-3-ethylpyrazole-5-carboxamide 

0614 

O 

l HN c-O-(S N N 

N N S. O 
H 

2 

OESEO 

C) 
N 

0615. The title compound was obtained (72%) from the 
title compounds from preparation 25 and preparation 12, 
following a similar procedure to that described in preparation 
32. 

0616) & (CDC1): 1.01 (3H, t), 1.19 (3H, t), 1.47 (9H, s), 
1.58 (3H, t), 2.40 (2H, q), 2.54 (4H, m), 2.86 (2H, q), 3.10 
(4H, m), 4.38 (2H, m), 4.41 (2H, m), 4.79 (2H, q), 5.10 (1H, 
m), 5.30 (1H, brs), 6.77 (1H, brs), 8.63 (1H,d), 8.82 (1H, d), 
10.57 (1H, s). 

64 
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Preparation 34 
4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido)-1H-3-ethylpyrazole-5-car 

boxamide 
0617 

O 
HN 

l H N 
O O N 

N 
M 

N1N N 
H 

21 

o==o 

C 
u 

0618. A solution of 3-ethyl-1H-pyrazole-5-carboxamide 
(WO, 9849166) (9.2g, 59.8 mmol) in N,N-dimethylforma 
mide (60 ml) was added to a solution of the title compound 
from preparation 25 (21.7g, 62.9 mmol), 1-hydroxybenzot 
riazole hydrate (10.1 g, 66.0 mmol) and triethylamine (13.15 
ml. 94.3 mmol) in dichloromethane (240ml). 1-(3-Dimethy 
laminopropyl)-3-ethylcarbodiimide hydrochloride (13.26 g. 
69.2 mmol) was added and the reaction stirred at room tem 
perature for 6 hours. The dichloromethane was removed 
under reduced pressure, the remaining solution poured into 
ethyl acetate (400 ml), and this mixture washed with aqueous 
sodium bicarbonate solution (400 ml). The resulting crystal 
line precipitate was filtered, washed with ethyl acetate and 
dried under vacuum, to afford the title compound, as a white 
powder, 22 g. 
0619) & (CDC1+1 drop DMSOd) 0.96 (3H, t), 1.18 (3H, 

t), 1.50 (3H, t), 2.25-2.56 (6H, m), 2.84 (2H, q), 3.00 (4H, m), 
4.70 (2H, q), 5.60 (1H, brs), 6.78 (1H, brs), 8.56(1H, d), 8.76 
(1H, d), 10.59 (1H, s), 12.10-12.30 (1H, s). 
0620 LRMS: m/z 480 (M+1)" 

Preparation 35 
4-2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl) 
pyridin-3-ylcarboxamido)-1H-3-ethylpyrazole-5- 

carboxamide 

0621 
O 

HN 

l H N 
O O N 

N 
/ 

N1 N N 
H 

2 

o==o 

C 
0622 Oxalyl chloride (9.5 ml, 108 mmol) was added 
dropwise to an ice-cold solution of the title compound from 
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preparation 26 (10.0g, 27.0 mmol) and N,N-dimethylforma 
mide (160 ul) in dichloromethane (150 ml), and once addition 
was complete, the reaction was stirred at room temperature 
for 5/2 hours. The mixture was evaporated under reduced 
pressure and the residue azeotroped with toluene, to give a 
yellow solid. 
Triethylamine (11.2 ml, 81.0 mmol) was added to a solution 
of the intermediate acid chloride (10.5g, 27.3 mmol) and 
4-amino-3-ethyl-1H-pyrazole-5-carboxamide (WO, 
9849166), (4.2g, 27.3 mmol) in dichloromethane (150 ml), 
and the reaction stirred at room temperature for 18 hours. The 
mixture was diluted with water, and the layers separated. The 
aqueous phase was extracted with dichloromethane (2x), and 
the combined organic Solutions dried (Na2SO4) and evapo 
rated under reduced pressure. The crude product was tritu 
rated with ether, and the resulting solid filtered to give the title 
compound, 10.1 g. 
0623) & (CDC1): 1.21 (3H, t), 1.59 (3H, t), 2.26 (3H, s), 
2.50 (4H, m), 2.94 (2H, q), 3.10 (4H, m), 4.79 (2H, q), 5.50 
(1H, brs), 6.80 (1H, brs), 8.64 (1H, d), 8.84 (1H, d), 10.65 
(1H, s). 

Preparation 36 
2-iso-Butyl-4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsul 
phonyl)pyridin-3-ylcarboxamido-3-ethylpyrazole-5- 

carboxamide 

0624 
O 

l HN 
O O 2N 

N 
S. 

N1 N N )- H 

2 

OR i EO 

C ) 
u 

Prep 
O R1 

37 17 Et 48 534 : 

38 1y Et 51 S48 : 

Feb. 11, 2010 

0625 1-Bromo-2-methylpropane (187 ul, 1.72 mmol) 
was added to a solution of the title compound from prepara 
tion 34 (750 mg, 1.56 mmol) and cesium carbonate (1.12 g, 
3.44 mmol) in N,N-dimethylformamide (15 ml) and the reac 
tion stirred at 60° C. for 18 hours. The cooled mixture was 
partitioned between water and ethyl acetate, and the layers 
separated. The organic layer was dried (MgSO4), concen 
trated under reduced pressure and azeotroped with toluene to 
give a solid. This product was recrystallised from ether, to 
afford the title compound as a white solid, 152 mg. 
0626) & (CDC1): 0.96 (6H, d), 1.02 (3H, t), 1.19 (3H, t), 
1.58 (3H, t), 2.26 (1H, m), 2.40 (2H, q), 2.52 (4H, m), 2.94 
(2H, q), 3.10 (4H, m), 3.88 (2H, d), 4.78 (2H, q), 5.25 (1H, s), 
6.65 (1H, s), 8.64 (1H, d), 8.83 (1H, d), 10.54 (1H, s). 
0627 LRMS: m/z 536 (M+1)* 

Preparations 37 to 41 

0628. The following tabulated compounds of the general 
formula: 

O 

l HN 
O O 2N 

N-R1 
S. 

N1 N N 
H 

2 

o==o 

C 
N 

R1O 

were prepared from the title compound from preparation 34 
and the appropriate bromide, following a similar procedure to 
that described in preparation 36. 

Yield mz 
R10 (%) (M+ 1)* Hmmr 

8 (CDCI): 0.42 (2 H, m), 0.63 (2 H, 
m), 1.02 (3 H, t), 1.20 (3 H, t), 1.58 
(3 H, t), 2.40 (2 H, q), 2.54 (4H, m), 
2.95 (2 H, q), 3.10 (4H, m), 3.47 (1 H, 
m), 3.98 (2 H, d), 4.78 (2 H, q), 5.22 
(1 H, brs), 6.65 (1 H, brs), 8.63 (1 H, 
s), 8.83 (1 H, s), 10.57 (1 H, s). 

8 (CDC1): 1.01 (3 H, t), 1.18 (3 H, 
m), 1.58 (3 H, t), 1.80-1.97 (4H, m), 
2.08 (2 H, m), 2.40 (2 H, q), 2.54 (4 H, 
m), 2.80-2.97 (3H, m), 3.10 (4H, m), 
4.10 (2 H, d), 4.78 (2 H, q), 5.11 (1 H, 
brs), 6.63 (1 H, brs), 8.63 (1 H, s), 
8.83 (1 H, s), 10.53 (1 H, s). 
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-continued 

Prep Yield mz 
O R1 R10 (%) (M+ 1)* Hmmr 

39 CH Et 51 536 8 (CDCI): 0.83 (3 H, t), 1.03 (3 H, t), 
1.21 (3 H, t), 1.48 (3 H, d), 1.60 (3 H, 

CH3 t), 1.80 (1 H, m), 2.00 (1 H, m), 2.40 
: (2 H, q), 2.55 (4H, m), 2.90 (2 H, m), 

3.12 (4H, m), 4.24 (1 H, m), 4.78 
(2 H, q), 5.22 (1 H, brs), 6.70 (1 H, brs), 
8.64 (1 H, s), 8.83 (1 H, s), 10.50 
(1 H, s). 

40 CH Me 44 522 8 (CDCI): 0.96 (6 H, d), 1.17 (3 H, t), 
: 1.59 (3 H, t), 2.27 (4H, m), 2.48 (4H, 

m), 2.91 (2 H, q), 3.09 (4H, m), 3.88 
CH (2 H, d), 4.78 (2 H, q), 5.24 (1 H, brs), 

6.67 (1 H, brs), 8.65 (1 H, m), 8.84 
(1 H, m), 10.54 (1 H, s). 

41 Me 33 546 8 (CDC1): 1.19 (3 H, t), 1.58 (3 H, 
: m), 1.87 (4H, m), 2.10 (2 H, m), 2.26 

(3 H, s), 2.48 (4H, m), 2.92 (3 H, m), 
3.10 (4H, m), 4.10 (2 H, d), 4.79 (2 H, 
q), 5.24 (1 H, brs), 6.65 (1 H, brs), 
8.64 (1 H, d), 8.84 (1 H, d), 10.55 
(1 H, s). 

Preparation 42 3.10 (4H, m), 3.74-3.94 (2H, m), 4.16 (2H, m), 4.32 (1H, m), 
4.78 (2H, q), 5.32(1H, brs), 6.64 (1H, brs), 8.63 (1H, s), 8.82 
(1H, s), 10.50 (1H, s). 
0632 LRMS: m/z 564 (M+1)" 

4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-(tetrahydrofuran-2- 

yl)methylpyrazole-5-carboxamide 
0629 Preparation 43 

HN O 2-Methoxy-1-methylethyl methanesulphonate 

l N 0633 
O O 2- \ SOM N o1 2IVle 

S. 
N N O ON 

2 0634 Methanesulphonyl chloride (2.86 ml, 36.9 mmol) 
was added dropwise to an ice-cooled solution of 1-methoxy 

OESEO 2-propanol (3 ml, 30.7 mmol) and triethylamine (10.27 ml, 
l 73.7 mmol) in dichloromethane (150 ml), and the reaction 

stirred at room temperature for 18 hours. The mixture was 
washed with water, then 2M hydrochloric acid, dried 
(MgSO4) and evaporated under reduced pressure to give the 

N title compound as a yellow oil, 5.24 g. 
- 0635 & (CDC1): 1.39 (3H, d), 3.03 (3H, s), 3.39 (3H, s), 

3.46 (2H, m), 4.88 (1H, m). 
0630 Cesium carbonate (1.63 g, 5.0 mmol) was added to 0636 LRMS: m/z 186 (M+18)" 
an ice-cold solution of the title compound from preparation 
34 (2.0 g, 4.18 mmol) in N,N-dimethylformamide (40 ml), Preparation 44 
and the solution stirred for 30 minutes. Tetrahydrofuryl bro- 2-(tert-Butoxycarbonyl)(methyl)aminoethyl meth 
mide (0.6 ml, 5.28 mmol) was added, and the reaction heated anesulphonate 
at 60° C. for 72 hours. The cooled mixture was evaporated 
under reduced pressure, and the residue partitioned between 
water and dichloromethane. The phases were separated, and 
the organic layer was dried (MgSO4), and evaporated under SOMe No~ y, 

O 

0637 

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) to afford the title 
compound, 1.20 g. 0638 Methanesulphonyl chloride (2.98 ml, 38.6 mmol) 
0631 & (CDC1): 1.01 (3H, t), 1.18 (3H, t), 1.58 (3H, t), was added to an ice-cold solution of tert-butyl 2-hydroxyethyl 
1.70-2.12 (4H, m), 2.40 (2H, q), 2.54 (4H, m), 2.97 (2H, m), (methyl)carbamate (Synth. Commun. 1993; 23(17): 2443) 
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(4.5g, 25.7 mmol) in pyridine (40ml), and the reaction stirred 
for 2 hours. The solution was poured into water (150 ml), and 
extracted with ethyl acetate (2x50ml). The combined organic 
extracts were washed with 10% aqueous citric acid solution, 
dried (MgSO) and evaporated under reduced pressure. The 
crude product was purified by column chromatography on 
silica gel using an elution gradient of ethyl acetate:pentane 
(34:66 to 40:60) to give the title compound, 1.0 g. 
0639) & (CDC1): 1.46 (9H, s), 2.96 (3H, s), 3.02 (3H, s), 
3.56 (2H, m), 4.34 (2H, m). 

Preparation 45 

4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-(1-methyl-2-meth 

oxyethyl)pyrazole-5-carboxamide 

0640 
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0641 Sodium hydride (64 mg. 60% dispersion in mineral 
oil, 1.6 mmol) was added to a solution of the title compound 
from preparation 34 (700 mg, 1.46 mmol) in tetrahydrofuran 
(10 ml), and the solution stirred for 10 minutes. The title 
compound from preparation 43 (270 mg, 1.60 mmol) was 
added and the reaction stirred at 60°C. for 3 days. The cooled 
mixture was partitioned between ethyl acetate and aqueous 
Sodium bicarbonate Solution, and the phases separated. The 
aqueous layer was extracted with ethyl acetate, the combined 
organic Solutions dried (MgSO4) and evaporated under 
reduced pressure. The residue was purified by column chro 
matography on silica gel using dichloromethane:methanol 
(98:2) as eluant to afford the title compound as a white foam, 
310 mg. 
(0642 & (CDC1): 1.02 (3H, t), 1.22 (3H, m), 1.50 (3H, d), 
1.59 (3H, t), 2.40 (2H, q), 2.55 (4H, m), 2.92 (2H, m), 3.10 
(4H, m), 3.30 (3H, s), 3.60 (1H, m), 3.78 (1H, m), 4.57 (1H, 
m), 4.78 (2H, q), 5.25 (1H, brs), 6.68 (1H, brs), 8.64 (1H, s), 
8.83 (1H, s), 10.48 (1H, s). 
0643 LRMS: m/z 552 (M+1)" 
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Preparation 46 
2-(1-tert-Butoxycarbonylpiperidin-4-yl)-4-2- 

ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3- 
ylcarboxamido-3-ethylpyrazole-5-carboxamide 

0644 
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0645. The title compound was obtained (43%), from the 
title compound from preparation 34 and tert-butyl 4-(meth 
ylsulphonyl)oxyl-1-piperidinecarboxylate (WO, 93 19059), 
following the procedure described in preparation 45. 
(0646) & (CDC1): 1.02 (3H, t), 1.23 (3H, t), 1.49 (9H, s), 
1.57 (3H, m), 1.93 (2H, m), 2.16 (2H, m), 2.40 (2H, q), 2.54 
(4H, m), 2.82-2.97 (4H, m), 3.10 (4H, m), 4.30 (3H, m), 4.79 
(2H, q), 5.23 (1H, s), 6.65 (1H, s), 8.63 (1H, d), 8.82 (1H, d), 
10.57 (1H, s). 

Preparation 47 
2-2-[(tert-Butoxycarbonyl)(methyl)aminoethyl-4- 
2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 

din-3-ylcarboxamido-3-ethylpyrazole-5-carboxam 
ide 

(0647 

O 

ls HN 
N 

O O e Y. O 

S. -S-N-Sk\), H N 
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C 
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0648. The title compound was prepared from the title 
compounds from preparation 34 and 44 following a similar 
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procedure to that described in preparation 45. The crude 
product was purified by column chromatography on silica gel 
using ethyl acetate:diethylamine (95:5) as eluant to give the 
title compound, 30%. 
(0649) & (CDC1): 1.02 (3H, t), 1.20 (3H, t), 1.46 (9H, s), 
1.57 (3H, t), 2.40 (2H, q), 2.53 (4H, m), 2.88 (3H, s), 3.10 (4H, 
m), 3.58 (1H, m), 3.64 (2H, m), 4.22 (2H, m), 4.30 (1H, m), 
4.79 (2H, q), 5.24 (1H, s), 6.65 (1H, s), 8.62(1H,d), 8.82(1H, 
d), 10.53 (1H, s). 

Preparation 48 

4-2-Ethoxy-5-(4-ethylperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-2-(pyrazol-1-yl) 

ethylpyrazole-5-carboxamide 

0650 
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0651 Sodium hydride (88 mg, 60% dispersion in mineral 
oil, 2.19 mmol) was added to an ice-cold solution of the title 
compound from preparation 34 (1.0g, 2.09 mmol) in tetrahy 
drofuran (25 ml), and the solution stirred for an hour. 1-(2- 
Chloroethyl)pyrazole (WO9849166) (410 mg, 3.14 mmol) 
was added and the reaction heated under reflux for 18 hours. 
The cooled mixture was concentrated under reduced pressure 
and the residue partitioned between water and ethyl acetate 
and the layers separated. The aqueous phase was extracted 
with ethyl acetate, the combined organic Solutions dried 
(MgSO) 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 90:10) to give the title compound, 300 mg. 
0652) & (CDC1): 1.02 (6H, m), 1.58 (3H, t), 2.40 (2H, q), 
2.56 (6H, m), 3.10 (4H, m), 4.50 (2H, t), 4.63 (2H, t), 4.78 
(2H, q), 6.20 (1H, m), 7.06 (1H, m), 7.58 (1H, m), 8.63 (1H, 
d), 8.80 (1H, d), 10.46 (1H, s). 
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Preparation 49 
4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-(4-nitrophenyl)pyra 

Zole-5-carboxamide 
0653 
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0654 Sodium hydride (80 mg, 80% dispersion in mineral 
oil, 2.67 mmol) was added to a cooled (-78°C.) solution of 
the title compound from preparation 34 (1.0g, 2.08 mmol) in 
tetrahydrofuran (10 ml), and the mixture allowed to warm 
slowly to room temperature. 4-Fluoronitrobenzene (0.5 ml, 
4.7 mmol) was added, and the reaction heated at 65°C. for 72 
hours. The cooled mixture was partitioned between aqueous 
ammonium chloride solution and ethyl acetate, and the layers 
separated. The aqueous phase was extracted with ethyl 
acetate, the combined organic solutions washed with water, 
then brine, dried (MgSO) and evaporated under reduced 
pressure. The crude product was purified by column chroma 
tography on silica gel using an elution gradient of dichlo 
romethane:methanol (100:0 to 95:5) to afford the title com 
pound, 630 mg. 
0655 & (CDC1): 0.93 (6H, m), 1.52 (3H, t), 2.32 (2H, m), 
2.44 (4H, m), 2.98 (6H, m), 4.72 (2H, q), 5.96 (1H, s), 6.76 
(1H, s), 7.62 (2H, d), 8.32 (2H, d), 8.58 (1H, d), 8.75 (1H, d), 
10.63 (1H, s). 
0656 LRMS: m/z 601 (M+1)" 

Preparation 50 
2-3-Dimethylamino-n-propyl-4-2-ethoxy-5-(4- 
ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxa 

mido-3-ethylpyrazole-5-carboxamide 
0657 
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0658 Methanesulphonyl chloride (4.95 ml, 64.0 mmol) 
was added to an ice-cold solution of 3-dimethylamino-1- 
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propanol (6 g, 58.2 mmol) and triethylamine (9.7 ml, 69.8 
mmol) in dichloromethane (200 ml), and the reaction stirred 
at room temperature for 16 hours. The mixture was parti 
tioned between ethylacetate and aqueous Sodium bicarbonate 
Solution, and the phases separated. The aqueous layer was 
extracted with ethyl acetate, and the combined organic solu 
tions dried (Na2SO4) and evaporated under reduced pressure. 
The residue was immediately purified by column chromatog 
raphy on silica gel using dichloromethane:methanol (90:10) 
as eluant to give an oily solid, 1.5 g. This was immediately 
re-dissolved in dichloromethane (3 ml), filtered, and the fil 
trate diluted with tetrahydrofuran (10 ml). 
0659 Sodium hydride (70 mg, 60% dispersion in mineral 

oil, 1.75 mmol) was added portionwise to an ice-cooled solu 
tion of the title compound from preparation 34 (760 mg, 1.59 
mmol) in tetrahydrofuran (15 ml), and once addition was 
complete, the Solution was stirred at room temperature for an 
hour. 
0660. The previously prepared solution of mesylate was 
then added, and the reaction stirred at 70° C. for 16 hours. The 
cooled mixture was poured into Saturated Sodium bicarbonate 
solution (120 ml), and extracted with ethyl acetate (2x100 
ml). The combined organic extracts were dried (Na2SO) and 
evaporated under reduced pressure. The crude product was 
purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (89:10:1) as elu 
ant to afford the title compound, 140 mg. 
0661) & (CDC1): 1.02 (3H, t), 1.21 (3H, t), 1.58 (3H, t), 
2.32(6H, s), 2.40 (2H, q), 2.54 (4H, m), 2.78 (2H, t), 2.92 (2H, 
q), 3.08 (4H, m), 4.18 (2H, t), 4.78 (2H, q), 5.25 (1H, s), 6.66 
(1H, s), 8.64 (1H, s), 8.83 (1H, s), 10.54 (1H, s). 

Preparation 51 

4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-(piperidin-4-yl) 

pyrazole-5-carboxamide ditrifluoroacetate 

0662 
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0663 Trifluoroacetic acid (3 ml) was added to a solution 
of the title compound from preparation 46 (309 mg, 0.47 
mmol) in dichloromethane (4 ml), and the solution stirred for 
2/2 hours. The reaction was evaporated under reduced pres 
sure and the residue triturated well with ether. The resulting 
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Solid was Sonicated in ether for 1 minute, the resulting pre 
cipitate filtered and dried to afford the title compound as a 
white solid, 278 mg. 
0664) & (DMSOd): 1.15 (6H, m), 1.46 (3H, t), 2.04 (2H, 
m), 2.20 (2H, m), 2.40-2.84 (6H, m), 3.00-3.22 (6H, m), 
3.25-3.60 (4H, m), 3.76 (1H, m), 4.62 (4H, m), 7.27 (1H, s), 
7.40 (1H, s), 8.41 (2H, m), 8.70 (2H, m), 10.24 (1H, s). 

Preparation 52 

4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-(1-methylpiperidin 

4-yl)pyrazole-5-carboxamide 
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0.666 Trifluoroacetic acid (1.5 ml) was added to a solution 
of the title compound from preparation 46 (320 mg, 0.48 
mmol) in dichloromethane (2 ml) and the solution stirred at 
room temperature for 2/2 hours. The reaction mixture was 
evaporated under reduced pressure and the residue triturated 
well with ether and dried under vacuum, to provide a white 
solid. 

Formaldehyde (217 ul, 37% aqueous, 2.90 mmol) was added 
to a solution of the intermediate amine in dichloromethane (8 
ml), and the solution stirred vigorously for 30 minutes. Acetic 
acid (88 ul, 1.69 mmol) was added, the solution stirred for a 
further 30 minutes, then sodium triacetoxyborohydride (169 
mg, 0.80 mmol) was added and the reaction stirred at room 
temperature for 16 hours. The reaction mixture was poured 
into aqueous Sodium bicarbonate Solution, and extracted with 
ethyl acetate. The combined organic extracts were dried 
(MgSO)and evaporated under reduced pressure. The residue 
was purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (91.75:7.5:0.75) 
as eluant to afford the title compound, 70 mg. 
0667 8 (CDC1): 1.02 (3H, t), 1.22 (3H, t), 1.58 (3H, t), 
1.92 (2H, m), 2.14 (2H, m), 2.25-2.45 (7H, m), 2.54 (4H, m), 
2.91 (2H, q), 2.99-3.16 (6H, m), 4.08 (1H, m), 4.78 (2H, q), 
5.11 (1H, brs), 6.65 (1H, brs), 8.63 (1H, d), 8.83 (1H, d), 
10.53 (1H, s). 
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Preparation 53 

4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-(1-methylazetidin 

3-yl)pyrazole-5-carboxamide 
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0669 Trifluoroacetic acid (2.5 ml) was added to a solution 
of the title compound from preparation 33 (700 mg, 1.1 
mmol) in dichloromethane (3.5 ml) and the solution stirred at 
room temperature for 2/2 hours. The reaction mixture was 
evaporated under reduced pressure and the residue triturated 
well with ether and dried under vacuum. The solid was sus 
pended in Saturated aqueous sodium bicarbonate solution, 
extracted with ethyl acetate, and the combined organic 
extracts evaporated under reduced pressure. 
Formaldehyde (280 ul, 37% aqueous, 4.4 mmol) was added to 
a solution of the intermediate amine in dichloromethane (8 
ml), and the solution stirred vigorously for 30 minutes. Acetic 
acid (53 ul. 1.1 mmol) was added, the solution stirred for a 
further 30 minutes, then sodium triacetoxyborohydride (238 
mg, 1.12 mmol) was added and the reaction stirred at room 
temperature for 16 hours. The reaction mixture was poured 
into aqueous Sodium bicarbonate Solution (30 ml), and 
extracted with ethyl acetate (2x30 ml). The combined organic 
extracts were dried (MgSO) and evaporated under reduced 
pressure. The residue was purified by column chromatogra 
phy on silica gel using dichloromethane:methanol:0.88 
ammonia (91.75:7.5:0.75) to afford the title compound, 470 
ng. 

0670) & (CDC1): 1.01 (3H, t), 1.18 (3H, t), 1.58 (3H, t), 
2.40 (2H, q), 2.48 (3H, s), 2.54 (4H, m), 2.85 (2H, q), 3.10 
(4H, m), 3.59 (2H, t), 3.82 (2H, t), 4.79 (2H, q), 4.96 (1H, m), 
5.32 (1H, brs), 6.79 (1H, brs), 8.64 (1H, d), 8.82 (1H, d), 
10.52 (1H, s). 
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Preparation 54 
4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-2-(methylamino) 

ethylpyrazole-5-carboxamide 

l HN 
N 

0671 

N 

0672 A mixture of the title compound of preparation 32 
(250 mg 0.37 mmol) and 10% palladium on charcoal (35 mg) 
in methanol (3 ml) was hydrogenated at 60 psi and room 
temperature for 16 hours. The reaction mixture was filtered 
through Arbocel(R), the filter pad washed with methanol 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: 
0.88 ammonia (90:10:0 to 89:10:1) to afford the title com 
pound (135 mg, 68%) as a white foam. 
0673) & (CDC1): 1.02 (3H, t), 1.20 (3H, t), 1.60 (3H, t), 
2.40 (2H, q), 2.48 (3H, s), 2.52 (4H, m), 2.94 (2H, q), 3.10 
(6H, m), 4.22 (2H, t), 4.79 (2H, q), 5.28 (1H, s), 6.67 (1H, s), 
8.64 (1H, s), 8.83 (1H, s), 10.54 (1H, s). 

Preparation 55 
2-2-(Dimethylamino)ethyl-4-2-ethoxy-5-(4-eth 
ylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxa 

mido-3-ethylpyrazole-5-carboxamide 
0674) 
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0675 Sodium hydride (88 mg, 60% dispersion in mineral 
oil, 2.2 mmol) was added portionwise to an ice-cold solution 
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of the title compound from preparation 34 (1.0g, 2.1 mmol) 
in tetrahydrofuran (25 ml), and the solution stirred for 30 
minutes. 

2-Dimethylaminoethylchloride hydrochloride (451 mg, 3.15 
mmol) was treated with Saturated aqueous sodium bicarbon 
ate solution, and this mixture extracted with dichloromethane 
(2x15 ml). The combined extracts were concentrated under 
reduced pressure at room temperature to a Volume of about 2 
ml, and this solution diluted with tetrahydrofuran (10 ml). 
This was then added to the previously prepared solution, and 
the reaction heated under reflux for 20 hours. The cooled 
mixture was poured into aqueous saturated Sodium bicarbon 
ate solution, and extracted with ethyl acetate (100 ml). The 
organic extract was evaporated under reduced pressure, and 
the residual foam was purified by column chromatography on 
silica gel using ethyl acetate:diethylamine (95:5) as eluant to 
afford the title compound, 300 mg. 
0676 8 (CDC1): 1.02 (3H, t), 1.22 (3H, t), 1.59 (9H, m), 
2.40 (2H, q), 2.54 (4H, m), 2.78 (2H, t), 2.94 (2H, q), 3.09 
(4H, m), 4.19 (2H, t), 4.78 (2H, q), 5.25 (1H, s), 6.65 (1H, s), 
8.62 (1H, s), 8.83 (1H, s), 10.54 (1H, s). 

Preparation 56 

4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-1-(2-methoxyethyl) 

pyrazole-5-carboxamide 
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0678. The title compound was obtained (70%) from the 
title compounds of preparations 25 and 14, following a simi 
lar procedure to that described in preparation 27. 
0679) & (CDC1): 1.04 (3H, t), 1.27 (3H, t), 1.59 (3H, t), 
2.42 (2H, q), 2.57 (4H, m), 2.72 (2H, q), 3.12 (4H, m), 3.38 
(3H, s), 3.85 (2H, t), 4.55 (2H, t), 4.77 (2H, q), 5.57 (1H, s), 
7.92 (1H, s), 8.68 (1H, s), 8.86 (1H, s), 9.82 (1H, s). 
0680 LRMS: m/z 538 (M+1)" 
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Preparation 57 
4-2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl) 
pyridin-3-ylcarboxamido)-1-(2-methoxyethyl)-3-n- 

propylpyrazole-5-carboxamide 
0681 
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0682. A mixture of the title compounds of preparations 26 
(585 mg, 1.77 mmol) and 15 (300 mg, 1.32 mmol), 1-hy 
droxybenzotriazole hydrate (189 mg, 1.40 mmol), 1-(3-dim 
ethylaminopropyl)-3-ethylcarbodiimide hydrochloride (267 
mg, 1.40 mmol) and N-ethyldiisopropylamine (0.39 ml, 2.25 
mmol) in dichloromethane (20 ml) was stirred at room tem 
perature for 18 hours. The mixture was washed with brine (10 
ml), then water (10 ml) and then extracted with hydrochloric 
acid (1M, 3x20 ml). The combined acidic extracts were neu 
tralised using Sodium bicarbonate solution, and this aqueous 
solution extracted with dichloromethane (3x30 ml). The 
combined organic extracts were dried (Na2SO4), and evapo 
rated under reduced pressure to afford the title compound as 
a white solid, 446 mg. 
0683) & (CDC1): 0.97 (3H, t), 1.67 (5H, m), 2.28 (3H, s), 
2.50 (4H, m), 2.65 (2H, t), 3.10 (4H, m), 3.37 (3H, s), 3.82 
(2H, t), 4.52 (2H, t), 4.76 (2H, q), 5.57 (1H, s), 7.87 (1H, s), 
8.67 (1H, s), 8.85 (1H, s), 9.77 (1H, s). 
0684) LRMS: m/z 538 (M+1)" 

Preparation 58 
5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2,6-dihydro-7H-pyrazolo 4.3-d 

pyrimidin-7-one 
0685 
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0686 Potassium bis(trimethylsilyl)amide (8.28 g., 41.6 
mmol) was added to a solution of the title compound from 
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preparation 34 (10.0g, 20.8 mmol) and ethyl acetate (2 ml, 20 
mmol) in ethanol (160 ml), and the reaction mixture heated at 
120° C. for 12 hours in a sealed vessel. The cooled mixture 
was evaporated under reduced pressure and the residue was 
purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as elu 
ant, to give the title compound, 3.75 g. 
0687 8 (CDC1): 1.03 (3H, t), 1.42 (3H, t), 1.60 (3H, t), 
2.42 (2H, q), 2.58 (4H, m), 3.02 (2H, q), 3.16 (4H, m), 4.78 
(2H, q), 8.66 (1H, d), 9.08 (1H, d), 11.00 (1H, s) 11.05-11.20 
(1H, brs). 
0688 LRMS: m/z 462 (M+1)* 

Preparation 59 

5-2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-3-ethyl-2,6-dihydro-7H-pyrazolo4.3- 

dpyrimidin-7-one 

0689 
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0690. A mixture of the title compound from preparation 
34 (500 mg, 1.04 mmol), and potassium bis(trimethylsilyl) 
amide (436 mg, 2.19 mmol) in n-butanol (12 ml) was heated 
at 130° C. for 16 hours in a sealed vessel. The cooled mixture 
was poured into saturated aqueous sodium bicarbonate solu 
tion, and extracted with ethyl acetate, and the combined 
organic extracts dried (MgSO4) and evaporated under 
reduced pressure. The crude product was purified by column 
chromatography on silica gel using dichloromethane:metha 
nol (96:4) as eluant to afford the title compound, 128 mg. 
0691) & (CDC1): 1.04 (6H, m), 1.42 (3H, t), 1.59 (2H, m), 
1.96 (2H, m), 2.46 (2H, m), 2.60 (4H, m), 3.01 (2H, q), 3.19 
(4H, m), 4.70 (2H, t), 8.64 (1H, d), 9.03 (1H, d), 11.09 (1H, s). 
0692 LRMS: m/z 490 (M+1)" 
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Preparation 60 
2-(2-tert-Butyl (dimethyl)silyloxyethyl)-5-2- 

ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3- 
yl)-3-ethyl-2,6-dihydro-7H-pyrazolo[4,3-dipyrimi 

din-7-one 
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0694. A mixture of the title compound of preparation 31 
(2.02 g, 3.17 mmol), and potassium bis(trimethylsilyl)amide 
(950 mg. 4.76 mmol) in 3-methyl-3-pentanol (50 ml) was 
stirred under reflux for 8 hours. The cooled mixture was 
concentrated under reduced pressure, the residue suspended 
in ethyl acetate (100ml), washed with water (50 ml) and brine 
(50 ml), dried (MgSO) and evaporated under reduced pres 
Sure. The crude product was purified by column chromatog 
raphy on silica gel, using an elution gradient of dichlo 
romethane:methanol (100:0 to 90:10) to afford the title 
compound, 124 mg. 
0695 8 (CDC1): -0.08 (6H, s), 0.81 (9H, s), 1.02 (3H, t), 
1.40 (3H, t), 1.57 (3H, t)2.41 (2H, q), 2.56 (4H, m), 3.14 (6H, 
m), 4.15 (2H, t), 4.40 (2H, t), 4.74 (2H, q), 8.62 (1H, s), 9.03 
(1H, s), 10.68 (1H, s). 
0696) LRMS: m/z 620 (M+1)" 

Preparation 61 
2-2-[(tert-Butoxycarbonyl)(methyl)aminoethyl-5- 
5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxypy 
ridin-3-yl)-3-ethyl-2,6-dihydro-7H-pyrazolo 4.3-d 

pyrimidin-7-one 
0697 

l O 

O it. ). K. N1 N s S. V O ch 
O O FS 

O 
- 

0698. A mixture of the title compound from example 14 
(100 mg, 0.16 mmol) and potassium bis(trimethylsilyl)amide 
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(161 mg, 0.81 mmol) in n-propanol (3 ml) was heated at 100° 
C. for 16 hours. The cooled reaction mixture was poured into 
saturated sodium bicarbonate solution (20 ml), extracted with 
ethyl acetate (2x30 ml), and the combined organic extracts 
evaporated under reduced pressure. The crude product was 
purified by column chromatography on silica gel using 
dichloromethane:methanol (97:3) as eluant to afford the title 
compound, 71 mg. 
0699 & (CDC1): 1.03 (3H, t), 1.14 (3H, t), 1.41 (3H, t), 
1.45 (9H, s), 2.00 (2H, m), 2.42 (2H, q), 2.58 (7H, m), 3.01 
(2H, q), 3.16 (4H, m), 3.78 (2H, t), 4.46 (2H, m), 4.63 (2H, t), 
8.63 (1H, d), 9.04 (1H, d), 10.66 (1H, brs). 

Preparation 62 

5-2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-2-2-[(tert-butoxycarbonyl)(methyl) 
aminoethyl-3-ethyl-2,6-dihydro-7H-pyrazolo 4,3- 

dpyrimidin-7-one 

0700 

O 

O HN av Y-K 
N1 N s S. V O 

21 

OFSFO 

C) 
N 

0701. A mixture of the title compound from example 14 
(123 mg 0.20 mmol), potassium bis(trimethylsilyl)amide 
(198 mg, 1.0 mmol) and ethyl acetate (18 mg 0.20 mmol) in 
n-butanol (12 ml) was heated at 110°C. for 8 hours in a sealed 
vessel. The cooled mixture was poured into aqueous saturated 
sodium bicarbonate solution (60 ml), and extracted with ethyl 
acetate (2x60 ml). The combined organic extracts were 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 the 
title compound as a beige foam, 36 mg. 
0702 & (CDC1): 1.02 (6H, t), 1.40 (3H, t), 1.45 (9H, s), 
1.55 (2H, m), 1.95 (2H, m), 2.41 (2H, q), 2.58 (7H, m), 3.01 
(2H, q), 3.16 (4H, m), 3.78 (2H, t), 4.45 (2H, m), 4.67 (2H, t), 
8.63 (1H, d), 9.03 (1H, d), 10.64 (1H, s). 
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Preparation 63 
2-(1-Butoxycarbonylazetidin-3-yl)-5-2-ethoxy-5-(4- 
ethylpiperazin-1-ylsulphonyl)pyridin-3-yl)-3-ethyl-2, 

6-dihydro-7H-pyrazolo 4.3-dpyrimidin-7-one 
0703 

l O 

c-O-(S N N 

N1 n s-s O 

ls 
SFO 

- 
0704. A mixture of the title compound of preparation 33 
(1.3 g, 2.05 mmol) and potassium bis(trimethylsilyl)amide 
(490 mg, 2.46 mmol) in ethanol (35 ml) was heated at 130°C. 
in a sealed vessel for 16 hours. The cooled reaction mixture 
was concentrated under reduced pressure, the residue dis 
solved in water (15 ml), the solution neutralised using hydro 
chloric acid (2N), and then saturated sodium bicarbonate 
added. This aqueous solution was extracted with dichlo 
romethane (5x30 ml), the combined organic extracts dried 
(MgSO) and evaporated under reduced pressure. The 
residual gum was purified by column chromatography on 
silica gel, using ethyl acetate:diethylamine (96:4) as eluant to 
afford the title compound, 350 mg. 
(0705 & (CDC1): 1.02 (3H, t), 1.38 (3H, t), 1.48 (9H, s), 
1.58 (3H, t), 2.40 (2H, q), 2.57 (4H, m), 3.02 (2H, q), 3.14 
(4H, m), 4.37 (2H, t), 4.42 (2H, m), 4.77 (2H, q), 5.25 (1H, m), 
8.64 (1H, s), 8.81 (1H, s), 10.57 (1H, s). 

Preparation 64 
2-(1-Butoxycarbonylpiperidin-4-yl)-5-2-ethoxy-5- 
(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl)-3- 

ethyl-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7- 
O 

0706 

l O UC-C-C N N 

--> O 
2 

O 

- 
0707. The title compound was prepared from the title 
compound from preparation 46, following a similar proce 
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dure to that described in preparation 63. The crude product 
was purified by column chromatography on silica gel using 
dichloromethane:methanol (95:5) as eluant to give the title 
compound (62%). 
(0708 & (CDC1): 1.03 (3H, t), 1.38-1.60 (15H, m), 1.94 
(2H, m), 2.41 (4H, m), 2.57 (4H, m), 2.90 (2H, m), 3.10 (6H, 
m), 4.26-4.48 (3H, m), 4.77 (2H, q), 8.62 (1H, d), 9.02 (1H, 
d), 10.60 (1H, s). 

Preparation 65 
5-2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 

pyridin-3-yl)-2-(1-tert-butoxycarbonylazetidin-3-yl)- 
3-ethyl-2,6-dihydro-7H-pyrazolo 4,3-dipyrimidin-7- 

0709) O 

O 

CO-O-K ( N N 

--> O 
21 

OESEO 

C) 
N 

- 
0710. The title compound was obtained (67%) from the 

title compound from preparation 63 and n-butanol, following 
a similar procedure to that described in preparation 61. 
0711) & (CDC1): 1.02 (6H, t), 1.38 (3H, t), 1.48 (9H, s), 
1.57 (2H, m), 1.96 (2H, m), 2.41 (2H, q), 2.57 (4H, m), 3.02 
(2H, q), 3.15 (4H, m), 4.39 (2H, m), 4.68 (4H, m), 5.26 (1H, 
m), 8.62 (1H, m), 9.02 (1H, m), 10.67 (1H, s). 

Preparation 66 
2-(1-tert-Butoxycarbonylazetidin-3-yl)-5-5-(4-eth 
ylpiperazin-1-ylsulphonyl)-1-methylbutoxyyridin-3- 
yl)-3-ethyl-2,6-dihydro-7H-pyrazolo 4.3-dpyrimi 

din-7-one 
0712 

O 

O HN 2N O ( 
N N-( S. 

1s1S O 

21 

OSO 

O 
- 
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0713. A mixture of the title compound from preparation 
63 (100 mg, 0.16 mmol) and potassium bis(trimethylsilyl) 
amide (157 mg, 0.79 mmol) in (R)-pentan-2-ol (1 ml), and the 
mixture heated at 120° C. for 4 days. The cooled mixture was 
Suspended in aqueous Saturated Sodium bicarbonate Solution 
(35 ml) and extracted with ethyl acetate (2x35 ml). The com 
bined organic extracts were dried (MgSO4) and evaporated 
under reduced pressure. The crude product was purified by 
column chromatography on silica gel using dichloromethane: 
methanol:0.88 ammonia (95:4.7:0.3) as eluant to give the title 
compound, 14 mg. 
0714 8 (CDC1): 1.02 (6H, m), 1.38 (3H, t), 1.48 (12H, 
m), 1.80 (1H, m), 1.98 (1H, m), 2.42 (2H, q), 2.58 (4H, m), 
3.02 (2H, q), 3.16 (4H, m), 4.40 (2H, t), 4.67 (2H, m), 5.25 
(1H, m), 5.62 (1H, m), 8.62 (1H, s), 9.02 (1H, s), 10.70 (1H, 
S). 

Preparation 67 

5-2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl) 
pyridin-3-yl)-2-(1-tert-butoxycarbonylpiperidin-4- 
yl)-3-ethyl-2,6-dihydro-7H-pyrazolo 4,3-dipyrimi 

din-7-one 

0715 

O 

UC-C-C N N 

1s-1s-1s O 

N 
OFSFO 

O 
- 

0716. The title compound was obtained (69%) from the 
title compound from preparation 46 and n-butanol, following 
a similar procedure to that described in preparation 62. 
0717 8 (CDC1): 1.01 (6H, t), 1.34-1.60 (14H, m), 1.93 
(4H, m), 2.41 (4H, m), 2.57 (4H, m), 2.90 (2H, m), 3.00-3.20 
(6H, m), 4.38 (3H, m), 4.66 (2H, t), 8.61 (1H, d), 9.00 (1H, s), 
10.58 (1H, s). 
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Preparation 68 
5-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-yl)-3-ethyl-2-(piperidin-4-yl)-2,6-dihydro-7H 
pyrazolo 4,3-dipyrimidin-7-one ditrifluoroacetate 

0718 

0719. A solution of the title compound from preparation 
64 (48 mg, 0.075 mmol) in trifluoroacetic acid (0.5 ml) and 
dichloromethane (0.5 ml) was stirred at room temperature for 
2/2 hours. The mixture was concentrated under reduced pres 
sure and the residue triturated well with ether. The solid was 
then Sonicated in ether for a minute, and the resulting precipi 
tate filtered and dried to give the title compound, 54 mg. 
0720) 8 (DMSOd): 1.16 (3H, t), 1.22-1.38 (6H, m), 2.10 
(2H, m), 2.38 (2H, m), 3.00 (2H, q), 3.07-3.54 (14H, m), 4.50 
(2H, q), 5.85 (1H, m), 8.24 (1H, s), 8.44 (1H, brs), 8.74 (2H, 
m), 11.90 (1H, s). 

Preparation 69 
5-5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(2-meth 
oxyethoxy)pyridin-3-yl)-3-ethyl-2,6-dihydro-7H 

pyrazolo 4.3-dipyrimidin-7-one 

r O 
O HN 

Sa 
N1 N N 

0721 

NH 
S. 

2 

O O 

9 
0722. A mixture of the title compound from preparation 
58 (1.0g, 2.2 mmol), and potassium bis(trimethylsilyl)amide 
(2.16 g. 10.8 mmol) in 2-methoxyethanol (20 ml) was heated 
under reflux for 18 hours. The cooled mixture was evaporated 

S 

N 
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under 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 give the title 
compound, 860 mg. 
0723) & (CDC1): 1.03 (3H, t), 1.42 (3H, t), 2.43 (2H, q), 
2.59 (4H, m), 3.02 (2H, q), 3.18 (4H, m), 3.59 (3H, s), 4.80 
(2H, t), 8.63 (1H, d), 9.00 (1H, d), 11.25 (1H, brs). 
0724) LRMS: m/z 492 (M+1)" 

Preparation 70 
4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 

din-3-ylcarboxamido-2-(2-ethoxyethyl)-3-eth 
ylpyrazole-5-carboxamide 

0725 

HN 

N 
0726 2-Bromoethyl ethylether (0.28 ml, 2.50 mmol) was 
added to a mixture of the title compound from preparation 34 
(1.0 g, 2.09 mmol) and cesium carbonate (81.6 mg, 2.50 
mmol) in N,N-dimethylformamide (20 ml), and the reaction 
stirred at 60° C. for 12 hours. The mixture was diluted with 
water (100 ml), and extracted with ethyl acetate (2x100 ml). 
The combined organic extracts were dried (MgSO4), evapo 
rated under reduced pressure and the residue azeotroped with 
toluene. The crude product was triturated with ether, the 
resulting solid filtered and dried to afford the title compound 
as a crystalline solid, 550 mg. 
0727 d (DMSOd): 0.92 (3H, t), 1.10 (6H, m), 1.44 (3H, 

t), 2.30 (2H, q), 2.42 (4H, m), 2.80 (2H, q), 2.96 (4H, m), 3.40 
(2H, q), 3.78 (2H, t), 4.24 (2H, t), 4.63 (2H, q), 7.29 (1H, s), 
7.40 (1H, s), 8.40 (1H, d), 8.66 (1H, d), 10.40 (1H, s). 
0728 LRMS: m/z 552 (M+1)" 

Preparation 71 
Cyclopentylmethyl 4-methylbenzenesulphonate 

0729 

O 

W (ON-y 
O 

0730 p-Toluenesulphonyl chloride (2.12 g, 11.1 mmol) 
was added to a solution of cyclopentanemethanol (1 ml, 9.25 
mmol) in ether (25 ml), and the solution cooled in an ice/salt 
bath. Freshly powdered potassium hydroxide (4.7 g. 83.3 
mmol) was added and the reaction mixture allowed to warm 
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to room temperature, over 2 hours. The reaction was diluted 
with water, the phases separated, and the aqueous layer 
extracted with ether. The combined organic solutions were 
dried (MgSO), and evaporated under reduced pressure, to 
give the title compound as a clear oil, 2.18 g. 
(0731 'Hnmr (CDC1, 400 MHz) 8: 1.20 (2H, m), 1.55 
(4H, m), 1.74 (2H, m), 2.20 (1H, m), 2.43 (3H, s), 3.92 (2H, 
d), 7.36 (2H, d), 7.80 (2H, d). 
(0732 LRMS: m/z 277 (MNa") 

Preparation 72 
Tetrahydro-2H-pyran-4-yl methanesulphonate 

0733 

(0734 Methanesulphonyl chloride (1.82 ml, 23.5 mmol) 
was added dropwise over 10 minutes to an ice-cold solution 
of tetrahydro-2H-pyran-4-ol (2.0 g. 19.6 mmol) and triethy 
lamine (3.56 ml, 25.5 mmol) in dichloromethane (20 ml), and 
the reaction then stirred at room temperature for 72 hours. The 
reaction was washed with Saturated aqueous sodium bicar 
bonate solution (10 ml), dried (MgSO) and evaporated under 
reduced pressure to give an orange oil, that Solidified on 
Standing, 3.1 g. 
0735 Hinmr (CDC1, 400 MHz) 8: 1.88 (2H, m), 2.03 
(2H, m), 3.01 (3H, s), 3.55 (2H, m), 3.95 (2H, m), 4.90 (1H, 
m). 
0736. LRMS: m/z 198 (MNH)" 
0737 Anal. Found: C, 39.90; H, 6.74. CHOS requires 
C, 39.99; H, 6.71%. 

Preparation 73 
Methanesulphonic Acid Cyclohexylester 

0738 

K -- W 
O 

0739 The title compound was prepared according to the 
method described in Tetrahedron 41; 17: 1985; 3447. 

Preparation 74 
(1R)-1-Methylpropyl Methanesulphonate 

0740 
O 

o1 so 
0741. A solution of methanesulphonic anhydride (8.33 g, 
47.8 mmol) in dichloromethane (30 ml) was added dropwise 
over 30 minutes to an ice-cooled solution of (R)-2-butanol 
(4.0 ml, 43.5 mmol) and triethylamine (6.65 ml, 47.8 mmol) 
in dichloromethane (70 ml). The reaction was then allowed to 
warm to room temperature and stirred for 18 hours. The 

76 
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mixture was then washed with water, 2N hydrochloric acid, 
then dried (NaSO) and evaporated under reduced pressure 
to give the title compound as a pale yellow oil, 7.0g. 
10742 'Hnmr (CDC1,300 MHz) 8: 0.98 (3H, t), 1.40 (3H, 
d), 1.62-1.80 (2H, m), 3.00 (3H, s), 4.76 (1H, m). 

Preparation 75 
(1S)-1-Methylpropyl Methanesulphonate 

0743 

O 

N- 1 “1“So 

0744. The title compound was obtained as an oil, in 54% 
yield from (S)-2-butanol and methanesulphonic anhydride, 
following the procedure described in preparation 74. 
0745 "Hnmr (CDC1,300 MHz) 8: 0.96 (3H, t), 1.38 (3H, 
d), 1.60- 1.76 (2H, m), 2.96 (3H, s), 4.70 (1H, m). 

Preparation 76 
(2R)-1-Methoxypropan-2-ol 

-S 1. OH 

0747 Sodium methoxide (54g, 1.0 mol) was added por 
tionwise to ice-cooled methanol (1000 ml), and the resulting 
solution stirred for 20 minutes in an ice-bath. (R)-Propylene 
oxide (58 g, 1 mol) was added dropwise over 30 minutes, and 
once addition was complete, the reaction was stirred at room 
temperature for 18 hours. The mixture was concentrated 
under reduced pressure, and acidified, with ice-cooling, using 
(1M) ethereal hydrochloric acid, and the resulting mixture 
stirred for an hour, then filtered. The filtrate was dried 
(K-CO), filtered and evaporated under reduced pressure. 
The residue was heated to 70° C. overdried calcium oxide for 
30 minutes, then distilled at atmospheric pressure to afford 
the title compound as an oil, 25.4g. 
0748 b.p. 118-120° C. 
0749 Hinmr (CDC1,300 MHz)8: 1.16 (3H,d), 2.28 (1H, 
d), 3.20 (1H, m), 3.36 (1H, m), 3.40 (3H, s), 3.97 (1H, m). 
(0750 C.I-20.83° (c=1.02, dichloromethane) 

0746 

Preparation 77 
(1R)-2-Methoxy-1-methylethyl Methanesulphonate 

0751) 

O 

11 
O S 

1. 1“so 

0752 Triethylamine (8.5 ml, 61 mmol) was added to a 
solution of the alcohol from preparation 76 (5.0 g, 55 mmol) 
in dichloromethane (100 ml), and the solution cooled in an 
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ice/acetone bath. A solution of methaneSulphonic anhydride 
(10.64 g. 61 mmol) in dichloromethane (50 ml) was added 
dropwise over 30 minutes, then the reaction stirred at room 
temperature for 18 hours. The reaction mixture was washed 
with water, and 2M hydrochloric acid, then dried (Na2SO), 
and evaporated under reduced pressure to give the title com 
pound, 2.77 g. 
0753 Hinmr (CDC1,300 MHz) 8: 1.39 (3H, d), 3.03 (3H, 
s), 3.38 (3H, s), 3.44 (2H, m), 4.87 (1H, m). 

Preparation 78 
(1S)-2-Methoxy-1-methylethyl Methanesulphonate 

0754) 
O 

--k 1 “1“so 

(0755 S(-)-propylene oxide (17.58g, 0.30 mol) was added 
dropwise over 45 minutes, to a freshly prepared solution of 
sodium (7.0 g, 0.30 mol) in methanol (100 ml), and the 
mixture stirred at room temperature for 18 hours. The reac 
tion was diluted with pentane (150 ml), then acetic acid (17 
ml, 0.30 mol) added slowly. The resulting mixture was fil 
tered through Celite(R), and the filtrate concentrated under 
reduced pressure. The residual oil was distilled at 30 Torr, and 
fractions boiling at 30°C. were collected, to give 3.3g of an 
oil, containing about 30% methanol. 
Triethylamine (5.56 ml, 0.04 mol) was added to a solution of 
this oil in dichloromethane (60 ml), then the solution cooled 
in ice. A solution of methanesulphonic anhydride (7.03 g, 
0.04 mol) in dichloromethane (30 ml) was added dropwise 
over 30 minutes, then the reaction stirred at room temperature 
for 18 hours. The mixture was washed with water, and 2M 
hydrochloric acid, then dried (MgSO), and evaporated under 
reduced pressure to give the title compound, 3.3g, which was 
used without further purification. 
0756 Hinmr (CDC1,300 MHz) 8: 1.39 (3H, d), 3.03 (3H, 
s), 3.38 (3H, s), 3.44 (2H, m), 4.87 (1H, m). 

Preparation 79 
2-Ethoxy-5-nitro-3-pyridinecarboxylic Acid 

0757 

ls, O 
N OH 

2 

NO 

0758. A suspension of 2-ethoxy-3-pyridinecarboxylic 
acid (16.4g.98 mmol), and cesium carbonate (32 g.98 mmol) 
in N,N-dimethylformamide (240 ml) was stirred at room 
temperature for 2 hours. Ethyl iodide (7.85 ml, 98 mmol) was 
added and the reaction stirred for a further 24 hours. The 
reaction mixture was concentrated under reduced pressure 
and the residue partitioned between aqueous Sodium carbon 
ate solution (100 ml) and ethyl acetate (100 ml). The phases 
were separated and the aqueous layer extracted with ethyl 
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acetate (2x100 ml). The combined organic solutions were 
washed with brine, dried (NaSO) and evaporated under 
reduced pressure to afford the ethyl ester, 18.0 g, as a pale 
yellow oil. 
Ammonium nitrate (5.36 g. 66 mmol) was added portionwise 
to an ice-cooled solution of the oil (4.66 g. 22.3 mmol) in 
trifluoroacetic anhydride (50 ml) and the reaction stirred for 
18 hours at room temperature. The reaction mixture was 
carefully poured into ice water (200 ml) and the resulting 
suspension stirred for an hour. The precipitate was filtered off, 
washed with water and dried under suction to afford the nitro 
ester as a solid, 3.29 g. 
Aqueous sodium hydroxide solution (4 ml, 5N, 20 mmol) was 
added dropwise to a solution of the solid (5.1 g, 20 mmol) in 
ethanol (100 ml) and the reaction stirred at room temperature 
for 18 hours. The reaction mixture was concentrated under 
reduced pressure, the residue suspended in water (50 ml) and 
acidified to pH 3 with hydrochloric acid. This aqueous solu 
tion was extracted with ethyl acetate (3x100 ml), the com 
bined organic layers washed with brine (100 ml), dried 
(Na2SO4) and evaporated under reduced pressure to give a 
beige solid. The crude product was recrystallised from ethyl 
acetate/hexane to afford the title compound, 3.32 g, as beige 
crystals. 
(0759 Hinmr (CDC1,300 MHz) 8: 1.55 (3H, t), 4.78 (2H, 
q), 9.17 (1H, s), 9.23 (1H, s). 

Preparation 80 
4-(2-Ethoxy-5-nitropyridin-3-ylcarboxamido)-3- 
ethyl-2-(2-methoxyethyl)pyrazole-5-carboxamide 

0760 
O 

ls HN 
O O 2N 

N 

N1 n N S. \ . 
H \ 

2 

NO 

0761. A mixture of the acid from preparation 79 (4.46g, 
21.0 mmol), the pyrazole from preparation 9 (4.15 g. 19.6 
mmol), 1-hydroxybenzotriazole hydrate (3.51 g, 26.0 mmol), 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochlo 
ride (4.98.g. 26.0 mmol) and N-ethyldiisopropylamine (10.38 
ml, 60.0 mmol) in dichloromethane (110 ml) was stirred at 
room temperature for 18 hours. The reaction was diluted with 
dichloromethane (100 ml), then washed consecutively with 
water (70 ml), 10% aqueous sodium bicarbonate solution (70 
ml), and brine (70 ml), then dried (NaSO) and concentrated 
under reduced pressure. The residual yellow solid was puri 
fied by column chromatography on silica gel using dichlo 
romethane:methanol (95:5) as eluant. The product was 
recrystallised from ethyl acetate to afford the title compound 
as a pale yellow crystalline solid, 3.96 g. 
0762 'Hnmr (CDC1,400 MHz) 8:1.21 (3H, t), 1.59 (3H, 

t), 2.94 (2H, q), 3.35 (3H, s), 3.80 (2H, t), 4.27 (2H, t), 4.83 
(2H, q), 5.29 (1H, brs), 6.62(1H, brs),9.15 (1H,d), 9.32(1H, 
d), 10.51 (1H, brs). 
0763 LRMS: m/z 407.5 (MH) 
0764 Anal. Found: C, 50.21; H, 5.39; N, 20.66. 
CHNO requires C, 50.24; H, 5.46; N. 20.68%. 
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Preparation 81 

4-(5-Amino-2-ethoxypyridin-3-ylcarboxamido)-3- 
ethyl-2-(2-methoxyethyl)pyrazole-5-carboxamide 

0765 
O 

l HN 
O O 2N 

N 
S. N1N N \ . 

H \ 
21 

NH2 

0766. A mixture of the nitro compound from preparation 
80 (3.86 g, 9.50 mmol), and 10% palladium on charcoal (200 
mg) in dichloromethane (75 ml) and ethanol (25 ml) was 
hydrogenated at 50 psi and room temperature for 2 hours. The 
mixture was diluted with dichloromethane, then filtered 
through SolkaflocR), and the filtrate evaporated under reduced 
pressure to give the title compound, 3.63 g. 
0767 Hinmr (DMSOd, 400 MHz) 8: 1.06 (3H, t), 1.37 
(3H, t), 2.75 (2H, q), 3.23 (3H, s), 3.72 (2H, t), 4.24 (2H, t), 
4.39 (2H, q), 5.02 (2H, brs), 7.25 (1H, brs), 7.37 (1H, brs), 
7.70 (2H, m), 10.33 (1H, s). 
0768 LRMS: m/z. 377.2 (MH) 

Preparation 82 

5-(5-Amino-2-ethoxypyridin-3-yl)-3-ethyl-2-(2- 
methoxyethyl)pyrazole-2,6-dihydro-7H-pyrazolo4. 

3-dipyrimidinone 

0769 
O 

ls, HN 2\, 
1s-s-s \- 
2 

NH2 

0770. A mixture of the amine from preparation 81 (2.53 g, 
6.72 mmol), and potassium bis(trimethylsilyl)amide (5.56 g. 
27.9 mmol) in ethanol (50 ml) was heated at 120° C. in a 
sealed vessel for 8 hours. The cooled reaction was evaporated 
under reduced pressure and the residue purified by column 
chromatography on silica gel using an elution gradient of 
ethyl acetate:ethanol (100:0 to 96:4) to afford the title com 
pound, 1.96 g. 
0771 'Hnmr (CDC1,400 MHz) 8: 1.40 (3H, t), 1.51 (3H, 

t), 3.06 (2H, q), 3.30 (3H, s), 3.57 (2H, brs), 3.90 (2H, t), 4.45 
(2H, t), 4.55 (2H, q), 7.77 (1H, d), 8.18 (1H, d), 11.03 (1H, br 
S). 
0772 LRMS: m/z. 359.1 (MH) 

Feb. 11, 2010 
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Preparation 83 
2-Cyclobutyl-4-2-ethoxy-5-(4-ethylpiperazin-1- 

ylsulphonyl)pyridin-3-ylcarboxamido-3-ethylpyra 
Zole-5-carboxamide 

(0773) 
O 

ls HN 
O O 2N C N 

S. 
N N 

H 

2 

O = EO 

C 
0774 Cesium carbonate (2.7g, 8.31 mmol) was added to 
a solution of the compound from preparation 34 (1.8 g., 3.76 
mmol) in N,N-dimethylformamide (40 ml), followed by 
cyclobutyl bromide (388 ul, 4.13 mmol), and the reaction 
mixture stirred at 60° C. for 3 days. The cooled solution was 
partitioned between ethyl acetate and sodium bicarbonate 
Solution, and the layers separated. The aqueous phase was 
extracted with ethyl acetate (3x), the combined organic solu 
tions dried (MgSO4), and evaporated under reduced pressure. 
The residual yellow solid was triturated with ether to afford 
the title compound as a pale yellow powder, 762 mg. 
(0775 'Hnmr (CDC1,400 MHz) 8:1.00 (3H, t), 1.20 (3H, 
t), 1.57 (3H, t), 1.88 (2H, m), 2.40 (4H, m), 2.52 (4H, m), 2.70 
(2H, m), 2.82 (2H, q), 3.08 (4H, m), 4.78 (3H, m), 5.24 (1H, 
brs), 6.75 (1H, brs), 8.62 (1H, s), 8.81 (1H, s), 10.50 (1H, s). 

Preparations 84 to 88 
0776 The compounds of the following general structure: 

l HN 
O O eN 

N-R 
S. 

N1 N N 
H 

2 

OFSFO 

C 
- 

were prepared from the compound from preparation 34 and 
the appropriate alkylating agent, following a similar method 
to that described in preparation 83. 
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Prep. 
No. 

84 

85 

86 

87 

88 : 

- 
Crs. 

Or 
Or 

N-1N1'N, 

agent 

bromide 

tosylate 

meSylate 

meSylate 

bromide 

Alkylating Yield 
(%) Data 

52 

25 

21 

52 
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'Hinmr (CDC1,400 MHz) 8: 1.02 (3 H, t), 
1.22 (3 H, t), 1.58 (3 H, t), 1.71 (2 H, m), 
1.97 (2 H, m), 2.08 (4H, m), 2.40 (2 H, q), 
2.52 (4H, m), 2.92 (2 H, q), 3.10 (4H, m), 
4.65 (1 H, m), 4.78 (2 H, q), 5.21 (1 H, brs, 
6.66 (1 H, brs), 8.64 (1 H, d), 8.82 
(1 H, d), 10.50 (1 H, s). 
LRMS: m/z 548 (MH') 

Hnmr (CDC1,400 MHz) 8: 1.02 (3 H, t), 
1.15-1.38 (6 H, m), 1.58-1.72 (6 H, m), 
2.37-2.57 (7 H, m), 2.94 (2 H, m), 3.16 
(4H, m), 4.00 (2 H, d), 4.78 (2 H, q), 5.20 
(1 H, brs), 6.64 (1 H, brs), 8.64 (1 H, s), 
8.83 (1 H, s), 10.54 (1 H, s). 
LRMS: m/z 561.8 (M) 

'Hinmr (CDC1,300 MHz) 8: 1.01 (3 H, t), 
1.21 (3 H, t), 1.42 (2 H, m), 1.58 (3 H, t), 
1.94 (6 H, m), 2.40 (4H, m), 2.52 (4H, 
m), 2.88 (2 H, q), 3.08 (4H, m), 4.76 (3 H, 
m), 5.20 (1 H, brs), 6.66 (1 H, brs), 8.62 
(1 H, d), 8.82 (1 H, d), 10.60 (1 H, s). 
LRMS: m/z 562.3 (MH) 

'Hinmr (CDC1,300 MHz) 8: 1.00 (3 H, t), 
1.30 (3 H, t), 1.55 (3 H, t), 1.80 (2 H, m), 
2.35 (2 H, m), 2.40 (2 H, q), 2.55 (4H, m), 
2.90 (2 H, q), 3.10 (4H, m), 3.50 (2 H, t), 
4.14 (2 H, m), 4.30 (1 H, m), 4.80 (2 H, q), 
5.22 (1 H, brs), 6.66 (1 H, brs), 8.60 
(1 H, s), 8.80 (1 H, s), 10.50 (1 H, s). 
LRMS: m/z 565 (MH') 

'Hinmr (CDC1,300 MHz) 8: 1.00 (3 H, t), 
1.20 (3 H, t), 1.60 (3 H, t), 2.18 (2 H, m), 
2.40 (2 H, q), 2.50 (4H, m), 2.90 (2 H, q), 
3.08 (4H, m), 3.32 (3 H, s), 3.40 (2 H, t), 
4.20 (2 H, t), 4.80 (2 H, q), 5.22 (1 H, brs), 
6.64 (1 H, brs), 8.60 (1 H, s), 8.80 
(1 H, s), 10.50 (1 H, brs). 
LRMS: m/z 553 (MH') 

'= product purified by column chromatography eluting with dichloromethane:methanol (97:3). 

Preparation 89 0778 Cesium carbonate (3.00 g, 9.20 mmol) was added to 
4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri- a solution of the compound from preparation 34 (2.0 g, 4.17 
din-3-ylcarboxamido-3-ethyl-2-(1R)-1-methyl-2- 

methoxyethylpyrazole-5-carboxamide 
0777 

O 

mmol) in N,N-dimethylformamide (30 ml), and the mixture 
stirred for 30 minutes. The mesylate from preparation 78 
(0.77 g. 4.58 mmol) was added and the reaction stirred at 60° 
C. for 8 hours. The cooled mixture was partitioned between 
ethyl acetate and water, and the pH adjusted to 8, using Solid 

/ carbon dioxide. The layers were separated, and the aqueous 
K phase extracted with ethyl acetate (2x). The combined 

organic extracts were dried (Na2SO4), and evaporated under 
reduced pressure. The crude product was purified by column 
chromatography on silica gel using an elution gradient of 
methanol:dichloromethane (1:99 to 8:92) to afford the title 
compound, 300 mg. 
(0779 Hinmr (CDC1,300 MHz) 8: 1.02(3H, t), 1.23 (3H, 
t), 1.48 (3H, d), 1.58 (3H, t), 2.40 (2H, q), 2.52 (4H, m), 2.90 
(2H, m), 3.08 (4H, m), 3.30 (3H, s), 3.60 (1H, m), 3.78 (1H, 
m), 4.56 (1H, m), 4.78 (2H, q), 5.30 (1H, brs), 6.66 (1H, brs), 
8.63 (1H, d), 8.82 (1H, d), 10.48 (1H, s). 
0780 LRMS: m/z 552.3 (MH) 
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Preparation 90 

4-2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyri 
din-3-ylcarboxamido-3-ethyl-2-(1S)-1-methyl-2- 

methoxyethyl)pyrazole-5-carboxamide 

0781 
O 

l HN 
O O 2N / 

N O 

N1 N N 2. 
H 

2 

o==o 

C 
u 

0782. The title compound was obtained as an oil in 52% 
yield, from the compound from preparation 34 and the mesy 
late from preparation 77, following the procedure described 
in preparation 89. 

Prep. 
No. 

911 1N1N bromide 34 
: 

92 17 bromide 47 : 

80 
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0783 Hinmr (CDC1,300 MHz) 8: 1.01 (3H, t), 1.22 (3H, 
t), 1.48 (3H, d), 1.58 (3H, t), 2.40 (2H, q), 2.54 (4H, m), 2.90 
(2H, m), 3.08 (4H, m), 3.30 (3H, s), 3.61 (1H, m), 3.78 (1H, 
m), 4.56 (1H, m), 4.78 (2H, q), 5.25 (1H, brs), 6.66 (1H, brs), 
8.63 (1H, d), 8.82 (1H, d), 10.48 (1H, s). 
0784) LRMS: m/z 552.4 (MH) 

Preparations 91 to 94 
0785. The compounds of the following general structure: 

l HN 
O O 2N 

N-R 
S. 

N1N N 
H 

21 

OESEO 

C ) 
were prepared from the compound from preparation 35 and 
the appropriate alkylating agent, following a similar method 
to that described in preparation 83. 

Alkylating Yield 
agent (%) Data 

Hnmr (CDC1,400 MHz) 8: 0.95 
(3 H, t), 1.20 (3 H, t), 1.40 (2 H, m), 
1.60 (3 H, t), 1.86 (2 H, m), 2.25 (3 H, 
s), 2.46 (4H, m), 2.88 (2 H, q), 3.09 
(4H, m), 4.05 (2 H, t), 4.75 (2 H, t), 
5.25 (1 H, brs), 6.65 (1 H, brs), 8.65 
(1 H, s), 8.85 (1 H, s), 10.55 (1 H, s). 

Hnmr (CDC1,400 MHz) 8: 0.41 
(2 H, m), 0.62 (2 H, m), 1.22 (4H, m), 
1.59 (3 H, t), 2.26 (3 H, s), 2.48 (4H, 
m), 2.98 (2 H, q), 3.10 (4H, m), 3.98 
(2 H, d), 4.78 (2 H, q), 5.27 (1 H, brs), 
6.68 (1 H, brs), 8.65 (1 H, d), 8.85 
(1 H, d), 10.57 (1 H, s). 

mesylate 45 Hinmr (CDC1,400 MHz) 8: 0.82 93 : 

N1\ (3 H, t), 1.22 (3 H, t), 1.60 (6 H, m), 
1.80 (1 H, m), 2.00 (1 H, m), 2.23 (3 H, 
s), 2.50 (4H, m), 2.85 (2 H, m), 3.10 
(4H, m), 4.22 (1 H, m), 4.80 (2 H, q), 
5.20 (1 H, brs), 6.70 (1 H, brs), 8.60 
(1 H, s), 8.82 (1 H, s), 10.50 (1 H, s). 
LRMS: m/z 522.0 (MH) 

"Hnmr (CDC1,400 MHz) 8: 0.82 94 : mesylate 42 
(3 H, t), 1.22 (3 H, t), 1.60 (6 H, m), 
1.80 (1 H, m), 2.00 (1 H, m), 2.23 (3 H, 
s), 2.50 (4H, m), 2.85 (2 H, m), 3.10 
(4H, m), 4.22 (1 H, m), 4.80 (2 H, q), 
5.20 (1 H, brs), 6.70 (1 H, brs), 8.60 
(1 H, s), 8.82 (1 H, s), 10.50 (1 H, s). 
LRMS: m/z 522.0 (MH) 

'= purified by column chromatography on silica gel, using dichloromethane:methanol (100:0 to 
98:2). 
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Preparation 95 

2-Ethoxy-5-(4-ethyl-1-piperazinylsulfonyl)nicotinic 
Acid 

(a) 2-Hydroxy-5-sulfonicotinic Acid 

0786 2-Hydroxynicotinic acid (27 Kg, 194.2 mol) was 
added portionwise to 30% oleum (58.1 Kg) at 50° C. over 1 hr. 
This caused an exotherm to 82°C. The reaction mixture was 
heated further to 140°C. After maintaining this temperature 
for 12 hrs the reactor contents were cooled to 15 C and 
filtered. The filter cake was then re-slurried with acetone (33 
Kg) at room temperature, filtered and dried to afford the title 
compound (35.3 Kg, 83%) as a white solid. Decomposition pt 
273° C. 8 (DMSO): 7.93 (1H, d), 8.42 (1H, d), m/z 
0787 (Found:220 M+H", 100%. CHNOS requires 
220.17). 

(b) Ethyl 2-hydroxy-5-sulfonicotinoate 

0788 2-Hydroxy-5-sulfonicotinic acid (500g, 2.28 mol) 
was dissolved in ethanol (2.5 L) with stirring and heated to 
80° C. After 30 mins 0.5 L of solvent was distilled off, then 
replaced with fresh ethanol (0.5 L) and taken back to 80° C. 
After a further 60 mins 1.0 L of solvent was distilled off, then 
replaced with fresh ethanol (1.0 L) and taken back to 80° C. 
After a further 60 mins 1.0 L of solvent was distilled off, the 
reaction cooled to 22°C. and stirred for 16 hr. The precipi 
tated product was filtered, washed with ethanol (0.5 L) and 
dried at 50° C. under vacuum to afford the title compound 
(416 g, 74%) as a white solid. Decomposition pt 237° C. 8 
(DMSO): 1.25 (3H, t), 4.19 (2H, q), 7.66 (1H, d), 8.13 (1H, 
d). m/z (Found:248 M+H", 100%. CHNOS requires 248. 
22). 

(c) Ethyl 2-chloro-5-chlorosulfonicotinoate 

0789 Ethyl 2-hydroxy-5-sulfonicotioate (24.7g, 0.1 mol) 
was slurried in thionyl chloride (238 g, 2.0 mol) and dimeth 
ylformamide (1.0 mL) with stirring. The reaction mixture was 
then heated to reflux for 2.5 hr. The bulk of the thionyl chlo 
ride was removed under vacuum with residual thionyl chlo 
ride removed with a toluene azeotrope to afford the crude title 
compound (30.7 g. 108%) as a yellow oil. d (CDC1): 1.46 
(3H, t), 4.50 (2H, q), 8.72(1H, d), 9.09 (1H,d). This was taken 
directly onto the next step. 

(d) Ethyl 2-chloro-5-(4-ethyl-1-piperazinylsulfonyl) 
nicotinoate 

0790 Crude ethyl 2-chloro-5-chlorosulfonicotinoate 
(30.7g, 0.1 mol assumed) was dissolved in ethyl acetate (150 
mL) with stirring thenice cooled. To this was added a solution 
of N-ethylpiperazine (11.4 g 0.1 mol) and triethylamine 
(22.5g, 0.22 mol) in ethyl acetate (50 mL), carefully over 30 
mins, keeping the internal temperature below 10°C. Once the 
addition was complete the reaction was allowed to warm to 
22° C. and stir for 1 hr. The solid was filtered off and the 
remaining filtrate was concentrated under vacuum to afford 
the crude title compound (37.1 g, 1.03%) as a crude yellow 
gum. 8 (CDC1): 1.10(3H, t), 1.42(3H, m), 2.50 (2H, m), 2.60 
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(4H, m), 3.19 (4H, m), 4.43 (2H, q), 8.40 (1H, d), 8.80 (1H, d). 
m/Z (Found:362 M+H, 100%. CHCINOS requires 
362.85). 

(e) Ethyl 2-ethoxy-5-(4-ethyl-1-piperazinylsulfonyl) 
nicotinoate 

0791) A solution of Ethyl 2-chloro-5-(4-ethyl-1-piperazi 
nylsulfonyl)nicotinoate (36.1 g, 0.1 mol) in ethanol (180 mL) 
was cooled to 10°C. with stirring. Sodium ethoxide (10.2 g, 
0.15 mol) was added portionwise keeping the temperature 
below 20°C. The reaction mixture was then stirred at ambient 
temperature for 18 hours. The precipitate was filtered off and 
water (180 mL) added to the filtrate. The filtrate was then 
heated to 40° C. for 1 hour. Ethanol (180 mL) was then 
distilled off at ambient pressure and the remaining aqueous 
solution allowed to cool to ambient temperature. The precipi 
tated product was then filtered off, washed with water and 
dried under vacuo at 50° C. to afford the title compound (12.6 
g,34%) as a light brown solid. M. p. 66-68°C. 8 (CDC1): 1.04 
(3H, t), 1.39 (3H, t), 1.45 (3H, t), 2.41 (2H, q), 2.52 (4H, m), 
3.08 (4H, m), 4.38 (2H, q), 2.57 (2H, q), 8.38 (1H, d), 8.61 
(1H, d), m/z (Found:372 M+H", 100%. CHNOS 
requires 372.46). 

(f) 2-Ethoxy-5-(4-ethyl-1-piperazinylsulfonyl)nico 
tinic Acid 

0792 Ethyl 2-ethoxy-5-(4-ethyl-1-piperazinylsulfonyl) 
nicotinoate (10.2g, 0.0275 mol) was dissolved in toluene (50 
mL) and a solution of sodium hydroxide (1.1 g, 0.0275 mol) 
in water (20 mL) added to it. This two phase mixture was then 
stirred vigorously at ambient temperature overnight. The 
aqueous phase was separated off and adjusted to pH 5.6 by 
addition of c. hydrochloric acid. The precipitated product was 
slurried with ice cooling for 15 minutes, filtered, water 
washed and dried under vacuo at 50° C. to afford the title 
compound as an off-white solid. Mpt 206-207°C. 8 (CDC1): 
1.25 (3H, t), 1.39 (3H, t), 2.82 (2H, q), 3.03 (4H, m), 3.25 (4H, 
m), 4.50 (2H, q), 8.25 (1H, d), 8.56 (1H, d), m/z (Found:344 
M+H", 100%. CHNOS requires 344.38). 
This step 95(f) is already set out in preparation 23 of PCT/ 
IB99/00519 (herein incorporated by reference) and the yield 
obtained is 88%. 

Preparation 96 

N-3-Carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H 
pyrazol-4-yl)-2-ethoxy-5-(4-ethyl-1-piperazinyl Sul 

fonyl)nicotinamide 

(a) Ethyl 3-ethyl-1H-pyrazole-5-carboxylate 

0793 

O 

NN 
H 
N 

EtO N 

0794. To a stirred solution of 2,2-dimethoxybutane (10g, 
84.7 mMol) in CHCl (50 mL) under a nitrogen atmosphere 
at 0°C. was added pyridine (13.7 mL, 169.5 mMol). The 
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reaction mixture was maintained at 0°C. and a solution of 
trichloroacetyl chloride (18.9 mL, 169.5 mMol) in CHCL 
(35 mL) was added over 1 hour with constant stirring. The 
yellow-orange Solution begins to precipitate a white solid as 
the reaction progresses. The reaction mixture is allowed to 
warm to room temperature over 20 h. The reaction mixture 
was diluted with ethanol (150 mL) and re-cooled to 0°C. 
before treatment with hydrazine hydrate (8.2 mL, 169.5 
mMol) as a solution in ethanol (35 mL) over 30 min. The 
reaction was heated to 50° C. and solvent was distilled at 
atmospheric pressure. The temperature was increased until 
the head temperature reached 78° C. Reflux was maintained 
for a further 2 h, before cooling to room temperature. The 
reaction mixture was diluted with water (250 mL) and ethanol 
was removed by evaporation at reduced pressure. The result 
ant mixture was extracted with CHCl (3x200 mL). The 
combined organics were dried (MgSO), filtered and evapo 
rated at reduced pressure to afford the title compound as a 
brown oil, 12.05 g, 85%. 
0795 H NMR (300 MHz, CDC1): 8–1.20 (3H, t), 1.28 
(3H, t), 2.67 (2H, q), 4.29 (2H, q), 6.55 (1H, s), 12.56 (1H, s). 
0796 LRMS m/z =167.1 M-H, CHNO requires 
168.2. 

(b) Ethyl 3-ethyl-1H-pyrazole-5-carboxylic Acid 

0797 

O 

NN 
H 
N 

HO \l 

0798 Aqueous sodium hydroxide solution (10M; 100 ml, 
1.0 mol) was added dropwise to a stirred suspension of the 
title compound of Preparation 96(a) (66.0 g, 0.39 mol) in 
methanol and the resulting solution heated under reflux for 4 
hours. The cool reaction mixture was concentrated under 
reduced pressure to ca. 200 ml, diluted with water (200 ml) 
and this mixture washed with toluene (3x100 ml). The result 
ing aqueous phase was acidified with concentrated hydro 
chloric acid to pH 4 and the white precipitate collected and 
dried by suction to provide the title compound (34.1 g). Ö 
(DMSO): 1.13 (3H, t), 2.56 (2H, q), 6.42 (1H, s). 

(c) 4-Nitro-3-n-propyl-1H-pyrazole-5-carboxylic 
Acid 

0799 Fuming sulphuric acid (17.8 ml) was added drop 
wise to stirred, ice-cooled fuming nitric acid (16.0 ml), the 
resulting solution heated to 50°C., then 3-n-propyl-1H-pyra 
Zole-5-carboxylic acid (Chem. Pharm. Bull., 1984, 32, 1568: 
16.4g, 0.106 mol) added portionwise over 30 minutes whilst 
maintaining the reaction temperature below 60° C. The 
resulting solution was heated for 18 hours at 60°C., allowed 
to cool, then poured onto ice. The white precipitate was 
collected, washed with water and dried by suction to yield the 
title compound (15.4 g), m.p. 170-172°C. Found: C, 42.35: 
H, 4.56: N, 21.07. CHNO requires C, 42.21; H, 4.55; N, 
21.10%. 8 (DMSO): 0.90 (3H, t), 1.64 (2H, m), 2.83 (2H, 
m), 14.00 (1H, s). 

(d) 3-Ethyl-4-nitro-1H-pyrazole-5-carboxylic Acid 
0800 

O 

NN 
HO N 

ON 

0801. Obtained from the title compound of Preparation 
96(b), by analogy with the process of Preparation 96(c), as a 
brown solid (64%). 8 (DMSO): 1.18 (3H, t), 2.84 (2H, m), 
13.72 (1H, s). 

(e) 4-Nitro-3-n-propyl-1H-pyrazole-5-carboxamide 
0802. A solution of the title compound of Preparation 
96(c) (15.4 g., 0.077 mol) in thionyl chloride (75 ml) was 
heated under reflux for 3 hours and then the cool reaction 
mixture evaporated under reduced pressure. The residue was 
azeotroped with tetrahydrofuran (2x50 ml) and subsequently 
suspended intetrahydrofuran (50 ml), then the stirred suspen 
sion ice-cooled and treated with gaseous ammonia for 1 hour. 
Water (50 ml) was added and the resulting mixture evaporated 
under reduced pressure to give a solid which, after trituration 
with water and drying by suction, furnished the title com 
pound (14.3 g), m.p. 197-199° C. Found: C, 42.35; H, 5.07; N, 
28.38. CHNO requires C, 42.42; H, 5.09: N, 28.27%. 8 
(DMSO): 0.90 (3H, t), 1.68 (2H, m), 2.86 (2H, t), 7.68 (1H, 
s), 8.00 (1H, s). 

(f) 3-Ethyl-4-nitro-1H-pyrazole-5-carboxamide 
0803 

O 

NN 
H 
N 

HN N 

ON 

0804) Obtained from the title compound of Preparation 
96(d), by analogy with Preparation 96(e), as a white solid 
(90%). 8 (DMSO): 1.17 (3H, t), 2.87 (2H, m), 7.40 (1H, s), 
7.60 (1H, s), 7.90 (1H, s). LRMS: m/z 185 (M+1)". 

(g)(i) 5-Ethyl-1-(2-methoxyethyl)-4-nitro-1H-pyra 
Zole-3-carboxamide 

0805 

OMe 

0806. A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-car 
boxamide (2.5 kg, 13.6 Mol), sodium carbonate (1.8 Kg, 17.0 
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Mol) and 2-bromoethyl methyl ether (1.98 kg, 14.2 Mol) in 
THF (22.5 L) and water (2.5 L) was heated under reflux and 
stirred for 20 hours. The mixture was cooled to ambient 
temperature and CHCl (67.5 L) and water (22.5 L) were 
added. The resultant organic and aqueous layers were sepa 
rated. The aqueous phase was extracted with CHCl (22.5 L) 
and the combined organic Solution was distilled under atmo 
spheric pressure and replaced with ethyl acetate (33 L) to a 
final volume of 17 L. The cooled mixture was granulated at 
ambient temperature for 2 hours, filtered and washed with 
ethyl acetate (2.5 L). This afforded 5-ethyl-1-(2-methoxy 
ethyl)-4-nitro-1H-pyrazole-3-carboxamide as a white crys 
talline solid, 2.10 kg, 57%. m.p.-140°C. Found: C, 44.46; H, 
5.79; N, 23.01. CHNO requires C, 44.63; H, 5.79; N, 
23.14%. 

0807 & (CDC1): 1.18 (3H, t), 2.98 (2H, q), 3.22 (3H, s), 
3.77 (2H, t), 4.28 (2H, q), 6.03 (1H, s), 7.36 (1H, s). 

(g)(ii) 5-Ethyl-1-(2-methoxyethyl)-4-nitro-1H-pyra 
Zole-3-carboxamide 

0809. A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-car 
boxamide (25 g, 0.136 Mol), sodium carbonate (18 g., 0.17 
Mol) and sodium iodide (20.4g, 0.136 Mol) were suspended 
in ethyl methyl ketone (125 mL) at room temperature. 2-bro 
moethyl methyl ether (12.8 mL, 0.142 Mol) was added and 
the mixture was heated to reflux and stirred for 70 hours. The 
mixture was cooled to ambient temperature and water (250 
mL) was added. The resultant slurry was warmed to reflux 
and held at that temperature for 30 min before cooling to room 
temperature. The resultant precipitate was granulated at room 
temperature for 3 h, filtered and vacuum dried to afford 
5-ethyl-1-(2-methoxyethyl)-4-nitro-1H-pyrazole-3-car 
boxamide as a yellow crystalline solid 24.3 g, 74%. Data as 
reported for Example (b)(i). 

(h) 4-Amino-5-ethyl-1-(2-methoxyethyl)-1H-pyra 
Zole-3-carboxamide 

0810 

O 

HN 2N 
N 

HN S. \ OMe 

Me 

0811. A mixture of 5-ethyl-1-(2-methoxyethyl)-4-nitro 
1H-pyrazole-3-carboxamide (20g, 82.6 mMol) and 5% Pd/C 
(1g) in methanol (200 mL) was pressurised at 50 psi/25°C. in 
a sealed vessel and stirred for 15 hours. At the end of the 
reaction the mixture was filtered through arboceland the filter 
cake was washed with methanol. The methanolic solution 
was distilled at atmospheric pressure and replaced with ethyl 
acetate to a final volume of 100 mL. The cooled mixture was 
granulated at ambient temperature for 2h filtered and washed 
with ethyl acetate (20 mL) to afford 4-amino-5-ethyl-1-(2- 
methoxyethyl)-1H-pyrazole-3-carboxamide as a white crys 
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talline solid, 15 g, 88%. m.p.-131° C. Found: C, 50.75: H, 
7.62: N, 26.38. CHNO requires C, 50.94; H, 7.55; N, 
26.42%. 
0812) & (CDC1): 1.20 (3H, t), 2.63 (2H, q), 3.32 (3H, s), 
3.74 (2H, t), 3.95 (2H, s), 4.15 (2H, t), 5.27 (1H, s), 6.59 (1H, 
S). 
0813 LRMS: m/z–213 (M+1)" 

(i) N-3-Carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H 
pyrazol-4-yl)-2-ethoxy-5-(4-ethyl-1-piperazinyl Sul 

fonyl)nicotinamide 

0814 

NEt 

0815 2-ethoxy-5-(4-ethyl-1-piperazinylsulfonyl)nico 
tinic acid (2.31 kg, 6.73 Mol) was suspended in ethyl acetate 
(16.2 L) and 1,1-carbonyldimidazole (1.09 kg, 6.73 Mol) was 
added at room temperature. The reaction mixture was heated 
at 45° C. for 40 minutes and then the reaction was stirred for 
a further 40 minutes at reflux. After cooling to ambient tem 
perature 4-amino-5-ethyl-1-(2-methoxyethyl)-1H-pyrazole 
3-carboxamide (1.5 kg, 7.06 Mol) was added to the cooled 
mixture, and the reaction stirred for a further 15 hours under 
reflux. The mixture was cooled filtered and the filter cake was 
washed with 90% water/10% ethyl acetate, (2 mL/g) to afford 
N-3-carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H-pyrazol-4- 
yl)-2-ethoxy-5-(4-ethyl-1-piperazinyl Sulfonyl)nicotina 
mide as an off white crystalline solid, 3.16 kg, 88%. m.p. 
=156° C. 
0816. Found: C, 51.33: H, 6.56: N, 18.36. CHNOS 
requires C, 51.40; H, 6.53: N, 18.25%. 
0817 & (CDC1): 1.04 (3H, t), 1.22 (3H, t), 1.60 (3H, t), 
2.44 (2H, q), 2.54 (4H, m), 2.96 (2H, q), 3.12 (4H, m), 3.36 
(3H, s), 3.81 (2H, t), 4.27 (2H, t), 4.80 (2H, q), 5.35 (1H, s), 
6.68 (1H, s), 8.66 (1H, d), 8.86 (1H, d), 10.51 (1H, s). 
0818 LRMS: m/z–539 (M+1)" 
0819. Additionally, in accordance with the invention, the 
intermediate compounds (XIV) and (XB) (as illustrated in 
Schemes 2 and 3) can be prepared from commercially avail 
able starting materials (2-hydroxy nicotinic acid) in better 
yield than the corresponding reaction sequence in PCT/IB99/ 
00519. For example, compound (XIV) (wherein Q and Ware 
OEt) is formed in a yield of 14.5% in preparation 18 of 
PCT/IB99/00519 (i.e. from a reaction sequence of prepara 
tion 1,3,5,7 and 18) whereas the same compound is prepared 
in a yield of 23% in accordance with the present invention 
(see Preparation 95). More preferably the whole or part of the 
reaction sequence for the formation of compounds (XIV) and 
(XB) can be telescoped together in accordance with the 
invention to provide an even better yield. Thus compound 
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W1 1S t) 1S prepared 1n a V1eld O 0 (See (XB) (wherein X is OEt) is prepared in a yield of 35% ( 
Preparation 95 herein). Furthermore, the reaction scheme of 
the present invention is safer and cheaper to operate, and in 
the case of the telescoped process also involves less steps (and 
processing time). 
0820. It will be appreciated that formation of compounds 
of formula (XB) and (XIV) from (XV) respectively is an 
independent invention and is preferably prepared from 2-hy 
droxynicotinic acid as outlined herein. Likewise each and 
every step (and telescoped step) in Schemes 2 and 3 are 
independent inventions, although in a preferred aspect com 
pounds of formula (I), (IA) and (IB) are prepared from nico 
tinic acid in accordance with Schemes 2 and 3. 
Thus in a further aspect of the invention a compound of 
formula (XVII) is formed by reacting 2-hydroxynicotinic 
acid or a salt thereof in the presence of SO, in a solvent. 

1. A method of treating or preventing benign prostatic 
hyperplasia, bladder outlet obstruction or incontinence com 
prising administering to a patient in need thereof a therapeu 
tically effective amount of a compound of the formula (I): 

(I) 

or a pharmaceutically or veterinarily acceptable salt, or a 
pharmaceutically or veterinarily acceptable solvate or 
pro-drug thereof, wherein 

R" is C, to Calkyl or Cs to Calkenyl, Cs to Cacycloalkyl 
or C to Ce cycloalkenyl wherein said alkyl group may 
be branched or straight chain and wherein 

when R' is C to C alkyl said alkyl group is substituted by: 
and wherein when R' is Cato C alkyl, Cs to Coalkenyl or 

C. to C cycloalkyl said alkyl, alkenyl or cycloalkyl 
group is optionally substituted by: 

one or more Substituents selected from: hydroxy; C to Ca 
alkoxy; C to Ce cycloalkyl, phenyl Substituted with one 
or more substitutents selected from C to Calkyl, C to 
Calkoxy, C to Chaloalkyl, C to Chaloalkoxy, halo, 
CN, NO. NHR'', NHCOR', NHSOR', SOR, 
SONHR'', COR'' or COR'' wherein said haloalkyl 
and haloalkoxy groups contain one or more halo atoms; 
NR7R, CONR7R or NR7COR'' wherein R7 and Rare 
each independently selected from H. C. to Calkyl, C. to 
Calkenyl, CO.R or SO.R and wherein said alkyl or 
alkenyl groups are optionally substituted by C to Ca 
haloalkyl or C to Chaloalkoxy: Het": Het or Het: 

or R' is Het' orphenyl wherein said phenyl group is option 
ally substituted by one or more substituents selected 
from C to C alkyl, C. to Calkenyl, C to C alkoxy, 
halo, CN, CF, OCF, NO, NHR'', NHCOR', 
NHSOR', SOR', SONHR'', COR'', COR'': 

R is C, to C alkyl, Cs to Coalkenyl or (CH2),(Cs to Co 
cycloalkyl) wherein n is 0, 1 or 2: 

R" is OR or NRSR; 
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R is C, to Calkyl optionally substituted with one or two 
Substituents selected from C to Cs cycloalkyl, hydroxy, 
C to Calkoxy, benzyloxy, NRR, phenyl, Het', Het, 
Het or Het wherein the C to C alkyl and C to C. 
alkoxy groups may optionally be terminated by a 
haloalkyl group such as CF and wherein the C-Cs 
cycloalkyl group may optionally be substituted by 
C-C alkyl, hydroxy or halo; 

C. to C cycloalkyl: Het', Het, Het or Het'; 
R" is a piperazin-1-ylsulphonyl group having a substituent 

R'' at the 4-position of the piperazinyl group wherein 
said piperazinyl group is optionally Substituted with one 
or two C to Calkyl groups and is optionally in the form 
of its 4-N-oxide; 

Rand Rare each independently selected from Hand C, 
to C alkyl optionally substituted with C. to Cs 
cycloalkyl or C to Calkoxy, or, together with the nitro 
gen atom to which they are attached, forman azetidinyl, 
pyrrolidinyl, piperidinyl or morpholinyl group; 

RandR are each independently selected from H, C, to Ca 
alkyl, Cs to Calkenyl, COR or SOR: 

R is C, to C alkyl optionally substituted with C, to Ca 
haloalkyl, C to Chaloalkoxy or phenyl wherein said 
phenyl group is optionally substituted by one or more 
substituents selected from C to Calkyl optionally sub 
stituted by C to Chaloalkyl or C to Chaloalkoxy, C 
to C alkoxy, halo, CN, NO, NHR'', NHCOR', 
NHSOR', SOR', SONHR'', COR' or COR'', 

R" is H; C to Calkyl optionally substituted with one or 
two substituents selected from hydroxy, NRR, 
CONR'R'', phenyl optionally substituted with C, to Ca 
alkyl or C to Calkoxy; C to Calkenyl or Het'; 

R'' is H. C. to C alkyl, C. to Calkenyl, CO(C. to C, 
alkyl) or C to Chaloalkyl; 

R" is C, to Calkyl, Cs to Calkenyl, C, to Chaloalkylor 
C to Chaloalkoxy; 

Het' is an N-linked 4-, 5- or 6-membered nitrogen-contain 
ing heterocyclic group optionally containing one or 
more further heteroatoms selected from S, N or O; 

Het is a C-linked 5-membered heterocyclic group contain 
ing an O.S or Nheteroatom optionally containing one or 
more heteroatoms selected from N, O or S; 

Het is a C-linked 6-membered heterocyclic group contain 
ing an O or Sheteroatom optionally containing one or 
more heteroatoms selected from O, S or N or Het is a 
C-linked 6-membered heterocyclic group containing 
three N heteroatoms; 

Het' is a C-linked 4-, 5- or 6-membered heterocyclic group 
containing one, two or three heteroatoms selected from 
S, O or N; and 

wherein any of said heterocyclic groups Het', Het, Het or 
Het may be saturated, partially unsaturated or aromatic 
and wherein any of said heterocyclic groups may be 
optionally substituted with one or more substituents 
selected from C to C alkyl, C. to Calkenyl, C to Ca 
alkoxy, halo, CF, COR'', COR'', SOR, NHR'' or 
NHCOR'' and/or wherein any of said heterocyclic 
groups is benzo-fused; 

with the provisos that (a) when R' is C, to C, alkyl then 
Het' is not morpholinyl or piperidinyl and (b) when R is 
C to C alkyl substituted by phenyl then said phenyl 
group is not substituted by C to C alkoxy, CN, halo, 
CF. OCF or C to C alkyl. 

2-4. (canceled) 

  






