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PHARMACEUTICALLY ACTIVE COMPOUNDS

This invention relates to a series of pyrazolo[4,3-d]pyrimidin-7-ones,
which inhibit cyclic guanosine 3',5’-mon6phosphate 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 PDES) and have utility therefore in a variety of
therapeutic areas.

The compounds of the invention are of value for the curative or
prophylactic treatment of mammalian sexual. disorders. in particular, the
compounds are of value in the treatment of mammalian sexual dysfunctions
such as male erectie 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 selective serotonin re-uptake inhibitor (SSRI)
induced sexual dysfunction but, clearly, will be useful also for treating other
medical conditions for which a potent and selective cGMP PDES5 inhibitor is
indicated. Such conditions include premature labour, dysmenorrhoea, benign
prostatic hyperplasia (BPH), bladder outlet obstruction, incontinence, 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, e.g. post-percutaneous traqélumin_al coronary angioplasty
(post-PTCA), peripheral vascular disease, stroke, nitrate induced tolerance,
bronchitis, allergic asthma, chronic asthma, allergic rhinitis, diseases and
conditions of the eye such as glaucoma, optic neuropathy, macular
degeneration, elevated intra-occular pressure, retinal or arterial occuision and
diseases characterised by disorders of gut _motility, e.g. irritable bowel
syndrome (IBS).
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Particularly preferred conditions include MED and FSD.

PCT application PCT/IBQQIO{)519 relates to a series of pyrazolo[4,3~
dlpyrimidin-7-ones, which inhibit cyclic guanosine 3',5-monophosphate
phosphodiesterases {cGMP PDEs).
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‘or a pharmaceutically or veterinarily acceptable sait thereof, or a
pharmaceutically or veterinarily acceptable solvate of either entity, wherein
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C1 to C4 alkoxy;

Cs to Cg cycloalkyl;

phenyl substituted with one or more substitutents selected from C, to Cs

alkyl, C, to C, alkoxy, C; to C4 haloalkyl, C, to C,4 haloalkoxy, halo, CN,

NO,, NHR", NHCOR™, NHSOR", SO,R', SO,NHR', COR'" or

CO:R" wherein said haloalkyl and haloalkoxy groups contain one or

more halo atoms;

NR'R®, CONR'R® or NR'COR' wherein R’ and R® are each

independently selected from H, C; to C; alkyl, C, to C, atkenyl, CO,R® or

SO:R? and wherein said alkyl or alkenyl groups are optionally

substituted by C, to C4 haloalkyl or C, to C, haloalkoxy;

Het‘;

Het? or Het™:

or R' is Het' or phenyl wherein said phenyl group is optionally
substituted by one or more substituents selected from C; to C,4 alkyl, Cs
to C4 alkenyl, C; to C4 alkoxy, halo, CN, CFs, OCF3, NO,, NHR'",
'NHCOR™, NHSOzR"™, SO:R", SO,NHR"', COR"", CO,R"";



phosphodi est erases (cGW PDEs). Thus the present invention provides
compounds of the formula (1): (lI) or a pharmaceutically or veterinarily
acceptabl e salt thereof, or a pharmaceutically or veterinari By\wEt2¥4t abl e
sol vate WO MXTHEr entity, wherein WD 01/27113 13 8 April RODAB00/01457
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hydroxy; C, to C4 al koxy; C3 to C6 cycloal kyl; phenyl substituted with

one or nore B34 R PRSPl ected fromC to G alkyl, C to C4 al koxy,
C, to C4 haloalkyl, C to C4'haloal koxy, halo, CN, N, NHR', NHCOR12,
NHSO2R 2, SO02R 2, SO2NHR', COR' or CO2R' wherein said hal oal kyl and
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C4 al kyl, C3 defedtdalflomiC, tol @R3)walkyl, hydroxy, Cy to C,4 alkoxy, benzyloxy,
NR°R®, phenyl, Het', Het?, Het® or Het* wherein the C; to Cg alkyl and Cy
to C, alkoxy groups may optionally be terminated by a haloalkyl group
such as CF3 and wherein the C3-Cs cycloalkyl group may optionally be
substituted by C-C, alkyl, hydroxy or halo;
Cs to Cs cycloalkyl; Het', Het?, Het® or Het*:

L2

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 Cy to C, alkyl groups and is
optionally in the form of its 4-N-oxide;

R® and R°® are each independently selected from H and C, to C, alkyl
optionally substituted with C; to Cs cycloalkyl or C; to C4 alkoxy, or,
together with the nitrogen atom to which they are attached, form an
azetidinyl, pyrrolidinyl, piperidinyl or morpholinyt group; ;

R’ and R® are each independéntly selected from H, C to C; alkyl, Cs to
C. alkenyl, CO,R® or SO.R’;

R%is C; to C, alky! optionally substituted with C, to C, haloalkyl, C, to C,

“haloalkoxy or phenyl wherein said phenyl group is optionally substituted
by one or more substituents selef:ted from C, to C, alkyl opfionally
substituted by Cs to C4 haloalkyt or C, to C4 haloalkoxy, C4 to C,4 alkoxy,
halo, CN, NOz, NHR', NHCOR', NHSO:R', SO;R", SO.NHR",
COR" or CO;R'";



S02R9 and wherein said alkyl or alkenyl groups are optionally substituted
by C, to C4 haloalkyl or C, to C4 hal oal koxy; Hetl, Het2 or Het3; or Rl is
Het4 or p | _wherein said phenyl group is optionally substB®ptiedMy one
or nore sgﬁg%ﬁ"ﬁ’@nts selected fromCl to C4 alkyl, C3 to e4TaBMéys7 C to
C4 al koxy, halo, CN, CF3, OCF3, N2, R11, '2 NHCOR, NHSCZR12, SO2R12,

S02NHR', COR', C02R11; 8 April 2004 01/ 27113 PCT/1B00/ 01457 4 R2 is C1
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may optionally be term nated by a hal oal kyl group such as CF3 and wherein
the C3-C5 cycl ogl kyl group may optionally be substituted by Cl-C4 al kyl,
hydroxy or half; &Fht 1@3&4)&!%6{1 WQP@%IGQYH-GDXQHEt@ alkyhiear Gy ®4Cys a
pi perazin- 1- vl nyl group having a substituent R10 at the 4- position
of the piperazi ny#I foup wherein said piperazinyl group is optionally
substituted wwth one or two C1 to C4 alkyl groups and is optionally in the
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haloalkoxy;

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

Hef is a C-linked S-membered heterocyclic group containing an O, S or
N heteroatom optionally 'containing one or more heteroatoms selected
from N, OorS;

Het® is a C-linked 6-membered heterocyclic group containing an O or S
heteroatom 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 heteracyclic 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 Cy to C, alkyl, C; to C4 alkenyl, C; to C4
-alkoxy, halo, CF3, CO;R", COR", SO,R'?, NHR'' or NHCOR' and/or
wherein any of said heterocyclic groups is benzo-fused:;



optionally substituted with C3 to C5 cycloalkyl or C, to &4 al koxy, or,
together with the nitrogen atomto which they are attached, form an’
azetidinyl, pyrrolidinyl, piperidinyl or norpholinyl group; R®A®nt2008 are
each i nd¥@ni@etsl y sel ected fromH C, to C4 alkyl, C3 topcEABdHARH .

C02149 or S02119; RO is C, to 4 al kyl,optionally substltuted W th C to 4
hal oal kyl, C, to C4 hal oal koxy or ph(ﬁ] wherein said phenyl group is
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or Cl to 5xy; C3 to O alkenyl or Het4; R' is H ClL to &4 alkyl, C3
to G4 al kenyl COClLto 4 alkyl) or C1 to C4 haloalkyl; R12 is Cl to (4
al kyl , G4 al kenyl, Cl to C4 haloalkyl or Cl1 to C4 hal oal koxy; Het'
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wherein R, R%, R* and R"™ are as defined hereinbefore.

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 (Fbutyl), secondary-butyl (sec-butyl) or tertiary-butyl (+-butyl).
The term halo atom includes Cl, Br, F, and I. Haloalkyl and haloalkoxy are

preferably -CF3 and -OCF;3 respectively. The term aromatic as defined herein
means a fully unsaturated system.

L
«

A compound of the formula (I) contains one or more asymmetric
carbon atoms and therefore exists in two or more stereocisomeric forms.

Where a compound of the formula (l) contains an alkenyt or alkenylene



fromN Oor S, Het3 is a Clinked 6-nmenbered heterocyclic group containing
an 0 or S heteroatomoptionally containing one or nore heteroatons
selected _fromO, Sor Nor Het3 is a Clinked 6-nenbered het&Aoihtdc
group coMCHRTHE three N heteroatoms: Het4 is a C |inked BCT/I1500/00457
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corresponding racemate using a suitable chiral support or by fractional
crystallisation of the diasterecisomeric 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 invention.

The compounds of formulae (1A) and (IB) may also exist in tautomeric
forms and the invention includes both mixtures thereof and the individual
tautomers.

Also included in the invention are radiolabelled derivatives of

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

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 HCI, HBr, HI, sulphate or
bisulphate, nitrate, phosphate or hydrogen phosphate, acetate, benzoate,
succinate, saccarate, fumarate, maleate, lactate, citrate, tarirate, gluconate,
camsylate, methanesulphonate, ethanesulphonate, benzenesulphonate, p-



having four or nore carbon atons, may be straight chain or branched chain.
For exanple, a C4 al kyl substituent can be in the formof normal-butyl (n-
butyl), iso-butgl (i -butyl), secondary-butyl (sec-butyl) or t&A¥h£804utyl
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of the diastereois $ formed by reaction of the corresponding
racemate with a suitable optically active acid or base, as appropriate.

Al'l stereQisqner re included within the scope of the invention. The
corrpoundgﬂ%‘? '?@Paﬁga‘@“mn eferRe B theycempauldiand varioussaktsr ot the

invention are polymorphs thereof.

A preferred group of compounds of formulae (1), (1A} and (IB) is that
wherein, R' is C; to Cs alkyl or C; to Cs alkenyl wherein said alkyl or alkenyl
groups may be branched chain or straight chain or R' is C;3 to Cg cycloalky! or
‘C4 to Cg cycloalkenyl

and wherein when R' is C to Cs alkyl said alkyl group is substituted by; and
wherein when R’ is C, to Cg alkyl, Cs to Cs alkenyl, C; to Cg cycloalkyl or C4 to
Cs cycloalkenyl said alkyl, alkenyl, cycloalkyl or cycloalkenyl group is
optionally substituted by;

one or more substituents selected from:

hydroxy;

C, to C4 alkoxy;

C; to C, cycloalkyl;

phenyl substituted with one or more substitutents selected from C; to C; alkyl,
"Gy to C4 alkoxy, C, to C4 haloalkyl or C, to C4 haloalkoxy, halo, CN, NO.,

NHR", NHCOR'™, NHSO:R'?, SO:R*, SO,NHR"', COR"', CO.R'" wherein

said haloalkyl and haloalkoxy groups contain one or more halo atoms;




forms and the invention includes both m xtures thereof and the individual
tautoners. Also included in the invention are radi ol abell ed derivatives of
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suitable maceytical salts see PBerge et al, J. Pharm Sci., 66, 1-19,
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t he conpound and various salts of l'on are reof. A
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wherein R’, R®, R'' and R are as 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 heteroatoms which is substituted by one or more substitutents
selected from C, to C, alkyl, C, to C,4 alkoxy, CO.R", SO.R'2, COR"!, NHR"
or NHCOR™ and optionally including a further heteroatom selected from S, O
orN

wherein any of said heterocyclic groups Het', Het?, Het® or Het* is saturated,
partially unsaturated or aromatic as appropriate and wherein any of said
heterocyclic groups is optionally substituted with one or-more substituents
selected from Cy to C, alkyl, Cs to C, atkenyl, C; 1o C4 alkoxy, halo, COR'",
SO:R'?, 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 CFj,
OCF3, SO-R" or CO,R" wherein R is C, to C, alkyl which is optionally



wherein, R is C, to C6 alkyl or C3 to Cr,, alkenyl wherein said al kyl or

al kenyl groups nmay be branched chain or straight chain or R is C3to C6
cycloal kyl or._ C4 to C6 cycloal kenyl and wherein when R is C8ApSl 284al kyl
said al KYPUY2GU3 is substituted by, and wherein when Rl RGUEBOOMSTS al kyl
C3 to C6 alkenyl, C3to Cr, cycloa%Kyl or 4 to GCs cycloal kenyl said

al kyl, al kenyl, cycl oal kyl or cyclGal kenyl group is optionally substituted

by; one @ubmu@cpypﬁhbhyu,e@ﬁosci AsloRtkyl bP O, tol G hamaIkdxy Whefein ahlePxy: C3
pheny h b

to C4 cycl oal kyl; substituted With one or nore substitutents

sel ect ed halogtkytandhataalkexy groups contaimongl aragnrore klorafoms; hal oal kyl or C, to
C4 hal oal koxy, halo, CN, NO2, NHR', NHCOR12, NHSO2R12, S02R12, SO2NHR',
COR11, CO2R11 wherein said hal oal kyl and hal oal koxy groups contain one or
nor e hal cnzagmoc&mljl 2004 WD 01/27113 PCT/ MOO 01457 9 NR7R8, CONR7RS8
or NR7COR"; a Het' group which is an N-linked 4-nmenbered N-containing
heterocyclic group; a Het2 group which is a Clinked 5-nenbered

het er ocy g8 ¢ &Feup cont aining an 0, S or N heteroatomoptionally

contai ning oné ot nore heteroatons selected fromN, 0 or S; a Het3 group
which is a G linked 6-nmenbered heterocyclic group containing an 0 or S

B P b s Ay o SRl B N S Terts L8584 ™ ©
from C; to Cs cycloalkyl, hydroxy, C; to C, alkoxy, benzyloxy, NR°R®, phenyl,
furanyl, tetrahydrofuranyl or pyridinyl wherein said C: to Cs atkyl and C, to C,
alkoxy groups may optionally be terminated by a haloalkyl group such as CFs;
or R? is C; to Cg cycloalkyl, 1-(C; to C, alkyl)piperidinyl, tetrahydrofuranyl or
tetrahydropyranyt;

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;

R® and R® are each independently selected from H and C; to C: alkyl
optionally substituted with C3 to Cs cycloalkyl or C4 to C4 alkoxy, or, together
with the nitrogen atom to which they are attached, form an azetidinyl,
pyrrolidinyl, piperidinyl or morpholinyl group; and

‘R is H; C, to C, alkyl optionally substituted with one or two substituents
selected from hydroxy, NR°R®, CONR’R®, phenyl optionally substituted with
C1 to C4 alkyl or C, to C, alkoxy; Ca to Cs atkenyl; 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 C, alkoxy; CN; halo; CF3; OCFs3; or C,
' to Cq alkyl.



het erocyclic group containing three N heteroatons; wherein R7, R8, R' and
R12 are as previously defined herein-or RL is a Het4 group which is a
C-linked fk'_o‘%r/ ;enber ed Teterocyclic group containing one fiéwal Adom
sel ected TYOWRM3% or N, a Het4 group which is a G inkedPETRRI943d
het er ocycl i c group containing one, t or three heteroatons selected from
S or 0; a Het4 group which is a Clinked 6- nenbered heterocyclic group

cont ai ni ng t hr e& futherqurefenrt Groapt siBompoliislof mmé/m,qm ] andt gﬁg'i& nked

6- menbered heterocycli,c group containing one or two nitrogen t éroat ons
whi ch is dhakwhereing Ryyisoke 10r Coaglieyl svhrrein saishatkyl seay decbranchedcort o ¢4
al kyl, C, : | 1 1 , COR 1, NHR11 or NHCOR12 and
optional | ﬁ%ﬁl@ﬁrﬁgégﬁf %@ﬁé&éﬁgﬁf@%ﬂm selected fromS, 0 or N wherein
any of said heterocyclic groups Het', Het2, Het3 or Het4 is saturated,

partially unsaturated or_aropmmtic as appropriate and wherein any of said
het er ocyclqr‘gs ‘di‘ﬁ{ﬁﬁ% "‘ﬁ’se’bﬁt F%EZI”P wasalkw said @iyl \grewp dsnsubstitutest by; and

bstit : | -al | 4
a Koxy, - nalereRewfiEh 0 1 LA o RS O 964 cfiobylSail digTbr cybipalig)
her ei nbef @reupisioplionaliysubstituted/byf sai d heterocyclic groups is

benzo-fused; or R is phenyl substituted by one or nore substituents
selected from CF3, OCF3, SO02R12 or CO2R12 wherein R12 is C, to C4 al kyl

which is ol diable/sthditidnts 28R%tedGofit 127113 PCT/ 1 BOO/ 01457 10
substituted by' phenyl, C to C4 haloalkyl or C, to C4 hal oal koxy wherein

said hal Mﬂ!@ﬂy;and hal oal koxy groups contain one or nore halo atons; R2 is
Cl to C6 @1&5'@2 gﬁ%gx);;s OR3; |
C3 to Cs cycloalkyl;
NRR®, NR'COR"" or COR'' wherein R’ and R® are each independently
selected from H, C, to C, alkyl or COzR® 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 0 or S heteroatom 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;

or R' is a Het* group which is a C-linked 4-membered 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,
pariially unsaturated or aromatic and is optionally substituted with one or
more substituents selected from C, to C, alkyl, C to C, alkoxy, -CO.R"", -
SO:R™, -COR™ or NHR"' wherein R'' and R™ are as defined hereinbefore
and/or wherein any of said heterocyclic groups is benzo-fused;



R3is C to C6 alkyl optionally substituted with one or two substituents
selected fromC3 to C5 cycloal kyl, hydroxy, C, to C4 al koxy, benzyl oxy,
NR5R6, Qﬁg& ;s furanyl, tetrahydrofuranyl or pyridinyl wher eBAPERZEPAC  t o
c5 al kyl P8¢0 c4 alkoxy groups may optionally be t BGHIBAHSEy o

hal oal kyl group such as CF3; * or R3 §2C3 to C6 cycloal kyl, 1-(Cl to c4

al kyl') pi peridinyl, tetrahydrofuranyl “or tetrahydropyranyl; R4 is a

pi per azi n- 1- ybsR! Irhphe'ﬂ\yl@[lbsml.ll‘ﬁ/bv\@né cruh6ie subsstitudiit s@ledté@ﬁ%m position

of the piperazin [O Gk diypi perazi nyl groyp is optionally
substltutcg'E \Aépr%org @# 8@ st'&@ﬁél Rmefﬂﬂdﬁpﬁ%ﬁ §f%|§§|‘3#fquy in the
form ofp %meﬁék xi de; R5 and R6 are each independently selected fromH

and C, to optionally substituted with C3 to C5 cycl oal kyl or C,
to C4 al koxy, or, together wth the nitrogen atomto which they are

attachedg,2f orm ap a dinyl, pyrrolidinyl, piperidinyl or norpholinyl
group; aﬁd s'_-émt g)lqikygz to C4 alkyl optionally substituted with one or two
substituents sel ected from hydroxy, NR5R6, CONR5R6, phenyl optionally
substltut%ﬂ C, to C4 alkyl or C, to C4 alkoxy; C3 to C6 al kenyl

Het4; wi B lSIQRprow so that when R is C, to C3 al kyl substituted by phenyl
then said phenyl group is not substituted by C, to C4 al koxy; CN, hal o;
CF3; OCF3; or C, to C4 alkyl. 8 April 2004 WD 01/27113 PCT/1B00/ 01457 A

further BPed eret st n-pf npma?lsrpb Drsvet i-butfl |t i's
t hat wher ej n, Bﬂ hw -po% al k V\/nelrngln sat:ﬁgyl( }z?(r?g‘twlbélgwﬁched or

strai ght eﬁmallyoﬁun%mqtgd with 9"@@’6‘9’& wsmwerﬁmelﬂ%e YQWQOREOPV.*‘ C, to C3
al kyl . Sk e%' rej is C4 to C6
al kyl Or@@o%&l}’:@ arré q%%g'a cﬁ :y (ﬁ '°9‘2 phgs Yl e?lzqurﬁl-&yt ¢

tetrahydrofuran-2~ylmethyl tetrahydrofuran-3-ylmethyl pyridin-2-yl, pyridin-3-

yl or NR°R® wherein R® and R® are each independently selected from H and

CitoCo a!kyl;

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 C4 alkyl groups and is optionally in the form
of its 4-N-oxide; and

R' is H, C, to Cs alkyl optionally substituted with one or two substituents
selected from hydroxy, NR°R®, CONR®R® wherein R® and R® are each
‘independently selected from H, C, to C, alkyl and C; alkenyl.

Preferred compounds of the present invention include:
5-[2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyi)pyridin-3-yl}-2-[2-
methoxyethyl]-3-n-propyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yi}-3-ethy)-2-[2-
methoxyethyl]-2,6-dihydro-7H-pyrazolo{4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-2-[2-methoxyethyl]-
8-n-propyl-2,6-dihydro-7H-pyrazolo[4,3-djpyrimidin-7-one, '
2-(sec-Butyl)-5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-y1]-3-
ethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,



group is optionally substituted by; one or nore substituents selected from
hydroxy; Cl to C2 al koxy; C3 to C5 cycloal kyl; NR7R5, NR7COR11 or COR'
wher ei n %&rﬂj R$ are each independently selected fromH_ C StAPric20Q4 Ky |
or CO2R9 87H*R9 and R11 are as previously defined herRGHIBOGOMST 1.
group which is an N-1inked 4-nmenbered 8 containing heterocyclic group; a
Het 3 group which is a C|inked 6-nenbered heterocyclic group containing an

0 S h Ve K i 1§ : t AN | ect ed
from o, | S2Qrerpan Ry eliye CBIHINbERN £ RUBRERABHEIESAS, D0 CCLel o
group conethyr2iiditydes-7H-pyrazoloft, 8rdlpyrimidit-7ikaney Het 4 group which is a
From s o TR Ry R 2o s e BB o iR BN g RaG
het er OCyCH]-‘B_—Qh?li.?,@?ﬁﬁ&é&d&?lﬁ&)ﬁ%]o@YQg]Wﬁh’iinrﬁ?—&Hét eroatons sel ected from

S or 0 whéerein any of Sai eterocycl i r_oups_Hetl,' Het2, Het3 or Het4 is
sat ur at ed2-(GyslobulyimgthylsSd2rethaxy-2{(4-ethyipipetazimd -yisulphonyg)pyridin-8ubst i t ut ed

B koxy - L eey P2 BBl P e G R R iRt 1 "andt Raz are as
def i ned hs#eiEthekpEe(4-athdipiperakiarBi Iéu?hggypw&iiﬁ-dﬁﬂ -SrathyIc2[Z- groups is

benzo-fused;, 8 April 2004 WO 01/2/711 | BOO/ 01457 12° or Rl is phenyl
subst i t ut Biethoxyetaylhe.ydihydaBidinwezgleld, T-dipwinaigin-7-sne,

5-[2-Ethoxy-5-(4-ethylpiperazin-1 -ylsulphonyl)pyridih-S-yI]—S-ethyl-2—[2—
methoxy-1-methylethyl}-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[2-
(methylamino)ethyi]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
2-(2-Dimethylaminoethyl)-5-[2-ethoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yl}-3-ethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-
one,

5-[2-Ethoxy-5—(4-ethylpiperazin¥1 -ylsulphonyb)pyridin-3-yl]-3-ethyl-2-(1-
methylazetidin-3-yl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-n~Butoxy-s-(4-ethylpiperazin-1-ylsuIphon_yl)pyridin-3—yl]—2—
dimethylaminoethyl-3-ethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-yl]-3-ethyl-2-(1-
ethylazetidin-3-yl)-2,6-dihydro-7H-pyrazolo[4,3-d}pyrimidin-7-one,
2-{2-[Acetyl{methyl)amino]ethyl}-5-[5-(4-ethylpiperazin-1-yisulphonyl)-2-n- ‘
propoxypyridin-3-yl}-3-ethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
2-(1 -Acetylazetidin-3-yl)-5-[2-n-butoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yl]-3-ethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-
one, |
5-[2-iso-Butoxy-5-(4-ethylpiperazin-1-ylsuiphonyl)pyridin-3-yi}-2-(2-
methoxyethyl)-3-n-propyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl}-3-ethyl-2-(2-
methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,

| 3-Ethyl-5-[5-(4-ethylpiperazin-1-ylsuiphonyl)-2-(2-methoxyethoxy)pyridin-3-yl]-
2-(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d)pyrimidin-7-one,



CF3, -OCF3, -S02R12, -COR', -CO2R' wherein R' and R12 are as defined
herei nbefore; R2 is C to C, alkyl; R13 is OR3; R3 is nethyl hﬁ/
n-propyl, i-propyl, n-butyl, sec-butyl, i-butyl or t-butyl ﬁﬁpﬂl 004
optionalWwo @Emsisi tuted with one or two substituents sel ecbgq&nﬁams-;
cycl opropyl, cyclobutyl, hydroxy, Hfthoxy, et hoxy, benzyl oxy, ‘phenyl,
benzyl, furan-3-yl, tetrahydrofurl 2-yl met hyl ,

and Ro ars %ﬁltm&%rﬁé}ﬂ'{)m@‘“ FulvGubrosh S oo bRES, ere 1
Pi per azi iméthylazetiaieg) é[u~26 dﬁ%rﬁﬁﬂ%@r%og%{?,gézw{yﬁi%dm&ﬁe the 4- position

of the plgeram nyl p whereln sai group is optionally
subst i t ut H?.-WrBUtObyré (érethylpip@razio- oglsaipghonyl) pyrgin-3apld-3-ethyp2t(@ral |y in t he

f f | b d

wth one BVREERIREL I Efifydre sPebiragoidadlpiinign Reads” chwsre wher oin

;%Fkgﬂd Re5- gz-seﬁ@ﬂbxymdeaﬁwémarhxnSﬁygalp%nynaw.dnln @y!]—tsoelﬁﬂrl-él(ﬁw and C3
yl . Preferred conpound resent "1 nventioh’inc

5- [ 2- Et h@tbylgzem:ne'i-wyﬁpﬁ géwdm-ﬁrk&pyazglq%a@pymduanoee,y|] 2 [ 2-

5| 2- £ na SRRy ROl meuRaB bR S AR AG IRtV B A foy P12 .

met hoxyetmgtriox?etr@l)cn mcmyuraﬂmpqum dlpytimidin~7-dhe; 7- one,

5-[2-Eth perazjn

yl sul pho%l\é} fﬁ éﬁ‘@hnezaf@-wmmmﬂﬁ -p=propoxypyridin-3-yl}-2-(2-

g ?52205@3 °§¥g })di E&?g#%c;h Q@hﬁ%mé %Rgnyl ypyridin-3-yl]-3

- ethyl - Zi-BB-mBl;ldxy)-S?(H-epijnylpnm:'azm 7 Bylslilphainyl) pyndin-bylg-3-8thgp+(2- 2004 |
methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
3-Ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-iso-propoxypyridin-3-yl]-2-(2-
methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[(S}-2-sec-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl}-3-ethyl-2-
(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[(Fl)-2-sec-Butoxy-5-(4-ethylpiperazin-1 ~ylsulphonylpyridin-3-yl}-3-ethyl-2-
(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
3-Ethyi-5-[5-(4-ethylpiperazin-1-yisulphonyl)-2-{(pyridin-2-yl)methyl}pyridin-3-
yl]-2-(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
2-sec-Butyl-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-ylj-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
2-Cyclobutylmethyl-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl}-2,6-dihydro-7H-pyrazolof4,3-d}pyrimidin-7-one,
3—Ethyl~57[5—(4-ethylpiperazin-'i -yisulphonyl)-2-(S)-(2-methoxy-1-
methylethoxy)pyridin-3-yl]-2-(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one, ' ' '
3-Etﬁy|—5—[5-(4—ethylpiperazin-1 -ylsulphonyl)-2-(R)-(2-methoxy-1-
methylethoxy)pyridin-3-yl]-2-(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-

~ d]pyrimidin-7-one,

5-[5-(4-Ethylpiperazin-1-ylsulphony!)-2-(S)-(2-methoxy-1-
methylethoxy)pyridin-3-yl]-2-(2-methoxyethyi}-3-n-propyl-2,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one,




W). 01127113 PCT/ MOQ 01457

2- (i so-Butyl)-5-[2-ethoxy-5-(4-ethyl pi perazin-1-ylsul phonyl)pgrldl n-3-yl]-3
- ethyl 2,6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n- 7- one, April 2004

(Cycl opWéﬁdW%ﬁﬁhyl) 5-[ 2- et hoxy- 5- ( 4- et hyl p| per azi n- 1- y| Bei/mvomydsypyri di n
3- yl]-3-ethyl-2, 6-dihydro-7H pyidyol o[4,3 -d] pyrimdi n-7-one, o
(Cycl obut vyl rret hyI )-5-[2-et hoxy 5- (4- et hyl pi perazi n-1-yl sul phonyl ) pyri di n-

L hos R ) R RGBT 0 ] 3 ety - 2- [

y

[ 2-

met hoxyet huéﬂly!éﬂ@oaey)w n—-37yli- Y(Ramethelxgethyl 1P iprop -2, 6/diRpéro-7H-

- [ 2- Et hoxy- 5- eth JD erazi n-1-yl sul phonyl') pyri di n-3-yl]-3-ethyl -2-[2-
met hoxy- 1 i/H 'E?' “"HTWGFO 7H pyrazol of 4, 3-d] pyri m di n-7- one

5-[2-Eth t i ethyl 2-[ 2-
e oo s ST

2-(2-Di rrethygdrcameﬂndl-aﬁ-dlhﬁd{ceﬂdmwamlémsl»dgnmlmmm n-1- . e
S0P K b iy PSS 201 oL i i i

lp i Ldmdnethyl - 2- (1-
5-[2- Et homﬂwysg%@gn@emizﬁ amyemw 3_%|]6B4y2§fq]r¢fy Inr'{l_%ryft? y (

net hyl azet'i di n- i"hydr 6- 7H-pyf azol of one,
5-[ 2- n- Butd®ey- 5- ( 4- et hyl pi per azi n- 1- yIsquhonyI)pyrldln 3-yl]-2-

di met hyl A 33 5 - i - 4 yrlmdln 7-one,
5I Fg E%/hg)r?yg&'ﬁ%@% %"ﬁﬂwfgézﬁ?qﬁ%’%ﬁ?’%ﬁ %‘%@#ﬁé‘ ﬁ’%" 1'T - 3- et hyl - 2- (1-
et hyl azet |ylhulplﬁ3r%]w)b)yﬂdﬁ-31- nsajs@:wdfww(g atiﬁlﬁl[ﬁscﬂ]pgr; ilﬁr’]ﬂhﬂl?';?rgilogﬁonyl) -
2-(2-[ Acet t m noJ e e pi per -
prépo&yﬁi#@&%@y% a}y éﬂwme;@amo 1-yigu 2 3-d] pyri ni di n- 7- one,
2-(1- Acet
yl gul pﬁgnﬁﬁgsk*ﬂhaxgp%?m%-&ﬂf? %@%‘Fﬁ{ éﬁrﬁéﬁfp'yrgﬁgﬁ@n§ aﬁ'%yrl m di n-7
- one, 2-Cyclobutylmethyl-3-ethyl-5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-
yisulphonyl)pyridin-3-yl)-2,6-dihydro-7H-pyrazolo[4,3-djpyrimidin-7-one,
5-[2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl}-2-[2-
(dimethylamino)-2-oxoethy!]-3-éthyl-2,6-dihydro-?H-pyrazolo[4,3-d]pyrimidin-
7-one,

2-
2-
3-
5-

5-[2-n-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-{2-
[methyl(methyisulphonyl)amino]ethyl}-2,6-dihydro-7H-pyrazoto[4,3-
d]pyrimidin-7-one,
2-Cyclobutylpropylmethyl-3-ethyl-5-[2-(2-methoxyethoxy)-5-(4-
methylpiperazin-i-ylsulphonyl)pyridin-3-yl]-2,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one,
2-n-Butyl-3-ethyl-5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-
ylsulphonyl)pyridin-3-yi}-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-n-Butoxy-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yi]-3-ethyl-2-(2- :
methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-djpyrimidin-7-one,
2-(2-Ethoxyethyl)-3-ethyi-5-[5-(4-ethylpiperazin-1-yisulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphémyl)pyridin—3—yl}-3-ethyl—2-(3-
methoxypropyl)-2,6-dihydro-7H-pyrazolo[4,3-d}pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl}-3-ethyl-2-(S)-(2-
methoxypropyl)-2,6-dihydro-7H-pyrazolo{4,3-d]pyrimidin-7-one,



5-[ 2-i so- But oxy- 5- (4- et hyl pi perazi n- 1-yl sul phonyl ) pyri di n-3-yl]-2-(2-

met hoxyet hyl ) - 3-n- propyl - 2, 6- di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n- 7- one,

5- [ 2- n- But oxy- 5- (4- et hyl pi per azi n- 1- yl sul phonyl ) pyri di n- 3- y| ] 8 8P8k3fH.- 2- ( 2-
et hoxy ewlwiip7@136- di hydr o- 7H- pyrazol o[ 4, 3-d] pyri m di n- 7- op€r/1Be6/01457

3- Ethyl - 5-[ 5- (4-et hyl pi perazin-1- ylft;» phonyl ) - 2- (2- met hoxyet hoxy) pyri di n- 3-
yl]- 2-(2-methoxyethyl)-2, 6-di hydr H pyrazol o[ 4, 3-d] pyri m di n-7-one, WO

o 5723?9?{395#&%9&‘%*@ ?lfgg'% oyttt sty 6050y 26 i myc

TH
r50[2 npém’%gg- - g.]thyl pi peramﬂ 1- ?H F‘HBX“VB‘%W]" % 3-yl]-3-ethyl-2-(1-
gt P)zll gzﬁer(@)ﬁ% UM—BEF-gberB fﬁf(idr-ethijﬂlplp@lrazml ﬂ%{éﬁ;lpﬂemﬂrlpg-r(ﬁm di n- :7:, g{]ﬁ a1
I -
> Ly Al EReERY B SR s P BRI BBy gl e bnS one.
L2 S oyt o S )2
3- Et hy| - Jgthoxyet rlwL@idﬂmda%?hi-nnglﬂ[ﬁﬁrx;ipwyndm- peRgoxypyri di n-3-yl]-2-(2

5 2 n- o By it R et BRI R8T 73 ey -2 2
met hoxyetﬂethﬁ;xﬁbthﬁxy)phmdim&ym& &ﬂlWprr&zd]dM Bl-d]pﬁnmn:hﬁ-‘iﬂﬂﬁe
3- Et hyl erazin-1-yl )-2-1S0-pro oxypi/rlcfln 3-yl]-2-

(2- net hgéﬁlé@m}& -b- [2@t89)ﬁ$7§7(6 eﬁwiﬁwﬁgﬁmﬂrwsgb&?w’)w in-g¥l-9: one.
[(S) - 0B S 7ot Bedgpghicn . GHEPNOnY 1) Py i n- 2

5-

{2 3t ﬁE)gy@ycﬂ9p¢nt2l-5-[ﬂ+dily@rye5-‘(4+qdlyylpmet&z[‘ i~ 13yldiiiphonylmliridin-3eyip3- 3

o1 (R - 2 o a7 ilbldph BB iicin 7St Phony! Y pyr i din- 3-y1 ] - et
2-Cyclopentylmethyl-5-[2-ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-
yl]-3-ethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
2—Cyclohexyl-5-[2-ethoxy-5-(4-ethylpiperazin-1 -ylsulphonyl)pyridin-3-yl]-3-
ethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yi}-2-(2-ethoxyethy!)-3-
ethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yi]-3-ethyl-2-[(1S)-1-
methyl-2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[(1R)-1-
methyl-2-methoxyethyl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl}-3-ethyl-2-(3-
methoxy-n-propyl)-2,6-dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one,

- 2-Cyclobutyl-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsuiphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-[2-n-Butoxy-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-(2-
methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidinone,
3-Ethyl-5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-

- ylI-2-{(18)-1-methylpropyl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidinone,
3-Ethyi-5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-
yi]-2-[(1R)-1-methylpropyl}-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidinone,



(2- met hoxyet hyl ) - 2, 6-di hydr o- 7H- pyrazol o[ 4, 3-d] pyri m di n-7- one,

3-Et hyl -5-[5-(4- et hyl pi perazin-1 o )

yl sul phonyl ) -2- ((pyridin-2-yl)nethyl]pyridin-3- ~ 8April 2004
yl]-2-(2-W&H&t hyl ) - 2, 6- di hydr o- 7H pyrazol o[ 4, 3-d] pyr i neclimBoedonse,
2-sec- Butyl - 3-et hyl - 5-[ 5- (4- et hyl pi JePazi n- 1-yl sul phonyl ) - 2- (2~

nmet hoxyet hoxy) pyri di n-3-yl ] -2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri mdin-7-one,

2 0rcl obut LBl BN o A A PE R o elgtirory ) 21 (2
3- Et hyl - S-Weu(phoayl)wrmmatﬁ 2le‘r-dm yar-T R aidlogré-ach hyd;ugid;@%- 1-

t hyl et hox ridin-3- - 2- (2- et hoxyet hyl yrazol o[ 4, 3-
gf py?/, m di gy opylmet%yl 3- ethyl—5 [2-(2-methoxye2hoxy) 5- (4-methylp:perazm 1-

1-
methy! et howe} ERORUIBRRAE Bkl i i, 5 Higyrimibione,”
hydr o- 7H paﬁmm[tﬂlmbthyl}aalemyllrsﬁsz(ﬂetwm?grzi\zug- r;%ltsul(;;)r(mopylrl_)-2-(tetrahydro-
ﬁe% ﬁy'g gt EE) 3% &PW M}ldlsﬁjii 4 W@Zﬁlqli‘iépﬁ}/]pygmlﬂmlnq,dr oozzg ,
B8 Ca k BRs, .‘%* A ﬁ%@?ﬁh‘ yﬁw V2 f nidhiyethotpliidin 2
met hyl et hoR;(?ﬂveﬁlokyBiBOW)]-z g-di ﬁydmtﬂ-rb-pymﬂo}m[)l-&%d]pypnmbné 6- di hydro- 7H
Y57 Bt o R AL R B ioaraging L supRan DRV iR YU ptyi-2eRy - 2- (2-

hydr oxyet hurie)hcﬂcy@ﬂw»hz @Edihidio%%?éﬁldh%-dltﬁwmlﬂhghé afid°ne,
2- (2-Di net ¥I am noet hy [ [ 2- et hOXy- 5- erazin-1-

yl sul phony® h@mSi(é’fw propylpipgrazin- ‘&ytsulgrmrwﬁpyncpweaywwmqupyri mi din-7
- one, 21 gkl bthyh: f,bm‘ll\yd?o[ﬁ-'l-gﬁré%wlﬂ,)@fﬁfpg?ﬁ}famgnéz.‘l -methyl pi perazin-1-

A yet further preferred group of compounds of formulae (1), (1A) or (IB) is that
wherein |

R' is - (CH2)n(C3 — Ce)cycloalkyl wherein nis 0, 1, 2 or 3: or

R'is methyl, ethyl, iso-propyl or n-propyl substituted by one or more C; to C,
alkoxy substituents 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'isaC, atkyl group selected from i-, n-, sec- or t-butyl optionally substituted
by one or more substituents selected from C; to C, alkoxy or C; to C,
cycloalkyl;

R?is Cy to C, alkyl;

R'™ is OR® wherein R® is C, to C, alkyl optionally substituted with one or two
C1 to C4 alkoxy substituents wherein said C, to C, alkyl and C4 to C, alkoxy
groups may optionally be terminated by a haloalkyt group such as CF; ;
Risa piperazin-1-ylsulphonyl group having a single substituent, R™ at the 4-
position of the piperazinyl group and is optionally in the form of its 4-N-oxide;
and R is methyt, ethyl, n-propyl or i-propyl.



yi sul phonyl) pyri di n-3-yl ] -2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n-7-one,
2-1so-Butyl - 3-et hyl -5-[5-(4-ethyl pi perazin-1-ylsul phonyl) 2-(2-

met hoxyet hoa(}/ﬂ%{)grl di n-3-yl]-2, 6-di hydro- 7H pyr azol o[ 4, 3- d] pyr /P8l 2204 one,
2- Oycl oBHOP 3-ethyl -5-]

2-(2- rfghoxyet hoxy) - 5- (4- mRGRABYN/BESAZi n- 1-
yl sul phonyl ) pyri d| n-3-yl]-2,6-di hydrio®7H pyrazol o[ 4, 3-d] pyri m di n-7- one,
5-[ 2- n- But oxy- 5- (4- et hyl pi per azi n- 1-yl sul phonyl ) pyri di n-3-yl]-2-[ 2-

( di7frgtn 2y|ﬁaﬁéﬁi@hta¥ly%@ﬁ§rl‘éd drotpedfbdmpoidiidd bydmuiEe )y, (BRdiH) B-Hhpyrim din
5-[2-n- Bmhﬂ@lHS (4- et hyl pi perazi n- 1-yl sul phonyl) pyridi n-3-yl]-3-ethyl -2-{2-

L et hy| (ﬁ,{gylﬂéﬁéﬁeﬁ&sﬁycf&a}kﬁ Wbt nisd h|y£1r0 Hpyrazotol[ 4, 3-

d] pyrim

2- Cycl obiR"Yik PICPY)AES DY) rctsd) Whdiin{Rigidjoxy et hoxy) -5 (4-
met hyl pi per, az:(npblé) (@iu p?mny ‘é{/rl di n-3-yl]-2, 6-di hydro- 7H pyrazol o[ 4, 3-
d] pyrim & 5 7 cyglopentyl methy? of

But I 3.et t

yI gul ghgnglﬂgy'ﬁ%‘y?%tﬁy/ﬁ@%ﬁﬁ W@Mﬁ%}? 'g"zt t&lh%tﬁﬁ(}a %O%Yn 7- one

5-[2-n- Bmwmqﬁel( ﬂpmpbhyhﬁep?ﬁ_mmalkolxy tszbgﬂmant Wbdadne&iwaita&eﬂ hyl -2-(2
- th t 0 zol o m di n- 7- one
2-(2- Bt )ﬁﬁe& org V@M%%ewl (80-BroR pF aelpra)pr rlpt?:'f%}hg?w t}leczicw( 2

th 7H pyrazol o pyrimdi n-7-one,
5 [20@%&%&%‘@%%@}%@%@’( ?'bt} O honyl ) pyri di n-3-yl]-3-et hyl - 2- (3-
nmet hoxyerbpall)nz MMWUM?H pyrazol o[ 4, 3-d] pyri m di n-7-one,

5-[2-Eth pi perazin- 1-yl sul phonyl ) pyri di n- 3- yI] 3- ethyl 2-(9)-(
2- et ho%d?&?ﬁp ‘Zg‘éyldl hydr o- 7H pyr azol o[ 4, 3-d] pyri m di n- 7- one, Aprl I

2004 V\DFﬂi/lé'dR:B whetéinBibi/ R4yl lgroup is methyl, ethyl, n-propyl, |-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-methyi,
4-ethyl, 4-n-propyl or 4-i-propylpiperazin-1-yisulphonyl group.

In highly preferred embodiment of the present invention there is provided a

compound of the formula (IB) wherein |

R is - (CHg)a(C3 - Ca)cycloalkyl wherein nis 1 or 2; or

R' is - (CH2)(C3 - Cs)cycloalkyl wherein n is O; or

R' is - cyclopentylmethyl; or

R! is methyl, ethyl, i-propyl or n-propyl substituted by methoxy, 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 fo the pyrazole ring; or

R'is i-, n-, sec- or t-butyl;

R? is C2 to C, alkyl; R' is OR® wherein the R® alkyl group is methyl, ethyl, n-

propyl, i-propyl, i- butyl, n- butyl, sec-butyt or t-butyl; and R* is a 4-methyl or

4-ethylpiperazin-1-yisulphonyl group.

' Highly preferred compounds according to the present invention inciude: 1-{6-
ethoxy-5-{3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolof4,3-
d]pyrimidin-5-yl}-3-pyridylsulfonyl}-4-ethylpiperazine and salts and polymorphs



5-[ 2- Et hoxy- 5- (4- et hyl pi perazi n- 1-yl sul phonyl ) pyridin-3-yl]-3-ethyl-2-(R)-(
2- net hoxypropyl ) -2, 6-di hydr o- 7H pyr azol o 4, 3-d] pynm di n- 7- onge,
2-(S)-sec-Butyl - 3-et hyl - 5- [ 5- (4- et hyl pi per azi n- 1- yl sul phony! )8 Ap{ik2004

met hoxyetWRY3I1¥¥ i di n- 3-yl ] - 2, 6-di hydr o- 7H pyr azol o[ 4, 3- dppyaBe/eissr 7- one,
5-[ 2- Et hoxy- 5-(4- et hyl pi perazi n- 1-yII phonyl ) pyridin-3-yl]-3-ethyl-1-(2-
met hoxyet hyI ) 6 di hydro- 7H pyrazol 0[4, 3-d] pyrim di n- 7- one,

et oyt Moy 7 aieterti > selisti @f o s 61etion: 5 3 b AN REE 7 one
2-Qycl obumdthwezhﬁwmmm @zma[um-perapyﬁnﬁdmts-ymﬂﬁmawﬂmdr@!}m 3-yl]-3-
et hyl - dro 7H pyrazol o[ 4, 3-d]pyrimd in-

2-Cycl opeﬁt P’B razing na i(é// suiphanic, | 3si ersél!&n mases upisieraly pyhe dipr- 3-yi | - 3

- oo o idaeHeN oniafe HaRABL Bkénaiac LR DB}l Bindie M ethamesytionate. | i 1. 3

- yl]-3- esalis Feﬁ,p@ctivdﬂymm @spanialyziedichzéndspifonatedi n- 7- one,
2- Cycl ohexyl - 5-[ 2- et hoxy- 5- (4- et hyI pi perazi n-1-yl sul phonyl ) pyri di n-3-yl ] - 3-
et hyl - 2, 6-di hydro- 7H pyrazot o[ 4, 3-d] pyri m di n- 7- one,
5-[ 2- Et hoage I 1 gﬁgml I hoxyet hy
|)-3- ethy I-grdg d??]rwdrfgh@ﬁr a8 g%to?y?ﬁélfq I}\Q&BI n- héreya}e 2pr£)3|d38

5-[ 2- Et hoﬁqmopnd%pf\:wmgwraqunmmq(l);u| phony! ) pyri di n- 3 yI] 3-ethyl-2-[(1
S)-1- nethyl - 2- met hoxyet hyl )-2, 6-d

I hydr o- 7H- pyr azol o[ 4, 3-d] pyri i di n-7- one,

5-[ 2- Et hoxy- 5- (4- et hyl pi perazi n-1-yl syy phonyl ) pyridin-3-yl]-3-ethyl-2-[(1
R) - 1- met hyl - 2- met hoxyet hyl ] - 2, 6- di hydf o- 7H pyr azol o[ 4, 3-d] pyr| m di n- 7- one,
5-[ 2- Et hoxy-5- (4- et hyI pi perazi ng®- Nw,ﬁpyrl di n-3-yl]-3-ethyl-2-(3-
met hoxy- n- propyl ) - 2, 6- di hyddr o- 3-d] pyri mdin- 7 one,

2- Cycl obut yl - 3- et hyI 5-[5-(4-R ' - 1-yl sul phonyl ) -2-(2-

met hoxyet hoxy) pyr| di n-3-yl]-2}]6- d| hydro- 7H{ pyr azol o[ 4, 3-d] pyri m di n- 7- one,
5- [ 2- n- But oxy- 5- (4- et hyl pi pe -1-yl sul phonyl ) pyridin-3-yl]-3-ethyl-2-(2

R4

)

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

R' is C; to Cs alkyl or Ca to Cs alkenyl, C3 to Cs cycloalkyl or Cg to Cs
cycloatkenyl 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 C, to Cs alkyl, Cs to Cs alkenyl or Cs to Cs cycloalkyl said
alkyl, alkeny! or cycloalkyl group is optionally substituted by; one or more
substituents selected from: hydroxy; Cy to C, alkoxy; C; to Cs cycloalkyl;
phenyl substituted with one or more substitutents selected from C, to C3
alkyl, C, to C4 alkoxy, C, to C4 haloalkyl or C, to C, haloalkoxy wherein
said haloalkyl and haloalkoxy groups contain one or more halo atoms,
halo, CN, NO,, NHR", NHSO.R", SO,R", SO.NHR"!, COR'*, CO.,R"
wherein R'" is H, C; to C, alkyl, C; to C, alkenyl, C, to Cq alkanoyl, C; to



met hoxyet hyl

) - 2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m i di none,

3- Et hyl - 5-[ 2- ( 2- met hoxyet hoxy) - 5- (4- net hyl pi per azi n- 1-yl sul phonyl_l?ap&é)ri di n-3
S) - 1- net hyl propyl ] - 2, 6- di hydr o- 7H pyr azol o[ 4, 3- d] P3¢ none,
3- Et hyl - W @2723net hoxyet hoxy) - 5- ( 4- et hyl pi per azi n- 1- yl sp¢pimooyphdsoyr i di n- 3
R) - 1- net hyl propyl ] - 2, 6- dphydr o- 7H- pyr azol o[ 4, 3-d] pyri m di none,
8 April 2004 WD 01/27113 PCT/ 1B00/ 0O 7 17
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2- Cycl opr opy ltoney halkedyletOy lto5 € 2alkanof] fox et GQXMéloaﬁﬁd gorn%,hltb pCper azi n-

- yl]-2-1(1
- yl]-2-[(1

2-n- Butyl - 3-
yl sul phonyl)

dj pyrimd

| - ylsulph I i din-3-yl ] -2 6-gdi hydro- 7 I ,

2. oyt obut y1 TREIGKon: TS e’ of MY SR erem G eciRbase pach
A%?(?B%ny%nél P’ ns_eégc;? f rf”é H d |cf'?yt r%“- ?ﬁylpyqzat? o?‘b Fﬂ(e?y h]%ytr". (r‘?f di none,
3- Et hyl - 5- [ 5-¢(ikoxy, IB0zR SR hwheydis wajth alkyl,)alkeryA-arealkoxy girbopy ey i di n- 3-
L B o iontiohaty Stbdites by ol ol AR o ey 15 ¢! Riloaikoxy 'Snd

dr o- )
2- furanyl net

5-[ 2- Et hoxy-
-yl sul phonyl
net hoxyet hyl

L.l ] t . . . .
I, s DR ! i e, opfionally, substtutod,with pheny!

i none,
(tetrahy

5- [ 2- Et hoxy- Swhierein saishphphple geotm 19 -opitionabh supislitutéd i by 2ng or3merdy| - 2- ( 2-
Sibsfiidol S6BREd B3 C 8 A SBana sLBEReu 5% G ' Wher ei n
e LC el a1l e, o 165
al koxy subst iNKBN: NHADHR!% 'Fﬁa.agée&!bl%ﬁ&&)ﬁt'ﬁ@n Qe bledi: Het? b
other thari o 6 B0 Heltbf! phBfhyikétein 28 MBIV oPour 1§ Gifibnall)

met hoxyet hyl
preferred gr

ot her than t

substituted by one or more substituents selected from C, to C; alkyl, C»
to C, alkenyl, C; to C; alkoxy, halo, CN, CF3, OCFs;, NO,, NHR",
NHSO;R™, SO;R", SONHR'', COR", CO.R"";

R? is Cy to Cs alkyl, C3 to Cg alkenyl or (CHp)n(Cs to Cs cycloalkyl)

“whereinnis 0, 1 or2;

R™is OR® or NR°R®:

R®is C; to Cs alkyl optionally substituted with one or two substituents
selected from Cj to Cs cycloalkyl, hydroxy, C, to C4 alkoxy, benzyloxy,
NR°R®, phenyl, Het', Het?, Het® or Het* wherein the C, to Cg alkyl and C,
to C, alkoxy groups may optionally be terminated by a haloalky! group
such as CF3; Cs to Cg 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 C, alky! groups and is
optionally in the form of its 4-N-oxide;

R® and R® are each independently selected from H and C; to C, alkyl

S
tofC4

oup’s



Rl is a ¢4 alkyl group selected fromi-, n-, sec- or t-butyl optionally
substituted by one or nore substituents selected fromCl to C4 al koxy or
C3to C4 cycloalkyl; RRis C to C4 alkyl; RI3 is OR3 wherei BAREI2004C to
C4 al kyl WPtO1BAHB| y substituted with one or two C, to C4 stkmBuso1457
substituents wherein said Cl to C4 alf®y] and Cl1 to C4 al koxy groups nay
optionally be term nated by a hal oal kyl” group such as CF3 ; R4 is a

pi perazin-1-yl n . I pg ,a singl ubstituent, R10 at the 4-
oot on of 1 ORBArXundihd WK B2 48, &5 Giifanlianar €4 tors rlkebron. 1 <
4-N-oxi de;  andg@thet withe thy Initridhy atomi- ey h! ag004 WO
01/ 27113 PCT/ I(I:!ﬁ%o_/_01457 18 A%jart_i cul airallr méhe%?*ggé%lfgegf Qgérhrrp%ﬁnds of
formul ae (1), d2eliglingt pyrreliding, piperiding or siorphaling groymH2) n( C3 -

C4) cycl oal kyl wherein nis 1 or 2; or RLis - (CH2)n(C3 -- C6)cycl oal kyl
wherein n is O;1 or R is - cyclopentyl nethyl; or Rl is methyl, ethyl,

i -propyl or n-RP bl OydbDyialiyl eptibaliesiisstituteat bt o for tREXUDS It

| - propoxy vvhereb?&tsc?l d al kax sg{ﬁgﬁgt uent gay be directly attached to any
C-at om wi t hi n SISt fiom hy B%WO r GONRoBy phgrad mptionally substituted C-
atom direct!y wit r Walsp e St 4. Sec- or
t-butyl; R2is Hg?%bocggmgfﬁeﬁ ﬁ&é%'@%z%ﬁ&%&@ﬂgr%tal kyl group is
met hyl , ethyl, n-propyl, 1-propyl, i- butyl, n- butyl, sec-butyl or t-butyl

optional ly subgtityted with on rt mejf, hox et hoxy, n-propoxy or

1- pr opoxy  substitt u ntg';‘ (ﬂlﬁnlﬁf i %‘!a 320 el hé,-ln;e%berecp n%{rogen-contammg
heterocyclic group optionally containing one or more further heteroatoms
selected from S, N or O;

Hetf is a C-linked S-membered heterocyclic group containing an O, S or

N heteroatom optionally containing one or more heteroatoms selected
fromQor S;

Het’ is a C-linked 6-membered heterocyclic group containing an O or S
heteroatom 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
heteroc_yclic groups may be optionally substituted with one or more
substituents selected from C; to C4 alkyl, C, to C; alkenyl, C, to C,
alkoxy, halo, CO:R", COR"', SO;R"™ or NHR"' and/or wherein any of
said heterocyclic groups is benzo-fused:;

with the provisos that (a) when R is C; to Cs then Het' is not morpholinyt or
piperidinyl and (b) when R is C, to Cs substituted by phenyl then said phenyl



4-ethyl, 4-n-propyl or 4-i-propylpiperazin-1-ylsul phonyl group. In highly
preferred enbodi ment of the present invention there is provided a conpound
of the fornula (IB) wherein R is - (CH)n(C3 - C4)cycloal kyl 8AREFI0A n is
1 or 2; WOMRTIRs - (CH)n(C3 - C5)cycloal kyl wherein n i 2COIBEWOIRST i S -
cyclopentylnethyl; or R is methyl, &Ryl, i -propyl or n-propyl substituted
by met hoxy, ethoxy, n- propoxy or i-propoxy wherein said alkoxy substrtuent

- or opyl P80 % B} REGFHied B4 207 B! beh“éw“‘-l R adFa HeChis Bho o

ring; or d&kylis i-, n-, sec- or t-butyl; R2is C2to C4 alkyl; RlSrsCRB
wher ei n the R3 aIkyI group i s nethyl, ethyI n- propyl, |-propyl, I - butyl,
n- butyl, sec-butyl or t-butyl; and Rt is a 4- et hyl or _

4- et hyl pi perazi n-1-yl sul phonyl group. H ghly preferred conpounds according
to the present I nvention include: 1-{6-

et hoxy- 5- [ 3- etlhya mrtﬁeldas;yehtpﬂie memhnxemmyb}eﬁdest@rathSamlmM 3-

- 3- | f 4- d | t d
Oy bl SRAAA SR S bl SR R Shasacmsodiyc o o
salts of ghd Gre‘iérhr‘iaﬁ{faé@e;ﬁéﬂlé' ‘sQItZ Hrlyy dﬁlfhrﬁiéc%utlcaliy and veterinarily

nethoxyethyl - 7- 0XO- razol o

dj pyri ni daeeptabie setvp;es dyeltiwrfamlw Jawuus!ratequmwazli wvit] haelr fapptdqlﬂtedl c acid
salts, r sul fonate enzenesu _
carrphor su Bg{ft%hg sﬁ@ie& ﬁ@pﬂﬂftﬁﬁg g geriai of 658t9'989§563a388%f§tt%&| ally
t he benzahesutiéosiathe syhtieicditegs efmplofed frhﬁrfbéi%ﬂﬁé@ afd Wil Qze%ﬂa%ggr
i nvention there are provided conmpounds of general formula (
alia on factors such as the nature of other functronal groups present in a
partrcular 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) contain t-butoxycarbonyl (Boc) as the nitrogen protecting group.

It will also be appreciated that various standard substituent or
functional group interconversions and transformations within certain
compounds of formulae (1), (IA) or (IB) will provide other compounds of
formulae (1), (1A) 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 (Examples 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



RI (1) or a pharmaceutically or veterinarily acceptable salt thereof, or
pharmaceutically or veterinarily acceptable solvate of either entit

wherein R _is ClL to C6 alkyl or C3 to C6 al kenyl, C3 to Cr, c?é‘{Pma@‘l or
C3 to C6 WOMZHBKenyl wherein said al kyl group nmay be br arehimd0eI4sst r ai ght
chain and wherein when R is C, to @éal kyl said al kyl group is
substituted by; and wherein when R 4 to C6 alkyl, C3 to C6 al kenyl or

C3to C6 | | clo Y, S optionally
substi t ut %égaﬂtigﬁé %?éﬂrér)l?rseh@ Bst ||¥§‘&#’sl s@l%’@ﬁe@!’#f( équ;éﬁ's}‘g’r Q 1 to 1
al koxy:; c:exampm thec | corivieydion . phethg| cemipduntiulof dprépdtatiole 65 Iméethe
substitutents sel ected from 1 to C3 alkyl, Cl to 4 alkoxy, C to C4

hal oal kyl COFREUNAOIeXampleABloxy wherein said hal oal kyl and hal oal koxy
groups contain one or nore halo atons, halo, CN, NO2, NHR', NHSO2R12,
SO02R12, S2NHR', COR', C2ZR' wherein R" is H C, to 4 al kyI, C to 4

al kenyl, Cl toTbe afbltmingl pr@;essesSaFmrllllhst%lM OOt/ @il F@HW 01457

20 % "2 bR viioh o oA W o 5l e s

haloalkoxynvdﬂﬂoﬁ8 CONR R8 or NR7COR11 wherein R7 and R8 are each

i ndependently selected fromH C, to C4 alkyl, C to C4 alkenyl, C, to C4
al koxy, C02R9, S02R9 wherein said al kyl, al kenyl or al koxy groups are
optionall ua%h' . C4. hal oal kyl or C, to C4 hal oal koxy and
wherein Ré'?% ,b§g6§2ﬁ§¥gﬁ$a ich is optionally substituted with phenyl
wherein said phenyl group is optionally substituted by one or nore

(D

wherein formula (l) may equally be represented by general formulae (I1A) and
(1B) and wherein R', R?, R* and R™ are as previously defined herein may be
prepared from a compound of general formula (1X):

RP HZN N R1
P
N
N N
I H
= G
n4
{IX)

wherein R is R™ (i.e. OR® or NR°R®) or X wherein R'3, R®, R® and R® are as
~ defined hereinbefore and X is a leaving group and wherein general formula
(IX) can be represented by formulae (IXA), (IXB) or (IXC) respectively:



substituents selected fromC, to 4 alkyl optionally substituted by C, to
C4 hal oal'kyl or C, to C4 hal oal koxy, C, to C4 aI koxy, halo, CN, N2, NHR',
NHS02R12, S02R12, SC2NHR', COR' or CORR'; Het'; Het2 or Het 38 Agfl 3804 s
Het 4 or weediypaherein said phenyl group is opt| onaIIy y@’ﬂ“fﬂﬂﬁ by one
or nore substituents selected fromC, 4 al kyl, to enyl, C to
C4 al koxy, halo, CN, CF3, OCF3, N2, &I‘fe NH802R12 S2R12, SOZNHR'

COR', C2R 1; R2is C, to C6 alkyl, C3toC5aIkenyI or (CHZ)n(CStoCG
cycloal kyl) wherein nis O, 1or2 R13 is OR3 or NRBR6; R3 is C, to C6
al kyl optionally substituted h one ar two substi t HRBES sel gct ed from C3

to C5 cycloal kyl, hydrafyn C, l0 si, 5! koxy benay| oxy, R phenyl ,
Het', Het2, Het3 or Het4 ) to C6 al C4a|koxy
groups may optionally b Py a hal og r ch as CF3; C3

JHetd; R4 is |& " pi Fer az n- 1- yI sul phony!
of the piperazinyl group
wherein said piperazinyl group is optlonally supstituted with one or two
C, to &4 alkyl groups andrts optionally in the gormof its 4-Noxide; R5
and R6 are each independently s®ected fromH and C, t al kyl 8 April
2004 WO 01/27113 PCT/1B00/ 01457 21 optionally substituted with C3 to Cs
cycloal kyl or C1 to &4 al koxy, or, toget her with the nitrogen atomto
which they are attached, forman azeti giyayl yriol i dinyl, piperidinyl or
mor phol i nyl group; Rl is H C, to Ogsal l@,yl |1y substituted with one
or two substituents

to C6 cycloal kyl; Het'
group having a substitu

N

(XC)

wherein R', R?, R®, R% R® and R® are as previously defined herein a
wherein X is a leaving group and may be any group which is displaceable
an amino group of the formula -NR°R® or by an alkoxy group and wherein 1|
intermediate compounds of general formulae (IXA) and (IXB) can |
represented by their regioisomeric general formulae as previously illustrat
for compounds having the general formulae (I). Suitable leaving groups,
for use herein include halogen, alkoxy, amino, tosylate groups and furtt
groups are detailed hereinafter. ’

1.1 A compound of formula (I) wherein R™ = NR®R® r - be prepared by
cyclisation of a compound of general formula (IXA):



sel ected from hydroxy, NR5R6, CONR5R6, phenyl optionally substituted wth
C, to G4 alkyl or C, to C4 alkoxy; C2 to C6 alkenyl or Het4; Het' is an
N-linked 4-,- 5- or 6-menbered nitrogen-containing heterocycBAeriE®dp

opti onal IWOM3¥HBni ng one or nore further heteroatons selromdoiem S, N
or 0; Het2 is a CIlinked 5-nenbered heég}locycl Ic group containing an 0, S
or N heteroatom optionally containing e or nore heteroatons sel ected
fromOor S Het3 is a Clinked 6-nephgred hegerocyclic group containing an
0 or S heteroatom optional |y st ai Qj ng r nmore heteroatons sel ected
fromO, Sor Nor Het3 is a C|inpked d heterocyclic group

contai ning three N heteroatonsy | I nked 4-, 5- or 6-nenbered
het er ocycl i ¢ group cont ai ni ng one| twdior fhree heteroatons sel ected from
S, 0 or NN and wherein any of s heterocycYic groups Het', Het2, Het3 or
Het4 may be saturated, partially unsaturated or aromatic and \/\herel n any
of said heterocyclic groups mayrbe optionally substituted with one or nore
substituents selected fromCl to C4 akkyl, C2 to C4 alkenyl, C to C4

al koxy, hal o, CO2R11, COR', SO2R12 or NHR' and/or wherein any of said

het erocyclic groups is benzo fused; wth the provisos that (a) when R is
Cl to C3 whereihidt”, nzsnh,om-"ampﬁ(drem J)f@hou@lyﬂﬁﬂdédﬂ)émﬁﬁréb péipasRl is Cl
to C3 subs |tut ed hen t hen said phen ril 2004 WO 01/27113

PCT/ 1 BOO' ® H@z Omul r(ﬁ @rrﬂﬁ) sﬁ‘mfer@lelv-eé%yyqbsat@@basetmgrginat@d.o, CN,

CF3, OCF3yu8hgCant A&t metal sait of a sterically hindered alcohol or amine. For
example, the required cyclisation may be effected using about a 1- o 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 NHR®R® 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 ethyi pivalate.

1.2 A general route for the synthesis of compounds () via compounds
(IXB) is illustrated in Scheme 1 wherein said intermediate compounds (IXB)
have the general formula :

g NN N_R'
;IO
N N
I H
SN ]2
th
{IXB)

wherein R', R® and R* are as previously defined herein for compounds of the
formula (), (IA) and (IB) and wherein X is a leaving group as defined




al kyl. In a further aspect, the present invention provides processes for
the preparation of conpounds of formulae (1), (IA) and (IB), their
pharmaceutically and veterinarily acceptable salts, and phar #4P8lKGG4al | y
and vet eWin@y27iip accept abl e sol vates of either entity, apcribosmiziat ed
below. It will be appreciated by p§rs,ons skilled in the art that, within
certain of the processes descri bed, bhe order of the synt hetic steps

ot ur & o MBIER R o i, 196 TEBEnc of FOR® 4l & hyBKREl 80I0E" | e
avai | abi | agantof THe edriversioR dDE)efo gp@ahhse RirRiepakeAdn ittt Siepwiegy (i f

any) to be adopted. Cearly, such factors will also influence ‘the choice
of reagerProcess Weaj anepst Lrogess:nt Aenumber cpk stapwise t penmutations zare

protecti I St I el.ldi,ne anal ogues (Exanpl es
18, 19 a%ag{??él%"iﬁé %? Wicridre ’{}‘g’s\ﬁ% é‘ﬁmi’%F%B'i}e}téi ‘éh'g’dgs, 66 and 61

respect i Vil gyclisatidra(INEB tol KK fotiawedby dispraepnht (XEXRbt);09en protecting
group. It will also be appreciated that various standard substituent or

[
functi ondl) gyclisptionm{iXEedeerX) allewsd by displacemeant (XXX Qilkihi n certain
dsenois i 1. ' ) ds of
For il ne WSisbBEIEH (HE 1p XY followel BY clklisa®ifiikERad); g o0 bolned OF

posi ti on i) displacemigntr (IXCa- & JXT) sioliewed uley teyclisationo (WG sool)swhibrdiranpl e 3
to Exanples 27 apnle, 8 |l e 28 and - anple 21 to Exanple 32
and 33, Exa?ﬁi?@b‘ﬂ‘%%{%)gmigxaéi%ﬁﬂ%?Qegef‘%%@gﬁﬁ?e 43, and Exanple 66
to Exanple 75), am ne exchange at the 2-position of the 5-(pyridin-3-yl)

substituent (see conversions of Exanple 7 to Exanples 78), reactions at a
nitrogen containing substituent, such as reductive al kyl ation (Exanple 18

to Exanple 21), acetamgle formation (Exanples 18, and 20 to Exanples 22
and 24 respectively) orffsul phonam de formation (Rpewgarations 68, 67 to

Exanples 25 to 6g r i valyp', and reducti ggr®foa ni Runctionality to
provi de an N
N SN N | N
S | Rz AN R?
R R* .

2

wherein R, R?, R* and X are as defined herein before and OR™ is an alkoxy

group which is different from and displaceable by the desired OR® group on

the final compounds of general formula () and wherein R* is selected from

C to Cs alkyl optionally substituted with one or two substituents selected from

Cs to Cs cycloalkyl, hydroxy, Cy to C4 alkoxy, benzyloxy, NR°RS, phenyl, Het',

Het?, Het® or Het* wherein the C, to Cg alky! and C; to C, alkoxy groups may

optionally be terminated by a haioalkyl group such as CF3; and wherein the

C5-Cs cycloalkyl group may optionally be substituted by C,-C, alkyl, hydroxy .
or halo; Cs to Cg cycloalkyl; Het', Hef?, Het® or Het®. Preferably R* is C; to G

alkyl.

" To effect initial displacement without significant simultaneous 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



am no group (Exanple 63 to Exanple 64).. The deprotection and
transfornmati ons descri bed herein and as illustrated in the Exanples and - 8
April 2004 WD 01/27113 PCT/1B00/ 01457 23. Preparations secti®AgridP4pe

ef f ect ed WAOH27he- pot " procedure (see for exanple the cecraBei/ams: of the
conpound of preparation 65 into the gfnpound of exanple 26). The follow ng
processes are illustrative of the gen synthetic procedures which may

be adopt edehdraf ¥ &hut Ifé i (g( RS of the inventiop. 1.9
conpound BY é}or nul a Y joRu e, & £ ST
r epr esent fedmida GPiteqéﬂeréW Gaﬂnéﬂ dut/at aaéﬁpeﬁ'étﬁre Qféhtéhﬂfa‘ﬁ abdth 1 188¢c R4 and

R13 are as previously defined herein my e prepare froma conpound of
gener al forrrula (I'X): wherein RP is R13 (i. or NR5R6) or X wherein

R13, R3, gr oup

LT T ol g gt 0, LS ot e

(1 XB) or prefayed dqudor \(bd@a) ® mxxp (moug) me Ee“dﬁéilﬂ% gﬂ«\ﬁ%ﬁg@lﬁgzl ﬁ‘eld

ﬁle?g) nRL tgeD'\ﬂerature greater than about 110°C wrth Olé{@" in R:%OH Subsequent
displacement to a compound of general formula (l) is generally carried out

with "OR?® in R®0H 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 process (ie. (i) above) if the bomng point of
R°OH is higher than that of R*¥OH and where the ambient boiling point of
R*OH is less than about 115°C (ie. too low to effect cyclisation 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 (l) can be obtained by direct
cyclisation by reacting in the presence of an auxiliary base, a hydroxide
trapping agent and an appropriate solvent R?0OH 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 (lA) 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



wherein X is a |eaving group and may be any group which is displaceable an
am no group of the formula -NRSR6 or by an al koxy group and wherein the

i nt ernedi at e conpounds of general fornulae (1XA) and (1XB) cahApril 2004
represenV®@®UBVIB hei r regi oi soneric general fornul ae as prREGI/ERGI0Y457
illustrat, for conpounds having the2&eneral forrmulae (1). Suitable |eaving
groups, for use herein include hal ogen, al koxy, anino, tosylate groups and

furt! g ' [ I naf ngy o la (1)
wherein éﬁ@@bﬁgﬂgqb? J: e %?@g'ar%zdé@poé?%? i aﬁ§ |50(rq&oﬂ)’afagé§r%%n@eof

gener al femperaturé liXR)is cBségolild 186 probblp bbIowks (€GT Aot 6026 sitice( | XA)
wher ei n 5 R, R4, RS andIE,RG ?re as previously defined herein for
conpound$eTefS R EY¢itsalan faking plageay or (113). Preferably, the cyclisation

I s base-nedi ated, wusing an alkali netal salt of a sterically hindered

al cohol or am ne. For exanple, the required cyclisation nmay be effected
usi ng abBraferably compsunds pf farevuda (), er (AR or (IB) vlreinl d excess of potassium

t-but oxi de. p lum- bis(etri nethyl silyl)am, de or cesium carbonate,

opt i onal i h@'ﬁéf(%és%ﬁ%\@%ﬁ"‘wﬁ%ﬁ@m ﬁxs ilog]\?e?,r in a suitable solvent,
such as Rdis e N€EsanCiegelbai@l wWhbkein @.i§ 0; BMF or NHRSR6 or mi xtures
thereof, at the reflux tenperature of the reaction mixture optionally in

the pr esBnise- @demm&fmﬂh@( ar equivalent of ethyl acetate or ‘ethyl
Cheaer o 5. e, SV BT o bR BB BAL by gl Bndod ' <0, .,
equi val eptopoiy et hpropmgtwherein seidalkoni subbstiteentimdy Begdirsutlyl attaphied f or t he
synt hesi s of conmpounds, (1) Vvja conpounds | XB), is illustrated in Schene 1
wher ei n 1027 &rﬂtgmgﬁ@@e(%hgomngmpyf@ n-&)ropyl groups other than the rb-

atom directly linked to the pyrazole ring; or

R'is £, n-, sec- or -butyl;

R? is Gz to C, alkyl; R™ is OR® wherein the R® alkyl group is methyl, ethyl, n-

propyl, Fpropyl, i butyl, n- butyl, sec-butyl or t-butyl opticnally substituted with

one or two methoxy, ethoxy, n—pfopoxy or i-propoxy substituents; and R* is a

4-methyl, 4-ethyl, 4-n-propyl or 4-i-propylpiperazin-1-ylsulphonyi group' are

prepared from compounds of general formula (IXB) wherein X is OR® (i.e.

compounds of general formuta (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 formuta (l):

“or a compound of general formula (lA), or (IB) wherein
R' is - (CHa)a(C3 - Ca)cycloalkyl wherein nis 1 or 2; or
R' is - (CH2)n(Cs — Cg)cycloalkyl wherein n is 0; or



have the general formula : (IXB) wherein R, R2 and R4 are as previously
defined herein for conmpounds of the formula (1), (1A and (I1B) and wherein
X is a leavi ng group as defined 8 April 2004 WD 41/27113 PCT/§ 800290457 26
her ei nbef WOLVIA3r eaction in the presence of OR3 and a hydP@RIBIeOI45apPi Ng
agent. The .conversion (I1XB) to (1) cgqbe undertaken in either a stepw se
process or a one-pot process. A nunbér+of stepw se pernutations are

f easi bl e, ' .sybsets of others. These include i lisati
(1 %8 toexa;aiffgf%'ﬁ%@%&hwaiﬁénﬁ (X 1o 1)+ Ti) eyl tsalion (1XCa fo
XXX) foll igl (1] A - :sublstit ' 0 | XC

) fo ipyetityl et Fl(?liﬁggdp)ﬂm bﬁbdg) _subshtde@'b@pwtegbﬁﬁ A0 1 XC)

foll owed by cyclisation to l); and iv) displace XCa t'o | XO)

fol | owed B 19T RrPBeXY wherain said alkaxesubstituaptonay e diregtlyzattachedCa) have

o<1 CPMAS sl R o84BT B ol o o
di spl aceastosn directhe linlexd toetheQifrazolé rimgpop on  the final conpounds of

general fafoula (Iﬁ)%and wherein R3a is selected from Cl to C6 al kyl
optional | § &ibsf S8CA" tP¥®hone or two substituents selected from C3 to C5

cycl oal kyR? ihgdrt P3¢ K oNrei Y benviieh.

Het 2, Het3 (l)'r I ??ﬁg‘éﬁ t gﬁm to@g@ﬂfﬁﬁ%%ﬁ?ﬁ%n@ﬁ% ét(? y "gr oups

may opt i BreEVI,-pepyle i-iiutl: sdbblyl, seodiudpl dryi-bujybopticnatiy sabstilafedindthwher ei n

the C3- lLoal roup nmay optionally be substituted by ClaCA al kyl,

nydr oxy O HEBTElacty 8RR eRBapReT or Feroporeubslitients: ind B & a

Pref er abl 3-r@iyl,s 4-éttiy, @-n-prabily! er 4-i-propylpiperazin-1-ylsulphonyl group
comprising reacting a compounds of general formula (IXC):

HANC N _R'
P e
N

N N

. I H

S Rz

R4

(IXC)

wherein R', R?, R® and R® are 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 specifically (IXCA) and
(IXCB) form further aspects of the invention. '



To effect initial displacenent w thout significant sinultaneous cyclisation
it is preferred that the displacenent with -OR3 (in (iii) or gb%éb S
carried out in the range of from about 80C to about 90C to p? Opridd04
conpoundVeP1gHA3 8 April 2004 WO 01/27113 PCT/ | BO0/ 01457 BA/IBg&/oris2l
formula (1 XC). Subsequent cyclisatio gp a conmpound of -general fornula
(1) is generally carried out at a tegé rature greater than about 115C. To
effect initial cyclisation mjtaoqt significant sinultaneous displacenent it
is preferred that, fom XCa);to (XXX) (in (iﬁé the reaction is
conducted at a teggeratur eater than gpput ? \th -OR3" in Rerr]OH
Subsequent di spl atene t ornMHR'(1) is generally
carried out wt 3 ' bout 80C to about

90C. For convers o (1) (ieg (i)l aboMe), |it may be preferred to
obtain conpound |
formula (1XB) singe both the cyclisation fjand di spl acenent conponents of
this reaction cangbe carried out in a "ogg-pot" reaction. Such a "one-pot"
process can be run at I? r pressures (ie. nearer_anbient pressure) than
say a stepw se cyclisati| Ahnd di spl acenent pro@%@%’(ie. (ii) above) if
the boiling point of R30OH is higher than that of R3aCH and where the
anbient boiling point of R3aOH is |less than about 115C (ie. too low to
effect cyclisation at anbient pressure). It should be noted that is may

the boi IAHATCRAL sshan@Rs 8 'S opRIRRTSRE8 aheing pasl e dBet By~
conpoundsighér g b finbPproduat ({cmpdtinddesd 'érﬁ’él'ahﬁirﬁ'imaf(g),eglil\r)‘é%]fﬂBj)n Xis

OR3, conpounds of general fornula (1) can Dbe obtained b

cycl i sat¢ambeyobtained than fer the seme spaction whareaihe frappipgoagent is matdr oxi de
present.

 Preferably the hydroxide trapping agent is an ester. More preferably said
hydroxide trapping agent is an ester of the formula:

8] v
T

wherein OT is OR® or the residue of a bulky alcohol or a non-nucleophilic
alcohol or TOH is an alcohol which can be 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,4 alkyl
group.

Preferably X is selected from the group consisting of —OFlé, halo, optionally
substituted arylsulphonyloxy, preferably phenylsulphonyloxy, more preferably
‘a para- substituted aryl (phenyl) such as by a Cy-Cs alkyl group e.g. p-
toluenesulphonyloxy; C1-Cs alkylsulphonyloxy e.g. methanesulphonyloxy; nitro
or halo substituted benzenesulphonyloxy preferably para- substituted e.qg. p-
bromobenzenesulfonyloxy or p-nitrobenzenesulphonyloxy; Ci-Cs




trappi ng agent and an appropriate solvent R3CH or an inert solvent or a
conmbi nation thereof. The tenperature of the reaction of conpounds of the
general formula SIXB) to conpounds of the general fornula (I%Apdikd94as the
correspon¥P¥2f88 mat i on of compounds (1 A) and (1B)) is predTaBabbiasat | east
about 80C, nore preferably about 803 % about 130 C, nore preferably still
about 100 to about 130C and nost preferably about 115 to about 125C. These

t t 200 01/ 2 3 P 0/01457..28
app! | cabl SISOrBRRYBEIhIdsy 0E G, np BRGNS | RBtRAM, o

t enper at ursubsﬂtutéd arcsyioxy SueH ds bbﬁﬁoyl@kp@#b){ fusroRikandyibxy SueHla00 C)
since ther no cycl i sat | on t aki n% pl ace. Preferabl é;yorrpounds of

formul a (|15'f?"9f9a?¢tx5°xvor Gy Xy R such - ascHegely dinzopiureal ky!

wher ei n n (N is O;

or R d-u'ééyc %@m&'}lﬁr@t hy =Cyr %IE&%@P#@’ et a@’?&m‘?"}‘%ﬂw gel’ n- propyl
substi tut éhid’g&ukd‘udrmkguy etMy otherpr dhorinated i - fravingy \geeupss;n wkidd al koxy
substitueur. r’r}ax| rectl aétactﬁ& Lo any Catomwthin the ethyl,

I so- propyl 1yyis !ﬂ cﬁi% $ekn the G atomdirectly linked to the
pyrazole ring; or S |-, n-, sec- or t -butyl; R2is C2to C4 alkyl; Rya

Is OR3 wherein the R3 al kyl group i's methyl, ethyl n- propyl, |-propyl I -
butyl, n- Mereyprefereblyo¥tisia 61-Gs prisnaryl orgscondary alkeupsnd istespesiallyp a one or
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are prepared from conpounds of general fornmula (I XB) wherein X is OR3
(i.e.

"'OR® can act both as a nucleophile (to displace the leaving group by
nucleophitic 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 aikaline 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 R®0OH 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
R’OH or an inert solvent (of 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 R*0OH 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 F{SOH) may be used as a
co-solvent in the reaction.

Suitable solvents are as foliows: R°0OH, a secondary or tertiary C4-Cy2 alkanol,
a C3-Cy2 cycloatkanol, a tertiary C4-Cq2 cycloalkanol, a secondary or tertiary
(Cs-Cy cycloalkyl)C-Cg alkanol, a Cs-Cg alkanone, 1,2-dimethoxyethane, 1,2-



compounds of general formula (1XC) 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 conpound® 6priORér al
fornmul a WOOM/7113 or a conpound of general fornula (1A), PBPCTAB®o1sdTer €i N
R is -. (CH)n(C - C4)cycloal kyl V\:hEBe sn nis 1or 2, or R is - (CH2)"
(C3 - Co)cycloal kyl wherein nis O; WO 01/27113 29 8 April 2004

or - pr ofit@stand 4G TREEDIIRtan, 1 FaioBe Slene” Misne, Lhorsi n

sai d al kohl,oromerta,lent 2dichlbmobdinzené) Y asktomitiiks] dimeihyl Cswphoxidef hin t he

ethyl, iso-pro or. n-propyl groups other than the C atomdirectly |inked
to the pwl?b@! q—, Aimethytiermagiicle, ~ N-methylpyreelidin-2rans,| -pyriding,s asd i o &

al kyl; Rij r@@preln the R3 al kyl group is methyl, ethyl, n- propyl,
|-propyl |- utyl, n- butyl, sec-butyl or t-butyl optlonally substltuted

with one or two net hoxy et hoxy n- propoxy or i-propoxy substltuents and
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wher ei n [ cﬁ@oaiﬁ%néf‘ch @ﬂﬁ? %ﬂ@ﬁd}&ﬁﬂg?&; %ﬂ%&db!@@}@g ambﬁb” sai d

reaction is carried out resence hydr oxi de trappi ng

agent, ofl,2xdireethaxyetbane; em&dlag\dwethwepr d@w@e otetrgmrdwfum.t rafpi ng
agent aﬁﬂ)x%?l at%ﬁeje aerlgﬁé ©chlorobenzene, 1,2-dichlorobenzene, acetonitrile,

dimethyi sulphoxide, sulpholane, dimethylformamide, N-methylpyrrolidin-2-
one, pyridine, and mixtures thereof.

Most preferably the solvent is R?OH, which means that ‘'OR?® is formed in situ,
such as in the presence of an auxiliary base.

A wide range of auxitiary bases can be used in the process of the invention.
Typically the bases would not substantially 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 consisting 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_teniary Csa-C12 akkanol, a C5-Csz
cycloalkanol and a secondary or tertiary (Cs-Csg cycloalkyl)C4-Cs alkanol, a N-
(secondary or tertiary C3-Cs alkyl)-N-(primary, secondary or tertiary Cz-Cs
alkyl)amine, a N-(Cs-Cs cycloalkyl)-N-(primary, secondary or tertiary C3-Cg




I nternedi ates of the general formula (1 XC) and nore specifically (IXCA) and
(I XCB) formfurther aspects of the invention. 8 April 2004 WD 01127113
PCT/ 1 BOO/ 01457 R H2N H2N R3 O Il N~ aR O N (1 XCA) N -1 t, N REAPH@ESP4a
parti cul WOSMEBage of the use of the hydroxide trappi ng POTABDOAEST hat a
hi gher yield of final product (conpoung$ of general fornula (1), (1A) or
(IB)) can be obtained than for the sane reaction where the trappi ng agent

i s not . Prefe |y~ t | t rappi .ester. Mre
pr ef or abl SUATINGy & OGeCe, SSel BN | oPEReRERH RS, e
wher ei n Oflidzabidy8lops, 3i0jron-Ssérstignd 1, B diisalbsicyaiops d Mluated 7Rsre; Eifledaiphi | i c
al cohol OFI OH is gn al cohol which can be azeotropically renoved during the
reaction; 5&@%(@)“3@ gaoppate andyRicarbanater hoxyl i ¢ aci d. For exanpl e, where
OR3 is OEt in conpound (IXC) the hydroxide trapping agent (TOC(OV ) could
be e.g. ethyl acetate or ethyl pivalate. Preferably Vis a C, to 4 alkyl
group. Pr ¥etmareyprifdrablydhecaudiliary dasesén gooomancesvith the inientioR3Brehal o,

mor ¢ pr ef SPSEHE R 156 ol SAnBRRBY O inelalraats) ot 4, BIRREHIG fidicsetics 4y

et hanes Ul mpnoy o dehee Susies) fiiany ©: Oty Aok 4, ST citibakaiol and

pr ef er abl § legary ¢ icyaloatkybCe-Cepalkanol, a N-(secondary or tertiary C3-Ci
alkyl)-N-(primary, secondary or tertiary CasCs alkyl)amine, a N-(C3-Cg
cycloalkyl)-N-(primary, secondary or tertiary Cs-Cs' alkyl)amine, a di(Cs-Cg
cycloalkyl)amine or hexamethyldisilazane; 1,5-diazabicyclo[4,3,0Jnon-5-ene
and 1,8-diazabicyclo[5,4,0jundec-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 bicarbonate).

Most preferably still, the auxiliary base is the metal salt of a tertiary Cs-Ce
alcohol such as the alkali or alkaline earth metal salts (e.g. Na/K) of t-butano!
or t-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 (beryllium, 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 equivalent



br onobenzenesul f onyl oxy or p-nitrobenzenesul phonyl oxy; Cl1-C4 8 April 2004
WO 01/ 27113 PCT/ 1 B0O0/ 01457 31 perfl uoroal kyl sul phonyl oxy e. g.
trifluoromethyl sul phonyl oxy; optionally substituted aroyloxy8§GEHK5@
benzoyl oW 01211184 per f | uor oal kanoyl oxy such as trifl uor oapetygoanyis7CL- C4
al kanoyl oxy such as acetyl oxy; dlazonlﬁmg guat enar yanmoni um Cl1- C4

al kyl sul phonyl oxy; halosulphonyloxy e. quorosquhononxy and other

fluorinat i n rou and diaryl Bon ito (NTsZ).
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nucl eophi-l e (to di spl ace "t he | eaving group nucl eophi l'ic substitution)

and as a Gsiva Q'ﬂ‘é |Q§1 adfeupresest.c youitahly,i ah)eaSIledaﬁ\ equivaleot afed i n

retal  saitasHie cenf: BIdang dleberabbut &M Aefis) i feBPht, ol 188 U o
al kal i ne cametwhert xkoﬁ(ﬁeoktarﬁi@from ﬂxmlmkérethaﬁl cmB) thienlid thébitye rise to
-OR3 in solution. anot her enbodiment, -OR3 is forned in situ om R3CH

pl us an eﬁﬂﬁﬁtaT 9q5y§|&eqt,ofé)asg lﬁd@@l&%ﬂheﬂeahsa@:@@sem e~ORf or anot her
system a@f ebe used in the reaction systemw th an auxiliary base.
As will be app eC|ated the solvent in which the reaction takes place can be
R3CH or an i nert solvent (or a mxture of both). By inert solvent we nean a

sol vent not .form a  nucl.e h|Ie n the reactio onditi ons or

S Lot he Barberandion e B Aot or e o ot tha gRnara L oBm U 860 0 o Such

that it c&ﬁ?)oms Mgtg@?@rgqlfb*n the s ﬁzlpgqb iggn. When

R3OH i s use as a source of - G!,Qrm%ﬁch %gethgr ate Eaﬁee {@ﬁﬁgﬁ of

essent i alqompeunds d8) sod (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 (XXX) to compounds of the general
for la (I} depends on the solvent , the nature of "OR® and X. When X is
Of - (wherein OR® and OR® are not the same), i.e. a compound of the
formula (IXC?) and R’OH is the solvent, preferably XH (such as Ci-Cs
alkohol) is removed azeotropically (of course the reaction vessel must be
configured to distill over the azeotrope mixture) with R*OH by running the
reaction at the azeotrope temperature of XH and R*0OH. In this way the yield
and quality of the final product can be further improved. For example, (where
X is an alkoxy, preferably ethano!) the conversion of compound (XXX), (IXB)
or (IXC) to () is preferably carried out at the azeotrope temperature of the
alcohol (i.e. XH (preferably ethanol)) with R°OH. When X=OR® and the
solvent is R°0OH there is no requirement to azeotrope out R°OH.

Thus in a preferred embodiment of the present invention there is provided a
_ process for the synthesis of compounds of general formula (1), (1A) or (IB) and
in particular compounds of general formula (1), (IA) or (IB) wherein R' is -
(CH2)x(Ca - Ca)cycloalkyl wherein n is 1 or 2; or R' is - (CHo)n(Cs —
Ce)cycloalkyl wherein n is 0; or R' is - (CH2)n(Cs)cycloalkyl wherein nis 1; or



an (auxiliary) inert solvent (i.e. a solvent other than R30H) may be used
as a co-solvent in the reaction. Suitable solvents are as follows: R3CH a
secondary or tertlary C4- C1Z al kanol, a C3-Cl12 cycl oal kanol ,8 &pilcd008ar y
C4-C12 cycMMAL | " a secondary or tertiary (C3-C7 cycl oaPRyABUMICH

al kanol, a C3-C9 aI kanone, 1, 2-di nmet hox %e,} hane, 1,2 8 April 2004 WO

01/ 27113 PCT/ 1 BOO/ 01457 32 d| et hoxyet ha di gl yne, tetrahydrofuran,
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d 54 ferably th | vent R3CH,
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of the i nvent I on. Typ| cally the bases woul d not substantially conpete with
“OR3 in t h¥ISWRham houp cwfwe@t wdmr@ﬁe%s cgmprises Kepetingwa canpounchof

nucl eophi | g%., Eé'a%"ﬁ&'ag)eq%)fsk%'gﬁﬁf )r<n é&ﬁ'\fé )gal l'y hindered. Preferably

t he auxili se1s roup onsisting of a sterically
hi ndered base, a netal hydride, netal OXI de, netal carbonate and netal

bi car bonat e 3
a) with R°OH and auxiliary base, optionally in an inert solvent and in the
presence of said trapping agent; or

b)with ZOR® and an auxiliary base in R®0OH or an inert solvent or both, in the
presence of said trapping agent; or

c)with ZOR® and R®0OH or an inert solvent or both, in the presence of said
trapping agent; or '

d) with auxiliary base, inert solvent or R®0OH or a combination 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):

H,N N R'
OR®
o N
N~ N
| H
2 R2
Rd
(IXC)

wherein R', R%, R® and R* are as previously defined herein for compounds of
the formula (1), (IA) and (IB). In said reaction the appropriate alcoho! of
formuta R*0OH should be employed as the solvent in order to obviate potential



The sterically hindered base is advantageously a netal salt of a sterically
hi ndered al cohol or am ne. Mire preferably the auxiliary bases in
accordance with the invention are selected fromthe group co®éPet3dQd of
met al Swibtg2wf13a sterically hindered alcohol or am ne spEPrH§pfssecondary
or tertiaryC4-Cl2 al kanol, a C3-C12 ﬁ%‘d oal kanol and a secondary or
tertlary (C3-C8 cycl oal kyI)Cl C6 al k a N- (secondary or tertlaryC3 C6

| Kyl ,
cyo! obi RIAEmS Gabbsiatey] wib iy @schande b ssasion & the pyodine vo
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C3- C12 cycl oal kanol ertiar - cycl oa Co al kanol, a
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cxcept Tt LR B0, ke bRECALE SEIBRANY pleves F nr 1"
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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 optionally in the presence of about 1 to 2 molar
equivalents of a hydroxide trapping agent such as ethyl acetate or ethyl

pivalate.

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 equivalents of sterically hindered base such as
potassium t-butoxide or KHMDS, optionally in é sealed vessel at from about
100°C to about 150°C with, ratheér than an alcohol of formula RPOH as
solvent, a sterically hindered alcohol, e.g. 3-methylpentan-3-ol, as solvent
| optionally in the presence of about 1 or 2 molar equivalents of ethyl acetate or
ethyl pwalate

A compound of formuta (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):



or t-anyl alcohol, or the base is KHVDS. Mst preferably, the auxiliary
base is the alkali netal salt of t-butanol (e.g. potassiumt-butoxide).
The nmetal of the salt of ZOR3 and the auxiliary base can be ihippei®@ént|y
sel ect ed WP8MRHIKal i netals (lithium sodium potassium REIEGMI4STES] um
or alkaline earth metals (beryllium 3rggnesium calcium strontium
bariunm). Preferably the netal is sodium potassium |ithiumor nagnesium
Mre preferably the metal is sodiugor potassium To naximse yields, it
is further preferred that when X isjany grg@up her ei nbef ore defined except
--OR3, then at l.east about 1 nol ¢&gNil 2y=8edi val ent 8 April 2004 WO 01/27113
PCT/ 1 BOO/ 01457 34 of auxiliary base 'K,/Y OR3 are used. If -OR3 al so
functions as a base (i.e. there HN~nofauxiliary bdse present) then
preferably at |east about 2 equivalent$ of -OR3 are present. Suitably, at
| east about 1 equivalent of trapping ad8nt (preferably at |east about 2
equi valents) is present. In the case where X=0OR3 (i.e. starting from (I XC
rather than (1 XB) then, in theory, atgast 1 equivalent of base is

requi red, wherein said base may be -OR3 or auxiliary base. The tenperature
of the reaction of conpounds of the general formula (IXC) to conpounds of
t he gener ' I : PRI ty npounds
(1'% “and (esghiFe dhd Y sk HS bréviol g delmb 1oL e X0 I RBART X out 20
to about WBb®E @mpawne opfasmelan(X4), {XB) or XGlitespedtivelyabout 130C and nost
preferably about 115 to about 125C. The reaction tenperature attainable to
effect the conversion of conpounds of

3

NRR’ X _ OR
NZ COH NZ COH N CO,H
X | X | x |
e R* R* -

(XA) - (xB) (XC)

wherein R%, R%, R®, R® and X are also as previously defined for formulae
(IXA), (IXB) or (IXC). Where either R® and/or R® in the -NR°R® 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 chioride 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-dimethylaminopyridine, in a
suitable solvent such as dichloromethane, 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 variations may be
used. For example, the acid of formula (XA), (XB) or (XC) or a suitable salt



the general fornulae (I1XB), (I1XC) or (XXX) to corrpounds of the general for
la (1) depends on the solvent , the.nature of 'OR3 and X. Wen X is Ch-,
(wher ei n 83%% and OR3 aré not the same), i.e. a conpound of tH&prkOdul a

(I XCa) a% i s the solvent, preferably XH (such as CRCHBIMMSA0lI) s
renoved azeotropically (of course theé teaction vessel nust be ‘confi gured
to distill over the azeotrope m'xture) with R3CH by running the reaction
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the actlvatlng reagent and from 1 to 3 molecular equivalents of any tertiary

amine present are employed.

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-carbonyldiimidazole 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.

It will be appreciated that the general formula (Vi) can also be
represented by the regioisomeric formulae (VIIA) and (VIIB):

R‘
| .
H,NOC N\ H,NOC /N\ ;
[ N NF
HN HN
R? R’
(VHA) (VilB)

- wherein R’ and R? are as previousiy defined herein.



yl sul phonyl group wherein said process conprises reacting a conpound of
general formula (XIB), (XIC) or (XID) respectively: a) with R30OH and
auxi | i ary hase, optionally in an inert solvent and. in the pP APEhe ot

sai d trap‘& ?1“3 % nt; or b)with ZOR3 and _an auxiliary base BGT/IROEBMIAST an
inert solvent or both, in the presencedd# said trapping agent; or c)with
ZOR3 and R3CH or an inert solvent or both, in the presence of said '
trappi ng Tigedtamitiopiasiié-B-cHsokdraids aﬁﬁgouﬁmﬁéwﬁghﬁ@pén@fan 18 2
conbi nati on thereof "and a hydroxi de trappi ng agent folF conpounds of the
general fOARuI(NIA) »ar) (VHBR nray beoprepared &mt pyragoles campaunds! of (thxB)

wher ei n | .al cohol is selected as solvent a conpound of
formul a @%ﬁer{a%@%@m'ed by cyclisation of a conpound of general
formula (1XC: R (IXC) wherein Rl, R2, R3 and R4 are as previously defined
herein for conpounds of the formula (1), (1A and (IB). In said reaction
the appropriate al cohol of f or mul afR3OH shoul d be enpl oyed as the sol vent
in order to obviate potential 8 r 2084 WO 01127113 PCT/1B00/ 01457 a
probl ens associated with al koxi d&“exc ge at the 2-position of the
pyridine ring or an inert solvent or NMdure of the two. The appropriate
al cohol as defined herein neans that T sol vent al cohol should be of the
sanme al kyl chain length as the al koxy (- ) substituent, for exanple,
where -OR3 is ethoxy, ethanol is the appropriate alcohol. Preferably, said
cyclisation is base-nediated, using an alkali netal salt of a sterically
hi nder ed al cohol or

Xill

wherein R% is selected from OH, C,-C; alkoxy or NR’R® wherein R® and R®
are 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 general formulae (VIIIA), (VIIB) or
(VHIC) respectively:

NR°R® X OR®
NZ I CO,H NZ CO,H N CO,H
™ ™ ™ |

50,Y SO,Y SO,Y
(VIIA) (VIIB) (VIliC)

. wherein R%, R® and R°® are as defined for compounds of the general formutae
(), (IA) and (IB) by reaction with a 4-R'%piperizinyl compound, such as for
example 4-methylpiperizine. Such reaction can be conducted at from about 0



am ne. For exanple, the required cyclisation may be effected using about a
1- to 8, preferably about a 1- to 5-, nore preferably a 1.2- to 3.5-fold
excess of potassiumt-butoxide or potassium bis(trinethylsil§ApPamQdd,

opti onalwpairedas  suitable drying conditions i.e. in the pEEd0es0f

mol ecul ar sieves or under azeotropi ng.(zonditions, in a sui.table solvent as
descri bed above at the reflux tenperé@&re of the reaction m xture
optionally in the presence of about 1 to 2 nolar equivalents of a

hydr oxi de% fappwgrasie tempesaiues, rrefejablydaithe doreperee ¢f an,appiopYiate or | t he
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4.5 nol G%Jﬁgﬁﬁ%\sﬁ gmﬁlﬁa&aﬂ% h¥rdinbefersed base such as  potassium

t - but oxi de or In a seal ed vessel at from about 100C to
about 150C with, rather than an al cohol of fornmula R30H as solvent, a
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may be pr"@ﬁ@?@ﬂ’eb? a coupling reaction between a conmpound of formula

(M1): 8 April 2004 WD 01/27113 PCT/1B00/01457 3 "1 0 wherein R and R2
are as previously defined for forrmulae (I1XA), (1XB) or (IXO
3

NR°R® X OR
NP COH > co,H > COH

g ] g

NH, NH, NH,.

(XIA) (XIB) (XIC)

wherein R®, R®, R® and X are as defined for compounds of the general
formulae (1), (IA) and (IB) by the application of known methods for converiing
amino to an SOzY 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 advantageous.

’ Compounds of the general formula (XIA), (XIB) and (XIC) may be prepared
by reduction of compounds of the general formulae (XHA), (XIIB) and (XIC)
respectively:



wi th a conpound of fornmula (XA), (XB) or (XC) respectively: NRSR6 R3 CO2H
COzHJ ,. COHN- YN AD(XB) (XC) wherein R3, R4, R5, R& and X are al so
as previ ousIYI defined for formulae (I1XA), (I1XB) or (I1XC). Weferildl0her R5
and/ or ROVPHIZHA3 - NRSR6 group of fornula (XA) are H, the®CIIBHAQILHT e
N-protecting group strategy nmay be aav{mt ageously enpl oyed. Any known

sui tabl e protecting group strategy be used. The coupling reaction may
be carried out using conventional am de bond- form ng techniques, e.g. via
the acyl chloride derivative of (XA) or (XB) in the presence of up to
about a five-fol'd ERIRfss of a tertiary am ne such asORfriethyl anine or
pyridine to act as scayenger for th acig?’%y-product (I—N)COHo-ptionaIIy I n

t he presence of =t y&t such ag=d-gi Tyl am nogyr igrne? in a suitable
sol vent such as di ch]|or onet hane, m about QC to afjout room
tenperature. For [ [ as the solvent. In
particul ar, any ong¢ of a host of amjno acid coupling}variations nay be
used. For exanpl e, nphe acid of for (XA), (XB) orNbg(C) or a suitable
salt 8 April 2004 M 01/27113 PCT/ 1 B00/ 01457 37 (e.g.- sodi um salt) thereof
may be activated L(l Ing a carbodiim Q such as 1, 3- djicycl ohexyl carbodiim de
or 1-ethyl-3-(3-di )hyl am nopr op- ¢ 5?)) car bodi i m de X8t i onal i y in the
presence of 1 -hydroxybenzotriazol e hydrate and/or a catal yst

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 (X1A), (XIB) and (XIC) can be achieved by conventional
catalytic or catalytic transfer hydrogenation procedures. Typically, the
hydrogenation is achieved using a Raney (RTM) 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, preferably from about 40°C to
about 50°C.

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 formula (XB) and a compound of the general formula (VII)
wherein said coupling may be achieved by any of the methods described
hereinbefore. Compounds of general formula (XB) may be prepared
according to the route outlined in Scheme 2.

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.

. For compounds of formula (XB) wherein X = arylsulfonyloxy, C4-C,
alkylsulfonyloxy, @ C4-C;  perfluoroalkylsulfonyloxy,  aryloxy, @ C;-Cs
perfluoroalkanoyloxy, C¢-Cs alkanoyloxy, quarternaryammonium C-C,




such as 4-di net hyl am nopyridi ne, or by using a hal otrisam nophosphoni um
salt such as bronotris(pyrrolidino)phosphoni um hexaf| uorophos ggé‘g or by
using a i pyridiniumsalt such as 2-chloro-I-nethylpyr i409f

i odi de. V%Eiottlﬁzlrlgtype of coupling is conducted in a sui _tabT‘E;}/’%l_”@éﬁ" such as
di chl or onet hane, tetrahydrofuran ordid N-di met hyl formam de, optionally in
the presence of a tertiary amine such as triethylanine or

N- et hyl dalkysnifopylbgyr ore haldsutfoationp] eompiungl (XB] ddit LoToRHEd Rémf or mul a
(M1), or the activating .reagent, is presented in the formof an acid
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herein. ¥Rafdylhdlide)3 réspdctivélydpreferably the halide substituent of the above is
chioride), 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 hereinbefore for Z (in ZOR). This will also
apply for other reactions of scheme 2 and 3 hereafter where hydroxide
base/hydrolising agent is used. Where P is group which is not hydrolisable
by hydroxide then a suitable de-protection strategy should be employéd
according to standard literature practise.

.Compounds of formula (XB) where X = chloro, can be formed from (XIV)
wherein Q = Cl and W = P (such as OEY) (i.e. formula XV) and a hydroxide
base (ideally 1 molar equivalent), such as sodium hydroxide preferably in an
appropriate solvent, such as water and a deprotecting agent.

Preferably the deprotecting agent as used herein in accordance with the
invention is a hydrolysing agent, more preferably a hydroxide nucleophile,
advantageoulsly 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 = NHz, W = OH) and nitrous acid. Compounds of formula
(XIV) (wherein Q = NH2, W = OH) can be formed from compounds of formula



113 PCT/1B00/ 01457 3,14 The 4-am nopyrazol e-5-car boxam de conpounds havi ng
the general formulae (VIl), (MIIA) or (VIIB) nmay be prepared from pyrazole
conpounds of the general formula (XI11): wherein Rg is sel ec® &8rk308h OH,
Cl- 06 al KWPIBFIIRRSR6 wherein R5 and R6  are as herei nbef RGI/EI0H ST,
according to the procedures detailed if;¥he preparations section herein
and as particularly described in Preparations 96(a) to (h). Conpounds
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t enper at umagtepreferably in the presence of an appropriate

.Compounds of formula'(XB) wherein X = diarylsulfonylamino, can be formed
from (XIV) (wherein Q = NH,, W = OH) and an appropriate derivatising agent,
preferably an appropriate sulphonylating agent such as‘arylsulphonylhalide,
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 = C1-Cs (preferably C4-C4) preferably
primary or secondary alkoxy, can be formed from (XIV) (wherein Q = C+-Cs
(preferably C4-C4) primary or sécondary 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 = C4-Cgs (preferably C,-C4 ) primary or secondary
alkoxy, W = P e.g. OEt) can be formed from (XV) and an appropriate
alkoxide, OR™ wherein R is C4-Cs alkyl more preferably Cy-C4 primary or
- secondary alkyl, such as sodium ethoxide in an appropriate solvent such as
toluene. Most preferably P = X (wherein X is an alkoxy) since this avoids
trans-esterification issues. '

The compounds of formula (XV) can be formed from compounds of formula
(XV1) by reaction with a mono-N-substituted piperazine group wherein the
mono-substituent R' as defined herein before, optionally in the presence of a
supplementary base (which does not react irreversibly with the sulphonyl
chioride moiety) such as triethylamine preferably in an appropriate solvent,
such as toluene. “D” in compounds (XV) and (XVI) is Cl or Br. The
monosubstituted piperazine group may also be the base where more than



sol vent such as a Cl to C3 al kanol or dichloronmethane optionally in the
presence of a suitable base such as triethylamne to scavenge the acid by-
product (HY). Wiere either R5 or R6 is H a suitable anino pro®8&filid§4gr oup
st r at egyW@eBt/2583enpl oyed as det ai |l ed herei nbef ore. ConpoupciEmubmeidse gener al
formulae (MIITA), (MI11IB) or (MI11C, pay be prepared from conpounds of the
general formulae (XA, (XIB) or (X respectively: NRSR6 OR3 CO2H NH2

: X Xl C cetn R3, Ry, R6 and X fined, for
compouna STt Suikelgdof fonostBFEkR: Pibpragiays pitbenta ) BSARY 0K 2ot on of
known netgipivalémts fregelt i ng amno to an SQ2Y group, wherein Y is halo,

preferably chloro. For exanple, when Y is chloro, by the action of about a
two-fold excess of sodiumnitrite in a mxture of concentrated

hyd hl Qg ' i.al ' [ f abhout -25C.t o about 0C,
ol owed WErE 3 SiBRferlpEhE paBEC'S st B MBes; Dot deadhavt 488 it on of
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from about -15C to about roomteggerature.. When R13 contains a primry or
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The amine NH(R3)(R4) may also act as a base, in which case preferably

more than one equivalent is present, more preferably about 2 equivalents (or
more).

The compounds of formula (XVI1) can be formed from compounds of formula
(XX) in the presence of a chlorinating or brominating agent such as thionyl
chloride or thionyl bromide more preferably in the presence of a halogenation
catalyst, more preferably still thionyl chloride or thionyl bromide in the
presence of dimethylformamide. The thionyl chloro/bromo 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, preferably at least 2 molar
equivalents, more preferably at least 5 molar equivalents.

ttis possible to undertake the .four step conversion of (XX) to (XB) in a single
telescoped step, without intermediate product 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,
chiorobenzene, hexane, heptane, octane, nonane, decane, cyclohexane,
_ methylcyclohexane) or ethers (such as dibutyl ether, diphenyl ether) or
ketones (such as methylisobutylketone, methylethylketone) or esters (such as
ethyl acetate, butyl acetate) or dimethylformamide. More preferably still a
hydrocarbon solvent (such as toluene, xylene, anisole, chlorobenzene,



Compounds of the general forrmula (XIA), (XIB) and (XIC) may be prepared by
reduction of conmpounds of the general fornulae (XI1A), (X IB)_ and &I I O
respectively: WD 01/27113 4 8 April 2004 PCT/|BOQO 01457 COoHB Ret 2004 A)
NOR (XI | BW(KW"{I)?I IC) wherein R3, R5, R6 and X are as pr cREHIRMIOPI4SET | ned.
Such conversion of conpounds of thedyhneral fornmulae (XI1A), (X IB) and
(XIlC) to conmpounds of the general formulae (XIA), (XIB) and (XIC) can be
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sui t abl e sol ventI such as et hanol ?t a hédro en pressure of from about 345
kPa (50 pET%fe@%ﬁ'gﬁmeiflfsﬁpﬁ'WYﬁm)‘s taluenPom about room tenperature to
about 60C, preferably fromabout 40C to about 50C. Internediates of the
general fornmula (1 XC) as described in 1.2 and 1.3 hereinbefore can be
prepar ed Vhe intermediategot éermulan(X04t iseformede fnopo an doaipourid: of dosmala f or nul a
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the carboxylic acid (i.e. to form the -COP group). Preferably said agent is an
esterification 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 Cy-Cg
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 (XVIl) is formed from 2-hydroxynicotinic 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 SO3), for example
using SOs in an organic solvent (e.g. THF, dioxan and heptane) 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 compounds of the general formula
(VHl), as detailed hereinbefore in the presence of a coupling agent, such as
N,N’-carbonyldiimidazole and a suitable solvent, such as ethyl acetate.

Methods for the preparation of compounds of the general formula (VII) are
described hereinatter.



her ei nbef ore. Conpounds of general forrmula (XB) nmay be prepared according
to the route outlined in Schene 2. Wth reference to Schene 2, the
internmedi ate of formula (XB) is formed from a conpound of fof AR V),
t he exadWOPL@td8s bei ng dependent on | eaving group X ForCOBBA0OWMSAS of

formula (XB) wherein X = aryl sul fony%cgy, Cl-C4 al kyl sul fonyl oxy, Cl-C4
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e 1 ntal DA R e REHATRIR L Siene 2, &, S OB A BRI U e

formed f irocompoupeu(XIV) (REpMsentd @R?.N-PREGHDM ORF@Ha OjdtcaCsagironp! i at e
derivatising agent, nore partjicularly_ an appropriate sul phonyl ati ng agent
such as swﬁ% Jﬂpfﬁmfwgratag,a Er- o Caiimany ebspcradatealkexy @roup an

fl I ' e z lghal i de,
1. on o FRRIaM SR "AokSfer RIDIRG! lesRind ordhg i QURERF AR (B . C;
hal osul f Schems 2 emuldapply. appropriate aryl ati ng agent such as aryl hali de,

or an appropriate acylating agent such as Cl-C4 perfl uoroal kanoyl hal i de,
or C,-C4 alkanoylhalide), respectively (preferably the halide substituent
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The intermediate of formula (X1V) is formed from a compound of formula '(XV)
in the presence of an appropriate C;-Cg alkoxide nucteophite (-OR?), (such as
a primary or secondary alkoxidé), preferably a metal alkoxide of the formula
ZOR®, wherein the metal (Z) is as defined hereinbefore for ZOR, such as
sodium ethoxide, preferably in an appropriate solvent such as toluene or
ROH, wherein R®0OH is as defined hereinbefore and is preferably ethoxy. D
in compounds of formulae (XV) and (XVI) is Cl or Br, more preferably D is Cl.

The intermediate of formula (XV) is formed from a compound of formuia 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
éolvent such as toluene.

The intermediate of formula (XVI) is formed from a compound 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
_chloride or bromide / dimethylformamidr;. 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



by hydroxide then a suitable de-protection strategy should be enpl oyed
according to standard literature practise. .Conpounds of fornula (XB) where
X = chloro, can be formed from (XIV) wherein 0 = O and W= $ApgIZ4as
CEt) (i.aVOPYETPa XV) and a hydroxide base (ideally 1 nBCIABOURI4TEI ent), .
such as sodi um hydroxi de preferabl y4i’A an appropriate solvent, such as
wat er and a deprotecting agent. Preferably the deprotecting agent as used
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appropriate solvent, such as water. Conpounds of formula (XB) wherein X =
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mol ar equi yal ents t her ,_ . such as triethylamne in an appropriate
sol ventg ethanol. ° An atfé?tfignal Solvent = such as toluens may be Fiiska’ as

appropriate.

The intermediate of formula (XVIl) is formed from 2-hydroxynicotinic 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 hereinbefore} in the same pot, without

intermediate product isolation, using the same solvent (herein the

“telescoping” solvent) 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 off at the azeotrope
temperature of the said agent and the telescope solvent. After formation of
compound (XV), the HB/HCI (i.e. HD) salts which are formed could be
washed out (in aqueous) or filtered from the reaction vessel and the
remainder 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. If solid alkoxide is used then this latter azeotroping step is not



Compounds of fornula (XB) wherein X = Cl1-C6 (preferably Cl-C4) preferably
primary or secondary al koxy, can be fornmed from (XIV) (wherein 0 = C1-C6
(preferably Cl-C4) primary or secondary al koxy and W= P, such?gH 206¢) and
a deprotworaiagiiagent (for P = OEt), preferably a hydroxi dcimeenissuch as
sodi um hydroxi de, in an appropri ate&l vent, such as water. Conpounds of
formula (XIV) (wherein Q= C,-C6 (preferably Cl-C4) primary or secondary

a ESiYaewwﬁwpa?ﬁ%@'%@%?‘%‘gﬁﬁwﬁ%ﬂ”@ﬁyg ARG CRRGERE ., , o

secondar gctariiE 3 istgkienas sodi um et hoxi de in an appropriate solvent such as
tol uene. Most preferably P = X (wherein X is an al koxy) since this avoids
trans-esterification issues. The conpounds of formula (XV) can be forned

bl per azi Mol Es, Bprellell Toatcsiif orhel ERTROMRY oL BoRerMRar Mo 3 B0 kBT Dot or e,
opt i onal formien mim:cbrmmutnth@m\@nﬂm bmh&emdgam relévanb compoundt react
i rreversj bl y with the sul phon&lb chl ori de noi g@/&)osuch as tr| et h&l am ne

pr ef er abl® 8 saltherenf (@Fhekin sty of a5:a sega@le | f6gean agid agdRighpounds

be { hZ”Szé'ﬁ\“‘m}%!e‘?Z"% Glchlet e G30 1e Yot IS FRAORAIR AR Bec?Y 5.°°
one equi invieation.of m)nosubst ituted piperazine is present. Preferably about 2

equi val ents are used. Were a supplenentary base is used it either does not
react with the sul phonyl chloride noiety (such as a netal oxide, carbonate

or bi carlpapat e)earty' fd)rtcér%ﬁtc%rﬂbddhds*’ﬁ forhake (m)l&r(m)?ww:ﬁhwsn such a
way as to ke activated to nucleophilic attack (e.g. a tertiary am ne
such as fi8r Qﬂeﬂgwﬁmxp@tmg the cyclisation and alkoxide exchange methodology
described in sections 1.2 and 2.1 herein, it may be particularly advantageous
to generate 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 '!atter, directly in a “one-
pot reaction”. To achieve this an alternative alcohol (R°OH) 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 (1XCa). When
the alcohol which is to provide the alternative 2-alkoxy group ( —ORS) is too
scarce or expensive to be employed as the reaction solvent, then it will be
expedient to use a suitable alternative such as 1,4-dioxan as reaction solvent
with the required alcohol (R*OH) 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 (1), (1A) or (1B} may be prepared from “alternative” compounds of the
general formula (1), (1A) 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
NR°R® are as defined hereinbefore.



The amine NH(R3) (R4) may al so act as a base, in which case preferably nore
t han one equivalent is present, nore preferably about 2 equival ent sé'g&or
more). The conmpounds of formula (XVI) can be formed from conp®frd<s

formul a W%Q)‘HPH% he presence of a chlorinating or broni naRGTABINGRIST such
as thionyl chloride or thionyl brogge nore preferably in the presence of
a hal ogenation <catalyst, nore preferably still thionyl chloride or thionyl
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(such as toluene, xylene, "anisole, chlorobenzene, hexane, heptane, octane,
nonane, dwihiibe sebsiraieexbypicallynis & jwe stemhrocedoye, @ mixthes of frencabaut di but v

et her, di tde n et hyl Lsobyt vyl ket Qne
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f" Imet hyl f abouind deabbbt & moletardgyivalentd obpotaysiuat Bis m\/{%ﬁg{% alrfi@réch as
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addition of the compound of formula (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 aicohdl 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 (1), (lA) or (IB)
wherein R™ is -OR° may be obtained from compounds of the general formula

(XXX):
0
X HN N_R'
N= N
A R2

4

R
(XXX)




preferably still the tel escoping solvent is toluene. The internedi ate of
formula (XX) is fornmed froma conmpound of formula (XVII1) in the presence
of an agent which will forma protecting group (P) for the c&fB#3A0Ac acid
(i.e. toVPH¥Be - CcoOP group). Preferably said agent is aRCIERPOI45TI cati on
agent, to forma carboxylic acid est&{jwherein, e.g. Pwll be alkoxy and
the protecting form ng agent will be an al cohol) such as a C1-CS

car boxyl { h GhiegReqs whi e ' r r i an. scheme and
hycr ol | sfeRin s BE R e B3 dbiined tieliBlbl Hero 4t Anihcin' X A ab Aot
conpoundothexBhanVeBR®pbef reastiby inhéhe giresefde asfi cORIg@ptionalletinaghel . An
addi tional sol vent, such ,as toluene nay he_appropriate. The internedi ate of
formul a ?Weiozaf E‘dPrt@Hpiﬂgﬁa?%%ﬁﬂ%@!ﬁ:h% eRbRfoR. a salt thereof in

the presence of a sul phonyl ating agent, nore preferably an agent
conprising S8 (ideally at least 1 nolar equivalent of SO3), for exanple
usi ng SCB-3 in apeliugher altemialivaisynthegis dotRpounds ahthengenenal foraula(1),an,

ti ! aef- M it th  A-di
P enl or onelfkedh (B neffin AT GRS ma] ik, Gtrgted iedli Bome ) or i n
a liquid _C%I‘gfasuhﬂQ)fl@'éhdraﬁorrﬁﬂlh‘(ﬁ%hé@irﬂﬂ"’a&@Fﬁ_ wheh R isTOR®Othehept ane.

More preferal still, the sulphonylating agﬁgésl s oleum (SQ3 1 n sul phuric
aci d) suchsubsteeumaydg teatedwithh annexaesspeiu NH, afea guiitablg atidr nmul a

L4 common B 4, HRSE T8 hg Ty Rhonds R SdlekoPs RERTH Bk o
t he presenbasetueh asupkstergatly hindersd@mine orhd buitableinogatiic bhgeiwlae and a
S e IS sgB TPl BRI o ety o b s
01/27113 8346fdi kbxe8¥¥ (over the substrate) of potassium bis(trimethyisilyl)amide

(KHMDS) in dimethylformamide (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(ll)

sulphate at up to the reflux teﬁ'nperature of the reaction medium. Where the

desired amino substituent on the compound of the formula (i), (IA) or (B)is

-NR°R® and one of either R® or R® is H, then the exchange reaction may be

carried out by refluxing with the appropriate amine, and copper(ll)sulphate

penta- or hepta-hydrate or anhydrous copper (Il) sulphate or KHDMS in

DMF. Typically, to exchange the OR? group for alternative amines of the

formuta NHR®RS, such as compounds wherein R® or R® are selected from

aliphatic 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
() may be prepared from a compound of general formulae (f{IA) or (IIC)
respectively:



PCT/ 1 BO0/ 01457 46 1n a preferred enbodi nent of Schenme 2, Xis an -OR3

al koxy group and so O in conmpound (XIV) represents OR3. Preferably OR3 is
a Cl to C6 al koxy group, nmore preferably a ClL to C4 primary 8APH ary
al koxy grW@P12AHS especial |y ethoxy. However for other | esRGCTEBOGOLSPS t he
general nethod for Schenme 2 would agply. This preferred enbodi nent of
Scheme 2 is illustrated in Scheme 3.9lh" Scheme 3 the internediate of
formula (XB) is formed frgma conpound of fornula (V) by renoval of
protecting group P by a dfprotect i1ng agent, advant ajgeously by

saponi fication igegthe esegceN off'a hydr oxi de

hydr oxi de, pref e'fgb y ﬁﬁ an Nopri ate sol vedthﬁéﬁqh a er and tol uene.
The internediate p ~- =X¥'V) is forned d of formula (XV)
in the presence 0 oprijate C -C6 al kgxid eophRile (-OR), (such
as a primary or ‘sgcenhdary al kigki de), prefe a netal @l koxi de of the
formula ZOR3, wherin the netal (Z) is as deffi ned hereinbefore for ZOR,
such as sodi um et i,de, preferably in an apgropriate solvent such as

t ol uene or R3CH, frein R30H is as defined Q(F)gi nbefore and is preferably
ethoxy. D in conmpounds of fornulae (XV) and (XVI) is C or Br, nore
preferably Dis . The internediate of formula (XV) is fornmed froma
conpound of fornula (XW) by reaction with N-RLO pi{i€)azi ne, preferably in
t he presence of a base, such as triethylamne or excess N-RLO piperazine,
preferably in an appropriate solvent such as toluene. The internediate of
formula (XVI) is forned froma conpound of formula (XX) in the presence of

> such acwhrgny ¥ Bl qeeliaBicaal. BRarBhast, Rontonpnd REaig as’ o
previously defined for formutae (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 (VIHB)
respectively. ‘

Alternatively, a compound of the general formula (1), (IA) or (IB) may be
 prepared from a compound of the general formula (I[B):

o)
X HN N_R'
. ICR
Ne | N
™ Re
SO,Y
(IB)

wherein R’, R%, R* and X are 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 (1) from compound (IXB) or
(XXX).



chloride or bromde / dinethylformamde. The fornmer can al so act as the

sol vent, but nore preferably the reaction takes place in an appropriate
other solvent, such as toluene. In such a case only stoichei &/efir3Q04
anount s WO @27438i | 2004 W.01/27113 Pcag BOO/ 01457 4 t he@TIE00/01457

chl ori de/ brom de woul d be required, pre ably- as at |least 2 nolar

equi valents nore preferably at |east 5 nolar equivalents. The. internediate

of fornmu ( is for fro conpo of r [) in th

bt esenceSdh | i castRe i PERClRR Rrfiife ML SLale el e hAY by rapateth

car boxy! frena cdrrigound dQdnerafoiaulaQRPARGRHYE) 8F (WD) reegebmialy:n before.
Preferably said agent is an esterification agent, to forma carboxylic acid
ester such as a Cl-C6 carboxylic acid ester "which will be carried through
the reaction schene and hydrol ysed under basic conditions to the
carboxylic acid function conpound (XB). Most preferably the
esterification agent is efijpanol. An additional solve such as tol uene may
be utilised. as ap ' Tnegt nternediate of for i
from 2- hydr oxyni cB ' a sul phonyl aXi n§iNagen
oleum Again it is dertake the folyr spep
to (XB) in a sin es®bped]step (as set Wt
pot, without intekgedyate prodpet isolation, {sil
(herein the "telescygping” solvent) throughout: sol vents
described with respe¢t to Schenme 2 are directly applicable here. Most
preferably the solveNt:is toluene. For exanpl eNdfter formation of conpound
(XVl), the excess chl ordmti ng/ br om nati ng agent COLH\%)be azeotroped of f

at the azeotrope : {

sion of (XX)
er eiNibef ¢re) in the sane
sol vent

0
OR® HN N_g'
~ N
N“ ‘ N
S R2
NH,
(IVC)

wherein R', R?, R®, R, R® and X are as previously herein, by the application
of known methods for converting amino to a SO,Y group wherein Y is also as
previously defined for formulae (lIA), (IIB) and (lIC). 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.

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: |




tenperature of the said agent and,the tel escope solvent. After formation of
conpound (XV), the HBr/HC (i.e. HD) salts which are forned could be.
washed out §)| n aqueous) or filtered framthe reaction vessel #Adntde4

r emai ndeW@P1RHES aqueous sol vent (wher Appl i cabl €) azeot PETABOYITST t h
sonme of the tel escoping solvent. In the formation of conpound (XIV), if the
al koxi de used to introduce OR3 is dissolved in solvent (such as ethanol),
then this sol vent . couI H RO e_azeotroped off ‘ some of the

tel escopi ng sol VRN | fosol I Roxi de is uged He N H'at t er
azeotroping step is pot 04 WO 01/27113% @m 01457 48

of schene 3 is toluenk. i be appr ec} at ef tha-l sallt s of t he conpounds
of Schenes 1 to 3 ¢ formeB%in accor d&®
converting the rel evant compound to a salt
separate step). Al soNHn a additi on salt Rk, the conpound of fornula (I)
can be forned in accordang‘é with the invention. V&) Clearly, for certain
conpounds of formulae (1), (IA) or (I1B) wherein R13 is OR3, by exploiting
the cyclisation and al koxi de exchange net hodol ogy described in sections
1.2 and 2.1 herein, it may be parthqqtb rly advantageous to generate a
compound of formula (1), (lA) (I}Fl(lg corrpound of the general
formula (1XCa), wherein the 2- Nf the 5-(pyridin-3-yl)
substituent in the fornmer is enyNtr that in the latter, directly in
a "one- pot reaction". To ac |evel thid an lalternative al cohol (R3C]—|) shoul d
be used wherein the al kyl cha®xg”of the - F¥ group of the alcohol is
different fromthat of the - group on the starting conpound of general
formula (1XCa). Wen NH2 (VC) .

wherein R, R?, R®, R®, R® and X are as previou:sly defined herein and wherein
the conditions for cyclisation are analogous to those previously described for
cyclisation of the compounds of general formulae (IXA), (IXB) or (IXC).

A compound of formuta (VA) or (VB) or (VC) may be prepared by
reduction of a compound of formula (VIA) or (VIB} or (IVC) respectively:



t he al cohol which is to provide the alternative 2-al koxy group (-OR3) is
too scarce or expensive to be enployed as the reaction solvent, then it
will be expedient to use a suitable alternative such as 1, 4- &AgsldP04s
reacti oW@B¥ER with the required alfahol (R3aCH) pres@Er/EBAVEIRSAMOUNT
sufficient to effect the desired conversion, typically fromabout 1 to
about 2 nol ecul ar equivalents. (1XCa) and R3a are as defined hereinbefore.
2. In a further genei_ra+ appl i;cabl e process, conmpounds of the general
formula (1), H%AN Or e prepared frgcm "B S paN " conpounds of

the general for 1), or (1B) whereifn safd p B$S nmay conprise
either interc Oy ffering - OR3 s~ nkergonver si on of X and
-OR3 groups or int| rcoHversj on of -OR3 ang - NR5R6 %rous wherein X, R3 and

NR5R6 are as defped hereint@fore. 8 April #2113 PCT/ 1 BOO/ 01457
49 2.1 As nentioned earlier, certain conpounds of fornulae (1), (IA and
(1B) can be int m@zonverted by i nducing al koxi.de exchange or di spl acenent
at the 2-position of MR 5- (pyndi n-3-yl) su Qei t (I, This may be
achieved, by treating the appropriate alcohol (of formul a R3aOH wherein
the Rag al kyl group is as defined hereinbefore and is different fromthe
R3 group on the starting material (1), (1A or (IB) with an al kali netal
salt of a sterically hindered al ceng ol %{Line in order to generate the
requi red al koxi de ani on which emprea ith the substrate. Typically,
in a tw-step procedure, a m of about 1 to about 8, nore
preferably fromabout 5 to 8, Mind dspecially from about 4 to about 8
nol ecul ar equi val ents of pofassium H"l‘s(tr'amet hylsilyl)am de and the
requi red al cohol (of formula™8aOH) as sdlvent is heated at from abogt 80C
to about 100C for about 25 mnutes to about 1 hour, followed by

wherein R', R?, R%, R, R® and X are as 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 compounds of the general formulae (XIA) or (XIB) from
compounds of the general formulae (XIIA) or (XIIB) fespectiveiy.

A compound of formula (VIA), (VIB) or (VIC) may be prepared by
reaction of a compound of formula (Vi) as defined previously herein with a
compound of formula (XtIA) or (XIIB) or (XIIC) respectively:

NR°R® X or®
NP~ -COH N | COH - OO
[V [ 2™ l

NO, NO, NO,
(XUA) (XIB) (XIIC)



addition of the conpound of forrmula (1A or (I1B) and heating of the
reaction mxture at from about 100C to about 130C for from about 6 to
about 24 hours. Alternatively, in a one-step procedure, the &Apdt208te may
be treat MOMY2TdEt1y, in the required gohol as sol vent , PAKIROG185M about
1.2 to about 6, preferably from about to about 6 nol ecul ar equival ents
of, for exarrpl e, pot assium bis(trinethylsilyl)am de, potassiumt-butoxide

e RIRIT 10 SIS s Ao O oI 27 7

2.2 A terg;ismt'(err:me:I‘c;nrnuiaﬁa,i t(HtAy oorﬂdtaynds (VfC) hﬂmneaﬁlprémbuslyadélailed(é A) or
(IB) wherein e obtained fraom cogounds of the general

forml a Bo'(‘@!)@ﬂ""&e ,%?ﬁept%cﬂrouwtaqtpgw 18 Preterredidor dXHAY wien wher ei n
R, R2, FRRIRE A i eﬂmaﬂ%rpg&wnaw BnliRd f‘gcrauﬁ”d %rc%'u ::85% rWé ng

ot her than - %breactlon In the prese |n t he
presence Qﬁal‘QQOH&j mej&aqtlapﬁlofg(deemth the detﬂ‘apnuddheﬁgeﬂm&bfmmlﬂaé In a

yet furt ounds of the general formula (1),
(1A or m%&&g%& ’}-@bg@é‘iﬁh@ ner ated directly froma
conmpound of general fornula (1) wherein R13 = OR3. Wen R13 is OR3, the

substrate may be treated with an excess of R5R6NH, or a suitable acid
addition salt thereof, in the presence of an excess of a non- nucl eophilic

b | b

base S8R Eabbiba dodbalRAERAT IR 8 eP b ) B BeBEBREC 1",
3-fold excdm(a\mmpd:mctldista’raum (NAp@ta(WB)erb(IVO)r I r&ghmhﬁelyyéé am de
(KHVDS) i udésréﬁﬁga herep%n}oq'e &Re'vll': in Sai %lo\l{neprgun tofa tt)I'(l)éJ tge%teral formulae

(IVA) or (IVB) or (IVC) may be prepared by direct cyclisation of a
compound of the general formula (VIA) or (VIB) or (VIC) respectively:

H,NOG_ N r! H,NO
RR™N 3 R x

ge : O*r«
N/| N NZ

X Re N R2.

(VIB)

N N
| H
S R2
NO, (VIC)

wherein R', R%, R°, R%, R® and X are as previously herein and wherein the
* conditions for said direct cyclisatibn are analogous 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 intermediate



Alternatively, an excess of RS5R6NH may be used as the solvent and the
reaction conducted in the presence of about a 50% excess of copper(l1l)

sul phate at up to the reflux tenperature of the reaction nmedi&fPiVdR8fe the
desi red woion27adbsti tuent on the confpgnd of the fornul a ¥diaBoepss7or
(1113) is -NRS5R6 and one of either RS or R6.is H, then the exchange
reaction may be carried out by refluxing with the appropriate am ne, and

copper (11)sul phat e ent a-, o[, hept 93 drat.e qr hydr ous_.copper )

ol bhat o chmRdis aetorang torins ERodY pSudusly BHaIeH RefeifchBiovids

al t er nat ighfngtindRSofdthet erél%whraé\{/rﬁi r (IV8) brapvep RO Stsmpbana@s N RS or
R6 are sel ec‘t%g]d from aqéihphatic or c c|F§ Qrs]’iﬂrzes, op?i‘onal l'y.1ncluding
oxygen ( ®fthe genetabformulae (VARar (WB) orcM&3)i on is preferably carried out by
treating with the appropriate am ne and about 3 equival ents of potassium
bis(trimethylsilyl)amde in DWW for about 18 hours at 100C. 3. In a yet

further Lampoahdsy of Iﬂﬁ@g@ﬁéra]&oﬁ'ﬂm IC)olvhéfein 0ERECRimAp beLprepatdd ey be
prepared froma conpound of general tornulae (111A) or (11C). respectively:

Wo 01/ 27 frem s2-hydexy  gigplinis Agid vig gulatiqrcfollgwed dawv estogifigation thers hal o,
pr ef er abl , : : r Cﬁ}éﬂ Y, I ned for
formul ae cﬂt&%a?igﬁdo??%%mtggﬁrap@gg@oﬁ%hﬁ% g&@_ éﬁ‘g glf)t?%ée az |t n?ﬁlsf:orrpound
as descr iHydeblfsis. t he preparation of conpounds of formula (XA) and (XB)
from conpounds of forrmula (VITA) and (VIIIB) respectively.

Compounds of the general formula (XHIC) (i.e. compounds of general formula

(XIIB wherein X is -OR® can be prepared by analogy with the methods

detailed previously herein.

4. A further, generally applicable, synthetic route to compounds of the
general formula (1), (1A) or {IB) involves incorporation of the R' substituent in
the final step of the synthesis. Thus a compound of the general formula (I),

- (1A) or (1B) may be prepared by alkylation of a compound of formula (I¥), (IA%)
or (IB%) wherein R' is hydrogen and R%, R™ and R* are as previously defined
for formulae (l), (1A) and (iB), using one or more of a plethora of well-known
methods, such as:

(i) reaction with a compound of formula R'J, wherein R' is as previously
defined for compounds of general formulae (l), (IA) and (IB), and J is a
suitable leaving group, e.g. halo (preferably chloro, bromo or iodo), C-C,
alkanesulphonyloxy, trifluoromethanesulphonyloxy or arylsulphonyloxy
(such as benzenesulphonyloxy or p-toluenesulphonyfoxy), in the presence
of an appropriate 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 combinations may be selected from:

(a) sodium, potassium or cesium carbonate, sodium or potassium
bicarbonate, or a tertiary amine such as triethylamine or pyridine,



Al ternatively, a conpound of the general forrmula (1), (1A or (IB) may be
prepared froma conpound of the general fornmula (11B): 0 802Y wherein R,
R2, R4 and X are as previously defined herein via reaction wifpd 2084R10
pi per azi "YP %3g#Idund fol I owed by an opti§nal di spl acenent RGIABOIOHST n  t he
presence of a hydroxide trapping agent and -OR3- as detailed hereinbefore
for the preparation of conmpound (1) from conpound (I1XB) or (XXX). 8 April

2004 V\001/2711fbggg1%:T#3500501é§7 13, 1 CARBANNY P5 ARRMAN R 2©

(I'TA) or (11B) or *(IlI be prepared “from a ¢tongou eneral’ fornul a

(1'VA) or (1VB) oftetq@ahydyofuraspect 1, dedigxarg,| VAhgéld’higﬁlé{C) I pyﬁ@\e,\AherI?,N; R, R2,

R3, R5, RS and X | I i.n, t a lcation o nown

met hods foragonvgﬁéhgﬁgﬁ;ﬁbg&?ﬁg@{?%gfﬁﬂﬁﬁzmﬁgi ﬁpY is also as

previ ousl y def ()abcfuith o Pctalshi tydfnidé, &P sBAfbrh o Potastith o, ons are
of o? the g Al

previously described for the preparation conpound ner
fornul ae (V111 A) akaideytagetheriwittha Cartp dinalkans!, waterpnmaixtlres dherdofie (X A)

(VG oy be (5 iy splhfd 8P PoBsBlm 5w agdEs ibilime Somel petdsehim! or mui o
(VA) or (VB) or bisitfimetiedsintiamides,y litfiufr disopdylamide or butyllithium,
together with toluene, ether, 1,2-dimethoxyethane, tetrahydrofuran
or 1,4-dioxan; or
(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;

Typically, either about a 10% excess of sodium hydride is added to a
solution of the substrate in a suitable 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.

(i)  reaction with a compound of formula R'OH, wherein R' is as
previously defined for compounds of the general formulae (l), (1A) and (IB),
using classical Mitsunobu methodology. Typical reaction conditions involve
treating the substrate with the alkanol in the presence of a triarylphosphine
and a di{C, to Cs)alkyl azodicarboxylate, in a suitable solvent such as
tetrahydrofuran or 1,4-dioxan, at from about -5°C to about room temperature.

(iif) 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 aromatic 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 com'p0unds), for example a



WO 01/27113 5 < PCT/1B00101457 NH2 (VA) NH2 (VC) NH2 (VB) wherein R, R2,
R3, R5, R6 and X are as previously defined herein and wherein the
conditions for cyclisation are anal ogous to those previously 38B@r3088d for
cycl i satW@ALa1113 he conpounds of gene((ja}l{ formul ae (I XA), @ECIABIwe14$T XC): A
compound of formula (VA) or (VB) or (VC may be prepared by reduction of a
conpound of formula (M A) or (VIB) or (I1VC) respectively: 8 Aprll 2004 WO
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n
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(XTB) o (bl SWaTE itraiation.

(iv) reaction with a compound of formula R'E, where E is halo, preferably
bromo, under conditions suitable for cross-couplihg 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 tbutoxide, in a suitable solvent, such as toluene, with
heating, typically at about 70°C.

41  Thus, a compound of geherat formula (1%), (1A%) or (1B, wherein R! is
hydrogen and R®, R™ and R* are as previously defined for compounds of
general formulae (1), (JA) 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 (1), (IA) or (IB) respectively when R' is other than hydrogen,
followed by acidification of the reaction mixture to a pH of about 6.

42 In a further alternative, generally applicable synthetic route the
compounds of the present invention may be prepared by cyclisation of
compounds of the general formulae (IXA), (IXB) or (IXC) wherein said
compounds of the general formulae (IXA), (IXB) or (IXC) are obtained from
~compounds 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 (1), (1A%



NC2 NO2 CO2H (XITA) (XI1B) (XI1C) 8 April 2004 WO 01/27113 55
PCT/ 1 BOO/ 01457 wherein R3, R5, R6 and X are as previously defined for
conpounds_of the general formulae (VIA) or (VIB) or (VIC). AGAPH| 2044

previ ous|WO#RH#MIBed a conventional afjithe protecting group FIVEBVOGMST S
preferred for (XI1A) when NRSR6 is a primary or secondary am no group. The
coupling reaction is analogous to the reactions of (VII) wth the
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pr evi ous| abbet edomateinpératirenand efromoalbdidti O 16 GbdiAi 2.3deharalehts | dfsat i on
are anal Oﬁl%?atitna %ngp ra?vfirga%Sl oﬂte SE-SC()r"IC:b%]I about 70°C, or from about 2.2
equivalents of cesium carbonate as base in dimethylformamide as solvent
and about 1.1. equivalent of alkylating agent at about 60°C.

5. In a yet further alternative synthesis, compounds of the general formula (1),
(1A) or (IB) can be obtained from compounds of the general formula )]
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
Preparations 96(a) to (h). These compounds of general formula (VIIB) are
coupled with compounds of general formula (XC) 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
according 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), (VHIIA) and
(ViIB), the pyrazoles of general formula (XIll}, the carboxylic acids of formulae
- (XA), (XB), (XlIA), (XuB), (XIC), (VHiA), (VIIB), (VIIC) and (X), or the
compounds of the general formula R'J and R'E when neither commercially
available nor subsequently described, can be obtained either by analogy with
the processes described in the Preparafions seclion or by conventional



cyclisation for conpounds of the general fornulae (1XA) or (IXB) or (IXC
and wherein said cyclisation is followed by reduction of the resultant
intermediate 8 April 2004 WO 01/27113 5 PCT/|1B00/ 01457 conpo®ifigEl 289¢or di ng
to the YEPREYbreviously detailed éfein to provide coPSAUBNGOEST t he
general fornulae (IVA) or (I1VB) or (IVC) from conpounds of the general
formulae (VA) or (VB) or (VC). Conpounds of the general fornmula (XlI1C

wher ei n g{rit g@é/ r am ﬁﬂ'h nj | O C aci L:

nitrati O%& flg?tfgo d %&jﬁg% g’?%@éﬁgﬁ%n t en%?éc ogi n%@%ﬂ&sofoﬁ t?gg%éﬂ&t ably
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general forpula (X 1IC I .e. cgonpounds of general formula (XII1IB wherein

Xis - Oiﬁ'"%ﬁﬂp@rﬁt%b%éd‘tﬁﬁnaﬁgggw W’\Jﬂ" e nethods detailed previously
herein. 4. A further, generally applicable, synthetic route to conpounds of

the general formula (1), (IA) or (IB) involves incorporation of the R
subst i t Matequer, peesansnskilledeln die tark vl rheneaware ofiveariatiomspofjnandf t he

gener al (), | B) na repar ed kyl ati on of a
corrpounc1é W‘&ﬁuﬁa %'?%é %-}?%ﬁsgsoaesﬁ'éﬁawsl’%ﬁ?r@%@%@B&%aﬁad Re, R13
and R4 dPrepafationevsesting wWhichnafow fthe dompelids delined! By fé«’h?blééEa , using
one or e ?&%)a pl et hora of well-known 'nmethods, such as: (1) reaction
with a rc@bp%’ ixbe gbtaimed.R J, wherein R is as previously defined for
conpounds of general fornulae (1), (1A and (16), and J is a suitable

| eaving group, e.g. halo (preferably chloro, bronmo or iodo), C-C4

al kanes ulhsh piwarmageutically| acceptabloaasid ihdditiory |saits of the Ydompolwdy bpxy (such
appr opr 1TEUBBAD: AR S Hicf onin g tiasis Geres Mieiplsm bepraRared m ¢
a conventional manner. By way of illustration, acid addition sailts of
compounds of formula (I) (more particularly 1A and IB) can be formed by
reacting a compound of formula (1) 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 |A and IB are the p-
toluenesuifonate, benzenesulfonate, camphorsulfonate and ethanesulfonate
respectively.

Pharmaceutically acceptable base addition salts can be obtained in an
analogous manner by treating a solution Qf a compound of formula (1), (1A) or
(IB) with the appropriate base. Both types of salt may be formed or
interconverted using ion-exchange resin techniques.

The present invention also includes all suitable isotopic variations of a
compound of the formula () or a pharr_naceutically acceptable salt thereof.
An isotopic variation of a compound of the formula (1) or a pharmaceutically
acceptabie 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 isoiopes



pot assi um i odi de, at from about -70C to about 100C. Preferably the

al kyl ation is conducted at from about roomtenperature to about 120C

Sui t abl e base-sol vent conbi-nations may be selected from (a) & Hari

pot assi urWE&01E€&HdBum car bonat e, sodi ulp br potassium bi car tmrmmomms'la
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solution of the substrate in a sul t e solvent,
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as  previ sutsstiyutited iwittd isodops HaeHNaS dﬁutéh@mgfi'éer &, irRayaifitd( bentaib! A and
(1B), therapeutic advantages resulting from greater metabolic stability, for example,

increased in vivo half-life or reduced dosage requirements and hence may be

preferred in some circumstances. Isotopic variations of the compounds of

formula (1) and pharmaceutically acceptable salts thereof of this invention can

generally be prepared by conventional procedures such as by the illustrative

methods or by the preparationé 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 (1), (IA) or (IBY, 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 parenterally and thereafter
metabolised in the body to form compounds of the invention which are
pharmacologically active. Such derivatives may therefore be described as “pro-
drugs”. Further, certain compounds of the formulae (l). (1A) or (IB) may act as
pro-drugs of other compounds of the formulae (f), (IA) or (IB).

All prétected derivatives, and pro-drugs, of compounds of general formulae (1),
(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 protecting groups; and “Protective
Groups in Organic Synthesis” 2™ edition, T.W. Greeene & P.G.M. Wutz,



usi ng cl assical M tsunobu net hodol ogy. Typical reaction conditions involve
treating the substrate with the alkanol in the presence of a o

triaryl phosphine and a di(C, to C4)al kyl azodicarboxyl ate, i%hABILI#abl e
sol vent WOM2ZH3 t et rahydrof uran org % 4-di oxan, at from aBCDIBMBGINO about
roomtenperature. (iii) reaction with a corrpound of formula RIM wherein Rl
represents optionally substituted phenyl, Het2, Het3 or Het4 and wherein

RV g A T
met al or grdupson &emmeWrwuabmmb-ﬁmg’d fd?rthboéémpéﬂ@dl@ of theUpredBhe for
cross- coupling reactions (of netal boron conpounds), for exanple a 8

April 20twentes 9@M@eﬂGTﬂmprﬂgay-dlﬂywﬁo%M‘?@'9.|19&316‘P ence of
an appr opr, t e p etate) or under

so-cal |l ed 53@0&'&%@[‘3&&& I?é@lr%& eg(r%’gééb cou ?ﬁg Is preferably carried
out in the presence of a SU|tabIe base (e.q. pyrldlne) and a drying
agent, typically 4A nol ecular sieves, in a suitable solvent such as

di chl oronet hane or N-nethyl pyrrolidine, and optionally under m crowave

i rradi ation. [The)biokogitalcactivitids af dhepcompomidd of ntheapfésent ikegrgtion 1 s hal o,
pr ef er abl bronD er, condi tions sui | e for cross-coupling of

hal ogenaw\éﬁe lﬁfgg %gﬂ@“ﬂt‘g est &geéi@g?-ned in (iii). Such reaction is
typically carri ed out in the presence of an appropriate catal yst system
(e.g. Palladium catal yst) in the presence of a suitable base, such as for
exanpl e Ebosphodieslerase E) imhi agtwity sol vent, such as toluene, with
heating, typically at about 7OC 4 1 Thus, a corrpound of general fornula
(la), (1Aa) or (IBa), wherein R is hydrogen and R2, R13 and R4 are @.’s
previ ousTpede@meUnds)rofctbueppmmt dhvention are potent and selective cGMP

PDES inhibitors. In vitro PDE inhibitory activities agalnst cyclic guanosine
3',5-monophosphate (cGMP) and cyclic adenosine 3',5’-monophosphete
(cAMP) phosphodiesterases were determined by measurement of their 1Csg
values (the concentration of compound required for 50% inhibition ofenzyme
activity).

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 cGMP-specific PDE (PDE5) and the cGMP-inhibited cAMP
PDE (PDE3) were obtained from human corpus cavernosum tissue, human
platelets or rabbit platelets; the cGMP-stimulated PDE (PDE2) was obtained
from human corpus caverhosum; the calcium/calmodulin (Ca/CAM)-
dependent PDE (PDE1) from human cardiac ventricle; the cAMP-specific
PDE (PDE4) from human skeletal muscle; and the photoreceptor PDE
(PDES) from bovine retina. Phosphodiesterases 7-11 were generated from
fult length human recombinant clones transfected into SF9 celis.

Assays were performed either using a modification of the. “batch”
method of W.J. Thompson et al. (Biochem., 1979, 18, 5228) or using a



general formulae (1), (IA or (1B), nmay be obtained froma conpound of
formula (1XAa) or (1XBa) or (M) respectively wherein Rl is h dro%@n and
R2, R3, R5, R6 and R4 and X are as E{ew ously defined for f

(1 XB) or WAMEF3under the sane cond@fons as those used fRﬂTIIHoe’omsnver si on
of a conpound of the general formula (IXA), (1XB) or (I1XC) to a conpound
of the general formula (1), (1A or (IB) respectively when Rl is other
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for 30 min in the dark and then counted on a TopCount plate reader
(Packard, Meriden, CT) Radioactivity units were converted to % activity of an
uninhibited control (100%), plotted against inhibitor concentration and inhibitor
1Cso 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 cGMP-specific PDES.

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 10nM for the PDES 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 5nM 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 2nM for the PDES 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 2nM for the PDES enzyme in combination with selectivity of
greater than 10-fold, more preferably greater than 50-fold, more preferably



wherein R10 is H, via a suitable al kylation reaction such as for exanple
with an alkyl halide and a suitable base e.g. cesium carbonate and net hyl
chloride. In a preferred-process foé %he preparation of the c®fipd

accor di ngotea2the present inventionP¢dbnpounds of general raanibauasy! | B) are
prepared from conpounds of the general forrmula (XI11B) according to the
process detailed in Preparations 96(a) to (h). These conpounds of general
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formula (1 XC) is prepared according to the process detailed in Preparation

95. The conpound of general formula (I XC) is then preferably cyclised
under bas;;iu f It s according to the process detailed in Exanples 8 and
102 to forﬁ?t@ﬂ%tﬁ?ﬁgﬁ of general formula (113) wherein R13 is OR3. The
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by anal oBallaid ét alt i(rinr.bﬁmmcdﬁ,swgmeﬂ&i(sup?@,Bb@ﬂ'ébﬁ*lﬁ@!‘ﬁ section or by
conventional 8 April 2004 WO 01/27113 6 PCT/1B00/ 01457 synthetic
procedures, in accordance with standard textbooks on organic chemstry or

literat U[.@wﬂb%ﬁ@%?t, fromreadily accessi-ble starting materials --using

appropriate reagents and reaction conditions. Mreover, persons skill qd in

the art will Compeurdsowerascesenetsinonaesttetisdd dogst tovdeterming tigsie ¢

pr ocesseaagaegi r ia &di.\rl].eé ri*zﬂ%t?a troni, (o] Ezgﬁan%xeatrlrlpel grsésgﬂpe 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).

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 administration and
~standard pharmaceutical practice. For example, the compounds of formulae ’r :
(), (1A) or (1B) or salts or solvates thereof can be administered orally,
buccally or sublingually in the form of tablets, capsules (including soft gel
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 aiso 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 compounds of the invention may be in
coated or un-coated form as desired.



Preparati ons sections which allow the conpounds defined by fornulae (1),
(I'A) or (I1B) to be obtained. The pharnaceutically acceptable acid addition
salts of the conpounds of fornulag (1), (1A or (IB) which c®APHi P04 basic
centre miYO8V2H1he prepared in a banventional nanner. By PAAJBWE01457
illustration, acid addition salts of conpounds of fornula (1) (nore
particularly 1A and IB) can be fornmed by reacting a conpound of fornula
(I') with an equi nolar or excess anount of the appropriate acid, either
neat or in a suitable solvent. The salt may then be precipitated out of
sol ution and .Suclotaiietd rhgy Cohtairaekcipiemts tteh asanicranystallinendellutose, be

stripped Qff by copventonal ans such as by, evaporation under, vacuum
Typi cal ég?tp's?’evwﬁ u'@aﬁ'téeus‘ggc'ﬁ”ﬁ‘ t‘??ébg'&iﬂ@m@gﬁﬁ'cl cagium, phogphate, in

DTl | BI9/GHASIA arfek BEEILIT (Bloférdiohy? cBin, GOSTRRYIBN Sabibed Watdh) bRidtBErdts

t ol uenesul f onat e, benzenesul fonate, canphorsultfonate and ethan
r espect i \BMoh aspegivacetarahegiyeoliade.cerpsedimelissesodilttanshcertdin complene

bt ai ned J; ' | uti on.of d of
Formul a. (1055 e S UBpRIGH"  MdgiS o sHFny < 38as coRitip BN ol
may be f diydeoxypropyiniettiyi oroaiulcyd UfHPMG)Q“-Wﬂ?&EVM@pW@éIMoé@P*IPi'Pmi?Sé The

present invention also includes all suitable isotopic variations o

conpound BiCre$R OElam Andiacarciaa pidditianallyi Jublisating: agents esyeh tas her eof .
D o B f
Ohar nace negNesibAt <fBatle, SRS HafY, CbiyoBRy  BfibhAe] Bh® ol mayhen a

| east ondneludedi s replaced by an atom having the sane atoni c nunber but an

atomc mass different fromthe atom c mass usually found in nature.
Exanpl es of isotopes 8 April 2004 WO 41/27113 PCT/1BOQ 01457 that can be

i ncorporat ed iG6IR 66POsIAGSs Bf aldipitaPlye! Mal Bis*BE employed as fillers in
gelatin capsules. Preferred excipients in this regard include lactose, starch, a
celiulose, milk sugar or high molecular weight polyethylene glycols. For
aqueous suspensions and/or elixirs, the compounds of the formuta (1), (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 combinatioﬁs
thereof.

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, hydroxypropylmethyl
cellulose, methyl cellulose, sodium carboxymethylicellulose, ethyl cellulose,
cellulose acetate, polyethylene oxide, Xanthan gum, Carbomer, ammonio
methacryiate gopolymer, hydrogenated castor oil, carnauba wax, paraffin
wax, cellulose acetate phthalate, hydroxypropylmethyl cellulose phthalate,
methacrylic acid copolymer and mixtures thereof. Modified 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



pharmaceutically acceptable salts thereof include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorus, sul phur, fluorine and chlorlne such
as 2H, 3H, 13C, 14C,'5N, 170, 180, 31P, 33P, 35S, 18F and 36C %
respectiwelg27G@artain isotopic 8&% ations of the corrpounpb'rlnim}mtw;f ornul a
(1) and pharmaceutically acceptable salts thereof, for exanple, those in
whi ch a radioactive isotope such as 3H or 14Cis |ncorporat ed, are useful
in drug d ubstrate tissue distribution studies. Tritiated, i.e., 3H,
and carb ﬁ éﬁéﬂ %surfacz&o Fg%tmﬂaes are particularly preferred for their
ease of preparation and detectability. Further, substitution with isotopes
such as deuterium i.e., 2H may afford certain therapeutic advantages
resul ting frofmagt edispersing 20| digsalvingi dosagef formuslations:, (FODEs)eavay i n vi vo

hal f-1if h f d
core. o r Eoffer 18 BHeARRRBEGES,  ZERaR Y AR fialR pdtesurt S (1)
and phar aeitk Wrosearmelivsecsdditing ciespoviitnes ediasebrbidistid, eyt iaef/laR)
general ly be preﬁﬁred by conventi onal procedures such as by the
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derivati ftffn candelirepdfdds, of compounds of general formulae (1), (1A or
(IB) are included WI?hI n the scope of the invention. Suitable protecting

groups for use in accordance with the invention can be found in "Protecting
The compounds of the invention can also be administered parenterally,
for example, intracavernosally, intravenously, intra-arterially, intraperitoneally,
intrathecally, intraventricularly, intraurethrally intrastemally, intracranially,
intramuscularly or subcutaneously, or they may be administered 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 i
(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 pharmaceutical techniques well-known 1o those skilled in the art.

For-oral and parenteral administration to human patients, the daily
dosage level of the compounds of formula (1), (1A) or (1B) or salts or solvates
thereof will usually be from 10 to 500 mg (in single or divided doses).

Thus, for example, tablets or capsules of the compounds of formulae
(1), (1A) 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



G oups" edited by P.J. Kocienski, Thiene, New York, 1994 - see particularly
chapter 4, page 118-154 for carboxy protecting groups; and "Protective

G oups in Organic Synthesis" 2"d edition, T.W G eeene & P. G 3 Pi094 g
April 2004007133/ 27113 (/' 2 PCT/ I BEY 01457 V 'V Wl ey -RCiI/BBoOs/0i4SNCE.
(1991)- see particularly chapter 5 for carboxy protecting groups. Exanples
of suitable pro-drugs for the conpounds of the present invention are

descri bed, . L10'S T ._Val u 9 unber . 9. .19 499 - 538 and
in Topi cgadud#@@% sﬁ‘ﬁ, -8@?%%&41%@ éﬁéﬁgﬁ’rﬂo J?l%’?""i'ﬁgﬁﬁi 5‘&83?98?33& ivities
of the commiohvi bef mridse spitatsiefor hn&wwmal yﬁﬁ@ntdsﬁ@_ﬁtniumeohr?ywm%é ol | owi ng
test nethods. Phosphodi esterase (PDE) inhibitory activity The conpounds of

the presdde WRighk a6 resRonss: @fnﬂ"ealﬁ%!'ti%laédﬁ}ﬁ@éﬁ-cm abprs dogages aes. | n
55 oSty of e fiekidd ba% MORbRSLa B uatinstanges  (cave)

phosphodivdwdrer higher oerlewde desage adnbes mrasnedteenhndfsucheare Withth thi@l ues
(the concentrat, on of CQ%ELLEd required for 50% i nhibition of enzyne
activi ty)S.COWﬁeOfr’g'!ﬁjm"@&t' b piilled Rersonswill 2isQ annseciate; thatedry the

sour ces, trddifmenfi Imgo : i RIED | | ets,
human cardi 'ap“ggggspg e, %mgsgﬁ@}@{r@f wsgﬂgﬁgﬁ%ﬁﬁg%ﬁ %?ﬁg

essent i alihverdion: may be takeh ab a\sihgididospsom aanths\Vreduirsa| esis) (i ashem
1971, 10, . . ticular, the c@Gw-specific PDE (PDE5) and the

cGOWP- i nhirl?%gjég 06&46‘&’%3& (PDE3) were obtained from human corpus cavernosum
tissue, human platelets or rabbit platelets; the cGW-stinul ated PDE

( PDE2) obtai ned _from human corpus cavernosum the cal ci um cal nodulin
( Ca/ CAM) Example 10mg Tablet Formuiation

Ingredient Sowlw
Besylate salt of Example 103 13.038*
Lactose 62.222
Starch | 20.740
Croscarmellose Sodium 3.000
Magnesium Stearate _ 1.000

* 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 process. The tabiet cores may be
coated with appropriate overcoats.

The compounds of the invention can also be administered 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.

_ dichlorodiflucromethane, trichiorofluoromethane, dichiorotetrafiuoroethane, a
hydroflucroalkane such as 1,1,1,2-tetrafluoroethane (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



dependent PDE (PDElI) from human cardiac ventricle; the cAIVP-speci fic PDE

(PDE4) from human skel etal muscl e; and the photoreceptor ﬁ\ ?é} from
bovi ne retina. Phosphodi esterases.f- 11 were generat ed from ffiu pril| 2984t h
human r ¥8#EHARt cl ones transfe into SF9 cel ls. AssaBﬁéT/W@ﬂlélqsérfor med

either using a nodification of the "batch” nmethod of WJ. Thonpson et al.
(Bi ochem, 1979, 18, 5228) or using a WO 01/27113 8 April 2004 6

PCTABOO/ ' I d f
PCTAENO! Badil il 12 LRI Ty, iARAAY o VaeFo deli! aCfiehtiln Of
under pramount.cBhe prémﬂwamamerlmmpnsmay onmwisbemapﬁoﬁﬁm anhi bi t]?r S
t ted f d f t esence 0
varyi ng. SOHEH i USRS (lt tnackig ¢PQwd: P cUSRECRPMIRUBAD | n o 3: 1
ratio UmaRbl afd the drépbidrbel b dbivantWiich iy dldifividll! 63 tfggéo = K.

The final assay volune was made up to 100 assay burf
Tri s- HCl |UPFIDE¥N48 g@somuavgtapmate ﬁgpsmesmndweamdgaa ﬁnadmfmexml ons were

subst 1 a HoP SR BTEY (e i 45 ARFABE! eurlRicy el Retomblated 1 pbRaiXne aas
(cont ai npoWder Pk &f & hompaiFie of ithe mhataelupeel gy@ﬂ (I8) nated @osufigbleor PDEs 9

and 11). Plates were re- seal ed and shaken 0O mn, after which the
beads weP@veen bagessuch aglactese @ostasth.min in the dark and then counted on a
TopCount plate reader (Packard, Meriden, CT) Radioactivity units were
converted to %activity of an uninhi bited control (100%, plotted agai nst
i nhi bi tor c0nAenusoakierqumiNﬂmhi‘drh‘ltdatlodsOme/éﬂremabﬂyt airanaged ssonghdthe " Fit

compoun s TRlRred G i B RATSAINS PR B0 T P o REVIOHE GBI 1 orcs o
cGVP- sperirfufa {RMA) 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.

The compounds of the invention may also be formulated for delivery
via an atomiser. Formulations for atomiser devices may contain the following
ingredients as solubilisers, emulsifiers or suspending agents: water, ethanol,
glycerol, propylene giycol, low molecular weight polyethylene glycols, sodium
chloride, fluorocarbons, polyethylene glycol ethers, sorbitan trioleate, oleic
acid.

Alternatively, the compounds of the formulae (1), {1A) 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 (1), (1A) or (IB) or salts or solvates thereof may
also be transdermally administered, for example, by the use of a skin patch.
_They may also be administered by the ocular, pulmonary or rectal routes.

For ophthalmic use, the compounds can be formulated as micronised
suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as



Preferred conpounds of the present invention, such as those of Exanples 3 -
12, 14 - 17, 19, 21 - 30, 32, 33, 35 - 46, 48 - 59, 61, 62, 65 - 75, 77, 79
- 102 have |C50 val ues of |ess tha&;about 10nM for the PDE5 &ABPHRS04Nbr e
pref er r edVOMPBUAds, such as those dp*Exanples 3 - 12, 14,PABIBIYAI4S23 - 30,
32, 33, 35 - 46, 48, 50 - 59, 61, 62, 65, 69 - 74, 79 - 102 have | CSO

val ues of |ess than about 5nM for the PDE5 enzyne. Especially preferred

conpounds ; | 8Sritd calihQ, i g2 B 32, 33,
35 4z, SRS PR ldH DHE aof 8 sain oonalyin CppbiAdiort Yn 2,

96, 98 - a(reservativeCS0ch aslabenzyialkeniant bhioridboAltetnaliviely, thgy rﬁﬁ;El beepzlyrre.
Especi al | referred herein are conpounds which have an | C50 val ue o ess
thgn abou%r%,?atﬁgr"éaBrcE'Ft@?%mlsx"‘ch@g)?t AlUMout 5, and nost preferably |ess
t han about 2nM for the PDE5 enzyme in conbination with selectivity of
greater than 10-fold, nore preferably greater than 50 fold, nore preferably
8 April 2004 ViEooapplicationpapicalioty teiskingtheacampounds obthef foratulaed(l),

The. poes UATATCUBE froBRis B SvaloBrBiaot chil o2 Solrilamed’ m, & " *°
det er m ni gigtrhent Ceptaining e actvesumgourtd suspehdd@rir aissofvednignfgt sodi um

ni troprussi de-jnduced rel axation of pre- contracted rabbit corpus

caver nosUuPfaMBle,a Jnpdye with eres i Bicte f they follawing, maingralaeil, ligids . J.
Phar macol 11 up tr ) . i vo LV npounds
wer e scre%?\té gﬁ'ﬁn’anaggp %et EJS% a&@g‘g tgﬁé@?lgﬁﬁ nedl%g'ir p@g%g%éltwlé%fter Lv.
adni ni st rpeliyoxypropylenb aooepdure, mrealsifying wae andrwatee. Aitepnatively,atihegosa of

t he penis_induced by .intracavernosal. injection of sodium pitroprusside,
L noca oA Ba Brmblaed dsr SR, Plion Hrypreniy surpenied or issonad .
for example, a mixiure of one or more of the following: mineral oil, sorbitan
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl
esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.

The compounds of the formulae (N, (1A) or (IB) may also be used in
combination with a cyclodextrin. Cyclodextrins are known to form inclusion
and non-inclusion complexes with drug molecules. Formation of a drug-
cyclodextrin complex may modify the solubility, dissolution rate, biocavailability
and/or stability properly 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-94/02518 and WO-A-98/55148.

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 (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



(Neurourol. and Urodyn., 1994, 13, 71). The conpounds of fornulae (1), (lA)
or (1 B), their pharmaceutically acceptable salts, and pharnmaceutically
acceptabl e solvates of either entity can be adninistered al ch8PHZ004| n
human t NEPH27TIAB| | general |y be adniini stered in adm xt urECTiEstvoBss3UI t abl e
phar maceutical excipient diluent or carrier selected with regard to the

I ntended route of adm nistration and standard pharnaceutical practice. For

exanpl e,; _ . . of salts or solvates
theme)of |an be ad{ranpyé ggrbe%?%t;% %&Pf(%[:@gﬂ%lsg{pﬂéﬁbﬁ%gémmSpaiyn he form
of tabl eadiministerad pareterallydiublingedlly @ebuccadipsul es), ovul es, elixirs,

sol utions or suspensions, which may contain flavouring or colouring
agents, for imediate-, delayed-, nodified-, or controlled-rel ease such as
sust ai ned-, I | 4 ecoifbé Y, [,cat inon T onpounds of
the inventi meegélﬂsno e&%% ni st%ar”g@& v?fgp&h\"ﬁ?alavgﬁ‘uo QﬁBﬁhjrggC?i on. The
conpound#tefinaniy acoeplableosalhtheradts or hevetarimarity sceepiable solait odhraner si ng or

f di ' for. ' he . f f | gh di '
or as. el SheBhc AR cAoiRil 45 ar Ruitebly; agropiable ermuiaont mhe

conpoundootdante WIRACAbINGA! VBEriRgry t e desired.
8 April 2004 2 W.01/27113 615 I’FI>C'I' I ?8?8?4@ g':ij%‘#@%é;‘r e %Jﬁg‘é,‘%gﬁl'ai n

exci pi erftedednior the dasing regimenl andh toutel of adrsinistratisntwhich willbeimostt r at e,

cal ci um ik i:pc?ﬁ .ci um phosphate, glycine and starch

(prefera i{'/. lgorn,ermﬁ)g a oélg?'cﬁ{mag'ca starch), disintegrents such as sodium
starch glycollate, croscarnellose sodiumand certain conplex silicates,

and granul atipn binders such as pol yvinyl pyrrolidone, hydroxypropyl nethyl
cel | ul ose (Hﬁgxﬁ ,?0 d@?}%ﬁﬁ\a&@ﬂ |alﬁrefgéer(qqsdy?relrsmrt@wnegbﬁmmm and¢

acaci a. obfalive, pafidtive dndiropRjiabc RESHEnSUCh as

Thus the invention provides a pharmaceutical composition comprising
a compound of formula (1}, (1A) or (IB), or a pharmaceutically acceptable salt
thereof, or a pharmaceutically‘ acceptable solvate or pro-drug thereof,
together with a pharmaceutically acceptable diluent or carrier.

It further provides a veterinary formulation comprising a compound of
formula (1), (1A) or (IB), or a veterinarily acceptable sait thereof, or a

veterinarily acceptable solvate or pro-drug thereof, together with a veterinarily
acceptable diluent or carrier.

The invention also provides a compound of formula (1}, §A) 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 foregoing, for use as a human medicament.

In addition, it provides a compound of formula (0, (1A) "or (IB), or a
yeterinariiy acceptable sait thereof, or a veterinarily acceptable solvate or pro-
drug thereof, or a veterinary formutation containing any of the foregoing, for
use as an animal medicament.



magnesi um stearate, stearic acid, glyceryl behenate and talc may be

I ncluded. Solid conpositions of a simlar type may al so be enpl oyed as
fillers in gelatin capsules. Preferred excipients in this rggépﬂaqg?('}l ude
| act ose, WPARHI3a cellulose, milk Jupgar or high nol ecul CTB ST

pol yet hyl ene gl ycols. For aqueous suspensi ons and/or elixirs, the
conpounds of the fornmula (1), (1A or (I1B) may be combined with various

. . . ¢ .
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cel l ul ose odi_ um.car boxynet byl cel | ul ose,, et hyl .cel |l ul ose, ce ose

acet at e, Bﬁﬁ}%tpﬁ?ﬁ'éﬁ@%%%.PPﬁmﬁm@Fm(ﬂma%@ ora ﬁﬁ'(t"m@r yl ate
copol yner salfyshivse st ie-dragitRéredt, in tha Mammcki of kR rddicameletor the! | ul ose
acetate phthal ate, hydroxypropyl methyl cellul ose phthalate, ~ nmethacrylic

aci d copolrpatmeninal @ mediea) cordiien in whichi isbibitiore of cac@MPH RRES i ise

rel ease d orms may contain one or a conbination of release rate

nmodi fyi ng exciprents. Rel ease rate nodi fying excipients nmaybe present both
within the dosage formi.e. within the matrix, and/or on the dosage form WD

7113 i.e. n the surface or coating. 8 ril 2004 PCTI|B00/ 01457
01/2 ! H%?so provides the use of a compogund of formula (I), (1A) or (IB), or a

vete-rinarily acceptable salt thereof, or a veterinarily acceptable solvate or pro-
drug thereof, for the manufacture of an animal medicament for the curative,
palliative or prophylactic freatment of a medical condition for which a cGMP
PDES inhibitor is indicated. |

Moreover, the invention provides the use of a compound of formula (1),

(1A) or (IB), or a pharmaceutically acceptable salt thereof, or a

- pharmaceutically acceptable solvate or pro-drug thereof, for the manufacture
of a human medicament for the curative, palliative or prophylactic treatment
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, dysmenorrhoea, benign prostatic hyperpiasia (BPH), bladder outlet
obstruction, incontinence, stable, unstable and variant (Prinzmetal) angina,
hypertension, pulmonary hypertension, chronic obsfructive pulmonary
disease, coronary artery disease, congestive heart failuré, atheroscle_rosis,
conditions of reduced blood vessel pa:tency, 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



Fast dispersing or dissolving dosage fornulations (FDDFs) mast contain the
fol l owi ng ingredients: aspartanme, acesulfame potassium citric acid,
croscarnel | ose SOdI um crospovi done, diascorbic acid, ethyl a%ﬁ?["a?@@“

et hyl celYP g3 gel atin, hydroxypr q,py’l nmet hyl cel | ul ose, PEHHN9/0W5T
Stearate, manni tol, net hyI met hacryl ate, mnt flavouring, polyethylene
glycol, fumed silica, silicon dioxide, sodium starch gl ycol ate, sodium

stearyl folBRiie, muRHIBT sdibrosky | blabletic TREphSHERNM! HRGFodtAY Of nc?.lo?@g?' ving as

used herein to describe FDDFs are epen nt upo t he
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parenterabndniansllmmdéMEDtdanleB best used in the formof a sterile
aqueous sol ut contai.n other substances, for exanple, enough

salts or gl uci%@s%fﬁgﬁes e use|af@a eamppyBd fifermutan(lh I (BYcr (Bl ereous
sol uti Onﬁvefé?ﬂéhﬁ' Q@ce@ﬂbﬁl@t&aﬁ thk‘ﬁéd?r@lda v%fgrﬁ{a‘?'ﬂf?({: ﬁtﬁb%o%{ﬁ%érﬁ? 310 9),

i f necessary aration of surtab aren under
steril e dosgitherent fps tmemﬂanaetun@mﬂlarsammalmnedtoamémdopm coraivel cal

h k h kill ed h For - | d |
oo O ARl (" Raty 3@&03@%"'%30&35? “elslie dystcton (ME ""LSL;L%‘;‘
of for mujrpélehce( | Amaie (sbxﬁé! Gysﬁjﬁbge l do ] V&ft@%llj rﬁ.‘i’iﬁm""‘f&{na‘l@”a'“' y be

fromlOto 500 ng (in single or divi r exanp tabl ets
or capsuhyBoagtiven sexuaipdesites disorder, female seagual (arayisalr disbRjerorfesmiié s or

sol vat es oL ag4iphin Bisot 84 dbmald Wdal Brddariie’ dysfunction (FSOD), sexual
dysfunction due to spinal cord injury, selective serotonin re-uptake mhlbltor
(SSRI) induced sexual dysfuhction, premature labour, dysmenorrhoea,
benign prostatic hyperplasia (BPH), bladder outlet obstruction, incontinence,
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, allergic rhinitis, diseases and
conditions of the eye, diseases characterised 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,
Alzheimer's disease, acute respiratory failure, psoriasis, skin necrosis,
cancer, metastasis, baldness, nuicracker oesophagus, anal fissure,
haemorrhoids, hypoxic vasoconstriction or blood pressure stabilisation during
_haemodialysis. Particularly prefetred conditions include MED and FSD.
Additionally, the invention provides a method of treating or preventing
a medical condition for which a ¢cGMP PDES5 inhibitor is indicated, in a
mammal (including a human being), which comprises administering to said



ng of active conpound for administration singly or two or nore at a tine,
as 8 April 2004 WO 01/27113 j " PCTII1BOQO 01457 appropri ate. The_p%m ci an
in any event will deternmime the actual dosage which will be $HBH 20t abl e
for any iWOO23U3] patient and it wilf+vary with the age, REiIHob/oHsY
response of the particular patient. The above dosages are exenplary of the
average case. There can, of course, be individual instances where higher

I ' r Lt hi e this
Covent | on. gl EAREAlRalF elieEh AothEdr Biconibodtdle! Rimg 5 0AL ot ren
of certai rerc@@yiof anphéimadeutically \srDvetern&filp) acoepiatsiensilt ahetdes, or yenti on
may be taken as a single dose on an "as required” basis (i.e. as needed or

desired). peutigally ar yplerinatly Rrcepiatie Selatelaf Rrordmp\thesegl, &@salt of
Exanpl e 1%%%;&@%&?@%@ et FEdiaifftl &h9BF HRIbgSRgoC]! UMB. 000

Magnesi um St earatel. 000 * antity adjusted cordance®w tgh drug
~activity. Such Stilifugher,cthe ipeentiorupeavidesd mgthachot redting argweeentirigr

l e, direct ession o t._or. dry granulation prqcess..  The
abl ot - cor M BpcHE ShI0n; (MEDS mBpIdict, o /BRaE: snlovspstams of
the inven_f(Fsug,canoﬁl Hysiinction] frhale! Iffpoatiivé 38Raal desift dibbrédt) dbmaten and
are conveniently delivered in the formof a dry powder 1nha ér or an
aerosol spgex¥yalrreysak dispwiersieoala sexuakpain disprdenfemale sepualpprgasmicy or

nebuli ser WkhAchiBS #BOOY, Sxadl WRIRcRESRRlE &'Spindt $ord injury, selective
serotonin re-uptake inhibitor (SSRI) induced sexual dysfunction, premature
labour, dysmenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet
obstruction, incontinence, 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 toleranée, 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, multiple sclerosis, diabetic nephropathy, neuropathy 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 fissure,
haemorrhoids, ‘hypoxic vasoconstriction or blood pressure stabilisation of
during haemodialysis in a mammal (including a human being), which
comprises administering to said mammal a therapeutically effective amount of
a compound of formuia (f), (1A) 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 (1}, (IA) or (IB) with further compounds



di chl orodi f | uor onet hane, trichlorofl uoronethane, dichlorotetrafl uoroethane,
a hydrofluoroal kane such as 1,1, 1, 2-tetrafluoroethane (HFA 134A [trade
mark] or 1,1,1,2,3, 3, 3-heptafl uoropr%gane (HFA 227EA [trade $AP®204car bon
di oxi de WP 6e2fd8 suitable gas. In thé &ase of a pressuri Sark/me0ossYy, the 8
April 2004 WO 01/27113 6 PCTI1BOO 01457 dosage unit nmay be determ ned by
providing a valve to deliver a netered anount. The pressuri'sed container,

" | | t ai l,ut i . Of. ' t he
et ve' c bl in thg phiflod B FOES Syl SSut bormBiriiod B ESSEJe it “as the
sol vent, treatmbnim pasidntionabl ymarieRedtild dy$fQhERcmt (MEDY. irApbitirical
trioleate. Capsules and cartridges (made, for exanple rom gel atin) for

use in afemaleasexual dysiuctipat GrSihycliteral odysfuactent &ém_alﬂ mmoactip@MeL mi X
. . | , er base
Such as T desitd Giegh'Rield skl ofblusl Bladibr e Xanbiey B

pr ef er abdiscndera fgradiessestuzh brgasmit dysfuriction (PSODY, serualf dystamitiingué rom 1 to
Oof the formula (1), or, (1B) far_delivery to the

f 1A . (1B .
ﬁgt imgn? . téﬁ%?@?&uog |injygy, §elgelive \ﬁemonianrefaep |1 "b'%OFb@SW)tlﬁéuﬁ%ge of
’ 1 . S . . .
usual 1y, SeRbel Ay SRR prB At Tobod, ctysinBnbrhbld, Bhefiah Bostdfié
i nvent i ohyperplasia {BRH)f bladdentailet obstiettiors rigcontirerme, atabiles anstable

o BB o o e el . Pt shaSi ey o
20 oSk shavlomTdiohay IR, GR0HEN M1 O Sorsbg

chloride, fluorocarbons, poly ne )
oleic abeart failuea, nathievasojerosise aondilionsdef oéduced hivodiivessellpatdricy) ok (1 B)

Cpoas! ¢ BElPhEA “Hsthidr"6ls886e * MokS, HFAE' Mdiiced ‘et %brBndhitd,
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, multiple sclerosis, diabetic
nephropathy, neuropathy 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 fissure, haemorrhoids, hypoxic vasoconstriction or blood
pressure stabilisation of during haemodialysis in a mammal (including a
human being).

The invention also includes any novel intermediates described herein,
for example those of formulae (IXA), (IXB), (VIA), (VIIB), (VII}), (VIllA) and
X). |

The present invention additionally comprises the combined administration of

a cGMP PDE;s inhibitor of the general formula (1), wherein said combined
. administration can be in the form of simultaneous, sequential or joint

administration with:

(@ one or more naturally occurring or synthetic prostaglandins or esters

thereof. Suitable prostaglandins for use herein include compounds such as



or they may be applied topically in the formof a gel, hydrogel; |otion,
solution, <cream QO ntnent or dusting powder. The corrpounds of the forrrul ae
(1A and él B) or salts or solvat es,ﬁgereof may al so be der nef April 2004

adm ni st V@@Y2MA2 . conpounds of the ffdrnmulae (1), (]A) or ROTABI@O14SEl tS Or
sol vat es thereof may al so be transdermally adm nistered, for exanple, by
the use of a skin patch They nmay al so be adm ni stered by the ocul ar,

Por it at 2Plastatfie Prodi8ifaRdin EpbreUIaRuR Eo off 4 " RAIBRIRIE iy | o
saline, &, prestagRRbn %pfﬁﬂriol ZQ%uréf\OSQM“é?él%m éémﬁyﬁthéﬁ&

solutions in isotonic justed, sterile Saline, optionally in
conbi nat iAStEGlanding %CEM&!IV% tQG&QfamQHJdi%z?l%Bk&ﬁSGﬁbeﬂl oy iUR.

Al ternati f; oI atum
For appl |6ég??‘g#bp§%lféc?;ﬁ‘bﬁtth “?% dﬁjat‘ﬁé rﬁ‘p éﬂcﬁé?%g ae (r,
(1A) or (PGE,OPGE FGAY, e@mama aenequde@w p@mrwhgamyas PGBy t abl e
oi ntment containing the active conpound suspended or dissolved in, for

exanpl e, RGRext 86820 1 8-hydeont-PRdee d0-hyssoxoPGRa n#GRimerearbeprast| i qui d

bl yoxy prayPRE B HiAGAst TomeRRNNAR dRobiiond, 1S IS Nellkrery « ey
can be fanetdrmpa@ktpmprasmnahiaprdmﬂarmrmmsgrawrancﬁuﬁpende_d or di'ssolved in,
for exanple, a mxture of one or nore of the following: mneral oil,

sorbitan nonostearate, a polyethylene glycol, liquid paraffin, polysorbate
60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl al cohol

and wat er(p) §h8 &m@%dad@f eté@%trteeénﬁ?& sﬁ}a{gghst(:bm Sinds! o Bbwal 50 be used

in corrblnatlon with a cyc xtrln are known to form

i ncl usi oo - addennneptorslo:samcemml @xefbkmkelns dSujlable eompesindsdomaseéon of a

glr gg;aﬁl | ()rgﬁ({prciud the a—adrer}/erg:cdzlfefcep;tor}g assoljggtlzrlltlné in dﬁcs'?'oelxﬁghlcgﬂorq ate,
W099/30697 published on 14th June 1998, the disclosures of which relating
to c-adrenergic receptors are incorporated herein by reference and include,
selective  aq-adrenoceptors or op-adrenoceptors and non-selective
adrenoceptors, suitable  oy-adrenoceptors  include:  phentolamine,
pheniolamine mesylate, trazodone, alfuzosin, indoramin, naftopidil,

- tamsulosin, dapiprazole, phenoxybenzamine, idazoxan, efaraxan, yohimbine,

rauwolfa alkaloids, Recordati 15/2739, SNAP 1069, SNAP 5089, RS17053,
SL 89.0591, doxazosin, terazosin, abanoquil and prazosin; oz-blockers from
US 6,037,346 [14th March 2000] dibenarnine, tolazoline, trimazosin and
dibenamine; a-adrenergic recéptors as described in US patents: 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; az-Adrehoceptors 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. Suitable NO-donor
compounds for use herein include organic nitrates, such as mono- di or tri-
nitrates or organic nitrate esters including g!ycéryl brinitrate (also known as



and/or stability property of a drug nolecul e. Drug-cycl odextrin conpl exes
are generally useful for nost dosage forns and adm ni stration routes.
an alternative to direct.conplexation with the drug the cycl%ﬁBBt'tzropf‘l may

be used waeiamiauxiliary additive, e'dd3 as a carrier, di | petiBddforasy
sol ubiliser. Al pha-, beta- and gamma-cycl odextrins are nost commonly used

and suitable exanples are described in WO- A-91111172, WO A-94/ 02518 and

WO- A-98/55148. Generally, in humans, oral admnistration of the conpounds
of the initrealyeesin) dsesasbisiec Senoaanitiate.cisoserhide tdinitvate; peptassyihalal and,

for exa | D . i Il - di a0es cigfed with
I nt raca\%*ﬁ%?&'%‘%f g@“ﬁ% %&{a?@ﬁ’l%h Jﬁ@@f ebﬁgcg*gg%ﬁgdoéﬁg?’r edi nmen in
MED for motpholinesydriohiming r anlSidomind,0 Sitebse-onautyWhsenitlizmingd. | n
ci rcunstances where the recipient suffers froma swallow ng di sorder. or
from 8 AdSNARO0S-nikose-shuathione pESNRGIADS NiydioRyent ~brrgging.
absorpti ok:al: ) Di At 1.0l St er

paren![o er%@?‘&&%’l F'ﬁ%’gg yg’oﬁhﬁgég% y&@gﬁw&%’ﬁ(ﬁgﬁg )ﬁﬁlﬁgéézénpﬁgund of
fornul a (Qysteite,Afliazenium Jiolates, NONEDates)) at biperdaneginitidte, daatgindra,eof , or

a veterinarily acceptable solvate or prg- dr hereof , is adm,nistered as
a \s{ui '.talblqml ptiaB 'e?'i“ﬁfqﬁnl M%ﬁiomwe?aQEongﬂ% .\ﬁ'tf?FWﬂ;IPaam%VhW?nary
practice duiiatiiées ¥6&I18 55 NIY-678L PEAAd \NIV-937 @isCddidibeld i plitiished'mgren and

route of admi nistration which wll be nost appropriate for a particular
ani nal . 1applicaion WO Q28764 tangl/omat al | references herein to treatment

I ncl ude curative, palliative and prophylactic treatnment. Thus the

i nvention -provides a pharmaceutical conposition conprising a conpound of

fornmula (U), (O oomaré Potasyium ¢izmnehepohésal Siitasieqrdtadsiamsehanndtherieof

or a pharmaceutically acceptable solvate or pro-drug thereof, ‘
openers for use herein include nicorandil, cromokalim, levcromakalim,
lemakalim, pinacidil, cliazoxide, 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

() one or more vasodilator agents. Suitable vasodilator agents for usé
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
us |;atent 6,037,346 issued on 14th March 2000 and include acetergamine,
brazergoline, bromerguride, cianergoline, delorgotrile, disulergine, ergonovine

. maleate, ergotamine tarirate, etisulergine, lergotrile, lysergide, mesulergine,
metergoline, metergotamine, nicergoline, pergolide, propisergide,
proterguride, terguride; and/or



together with a pharmaceutically acceptable diluent or carrier. It further
provides a veterinary fornul ation conprising a conpound of formula (1),
(1A or (IB), or a veterinarily acceptahle salt thereof, or a8ApEk20fnarily
accept ablWOM2YHBe or pro-drug thereof'd fogether with a vACAVIBAGEI5Y
acceptabl e diluent or carrier. The invention also provides a conpound of
formula (1), (1A or (113), or a pharnaceutically acceptable salt thereof,
or a phar, t4 o] - t .

phar macodty Caf SfoMickY GAREBAY Sinictd Eddlaft ¥ Beliblf IS Hamiead o .
human nedactorgatso kmownldist atvial naturptic\pejitidely sawipasridhibitofsoommeatr@al ), (1 A)
or (1B), or.,a veterinaily acceptable salt thereof, or a veterinarily
accept abl%‘%qﬂwgﬁés%ra @ drug thereof, or a veterinary formulation

contai ning any of the foregoing, for wuse as an aninmal nedicanent. 8 April
2004 W0001127113 PCTI I BO0/ 01457 In yet another aspect, the invention

provi des (fhengser anhore . compaunds owhichoinhibit angiotensinrcenveriig , enayme

h tjcal | Lt t f, icall t abl
oo ek as ripf D sBritfidd lBASH: o0 hodeteNa-EaabA NS ant T or
the cur atdntenemeall érifopepti@isesGnus aftdpatilagaindpsrt  of a nmedical condition

for which a cGW PDES5 inhibitor is indicated. There is further provided
t he use of a conpound of fornula (1), (IA) or (IB) or a suitable salt,

ol vate -gr ther s f a6 ' for the
oL vat o myBhg il SE58RRe Bbbier B R b Tt g or ¢!
desirable. It also provides the use of a conmpound of fornmula (I), (1A or

113), teri I, | I |t th : . teri il
Socapt abi(e) 0B RO Sufilralis of NeayRBRSer HOH F it AR ane0br an ani e

nmedi canent for the curative,

(o) one or more calcium channe! blockers such as amiedipine; 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 fibrateé;
and/or

() 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; andfor
(u) one or more acetylcholinesterase inhibitors such as donezipil; and/or

(v) one or more steroidal or non-steroidal anti-inflammatory agents.



palliative or prophylactic treatnment of a nedical condition for which a
cGW PDE5, inhibitor is indicated. Mreover, the invention provides the
use of a conpound of formula (1), %A) or (1B), or a phar mac®driciody
accept abVO Y7113t hereof, or a pharndBeutical |y accept abl BCEHB00@14570r
pro-drug thereof, for the manufacture of a human nedi canent for the
curative, palliative or prophylactic treatnent of male erectile
dysfunction (MED), inpotence, female sexual dysfunction (FSD), clitoral
dysfunction, fermal e hypoactive sexual desire disorder, female sexual

arousal disor@hbe, siatiesessekuthe pampalinger dfr thd cneentiorexawd 6f aheni C
dysfuncti? cord injury, selective

nggF Cag sexual dysfunction due to spinal

ser ot oni {M¢F -‘?ﬁ? efqrrﬂﬁeom%%"( @fﬁ?i“)-'st_fﬂmj’c@ﬂ tQEXfGHPWHEQSEEﬁB’\ﬂ'Qﬁl angr emat ur e

| abour,  PYESERAAGASIOCA, nhfBeR b PHRS EBipEuRYE ShBRKAIN BidIrieBhAtiilfs out!
unst a v (P F§r n

obstruction, incontinence, stable, e an ari ant znetal )

angi na, Seglae @sescompopotisrmfathe igneulaeflsi 1A) ohi(iB)i andbate daeieby

pul nonar i.sea coronary. arter i sease, .congestive heart failure,

at her osc1¥’é?’§bfe§,3f§%‘a??¥'ﬁsg%°f '8359539 Bres&t \'/B?%gpnpat ency, peripheral
vascul ar di sease, stroke, nitrate induced tol erance, bronchitis, allergic

asthma, chronjc asthma, allergic rhinitis, diseases and conditions of the
eye, di seases idHiveleae magnetigyresanancel NMR)f speatravinere i regordadeusioganpsi a,

Kawasaki V. 1l g 4 1( 27 PCT/ 1 BOQ/ 01457

tol er ancgﬁh%u%]ﬁag@. UQ@ éﬁég’,’gﬂ Gﬁf’é‘hé’%&‘% ﬂ%ﬁ\%p%éﬁgﬁi?}grn%%&ﬁ? H?f &'ncl udi ng
aut onon casesicorsistelne ith the proposdly sinictuies. PEhiaraoibRsticiélsdifiicat shifter opat hy
and sympions thereof e.g. gastroparesis, Al zheiner's disease, acute

respi r at SWy2aigiver, inp partspardgnillion; dowadielkifeomciateamethylsilase ausing ¢
berh e . R
vasoconafoEAiEhaF SEbiREARRINE esBBlion It Hiafer AIAKEPEIE 4, SnglfKBR)L s

Part i cul doublettetripieted, quartet; m, multiplet; br, broad.

Mass spectra (m/z) were recorded using a Fisons Instruments Trio
mass spectrometer in the thermospray ionisation mode.

Room temperature means 20 to 25°C.



conditions include MED and FSD. It also provides the use of a conmpound of
formula (1), (IA or (1B), or a veterinarily acceptable salt thereof, or a
veterinarily acceptabl e solvate or pro- drug thereof, for thed ARMACRAt ure
of an aniYW@PVXH&} cament for the curafd¥e, palliatve or pPCEFABOMUIHST
treatment of male erectile dysfunction (MED), inpotence, female sexual
dysfunction (FSD), clitoral dysfunction, female hypoactive sexual desire
di sorder, femal e sexual arousal disorder, female sexual pain disorder

femal e sexual orgasm ¢ dysfunction (FSOD), sexual dysfunction due to
spinal cord injury, selective serdExamplere- uptake inhibitor (SSRI) induced
sexual dysfunc IOE’ Dr epyt ur e I.bour d spenor r hoea, .. ben gn..prostatic
hyper pl asi a ( BRS thoxysanié-ragthyl . pWidinyAsyll-2-12 st abl e,

unst abl e anghaiRgha i) nrma'mra{ev

hypert ensi o [T OT} Tonar ~ S OT ONa artery

di sease, congestive heart fallure, heroscler05|s condltlons of reduced
bl ood vessel patency, perip al C Nar di sease, stroke, nitrate induced

tol erance, bronchitis, allergfc N;J:%:_I’IIC asthma, allergic rhinitis,
di seases and conditions of e ea ¢haracterised by disorders of
ndrdne, nitrate tol erance,

gut motility, pre- eclanpsiafl Ka

mul tiple sclerosis, diabetic neur opat hy i ncl udi ng ‘aut onom ¢
and peri pheral neuropathy a@Q +8 particul ar diabetic neuropathy and

synpt ons t her eof, Alzhelner s dlsease acute respiratory failure,
psoriasis, skin necrosis, net ast asi s, bal dness, nutcracker
oesophagus, anal fissure, h rh0|ds hypoxi ¢ vasoconstriction or bl ood
pressure stabilisation during Ihaermdlaly3|s Particularly preferred

conditions include MED and FSD! Additionally, the invention provides a

met hod of fqr GW PDES5
i b t or Aaos o 168 g8 DRSO BT Bicafarif 26 5 R0a, oo dnd o
conpri sespcadsslun'stmt-bu@xide $202mg, 2.4mmol) in ethanol (20ml) 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

and water. The organic phase was separated; dried (MgSO,) and evaporated

under reduced pressure. The crude product was purified by column
- chromatography on silica gel wusing an eluton gradient of

dichloromethane:methano! (100:0 to 95:5) to afford the title compound,

220mg.

Found: C, 52.65; H, 6.43; N, 18.39. Cz3H33N;05S;0.3H:0 requires C, 53.16;

H, 6.40; N, 18.87%.

& (CDCl3) : 1.02 (3H, 1), 1.58 (3H, t), 1.84 (2H, m), 2.28 (3H, s), 2.52 (4H, m),

3.01 (2H, 1), 3.15 (4H, m), 3.30 (3H, s), 3.90 (2H, 1), 4.45 (2H, 1), 4.77 (2H, q),

8.62 (1H, s), 9.02 (1H, s), 10.61 (1H, s).

LRMS : m/z 520 (M+1)*

Example 2
5-[2-Ethoxy-5-{4-methylpiperazin-1-ylsuiphonyl)pyridin-3-y{]-3-ethyl-2-[2-
methoxyethyl]-2.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one




-- 8 April 2004 WD 01/27113 7 ~ PCTI I BOO 01457 mammal a ther apeuti cally
effective anount of a conpound of formula (1), (1A or (I1B),
pharmaceutically or veterinarily acceptable salt thereof, or %Apﬂl 004
phar nacéﬁ?ﬂé’&?’llg or veterinarily acciiabl e solvate or PIRCTABOGOLSES cof , O
a pharnmaceutical veterinary formul ation containing any of the foregoing.
Still further, the invention provides a nethod of treating or preventing
mal e erectile dysfunction (MED), .igpotence, femal e sexual dysfunction
(FSD), clitoral dysfuncti on&emal hypoacti ve sexual desire disorder,
femal e sexual arousal disor &sexual pai n di sorder, fenale sexual
orgasm c¢ dysfunction (FSCD), ction due to spinal cord injury,
sel ective serotonin re-upt ( ) induced sexual dysfunction,
premature | abour, dysnenor beni gn—prostati c hyperpl asia (BPH),
bl adder outlet obstruction, |ncontinence, stable, unstable and vari ant
(Prinzmetal ) angina, hyperQ sPon, pul nonary hypertension, chronic
obstructive pul nonary di Sefn; coronary artery di sease, congestive heart
nd

failure, atherosclerosis, tions of reduced bl ood vessel patency,
peri pheral vascul ar dlsease roke, nitrate induced tolerance,
bronchitis, allergic asthng, phronlc asthma, allergic rhinitis, diseases
and conditions of the eye, diseases characterised by disorders of gut

rmlt 1ityA nmgmfebcdf ding ditle, cadapaurakirom p:yapdrar:]tlm 2ﬂ:(uﬁamg Ot80rmmal)cand de| tiple
r r t n n t onomi n

per | phormHasRiarGRREPAR S e  ZAPRE. d St e thasal OmARSympt o
Lher eof edied GASIIPRAIGSIS NAURS i P GBhiel! ARG CTHE Wi Wixturé! B! er ' S

di sease, acute respirat ory ure, psoriasis, I'n necrosis, cancer{
met ast ammcenuatmiesmden ueduMwewemmgmlse reswuef puadfied, by bammn fhoi’ “ds,

nasnodt Syaragabhy s oA KA Covell’ L3R mAber AUty dradient *of "0
dichioromethane:methanol (100:0 to 90:10) to give the fitle compound,
130mg.

8 (CDCls) : 1.40 (3H, 1), 1.58 (3H, t), 2.27 (3H, s), 2.50 (4H, m), 3.10 (6H, m),
3.30 (3H, s), 3.92 (2H, 1), 4.45 (2H, 1), 4.75 (2H, q), 8.62 (1H, d), 9.02 (1H, d),
10.65 (1H, s). |

LRMS : m/z 506 (M+1)*

Example 3
S-{2-Ethoxy-5-(4-ethyipiperazin-1-ylsulphonvi)pyridin-3-yil-2-[2-methoxyethyi]-
3-n-propyl-2,6-dihydro-7H-pyrazolo[4.3-dlpyrimidin-7-one

(J
S

A mixture of the title compound from preparation 30 (740mg, 1.34mmol) and
potassium bis(trimethylsilyl)Jamide (321.5mg, 1.61mmol) in ethanol (40ml) was




conprises admnistering to said manmal a therapeutically effective anount
of a conpound of forrmula (1), (IA or (I1B), or a pharmaceutically or
veterinarily acceptable salt thereof,. or a pharmaceutically $fpril2004

vet eri naW@P1/adakpt abl e sol vate or pfﬁldrug t hereof , or @CEhremEasuti cal
conposition or veterinary formnulation containing any of the foregoing. In
a yet further aspect of the present invention provides a conbination of

hor |- 200 atelha8 P05 18! 14 Rl ebspateniessl ly Bhablsirid BlartREty pos
wher ei n Srﬁhtbri%wf’érhaﬁ‘irigﬁ/%oiéddmailpoiﬁsitir’ﬁ%is rﬁrﬂéthm?ﬂ)ﬁmidé @BENsiy) of male
erectile~dysfunction (MED), inpotence, female sexual dysfunction (FSD),
clitoral Woimmel was a pad Eg@mlqmcomm| fosadurtbed il 8drauss. Thenal e

sexual ar ' f X ' I SOI e I
orgasm c %ﬁ%r@%‘ﬁ‘%qﬁ—%&ﬁg&ﬁ%@ I@%’?ﬁéndgﬁegna%ﬁg&tet 8“?%1%@%@#% I njury,
sel ect i vepaatitioniath botwerrunatdreand bilivl beetat&SEhd the dayees separxated. dpisé unct i on,
premat ure | abou snenorrhoea, benign prostatic s?{k‘:l}g/ge | asi a (BPH),

d
bl adder A&Y8ABIC r&b@ﬁ uwasoRvapgratad | efediiced| pre a% ¢ the eryde | ant
pri ; ; . : \ ; "
) A8 4TS5 B e RSy DN g 6

obstructive p ase, coronary ongestive heart
failure, gradienbsol aichiorometbané:meathanalf (1@0t0cétal 80:00) tocgde that ithey,

peri pher al vascud a1r di sease, stroke, nitrate induced tol erance, bronchitis,
allergic COLRHRHD CHPPEc ast hma, allergic rhinitis, diseases and conditions

of the /@DELFSITSEHIMR9IsY IrSPEQ),bbeﬂi(éH! ﬁ\?{) ? 4‘1“(29!,1&1),%".3%3! (Hf—b’érg)él or 0Si S

pre-ecl anpsi a, ~ Kawasakl’''s syndrone, nitrate erance, ip

di abet i ¢ 3.0¢gAHoPaBd, (4ikum) B2 (BH el GAM((RHEU). ohd4i(BHat)d 4528 (Zthen)al

neur opat i j.cul.a [ I ¢ neuropathy and s tons thereof e.g.
gastrgpa%‘g?g?ﬂﬁgﬂ?@]g Is)djii%%éf(ﬁglt ﬁguropat Ey, Xlzhei rrg?ps di sease, acutg
respi r at ARMBa e 834 (M+1)*

Example 4
2-(sec-Butyl)-5-[2-ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-yl]-3-
ethyl-2.6-dihydro-7H-pyrazolof4.3-d]pyrimidin-7-one

LY
N
N~ N

0=8=0
®
J
A mixture of the title compound from preparation 39 (400mg, 0.75mmol),

potassium bis(trimethylsilyljamide (298mg, 1.50mmol) and ethyl acetate
(73ul, 0.75mmol) in ethanol (10ml)} was heated at 120°C in a sealed vessel




psoriasis, skin necrosis, cancer, netastasis, bal dness, nutcracker
oesophagus, anal fissure, haenorrhoids, hypoxic vasoconstriction _or bl ood
pressure stabilisation of during haegodialysis in a namml (i%épﬂémﬁé a
human beWRPL27HAe i nvention al so i ncBi#les any novel inter REBIBAIOI4IesCr i bed
herein, for exanple those of fornulae (I1XA), (I1XB), (MTA), (MI1B),.
(Vi1r), (MI1A and W The present invention additionally conprises the

(?;ﬂ,)i\r/]\ﬁe i ) QI r .0 | L.nhi Ri rI |, fornmul a
(). ndleBi 12 By’ 3hiotaeler rafiiivaes beriined PR ol AGRRIGRnt

si mul t anagqusousssstigmt bishrbdhated solutiondahd itisé 18/ere Bephtdted( Thewtgadic nore
natural ly occurring or synthetic prostaglandlns or esters thereof.

Sui t abl ePhasesmas grad idaSP . sand, @vaparated | yplercadusesd pressufeadhe~ 8 Apri |
2004 2 : ' '
o1 st agl g Pibffdct S HUHRE Y Callri RhRoinafidrapRl 1t SicAgeluSha )

epr ost i ndichlonemetranesyetiamol (982) asneluaphttbeafford fhestitley| cormposndnd

derivati iﬁ‘f t her eof including those described in US 6,037,346 issued on
14t h Mar E¥*800 and incorporated herein by reference, PGEa, PGE1l, -PGAl,

PGB1, PGy 9 ey P -Hy- - P , ;

Tooryar CICRGIS * dd ey nr ek (b fUEsR O, ol e8e o, 1%, m),

di nopr 0s2.21t ¢idtyenha2idn e(2H]i qio (2.5E t(dHe m), 208843 tB {6Hgenk pt.d4t (1H, m},enopr ost
sui prost A4 apr d ' te; / b) one or nore a - adrenergic
receptorggﬁ‘t@%ﬂgs@giéﬂgo "gf;b%&@ %3@&%%6@5*%? adrenoceptors or
a-receptors or a-blockers. Suitable conpounds for use herein include: the
a-adrenergic receptors as described in PCT application W99/30697

publ i shed on 14th June 1998, thExamplesdkia8s of which relating ¢
The compounds of the following tabulated examples, of general structure: |
CH, 0
o HN =N
o L NR
NT N
l & CH,
=S=0
\
)
§
| CH,

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

| Example | R1 Yield {Data
. (%)
5 CH, }23 3 (CDClg) : 0.97 (6H, d), 1.02 (3H, 1),

1.40 (3H, 1), 1.58 (3H, 1), 2.41 (3H, m),
2.56 (4H, m}), 3.01 (2H, q), 3.14 (4H,
m), 4.10 (2H, d), 4.75 (2H, q), 8.61 (1H,
s), 9.02 (1H, s), 10.61 (1H, s).

& | /\v 28 |5 (CDCla) : 0.47 (2H, m), 0.63 (2H, m),
1.01 (3H, 1), 1.40 (3H, 1), 1.48-1.72 (4H,




to a-adrenergic receptors are incorporated herein by reference and incl ude,
sel ective a,-adrenoceptors or a2-adrenoceptors and non-sel ective

adr enocept ors,
phentoladWﬁﬁﬂﬁﬁﬂylate

dapi prazol e,
rauwol f a aIkaI0|ds

t ansul os

89. 0591,

i n,

A Ol

suitable a, adrenocep ors include:

trazodone,

Recordati

phenoxybenzan1ne
15/ 2739, SNAP 1069, SNAP 5089 'RS17053,

phent ol ani ngApril 20
wkosin,

i ndor am n,

i dazoxan, ef ar axan,

=TET] | aclcor-o

04

nafCTAB0001457
‘'yohi nbi ne,

SL

6, 037, 3
dibenarn
4,026, 89
4,703, 06

herein by referer

papaver i
such as
Sui t abl

UU/\MLU

6 114th
i ne; a-aq
4: 3,511,
3; 3,381,

ne hydr oqg

NO donarn

pi r xam ng;

I ooz ol
|l, T 205 |l, oaSicanays

/ar ch 2000] di benarn
renergic receptors

836; 4, 315,007; 3,59
009; 4,252,721 and

ce; a2- Adrenogept or
hl ori de, opti naIIy
and/or (c) ¢ne or
conpaunds. fér use
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di ol at es

di or tf
te (al so
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thrito
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drate, (9
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known WO 01/27118
| sosor e 5-fgononi
tetranitrate, jeryth
\P), 3- norpholli nosy
I am ne (SNAP) S-ni
I ni ne, anylnitrate
BIN-1) S-nitroso - N
bs), 1, 5- pent apedi ni

hBo(GDCAE ¢1.65t(@Hs 1§,n3120d(3H, Y

1 A0BHI L pG . o B, W)

etml (21! h@mzmt(eH fdizse (4H,
Hnoni m ne dom ne, S-ni tI‘OS

s 3-69 dﬂblt. amhl 348 (AhomiLY¥)34
AT, 578 B L BRI, o0

(i es), HOBOO(1I; 3.

LRMS : m/z 530 (M+1)*

ceryl

N

O

82

CH, | 27

'\\//“\0/'

Found : C, 53.18; H, 6.48; N, 18.14.
Ca3H3aN705S5;0.20C-H;CO-CH;
requires C, 53.21; H, 6.49; N, 18.25%.
d (CDClg) : 1.04 (3H, t), 1.40 (3H, 1),
1.58 (3H, 1), 2.41 (2H, qg), 2.57 (4H, m),
3.08 (2H, q), 3.14 (4H, m), 3.30 (3H, s),
3.92 (2H, t), 4.46 (2H, t), 4.75 (2H, q),
8.62 (1H, d), 9.04 (1H, d), 10.61 (1H,
s).

LRMS : m/z 520 (M+1)*

mp 161-162°C

CH, a7

CH,

3 (CDCl3) : 1.02 (3H, t), 1.38 (3H, 1),
1.58 (6H, m), 2.41 (2H, q), 2.57 (4H,
m), 3.05 (2H, m), 3.14 (4H, m), 3.22
(3H, s), 3.72 (1H, m), 3.96 (1H, dd),
4.73 (3H, m), 8.61 (1H, s), 9.02 (1H, s},
10.56 (1H, s).

LRMS : m/z 534 (M+1)"

1 = Purified by ether trituration

2 = additionally, recrystallised from ethyl acetate



gi nseng, zizphi fructus, nolsidom ne, Re - 2047, nitrosylated maxisylyte
derivatives such as NM-678-11 and NM -937 as descrlbed I n publlshed PCT
appl i cati on WD 0012075 ; and/or (d) one or more potassi um chahfieil 298&ners.
Sui t abl ewpaiassisum channel openers f use herein incl udectimmoadd | |
cronokal im | evcronakal i m Ienakallngg%lnacidil, cl i azoxi de, ninoxidil,
charybdot oxi n, glyburide, 4-amni pyridine, BaCl2 ; and/or (e) one or nore
dopam nergi c agents. Suitable dopam nergi c conpounds for use herein

i ncl ude D2-agoni sts such as, prantpexol; aponorphine; and/or (f) one or
nore vasodi |l ator agents. Suitable vasodil ator agents for use herein

I ncl ude ni nodepi ne, pinacidil, cyclandel ate, isoxsuprine, chloroprunazine,
hal o peridol, Rec 15/2739, trazodone, pentoxifylline; and/or (g) one or
nore thronboxane A2 agonists; and/or (h) one or nore CNS active agents;
and/or (I) one or nore ergot al kol oids; Suitable ergot al kaloids are
described in - US patent 6,037, 34&yia\t §g1qp 14th March 2000 and include
acet er gam ne, brazergollne bro r C|anergoI|ne delorgotrlle

di sul er gi ne, bdBei hiyipiparazi ' : gthyl-2

| ergotril g
ni cer gol i ArE—petrgotrro s 2 _ ftH E¢ S

April 2004 MD 01/27113 7 PCT/IBCEY01457 (k) one or rore conpounds whi ch
nodul ate the action of atriall_natru tlﬁ factor (also known as atri al
naturetic peptide), such as infli 0 or¥ og—geutral endopeptidase; and/ or
(1) one or nore. conpounds whj —%Eiytensin-converting enzyne
such as enapril, and conbine |tg i bitorg of{ aRgi ot ensi n-converting enzyne

T
Y

A mixture of the titie compourid from preparation 42 (250mg, 0.44mmol},
potassium bis(trimethylsilylamide (132mg, 0.66mmol) and ethyl acetate
(40ul, 0.4immol) in 3-methyl-3-pentanol (4ml) was heated at 120°C in a l
sealed vessel for 18 hours. Tic analysis showed starting materia! remaining,
so additional potassium bis(trimethylsilyllJamide (132mg, 0.66mmolj was
added and the reaction heated under reflux for a further 24 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:methano! (100:0 to 95:5) to give the title compound, 60mg.

8 (CDCl3) : 1.03 (3H, t), 1.40 (3H, t), 1.58 (3H, 1), 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).

LRMS : m/z 546 (M+1)*

EXAMPLE 11

5-[2-Ethoxy-5-{4-ethylpiperazin-1-yisulphonyl)pyridin-3-yi]-3-ethyl-2-[2-
(pyrazol-1-yl)ethyl]-2.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one




and neutral endopeptidase such as omapatrilat; and/or (mone or nore
angi ot ensi n receptor antagonists such as |osartan; and/or (g%%one Qr nore
substrates for NO synthase; such as L-arginine; and/or (0) PA0R%r e
cal ci um cCWM&MB| ockers such as am oBitpi ne; and/ or (p) OMECTIBONNIAST

ant agoni sts of endothelin receptors and inhibitors or ' -
endot hel i n-converting enzyme; and/or (q) one or nore chol esterol |owering
agents such as statins and fibrates; and/or (r) one or nore antiplatel et
and antithronbotic agents, 4.9, uPA, warfarin, hirudin and ot her
thrombin "inhibitors, heparifg t | astin activating factor

I nhi bitors; and/or (s) one orJpot M s {tising agents such as
rezulin and hypogl ycaeni c enfs &$ch\as ol'"™Mpiri de; and/or (t) L-DOPA or
car bi dopa; and/or (u) one or e acetyl cholinesterase inhibitors such as
donezipil; and/or (v) one ar gBre steroi dal or non-steroidal
anti-inflanmatory agents. 8 Tl 2004 WD 01/27113 18 PCT/ 1B00/ 01457 The
synt heses of the conpounds e invention and of the internediates for
use therein are illustrated by Jhe foll ow ng Exanples and Preparations. A

nunber of the conpounds inclulfed in the Preparations section are conpounds
of the formula (1), (1A or B) and are thereby exanples of conpounds
according to the present invention. 'H Nucl ear nagnetic resonance (NVR)

spectra wermixtireoot ek Utlengompolifg rfrém Vioveparatidh 4B astﬁ)rﬁ?. @.5&hma), | nova
400 spectroneter and were in all cases consistent with the proposed

st r uct ur SaRHEM, digiimethyisiiamida (SROMYs 153mmel gnderthyl acetate
parts-pergl], 0. 88mitif I Etrfhrlol Worhf WA REIW S bl 386°¢Sh"W 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 (Na;SO4), 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, 80mg.

8 (CDCls) : 1.01 (3H, t), 1.18 (3H, 1), 1.57 (3H, 1), 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). :

LRMS : m/z 556 (M+1)*

EXAMPLE 12
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[2- .
(methylamino)ethyl]-2,6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one




conventional abbreviations for designation of major peaks: e.g. s, singlet;
d, doublet; t, triplet; g, quartet; m multiplet; br, broad. Mss .spectra
(mz) were recorded using a Fisons Instrunments Trio nBass spé%ﬁPWﬁ%pér in
the therwoespeaysi oni sati on node. Roonf}ggnperature neans Zwmosoiss78 April
2004 WO 01/27113 7 $ PCT/1B00101457 Exanple 1 '
5- (2- Et hoxy- 5- (4- net hypi ger azi n- 1-yl sul phonyl )ayridin-3-y [ -2-f2
nethoxy_ethylI-3-n_proay|-2,6-dihy%ro-?H—pyrazoIor4.3-dIEyrinidin-?-one A
m xture of the title conpourld fromjpreparation 28 (560ny, 1.04mol) and
pot assi um tent but oxi de (29 . HM M) in ethanol (20nl) was heated at
100C in a seal ed vessel for 18 hdyrsl.TNecogl ed m xture was concentrated
under reduced pressure and exresMNduelpar tT8 oned between ethyl acetate
and water. The organi c phas separdted, dried (MgSO4) and evapor at ed
under reduced pressure. The cjude product was purified by col um
chromat ography on silica geP=§3Png an el ution gradi ent of
di chl or onet hane: net hanol (100NQ to 95:5) to afford the title conpound,

43

N

H

220mg. Found: C, 52.65; H 4q. N, 18.39. C23H33N7C6S; 0. 3H20 requires C,
53.16; H, 6.40; N, 18.87% CDC13) : 1.02 (3H, t), 1.58 (3H, t), 1.84
(2H, m, 2.28 (3H s), 2.525)1, 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 (1 H s), 9.02 (1 H,
s), 10. i ) - 28f pMiarati - AR
4- et hy%i'ﬁl?adrdggiéﬁf- t{‘-el;;*ﬂﬁlcg r?f/J In)apgfr Pdl n- %"‘5’7‘ %’%kgt}%gg 92%42#‘ afid

potassium bis{trimethylsilyllJamide (58mg, 0.29mmol) in ethanol (6ml) was

heated at 130°C for 16 hours in a sealed vessel. The cooled mixture was

AN

concentrated under reduced pressure, the residue suspended in sodium
bicarbonate solution (15ml) and extracted with ethyl acetate (3x15ml). 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 ethyl acetate:methanol.diethylamine (78':20:2)
as eluant to afford the title compound, 32mg, as a beige foam. _
& (CDCI3) : 1.02 (3H, t}, 1.41 (3H, t), 1.58 (3H, 1}, 2.41 (2H, q), 2.56 (7H, m),
3.10 (6H, m), 3.27 (2H, 1), 4.47 (2H, 1), 4.77 (2H, q), 8.61 (1H, s), 9.00 (1H, s),
10.50-10.80 (1H, br s).
LAMS : m/z 519 (M+1)*



met hoxvet hyl | -2. 6-di hyd ro-7H pyrazol of 4. 3-dl pyrim di n-7-one 8 April 2004
WO 01/27113 8 PCT/1B00101457 A m xture of the title conpound from
preparation 27 (420mg, 0.80mml) and potassi um bi s(trinet hyl &APYIZP84i de
(240ny, IWOMHBIS in et hanol (40mil) waé/ heated at 100C f ®CIIBONOI4SE in a
seal ed vessel. The cool ed m xture was concentrated under reduced pressure
and the residue purified by colum chromatography on silica gel using an
el ution gradient of dichl oroneg@?w (100:0 to 90:10) to give the
title conpound, 130ng. 8 (CDCl i —t), 1.58 (3H, t), 2.27 (3H,
s), 2.50 (4H, m The followibl tabhlatedBeddmpilE, of the ganédal GRucturg: 4. 45 (2H, t),
4.75 (21-1, q), 8.62 (1 H d), 9.02 (% H d), 10.65 (1 H s). LRV : nz
506 (M+l)+ Exanple 3 5-[ 2-Et hojy_5- (4jjet hyl pi perazin-|

-yl sul phonyi 1pyri di n-3-y11- 2-f Z>get M -

3-n-gropyl - 2. 6-di hydr o- 7H pyr azoj of 4, 3- 8l pA7T8%i di n- 7-one o=s=0 | (N) N |
A mxture of the title conpoundl fRpm Prepqrati on 30 (740ny, 1.34mmol) and
pot assi um bi s(trimethylsilyl)ard (321. ,1.61 nmol) in ethanol (40nl)
was p 8 April 2004 WD 01/27113 d7_1 PCT/1B00/ 01457 heated at 100C for 18
hours in a sealed vessel. Tic AN§F¥sis showed starting

()
]

were prepared from the corresponding carboxamides, following a similar

procedure to that described in example 12.

Example | R1 Yield | "Hnmr
, (%)
13’ (I3H3 81 8 (CDClg) : 1.02 (3H, t), 1.42 (3H, 1),
NN 1.58 3H, 1), 2.30 (6H, s), 2.41 (2H, q),

3

2.56 (4H, m), 2.90 (2H, 1), 3.05 (2H, q),
3.14 (4H, m), 4.40 (2H, 1), 4.75 (2H, q),
8.61 (1H, ), 9.02 (1H, s), 10.62 (1H,
s).
Niﬂw’r &%/CH: 21 |5 (CDCly) : 1.03 (3H, 1), 1.40 (3H, 1),
e 1.44 (9H, s), 1.58 (3H, 1), 2.41 (2H, q),
2.54-2.68 (7H, m), 3.01 (2H, q), 3.16
(4H, m), 3.78 (2H, 1), 4.47 (2H, m), 4.78
(2H, q), 863 (1H, s), 9.04 (1H, s),
10.66 (1H, br s).
15" s |58 | (CDCly) : 1.02 (3H, 1), 1.40 (3H, 1),
) ,O 1.58 (3H, 1), 1.93 (2H, m), 2.16 (2H, m),
2.36 (3H, ), 2.41 (2H, q), 2.56 (6H, m),
3.04 (4H, m), 3.14 (4H, m), 4.22 (1H,
m), 4.77 (2H, q), 8.62 (1H, d), 9.01 (1H,
d), 10.54 (1H, s).

1 = column eluant of dichloromethane:methanol

14’




material remaining, so additional potassiumbis(trinmethylsilyl)am de
(321.5ng, 1.61 mmol) was added, and the reaction continued for a further 18
hours. The cool ed mixture was concentrated under reduced pre%éﬂ?’@ 09%d t he
resi due WQAK2113 oned bet ween water a8 et hyl acetate, ane®crimod/emsr s
separated. The organic phase was evaporated under reduced pressure and the
crude product was purified by colum chromatography on silica gel using an
elution gradient of dichloronethane: methanol (100:0 to 90:10) to give the
title conmpound, 150ng. 8 (CDCI3) : 1.02 (6H, n), 1.58 (31-1, t), 1.83 (2H,
m, 2.41 (2H, q), 2.56 (4H, n), 3.01 (2H, t), 3.14 (4H, m, 3.29 (3H, s),

3.90 (2H, t), 444(2H t), 4.75 (2H , 8.61 (1 H s), 9.02 (1 H 5s),
10.61 (1 H, s). LRI\/IS mz 534 (Em&éﬁple 4
2- (sec- But yg)op ,f, ( H : Qr j din-3-yll-3

et hyl - 2. 6- dT iyt - 5 TN J A mxture
of the titl errmrmlaaeudmrammﬂ&-g;t_n@l;' o—tzhl-ggag_@gg-, d]pyritmidind7-one pot assi um

bi s(trinethylsilyl)am de (298ngy, 1,50mmvl) and ethyl acetate (73,

0. 75mmol ) in ethanol (10m) jwas hegted at 120C in a seal ed vessel 8 Apri
2004 WD 01/27113 82 PCT/ 1 80940 L 12 hours. The cool ed nm xture was
partitioned between ethyl acefatd.an sodi um bi carbonat e sol ution
and the |ayers separated. THE drgaNi ¢ \phase was dried (MySO4), ‘and
evapor at ed under reduced pr e. Th

()
P

A mixture of the title compound from preparation 53 (470mg, 0.86mmol) and
potassium bis(trimethylsilyl)amide (600mg, 3.0mmol) 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 évaporated 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, 170mg.

3 (CDCl5) : 1.02 (3H, t), 1.38 (3H, 1), 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, 1), 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-yisulphonyl)pyridin-3-y1}-2-
dimethvlgmingethvI-3-ethv|—2,6-dihvgré-?H-pvrazoloM.S-d]pyrimidin-?-one




crude product was purified by colum chromatography on silica gel using

di chl or onet hane: net hanol (98:2) as eluant to afford the title conpound,
164ny. 8. éCDCIS © 0.79 (3H, t), 1.02 (3H t), 1.38 (3H t),8ApdR004H m,
1.90 (1 WOM2711$ 21 (1 H, m), 2.41 (&R q), 2.57 (41-1, BCYIBOMGG4ST 18 (6H,
m, 4.41 (1 H m, 4.75 (2H q), 8.61 (1 H s), 9.02 (1 H s), 10.58 (1 H,
s). Exanples 5 to 9 The conpounds of the follow ng tabul ated exanples, of
general structure: CH3 0 1 OHN- . YN NR CH3 o=s=0 | N NL CH3 were
prepared fromthe correspondi ng carboxam des, followng a simlar

procedure to that described ™ exanpde 4. Exanpl eRlYield Data (% 5CH3238

(CDA'3) : 0,97 (6H d), 1.02 k31-1 M),y CHB1.40 (3H 1), 1.58 (3H 1),
2 41 (3H ), SN
' N SN N
l

0=§=0
N

(/)
J

A mixture of the titie compound from preparation 55 (150mg, 0.27mmol} and
potassium bis(trimethylsilyl)amide (109mg, 0.55mmol) in n-butanol (5ml) was
heated at 120°C for 16 hours in a sealed vessel. The cooled reaction mixture
was poured into saturated aqueous sodium bicarbonate solution, and
extracted with ethyl acetate. The combined organic extracts were dried
(MgSO0,), and evaporated under reduced pressure. The crude product was
purified by column chromatography on  silica gel using
dichloromethane:methanol (90:10) as eluant to afford the fitte compound as a
white foam, 27mg. '
& (CDCI3) : 1.02 (6H, m), 1.42 (3H, 1), 1.57 (2H, m), 1.95 (2H, m), 2.30 (6H, s),
2.41 (2H, q), 2.57 (4H, m), 2.90 (2H, 1), 3.05 (2H, q), 3.16 (4H, m), 4.40 (2H,"
1), 4.66 (2H, t), 8.61 (1H, d), 9.01 (1H, 1), 10.60 (1H, s).

EXAMPLE 18
2-(Azetidin-3-vi)-5-12-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pysidin-3-yl]-3-
ethyl-2 6-dihydro-7H-pyrazolo[4.3-dlpyrimidin-7-one ditrifluoroacetate

O=§=O

N
[j . 2CF,COH
N
S



2.56 (4H, n), 3.01 (2H, q), 3.14 (4H, n), 4.10 (2H, d), 4.75 (2H q) 8.61
(1 H s), 9.02 (1 H s), 10.61 (1 H, s) 61288 (CDCI 3) : 047& , 0.63
(2H, m,  1.01 (3H, t), 1.40 (3H t 1 48-1.72 (4H, WO 01/27& B"'@Oﬂﬂrll
2004 POYPRHEINMS1457 1), 2.45 (2H, é;z 2.56 (4H, n), 3.0RCEABIV/GNST3. 15
(4H, m, 3.47 (2H, q), 4.20 (2H, d), 4.76 (2H, q), 8.61 (1 H s), 9.02 (1H
s), 10.60 (1H, s). LRVB : mz 516 (M-1)+ 7488 (CDCI3) : 1.01 (3H t), 1.20

2.40 (2H,
é fH 2% Tnﬂucﬁ@aé@tié aéuh (3@%@%@% %&&Wf e tltZ% ed h‘zd;\%on(\ o q§ 1

.61 (1 pfepgyat:cm W(Qfﬁ)m’g. &ﬁ?mmolam dmhlerom)etharm&ml)mud ﬂm)re(amnmm 8~~o
2T U g iy S TSRO oRRARC L
t), 1. 58uhddr rdduced. gresédre AndGthe reshilial 4dm Was triturated 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, 280mg.

Found : C, 42.82; H, 4.80; N, 14.92. C23H32Na04S5;2CF3;CO2H;H-0 requires C,
42.52; H, 4.76; N, 14.69%.

4 (DMSOdg) : 1.14 (8H, m), 1.21 (3H, 1), 1.34 (3H, 1), 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).

EXAMPLE 19
2-(Azetidin-3-yl}-5-[5-(4-ethylpiperazin-1-ylsuiphonyl)-2-(1-
methylbutoxy)pyridin-3-yl}-3-ethyl-2.6-dihydro-7H-pyrazolof4.3-d]pyrimidin-7-
one ditrifluoroacetate

O HN

e
' P
0=8=0
N.
( j 5CF,C0,H
N

The title compound was obtained as a beige-coloured powder, (51%), from

the title compound of preparation 66, following a simitar procedure to that
- described in example 18.

6 (DMSOds) : 0.86 (3H, t), 1.07-1.46 (12H, m), 2.41-3.50 (12H, m), 4.49 (4H,

m), 5.38 (1H, m), 5.68 (1H, m), 8.26 (1H, s), 8.74 (1H, s), 9.00 (1H, m), 9.26

-(1H, m), 11.96 (1H, s).



3.08 (2H, q), 3.14 (4H, m, 3.30 (3H, s), 3.92 (2H, t), 4.46 (2H, t), 4.75
(2H, q), 8.62 (11-1, d), 9.04 (11-1, d), 10.61 (1 H, s). LRV : nmz 520
(Mr1) + mp 161-162C 9CH3478 (CDCI3) : 1.02 (3H, t), 1.38 (3H, SPpik280d31 58
(6H, m, WORW2TIRH, q), 2.57 (4H m), 3.99 (2H m). 3.14 (RETIBY0185722 (3H,
s), 3.72 (1 H m, 3.96 (1 H dd), 4.73 (3H m, 8.61 (1 H s), 9.02 (1H
s), 10.56 (1 H s). LRMS: mz 534 (Mt1)+ 1 = Purified by ether trituration
2 = additionally, recrystalllsed fromethyl acetate 8 April 2004 WO

01/ 27113 84 PCTI | BOJ 01457 EXAMPLE 10 5- F2- Et hoxy- 5- (4- et hypi perazi n-|
-yl'sul phonyl ) yyri di n-3-yl | -3- et NEXAMPEEr2ydr of uran-2- (neth [-2 6-dih
dro-7H razaqlo 4 nmd|n7onosoCNDNJA .

Conpoundf o arifrinyipipera 2zl SOV | =mARP - YT
bi s(t (et hyl sg A .l : PRl Eong401L1, 0.41
mml) in 3- 3- pent ai '

dltnfluoroacetate

OHN

0‘?‘0

N 2CF,COH
[Nj a2
S

The title compound was obtained as a white solid, (79%) from the title
compound from preparation 61 and trifluoroacetic acid, following the
procedure described in examplé 18.

8 (DMSOdg) : 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, 1), 4.60 (2H, t), 8.23 (1H, s),
8.57 (2H, m), 8.74 (1H, s), 11.94 (1H, s).

EXAMPLE 21
5-[2-Ethoxy-5-{4-ethylpiperazin-1-
ethytazetidin-3-yi)-2 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

Isulphonyl




seal ed vessel for 18 hours. Tic analysis showed starting materi al

remai ning, so additional potassiumbis(trinmethylsilyl)amde (132ny,
0.66mmol ) was added and the reaction heated under reflux for8A&pfi er 24
hours. TWO@&EMBd m xture was evapor 8 2d under reduced presseiofpr4gnd t he
residue purified by colum chromatography on silica gel using an elution
gradi ent of dichl oronethane: nethanol (100:0 to 95:5) to give the title
conpound, 60ng. b (CDCI3) @ 1.03 (3H t), 1.40 (3H t), 1.58 (3H t), 1.84
(3H, M, 2.08 (1 H mM, 2.4Y4 (2H, |g9), 2.56 (4H, m, 3.14 (6H, m,
3.70-3.90 (2H, m), 4.30-4.50 ! : (2H, q), 8.62 (1 H s), 9.02 (1
H s), 10.62 (1 H, s). LRVB :y PMEXAMPLE 11

5- C2- Et hoxv- 5-f 4- et hvl pi perazl nzl1-yl syl ahonyl ) pyri di n-3-yi -3-ethyl-242
razol-i- 1 eth | -2 6-dih dro-TH raZolo 4 3-d rimdin-7-one 8 April 2004
WO 01/ 27113 8 PCT/ |1 B00101457%6%520 | (N) NJ A nixture of the title
conpound from preparation 48 3 Onmg, 0.52mmol ), potassium

bi s(trinmethylsilyl)am de (32 1.57mmol ) and ethyl acetate (5011,
0.52mmol ) in ethanol (40ml) mg; heated at 130C in a seal ed vessel for 18
hours. The cool ed m xture was”concentrated under reduced pressure and the

resi due bk | d @hﬁﬁh qﬂgg ; rs
separ at eg@ﬂ%etﬁﬂﬁé&@dgﬁ% vvagﬁ‘lerﬁg’r g’ct e th dlagﬂlégﬁggaetbﬁgjﬁghaé‘gnd t he
conbi nedthe dilei comgaunido fronwezxandplieed 8( k2itasay,) ,0.28mimol) p acetatdehyde
(17.3ul, 0.31mmol), acetic acid (16ul, 0.28mmol) and triethylamine (7.9ul,
0.28mmol) in tetrahydrofuran (6ml), and the reaction stirred at room

temperature for 16 hours. The reaction mixture was diluted with saturated N
aqueous sodium bicarbonate solution (30mi), and this mixture extracted with
ethyl acetate (2x30ml). The combined organic exiracts were dried (MgSQy),

and evaporated under reduced pressure. The residual gum was purified by
column chromatography on silica gel using dichloromethane:methanol (80:10)

as eluant, to give the fitte compound, 120mg.

6 (CDCl3) : 1.04 (6H, m), 1.38 (3H, 1}, 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, my}, 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-ethylpiperazin-1-ylsulphonyl)pyridin-
3-v1]-3-ethyl-2 6-dihydro-7H-pyrazolo[4.3-dipyrimidin-7-one
1

éﬁi}ﬁf
®

0=§=0

Acetyl chloride (6mg, 0.076mmol) was added to a mixture of the fitle
compound from example 18 (43mg, 0.056mmol) and triethylamine (8.5mg,
0.086mmol) in dichloromethane (2ml), and the reaction stirred for 36 hours at




under reduced pressure. The. crude product was purified by colum
chromat ography on silica gel using an elution gradient of

di chl or onet hane: met hanol (100: 0 to 90,10), and triturated wi thAREIRAPO4
acetate WQOHZMEYd the title corrpoundga% a white solid, 8PaPIB®/ILDCL3I)
1.01 (3H, t), 1.18 (3H, t), 1.57 (3H, t), 2.41 (21-1, q) 2.58 (6H, m,
3.14 (4H, m, 4.77 (6H m, 6.08 (1 H nm, 6.96 (1 H d), 7.57 (1 H d),

8 5.1 et e B8t hibi gofiodd .,

| -2- 2- rbitérbongieneokitionland Sexdideteltl avithHethiyh zavetaté & Mha dombinexhe 8
April 2004 WO 01/27113 S kj PCT/1B00101457 0= 5 0 N) N J A mixture of

the titl T8BMGoRNrasts prerigardriadoiMabQasopd evaparing wpder seduced um

130C 1 or HELRaS: nerresial gifiPuad perE oy %%%@‘M%&%‘”%ﬁ%%ﬁ Cat ed
under r edyel assimg anseiution tgradieat iofl dichioromethane:methanolu(@7:Bitc BENt e

sol utioneé! E&% nd ext raé ﬁi with ethyl acetate (3x15nm). The conbined
organi c tile, comPHNdTYMEesos) and evaporated under - reduced pr essur e.

Th d f '
t wec;eshspﬁb[g}'?hrg %W&’n?@(ﬁgg%%@@wmm aq?W SIOQ 42 @!—FQB uant and
r epeat ed 2158r(gHem)y3 020(2H i, 3rd6H{daHpm) 0. SON2Hami)n & & Btl-?,O'n)E,)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-ethylpiperazin-1-ylsulphonyl)pyridin-
:_3~v|]-3-t_athvl-g,6-dih dro-7H-pyrazolo[4.3-d]pyrimidin-7-one

L o]
ULR-O
(0]

0=8=0
®
S

The title compound was obtained (30%) from the compound of preparation
68, and acetyl chloride, following the procedure described in example 22.

- 8 (CDClg) : 1.02 (3H, t), 1.40 (3H, 1), 1.56 (3H, 1), 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).

EXAMPLE 24
2-{2-[Acetyl(methyl}amino]ethyl}-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-
propoxypyridin-3-yl]-3-ethyl-2 6-dihydro-7H-pyrazolo[4, 3-d]pyrimidin-7-one




as eluant to afford the title conpound, 32ng, as a beige foam 8 (CDCl3) :
1.02 (3H, t), 1.41 (3H, t), 1.58 (3H, t), 2.41 (2H, q), 2.56 (7H,_ m, 3.10
(6H, 1), 3.27 (2H, t), 4.47 (2H, t), 4.77 (2H q), 8.61 (1 H8Apri29080 (1
H s), WO.E07M8.80 (1 H br s). LRMSg4mz 519 (Mrl)+ 8 Mprisooddys VO
01127113 $ f PCT/ 1 BOO 01457 Exanpl es ﬁ% ‘to 15 The fol |l owi ng tabul at ed
exanpl es of the general structure: o=s=0 (N) NJ were prepared fromthe
correspondi ng carboxam des, following a simlar procedure to that
described in exanple 12. Exa el dHnnr (9% 13CH3818. (CDCI3) : 1.02
(3H, t), 1.42 (3H, t), ,-~N, ] 3H,0t) 2.30 (6H, s), 2.41 (2H, q),
2.56 (4H, m, 2.90 (2H, t), 3.M4 (4H, m, 4,40 (2H, t), 4.75
(2H, qg), 8.61 (1 H s), 9. 02 10" (1 H s). 14f~~ ~218 (CDd 3)
1.03 (3H, t), 1.40 (3H t), ,1.44/(9H, ), 1.58 (3H, t), 2.41 (2H, q),

The title compound was obtained (74%) from the compound of example 20,
and acetyi chloride, foliowing the procedure described in example 22,

8 (CDCl3) : 1.02 (3H, %), 1.14 (3H, 1), 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,
1), 4.50 (2H, 1), 4.62 (2H, 1), 8.62 (1H, d), 2.04 (1H, d), 10.66 (1H, s).

- EXAMPLE 25
5-[2-Ethoxy-5-(4-ethylpiperazin-1 -vl§_u_1phonvI)Dvndm-S-vI]-S-etth-z-l1—

(methyisulphonylipiperidin-4-yl |-2,6-d|h1dro—7H pyrazolo[4.3-d]pyrimidin-7-

one

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.

3 (CDCl,) : 1.02 (3H, t), 1.40 (3H, 1), 1.58 (3H, 1), 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



2.54-2.68 (7H, m, 3.01 (2H, q), 3.16 (4H m, 3.78 (2H, t), 4.47 (2H m,
4.78 (2H, q), 8.63 (1 H s), 9.04 (1 H s), 10.66 (1 H br s). 151N., CH3588
(CDCI3) : 1.02 (3H t), 1.40 (3H, t), 1.58 (3H, t), 1.93 (2H 8APIi2604s (on,
m, 2.36WeM2®3 2 41 (2H, q), 2.56 GH, ), 3.04 (41-1, RGIABLYAUST 4H, ),
4.22 (L H m, 4.77 (2H, q), 8.62 (L H, d), 9.01 (1 H d), 10.54 (1 H, s).
1 = colum el uant of dichl oronet hane: net hanol 8 April 2004 WD 01/27113
PCT/ EBOQ 01457 P iddraZinbe! - | sul hon |
ridin-3- | -3-etT ro- razolo 4 3-d
ri m di n- 7ylsule ‘ ; plof4.3) igintfane
preparation 53 (470rrg 0. 86mm|) and pOtaSSI um bIS(tI’I rret hyIS|IyI)am de
(600mg, 3.0mmwl) in ethanol (45nl) was heated at 130C for 16 hours. The
cool ed m xture was concentratefl und reduced pressure, the solution
di luted wi th aqueous sodi um bi N

SOl

[o]

N
(J
S

Trifluoroacetic acid (0.5ml) was added to a solution of the title compound from

preparation 65 (28mg, 0.043mmol} in dichloromethane (0.5ml), and the

solution stirred for 2 ¥ hours -at room temperature. The mixture was

evaporated 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.

Acetyi chloride (16ul, 0.22mmol) was added to a solution of this intermediate

in dichloromethane (3mi) and triethylamine (61pl, 0.44mmol), and the reaction
~ slirred at room temperature for 16 hours. Aqueous saturated sodium

bicarbonate solution (10ml) was added, and the mixture extracted with ethyi
. acetate. The combined organic extracts were dried (MgSQ.) and evaporated

under reduced pressure to give a gum. The crude produdt was purified by

column chrométography on silica gel using an elution gradient of

dichloromethane:methanol (98:2 to 95:5) to give the title compound, 7mg.

8 (CDCls) : 1.02 (6H, m), 1.38 (3H, 1), 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 (1 H, s).

EXAMPLE 27
5-[2-iso-Butoxy-5-(4-ethylpiperazin-1-yisuiphonyl)pyridin-3-yil-2-(2-
methoxyethyl)-3-n-propyl-2,6-dihydro-7H-pyrazolo{4.3-dlpyrimidin-7-one




solution to give pH 8, and extracted with ethyl acetate (3x). The conbi ned
organic extracts were dried (MgSO4) and evaporated under reduced pressure.
The crude product was purified by col um chronatography on si§ Apdl 20§4

usi ng di W9 8238t hane: net hanol : 0. 88 a 8 (91 75:7.5:0. F@mm&dmant to
give the title conpound, 170ng. 8 (CDC13)": 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 (24, t), 4.78 (2H, q), 5.12 (1 H m, 8.62 (1
H d), 9.01 (1 H d), 10.62 H, s@ EXAWPLE 17

5-(2-n-But oxv-5-(4-ethylr)i pekazi n- hsulphonvl)rWW|d|n 3-v -2; dineth

| am noeth |-3-eth | -2 6-dih dr§- r zdh 4 3-d rimdin-7-one 8 April 2004
WO 01127113 84 ' PCT/1B00101 oJ A mxture of the title
conpound from preparation 55 15 ng, O. 7nnDI)\and pot assi um

bi s(trinethylsilyl)anm de (109M ¥ 0.55 ) in n-butanol (5m) was heated
at 120C for 16 hours in a se@=me&ovessel' The cooled reaction mxture was
poured into saturated aqueous ipdiun1bicarbonate solution, and extracted
with ethyl acetate. The conbihed}organic extracts were dried (MgSO4), and
evapor at ed under reduced pres . The crude product was purified by

col um chr onat ogr aphy on silisg gel using dichloronethane: net hanol (90:10)
as eluant to afford the title-Conpound as a white foam 27ng. 8 (CDCl 3)

1.02 (6 Deiur A'tzals&tnmethgllsslyjl)alm|d¢(-22{_%‘15{9""9,1 (?;5&2&140') "Vas “adtied %" 2>

solution of the title compound of example 3 (80mg, 0.15mmol) in 2-methyl-n-

propanol {(5ml) and the reaction stirred at 120°C for 18 hours. The cooled
mixture was concentraied under reduced pressure and the residue
suspended in water i10ml), and extracted with ethyl acetate (3x10ml). The
combined organic extracts were dried (MgS0O4) and evaporated under
reduced pressure. The crude product was purified by column chromatography
on silica gel, using an elution grédient of dichloromethane:methanot (100:0 to
95:5) to afford the title compound, 67mg, as a solid.

Found : C, 54.92; H, 7.08; N, 16.92. C5H3aN;05S ;0.7H.0 requires C, 54.38;
H, 7.09; N, 17.07%

8 (CDCl3) : 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, 1), 4.46
(4H, m), 8.61 (1H, s), 9.01 (1H, s), 10.60 (1H, s).

LRMS : m/z 562 (M+1)* |

EXAMPLES 28 TO 33
The compounds of the following tabulated examples of general formula:




2.41 (2H, qg), 2.57 (44, m, 2.90 (2H, t), 3.05 (2H, qg), 3.16 (4H m, 4.40
(2H, t), 4.66 (2H, t), 8.61 (1 H d), 9 01 (1 H t), 10.60 (1 H, 0?
EXAMPLE 02@ tidin-3- | -5- 2-etha@yss- 4-eth ! i erazi oaéﬁoﬁonl
ridin-3- -3-"ethyl - 2, 6-di hydr o- 7H—pvrazo| or4, 3-di pvrim
ditrifluoroacetate 2CFSC02H 8 April 2004 WO 01/27113 9 PCTI I BOO 01457
Trifluoroacetia acid (3ml) was added to a solution of the title conpound
from preparation 63 (350ng, 0.57mol p-in dichloronethane (3m ), and the
reaction stirred at roomtenygaturelfory2 1/2 hours. The reaction was
concentrated under reduced pres t*Rerf esi dual gumwas triturated
several times wth ether. The g uspensi on was sonicated for a
.mnute, then the solid filter i.th ether, and dried to give the
title conpound as a white powdew, 280ng. Found : C 42.82; H, 4.80; N,
14.92. C23H32NBOAS; 2CF3C2H, H2@=segui res C, 42.52; H, 4.76; N, 14.69% 8
.(DVMSQd6) : 1.14 (3H, m), 1.21 (34 t), 1.34 (3H, t), 2.70-3.44 (12H, m),
4.47 (6H, m, 5.68 (1 H m, 8g28(1 H s), 874 (1 H s), 9.14-9.30 (2H,
m, 12.02 (1 H s). EXAMPLE 19%2-{Azetidin-3-yl -5-[5-(4-ethy!p

met hyl buLgWpyri di n--$-vil - 3- et hylf- 2. 6- di hvdro- 7H-i ) vrazol of 4. 3-gUp eth -2
6-dih dro-7H razolo 4 3- rimd¥¢i-7- one ditrifluoroacetate NH O=T--O CH

were prepared from the appropriate 2-ethoxypyridin-3-ylpyrazolo[4,3-
d]pyrimidinone and alcohol, following similar procedures to that described in
) example 27.

Ex R, Rz Data
28 ue O~ ye~~JFound : C, 5488 H, 7.08 N, 17.13,
' Co6HaoN705S;0.6H.0 requires C, 54.55; H, 7.08; N,
17.13%

5 (CDClg) : 1.02 (6H, 2xt), 1.40 (3H, 1), 1.56 (2H, m),
1.83 (2H, m), 1.94 (2H, m), 2.41 (2H, g), 2.55 (4H, m),
3.00 (2H, 1), 3.16 (4H, m), 3.30 (3H, s), 3.92 (2H, 1),
4.45 (2H, 1), 4.67 (2H, 1), 861 (1H, s), 9.01 (1H, s),
| 10.60 (1H, 5).

| LRMS : m/z 562 (M+1)*
w138 [P~ wa <~ Found © C, 52.90; H, 6.79; N, 16.86, CosHaiN;0sS
requires C, 53.27; H, 6.62; N, 17.36%
§ (CDCly) : 1.02 (6H, m), 1.84 (2H, m), 2.42 (2H, q),
2.56 (4H, m), 3.01 (2H, 1), 3.15 (4H, m), 3.29 (3H, 5),
3.57 (3H, 5), 3.88 (4H, m), 4.44 (2H, 1), 4.78 (2H, 1),
8.61 (1H, s), 8.98 (1H, 8), 10.76 (1H, s).
LRMS : m/z 564 (M+1)*
30 [y |y |8(CDCK): 1,02 (6A,1), 138 (3R, ), 1.57 @H. m), 196

(@H, m), 2.41 (2H, q), 2.50 (3H, s), 2.56 (4H, m), 3.00

(2H, q), 3.15 (4H, m), 3.79 (2H, 1), 3.94 (2H, 1), 4.68
(2H, 1), 5.12 (1H, m), 8.62 (1H, d), 9.01 (1H, d), 10.61




J 2CF3CO2H The title conpound was obtai ned as a bei ge-col oured powder,
the title conmpound of preparation 66,
descri bed i n exanpl

2.41-3.50 (12H
8.26 (1 H, s),
S).

9,

pr ocedur

1.07-1.46 (12H,
(1H m,

11.96 (1
- 5-t5-(4-
-2-nwWpro
razolo 4
‘conpound
pr epar at
i n exanp
(2H! n'),
(2H, t),
EXAMPLE
5-f2-Eth
et hyl aze
2004

from

H,

3
n,
8 Apri

8.74
| 2004

(

foIIovmng a S|mlar ‘
8. 8 (Dl\/BOd6) q&gﬂ
m)9449(4H "%7 5.
(1 H s), 9.00 (1 H, : 926 (1 H, :
WD 01/27113 91 PCTI | BOO’ 01457 EXAMPLE 20

51

68

Et hyl g

OX\LO\

I perazi -
ridin- 3]

| -yl su

\/I1 Qn

gl

h\lf 2.f2 thmnnnthI 2 6.dih dro.7

L

81d r
was d
on 61
e 18.
2.41
8. 23
P 1

im)ntfﬁ"’n-
al ned
and tri
8 ( DV
(6H,
(1 H

m,
s),

DXy 5-i 4- et hyi

e

fl uoroa¢
d6) : 0
2.60 {
8.57

pi per azi

SHCOG):: o‘a@ét(ﬁHe 1)01)372 (3H2t)s 2A:(2H.10)e 2.55

(R Pioo' @bl (8. W om0t 3

(ﬂHa 99({) 2H, 1Y 48%4(21%1 1), 1521@ (ﬂlH,, ni}) :722
(o 7,38 (98, ), BIEA{1H1d), $40Q £11H; s pblas

rg-l-l_l”‘\)f sul phonyl)pyridi n-3-yll-3-ethyl-2-(1

om
ped

/3
60

8D n-

3-/&./)*&9.

m-Buhyd

8-(COa)az0R ¢oH, §; )38/ (3H Bl N57-(2FE nY), ABE
(2H, m), 2.41 (2H, q), 2.56 (4H, m), 2.67 (2H, q), 3.01
(2H, q), 3.15 (4H, m), 3.74 (2H, 1), 3.90 (2H, 1), 4.68
(2H, 1), 5.17 (1H, m), 8.62 (1H, d), 9.01 (1H, d), 10.60
(1H, s). -

33

N

§ (CDCl3) : 1.02 (6H, m), 1.37 (3H, 1), 2.41 (2H, q), 557
“(4H, m), 2.69 (2H, q), 3.01 (2H, q), 3.15 (4H, m), 3.76

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

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

5-]2-iso-Buto

-5-(4-methylpiperazin-1-yisulphonyl
methoxvethyl)-2,6-dihydro-7H-

EXAMPLE 34
ridin-3-yi]-3-ethyl-2-(2-
yrimidin-7-one

razolof4.3-d

/

\"‘--

N™™=

O—?“O

N

N

Potassium bis(trimethylsilyl)amide (306mg, 1.54mmol) was added to a

solution of the title compound of example 2 (155mg, 0.31mmol} in 2-methyi-n-

TN



WO 01/27113 92 PCT/ 1800/ 01457 0=S=0 (N) J Sodiumtri acet oxyborohydride (81
ng, 0.38mmvl) was added to a solution of the title conmpound from exanple
18 (215ny,, %.E?ﬁ'?ol), acet al dehyde (17,311, 0.31 nmmol), acet$ &ral@084( 161,
0. 28mmol ) Vg et hyl anmine (7.9l 28l ) in tetrahyd®SAEBAHOEH ), and
the reaction stirred at room tenperature for 16 hours. The reaction

m xture was diluted with saturated aqueous sodi um bi carbonate sol ution

(30m) , apbpahos (T0nil) 4nd thE reactigiCstitdd un@éliilurdert 24 Golirs JBY dootde
conbi ned |(_)nri,%anl c extracts were dried SHA and evapor ated _under reduced

pr essur e. Migurg wsmpoga@dwayiqmﬂumw%mss?t&%|ammh@me@meow@fpﬁd/basn silica
| i I et ..{,90: . J he titl

dorpound. cFit CARRIARREANY M jsiicd"opk) uphi; ol Yutidr) Gl B °

2. 41 (2H, dighlor@methdr:-tnetanol (P00 16 25:5)ab, afforll th¢ Hitte compountl; 8641d, M,

3.76 (2H, m), 3.95 (2H, m), 4.76 (2H, q), 5.16 (1 H m, 8.63 (1 H d),

9.02 (1 Has@solidy 68 (1 H, s). EXAMPLE 22

2- (1-Acet tiedi ) . 4 hbeda gl BBl |

T 3y 1 O C) 82 AR H) B M SSYCEHENORK I Redites € BRgROY ) P!

chlori de HeBW7;N,07BWHH ) was added to a mixture of the title conpound

(& ot or onBUFRRE: d e, tabn 0 o i b by e oz fordfor: ) 1

2004 W0 SYEXUH InPCTAHREKY SfL45d0 (OATY! ATRP L4 Ui, 8. BDY1H, Y10 031qR {1 eat ed

W th aqueous Saturate hat e Solutlon an xtracted with
et hyl ace$8hte (2x). The conbi ned

LRMS : m/z 534 (M+1)"

EXAMPLES_35 to 40
The compounds of the following tabulated examples of the general formula:

e}
HS-. HN ’_N\N
l‘é/k\u = —\—0
1 \
=
0=§=0
N

(]
P




organic extracts were dried (MgSO), and evaporated under reduced

pressure. The residual gumwas purified by colum chromat ogr hy on silica
gel . USI‘Q@H@B lel%,utlon gradi ent of ﬂ.@u or orret hane: net hanal _é(mABnIt?@ 45: 5)
to give {11 e compound, 19ny. ¥ coci3) : 1.02 (3HPGYIBOYORST (3 )
1.60 (3H, t), 1.98 (3H, s), 2.42 (2H, q), 2.58 (4H, m, 3.02 (2H, qg), 3.16
(44, m, 4.50 (2H, m, 4.59 (1 H m, 4.78 (2H, q), 5.05 (1 H m, 531 (1
H ), 8uéR pieddred)frof- e fitle uoncbounaooﬁ@xémpw SShndEthé'VBbErdb?l

2- (1- Acet vl pi peridin-4-yl)-5-f2-ethoxv | 4- et pi per azi n- 1y|su|phony||nv
ridin 3-akoiplefaipwing %nuanpm@dmeqm/ﬂmdmnbe%m@wm 18i34di n-7-one N LI 4
01=0O J The title conpound was obtained (30% fromthe conpound of
preparation 68, and acetyl chloride, follow ng the procedure described in
exanpl d BR. { R CDCl 8Datal. 02 (3H, t), 1.40 (3H, t), 1.56 (3H t), 2.00 (2H,
2. 42 (3 ) P 23.2 A4 (AH ) 2 55 (AH py 2 78 (1H ), 3.09 (6H,

 48% 1 [me iy [5.@PCh) H1.09 (3H, 80140 @3H,n, 1527(8H, B01@8 m): 8. 62
m W Vs G M m R A, 6 28 (PO B R, m, 8| M
Y
|

i di n-3-yl | 27-H1. | §, & | din-7-
Yoo " S S @ e ez e o, et o 1 i - T-one

7113 4
s), 9.02 (1H, s}, 1062 (1H s).

LRMS : m/z 534 (M+1)"

36 | wec~".|5 (CDCls) : 1.04 (6H, 2xt), 1.40 (3H, 1), 1.55 (2H, m),
1.95 (2H, m), 2.42 (2H, q), 2.55 (4H, m), 3.07 (2H, q), {
3.15 (4H, m), 3.30 (3H, s), 3.92 (2H, t), 4.46 (2H, 1), 4.66
(2H, t), 8.62 (1H, s), 9.02 (1H, s), 10.60 (1H, s).

LRMS : m/z 548 (M+1)*

37 “sc\l:c“a Found : C, 54.77; H, 6.82; N, 17.75. CasH3;N;0OsS
requires C, 54.83; H, 6.81; N, 17.90%

8 (CDCls) : 1.02 (3H, t), 1.12 (6H, d), 1.40 (3H, 1), 2.30
(1H, m), 2.42 (2H, q), 2.57 (4H, m), 3.08 (2H, q), 3.13
(4H, m), 3.30 (3H, s), 3.90 (2H, 1), 4.46 (4H, m), 8.62
(1H, s), 9.02 (1H, s), 10.60 (1H, s).

LRMS : m/z 548 (M+1)"

38" | HC Found : C, 54.76; H, 6.79; N, 17.72. CzsH3N;OsS
Hac‘:L- requires C, 54.83; H, 6.81; N, 17.90%

& (CDCl3) : 1.03 (6H, m), 1.40 (3H, t}, 1.50 (3H, d), 1.85
(1H, m), 1.98 (1H, m), 2.41 (2H, q), 2.58 (4H, m), 3.07
(2H, q), 3.15 (4H, m), 3.30 (3H, s), 3.92 (2H, t), 4.47
(2H, 1), 5.57 (1H, m), 8.61 (1H, s), 9.03 (1H, s}, 10.65
(1H, s).

LRAMS : m/z 548 (M+1)*

39" | HC Found : C, 55.08; H, 6.97; N, 16.84. CasHa/N/OsS
]\ requires C, 54.83; H, 6.81; N, 17.90%

5 (CDCl3) : 1.04 (6H, 1), 1.40 (3H, t), 1.50 (3H, d), 1.83




fN The title conpound was obtained (74% from the conpound of exanple 20,
and acetyl chloride, follow ng the procedure described in exarrpl e 22. 8
(CDCI3) : 1.02 (3H, t), 1. 14(3H tlé .40 (3H t), 1.99 oH, 8 April 20046 ( 3H,
s), 2.42"?214273 2.57 (4H, @ 3H, s), 3.01 (2H, JCVBWBUSAH 1,
3.93 (2H, t), 4.50 (2H, t), 62(2H Q 8.62 (1 H d), 9.04 (1 H d),
10.66 (1 H s). EXAI\/PLE 25 5- 2-Etho -5- 4-eth | i erazin-1- Isul hon |

e Sit: N ?4;;1;%@?2?%%{,@? TR PR B, My 3071 e

co(rjrpou?h was Iob:]ai ned (2H3Y), 3r1¢5n¥4l':1\,?3n1)J 8l30 Qﬂﬂpsunﬂgﬂtﬂhl gr (4p456 atiﬁnt 68
escr bell | n lexanpl o | 121 8. ece(afh miz 85t (o ) Slop BiiShTofs4 1 55 (3
t), 2.10 (2H| m, 2. ‘81('! EL q), 2 56 (6H, m), 2.90 (3H, s), 3.0p-3.20 (8H,
m, 4.01.(2H| m, 4.1 4.78 (2H, q), 8.62 (1 H d), 9{o1 (1 H
i3

S) . MEM@&M-H) 2004 V\D 01/27113 915 PCT | BOO 01457

s), 10.6fL (11H,

2‘(1 ‘AC "‘ZCti"'i. u L ) ULU H- LII LI U hon t
ridin-3- ‘W—’-- ?f |™2 2 Fé)"mdh dr o- 7H ?’gz%ﬁl 0 ﬁ 5H1m' di -7-&‘?‘?’0:8: 0GC:)
Trifl uorpacet|i c#aci d @ﬁma%@%_gqg@dré@@ssqj,uisuggn;oﬁltBgst;iNL b conmpound
from

18.94%

& (CDCls) : 1.02 (3H, 1), 1.42 (3H, 1), 2.42 (2H, q), 2.57
(4H, m), 3.12 (8H, m), 3.30 (3H, s), 3.94 (2H, 1), 4.46
(2H, 1), 5.90 (2H, s), 7.35 (2H, m), 7.78 (1H, m), 8.59 |
(1H, s), 8.84 (2H, m), 12.70 (1H, s).
LRMS : m/z 583 (M+1)*

= purified using an elution gradient of ethyl acetate:methanol (95:5 to
90:10), followed by ether trituration

EXAMPLE 41
2-({sec-Butyl)-3-Ethyl-5-]5-(4-ethylpiperazin-1-yisulphonvl)-2-{2-
methoxyethoxy)pyridin-3-vil- 2.6-dihydro-7H-pyrazolol4,3-dlpyrimidin-7-one

|
o

0 HN
N =

O—?—O
N

J‘
A solution of the title compound from example 4 (129mg, 0.25mmol) in 2-
methoxyethano!l (10ml)} was heated at 110°C for 15 minutes, then cooled.
Potassium bis(trimethylsilylJamide (249mg, 1.50mmol) was added and the
reaction stirred at 130°C for 22 hours. The cooled mixture was partitioned



preparation 65 (28ng, 0.043mmol) in dichloromethane (0.5nl), and the
solution stirred for 2 '/a hours at roomtenperature. The m xture was
evapor a der reduced pressure .the residue triturated &M&r}!mﬂﬁer
sever al W(gﬂ’zg’.":'rhe resul ting preci gi ate was filtered of RCKIBOHMSST ¢ n
ether and dried, to give a beige-coloured solid. Acetyl chloride (16,
0.22rmol ) was added to a solution of this internediate in dichloronethane

(3ml) a%@biﬁ@ﬁ%ﬁ%@@é Ghdl aqleddsnSddiumebidativhate ailiion, andrthed at room

tenperature hours. Aqueous saturated sodium bicarbonate solution
(10n ) Vagersdseparated! The:orgrbigr phase rwas dlried (MoSQs) | and @vapogatedy e

nbi ned ' ' d d
or essur it gptodd BirElie, e i B wa feitba el oRatotfihly " ecuce
chr omat qgy 8y G681 Ssihg Gictislomsthagemiettlanbl (98:8) adi eloanbfto afford the

di chl or onet hane” nmet hanol (98;2 to 95:5) to give the title conpound, 7ng. 8
(cDal 3) titleicampoeand ag)a yellowsfoag 59m9. 1. 57 (2H, m), 1.94 (5H, m), 2.40 (2H,

357 (219 CRB o3 R, oo b, 98 15,1103 B o Ry -

éO-l'SS_ ( 12.52t(3 H, nY; Bﬁ-t@r!-ﬁrq), 2.57 (4H, ﬂli), 2|.97-t:)3.}] 8 (GIII, m), 3-d5_7 (3H, s_),13.85( ,

-12-i so- But oxy-5-(4-e | per.azin- 1- r - 3- -2-

met hoxye&alrmn;l),é#p })TMD-Y‘E?%?%HhUHr%ﬁiﬂﬁ:?gﬁégéé%E‘?/§Ld\l(g§gi(ﬁ'ld§ -7-one 8
il 2 PCT/ 1 BOO 01457 Pot [

ﬁ\!ogl(tri %Mﬁ%#géﬂ’%& (149. 7ng, O. 75mmI;) \6/:/2? ;?ded to a solution of

the title conpound of exanple 3 (80ng, O0.15mmol) in 2-nethyl-n- propanol
(5m) and the reaction stirred at 120C for 18 hours. The cooled mxture
was concentrated under reduced pressure and the residue suspended iniwater
(10m ), and extracted w th ethylgragpi@ie463x101 ). The conbined organic

extracts were dried (MySO4) and “evapor at ed under
2-Cyclobutylmethyi-3-Ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl}-2-(2-

methoxyethoxy)pyridin-3-yl] -2.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

The title compound was obtainéd as a white solid (64%) from the title
compound from example 7 and 2-methoxyethanol, following the procedure
described in example 41. - )
& (CDCl3) : 1.01 (3H, 1), 1.40 (3H, 1), 1.80-1.98 (5H, m), 2.05 (2H, m), 2.4
(2H, q), 2.54 (4H, m), 3.00 (2H, m), 3.15 (4H, m), 3.55 (3H, s), 3.83 (2H, 1),
4.30 (2H, d), 4.76 (2H, 1), 8.60 (1H, s), 8.96 (1H, d), 10.74 (1H, br s).

EXAMPLE 43
3-Ethyl-5-[5-(4-ethvlpiperazin-1-yisulphonyl)-2-(2-methoxvethoxy)pyridin-3-vl}-
2-(2-methoxy-1-methylethyl)-2.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one




reduced pressure. The crude product was purified by colum chromat ography
on silica gel, using an elution gradi ent of dichloronethane: nethanol (100:0
to 95:5) to afford the title corrpo:iﬁ& 67my, as a solid. Fouhdpriag0454 92:
H 7.08; WOOMBTY3 C26H39N7CES #equires C, 54.38; PGIBROQBEST N,
17.07% 8 (CDCI3) : 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, 8611(1H s), 9.01 (1 H s), 10.60 (1 H s). LRWS
mz 562 (M-1){ EXAMPLES 2&,TO 33 The corrpounds of the follow ng tabul at ed
exanpl es of general fornula: 01/2®113 8 April 2004 9 .i PCT/I1BOO 01457
0 G=S=0 i C~) NJ were prepar fr appropriate -
2- et hoxypyri di n- 3-yl pyrazol of 4, §- py rm none and al cohol, follow ng
simlar procedures to that de ' N exarpde 27. ExRLR3Data 28Found C,
54.88; H, 7.08; N, 17.13, C26HB9 O6SO H2O requires C, 54.55; H, 7.08; N,
17.13%

0=$=0

O

J
The title compound was obtained as a yellow foam (57%) from the title
compound from example 9 and 2-methoxyethanol, following the procedure
described in example 41.
3 (CDCly) : 1.02 (3H, 1), 1.38 (3H, 1), 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, 5), 10.78 (1H, br 5).

EXAMPLE 44
3-Ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-1-

methylethoxy)sulphonyBpyridin-3-vi |-2-(2-methox_yethyl)-2,6-dihydrd—7H-

pyrazolo[4 3-dipyrimidin-7-one

and
EXAMPLE 45

methylethoxy)sulphonyl)pyridin-3-vil-2-(2-methoxyethyl)-2,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one




S (CDCI3) : 1.02 (6H, 2xt), 1.40 (3H, t), 1.56 (2H, m, 1.83 (2H m, 1.94
(2H, m, 2.41 (2H, q), 2.55 (4H, m, 3.00 (2H, t), 3.16 (4H m, 3.30 (3H,
s), 3.92 (2H, t), 4.45 (2H, t), 4.67 (2H, t), 8.61 (1 H s), &ApIl004H s),
10. 60 ( WOIOLRJU3LRVE : nfz 562 (M§Ij# 29Found : C, 52. 90;pC1/mB00/6es7 N,

16. 86, C2sH37N706S requires C, 53.27;"H, 6.62; N, 17.36%8 (CDCl3) : 1.02
(6H m, 1.84 (21-1, m, 2.42 (2H, q), 2.56 (4H, m, 3.01 (21-1, t), 3.15
(4H m, 3.29 (3H, s), 3.57 (3H s), 3.88 (4H, r‘r) 4.44 (2H, t), 4.78 (2H,
t), 8.61 (1 H, , 8.98 (1 H, s), 10. 76% MS : mz 564 (M+l)+
30n- Bu8 (CDReP 019,3 | t), 1.38 (3H! olﬁ,z Nm, 1.96 (2H m,
2.41 (2H, q), 2.5 NZ‘g_(4H m. 3.0 sz\@g(\m, m, 3.79
(2H, t), 3.94 ( 5.12 (AN (1 d), 9.01 (1
H d), 10.61 96 204 WD 1/27113 P (1 H' s) 316
(CDA3) : 1.01 (3 t), 1.37 (3H, t), 2.40 % q), 2.55 ' (7H, m, 3.00
(2H @), 3.13 (#F$59, 3.25 (2H t), 3.80 ( S-tfa 3.95 (2H, t), 4.88 (2H
t), 5.12 (1 H, 22 (2H m, 738(3H 62(1H d), 9.00 (1 H,
d), 10. 49(1HWE)j32n Bu8 (CDCl 3) : ’(TEj 1.38 (3H, t), 1.57 (2H,
nm, 1.96

r|I

A mixture of the title compound from example 8 (250mg, 0.48mmol) and
potassium bis(trimethyisilyl)amide (480mg, 2.41mmol) in 1-methoxy-2-

o

propano! (20ml) 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 gradient 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, 49mg, |
3 (CDCls) : 1.02 (3H, 1), 1.40 (3H, ), 1.50 (3H, m), 2.42 (2H, qg), 2.57 (4H, m),
3.06 (2H, m), 3.15 (4H, m), 3.30 (3H, s), 3.55 (3H, s), 3.64 (1H, m), 3.76 (1H,
m), 3.92 (2H, 1), 4.45 (2H, 1), 5.60 (1H, m), 8.60 (1H, s), 8.90 (1H, s), 10.80
(1H, s).

LRMS : m/z 564 (M+1)"
and the title compound of example 45, 38mg.

' S(CDCL»,) : 1.04 (3H, 1), 1.40 (3H, 1), 1.50 (3H, d}, 2.42 (2H, q), 2.57 (4H, m),
3.07 (2H, q), 3.16 (4H, m), 3.29 (3H, s), 3.56 (3H, s), 3.64 (1H, m), 3.75 (1H,
m), 3.90 (2H, 1), 4.45 (24, 1}, 5.60 (1H, m), 8.60 (1H s), 8.90 (1H, s), 10.80
(1H, s).

LRMS : m/z 564 (M+1)"

EXAMPLE 46



"(2H, m, 2.41 (2H, q), 2.56 (4H m, 2.67 (2H, q), 3.01 (2H, q), 3.15 (4H,
m, 3.74 (2H t), 3.90 (2H, t), 4 68 (2H, t), 5.17 (1 H m, gﬂ62t31gq}104{H d),
9.01 (1 H 10.60 (1 H, s). 13) : 1.02 (6H m, p(i ),

2. 41 (2HW8) Hi&7 (4H ), 2.69 (%QQGPC 3.01 (2H, q), 3@@&%1453 3.76
(2H, t), 3.95 (2H, t), 5.18 (1 H m, 577 (2H, s), 7.38 (3H mM, 7.50 (2H,
m, 863 (1 H d, 9.00 (1 H d), 10.59 (1 H br s). wherein for exanples
28 and 29 R2 is n- L. ethyl . EXAMPLE 34
5- (2-1i so- But oxy- 5-
-yl sul phony inxethylethioxy sutphorApti
ro- 7H pvr azol of 4. 3- dl py '
(306ng, 1.54mmol) was adeee ‘

2 (155mg, 0.31 mol) in 2-methyl-n V\Qngl/27113 8 Aprll 2004 9 9

PCTI 1 BOO/ 01457 propanol (1 Orl) and the reaction stirred under reflux for
24 hours. The cooled mixture waEXAMBbMEALd under reduced pressure and the

residue purified bmmg&%?.
gradi ent of di chl Brorethahe:
conpound, 8@ q ' oS
C24H35N7CBS; 1. ;
1.14 (6H, d), 1.41 (3 ‘ U 307(2H q), 3.15
(4H, m, 3.30 (31-1, s), 3. 92 (2H t), 446 (4H m, 8.62 (1 H s), 9.03 (1
H

e conmpound of exanple

_using an elution
fford the title

0 AN SN Y 0 O HN -'N-N
N X N NSNS —LO\
l -
0"'?-0 0.—..?:0
N N

N

)

A mixture of the title compound from example 3 (345mg, 0.65mmol) and

(/
S

potassium bis(trimethylsilyl)Jamide (645mg, 3.24mmol) in 1-methoxy-2-

propanol (2.5ml} Was heated at 110°C for 16 hours. The cooled mixture was

diluted with ethyl acetate, then washed with aqueous ammonium chloride
~ solution, then water, dried (MgSO,), and evaporated under reduced pressure.

The residue was purified by column chromatography on silica gel using

dichloromethane:methanol (97:3) as eluant to give a yellow gum.

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 46, 17mg,

& (CDCls) : 1.02 (6H, m), 1.50 (3H, d), 1.81 (2H, m}, 2.41 (2H, q), 2.56 (4H,

m), 3.00 (2H, m), 3.14 (4H, m), 3.28 (3H, s), 3.55 (3H, s), 3.62-3.78 (2H, m),

3.90 (2H, 1), 4.44 (2H, 1), 5.60 (1H, m), 8.60 (1H, s), 8.89 (1H, s), 10.80 (1H,

s). -

LRMS : m/z 578 (M+1)*

and the title compound of exampie 47, 64mg.



s). LRV : mz 534 (M+1l)} EXAMPLES 35 to 40 The conpounds of the follow ng
t abul ated exanples of the general formula: 0 o=s=0 CC) J WO 01/27113 | 8
April 2004 10 ~.,, PCT/|1BOQ 01457 e prepared -fromthe tié&RAericdi®dound
of exanpWV€@®/2ZHA the appropriate amﬁ’bl fol | owi ng si i PEFIBHLSAUr es t 0
t hat described in exarrple 34. ExR3Data 35~c ---8 (CDCI3) : 1.02 (3H, t),

1.40 (3H, t), 1.52 (3H, t), 1.98 (2H, m, 2.40 (2H, q), 2.57 (4H, m, 3.14

s P 00K 1.0 el 1148 (B, 1@%‘3#@1%%9(%@@53@ 8 o
(CDCI 3) q) 12% (@ﬁHF? 23“1&:(4#1 4165 ('5327(3%%)1%1 }@H, 36@-@56(%H m),, 2 42

21-1, 3.92
EZH t), 43748H(BH44$(2PM‘565 5& Hti)'i) %6@11618)-@35 (1, 8p (1 H, s) 10. 60 (1

H o s) 1)+ 37He' , Found : C, 54.77; H, 6.82; N, 17.75.
@-5%7%&%%3%2@( ) 54.83, H 6.81; N, 17.90%8 (CDCI3) : 1.02 (3H,
t), 1.12 (6H, d), 1.40 (3H, t), 2.30 (1 H ), 2.42 (2H q), 2.57 (4H m,
3.08 (2H q). 3.13

EXAMPLE 48

3-Ethyl-5-[5-{4-ethylipiperazin-1-ylsulphonyl)-2-(2-methoxy-1-
methylethoxy)pyridin-3-yl]-2-(2-hydroxyethvi)-2.6-dihydro-7H-pyrazolof4 3-
d]pyrimidin-7-one
and
EXAMPLE 49
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yi]-3-ethyi-2-(2-

hydroxyethyl}-2 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one
l

° 0
o Hi o HN
y Xy N —\—OH N e o \ox
0=§=0 0=8=0
! {
N N

(J
)

Potassium bis(trimethylsilylyamide (200mg, 1.0mmol) was added to a solution
of the title compound from preparation 60 (120mg, 0.2mmol) in 1-methoxy-2-
propanol (10ml), 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:methano! (100:0 to 90:10) to give the title compound of
example 48, 8mg.



(4H m), 3.30 (3H ), 3.90 (2H t), 4.46 (4H m), 8.62 (1 H s), 9.02 (1
H s), 10.60 (1 H, s). LRVS : miz 548 (Mrl)+ 38H3CFound : C, 54.76; H,
6.79; N, 17.72. CH37TN7CBS crequires §:;54.83; H 6.81; N 17 80%iBB4
(cDal 3) WO oy 140(3H3) 1.50 (3H, d), 1.85 PCTABOMGI4ST 08 (1
H m, 2.41 (2H, q) 2.58 (4H, m, 3.07 (21-1, q), 3.15 (4H n), 3.30 (3H,
s), 3.92 (2H, t), 4.47 (2H, t), 5.57 (11-1, m), 8.61 (11-1, s), 9.03 (11-1,

10. 6 L 6.97;

N 16, 8455 (9RO &) %%f@'@mc Tiad (Bf0 f”égd?ﬁg@p %i"*‘@f‘gﬁﬁ&%o A
(C}I)% i,)l , 31 10G7H( i, 3133 .(3H, 4D, 3. fﬂ (2H) m);L4eg ((eﬁm)dn 402L(2.:]1-:§, r?)z,ﬁbss |)(1 agogs WO
01 2. ), 2.
(41-1, mm ?39165(6[{2%5 %g&éﬁisﬁkmg&@% 30 (3H, s), 3.92 (2H, qt), 4. 46
(2H 1), R {50 M9)®1 (1 H s), 9.04 (1 H s), 10.64 (1 H s). LRV
. mz 548 (ML) + 401 ~Found C, 54.91: H, 5.91: N 18.85. C27H34N$OBS; 0. 5H20
requi res &d the e coﬂnpeum;pf e&(ample 49 as a white solid.

8 (CDClg) : 1.02 (3H, ), 1.40 (3H, 1), 1.58 (3H, 1), 2.41 (2H, q), 2.56 (4H, m),

2.87 (1H, br s), 3.02-3.19 (6H, m), 4.22 (2H, m), 4.42 (2H, 1), 4.77 (2H, q),

8.62 (1H, s), 9.02 (1H, s), 10.66 (1H, s).

LRMS : m/z 506 (M+1)"

EXAMPLE 50
2-(2-Ethoxyethyl)-5-[5-(4-ethylpiperazin-1-yisulphonyl}-2-(2-
methoxyethoxy)pyridin-3-yll-3-ethyi-2 6-dihydro-7H-pyrazolo[4,3- rimidin-
7-one

E)

Potassium bis(trimethylsilylyamide {359mg, 1.8mmol) was added to a solution
of the titte compound from preparation 70 (250mg, 0.45mmol) in 2-
- methoxyethanol (5ml), and the reaction heated under reflux for 6 hours. Tic




18.94% 8 (CDCI3) : 1.02 (3H, t), 1.42 (3H t), 2.42 (2H q), 2. 57 (4H, ),
3.12 (6H, n), 3.30 (3H, s), 3.94 (2H t), 4.46 (2H t), 5. 90& s), 7.35
(2H, m, 7.78 (1 H n), 859 (1 H s), 8.84 (2H,. 7 12.70 (8AAit2004 | RvB
: mz 530N 1 = purified usind @M elution grad| ent ®CTABMN/M145T et at e:
met hanol (95:5 to 90:10), followed by ether trituration EXAMPLE 41
2-sec-Bu | -3-Eth |-5- 5- 4-eth 1 i erazin-I - Isul hon | -2- 2-

met hoxy P VbR~ el = 2, Y, py z d i n-7-one
0" Ooond Graia Kbl Snalif? iavefiul"Vidfaiiichy 687 GeBitbnal bl 37 T o
0. 25mmol bis(trim2thyisihtlamide [(@mg, Ol4Brhinoljewab exdded tot thiel 66dledr miiure, nut es
t hen coot e Pot assi um b| tri net hyl sil I
added arﬁf‘éjm;e reaclion; liregh ;’ Hg?’% r%/b'}'%gﬁr 3% J'%‘i&‘i‘“gg’r% Xt ur e
was partyhé %Bﬁée&ré\&ﬁldnd%@?éduéé@ &%air@é*n&fﬁ@re%%&é&ﬁﬁed Eg cefimgen ethyl
acetate and aqueous sodi um bi carbonate sol ution, ers separ at ed.
The orgachron‘pﬂieglaple oursd;da(g@soshgamhmémmtaaea mathaeol r(EﬁlﬁeHSpressure.
The resi ludnt, u?c'a&uc? Q’ tr(iura od with & er WL BeXtane to afford the title

compound as a crystalline solid, 75mg.

Found : C, 562.88; H, 6.59; N, 17.39. CasH17N;06S requires C, 53.27; H, 6.62;

N, 17.39% : |

d (CDCI3) : 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, 1), 3.94 (2H, 1}, ¢

4.44 (2H, 1), 4.78 (2H, 1), 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-
visulphonyl)pyridin-3-vi}-2.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

'—'Z

Potassium bis(trimethylsiiyl}amide (732mg, 3.68mmol) was added to a
solution of the title compound from preparation 40 (958mg, 1.84m'moi) in 2-
methoxyethanol (20ml) and the reaction stirred for 16 hours at 120°C. The
cooled mixture was concentrated under reduced pressure, the residue
dissolved in water (25ml) 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



on silica gel using dichloronethane: nethanol (98:2) as eluant to afford the
title conpound as a yellow foam 59ng. 8 (CDCI3) 0.79 (3H, t), 1.03 (3H,
t), 1.39 (3H, t), 1.60 (3H, d) 1.90 (1 H m, 2.22 (1H, m), 8AML2GHH, q),

2.57 (4HW127197- 3. 18 (6H, , 3.3A)6BH, s),. 3.85 (2H, RPALABAc/ADST1 H,
m, 4.78 (2H, m, 8.62 (1 H, s) 8.98 (1 H s), 10.76 (1 H s). LRMS: mz
548 (Mm+1l)+ EXAMPLE 42 2-C cl-obu Imeth I-3-Eth |-5- 5- 4-eth i i razin-1-

| sul hon -2 - . . .

ot hosy ot FROTL 6PTOmograRrY. on Slica, g8} ysing. fPIeramsteae ReRnRb B, 7 one
V=$=0 (I\l)anihd?ha(ss stoasp@srémmlt ivethé aitls @dnisoumd)M53neg. sol id (64% from
thetltle ound from exa d\gand - met hoxyet hanol, follow ng the

pr ocedur ed (@B i e (6H.eHNa Q(ﬁt)@?@lﬁ@'ks)’n): BH2ottH,3n), 3.92 (2H40),( 3H, t),

315 (an 3P sy, BRPEE1Y The @D, o tatly, 7D, £hy OB Ty
(1 H s),8889GH, H)HO.WY (1HPs)4 (1 H br s). EXAWPLE 43

3-Et hyl -5-f5-(4- et hyl pi egzin-l_visul phonyl -2-(2-met hoxvet hoxy)p
Lri di n- 3- WMé miz B34 1)4- et h 1 eth | -2 6-di h dro- 7t razolo 4 3-d
rimdin-7-one 8 April 2004 WO 01/27113 10 PCT/1BOQ 01457 0=g=0O (N) N J

EXAMPLE 52
2-(iso-Butyl)-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl}-2,6-dihydro-7H-pyrazolo{4.3-dlpyrimidin-7-one

i
o

OHN =N
N = \ —:>—-

o= ?—0
N

)N

Potassium bis(trimethylsilyljamide (1.85g, 9.35mmol) was added to a solution
of the titte compound from preparation 36 (1.0g, 1.89mmol) in 2-
methoxyethanol (8mf) and the reaction stirred for 18 hours at 120°C. The
cooled mixture was concentrated under reduced pressure, and the residue
partitioned between water (200ml) and dichloromethane (200ml). The
resulting precipitate was filtered off, and the layers separated. The aqueous
phase was extracted with dichloromethane (2x200ml), 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, 220mg.

3 (CDCl3) : 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, 1),
8.60 (1H, 5), 8.95 (1H, 5), 10.80 (1H,s).



The title conmpound was obtained as a yellow foam (57% fromthe title
conmpound from exanpl e 9 and 2- et hoxyet hanol, follow ng the procedure
described in exanple 41. 8 (CDCI3) : 1.02 (3H, t), 1.38 (3H, BApril2GM (3H,
dy, 2.4WQLTE 2. 56 (4H, m), 3.05 Y HH m, 3.22 (3H ROLABYVEBIST3H, s),
3.72 (1 H m, 3.84 (2H, m, 3.96 (1 H dd), 4.71 (1 H m, 4.78 (2H m,
8.61 (1 H, s) 8.97 (1 H s), 10.78 (1 H, br s). EXAMPLE 44 3-Eth |-5-

5-4-eth hon | -2- 2-netho -1-

met hyl et oxy)s 52“%9?j§6(d|n 3-yl 1- 2- (2- met hoxyet hyl ) - 2. 6- di hydr o- 7H-
eyrazol of 4. 3-dl pyri m di n-7-one and EXAMPLE 45

3- Et hyl - 545- (4- et hyl pi perazi n-1 vl sul phonyl ) -2-(2-nmet hoxv-1

met hyl et hoxy) sul phonyl ) pvri di n- 3-yl 1- 2- ( 2- net hoxyet hyl ) - 2. 6- di hydr o- 7H
Dyrazol 014, 3-dlpyri mdi n-7-one WO 01/27113 N 8 April 2004 PCTIIB00101457
A mxture of the title conmpound from exanple 8 (250ng, 0.48mmol) and
potassium bis(trinethylsilyl)amde (480ng, 2.41 mmol) in 1-nethoxy-2-
propanol (20ml) was heated at 1%%&£Mﬂ4ié§hours. The cool ed m xture was
evapor at ed under reduced pressu residue purified by colum

chr omat o@.@yelobaityifigtihgl-8-gtlyl-8$2(2-nmethekyéthory v d4imsthyidiperazin-1-

- di chl oronet hane: net hanol (100:0 to 95:5) to glve a white solid. This
materi al  issiphonyi)puedincS-yibe6-dihwdre: 7H-pyrazalold 3-dlpyimidin-0R@.  wi t h
hexane: 1% di ethyl am ne in iso- propanol (85:15) as eluant, to give the

title conpound of 0 o

o HY” N ;

'O E

0—?"“0
N

®

The title compound was obtained as a beige solid (31%) from the ftitle
cdmpound from preparation 41 and 2-methoxyethanol, using a similar
procedure to that described 52.

8 (CDCly) : 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,
1), 8.62 (1H, s), 8.98 (1H, s), 10.75 (1H, s).

EXAMPLE 54
5—[2—iso-Butog—5-( 4-ethylpiperazin-1-ylsulphonyl)pyridin-3-vli-3-ethyl-2-(1 -
methylpiperidin-4-yl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one




exanple 44, 49ny, 8 (CDCI3) : 1.02 (3H, t), 1.40 (3H, t), 1.50 (3H, m,
2.42 (2H, q), 2.57 (4H, m, 3.06 (2H, rn), 3.15 (4H m, 3325\(3&@02
3.55 (3H,.8),.3.64 (1 H n, 3.76 (1 M, 3.92 (2H, t), 4.48%ph ),
5. 60 (11-‘Y,8°?‘6’?11%. 60 (11-1, s), 8.90 rlh s), 10.80 (1 MCTABOUORSE : iz
564 (M+l)' and the title conpound of exanple 45, 39ng. 8 (CDC13) : %.04
(3H, t), 1.40 (3H, t), 1.50 (3H, d), 2.42 (2H, q), 2.57 (4H, m, 3.07 (2H,
q); 3.16 (4H, m, 3.29 (3H,\]siﬂ 3.56 (3H, s), 3.64 (1 H m, . 3.75 (1 H,
),

m, 3.90 (2H, t), 4.45 (2H, (1 H m, 860 (1 H s), 890 (1 H,
s), 10.80 (1 H s). LRVB : ) + 0 9 EXAMPLE 46 8 April 2004
WD 01127113 10 PCT/ | S00/ 01457 i Nrazin-1 - Isul hon | -2-
2-metho -1- nethyiethoxy)sulg
gridin-3-vll-2-(2-nmethoxyet hy )=3- n-propyl -2, 6
di hydr o- 7H-pyrazol of 4, 3-dl pvrifid in-7-one and EXAMPLE 47 5-f5-(4-Ethy
pi perazin-1 yl sul phonyl ) -2- (2=$®@hoxv-1 neth letho sui hon | ridin-3- i 2-
2-metho eth | -3-n- ro i-2 6- & hydro-7H pyrazol 014. 3-dl pyn m di n-7-one
0=s=0 O=s=0 /N [ﬁj

' N

A mixture of the title compound from preparation 52 (90mg, 0.156mmol),
potassium bis(trimethylsilyl)amide (156mg, 0.78mmol) and ethyl acetate
(14mg, 0.156mmo) in iso-propanol (12ml) was stirred at 130°C for 6 hours in
a sealed vessel. The cooled reaction mixture was poured into saturated
aqueous sodium bicarbonate solution (60ml), and extracted with ethyl acetate
(60ml). The combined organic extracts were dried (MgSOs), and evaporated
under reduced pressure to give a gum. The crude product was purified by
column chromatography on silica gel using dichloromethane:methanol:0.88
ammonia (92.6:6.6:0.6) to afford the titte compound as a beige foam, 36mg.

6 (CDCI3) : 1.01 (3H, 1), 1.12 (6H, d), 1.39 (8H, t), 1.94 (2H, m), 2.15 (2H, m),
2.22-2.44 (6H, m), 2.55 (6H, m), 3.02 (4H, m), 3.14 (4H, m), 4.22 (1H, m),
4.43 (2H, d), 8.60 (1H, d), 9.00 (1H, d), 10.54 (1H, s).

EXAMPLES 55 to 58
The compounds of the following tabulated examples of general formula:

0
R3. N
HN y
N-R1
T
S
-
0=?=
[N
N




C)['JN Amxture of the title conmpound from exanple 3 (345ng,
and potassiumbis(trinethylsilyl)amde (645ng, 3.24mmol)

was heated at 110C for 16 hours.
ég-%lsl acetate, then washed with aqueous anmontGHRMOL e
dried (MJSH), and: evaporated under reduced pressure.
The residue was purified by colum c

pr opanol
diluted wt y
sol ution, then water,

The cool ed &ARflRO4was

Orfat ography on silica gel using

di chl or onwerarpreparechfovm( e Ippasprdteacarboragiide and edltoholgfollowings

0. 65mmol )
I n 1-met hoxy- 2-

)+

noxane: 1o aEl ypeditesia et estibadifexdmptLas o tant o give the title
conpound of exanple 46, 17ny, 8 (CDCI3) : 1.02 (6H nm, 1.50 (3H d), 1.81
(2H, m), 241 (2H_q). 2 .56 (4H 3.00 (2H m. 3.14 (4H m. 3.28 (3H,
s), 3.55[EsH |SRJ 3.62-3.]M3(2H m [Da®0 (2H t), 4.44 (2H, t), 5.60 (§
bhd The | BB g%ﬂ&%?%—%ﬁpﬁ o hr 8 (GRR VEDB 18t s 1489 (3F Tt 27 (b
S B 4 o P g (B o Bt e,
s), 3.6013.76 [(2H, m), 4. 87 (2H t]2.4.@H,(@H2.56 (6H, B9, (31034(4H) m)3 305 (1
5 Bt hyl beas. (et i pi pelazi i -] Aitb A (gt 66,42k ¥, 862 (1H, d),
9.01 (1H, d), 10.55 (1H, s).
56 'v\g"‘“ . CH; | 5 (CDClg) : 1.02 (3H, 1), 1.12 (6H, d), 1.42 (3H,
: CH;  [1), 231 (7H, m), 2.42 (2H, q), 257 @4H, m'~
2.90 (2H, 1), 3.06 (2H, g), 3.16 (4H, m), 4.38-
4.47 (4H, m), 8.61 (1H, d), 9.01 (1H, d), 10.60
(1H, s).
57 .Mz:“- n-Bu 8 (CDClh) : 1.01 (6H, 1), 1.40 (3H, 1), 1.56 (2H,
m), 1.95 (2H, m), 2.17 (2H, m), 2.21 (6H, s),
2.24 (2H, 1), 2.40 (2H, q), 2.57 (4H, m), 3.06
(2H, q), 3.17 (4H, m), 4.37 (2H, 1), 4.65 (2H, 1),
8.61 (1H, d), 9.02 (1H, d), 10.59 (1H, s).
158 ‘M@jf’ ©/\;"8(CDC|3) :1.02 (3H, t), 1.40 (3H, 1), 2.17 (2H,
m), 2.21 (6H, s), 2.27 (2H, 1), 2.40 (2H, q), 2.57
(4H, m), 3.05 (2H, q), 3.17 (4H, m), 4.37 (2H, ¢
5.77 (2H, s), 7.39 (3H, m), 7.52 (2H, m), 8.63
(1H, d), 9.01 (1H, d), 10.54 (1H, s).

EXAMPLE 59
5-[2-n-Butoxy-5-(4-ethylpiperazin-1-visulphonyl)pyridin-3-yi}-1-[2-

(dimethylamino)-2-oxoethyli-3-ethyt-1.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-

7-one
and

EXAMPLE 60




meth letho ridin-3- | -2- 2-h dra eth i -2 6-dih dro-7H razolo 4 3-
diayrimdin-7-one and EXAMPLE 49 5-f2-Et hoxy-5-(4, 120

et hvl pi p 1, -yl sui phonyi) nyri di yl | -3-ethyl -2-(2- hy8lApril 2004
roxyet hyl‘g‘%i’lﬁL H?’hydro 7H pyrazol oL4. gld? pyri m di n-7- one @CIABOQRIBSHN~ ~.
O=S=0 1 cC) J Potassiumbis(trinmethylsilyl)amde (200ng, 1.0mvol) was
added to ‘a sol ution of the title conpound from preparatlon 60 (120ny,
0.2mmol) in 1- éhﬂé‘é TaIf pat ed under
reflux for 18 nour R :
pressure Adimethwylana ' gino-Th @izobpf4,8hdiperimidihi ca gel
using an el ution gradi ent of di chl o;omet hane: nmet hanol (100:0 to 90:10) to
give the title compound of exanple 48%€3ny. 8 April 2004 WO 01/27113 10/
PCT/ 1 BOQ 01457 57 8 (CDCI3) : .02 (3H t), 1.40 (3H t), 1.50 (3H d),
2.41 (2H, q), 2.58 (4H, m, 3.187T7H, 358(3H s) 370(2H, m, 4.20
(2H, m, 4.40 ( , 5. (1 8.88 (1 H, d), 10.90
(1 H S). LRV :

Sodium hydride (13mg, 60% dispersion in mineral oil, 0.33mmol) was added
to a solution of the title compound from preparation 59 (145mg, 0.30mmol) in
tetrahydrofuran (2ml) and the solution stirred for 30 minutes. 2-Chloro-N,N-
dimethylacetamide (40mg, 0.034mmol) 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
(15ml) and extracted with ethyl acetate (2x15ml). The combined orgaﬁic
extracts were dried (MgSO4) and evaporated under reduced pressure. The
crude product was purified by column chromatography on silica gel using
. .dichloromethane:methanol (96.5:3.5) as eluant, and repeated using ethyl
acetate:diethylamine (90:10) as eluant, to afford the title compound of
example 59, 20mg, '
3 (CDCl3) : 1.03 (6H, 1), 1.41 (3H, 1), 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), .10 (1H, d}, 10.85 (1H, s).
and the title compound of example 60, 45mg.
S(CDCI;:.) :1.01 (6H, 1), 1.42 (3H, 1), 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).



and the title conmpound of exanple 49 as a white solid. 8 (CDCl 3) : 1 02
(3H, t), 1.40 (3H, t), 1.58 (3H, t), 2.41 (2H, q), 2.56 (4H, m, 87 (1
H br s), 3.02-3.19 (6H, #), 4.22 (2&1;2 4.42 (2H t), 4. 77862942%1)4

8.62 (1 wWpodp7119.02 (1 H, s), 10.66 @& LRVB : niz ﬁ@ﬁ[ﬁomﬂ@s# EXAVPLE
50 2- 2-Etho eth | -5- 5- 4-eth | i erazin- I- | sul hon I -2- 2-

met hoxyet hoxy) pyri di n-3-yl | - 3-et hyl - 2. 6-di hydr o- 7H pyr azol 0[4, 3-dl pvrimdin
- 7-one o=s=0 CND N Potassium bis(trimethylsilyl)amde (359ng, 1.8mmol)
was added to a solution of the title conpound from preparation 70 (250ny,
0.45mml ) in 2- nethoxyethanol (5m ), and the reaction heated under refl ux
for 6 hours. Tlc 8 April 2004 WD 01/27113 1 nos PCT/1BOQ 01457 anal ysi s
showed starting nmaterial renmining, so additional potassium

bi s(trimethylsilyl)amde (90ny, %%A\Nas added to the cooled m xture,
and the reaction stirred for a f ours under reflux. The cool ed

m xture wag-[eanBaiixya-t4-ethiyiisipers2ihi¢ adsuiplornpyridits3ile3-eenil-@u2-puri f i ed by
col um chromattograph Ion SI | |Ica gel us| ng ((jjl chl or_fomet hane: nmet hanol (95:5)

as el uant. SURS0 ] ProEVieE VASERIReS "t 0 af ford t he
title conmpound as a crystalli ; _7_7 . Found : C 52 ‘88; H, 6.59; N,
17.39. C25H37N706S requi res C. .62, N, 17.39%d (CDCI3) : 1.02
(3H, t), 1.12 (3H, t), (3H 6) '2.41 (2H, q), 2.57 (5H, m,
:jii SOCH
0=$=0

N
SNJ

* Trifluoroacetic acid (1ml) was added {o a solution of the title compound from
preparation 62 (76mg, 0.117mmol) in dichloromethane (1ml), 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 (20pl, 0.26mmol) was added to a solution of this
intermediate in dichloromethane (2mi) and triethylamine (65ul, 0.47mmol),
and the reaction stirred at room temperature for 1 %2 hours. The mixture was
treated with saturated aqueous sodium bicarbonate solution (10ml), and

~ extracted with ethyl acetate (2x10ml). The combined organic extracts were
dried (MgS0,) 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 iitle compound as a
beige foam, 30mg.
8 (CDCls) : 1.02 (6H, 1), 1.42 (3H, 1), 1.54 (2H, m), 1.94 (2H, m), 2.41 (2H, q),
2.57 (44, m), 2.65 (3H, s), 2.80 (3H, s), 3.13 (6H, m), 3.76 (2H, 1), 4.52 (2H,
1), 4.67 (2H, t), 8.62 (1H, d), 9.04 (1H, d), 10.68 (1H, s).



3.06 (2H, qg), 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 (1 H s), 898 (1 H s), 10.78
(1 H s).  EXAVWPLE 51 2_(iso-Butyl) hyl - 5f 2- 8 April 2004

2- met hox VE@ RYZI3 5_ ( 4- et hyl pi per azu]ﬁl PCT/IB00/01457

yl sul nhonyl ) pyri di n-3-yl | -2, 6-di hvdr o- 7H- pyr azol of 4, 3-d] pyri m di n-7-one 0O
0=s=0 N N Potassiumbis(t(nethylsilyl)amde (732ng, 3.68mvpl) was added to
a solution of the title conpound from preparation 40 (958ng, 1.84mmol) in
2- net hoxyet hanol (20ml) and the reaction stirred for 16 hours at 120C. The
cool ed m xture was concentrated under reduced pressure, the residue

di ssolved in water (25ml) and thm&i{&ed to 2 using hydrochloric acid
(2N). The solution was washed W t etate, neutralised and the
resul ting péﬁlrthﬁ;x ‘ ; st L nWas S

acet at e, rat ed
purified bymethwisu

chr omat'ogr aphy on S|Iféé gel usi ng di iofonefhane nethanol 0.88 ammoni a
(95:5:0.5) as eluant . to give the tit conpound, 53ny. 8 (CDCI3) : 0.97

(6H, d), 1.40 (3H t), 8 (4H, 1), 2.52 (4H, m, 3.02 (2H, q), 3.1 6
(4H, m, 3.57 (3H s), 3.8p (2H,
d), 8.98 (1 H d, 10.2{&,%\1

4.10 (2H, d), 4.78 (2H, t), 8.61 (1 H,
~N=BRVS/
2- (i so-Butyl -3-ethyl-5-C5-(K4-ethviial ' 80sGHyhonyl ) - 2- 2-

z 534 (Mr1)} EXAMPLE 52

The title compound was obtained as a white solid, (34%), from the title
compound from preparation 67 and methanesulphonyl chioride, following the
procedure described in example 61.

& (CDCH5) : 1.01 (6H, t), 1.40 (3H, 1), 1.55 (2H, m), 1.85 (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, 1), 8.62 (1H, d), S.01 (1H, d}, 10.60 (1H, s).

EXAMPLE 63
5-[2-Ethoxy-5-(4-ethyipiperazin-1-ylsulphonvl)pyridin-3-vil-3-ethyl-2-(4-
nitrophenyl)-2.6-dihydro-7H-pyrazolo[4 3-dipyrimidin-7-one

' 0

O HN

n\‘\

No2

0=5=0C

(/]
p




met ho echo ridin-3- 1-2 6-dih dro-7H razo[o 4 3-d rimdin-7-one | 0 o=s=0
CND N J Potassiumbis(trinethylsilyl)amde (1.85g, 9.35mmvl) was added to a
solution of the title-compound from preparation 36 (1.0g, 1.8%wibd004in 2-
met hoxy etvioeai38mM ) and t he feacti a6t  rred for 18 hourscRipebA®E; The
cool ed m xture was concentrated under reduced pressure, and the residue
partitioned between water (200nl) and dichl oronet hane (200m ). The
resultin recipitate. was filtered off, and the | ayers sep e%tﬁd' The

- a

aqueous M disdirimetbylsiyarpideqi(t 3450 @ 6 BHROY 2850 8 fhe

conbi ned | t i : Shr ive a

cr oam sof HEPERR o S iRl ieofeRRANR S PRARlrali s O% ot BiRmitell 0

chr omat ogndethy] acetatd 150ﬁ|.§0351 menol) indethiznot (Srat) rendtheetdaotion raBdure0) as

eluant to give the title conpound as a pale yellow solid, 220ng. 8 (CDCl 3)
0. 95 ( beateg) at 1205C(ig1a sepledivesse| foy 15)*}0%425'1@3@0!?9 reaciipn was

(21-1, ¢ poresptiyel dntier Phugsq ieselle a g TRk patitpne vomRerty, |
01/ ?71_139m_a@e%/dmfb‘rﬂéﬁd LtRbHayersisepaddteMTheadietvs phase was _
51 o SR i oS g A SR

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, 10mg.

& (CDCls) : 1.02 (3H, t), 1.36 (3H, 1), 1.60 (3H, 1), 241 (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), .07 (1H,

d), 10.78 (1H, br s).

LRMS : m/z 583 (M+1)*

EXAMPLE 64

3-ethyl-2.6-dihydro-7H-pyrazolol4.3-dlpyrimidin-7-one

L‘ O

N
O HN /._Q_
N NH
2
NSNS
' o

0=§=0
N

(/]
p

A solution of the title compouhd from example 63 (100mg, 0.17mmol) in

methanol (2ml) was added to a suspension of iron powder (29mg, 0.52mmol})
in ammonium chloride (45mg, 0.85mmol) in water (2ml), 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, 93mg.



.py I 0 The title conmpound was obtained as a beige solid (31 %9 fromthe
title conmpound from preparation 41. and 2-net hoxyethanol, using a simlar
procedure to that described 52. 8 ( 1,L3) : 1.41 (3H, t), 1'.83p(K2404n),
2.07 (2HWROL2H136 (3H, s), 2.52 (4H, lnf, 3.00 (3H, n), PCUBBEWPI4ST), 3.57
(3H, s), 3.86 (2H, m, 4.33 (2H, d), 4.79 (2H, t), 8.62 (1 H s), 898 (1
H s), 10.75 (1 H, s). EXAWMPLE 54 5-(2-iso-Butoxy-5-(4-ethyll piperazin-I

-yl sul ph I - -
et hy Di %?‘5@5@4 ‘?%@*‘f) i‘}’?% %ié (B8, D24, G935 4 (@Hy M)
Apri i 2003.03UGH) 1) 231634H] m), m@mogy Q175 120,55 8.78 (2M) o} 7i2h (@Hyt ur e ot
the title>conpound from_preparation 52 (90ngy, 0.156mmmol), potassium
bis(tri meih r%(w-)‘ﬁn?@g((' G’Drgm@ 18 ) and ethyl acetate (14nyg,
0. 156nmmol ) N‘S @ﬁz +(12rrfL) was stirred at 130C for 6 hours in a
seal ed vesse e Ccoo ed reaction m xture was poured into saturated
aqueous sodi um bi carbonate solution (60nml), and extracted with ethyl
acetate (60nl). The conbi ned or gcts were dried (MgSO4), and
evapor ated under reduced pressu%@ﬁé—a gum The crude product was
purified by g '
di chl or onet hane™ net hanol :

[{(methylsulphonyl)aminolphenyl}-2, 6-d|hvdro-7fipvrazolor4 3-dlpyrimidin-7-

one

Methanesulphonyl chloride (15ul, 0.19mmol) was added to an ice-cooled
solution of the title compound from example 64 (93mg, 0.17mmol} in pyridine
{2ml), and the reat:tion allowed to warm to room temperature, and stirred for
90 minutes. Tic analysis showed starting material remaining, so additional
methanesulphonyl chloride (15uf, 0.19mmol) 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
combined organic extracts were dried (MgSQO;) 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, 36mg.
S (CDClg) : 1.03 (3H, 1), 1.34 (3H, t), 1.59 (3H, 1), 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).
LRMS : m/z 631 (M+1)*



ammonia (92.6:6:6:0.6) to afford the title conpound as a beige foam 36ng
8 (CDCI3) : 1.01 (3H, t), 1.12 (6H, d), 1.39 (3H, t), 1.94 (2H, Fr?

(2H, m, 2.22-2.44 (6H nm), 2.55 (6H n), 3.02 (4H, m, 3.148 2QQ)4 422
(1H, m W0431@311<’32H d), 8.60 (1 H, d), 1%@0 (1 H d), 10. %‘ATlPiﬂﬂmusg)
EXAMPLES 55 to 58 The conpounds of the follow ng tabul ated exanpl es of
general formula: 0 J WO 01/27113 8 April 2004 PCT/I1B00/ 01457 were
prepared fromthe appropriate carboxam de and al cohol, following simlar
procedures to that described in exanple 54. ExRLR3Data 55-~"n-Bu8 (CDCI 3)

1.02 (6H, n), 1.40 (3H, t), 157_@@1&@ 1.94 (41-1, m), 2,16 (2H m,
2.37 (3H s), _2.41 (2H Q). .03 (4 131,051 4 m, 422
(LH m,3 : -

nrﬁ&ﬂn-#d}?e (3H CH, CH3'[) 2.31
' L0 4 , 3.06 (2H, q), 3.16
8.619. (1 H, d) 9 01 (1 H d), 10.60 (1 H,

3H t), 1.56 (2H, m, 1.95

56CH, , ~CH38 (CDCI 3)
(7TH, m), 2.42 (2H, qT: 2.
(4H, m, 4.38- 4.47 -(4H,
s). 57~i cn-Bu8 (CDCI3) : 1.
(2H, m, 2.17 (2H, m, 2.21 (

t), 2.40 (2H, q), 2.57 (4H,
m, 3.06

Pyridine (0.1ml, 1.08mmol) was added to a mixture of the title compound from
preparation 58 (250mg, 0.54mmol}, copper (ll) acetate monohydrate (145mg,
0.72mmol), benzeneboronic acid {132mg, 1.08mmol) and 4A molecular
sieves (392mg) in dichloromethane (Sml), 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 chromatography on silica gel using dichloromethane:methanol:0.88
ammonia (97:3:0.5) as eluant, and triturated with ether:hexane. The resulting
solid was filtered and recrystallised from iso-propancl:dichloromethane to
give the title compound as a solid, 200mg.

3 (CDClg) : 1.02 (3H, 1), 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).

LRMS : m/z 538 (M+1)*

EXAMPLE 67
2-(4-Cyanophenvyl)-5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonylpyridin-3-yl}-
3-ethyl-2 6-dihydro-7H-pyrazolo[4 3-d]pyrimidin-7-one




(2H, q), 3.17 (4H, m, 4.37 (2H, t), 4.65 (2H, t), 8.61 (1 H d), 9.02 (1
H d), 10.59 (1 H s). 58"~ ~~'8 (CDCI3) :1.02 (3H, t), 1.40 (3H, t), 2.17
(2H, m, 2.21 (6H, s), 2.27 (2H, t), .flo (2H, q), 2.57 (4H, &Pprid®d (2H,
q), 3. 17‘YQP¥127H}3 4.37 (21-1, 5.77 (2 7.39 (3H, m, PCTABOGGIRST n) ,
8.63 (1 H d), 9.01 (1 H d), 10. 54(1H s). EXAMPLE 59 5- 2-n-Butox -5-
4-eth | i erazin-1- Isul hon: ridin-3- 1 -i - 2- dinmeth | ami no -2-oxoeth I
-3-eth -1 6-dih dro-7H razolo 4®3-d rimdin- 7-one and EXAMPLE 60 8
April 2004 WD 01/27113 11 k~ PCT/] BO 01457 5- 2-n-Buto -5- 4-eth i i
erazin-1- Isul hon | ridin-3-0|HN2- Nd Iamno -2-oxoeth | -3-eth -2
6-dih dro-7H razolo 4 3-d r' ydride (13ng, 60%
di spersion in mneral oil, ) sadded 0 a solution of the title
conmpound from preparation 5 45rrg, .30mml ) in tetrahydrofuran (2m)
and the solution stirred f85 5.K.S)mnutes. 2-Chl oro-N, N- di net hyl acet am de
(40nmg, 0.034mvol) was adde the reaction stirred at roomtenperature
for 16 hours, followed by a ther 16 hours at 60C. The cool ed m xture was
treated with agueous sodi umibi darbonate solution (15m ) and extracted with
et hyl acetate (2x15nl). The cpnbined organic extracts were dried (MySO4)
and evapor ated under reduced-pressure. The crude product was purified by
col um chr omat ography on silica gel using

A mixture of the tite compound from preparatlon 58 (100mg, 0.22mmol),

copper. (ll) acetate monohydrate (58mg, 0.29mmol), 4-cyanobenzeneboronic
acid (63mg, 0.44mmol) and 4A molecular sieves (156mg) in pyridine (1mi)
and N-methylpyrrolidine (1ml) was irradiated by microwave at full power for
3x10 seconds, followed by 2 x20 seconds. The mixture was evaporated under
reduced pressure and the residue purified by column chromatography on
silica get using dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant.
The product was recrystallised from dichioromethane:iso-propanol to give the
titte compound, 45mg.

3 (CDCly) : 1.03 (3H, 1), 1.49 (3H, 1), 1.62 (3H, 1), 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).

LRMS : m/z 563 (M+1)"

EXAMPLE 68
[2-Ethoxv-5—(4—ethylglg erazin-1-ylsulphonylpyridin-3-yil-3-ethyl-2-(pyridin-2-
yh)-2 6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one ditrifluoroacetate




di chl or onet hane: net hanol (96.5:3.5) as eluant, and repeated using ethyl
acetate:diethylamne (90:10) as eluant, to afford the title conpound of
exanple 59, 20ng, 8 (CDCI3) : 1.03 (EE,‘)I , 1.41 (3H, t), 1.58ApAZ004
1.95 (2MWOM2712341 (2H, q), 2.57 (4HL«Y 3.00 (5H, nm), KIOBOGTHHST ), 4. 66
(2H, t), 5.44 (2H, s), 863 (1 H d), 9.120 (1 H d), 10.85 (1 H s). and
the title conpound of exanple 60, 45ng. 8 (CDC13) : 1.01 (6H, t), 1.42 (3H,
t), 1.55 (2H, m, 1.94 (2H m, 2.4p (2H, q), 2.55 (4H m, 3.00 (5. H m,
3.14 (71-1, m), 4.64 (2H, t)L5.19 2H, s), 8.61 (1 H d), 9.01 (1 H d),
10.58 (1 H, s). 8 April 2004 ~ollén N127 PCTI | BOO/ 01457 EXAMPLE 61
512- n- Butoxv- 5- ( 4- et hyl pi ner aaj Jovridin-3-vll-3-ethyl-2-{2
frnet hyi (et hyl sul phonyl ) am o 6- vdr o- 7H Dyr azol o( 4, 3-

(1 mM) was added 'to a solution of

dl oyri m di n-7-one Trifluoroa
the title conpound from prepgratrion 62 (76ng, 0.117mol) in
di chl oronethane (1 m), and e solution stirred for 2 1/2 hours at room
tenperature. The m xture was porat ed under reduced pressure, the
residue triturated well withietfer, a2@FiG@Hesulting precipitate,
filtered and dried to give a Ite powder. Met hanesul phonyl chloride (201,
0. 26mmol ) was added to a solytion of this internediate in dichloronethane
(2m) and triethylamne (6511, 0.47mmol), and the reaction stirred at room
t enper at Trig(dilssnzi/lidéRedvetsrse)dipatiadiun (0)g8wiy; 0.009mimsd), M-BINAR (@ned,ed
aqueous sodi um bj car bonate sol uti.on (110n1 2) and L
0.013mmol), sodium fert-butoxide (41mg, 0.43mmol} and 2-bromopyridine

(50, 0.52mmol) were added to a solution of the title compound from
preparation 58 (200mg, 0.43mmol) in toluene (3mi), and the reaction heated
at 70°C for 16 hours. The cooléd mixture was evaporated under reduced
pressure and the residue ~ filtered through silica gel, using
dichloromethane:methano! (80:20) as eluant. The product was purified by
reverse phase HPLC on silica gel, using an elution gradient of
acetonitrile:0.1% aqueous trifluoroacetic acid (5:95 to 85:15) to afford the title
compound, as a solid, 13mg.

‘8 (CDCls) : 1.36 (3H, t), 1.48 (3H, 1), 1.57 (3H, 1), 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).

LRMS : mvz 539 (M+1)"

EXAMPLE 69
5-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyl}pyridin-3-yl]-3-ethyi-2-(pyrazin-
2-yl)-2.6-dihydro-7H-pyrazolo[4 ,3-dlpyrimidin-7-one di-trifluoroacetate




extracted with ethyl acetate (2x10m ). The conbi ned organic extracts were
dried (MgSO4) and evaporat ed under reduced pressure to give a gum The
crude product was purified by col um ghromat ography on sili ca8deril 2(¥ng
di chl or o9 AAB et hanol (96:4) as el aaﬁtlto afford the tiPCTaBomimsund as a
beige foam 30ng. 8 (CDCI3) : 1.02 (61-1,'t), 1.42 (3H, t), 1.54 (2H m,
1.94 (2H, m, 2.41 (21-1, q), 2.57 (44, m, 2.65 (3H, s), 2.80 (3H, s),
3.13 (6H, m, 3.76 (2H, t), 4,52 (2K t), 4.67 (2H, t), 8.62 (1 H d),
9.04 (1 H d), 10.68 (1 H, s)L 8 Apdil 3004NV\001/27113'i | Is
PCT/ 1 BO0O/ 01457 EXAMPLE 62 5-f24h HN “ N .

) f)idi n-3_yll 3-ethyl-2-f 1-

- But oxy-5- (4- et hylpi oerazi n- 1-

(et hyl sul phonyl ) pi peri di n- 4-Y 2. 84 di Rvdr o- TH pyrazol of 4, 3-dl pyri m di n-7-
one -S2CH3 The title compoun S obtafned as a white solid, (34%, from
the title conpound from prepgglj on 67 and net hanesui phonyl chlori de,
followng the procedure descrilbed in exanple 61. 8 (CDCI3) : 1.01 (6H, t),
1.40 (3H, t), 1.55 (2H m, 1 (2H, m, 2.08 (2H, m, 2.42 (2H, q), 2.57
(6H, m, 2.90 (3H, s), 3.01-3L18J(81-1, m, 4.01 (21H m, 4.42 (1 H m,
4.66 (2H, t), 8.62 (1 H d), 91 (1 H d), 10.60 (1 H s). EXAWPLE 63

5-f 2- Et hoxy- 5- ( 4- et hyi pi perazi/r,- 1-yl sul phonyl pyridin-3 Y13-ethyl-2-(4

ni t rophenyl -2, 6-di hvdro-7H pyrazol of 4, 3-dl pyrim din-7-one NO2 J 8 April
2004 Cesium carbonate (353mg, 1.09mmol) followed by 2-chloropyrazine (100,

“1.12mmol) were added to a solution of the title compound from preparation
-98 (500mg, 1.08mmol) in N,N-dimethylformamide (10ml), and the reaction
“heated at 120°C for 18 hours. 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 (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 compound, 86mg. ,
8 (CDCl3) : 1.38 (6H, 2xt), 1.58 (3H, ), 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).
LRMS : m/z 540 (M+1)"

EXAMPLE 70
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyhpyridin-3-yli-3-ethyl-2-(thiazol-2-
y)-2 6-dihydro-7H-pyrazolol4,3-dipyrimidin-7-one trifluoroacetate




WO 01/ 27113 PCT/ 1 BOO 41457 Potassium bi s(trinmethylsilyl)amde (134ng,
0.67mmol ) was added to a suspension of the title conpound from preparation
49 (200%, 0.33mmol ) and ethyl acetafé? 501, 0.51 mmol) in eBHg@nib200d5n )
and the WVOMEHYA nixture heated at 120C in a seal ed vessRFTARA0O01457hour s.
The cool ed reaction was concentrated under reduced pressure and the
residue partitioned between .ethyl acetate and water, and the |ayers
separated. The aqueous phase;was egtracted with ethyl acetate, the

conbi ned organi ¢ sol utions drhed ( SOQ, nd evapor ated under reduced
pressure. The crude product [ '*eth%, Jol um chr omat ogr aphy on
silica gel using dichloronet I ('§8~2) as eluant to give the
title conpound as a yell ow oij , ng. 8y(CDCI3) : 1.02 (3H, t), 1.36 (3H,
t), 1.60 (3H t), 2.41 (2H, gNV?2.57 ( m, 3.17 (6H, m, 4.78 (2H, q),
7.82 (2H, d), 8.42 (21-1, d)p=8=66 (1 H d), 9.07 (1 H d), 10.78 (1 H, br
s). LRMS : mz 583 (Mrl){ EXAMGLE 64 2-(4-Aninop

henyl ) - 5- ( 2- et hoxy- 5- (4- et hy pE[ azin-1 -yl sul phonyl) pyridin-3-yll -

3-ethyl -2.6-di hvd ro-7H ovrazql o¥ 4. 3-dl pyri mdin-7-one H2 o=s=0 E (N) JN
A solution of the title conpougld fromexanple 63 (100ng, O0.17mmol) in

nmet hanol (2m ) was added to uspensi on of iron powder (29ngy, 0.52muol)

in ' anmoni um chl oride@él45ng, 0.85mml) in water (2m), and the reaction
heat ed afheotitle ceornpouaer wagheblainacd(ffickt fiem the title tearapounth dreme

filtrateprenaration 58 and 2-bromothiazole, following a similar procedure to that

described in example 69.

8 (CD;OD) : 1.28-1.41 (6H, m), 1.48 (3H, 1), 3.20-3.34 (6H, m), 3.34-3.60 (6H, A
m), 4.65 (2H, q), 7.59 (1H, d}, 7.78 (1H, d), 8.58 (1H, d), 8.78 (1H, d).

LRMS : m/z 545 (M+1)*

Al

EXAMPLE 71
2-(6-Chloropyrimidin-4-yl)-5-[2-ethoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yll-3-ethyil-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

L 2 Cl
O HN =N, =
-~ — N IN
N N N—
I o
Q=85=
]
@
N

Sodium hydride (22mg, 60% dispersion in mineral oil, 0.55mmol) was added
to an ice-cooled solution of the title compound from preparation 58 (250mg,
0.54mmol) in tetrahydrofuran (5ml), and the solution then allowed to warm to
room temperature. 4,6-Dichloropyrimidine (80mg, 0.54mmol) 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



evapor at ed under reduced pressure to give the title conpound as a pale

- brown solid, 93ng. 8 April 2004 WO 01/27113 .~ ! PCT/|BOQ 81457 8 (CDCl 3)
: 1.02 (3H tl) 1.26 (3H, "t), 1.59 (3h. ti)’ 2.41 (2H, q), 2.5%Apa004
3.03 (2HWOPI2ZH13G (4H, ), 3.94 (2H 45T 4.77 (2H, q), 6PESABEMALS), 7.27
(212-1, d), 8.63 (1. H d), 9.07 (1 H d), 10.66 (1 H S). LRV : nfz 553
(M+1) + EXAMPLE 65 5-f 2- Et hoxy- 5- (4- et hyi pi perazi n-|

-yl sul ph YRS I - f di :

(et hvl sﬁ%hﬁﬁa I;é;rg? %%?%th‘lgﬁél tﬂfzti}é{eéilzﬂ!@tg r gl-c gﬁr%rggghzaglleoft%,%ﬂ_o&? pty F i trlrtll%i n-7-
one NHSOXEMBpounrd-gs alpale yelpw swlid, 8mghanesui phonyl chl oride (151, 0.19muol)

(Sam. 0. 4 4iREH - o2 Rchn a8t b Y. The'Bfb 2 TP Al Eae o miar o
[ 00m { eMpen8lUHE mARKezs (2! f 4.78 (2K qITiaME efH, J), 867 iH?bgeé?gg'fﬁ,staf“ ng

o ,
mat eri al renai ni 3_8 so addi t1 ona rreﬂ?anesw phonyl chl of |
0. 19mol ) SwAs! fdre o), WTOt(AH, sbaction stirred for a further hour. The

o uti on, CARSLREAEA R INEIE 1 acetate The  conbined of gani ¢ extract s
were dried (MgJSO4) and concentrat ed under
EXAMPLE 72
5-[2-Ethoxy-5-(4-ethyipiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-(pyrimidin-
2-yl}-2.6-dihydro-7H-pyrazolo[4 3-d]pyrimidin-7-one

N

(,/
J

- The title compound was obtained (8%), from the compound from preparation
58 and 2-chloropyrimidine, following a similar procedure to that described in
example 71.

Found : C, 53.33; H, 5.36; N, 23.12. Cz4HzsNgO4S requires C, 53.42; H, 5.42;
N, 23.36%.

3 (CDChL) : 1.03 (3H, t), 1.37 (3H, 1), 1.59 (3H, t), 2.41 (2H, qg), 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).

LRMS : m/z 540 (M+1)*

EXAMPLE 73

- 5-[5-(4-Ethyipiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yi]-3-ethyl-
2-(pyrimidin-2-yl)-2 .6-dihydro-7H-pyrazolo{4 3-d]pyrimidin-7-one




reduced pressure. The residual solid was purified by colum chronat ography
on silica gel using dichloronethane: net hanol : 0. 88 ammoni a (90: 10: 1) as

el uant, then repeated using dichl oronet hane: met hanol : 0. 88 am8dipat 2Q035: 5: 1)
to af forwQésemix | e conpound, 36ng. 8 1@ 3) : 1.03 (31-eCTimsoo/cksssd (3H,
t), 1.59 (3H, t), 2.42 (2H, q), 2.58 (4H, m, 3.14 (9H m, 4.78 (2H, q),
6.92 (1 H s), 7.44 (2H, d), 7.58 (2H, d), 8.65 (1 H d), 9.07 (1 H d),
10.75 (1 H s). LRV : nliz 661 (Mt1)+ 8 April 2004 WD 01/27113 1

PCT/ 1B00/ 01457 EXAMPLE 66 5% Echo b- 4-eth | i erazin-I- Isul hon I

ridin-3- | -3-eth |-2-hen |- 246-di hWdr gn7H prazol oF4. 3-di pvrim di n-7-one
0 o=s=0 CN) JN Pyridine (0.1 ni@ HN s>added to a mxture of the
title conpound from preparati , %; 4nmol ), copper (11) acetate

nonohydrate (145nmg, O0.72mmuol) by onic acid (132ny, 1.08mmvl) and
4A nol ecul ar sieves (392ng) i nyd met hane (5ml), and the reaction
stirred at room tenperature foas=b days. The reaction m xture was filtered
and the filtrate evaporated unger reduced pressure. The crude product was
purified by colum chromatogrpphy on silica gel using

di chl or onet hane: net hanol : 0. 88 nia (97:3:0.5) as eluant, and triturated
with ether:hexane. The resultin solid was filtered and recrystallised
from i so-propanol : di chl oronet hahe to give the title conpound as a solid,
200mg. Sodium hydride (19mg, 60% dispersion in mineral oil, 0.48mmol) was added
- to an ice-cold solution of the title compound from preparation 69 {200mg,

0.41mmol) in tetrahydrofuran (4ml), and the solution stirred for 30 minutes. 2-

ek

Chloropyrimidine (56mg, 0.48mmol) 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 (MgSQ,), and evaporated under
reduced pressure. The crude prbduct was purified by column chromatography
on silica gel using an elution gradient of dichloromethane:methano! (100:0 to
95:5) to give the title compound, 31mg.

8 (CDCl3) : 1.02 (3H, 1), 1.36 (3H, 1), 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, 1), 7.42 (1H, m), 8.64 (1H, d),
8.95 (2H, d), 9.02 (1H, d), 10.82 (1H, s).

LRMS : m/z 570 (M+1)*

EXAMPLE 74
2-(1,3-Benzoxazol-2-vl)-5-[5-(4-ethylpiperazin-1-yisulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl]-3-ethyl-2,6-dihydro-7H-pyrazolo[4, 3-dipyrimidin-
7-one




8 (CDCI3) : 1.02 (3H, t), 1.47 (3H, t), 1.60 (3H, t), 2.42 (2H, 'q), 2.58
(44, m, 3.10 (2H, q), 3.17 (4H m, 476(2H q), 7.40 (1 H m, 7.51
(2H, m, 7.80 (2H, d), 8.67 (1 H d), 16 (1 H, s), 10.90 (8Aar!23004 LRVS
C mz 538“’9M§1ﬂ3 EXAMPLE 67 1 F’ PCT/IB00/01457

2- (4- Cyanophenyl ) - 5-f 2- et hoxy- 5- (4- et hvl pi perazi n-1

yl sul phonyl ) pyridin-3-Y1 3-eth |-2 6-dih dro-7H razolo 4 3-d rinidin-7-one
8 April 2004 WD 01127113 ~oPCT/1B00/ 01457 CND A mi xture of the title
conpound from preparation 5 ‘LASOrrg,OO 22mmol ), copper. (I1) acetate

nonohydrate (58ng, 0.29mol) enzen ic acid (63ng, 0.44mol)
and 4A nol ecul ar sieves (156ny) _____'me(’( 1 and N-net hyl pyrrolidine
(1 M) was irradiated by mcrg | @ or 3x10 seconds,
foll owed by 2 x20 seconds. Th s evaporated under reduced
pressure and the residue purifiped by cofl um chromatography on silica gel
usi ng di chl or onet hane: net handb=.§)?<88 ammoni a (95:5:0.5) as eluant. The
product was recrystallised frao i chl or onet hane: i so-propanol to give the
title conpound, 45ng. 8 (CDC1§“| 1.03 (3H, t), 1.49 (3H, t), 1.62 (3H t),
2.42 (2H, q), 2.58 (4H, m (2H, q), 3.17 (4H, m, 4.58 (2H, q), 7.79
(2H, d), 8.14 (2H, d) 870(/|—| d, 9.16 (1 H d), 11.09 (1 H, s). LRV
mz 563 (M1)* EXAIVPLE 68

3 ot hyl - S i icraBdrch e e U THONT §P e Eofipund, from
di trifl uopeparatdre6@and@-chlorobenzoxazole, following the procedure described in
example 73.
8 (CDCly) : 1.02 (3H, 1), 1.50 (3H, 1), 2.42 (2H, q), 2.58 (4H, m), 3.18 (4H, m),
3.59 (3H, s), 3.62 (2H, q), 3.87 (2H, 1), 4.80 (2H, 1), 7.43 (2H, m), 7.64 (1H,
m), 7.80 (1H, m), 8.65 (1H, d), 9.02 (1H, d), 10.98 (1H, s).
LRMS : m/z 609 (M+1)*

EXAMPLE 75
3-Ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yil-

rimidin-7-one

Potassium bis(trimethylsilyl)amide (294mg, 1.47mmol} was added to a
solution of the compound from example 66 (200mg, 0.37mmol) in 2-
methoxyethanol (10mi), and the reaction heated under reflux for 18 hours.
The mixture was evaporated under reduced pressure and the residue purified
by column chromatography on silica gel using



I N8 April 2004 WD 01/27113 120 PCT/1B00/ 01457 o=s=0 (N) N J, 2CF3CO2H
Tri s(di benzyl i deneacet one) di pal |l adium (0) (8ng, 0.009nmol ), R-B1NAP (8ng,
0. 013mml ), sodiumtent butoxide (41ﬂ§ 0. 43mmol ) and 2- bron&&pnh&ﬂ’ﬂﬂe
(501. 1, wodzamaB) were added to a sol iton of the title. cerpmoodidsyom
preparation 58 (200ng, 0.43mmol) in toluene (3m), and the reaction heated
at 70C for 16 hours. The cooled m xture was evaporat ed under reduced

' fi | dth
G ohi or ERRBBHARE:mehares o3 Soimoniaotar s 19" sRcatiatit e mipdveteq by
rever se whgsecrdtalised Srnbmc AichRdromEthare: ﬁb-ﬁo’oﬁhh@ﬂ te" g Me Uesired

acetonitrile:0.1 % aqueous trifluoroacetic acid (5:95"to 85:15) to afford
the tit|eompoundas® white solid) 82mg.13ny. -8 (CDCI3) : 1.36 (3H, t), 1.48 (3H

4 77 (2|ZF‘S'§'§ﬁj @éﬁeg(ﬁ(gﬁs %’1@%%‘; rasr% fesq'-g'%gsaé(kéﬁ%nﬁ%é@(zm(ql H,
d), 10.8R. 12.278%(1 H s). LRVB : iz 539 (Mr1) + EXAMPLE 69 .

5-L2-Eth 4- et hyl h | d 3-vyl|-3-ethyl-2-
ot | S BB D (SR B it (A 2 PO )8 BT Al 3.16 R ons et L 6

8 April 2Q9%4H, m), 3.56 (3H, s), 3.84 (2H, 1), 4.58 (2H, 1), 7.38 (1H, m), 7.48 (2H,
m), 7.80 (2H, m), 8.64 (1H, m), 9.04 (1H, m), 11.10 (1H, brs).
LRMS : m/z 568 (M+1)*

EXAMPLE 76 {
5-[2-Ethoxy-5-(4-methyipiperazin-1-ylsulphonyhpvridin-3-yi]-1-(2-
methoxyethyl)-3-n-propyl-1.6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one

E?j

A mixture of the 'title compound of preparation 57 (440mg, 0.82mmol), and
potassium bis(trimethylsilyl)amide (196mg, 0.98mmol} in ethanol (15ml) was

~ heated at 100°C for 18 hours, in a sealed vessel. The cooled mixture was
concentrated under reduced pressure, the residue partitioned between ethyl
acetate (20ml) and brine (10ml), and the layers separated. The orgémié phase
was separated, dried (MgSQ;), 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, 275mg, asa pale yellow solid.



WO 01/27113 12 PCT/1B00/ 01457 Cesi um carbonate (353ng, 1.09mmmol) foll owed
by 2-chl oropyrazine (1001L1, 1. 12nnDI) were added to a solution of the
title conpound from preparation . g(ﬁ 500y, 1.08mml) in 8 April2004

N, N- di meQP¥& i de (10m), and t helfedction heated at PCTOBIGWHSTLS
hours. The cool ed m xture was evaporated under reduced pressure and the
resi due was purified by. col u/m chromat ography on silica gel using

e THIOBERN R P00 €. B AE e, . Beae B g L
010 11 USSR S 6 oy e 7 acncerg g ) G, o550

t) 2. 98- 9,5;99(@# sH 10.8142H, s} q) 3.76 (2H, m, 4.00 (2H m, 4.78 (2H,

8.57- $8 (1 H d), 9.57 (1 H s). LRVE: mz 540 (M1){
EXAIVPLE 7&% ﬁ%ﬁ (N%‘I 4-eth 1 i erazin-l- Isul hont ridin-3- 1 -3-eth
1-2- thiazoi-2- yl)-2,6-di hydro-7H pyrazol ol 4. 3-dl pyri m di n-7-one
trifluoroacetate 12 8 April 2004 W 01/27113 PCT/1BOQ 01457 C=S=0 | (N) N
J The title compound was obtained, (7% fromthe title conpound from
preparation 58 and 2-bronothi azole, followng a simlar procedure to that
described in exanple 69. 8 (CD30CD) : 1.28-1.41 (6H, m, 1.48 (3H, t),
3.20-3.34 (6H, m, 3.34-3.60 (6H,

EXAMPLE 77
5-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-vi]-3-ethyl-1-(2-
methoxyethyl)-1.6-dihydro-7H-pyrazolo{4.3-dlpyrimidin-7-one

(]
J

A mixture of the titte compound of preparation 56 (1.02g, 1.9mmol) and
potassium fert-butoxide (533mg, 4.75mmol) in ethanol (40ml) 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
(50ml} and brine (25ml), and the layers separated. The organic phase was
washed with brine (25ml), dried (MgS0O,), and evaporated under reduced
pressure. The crude product was purified by column chromatography on silica
gel, using an elution gradient of ethyl acetate:methano! (100:0 to 90:10) to
“afford the title compound, 698mg, as a pale yellow solid.
Found : C, 53.00; H, 6.39; N, 18.87 C23H33N;OsS requires C, 53.16; H, 6.40;
N, 18.87%



m, 4.65 (2H, q), 7.59 (1 H d), 7.78 (1 H, d), 858 (1 H d), 878 (1 H,
d). LRV : nlz 545 (M+1l)+ EXAMPLE 71 ’ —

2- (6-Chl oropyrim din-4-vl)-5-f2-ethoxys5- (4-ethyl pi perazin-1 8#gril 2094 |
ridin-3-WPUBIEGh. | -2 6-dih dro-7H ﬁa%é.‘lo 4 3-d rimdi n-ECHRB08uMHITUM
hydri de (22ng, 60% di spersion in mneral oil, 0.55mvl) was added to an
i ce-cool ed solution of the title conpound from preparation 58 (250ny,

0. 54mol & 4 t.r n ) [ the Ayt 0 warm
to r oomst(gppc%?e’dt ﬁb é%@g{ gfa‘éﬁ%%'bﬁy?% Gil?fieﬁ'(()%%ng@% C@"l?ﬂ‘?’j ﬁ was )’added,
and  t he3j00a@H, ), 3115 (4H, w), 36 (BB, },53.88(RH, Y478 (Herh)1B:E3(HH Was
evaporated under reduced pressure and the residue purified by colum

chr omat oﬁ}s%("‘éns)sﬂpﬁ?aﬁé'bls)usi ng di chl or onet hane: nmet hanol : 0. 88 ammoni a
(95:5:0. py :W§5@W(yl+ 804 12" 1 WD 01/27113 PCT/ | BOO 41457 el uant. The
product was triturated w'th dichloronmethane to afford the title conpound
as a pale yellowsolid, 5ng. 8 (CDCI3) : 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), 840 (1 H s), 867 (1 H d, 897 (1 H s), 9.10 (1 H d), 10.79 (1
H s). LRMs : mz 574, 576 (M+1)+ EXAMPLE 72 5- 2-Ethox -5- 4-eth | i
erazin-1- Isul honl ridin-3- 1 -3-eth I-2- (mdin-

2-yl) -2, 6-di hvdro- 7H pyr azol o[ 4, EXAMRLE #8di n- 7- one 0 o=s=0 CND N J

2-Cyclobutyimethyl-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(pyrrolidin-
1-yhpyridin-3-yl}-2 6-dihvdro-7H-pyrazolo[4.3-d]pyrimidin-7-one

Oy 1,
N~ N /N\N

0=‘=0
N

(/)
)

A mixture of the title compound from example 7 (200mg, 0.38mmol) and

copper sulphate pentahydrate (74mg, 0.30mmol) in pyrrolidine (4mi) 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 twice using an elution gradient of dichloromethane:methanol (100:0

- 1o 95:5) to give the title compound as a pale brown solid, 109mg.

& (CDCls) : 1.04 (3H, m), 1.38 (3H, 1), 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).

LRMS : m/z 555 (M+1)*

Example 79
2-Cyclobutyl-5-[2-ethoxy-5-(4-ethylpiperazin-1-yisuiphonylpyridin-3-yl]-3-

ethvl-2,6—dihvdro-7H-Dvrazo!oI4.3-(1]pwimidin-7-one




The title conpound was obtained (8%, fromthe conmpound from preparation

58 and 2-chloropyrimdine, following a simlar procedure to that descri bed
in exanple 71. Found : C, 53.33; H, 5.36; N, 23.12. C24H29No®4Giy Wi r es
C. 53.42:WR01B7U3. N, 23.36% 8 (CDCI3}241.03 (3H, t), PCIABOYHMA4ST), 1.59
(3H, t), 2.41 (2H, q), 2.58 (4H, m, 3.17 (41-1, m, 3.55 (2H q), 4.78
(2H, q), 7.42 (1 H m, 864 (1 H d), 895 (2H, d), 9.11 (1 H d), 10.73
(1 H s). LRV : mz 540 (M+1l)+ EXAVELE 73

5-15-(4- Et hyl pi perazi n-1-yl sul phonyl J} 2- ( 2- net hoxyet hoxy

pyridin-3-yl 1-3-ethyl 2-(pr~J
inidin-2-y|)-2,6-dihydro§?::\

ri n-7-one 8 April 2004 WO

01/27113 124 PCT/ |1 B00/ 01457 9 0% di spersion in m neral
oil, 0.48mmol) was added ¥te- lution of the title conmpound
from preparation 69 (200ng,| 0.41 mmol ) in\tetrahydrofuran (4m ), and the
solution stirred for 30 m 2 2- Chloropyrimdine (56ng, 0.48mmol) was

under reflux for 18 hours. The m xture was
evapor at ed under reduced e, the residue diluted with water, and
extracted with dichloronethanp. The conbi ned organic extracts were dried

(MgS™), and evapor at ed unt(:liN)Eeduced pressure. The crude product was
0

added, and the reacti on heate

purified by colum chromat qgrapflly on silica gel using an elution gradient
of dichl oronet hane: net hanol|f (10(4:0 to 95:5) to give the title conpound, 31
ng. S (CDCI3) : 1.02 (3H, t)yw% 36 (3H t), 2.42 (2H q), 2.58 (4H ),
3.18 (4H, n), 3.50 (2H, q), B.58 (3H, s), 3.88 (214, t), 4.80 (2H t),
7.42 (1 H n), 8.64 (1L H d).J 895 (2H d), 9.02 (1 H d), 10.82 (1 H s).

A mixture of the compound from preparation 83 (440mg, 0.83mmol),

potassium bis{trimethylsilyllJamide (500mg, 2.51mmol) and ethyl acetate (100

ul, 1.0mmol) in ethanol (10ml) 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 chromatography on silica ge! using an elution

gradient of dichloromethane:methanol (100:0 to 95:5) to afford the fitle

compound, 263mg. '

"Hnmr (CDCls, 300MHz) &: 1.01 (3H, t), 1.35 (3H, 1), 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).

LRMS : m/z 516 (MH")

Example 80
2-Cyclopentyl-5-[2-ethoxy-5-(4-ethylpiperazin-1 -ylsulphonyhpyridin-3-yi}-3-
ethyl-2 6-dihydro-7H-pyrazolo[4.3-dipyrimidin-7-one




LRVS @ nmlz 570 (M+1l)} EXAMPLE 74

2-(1, 3- Benzoxazol 2-vl)-5-f5-(4-ethylaiperazin-|I -ylsul phonyl)-2-(2 netho
etho ridin-3- | -3-eth 1-2 6-dih dro-7H razolo 4 3-d rinidi ndAprilg{i§48
April 20820 %161/27113 12s PCTI | BOO Q397 The title conPETABIRM5DDt ai ned
(35%, fromthe title conpound from preparation 69 and :

2-chl or obenzoxazol e, followi ng the procedure described in exanple 73. S
(cbCl'3) @ 1.02 (3H, t), 1.50 (3H, tp, 2.42 (2H, q), 2.58 (4H m, 3.18 (4H,
m, 3.59 (3H, s), 3.62 (2H q), t), 4.80 (2H, t), 7.43 (2H, m,
7.64 (1 H m, 7.80 (1 d), 9~Q (1 H d), 10.98 (1 H,

s). LRVM5 : nmlz 609 (M+1){ E thml- 4- et hyEpi perazin

_1- yIsquhonyI) 2- ( 2- met hoxyet ho di - 3-y P- phenyl - 2, 6-di hvd
ro-7H pyrazol of 4, 3-dl pyragm Ne O Rotassi Um bi s(trinethylsilyl)am de
(294ng, 1.47mmol) was addfgd to}a [ of the conmpound from exanpl e 66

(200ny, 0.37mmol) in 2- Om ), and the reaction heated
under reflex for 18 hours. |The m xture was evaporated under reduced
pressure and the residuegadgtioed by colum chronmat ography . on silica gel
usi-ng WO 01/27113 8 April 2do4 126 - PCT/ 1B00101457

di chl or onet hane: net hanol : ()C?Bjimmni a (97:3:0.5) as eluant. The product

N

J

Potasssium bis(trimethylsilylyamide (450mg, 2.25mmol) was added to a

VRN,

suspension of the compound from preparation 84 (243mg, 0.45mmol) in
ethanol (5ml), and the mixture heated at 100°C in a Reactivial® for 24 hours.
Tic analysis showed starting material remaining, so additional potassium

. bis(trimethylsilyl)amide (250mg, 1.25mmol) 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 [ayer was extracted with ethyl acetate
(2x), the combined organic solutions washed with brine, dried (MgS0,), and
evaporated under reduced pressure. The crude product was purified by
column chromatography on silica‘gel using methanol:dichloromethane (2:98)
.as eluant, and triturated with ether to afford the title compound as a white 1
powder, 55mg. — '

" "Hnmr (CDCl;, 400MHzZ) & : 1.02 (3H f), 1.39 (3H, t), 1.55 (38H, )}, 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). |
LRMS : m/z 530.8 (MH")
Anal. Found: C, 57.17; H, 6.65; N, 18.14. Css5H3sN;04S requires C, 56.69; H,
6.66; N, 18.51%.



was recrystallised fromdichl oromet hane: i so-propanol to give the desired
conpound as a white solid, 82ng. Found : C 57.06; H, 5.83; N, 17.27.
C27H35N706S requires C, 57-13; H 5. 86; j\r 17.27% 8 (CDCl 3)8Apm 2994 3H,
t), 1.46 WeORL2IN3 2 42 (2H, q) 2.57 (414 ?\‘) 3.16 (2H, qPCT/IBOAM4SAUH, 1),
3.56 (3H, s), 3.84 (2H, t), 4.58 (2H, t) 7.38 (1 H, n) 7.48 (2H, m,
7.80 (2H, m, 8.64 (1 H m, 904(1H , 11 10 (1 H, br s). LRMS: rn/z

568 (Mrl)' EXAMPLE 76 5- 2-Etho -3y Q@%% i erazin-l- |sul hon I

ridin-3- t -1- 2- nethoxyethyl) _ 3 1 6 di hydr o- 7H-pyrazo| of
ethyiS m ouisd! 43

4, 3-dl avr i 2824
i l.yl.).amg de (196ng
Lé@&ﬂgﬁ in a seal ed

(440ng 0. 82mml ),

0.98mmol ) in et hars o , :

vessel . The cool ed nlxture was concontrated under reduced pressure t he
residue partitioned between ethyl agetate (20m ) and brine (10nml), and the
| ayers separated. The oggath phas parated, dried (MgSO), and
evapor at ed under reduced pressur N crhge product was purified by

col um chromat ography on sililca gdk U
di chl or.onet hane: met hanol (K00 0 9RT5)
275ng, as a pale yellom/solld (fc) 1127113

PCT/ 10000/ 01457 8 (CDC13) 3L 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 (1gd=s=sH 9.09 (1 H s), 10.81 (1 H s). LRV : mz

520 (M+1)+ EXAMPLE 77
N
Sj

The title compound was obtained as a white powder in 41% vyield from the

o affgrdthe title conpound,

compound from preparation 85; following the procedure described in example
80. | |
YHnmr (CDCls, 400MHz) & : 1.01 (3H, 1), 1.30 (4H, m), 1.40 (3H, 1), 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).
LRMS : m/z 547.7 (MH")

Example 82
2-Cyclohexyl-5-[2-ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-yi]-3-
ethyl-2.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one




5- 2-Etho -5- 4-eth | i erazin-1- |Isul hon I ridin-3- I -3-eth |-1- 2-

met hoxvet hvl ) -1, 6-di hvdr o- 7H-pyrazol ol 4, 3; dl pyrimdin-7_one o=s=0 | (N) N
J Anixture of the title conpound of preparation 56 (1.02g, 18#8nfid004and
pot assi IWPIER2THBUt oxi de (533nmy, 4.75nniglrin et hanol (40rFOT/IBAG/0TMSAt ed at
100C in a seated vessel for 18 hours. The™cool ed m xture was concentrat ed
under reduced pressure and the residue partitioned between ethyl acetate
(50nml) and brine (25nml), and the | agers separated. The organic phase was
washed with brine (25ml), dried (MJFOX4), and evaporated under reduced

pressure. The crude progae.t\ was pu | edppy colaum, chronmat ography on silica
-gel, using an el ution “grad@ent acet g gt hanol (100:0 to 90:10)
to afford the title conpourjd, 698ny, Npa C ow solid. Found : C,

53.00; H. 6.39; N, 18.87 lres —53.16; H, 6.40; N, 18.87%
8 April 2004 WO 01/27x13||PCT/|{BOO 01457 \12 8 (CDCI3) : 1.03 (3H, t), 1.40
(3H, t), 1.59 (3H, t), 2. (4H, m, 3.00 (2H, q), 3.15 (4H,

m, 3.35 (3H, s), 3.88 (2H, m, 863 (1 H s), 9.09 (1 H

s), 10.83 (1 H,s). LRVB _Jflz 520 (M1)+ EXAMPLE 78

)
P

The title compound was obtained as a white solid in 35% vyield, from the

compound of preparation 86, following a similar procedure to that described
in example 80. _
"Hnmr (CDCls, 400MHz) 3 : 1.02 (3H, 1), 1.80-1.50 (6H, m), 1.58 (3H, 1), 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).

LRMS : m/z 548.8 (MH*)

Anal. Found: C, 57.23; H, 6.96; N, 17.54. CasHa;N704S requires C, 57.44; H,
6.86; N, 18.03%.

Example 83
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsuiphonyl)pyridin-3-yil-2-(2-ethoxyvethyl)-3-
ethyl-2,6-dihydro-7H-pyrazolo[4,3-dipyrimidin-7-one




2- Cycl obut vl met hyl - 3- et hyl - 5-r 5- (4- et hvl gi ger azi n- 1-yl sul ohonyl ) - 2- (ayrroli
din 1 -yl)pyridin-3-yll-2,6-di hydro-7_wazol 0l4 3-d] pyri m din-7-one 0=s=0

IN N J.

xture of the title conpound from exanple 7 (2008dpri2t98nmol )

and copp P"?ﬁ?’ﬂﬁa{e pent ahydrate (74n§,3Q.30mmt) in pyr rRSIEEEHEI4SAN] ) was
heat ed under reflux for 18 hours. The cool ed m xture was concentrated under
reduced pressure and the resi-due purified by colum chromat ography on

silica gel twice using an elution gradient of dichloromethane: met hanol
(100:0 to 95:5) to give the titlel]lcompound as a pale brown solid, 109ng. 6
(CDCI3) : 1.04 (3H, m _~n38 (3H w0 (8H m, 2.10 (2H, m, 2.37-2.68
(5H, m, 3.00 (2H, q), 3.1 Hit , B 4H, m, 4.32 (2H, d), 8.00 (1 H,
s), 8.58 (1 H, s). LRVS : Wm 2- Cycl obut yl - 5- C2

- et hoxy- 5- (4- et hyl pi per agi’n= ) pvridrm3-yl | - 3-

et hyl - 2, 6-di hvdr o- 7H avr gzol o 4.3-d|py_rinidin-7-3hg_3 April 2004 WO

01/ 27113 12 9 PCT/ | BBQO

A m xture of the conpound from

preparation 83 (440ng, 0.83mmol), potassiumbis(trinmethylsilyl)am de

(500ny,

2.51 mmol ) and g§gd—gretate (100 d, 1.0mml) in ethanol (

10nd )

was heated at 120C in a sedled ,vessel for 18 hours. The cooled mixture

was evapor at ed under redljﬁ?tj)ressure and the

N

J

Potassium bis(trimethylsilyl)Jamide (256mg, 1.28mmol) was added to a
solution of the compound from preparation 70 (170mg, 0.30mmol) and ethyl
acetate (30mg, 0.33mmol) in ethanol (5ml), and the reaction heated at 130°C
for 6 hours. The cooled mixturé was evaporated under reduced pressure and
the residual yellow solid was pdriﬁed by column chromatography on silica gel
using dichloromethane:methanol (97:3) as eluant. The product was triturated
with isopropyl ether then re-purified by column chromatography using an
eiution gradient of dichloromethane:methanol (100:0 to 90:10) to afford the
title compound, 20mg. '

*Hnmr (CDCls, 400MHz) &: 1.00 (3H, 1), 1.10 (3H, 1), 1.40 (3H, 1), 1.54 (3H, 1),
2.40 (2H, q), 2.50 (4H, m), 3.05 (2H, q), 3.10 (4H, m), 3.40 (2H, q), 3.90 {2H,
1), 4.42 (éH, 1), 4.70 (2H, q), 8.60 {1H, s), 8.00 (1H, s), 10.60 (1H, s).

LRMS : m/z 535 (MH") o

Anal. Found: C, 53.97; H, 6.64; N, 18.14. C2:H3sN;OsS requires C, 54.02; H,
6.61; N, 18.37%. )

Example 84
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonylipyridin-3-vii-3-ethyl-2-[(1S)-1-
methyl-2-methoxyethyl)-2.6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one




resi due was purified by colum chromatography on silica gel using an
elution gradient of dichloronethane: nethanol (100:0 to 95:5) to afford the
title conpound, 263ngy. '-Hnnr (CDCIS 300MHz) 8: 1.01 (3H, t)8Aprig20a3H,
t), 1.58W08H2711}, 1.96 (2H, , 2. 38‘4}2% A0 (8H, m, 2.98 XcitAmonpiss3. 14 (4H,
m, 4.76 (2H, q), 4.96 (1 H, n) T H d), 9.02 (1 H d), 10.59 (1 H,
s). LRM5 : nmlz 516 (M#4) Exanple 80 2-Cclo en |-5- 2-etho -5- 4-eth | i
erazin-1- Isul hont ridin-3- | -3 ethyl-2.6-dihydro-7H pyrazolo 4.3-d
yrinmdin-7-one 8 April 2004 WO 01A4p7113 1 PCT/1BOQ/ 01457 O4-S=O C N

Potasssiun1bis(trineth6/5<\ _ |) was added to a
suspensi on of the conpbund (243ny, 0.45mmol) in

et hanol (5m ), and the m xt -in a Reactivial(r) for 24
hours. Tic analysis sho

rial temaining, so additional
pot assi um bis(trinethyl , 1.25mmol ) and ethyl acetate (3
drops) were added, and t\e action heayed at 1110C for 18. hours. The
cool ed m xture was partitl ned between“et hyl acetate and sodi um
bi car bonat e sol ution, {)i he_phases separated. The aqueous |ayer was
extracted with ethyl acetat c€2x) t he conbi ned organi c solutions washed
with brine, dried (MgSO4), @and evaporated under reduced pressure. The

crude product was purifir;:y col um chr omat ogr aphy on silica gel using
)

met hanol : di chl or onet hane }(2: 9 as eluant, and triturated with ether to
afford the title conpoun white powder, 55ny.

P

Potassium bis(trimethylsilyl)amide (2.10g, 10.5mmol) was added to a solution
of the compound from preparation 90 (1.20g, 2.177mmol) and ethyl acetate
(200;1|, 2.02mmol) in ethanol (40ml), and the reaction heated in a sealed
vessel at 130°C for 6 hours. The cooled mixiure was concentrated under
reduced pressure and the residue partitioned between ethyl acetate and
water, and neutralised by the addition of solid carbon dioxide. The layers
were. separated, the aqueous phase extracted with ethyl acetate, and the
combined organic solutions dried (Na,SO,4) 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,
250mg.
THnmr (CDCls, 300MHz) &: 1.02 (3H, ), 1.39 (3H, 1), 1.58 (6H, m), 2.41 (2H,
q), 2.56 (4H, m), 3.08 (6H, m), 3.22 (3H, s), 3.74 (1H, m), 398(1H m) 4.74
(3H, m), 8.62 (1H, d), 9.02 (1H, d), 10.58 (1H, s).
Anal. Found: C, 53.79; H, 6.61; N, 18.26. C24HasN;OsS requires C, 54.02; H,
6.61; N, 18.38%.

Example 85
- 5-{2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonylpyridin-3-yl}-3-ethyl-2{(1R}-1-
methyl-2-methoxyethyll-2,6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one




1 Hnnr (CDCI 3, 400MHz) 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 (1 H m, 88\;)6'.12((011H
s), 9.02 WOO27H$ 10.55 (1 H, s). LEMBY nfz 530.8 (MH)POLEROeOEsTNd: C,
57.17; H, 6.65; N, 18.14. C25H35N7/MA4S requires C, 56.69; H, 6.66; N,
18.51% -8 April 2004 WD 01/27113 131 PCT/ 1B00/ 01457 Exanple 81 2-C clo en
(nmeth | -5- 2-etho -5- 4-eth | i eragn-I- Isul hon I ridin-3-

y1-3-ethyl -2, 6-di hydro-7H ovrazol ol 4] 3-dl cyri mi di n- /-one 0 The title
conpound was obtai ned as_awhite r ig 41 %@l d fromthe conpound
from preparation 85, follow Uxe défscribed in exanple 80.
"Hnnmr (CDCl 3, 400MHz) 8: 1.0 m, 1.40 (3H, t), 1.54
(5H, m, 1.70 (2H, m, 2. , 2.63 (1H, m, 3.02 (2H,
q), 3.12 (4H, m, 4.20 ( 8.61 (1 H d), 9.03 (1 H,
d), 10.60 (1 H s). LRV . Exarrple 82 2-C ctohe I-5-
2-etho -5- 4-eth | i erazin-{T- |sul ridin-3- I -S- eth t-2 6-dih
dro-7H razolo 4 3-d rlm%un _L'\ﬁne 8 April 2004 V\001127113 i~ .

PCTI | BOO 01457 N _
Sj

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.

"Hnmr (CDCls, 300MHz) &: 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).

LRMS : m/z 534.4 (MH")

Anal. Found: C, 53.67; H, 6.62; N, 18.27. Cz4HasNsOsS requires C, 54.02; H,
6.61; N, 18.38%.

- Examgle 86
5-{2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yi}-3-ethyl-2-(3-
methoxy-n-propyl}-2.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one




N O=5=0 ('N) The title conpound was obtained. as a white solid in 35%
yield, fromthe conpound of preparation 86, followng a simlar procedure
to that described in exanple 80. 'Hnnmr (CDA 3, 400MHz) 8 : 18@@ri(2164 t),
1.30-1.500WAR™MK), 1.58 (3H t), 1.78 {8 M. 1.98 (4H roTMEDdOBUsG2H, ),
2.41 (2H, q), 2.55 (4H, m, 3.05 (2H, q), 3.16 (4H m, 4.23 (1 H m,
4.75 (2H, q), 861 (1 H s), 9.01 (1 H s), 10.54 (1 H s). LRMs: mz
548.8 (M) Anal. Found: C, 57.23,5H, 6.96; N, 17.54. C26H37N704S requires
C, 57.44; H, 6.86; N, 18.03% Ex l e 83

5-1.2- Et hoxy-5- (4-et hylLpiperazin,
pyri di n-3-yid-2-(2-et hoxyePhyl 13
et hyl - 2. 6-di hydr o- 7H pvrazpl of 4} 3- di I'R-7-one 0 8 Apri-l 2004 WO

01/ 27113 PCTI | BOO A 457 Fg:zksi—\mbis(t(rrethylsilyl)arride
(256ng, 1.28mmol) was a Fled tjo a solution of the\conpound from preparation
70 (170ng, 0.30mmvol) andsethyl acetate/(30ny, 0.?3mm|) I n ethanol (5nl),
and the reaction heated atY130C for 6“hours. The cool ed m xture was

evapor at ed under reduceg___p esgure and

|
(Nj
J
Potassium bis(trimethylsilyl)amide (145mg, 0.72mmol) was added to a
sofution of the compound from preparation 88 (200mg, 0.36mmol) in 3-

methyi-3-pentanof (4ml), and the reaction heated at 130°C for 10 hours, then
cooled. The mixture was evaponfated under reduced pressure and the residue
purified twice by column chromatography on silica gel using
dichloromethane:methanol (97:3) as eluant, to afford the titte compound,
40mg.

"Hnmr (CDCls, 400MHz) &: 1.00 (3H, 1), 1.40 (3H, 1), 1.57 (3H, 1), 2.20 (2H,
m), 2.42 (2H, m), 2.60 (4H, m}, 3.03 (2H, ), 3.15 (4H, m), 3.30 (3H, s), 3.35
(2H, 1), 4.40 (2H, 1), 4.72 (2H, q), 8.60 (1H, s), 9.00 (1H, s), 10.60 (1H, br s).
LRMS : m/z 535 (MH")

o
i, '\\

Example 87
2-Cyclobutyl-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yi]-2.6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one




the residual yellow solid was purified by colum chromatography on silica
gel using dichl oronet hane: net hanol (97:3) as eluant. The product was
triturated with isopropyl ether then re-purified by colum chAered@gr aphy
usi ng an WeI04R7IdA gr adi ent of dichl or oqeghane: net hanol (1@ TABO@ORAS7 10) to
afford the title conmpound, 20ny. 'Han?'l(D' 13, 400MHz) 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), 3.80 (2H, t), 4.42 (2H, t), 4.70 (2H,
q), 8.60 (1 H s), 9.00 (1 H s), 10.60[](1 H s). LRM : mz 535 (M) Anal.

Found: C, 53.97; H, 6.640 N\, .14, C24H35N7GQPS requires C, 54.02; H,
6.61; N, 18.37% Exangle 8% 5-f Q HN =\ .
2-' Et hoxy- 5- (4- et hyl pi per azi n- 1-jyl sul jphony}.) pyf'i di vl)-3-ethyl-2-C(1

S)-1 nmeth I-2-nmetho eth | -2y zolo &4 3-d rimdin-7-one 8
April 2004 WD 01/27113 134 P{T/1 BP0/ 01457 Poyassi um
bis(trinmethylsilyl)amde (2.1 added to a solution of the
) and ethyl acetate (200,

Lhe reaction heated in a sealed vessel at
130C for 6 hours. The cooled M xgure was concentrated under reduced
pressure and the residue partitjmned between ethyl acetate and water, and
neutralised by the addition of” solhd carbon di oxide. The |ayers were.
separated, the aqueous phase ¢xtrag¢ted with ethyl acetate, and the

conbi ned organi c sol utions dri 2504) and evaporated under reduced
pressure. The crude product was purified by col um chromat ography on silica
gel using an elution gradient of dichloronethane: nethanol (99:1 to 96:4),
and the product crystallised“fromether/pentane to afford the title

conpound, o mixture of the compound from preparation 83 (238mg, 0.45mmol) and
potassium’ bis(trimethylsilylJamide (450mg, 2.25mmol} in 2-methoxyethanol
{5ml) was stirred under reflux for 6 hours. The cooled mixture was partitionéd
between ethyl acetate and sodium bicarbonate solution, and the layers
separated. The organic phasé was washed with brine, dried (MgSQ,) and

2.02mol ) in ethanol (40m),

evaporated under reduced pressure. The residual orange oil was purified by

column chromatography on silica gel using dichloromethane:methanol (98:2)

as eluant to afford the title compound as an off-white foam, 150mg.

"Hnmr (CDCls, 300 MHz) & : 1.00 (3H, t), 1.38 (3H, 1), 1.85-2.05 (2H, m), 2.40

(2H, q), 2.45 (2H, m), 2.54 (4H, m), 2.90-3.05 (4H, m), 3.15 (4H, m), 3.55 (3H,
'8), 3.80 (2H, m), 4.74 (2H, m), 4.95 (1H, m), 8.60 (1H, s), 8.98 (1H, s), 10.75

(1H, s).

LRMS : m/z 546.4 (MH")

Anal. Found: C, 54.53; H, 6.59; N, 17.77. C2sHasN;OsS requires C, 55.03; H,
- 8.47; N, 17.97%.



250mg. 'Hnnmr (CDCI 3, 300MHz) 8: 1.02 (3H, t), 1.39 (3H, t), 1.58 (6H, m,
2.41 (21-1, q), 2.56 (4H m, 3.08 (6H m, 3.22 (3H, s), 3.74 (1 H, :
3.9 (1 H m, 4.74 (3H m, 8.62 (1 H d), 9.02 (1 H d), 19Apd2004H, s).
Anal . .. kponda7ies 53.79; H, 6.61; N, 18l %@ﬁ C24H35N7CBS 1 gt/ gRs/ofas7 54 02;

H 6.61; N, 18.38% Exanple 85 i

5-(2- Et hoxy- 5-(4-et hvl yi perazi n-1-yi sul phonyl )pyridin-3-yll-3-ethyl-2-f(1
R) -1 net hyl - 2- met hoxyet hyl | - 2. 6-di hvdr o- 7H pyr azol of 4, 3-dl pyri m di n-7-one 8
April 2004 WO 01/27113 PCTI 1 BOO'01457 N The title conpound was obtained as
a crystalline solid in 17%yi ﬁ&nﬁé@?j‘&@ﬁ ggonmpound from preparation 89,
followng a simlar procedure I bed in exanple 84. 'Hnnr

(CDCI 3, TROdnpotndsoDhe(fBttbwing, geneasal §tAldtuter, 1.58 (6H, m), 2.40 (2H q),
2.55 (4H, m, 3.08 (6H, mM, 3.22 (3H, s)o 370 (1 H mM, 3.98 (1 H m,
4.72 (3H, m, 8.61 (1 H d), 9.02 (1 Hyd), 10.58 (1 H s). LRV : mz

534.4 (MHO), Anal. Found;g.C, .67; H, 62; 18.27. C24H35N7(BS requires
C, 54.02; H 6.61; N, 48.‘38%5QEmm HN e /I'\‘l'\

5- f 2- Et hoxy- 5- (4- et hyl pper azi n- 14yl sullphon [f ri 8rmB3_yil-3-ethyl -2-(3
met hoxy- n- propyl ) -2, 6-di hydro-% . | pvrimdin-7-one S April

2004 WD 01127113. 1 ~'3 PCI/|

were prepared from the corresponding pyrazole carboxamide and 2-
- methoxyethanol, following a similar method to that described in example 87.

Ex R Yield Data
no. | 1 (W) _
88" ] 15 | "Hnmr (CDCls, 400MHz) § : 0.43 (2H, m), 0.60
/\7 (2H, m), 0.80 (1H, m), 1.00 (3H, 1), 1.40 (3H,
1), 2.40 (2H, g), 2.54 (4H, m), 3.00 (2H, q),
3.07 (4H, m), 3.50 (3H, s), 3.80 (2H, m), 4.20
(2H, d), 4.78 (2H, m), 8.60 (1H, s), 8.97 (1H,
s), 10.57 (1H, br s).
Anal. Found: C, 52.68; H, 6.27; N, 17.19,
CasHasN705S.H-0 requires C, 53.27; H, 6.26;
N, 17.39%.
89° . 39 | 'Hnmr (CDCls, 400MHz) & : 1.02 (3H, t), 1.38
Q/ B (3H, 1), 1.72 (2H, m), 2.00-2.19 (4H, m), 2.28
(2H, m), 2.40 (2H, q), 2.56 (4H, m), 3.04 (2H,
q), 3.16 (4H, m), 3.57 (3H, s), 3.86 (2H, 1),




(N) NJ Potassiumbis(trinethylsilyl)am de (145ng, 0.72mmvl) was added to a
sol ution of the conpound from preparati on 88 (200ng, O. 36mmté in 3-

met hyl - 3- pent anol (4nml), and the reactj¢dpHheat ed at 130C for 46PHAMIE then
cool ed. 0% %re was evaporat ed under reduced pressur e PERABIBITEESI due
purified twi ce by colum chromat ography on silica gel using

di chl or onet hane: net hanol (97:3) as eluant, to afford the title conpound,

40ng. : CPBR AT 285 ( ) .§T3-3H, t),

2.r273 (2 , 2.42 (2H,{m, 2. 56'17?’413,”#,4??09%?&’%?? ghis‘ﬁ( Hg ul 3? 30
(3H s), (2H, t), 4.40 (2H(1H)d), 4073 (1M, s}, q), 8.60 (1 H s)| 9.00

(1 H s)[,~10460 (1 H, br

, . s). L - mz 535 ( Exanpl e 87
2- Cycl out yl 43-et hyl -5- 5- 4-et mFﬁFﬁﬁg@*\@%%}phonyl )-2-(2-

met hoxydt hoxy) pyri di n-3-Yil - 2. 61 dinBY debQrd-HoPYES BB Q4 f . 49.
3-dl pyrijm din}-7-one 8 Apgil 200 1%}/05?9}{??P%$?%867 gﬁld;NA H)Ezwe of
ound |from prepar §ti on 8BCea¥aNgO:D. reguires Y)C,abh8.80)dila 666NN,
bi s(trinethylfsilyl).am de|(450ng 1%. ) in 2-methoxyet hanol (5n) was
stirred Junder] reflux for|6 hours. ®cool ed mixture was partitione

between [&GgHT acalate angl sag uﬂﬁhgﬁg%{'?wlq&, gn1QQQ?HN8gOZ;33@ s

separatqgd. THe yar cN\phase wag wa ne, dried ahd
evapor atled urjda dduced| pr essul €H,Tmd, 149i BihIt),or.88d28Hpim),viaZ0fdHi {i ed by

2o ollark to]afford the 4itic chioar Ea: or P8 RAF: 8% b (o: |~ °
3.01 (2H, q), 3.16 (4H, m), 3.57 (3H, s), 3.86
(2H, 1), 4.21 (2H, d), 4.79 (2H, 1), 8.61 (1H, s),
8.98 (1H, s), 10.74 (1H, s).

LRMS : m/z 574.8 (MH")

Anal. Found: C, 54.88; H, 6.89; N, 16.63.
Co7H3gN;0sS;H.0 requires C, 54.80; H, 6.98;
N, 16.57%.

o1 . 46 | 'Hnmr (CDClz, 400MHz) 8 : 1.02 (3H, t), 1.38
O/ (6H, m), 1.77 (1H, m), 1.98 (4H, m), 2.22 (2H,

| m), 241 (2H, g), 2.57 (4H, m), 3.02 (2H, q),
3.14 (4H, m), 3.56 (3H, s), 3.84 (2H, 1), 4.22

(1H, m), 4.78 (2H, 1), 8.61 (1H, d), 8.98 (1H,
d), 10.71 (1H, s).

Q2 » 21 | "Hnmr (CDCls, 300MHz) 3 : 1.00 (3H, t), 1.40
g (3H, 1), 1.83 (2H, m), 2.40 (2H, q), 2.55 (6H,

m), 3.06 (2H, q), 3.10 (4H, m), 3.55 (3H, s),

3.60 (2H, 1), 3.80 (2H, t), 4.20 (2H, m), 4.48
(1H, m), 4.80 (2H, 1), 8.60 (1H, s), 9.00 (1H,

s), 10.80 (1H, s).
LRMS : m/z 576.6 (MH")

j =

1 = additionally purified by ether trituration
- 2 = purified by ether trituration



"Hnnr (CDCI3, 300 MHz) 8: 1.00 (3H, t), 1.38 (3H, t), 1.85-2.05 (2H m,
2.40 (2H, q), 2.45 (2H, m, 2.54 (4H, m, 2.90-3.05 (4H, m, 3.15 (4H, m,
3.55 (3H, s), 3.80 (2H, m, 4.74 (2I—1 m., 4.95 (1 H m, 8. 68Apil2004s),

8. 98 (1WO0RMI0 75 (1 H s). LRVSL4W7 546.4 (MHO) ARCT/IHOBAMST C,
54.53; H, 6.59; N, '17.77. C25H35N70bS requires C, 55.03; H,  6.47; N,
17.97% 8 April 2004 WO 01/27113 PCT/1B00/ 01457 Exanples 88 to 92 The
conpounds of the follow ng general structure: 0 were prepared fromthe
correspondi ng pyrazol e carboxani de and 2- met hoxyet hanol, follow ng a
simlar nethod to that described in exanple 87. Ex RYi eId Data no. (%
8815HnnT (CDCl 3, 400MHz) 8: 0.43 (2H, m, 0.60 (2H, m, 0.80.(1 H m, 1.00
(3H, t), 1.40 (3H, t), 2.40 (2H, q), 2.54 (4H, m, 3.00 (2H, qg), 3.07 (4H,

m, 3.50 (3H, s), 3.80 (2H, rr) txg%d!@yg d, 4.78 (2H, m, 8.60 (11H, s),
8.97 (11-1, s) 10 57(1H rs ound C_ 52 68 H 357 N,

O HN — \N
NP _\_O
X N
\
P g,
S0,

Potassium bis(trimethylsilyf)amide (123mg, 0.62mmol) was added to a
solution of the compound from preparation 27 (162mg, 0.31mmof) 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 fitle cornpound'as a white solid, 78mg.
"Hnmr (CDCl3, 300MHz) & : 1.03 (3H, 1), 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, 1), 4.46 (2H, 1), 4.67 (2H, 1), 8.63 (1H, m), 9.04 (1H, m), 10.60 (1H, m).
Anal. Found: C, 53.64; H, 6.64; N, 18.15. C4H3sN70sS requires C, 54.02; H,
6.61; N, 18.37%.

Example 94
3-Ethyl-5-[2-(2-methoxyethoxy)-5-(4-methyipiperazin-1-yisulphonyl)pyridin-3-

yl1-2-[(18)-1-methvipropyl}-2.6-dihvydro-7H-pyrazolof4.3-d]pyrimidinone




8939HnnT (CDCI 3, 400MHz) 8 : 1.02 (3H, t), 1.38 (3H, t), 1.72 (2H, m,
2.00-2.19 (4H, m), 2.28 (2H, m, 2.40 (2H, q), 2.56 (4H, m, 3.04 (2H, q),
3.16 (4H, m), 3.57 (3H, s), 3.86 (2H,1Ha).l, 1 Ti 8 April 2004 8WHIPN027113
PCT/ | BOOMRAB7118 78 (2H, t), 4.82 (14*-m), 8.61 (1 H, d)pCFaB®/qAsH, d),
10.73 (1 H s). LRV : nmz 560.4 (MHO Anal. Found: C, 55.30; H '6.79; N,
17.49. C26H37N7(BS requires C, 55.80; H, 6.66; N, 17.52% 9040Hnnr (CDd 3,
400MHz) 8 :1.02 (3H, t), ol.32 (2H, m), 1.40 (3H t), 1.58 (21-1, m), 1.70
(4H, m, 2.40 (2H q), “Z.58v(4H, nm), 62 (1H m, 3.01 (2H q), 3.16 (4H,
m, 3.57 (3H, s), 3.86 (2H |t), 4.21 (RH,. d), 4.79 (2H, t), 8.61 (1 H s),
8.98 (1 H, s), 10.74 (1 H, LRVS 4.8 Anal . Found: C,
54.88; H 6.89; N, 16.63. C27HRIN7/O¥S; Hop" T equires C, 54.80; H, 6.98; N,
16.57% 9146Hnnr (CDA 3, 400 ; t)% 1.38 (6H, m, 1.77 (1 H,
m, 1.98 (41-1, m), 2.22 (2K q), 2°57 (4H m, 3.02 (2H q),
3.14 (4H' m, 3.56 (3H s), |B 2 (1 H m, 4.78 (2H, t), 8.61
(1 H d), 898 (1H,

Potassium bis(trimethylsilyl)amide (960mg, 4.8mmol) was added to a solution
of the compound from preparation 93 (500mg, 0.96mmol} in 2-
methoxyethanol (15ml), 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 pressure.The crude product was purified by
column chromatography on silica gel using an elution gradient of
dichloromethane:methanol (99:1 to 96:4) to give an oil. This was triturated
with ether, to afford the title compound as a white powder, 170mg.
~3Hnmr (CDCls, 400MHz) 5 : 0.80 (3H, t), 1.40 (3H, 1), 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).
LRMS : m/z 534.6 (MH")
‘Anal. Found: C, 54.20; H, 6.68; N, 18.39. Cy4HasN;05S requires C, 54.08; H,
6.71; N, 18.40%.
[ado +26.0° (¢ = 0.1, methanol).

Example 95
3-Ethyl-5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-yisulphonylpyridin-3-
vi-2-[(1R)-1-methylpropyl}-2,6-dihydro-7H-pyrazolol4,3-d]pyrimidinone




d, 10.71 (1 H, s). 9221Hnnmr (CDClI 3, 300MHz) 8 : 1.00 (3H, t), 1.40 0(31-1,
t), 1.83 (2H, m, 2.40 (2H, q), 2.55 (6H m, 3.06 (2H, q), 3.10 (4H m,
3.55 (3H, s), 3.60 (2H, t), 3.80 (2H, t), 4.20 (2H, m, 4.48 {ApH 2084, 4. 80
(2H, t),wema712 H, s), 9.00 (1 H, s)14LQ 80 (1 H, s). LRMSi/iBodfodas776. 6
(M#) 1 = additionally purified by ether trituration 2 = purified by ether
trituration 8 April 2004 WD 01/27113 14 e) PCT/ 1B00/ 01457 Exanple 93 5-
2-n-Buto -5- 4-neth | i gazin-1- Isul hon | ridin-3- 1 -3-eth [-2- 2-
methox eth | -2 6-dih df0™~{H razolo ¢ 3-d rimdinone | Potassium

bi s(trinmethylsilyl)am de (123ng, 0.62 ) was added to a solution of the
conpound ~from preparati on (1623-% 31 _jnol) - butanol, and the
reaction m xture heated at 12QC f 18 HoUrd,, T e cooled m xture was
concentrated under reduced prgssurd. and jthesresiNdual yellow oil purified
by col um chr onat ogr aphy ory g an ¢elution gradi ent of

di chl or onet hane: net hanol : 0.8 a nia (98:230.2 to 95:5:0.5). The product
was triturated with ether t ! the titl e conpound as a white solid,
78ny. 1Hnnmr (CDCA'3, 300MHz) §: 1.03 (3H, 't), 1.41 (3H, t), 1.54 (2H, m,
1.94 (2H, m, 2.28 (3H, s), 2481 (4H, m, 3.07 (2H, m, 3.14 (4H, m, 3.30
(3H, s), 3.95 (2H t), 4.46 H t), 4.67 (2H, t), 8.63 (1 H m, 9.04 (1
H m, 10.60 (1 H nm. Anal. Nound C, 53.64; H, 664 N. 18.15.
C24H35N745S requires C, 54

The title conipound was obtained as a white powder in 23% vyield from the

P

compound from preparation 94 and 2-methoxyethanol, following the
procedure described in example 94,

"Hnmr (CDCls, 400MHzZ) & : 0.80 (3H, 1), 1.40 (3H, 1), 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).

LRMS : m/z 534.6 (MH™)

Exampie 96
2-n-Butyl-3-ethyl-5-[2-(2-methoxyethoxy)-5-(4-methyipiperazin-1- ¢

yisulphonyl)pyridin-3-yl}-2.6-dihvdro-7H-pyrazolo[4,3-d]pyrimidinone




6.61; N, 18.37% Exanple 94
3- Et hyl - 5-12- ( 2- met hoxyet hoxy) - 544- et hyl gi perazi n-1 -yl sul phonyl ) pyridin-3
-24(1 S\){ 1- rret th propyl | - 2. 6-di hvdr oy AHy pyr azol o[ 4. 3-dl pyr i &Agdiired WO
01/ 27113 April 2004 PCT/1B00/ 01457 02 . N Pot assi urBCI/IB00/01457
bi s(t (et hyI 5| I yI )am de (960ng, 4.8mmvl) was added to a solution of the
conmpound from preparation 93 (500ng, 0.96mmol) in 2- nethoxyethanol (15ml),
and the reaction heated 130C for 5 hours. The cooled reaction mxture
was partitioned betweerfethyyl acetate@nd water, and the m xture
neutralised using solid carlon dioxid The | ayers were separated, the
organi ¢ phase washed with wa , df-lh evapor at ed under
reduced pressure. The crude proguct col utm chr omat ogr aphy
on silica go[ using an elutio r omet hane: net hanol (99:1
to 96:4) to give an oil. Thi i with etNoer, to afford the
title conpound as a white p 1 3, 400MHz) 8 : 0.80
(3H, t), 1.40 (3H,.t), 1.60 m, 2.20 (1 H m, 2. 22
(3H, s), 2.50 (4H, m, 3.00 (2 n, 3.10 (4H, rr) 3.58 (3H, s), 3.80 (2H,
m, 4.40 (1 H m, 4.80 (2H, 0, 8.60 (1 H s), 900 (1 H s), 10.70 (1 H,
s). LRVM5 : nlz 534.6 (M/\) Anal Found C, 54.20; H, 6.68; N, 18.39.
C24H35N7CBS requires C, 54. Oi j "76.71; N, 18.40% [a]D +26.0 (c = 0.1,

met hanol ). Exanpl e 95

The title compound was obtained as a solid in 54% yield: from the compound
from preparation 91 and 2-methoxyethanol, following a similar procedure to
that described in example 95. | ‘
"Hnmr (CDCls, 400MHz) 6 : 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, 1), 4.28
(2H, 1), 4.78 (2H, t), 8.62 (1H, d), 8.98 (1H, d), 10.75.(1H, s).

LRMS : m/z 535 (MH")

Example 97
2-Cyclopropyimethyl-3-ethyl-5-[2-(2-methoxyethoxy)-5-(4-methyipiperazin-1-

e yisulphonyl)pyridin-3-yi]-2,6-dihydro-7H-pyrazolo[4.3-dlpyrimidinone




3- Et hyl - 5-f 2- (2- met hoxyet hoxy) - 5- (4- net hyl pi perazi n-1 ylsul phonOpyridin-3 |
-2- 1 R-1 -nmethl rol -2 6-dih dro-7H razolo 4 3-d rimdinone 1 4 8 April
2004 WD 01/27113 PCT/ |1 BOO/ 01457 02 i% The title conpound wa8 Apbit2(i0ded as
a whitewmot2zmii n 23% yield fromthe é?rpound from pr ep@CatiBei01987 and

2- met hoxyet hanol, followi ng the procedure described in exanple 94. 'Hnnr
(CDCf3, 400MHz) S: 0.80 (3H, t), 21.40 (3H, t), 1.60 (3H, d), 1.90 (1 H,
m, 2.20 (1 H m, 2.22 43H, s), 2.50 (4H m, 3.00 (21-1, m, 3.10 (4H
m, 3.58 (3H, s), 3.8¢ , M, 4.4 (1H m, 4.80 (2H n), 8.60 (11-1,
s), 9.00 (11-1, s), 10.70|(1 H, s). fRV5 : mz 534.6 (M) Exanple 96
2-n-Bu | fjl 3-ethyl-5-f2-( XVINS- (4- et hyt pi perazin-| -

yi sul phonyl ) pyridin-3-yil-2.6 oF4, 3-di pyri m di none WO
01/27113 8 April 2004 4 ''' N The title conpound was
obtained as a solid in 54% from preparation 91
and 2- net hoxyet hanol , foll to that described in
exanpl e 95. 'Hnnr (CDC13, 4 t), 1.40 (5H, m, 1.97 (2H,
m, 2.35 (3H, s), 2.58 (4H,
3.85 (2H, t), 4.28

The title compound was obtained as a solid in 41% yield from the compound
from preparation 92 and 2-methoxyethanol, foliowing a similar procedure to
that described in example 95.

‘Hnmr (CDCls, 400MHz) & : 0.46 (2H, m), 0.62 (2H, m), 1.40 (4H, m), 2.27
(8H, s), 2.50 (4H, m), 3.05 (2H,r q), 3.16 (4H, m), 3.57 (3H, s), 3.84 (2H, 1),
4.20 (2H, d), 4.58 (2H, t), 8.61 (1H, d), 8.98 (1H, d), 10.77 (1H, s).

LRMS : m/z 532.2 (MH")

Example 98
2-Cyclobutylmethyl-3-ethyl-5-[5-(4-ethyipiperazin-1-yisulphonyh)-2-(tetrahydro-
2-furanyimethoxy)pyridin-3-yi]-2 6-dihydro-7H-pyrazolo[4,3-d]pyrimidinone ¢




(2H, t), 4.78 (2H, t), 8.62 (1 H d), 898 (1 H d), 10.75.(1 H, s). LRwE:
mz 535 (M#) Exanple 97 2-Ccloro Ineth [ -3-eth |1-S- 2- 2-netho etho -5-
4-nmeth | 1 erazin-|- - 8 April 2004

yl sul phonWO WA n-3-y11- 2, 6- di hydr o-Xf-pyr azol o( 4, 3- dl pyRCHIBsHADISE S
April 2004 WD 01/27113 14.4- PCTIIBQ0I 01457 S02 N NI The title conmpound
was obtained as a solid in 41%yvyield fromthe conpound from preparation 92
and 2-net hoxyet hanol, following a simlgr procedure to that described in
exanple 95. 1Hnm (CDCI 3, 400MHz) 8 : 0 m, 0.62 (2H, m, 1.40 (4H,
m, 2.27 (3H, s), 2.504H 3.16 (4H, m, 3.57 (3H, s),
3.84 (2H, t), 4.20 (24, dy, 4. 1 H d), 898 (1 H d),
10.77 (1 H, s). LRWVB : \n z;532. e 98, 2-C clobu Ineth I-3-eth

| -5- 5- 4-eth | i eraz in-1- suty et rah joeQ- 2-furan | net ho
ridin-3- | -2 6-dih dro-7H rgzolo{4 3- inonApriI 2004 WO
01/ 27113 14 PCTI I BOO 01457 02 ' of the~conpound from exanpl e
7 (200ng, O0.38nmol) and

S0,

l

[Nj
N

A mixture of the compound from example 7 (200mg, 0.38mmol) and
potassium- bis(trimethylsilyl)amide (371mg, 1.86mmof) in tetrahydrofurfuryl
alcoho! (2.5ml) 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 wusing an elution gradient of
dichloromethane:methanol (100:0 to 90:10). The product was recrystallised
from ether to afford the titte compound, 20mg. |

"Hnmr (CDCls, 300MHzZ) &: 1.01 (3H, t), 1.40 (3H, 1), 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,

~xd), 10,73 (1H, s).
LRAMS : m/z 587 (MH™)

Example 99
3-Ethvl-5-{5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yli}-
_ 2-(2-methoxyethoxy)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidinone




pot assium bi s(trinethylsilyl)amde (371 ng, 1.86mol) in tetrahydrofurfuryl
al cohol (2.5nml) was heated under reflux for 18 hours. The cool ed m xture
was concentrated under reduced pressure, and the residue pur$ Apdid®0by

col um woweovemisgr aphy on silica gel]_'ﬁ@ ng an el uti on gr adiReeeiss7

di chl or oret hane: net hanol (100:0 to 90:10). The pr oduct was recrystal lised
fromether to afford the title conpound, 20ng. 'Hnnr (CDCI 3, 300MHz) 8:
1.01 (3H, t), 1.40 (3H, ), 1.75-2.18 (10H, m, 2.40 (2H q), 2.55 (4H

m, 3.00 (3H, m, 3.15 m, 3.88g(1 H mM, 4.16 (1 H m, 4.30 (2H,

d, 4.38 (1 H m, 4.59 (1JjH m, 4.5 (1 H m, 8.60 (1 H d), 8.98 (1 H
>1d), 10.73 (1 H s): LRWBY _mz 58 M—|;NExarrpIe 99 3-Eth |-5- 5- 4-eth f
i erazin-l- Isul honi -2- 2the I H,n-3- | - 2- 2-nmethox etho -2
6-dih dro-7H razolo 4 3-d rijm di I 04 WO 01127113 .4 6
PCT/ 1 BOO 01457 S02 (N) N fhex nd wa tained as a solid, from
the conpound from exanple 2- rret hoxy thanol fellowng a simlar

procedure to that describ "Hnnr (C(c)Cl 3, 300MHz) 8: 1.02

(6H m), 1.84 (2H m), 2.42 56 (4H, n), 3.01 (2H, t), 3.15 (4H,
m, 3.29 (3H s), 3.57 (3H, 3.88 (2H, n), 4.44 (2H t), 4.78 (2H t),
8.61 (1 H s), 8.98 (1 H s),]10.76 (1 H s). LRVB : nfz 564 (MHO Exanple
100 N

The titte compound was obtained as a sdlid, from the compound from
example 8 and 2-methoxyethanol, foliowing a similar procedure to that |
described in example 98.

"Hnmr (CDCls, 300MHz) 8: 1.02 (6H, m), 1.84 (2H, m), 2.42 (2H, q), 2.56 (4H,
m}, 3.01 (2H, 1), 3.15 (4H, m), 3.29 (3H, s), 3.57 (3H, s), 3.88 (2H, m)}, 4.44
(2H, 1), 4.78 (2H, 1), 8.61 (1H, s), 8.98 (1H, s), 10.76 (1H, s).

LRMS : m/z 564 (MH")

_ Example 100
5-[2-Ethoxy-5-(4-iso-propylpiperazin-1-yisulphonyl)pyridin-3-yi}-3-ethyl-2-(2-
methoxyethyl)-2.6-dthydro-7H-pyrazolo[4,3-dipyrimidinone




5- F2- Et hoxy- 5- (4-1 so- propyl pi perazi n-1-yi sul phonyl ) pyri di n- 3-yl 1- 3- et hyl - 2-
(2 metho eth I -2 6-dih dro-7H razolo 4 3-d rimdinone 1 4 . 8 April 2004
WO 01/27113 PCT/1B00101457 Gz (N) hﬁigpgiun1nitrite (116ny, 3APBIMRGIM) . was
added towOovened (-20C) solution of ~the anmi ne from prepacaimBemidsy (400ny,
1.12mmol ) in acetic acid (5nml) and concentrated hydrochloric acid (5nml),
and the solution allowed to warmto roomtenperature over 4 hours. The
solution was then re-cooled to -15C  |iquid sul phur dioxide (3ml) added
foll owed by a solution OL\;:pper (B1) chloride (450ngy, 3.34mmol) in water

(2m ), and the solution &tirred folg2 Rours, then allowed to warmto room
tenperature. The reaction s dif‘uted=WNt h water and extracted with

di chl or onet hane (100m ). ~organing extracts were dried
p sure t he resi due azeotroped
wi th toluene. The produc n ethan (5m),

(Na2SO™4), concentrated u

N-i sopropyl pi perazi ne (5€01 ) added and the reaction stirred at
roomtenperature for 18 holy’s. The reaction m xture was evaporated under
reduced pressure and the crlude product purified by columm chromat ography
on silica gel using dichl orE%et hane: net hanol : 0. 88 ammonia (96:4:0.5) as
eluant. The resulting palegpellow solid was recrystallised from isopropyl
et her: di chl or onet hane to¢Qi vjt he title conpound, 211 ng. 1Hnnmr (CDCl 3,

300MHz) 8 : 1.00 (6H, 2x$), 1}40 (3H, t), 1.56 (3H t), 2.60 (4H n), 2.66
(1 H m, 3.08 (6H m, 31:1, s), 3.92 (21-1, t), 4.45 (2H, t), 4.75
(2H, q), 8.61 (1 H, d), (1 H d, 10.61 (1 H, s). LRVS: mz 534.5

( MHH) |

Sodium nitrite (116mg, 1.68mmol) was added to a cooled (-20°C) solution of
the amine from preparation 82 (400mg, 1.12mmol) in acetic acid (Smi) and
concentrated hydrochloric acid (5mi), and the solution allowed to warm to
room temperature over 4 hours. The solution was then re-cooled to -15°C,
liquid sulphur dioxide (3mi) added followed by a solution of copper (I)
chloride (450mg, 3.34mmol) in water (2ml), and the solution stirred for 2
hours, then aliowed to warm to room temperature. The reaction was diluted
with water and extracted with dichloromethane (100ml). The combined
organic extracts were dried (Na;SO,), concentrated under reduced pressure
and the residue azeotroped with toluene. The product was dissolved in
ethanol (5ml), N-isopropylpiperazine (500pul, 3.56mmof) 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
isopropyt ether:dichloromethane to givé the title compound, 211mg.

THnmr (CDCls, 300MHz) & : 1.00 (6H, 2xs), 1.40 (3H, 1), 1.56 (3H, 1), 2.60 (4H,
m), 2.66 (1H, m), 3.08 (6H, m), 3.27 (3H, s), 3.92 (2H, 1), 4.45 (2H, 1), 4.75
(2H, q), 8.61 (1H, d}, 9.02 (1H, d), 10.61 (1H, s).

LRMS : m/z 534.5 (MH")

Anal. Found: C, 54.00; H, 6.69; N, 18.24. Cp:HasN;05S requires C, 54.02; H,
6.61; N, 18.37%.



Anal . Found: C, 54.00; H 6.69; N, 18.24. C24H35N7O5S requires-'C, 54.02; H,
6.61; N, 18.37% 8 April 2004 WD 01/27113 14 PCT/1BOQJ 01457 Exanple 101 5-
2-Etho -5- 4-n- ro | i erazin-1- Isul hon | ridin-3- | -3-eth8fpri2004

met hoxy eWRAL2TI36- di hydr o- 7H pyr azol of4} 8 dl pyri m di none F@BIRGe0I457conpound
was obtained in 21 %yield fromthe am ne of preparation 82 and n-propyl

pi perazi ne (prepared fromthe hydrobrom de salt, in the presence of excess
triethylamne), follow ng the procedure described in Exanple 100. 'Hnnr
(CDC13i 300MHz) 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, 3.28Examplel013.94 (2H, t), 4.44 (2H t), 4.75
(2H, q), 8.62 9.03 (1 H,_d), 10.61{1 H,_sg. LRI\/%' Zz 534.4
(M) Exa n Ipiperazin-1-yisulphonyl)pyridin-3-yl)-3-ethyl-2-(2-

1- (6- Et hoxy, -51 ) R Xdpvimidindn@x0- 2H Dyr azol eF4
, 3 dl pyrimdin-53 = o =4 hyl acetate
solvate. 14 8 April 2004 ;WO 01/27193 14 PCT/1B00/ 01457 Ove To prepare the
conpound of Exanple 8 a . xture of [iIN-[ 3- car banoyl - 5- et hyl -

1- (2- met hoxyet hyl )-1 H pyr | - 4g Qoxy- 5- (4-ethyl - 1- pi perazi nyl

sul fonyl) nicotinamde (1.1B kg,| 2.2 {Ml)N—pgtassiumtert-butoxide (500 g,
4.4 noles) and ethyl aceta ) A tEZ%I_(&l.S L) was heated at
120C for 20 hours. The r ' s then ancentrat ed under
reduced pressure, in tot f solvent "were distilled. To the
resi due water (2.9 L)

The title compound was obtained in 21% yield from the amine of preparation

82 and n-propyl piperazine (prepared from the hydrobromide salt, in the
presence of excess triethylamine), following the procedure described in
Example 100. .

"Hnmr (CDCls, 300MHz) 3: 0.84 (3H, 1), 1.40 (3H, 1), 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, 1), 4.75
(2H, q), 8.62 (1H, d), 9.03 (1H, d), 10.61 (1H, s).
LRMS : m/z 534 .4 (MH") "

Example 102




was added and the m xture stirred at roomtenperature while aqueous HC

was added until pH 7.5 was obtained. Ethyl acetate (7.5 L) was added and
the two phase m xture was warmnmed to 553&1T e or gani ¢ phase wa8Apsigd@nat ed
and the 3408 phase was extracted with*further ethyl ac@CAMBOOBESD Q The
conbi ned organi c phases were distilled at atnospheric pressure to a final
vol ume of 4L. The precipitated solids were granulated at 5C for 1 h,
filtered and washed with ethyl acetate (1.2 L) and dried under vacuum

This afforded 1-(6-Ethoxy-5- [3 et hyl ] -6, 7-di hydr o- 2- (2- net hoxyet hyl ) - 7- oxo-
2H-pyr azol e[ 4, 3-d] pyri m di n-5-yl ] -3-pyridyl sul fonyl)-4-ethyl pi perazine as a
light vyellow crystalline solid, 877 g, 78% mp. =157C. Found: C, 52.65;

H 6.46; N, 17.76. C23H33N/C$S. J. 2 C2H5CO2CH3 requires C, 53.21; H, 6.49;
N, 18.25% 6(CDCl3): 1.070et3HN"T) =N (3H, t), 1.61 (3H, t), 2.44 (2H,
q), 2.57 (44, m, 3.08 (2 3.32 (3H s), 3.92 (2H, 0q),
4.48 (2H, q), 4.77 (2H, g (1 H d). The spectrum

al so has signals that cdfres ond WO 01A27113 to a sol vate with et hyl
acetate. LRV nmz =5 1)+ 8 April™me04 PCT/1B00101457 Exanple 103 1
-6 eet hoxy-5-13-ethyl -6, 7-fi hydr o- 2- (2- met hoxyet hyl ) - 7- oxo- 2H- pyr azol of 4 3-
dl pyri mdi n-5-yl 1- 3-pvri sul £.onyl } - 4- et hypi perazine 10g (0.019 nol) of

t he conpound of Exanple 8 and”“Ex le 102, 1-(6-

et hoxy-5-[ 3-ethyl -6, 7-di hyd fo- 2- nethoxyethyl) 7- oxo- 2H pyrazol of 4, 3-

d] pyri mdin-5-ylj-3-pyridyisu ) 4- et hyl pi perazi ne ethyl acetate

sol vate, was charged followed by 12nvg (120m s) of 16% water in ethyl

al cohol . The

To prepare the compound of Example 8 a mixture of N-[3-carbamoyl-5-ethyl-
1-(2-methoxyethyl)-1 H-pyrazol-4-yl}-2-ethoxy-5-(4-ethyi-1-piperazinyl sulfonyl)
nicotinamide (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 (2.9 L)
was added and the mixture stirred at room temperature while aqueous HCI
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

-+(3.0L). The combined 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-éthyi]-6,7-dihydro-2-(2-methoxyethyl)—?-oxo-
2H-pyrazole[4,3-d]pyrimidin-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. Cz3HaaN;OsS. 0.2 CoHsCO,CHs requires C, 53.21; H, 6.49; N,
18.25%.

o(CDCl3): 1.07 (3H, 1), 1.42 (3H, 1), 1.61 (3H, t), 2.44 (2H, q), 2.57 (4H, m),
3.08 (2H, g), 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 aiso has signals that correspond



slurry was heated to reflux to yield a solution and 6mvg (60m s) distilled
of f at atnospheric pressure. The solution was then cooled to room
tenperature wth crystallisation occurring at 40C. The sl urr§Apal2004en
cool ed two%120¥@3 and granul ated for 3@)1’[}1’ nut es fol | ow ng wéw/mvojoiasnas
filtered and washed with 2nvg ethyl alcohol (20 ms). The danp solid was
dried in vacuo overnight at 55-60 Cto yield a white crystalline solid.
(Yield 7.69, 7699 .Ml ting Point 162- 165C. 8 (CDCI3): 1.05 (3Ht), 1.42
(3H,t), teasepivaig with et!whgcfetﬂe-l, q), 2.57 (41-1,t), 3.09 (2H, t), 3.15
(4H,t), 3.30 (3H,s), 3.93 (2H,t), 4.48 (2Ht), 4.90 (2H,q), 8.65 8 April
2004 WD 01/27113 15.1 PCTIIB00/ 01457 (1 H,d), 9.05 (1 Hd),.10.65 (1 H,s).
In the ARMISss/pi= B2Gi(WE$)*103, water and pharmaceutical |y acceptabl e

al cohol s such as nethanol, ethanol, propanol, butanol and m xtures thereof
can be used to prepare the conmpound of Exanples 8 and 102. Exanple 104 1-
6- et hoxy-5-f 3-et hyl -6, 7-di hydro- 2- (2Tnet hoxyet hy! ) - 7- oxo- 2H pvrazol of 4, 3- d
rimdin-5-yll-3pyridyl sul fonyl}-4-ethyl pi perazine benzene-sul fonate salt.
170g (0.33 nol) of the conpound of Exanple 103, 1-(6-ethoxy-5-[3-ethyl-6,7-
di hydr o- 2- ( 2- net hoxyet hyl ) - 7- OXOE%MI o[ 4, 3- d] pyrimdin-5-yl]-3-

pyri dyl sul fonyl) - 4-et hyl pi per azi-fes arged followed by a water/ 2-

but anone 1 {$%tHbxy)-538-ctByld, ¥ Hilidré-2-(2-fresthoxyeihyi7reb-PH-prakoil4.539 (0. 33
nol ) of benzene sulfonic acid dissolved in water (23ms,. resulting in
.70. % ww sol ut idipyricugin-gadka-pyadyisulfonyl-dethylpiparazing, over 30
mnutes.5.3mvg (0.9 Ilitres) of 2-butanone were striped and repl aced and
the slurry cool ed. The sl ul\rey was c@oled to 5-10C and granul ated for 2

I

hours after which it was f|ltered agid washed with 2nvg (0.3 litres) dgf
2-but anone. The salt was drieo N )

10g (0.019 mol) of the compound of Example B8 and Example 102, 1-{6-
ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- 4
djpyrimidin-5-y1]-3-pyridylsulfonyl}-4-ethylpiperazine ethyli acetate soivate, "
was charged followed by 12ml/g (120mis) of 16% water in ethyl alcohol. The
slurry was heated to refiux to yield a solution and 6ml/g (60mis) distilled off at
atmospheric pressure. The solution was then cooled to room temperature

with crystallisation 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
2ml/g ethyl alcohol (20 mis). The damp solid was dried in vacuo overnight at
55-60 °C to yield a white crystalline solid. (Yield 7.6g, 76%).Melting Point 162-
165°C.

§ (CDCl3): 1.05 (3H,1), 1.42 (3H,1), 1.58 (3H,1), 2.43 (2H,q), 2.57 (4H.t), 3.09

(2H, 1), 3.15 (4H,1), 3.30 (3H,s), 3.93 (2H,1), 4.48 (2H,1), 4.90 (2H,q), 8.65



overnight in vacuo at 55-60C to yield a white crystalline solid. Yield
2159, 96.4% Mot 242-244C. 8 (DVMBO): 1.17 (31 1, t), 1.28 (3H, t), 1.35
(3H, t), 2.73 (2H, q), 2.97 (2H, 0q), {é April 2004 WO 08 ARWTB4

PCT/ | BOOM@AET7133 2 (3H, s), 3.58 (2H, S 3.78 (3H t), 3P8I/MBAII4s7), 4. 49
(2H, t) 4.51 (2H, q), 7.29-7.33 (3H, , 7.57-7.60 (2H, m, 8.28 (1 H, d),
8.73 (1 H d), 9.13 (1 H;s), 11.90(1 H s). The powder X-ray diffraction

(PXRD) p NGt ing Mpt 242- 244C, was determ ned using a
Si enens %g%% mwt&f‘l %H‘I?Sgct orneter fitted with a theta-theta

goni onet er, automat i c beam divergence slits, a secondary nonochromator and
a sci nt|I~Iat|on counter. The specinen was rotated whi | st being irradi at ed

with copparihe. progess wf r%wnpleaaeser\rgatﬁr -and) plwumasayticalyngsceptable eddvvl th
hi t t
20k a SRR SUERTEY Blethah, Bnbndf HiBbandt binachl ofid fbahRCumRBoR o &1

i n Tabl e can & dgpzd to pfapare ﬂﬁcdﬁpﬁﬁﬁdéiﬂaﬁ@éﬂ&@@ﬂ%? Tabl e |

Angl el ntensity %Angl el ntensity %Angl el ntensity % 2- Theta %- Thet a
09%- Thet a. 0% 4. 2088. 622. 29491. 934. 9525.5 7.29252.522.'70813. 435. 4975. 6

8.15312. 623. 41412. 6. 35.8305. 4 Example 104
1-{6-ethoxy-5-]3-ethyl-6.7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3-
dllp_yrimidin-5-vl1-3-pvridvlsulfonv!M-ethv!pi erazine benzene-sulfonate salt.

-170g (0.33 mo!) of the compound of Example 103, 1-{6-ethoxy-5-[3-ethyl-6,7-
dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-y1]-3-
pyridylsulfonyl}-4-ethylpiperazine, was charged followed by a water/ 2-
butanone (4% v/v) at 10 ml/g (1.7 litres) and warmed to reflux. 53g (0.33 mol)
of benzene sulfonic acid dissolved in water (23mls, resulting in 70 % w/w
solution) was added to the refluxing solution over 30 minutes.5.3ml/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
fitered and washed with 2ml/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 215g,
96.4%. Mpt 242-244°C.

5 (DMSO): 1.17 (3H, 1), 1.28 (3H, 1), 1.35 (3H, t), 2.73 (2H, q), 2.97 (2H, q),



8:4224.123.6824. 736.5074.5 9. 42610. 224. 1324. 636. 8168. 4

10. 957100. 024. 36113. 337.04716. 0 12. 645, 11. 424. 55412. 937. 6415. 5

14. 15018, 624, 8446. 938. 3628. 7 14. 6393. 1pM 8027. 638. 58217. 7 8 April 2004
14. 9282 .W991271435, 239. 2038. 8 15. 0804. 925. 85443. 040. 5497. PCT/IB00/01457
15. 3631. 826. 05416. 441. 2776. 7 16. 0704. 526. 36912. 541. 48711. 9

16. 2455. 427. 0169. 542. 3768.4 16. 35111. 427. 7064. 842. 7597. 1

16. 89233 435 te] 0
Te. 17611500 30k D98 b 378 BN 350 @ 138 G #31 Bt Doso. 107
, 5. 246. 39 AB-2.380(3H,41), IR57-FB0A 2HAM)38.28. (i|-ﬂ,91)58:?$1(16—ﬁ]d)4%173 {1d,8)977. 8
20. 39243. gé) gé . 548. 378-7.9 20.5986. 832. 6116. 449. 1635. .
20. 96512'| ( + 350. 5016. 0 21.1367. 833. 0146. 550. 6195. 9
21.48532. 933. 1107. 252. 24814: 6 16 4 S April 2004 WO 01/27113 PCT/ 1B00/ 01457
22.00024. 033. 7403. 552. 7465. 7
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
rofated whilst being irradiated with copper K-alphatl X-rays (Wavelength =
1.5046 Angstroms) filtered with a graphite monochromator (A = 0.15405nm)
with the X-ray tube operated at 40 kV/mA.

The main peaks (in degrees 6) of the PXRD pattern are illustrated in Table 1.

ey,



34. 2553.454. 6685. 1 The sanme besylate salt, as defined by the XRD pattern
described in Table 1, when nade via alternative routes can have a nelting
point in the range of from 235-246C (niaz yred using a PerKki n8Bprieg200BSC7 at

a heat i ngWCE27 20C/ mi nute). Exanpl e~104 1- 6-etho -5- BCEiHNEE7 7- di h
dro-2- 2-metho eth | -7-0x0-2H razolo 4 3- p erazine 12-tol uene sul fonate
salt. dinyrimdin-5-yi -3-Dyridylsulfonyi}-4-ethyl J 5g (0.0096 nol) of

t he conpound of Exanple 103, 1-{6- ei%gE%.S [ 3- et hyl -

di hydr o- 2- (2- met hoxyet hyl ) - 7- 0x0- 2H Eolo[4 3- d]pyrlnldln 5-yl]-3- - .

pyri dyl sul fonyl }- 4- et hyl pi perazi ne, was charged fol | owed by 10 nug (50 ris) .

e e o T e T o e
?ﬁglLOESF?§E¥%%§l;fIdﬁedlcéﬁr 5&5*%??3&2&%*5fén3r5¥é*FB? ] $96;Fb:“E;T
The slurfywas filtgred and shed wth 3ni/g (15 ms) of et al cohol
The sal t}-was—deied-duernight #n vacuo at55-60C td yield a- | fe
crystal || H20801 i d. Y8Hd 6. 1;&;?3@:1?% Mb@ggs/cm's (m:n%.'smH 0.]
(R, 1) B2R2 5 o| S2B ob (HLeoi8 5 50| 134 1), d9eA%hn 1]504 51 (2
t), 4.53183831, q), {12} (2H, d)g347|447 (2 ,1@5 8 30 @580, Si1gx (L A, d)
9.2 (1 Hs)r11.90 41 Hs) Etanple 105 :
6- et hoxv} 84R8- et hyl {8, V- di hyd{ 83882 net e et hyI) BE5S@Z 2H- pY ez ol of 4. 3}
9.426 10.2 24.132 46 36.816 8.4
- [10857  [100.0 24.361 133 37.047 16.0
12.645 11.4 124,554 12.9 37.641 55
[14.150 186 24.844 6.9 38.362 8.7
14.639 3.1 24902 |76 38582 | 17.7
14928 27 25444 152 39.203 8.8
15.080 49 25.854 43.0 40549 7.8
15.363 1.8 26.054 16.4 41.277 6.7
16070 - |45 26.369 12.5 41.487 11.9
16.245 54 27.016 9.5 42376 8.4
16.351 11.4 27.706 48 42.759 71
6892 33.9 28.302 72 43.450 8.0
*J [17.554 35.1 28.504 109 44.400 45
18.178 11.8 28.998 4.0 45.043 8.3 .
18.562 3.2 29.615 16.1 45.888 6.2
18903 3.0 30.197 52 46393 |62
[19.174 3.1 31.039 125 46.897 7.3
19591 316 31.445 77 28107 |78
[20:392 433 32.094 65  |48373 |79
20.598 68 32.611 6.4 49.163 5.3
20.965 12.8 32734 9.3 50.501 6.0
21.136 |78 33.014 6.5 50.619 5.9
21.485 329 33.110 7.2 52.248 14.6




dl py_rimdin-5-yll-3-pyridyl sul fonyll-4-ethyll piperazine (+)

canphor - sulfonate salt 3g (0.006 nol) 'f). t he conpound of Exanple 103,

1- ( 6- et hox 3-et hyl - 6, 7- in4 8 April 2004

di hydro- W‘i/ 3hoxyet hyl ) - 7- oxo- 2H pyr azol o[ 4, 3- d] pyri nmi CAIBYQIEST.

pyri dyl sul fonyl } - 4- et hyl pi perazi ne, was charged fol |l owed by a 2- :

but anone/water (4% v/v) at 10 nmvg (30 ms) and warned to reflux. 1. 489 WO

01/2711m PCT/ 1 Y4457 (OF 8@ nol) Pkal7@e canphgry sul phon c
aci d di >§ol ved in r#g 2- but ;%lgonédand 1 ml _wateriwas added {o the

ref | uxi g solution fin <1 m ndt31.2853nVg (3@ s) web4.688:0tropbd out and
the sol | wi-t-h—crydt gl bi-satd-ehrt-e66tH-Frg-at——4b—C—appr-oxt+rated

The slurry was cooled to 5- 1OC and granul ated for 0.5 hours after which i t
was filt hedsang besyiats sait! fis aef(gedh@thesbmbfpeﬁterbtdmbed iMAablalit; was

dried overnight in vacuo at 55-60C to mldW |3{Isﬁ1lllneslid.

(Yield 3when mase Vlﬁp@'t%fzéutezwte§ é)’e 5y '@%HO"%‘) , 1.18
3H t), H, ,
L0 o b [rhnf 23524610, (méasieliind %F‘%ﬁﬂﬁﬁ%, Dsegga {'%ﬁ?ﬂgi'?%_‘%z 7

H d), 3.28°Chhinute).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 (1 Hd), 8.73 (1 Hd), 9.33 (1 Hs),
11.85 (1 H,s). Exanple 106 1-{6-ethoxy-5- _

3-et hyl -6. 7-di hydr o- 2- ( 2- net hoxyet hyt) - 7- oxo- 2H pyrazol o[ 4. 3- d ri m di n-5-

| .-3- ridisulfon |l -4-eth | i erazine (+/-)-canphor sulfonate salt. J 179
(0.033 nol) of the conmpound of Exanple 103, 1-(6-ethoxy-5-[3-ethyl-6,7-

T
L]
W

B Examgle 104 .
1-{6-ethoxy-5-[3-ethyl-6, 7-d|hydro-2-(2-methoxvethvl)-7-oxo~2H-D\Lrazolo[4,3-

dlpyrimidin-5-yi}-3-pyridvisulfonyi}-4-ethylpipe razine p-toluene sulfonate salt.

O HN =N
N
N7 | \N N 0\
.
N HO. O
=t—° :;s'? )
OHRACH
N

5g (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-d]pyrimidin-5-yl]-3-

pyridylsulfonyl}-4-ethylpiperazine, was charged followed by 10 ml/g (50 mis)
of ethyl alcohol and warmed to refiux. 1.86g (0.0097 mol) of p-toluene
sulfonic acid dissolved in 10mis ethyl alcohol was added to the refiuxing



di hydr o- 2- ( 2- met hoxyet hyl ) - 7- oxo- 2H pyrazol o[ 4, 3-d] pyri m di n-5-yl]-3 - ~ 15
8 April 2004 WD 01/27113 PCT/ 1B00/ 01457

pyri dyl sul fonyl } - 4- et hyl pi per azi ne, charged fol | owed by e8 iyt 200dohol

at  10m /‘30(01}1{?)11%1 s) and warned to r\ﬁ%iaa 7.75g (0.035 NMECI/IBOOAESENI C
canphor sul phonic acid dissolved in 30nls ethyl alcohol was added to the
refl uxi ng sol ution | nst ant aneously. The sol ution was a1 | owed cool and

tall d
or At at eSOREH G115 Sodtindty; e Sorliifn w5 | d1iSd "t BniCalloped s U
§51 rr}z)gmfnuwutaybr ahoxtnhiail < RITe ®w sluwavds rmztgrefvanmmhemwuhcsmmt 5506%3
(0] i e | crysta i ne so i el
(3Hy s), (ﬂ%o'g? )éffl 9§5'1>f/' alcahpl, Bhe 5@&‘ W%.S é@eq 9!49“1'9?“ i) V@G"P:ﬁﬁ 55-‘;30 g%szo 1. 40
2H, o 2H 2.78 (2H,
L 99”%2H1yé§aé§ﬁ'6t%%s@'ﬂ?%°§d2§é élﬂt")g}?’zgaf’ggﬁgpq s (2H, t§, xS
(2H, t), 3.82 (2H t) 451(2H t), 450(2H q), 8.29 (1 Hd), 8.73 (1

09 238 sl {,Msi(%m Lobh Sl 0 1 BEBA 2.5 (), 8% e, o),
LS L Momstote 50 a5 S s ooy ol of 4. 3

depyri m di n-5-y11¥3-pvr razi ne étnane-su nat e
salt. J 56 5(19(%1 rthot. 53@1—11; Y ?nm(erb@)nﬁo%mldfd)ampw dp8,73 (1H,d),

1- (6-et hoxyr 2id 3- 7

6, 7- di hydg%-é!‘{’é-’ il W kFhy1 ) - 7- oxo- 2H pyrazol o[ 4, 3- d] pyri mi di n-5-yl ] - 3-
pyri dyi sul fonyl) - 4-et hyl pi perazi ne, was charged followed by a 10 nug (0.05
litres) Ethanol and warnmed to ref lux. 1.1g (10.5 mol) of ethane sulfonic
aci d

Example 105
1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3-
dlpyrimidin-5-yil-3-pyridyisulfonyi}-4-ethylpiperazine (+) camphor-sulfonate

salt

3g (0.006 mol) of the compound of Example 103, 1-{6-ethoxy-5-[3-ethyi-6,7-
dihydro-2-(2-methoxyethyl)-7-ox0-2H-pyrazolo[4,3-d]pyrimidin-5-yl]-3-

pyridyisulfonyl}-4-ethylpiperazine, was charged followed by a 2-
butanone/water (4% v/v) at 10 mlfg (30 mls) and warmed to reflux. 1.48g



diluted in 2m ethanol was added to the refluxing solution. The slurry was
cooled with crystallisation occurring at 26-30C. The slurry was granul ated
filtered and washed with 2mug (0. 01 I|tres) of ethanol. The salAprile(04dri ed
over ni giWOiOH2Td8uo at 55-60C to yi el d Jawhi te crystal | i n@CIABOO145T el d
5.29, 86.1 % Mt 205-210C. 8 (CDC13): 1.16 (3H, t), 1.39 (3H t), 1.41
(3H t) 1.52 8 April 2004 WD 02127! 13 PCT/1B00/ 01457 (3Ht), 2.73 (2H,

3 65 ( 230((@% m%ﬁ)éys ((+2%a"rﬂﬁoq§uggl 3’%&%5‘ d:%gol\ﬁegddfép?%ﬁ’@ 2 @"taﬁf%s?'}iz Hq) t )

8.63 (1 weler Wad hddédHo e, refiGxing dolutidn i) <1 rhinkde.(3.3ml/g{10raisp| ogi cal
Activity The foll ow ng Tabl e il Iustratqgipcgot,h the in vitro activities for a
range ofWeigeazed yt gRd dhe sphiien:¢ with.¢rystallisatioproQCaliin®BEs as wel |

as thei r4513%ﬁ;§%b¥ I'r@(glgo‘i'hé %9? Was belsto 549°Ch ﬁ'ﬁ ngrgrﬂﬂaﬂe%r RS ur ement s

for cQwW d upon ta generated on n Cor pus cavernosum
ti ssue ahuhr‘shaﬂé:CWMBatlwamélﬂemd @ndr easha/PwiteDBR/ge (5 b’alsécbfuﬁon dat a

d on b t t wher ej t f
Javp PoRMHBRoBeEREsEl WhS dlied cvepRaatIN A et HOTeREL S Vield 5 Wb °1an £
EXANPLE(&Q%Q%%%,M. IVielPRRg5TPY%). bt 82089566223 8 170. 90254. 1 226. 4325. 3
241. 52134
& (DMSO): 0.75 (3H, s), 1.03 (3H,s), 1.18 {3H, 1), 1.28 (3H, 1), 1.36 (3H, 1),
1.20-1.40 (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, g), 3.02 (1Hd), 3.23 (4H, 1) 3.25 (3H, s), 3.55 (2H,1),3.79
(2H, 1), 3.82 (2H, 1) , 4.51 (2H, 1), 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-methoxyethyl)-7-oxo-2H-pyrazolof4 3-

dlpyrimidin-5-yl}-3-pyridyisulfonyl}-4-ethylpiperazine (+/-}-camphor suifonate

sait.

0=E=0 a
@ °
J

179 (0.033 mol) of the compound of Exampie 103, 1-{6-ethoxy-5-[3-ethyl-6,7-
dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3-d]pyrimidin-5-yl}-3-




270.85161* 531.09- 600.45343.7 8 April 2004 WO 01/27113 160 PCT/ | BOO 01457
PREPARATI ON 1 3- Et hyl - 1- (2- net hoxyet hyl ) - 4- ni t ropyr azol e- 5- car boxam de and
PREPARATI ON 2  3- Et hyl - 2-1-2- met hoxyet hy} }5'4- ni tr opyr azol e- 5- caApobkZitidde 0 O
H2N 02N WONIR7TE3xt ure of 3-ethyl-4-nitro-1 H pyrazol e- 5- cRCBERGMAIET (WO,
9849166), (1l.7g, 8.8mml), 2-bronpethyl nethyl ether (0.85nl, 8.85mvl)
and cesium carbonate (2.9g, 9.0mml) in N N-dinethylformam de (20nl) was

stirred hridfISQBAy PSR isihE Erdzitle, AWab UH 55?%& HBUEWES P RtHYH XAEBROIVEE

concentr pr essure an e residue"was ‘partitioned
bet ween 40mlig t20 ams) éﬁdSMWnaddtcbrreﬂm( ( Z(XGg )(0.08% molhsek racemic

separated, and t h anl c. la Na . and v ted under
reduced GRBYXIGFSU taG!ﬂed'%P{YSQ Spﬁmgﬂ‘ aicep(%%) htroo ogr aphy
on silic u t L w fwmh r{%aé) ameauaabl tghepf ford
t he tltlge@%np%uﬁ%fng?ﬁ ‘rﬁék%nrtat I on 5?1 ° : 19 (3H, t)
2.82 (2Hcrystalligatizm oeeurreq at B566 (G, Tm slurmzmeszlqootead to@ 1@°Q 2 s)
8.38 (1 Hraru)lated for 1 hours after which it was fiitered and washed with 3mi/g (51

mis) of ethyl alcohol. The sait was dried overnight in vacuo at 55-60°C to yield

a white crystalline solid. (Yield 22.1 g, 89.8 %).

& (DMSO): 0.75 (3H, s), 1.03 (3H,s), 1.18 (3H, 1), 1.28 (3H, 1), 1.36 (3H, 1),
1.20-1.40 (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, 1), 3.25 (3H, s), 3.55 (2H, 1), 3.79
(2H, 1), 3.82 (2H, 1) ,4.51 (2H, 1), 4.50 (2H, q), 8.29 (1H,d), 8.73 (1H,d), 9.33
(1H,s), 11.85 (1H,5).



LRVS : mz 260 (M+18)+ and the title conmpound of preparation 2, 793ng. 5
(CDCI3) : 1.18 (3H, t), 2.98 (2H, q), 3.22 (3H, s), 3.70 (2H, t), 4.28 (2H
t), 7.65 (1 H s), 7.94 (1 H s). LRM5: mz 243 (M1l)} PREHNNNWZQ&43

1- ( 2- wahoEMEHMyI) 4-nitro-3-n- propythMazole 5- carboxamp@qnmmdmp57
PREPARATION 4 8 April 2004 WO 01/27113 1 PCTI | B44/ 41457 2-(2-M

et hoxyet hyl ) - 4-nitro-3-n-propyi pyrazol e-5-carboxam de A m xture of
4-nitro-3-n-propyl -1 H pyrazol e-5-carboxam de (WO, 9849166), (7. 39,
37.0mol ), 2-bronmpethyl nethyl ether (3.85m, 41.Ompl) and cesium
carbonate (24.0g, 74.0Omol) in I\Ema,qﬁb[gamyl formam de (300m) was heated at
70C for 4 hours. The cool ed nm xtUre was concentrated under reduced

pr essur e 1ejbepthibg retbul-6.7rd e {2meethexyetayi @t hDWS ‘ and
brine (100 ). . a3 ﬁxtracted

Wi th ethyF Zxas S-E OO e t—of gaht ¢ SO ors—arred

(Na2SO™4) and evaporated under reduced pressure. The residue was triturated
with ether and the resulting precipitate filtered and dried, to give sone
of the N2 isomer. The filtrate was evaporated under reduced pressure and
the residue was purified by colum chromatography on silica gel, using an
elution gradient of ethyl acetate:nethanol (100:0 to 99:1). The product of
preparation 3 was suspended in ether, the mxture filtered and the
filtrate evaporated under reduced pressure to afford the title conpound of
preparation 3, 1.07g, 8 (CDCI3) : 1.00 (3H, t), 1.74 (2H, m, 2.88 (2H, t),
3.35 (3H, s), 3.78 (2H, t),

e

O
P

5g (9.6 mmol) of the title compound of Example 102, 1-{6-ethoxy-5-[3-ethyl-
6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl]-3-
pyridyisulfonyl}-4-ethylpiperazine, was charged followed by a 10 ng (0.65
litres) Ethanol and warmed to reflux. 1.1g (10.5 mmol) of ethane sulfonic acid
diluted in 2ml ethanol was added to the refluxing solution. The slurry was
cooled with crystallisation occurring at 26-30°C. The slurry was granulated
filtered and washed with 2ml/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. & (CDCls): 1.16 (3H, 1), 1.39 (3H, t), 1.41 (3H, 1), 1.52



4.47 (2H, t), 6.06 (1 H s), 7.24 (1 H s). LRV : mz 257 (Mtl)+ More of
the N2 isomer (preparation 4) was al so obtained to give a total of 3.85g.
8 (Dvs(Qd6) : 1.04 (3H, t), 1.68 (2H, T % 98 (2H, t), 3.30 (BKHprils0043. 79
(2H, t), WOW@RNIBH t), 5.85 (1 H, s); 'E) 5 (1 H s). LRVECTABOg/0RBT (ML) +
PREPARATION 5 2- 2-tent-Butvl (dinmethyi)sil |

oxy} et hyl - 3-et hyl -4-ni tropyrazol e-5-carboxam de 8 April 2004 WO 01/27113

PCT/ 1B00/ 7 ' t.ro- 0k &5msAr.ho 1 de (WO,
0549166), 7S A8Hg i p Bk M G0t ohe S BRI S F0iEi 43R

(2-br ormet(zaxm 3. 659(2‘1-1 hytalsgl(mt stsol @re q§r7 438, (229 X2HNgpcgleani trile
(400nl) was stirred hours. The cool ed mi xture was

concent r af{éd, dh@e?1 (%%60@%@611&38 (1Heskesi due was partitioned

bet ween et hyl acetate (200ml) and water (100m ). The |ayers were
separated, the organic phase washed with water (3x50r ), dried (Na2SO4)
and evapomBitledicahAetivityeduced pressure. The crude product was purified by
col um chr omat ography on silica gel, using ethyl acetate as eluant, and
repeat ed usi ng an elution gradient of pentane:ethyl acetate (50:50 to
0:100), tor gm-? HRP nt ai ni ng
both the Nl ang I@%ﬁ?@s&ﬁéﬁés{rﬁﬁhura L ﬁa- éﬁgﬁgaw ggres ting
preci pi t acompdungsedf il iovendidnt as dnhibitarst bk cGMPePDEisnps’umll as thedrol i d

1.7g, int 0. 05 0.81 (91-1, s), 1.28 (3H t),
g.osg(zhn GC?XP%E" @%’%Esxe@yse@r% Es g0 ((1 H, s),s)7.34 (1( H, s)?

The ICso measurements for cGMP PDE; were based upon data generated on

human corpus cavernosum tissue and the ICs; measurements for rod cGMP
PDEs were based upon data generated on bovine retina tissue and wherein
the selectivity ratio for cGMP PDEs to ¢cGMP PDE; quoted is based upon {Cso
PDEs / 1Cso PDEg.

TABLE
EXAMPLE ICo (DM Selectivity (PDE 5/6)
5 1.0 -
) 1.68 223.8
17 0.50 254.1
22 6.4 1 325.3
54 152 1349
27 ~0.85 161
53 1.09 .
60 0.45 . 3437




LRVS : mz 343 (M+1) + PREPARATION 6 tert Butt'l

3-i0do- 1-azetidi necarboxylate P N A m xture of Pert butyl

3-[ (et hyl sul phonyl ) oxyl -1- azeti di necarboxyl ate (Synlett; 1988prilR20@),
(5.0g9, WOMMMBI}, and potassiumiodifdgif16.5g, 99. 4mmol )P(I'!‘]]B00101457

N, N- di net hyl f or manmi de (25m ), was héated at 100C for 42 hours. The cool ed
m xture was partitioned between water and ethyl acetate, and the |ayers
separated. The organi c phase was dried (MgSO4), concentrated under reduced
pressure and the residue azeotroped with 8 April 2004 WD 01/27113 1 h n
PCT/ 1 BOO/ 01457 xyl ene. The cr u@PREPABATIONMRS purified by col um

chr omat ogr aphy onES| i ca gel USIt?P |c ororret hane as el uant, to give the

titl e compound, S3EM1-(2-metig -S-garboxamide ), 4.46 (1 H,
m, 4.62 (2H, n), LRMS : n12 284 ( + PREPARATIO\I 7

tent-Buty_I 3-1.3-(an nocarbonyl) - 5- | -4-nitropyrazol -1 -yll-1

azetidi necar boxyl ate A mi xt ureRREBAmm ni t ro-1

H pyrazol e-5-carbg ) cesium

carbonate (12.2% = Errgl e eparati on 6
(10.3g, 37.6mmol) in N N—d| th,yl formam de, (60nTL) was heated at 60C for 3
days. The cool ed reactgon °poured I nto W2%Na ous sodi um bi car bonat e
solution (250m), and tpcted with ety Pl x230nml, 1 x100ni).
The conbi ned or gani dLEXxt riac were dried ék ) and evapor at ed under
reduced pressure. The rg | oil was Nfie by col um chr omat ogr aphy
on silica gel, using a2l utf on gr adi ent of

A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-carboxamide (WO, 9849166),
(1.7g, 8.8mmol), 2-bromoethyl methyl ether (0.85ml, 8.85mmol) and cesium
carbonate (2.9g, 9.0mmol) in N,N-dimethylformamide (20ml) was stirred at
room temperature for 20 hours. The reaction mixture was concentrated under
reduced pressure and the residue was partitioned between ethyl acetate
{125mit) and brine (100mt). The phases were separated, and the organic layer
was dried (NazSO4), and evaporated under reduced pressure. The crude
product was purified by column chromatography on silica gel, using ethyi
‘acetate:methanol (97:3) as eluant to afford the titie compound of preparation
1, 831mg,
3 (DMSOdeg) : 1.19 (3H, 1), 2.82 (2H, q), 3.20 (3H, s), 3.68 (2H, 1), 4.22 (2H, t),
8.18 (1H, s), 8.38 (1H, s).
LRMS : m/z 260 (M+18)*
and the title compound of preparation 2, 793mg.

& (CDCla) : 1.18 (3H, 1), 2.98 (2H, q), 3.22 (3H, s), 3.70 (2H, 1), 4.28 (2H t)
7.65 (1H, s), 7.94 (1H, s).
LRMS : m/z 243 (M+1)*

PREPARATION 3
1-(2-Methoxvethyl)-4-nitro-3-n-propyipyrazole-5-carboxamide
and
PREPARATION 4




et hyl acetate: pentane (50:50 to 100:0) to give the Nl-isoner (5.0g) and the
title conpound of preparation 7, 4.1 g. 8 (CDCI3) : 1.25 (3H, t), 1.46 (9H,
s), 2.96 (2H, q), 4.37 (2H, nm), 4.44 (2H m, 5.06 (1 H m,85ps2001 H,

s), 6.63 WOO2THS PREPARATI ON 8 Benzyb i PCT/IB00/01457

2-f 3- (am nocar bonyl ) - 5- et hyl - 4- nltropyrazol - vllethyl (nmethyl)carbanate 8
April 2004 WD 01/27113 164 PCTI | BOO/ 01457 Oot ai ned (25% from
3-ethyl-4-nitro S xani g

2-[ (benzyl oxy) ¢ He 4%%).??@1?. "g lg 6abBami (J. Med. Chem
37; 23; 1994; 3977) follow n =~Simlar procedure to that described in
preparation 7. 8 (CDCl 3R : %otamers in 0.@42:0.58 ratio) 1.03 and 1.20 (3H,
t), 2.69 and 2.87 (2H, N80 and 2.92 N )—\’ 72 (2H, m, 4.20 and
4.33 (2H, t), 5.02 antN 5. M f(2H, s), s5H ( Or 35 (6H, ).

PREPARATI ON 9  4- Am no- 3o fit hyly- 2- (2- met hoxm hy pyrazol e-5-carboxamde 0 A
m xture of the title corrpound from preparatlon (500ny, 2.07mmvol) and 10%
pal | adi um on charcoal (50ng) iwn ethanol (20m) s hydrogenated at 50 psi
and roomtenperature for 18 hours. The reaction m xture was filtered

t hrough Arbocel (r), and the filtrate evaporated under reduced pressure to

afford tha titls npgnd i | 3 ( 2. 57
PN 20}'}'%51?@ e dm 'Z?T% ;;?o@?(}gﬂ p{"%ﬁé’@?(agmf’?é'hfg @{90,6 90 (1
H s), 7. 9&49166),(739, mmzzzaxrmmpthyl methyl ether {3.85mi, 41 Ommol)

and cesium carbonate (24.0g, 74.0mmol) in N,N-dimethyiformamide (300ml)

was heated at 70°C for 4 hours. The cooled mixture was concentrated under

reduced pressure and the residue partitioned between ethyl acetate (100ml)
and brine (100ml) and the phases separated. The aqueous layer was
extracted with ethyl acetate (2x100ml), the combined organic solutions dried
(Na:SOy,) 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 filirate was evaporated under reduced pressure and the
residue was purified by column chromatography on silica gel, using an elution
gradient of ethyl acetate:methanot (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, 1.07g,

& (CDCl3) : 1.00 (3H, 1), 1.74 (2H, m), 2.88 (2H, 1), 3.35 (3H, s), 3.78 (2H, 1),
4.47 (2H, t), 6.06 (1H, s), 7.24 (1H, s).

LRMS : m/z 257 (M+1)*

More of thé N2 isomer (preparation 4) was also obtained to give a total of
3.85¢g. o

d (DMSOds) : 1.04 (3H, t}, 1.68 (2H, m), 2.98 (2H, 1), 3.30 (3H, s), 3.79 (2H, 1),
4.29 (2H, t), 5.85 (1H, s), 7.35 (1H, s).

LRMS : m/z 257 (M+1)*

PREPARATICN 5
2-(2-{[tert-Butyl{dimethyl)silvlloxylethyl)-3-ethvl-4-nitropyrazole-5-carboxamide




PREPARATI ONS 10 TO 12 The conpounds of the general structure:-0 H2N H2N
were prepared fromthe correspondi ng nitropyrazole, followng a simlar
procedure to that described in preparation 9. WD 01/27113 8 ApAplil 20084

PCT/ | BOOb42711Fr epRLR2Yi el dm hzHnnt § &, (% 10* 0 CH3( CHR)vHBueapi2278
(CDCI3) : 0.98 (3H, t), 1.60 (Mr1)+(2H, m, 2.47 (2H, t), 3.30 (3H, s),
3.74 (2H, t), 3.94 (2H, s), 4.15 (2H, t), 5.20 (1 H s), 6.58 (1 H, 5s).
11CHCH, CH2CH33358 (CDCl 3) - 0,03 (6H, s), 0.85 'O Si HcHC9H, s), 1.18
(3H, t), ,2.63 (2H, (M23)tq), ¥3.9¢ (4H, m, 4.08 (2H t), 5.15 (1 H s),
6.57 (1 H s). 120 CHZCHS73$|2|(, S)Nf\J,¢4,(3H, t), 1.46 ON

Si

N

- A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-carboxamide (WO, 9849166),
(4.9g, 26.6mmol}, cesium carbonate (21.0g, 64.5mmol) and (2-bromoethoxy)-

tert-butyldimethylsilane (7.0g, 29.0mmol) in acetonitrile (400ml) was stirred at
80°C for 20 hours. The cooled mixture was concentrated under reduced
pressure and the residue was partitioned between ethyl acetate (200ml) and
water (100ml). The layers were separated, the organic phase washed with
water (3x50mi), dried (Na2SOs) 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
compound. '

The crude product containing both the N1 and N2 isomers was triturated with
pentane, the resulting precipitate fitered and dried to afford the title
compound as a solid (1.7g, in total)

3 (CDCls) : -0.05 (6H, s), 0.81 (9H, s), 1.28 (3H, 1), 3.08 (2H, q), 4.03 (2H, 1),
4.24 (2H, t), 5.80 (1H, s), 7.34 (1H, s).

LRMS : m/z 343 (M+1)*

PREPARATION 6
teri-Butyl 3-iodo-1-azetidinecarboxylate

A mixture of feributyl 3-[{methylsulphonyl)oxy]-1-azetidinecarboxylate
(Synlett; 1998; 379), (5.0g, ‘19.9mmol), and potassium iodide (16.5q,
99.4mmol) in N,N-dimethylformamide (25ml), 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 (MgSOQ,),
concentrated under reduced pressure and the residue azeotroped with



CH (9H, s), 2.55 (2H, q), 3.98 (2H, 3 H3C CH3s), 4.29 (2H, m, 4.40 (2H,
m, 4.94 (1 H m, 523 (1 H s), 6.64 (1 H s). PREPARATI ON 13 Benzyl
2-f 4- am no- 3- (am nocar bonyl ) - 5. et hyl pyr.azol -1 - yl |l ethy! ( met h§Apd200dam at e
A m xtur VOiRHE3tit|l e conmpound of pf pfaratlon 8 (1.92g, ZAmowbi4s7iron
powder (3.04g) and water (2.5nl) in acetic acid (50m) was stirred at room
tenperature for 25 mnutes. The reaction m'xture was filtered t hr ough

Sl 5kl A5 ) B G,

using sol gl gl umm&en@mi@as@n&dt 'thétlﬂ’é‘c olR@n3@eg,acted with
ethyl acetate ﬂ x350m ). April 2004 01/ 27113 /I BOO 0I457 The
conbi ned d(GBEi) :dx43 é&i‘dss)wé:?@ @H, en), A0, mpt. Gﬁéaﬂrm)ed under reduced

pressure fard le compound, 1.5g. 8 (CDCI3) : (rotamers in a
0. 46: 0. 54}-6&%& gbgﬁl\éﬂ 1.14 (3H t), 2.38 and 2.50 (2H, q), 2.68 and

2.80 (3H, s), 363(2H m, 3.95 (2H, s), 4.04 and 4.17 (2H, t), 5.10
and-5.14 (2H, s), 5.14 (1 H, s), 6.53 51 H s), 7.36 (5H, m. PREPARATION
14  4- Ami no- 3- et hy| - 1- (2- met hox e- 5-carboxam de Obtained from
the title corrpo%gtgu procedure to

t hat descri bed i ' | umm
chr omat ogr aphy usi ng di chl oronalzbﬁdnﬁemme(%i 10) as el uant.

3 /__N‘N’QN’QO’Q

ON

H,N

A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-carboxamide (WO, 9849166),
(6.58g, 35.8mmol), cesium carbonate (12.25g, 37.6mmol), and the fitie
compound of preparation 6 (10.3g, 37.6mmol) in N,N-dimethylformamide
(60ml) was heated at 60°C for 3 days. The cooled reaction was poured into
2% aqueous sodium bicarbonate solution (250ml), and extracted with ethyl
acetate (1x230ml, 1x100ml). The combined organic exiracts were dried
(MgSO,) and evaporated under reduced pressure. The residual oil was
purified by column chromatography on silica gel, using an elution gradient of
ethyl acetate:pentane (50:50 to 100:0) to give the N1-isomer (5.0g) and the
title compound of preparation 7, 4.1g.

$ (CDCl3) : 1.25 (3H, 1), 1.46 (SH, 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
I 2-{3-(aminocarbonyl)-5-ethyl-4-nitropyrazol-1-

yllethvl(methyl)carbamate




S(CbCl3) : 1.26 (3H, t), 2.58 (2H, qg), 3.37 (3H, s), 3.60 (2H, s), 3.82

(2H, t), 4.50 (2H, t). LRVS : mz 213 (M+1l){ PREPARATI ON 15

4Am no- 1- ( 2- met hoxyet hyl ) - 3- n- pronvl Oir{'gégl e- 5- car boxam de (08 WpriX04i ned

as a solw®@Eegs fromthe title conpo *0f preparati on 3pcuaBegpiidye

procedure described in preparation 9. S (CDCI3) : O. 95 (3H, t), 1.63 (2H,
2.48 (2H, t), 3.30 (3H, s), 3.78 (2H, t), 4.46 (2H, t). 8 April 2004

m,
Pyr i i ne Rl @57 %%r?%%ﬂw%@ﬁ%ﬁ&gx@zoiei%zééxﬁ%%%m%@ (80g,
0. 85np1l) ggagigaided portigpg se OVGQ-[ﬁféﬂiP]/Iw@ﬁfarb@nylﬁhfétﬁW&ﬁﬁﬁﬂem gt he

resulting solution heated at 140C for coolin the reaction

was pour Btethanesulphonate od)Maddhena. 87k 2% e1994; 39%7) ﬁpfwngo%/%@ﬂ@f bath for
afurthe on was filtered, the solid washed
with ice \r/é:teggl'% 9’0@%?‘3&?\@% 'm&%é?%%%? m) and dried under suction to
af ford t BCDCHK)e Eowmptarsdn @k42:0558 ratio) 1103 3md LRYS3H,4,22.68%ridRB7

(24, ), 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).

PREPARATION 9
4-Amino-3-ethyl-2-(2-methoxyethyl)pyrazole-5-carboxamide

Fai

A mixture of the title compound from preparation 2 (500mg, 2.07mmol) and
10% palladium on charcoal (50mg) in ethanol (20ml) was hydrogenated at 50
psi and room temperature for 18 hours. The reaction mixture was filtered
through Arbocel®, and the filtrate evaporated under reduced pressure to
afford the title compound as a white solid.

& (DMSOds) : 1.03 (3H, t), 2.57 (2H, q), 3.20 (38H, s), 3.63 (2H, t), 4.09-(2H, 1),
4.39 (2H, s), 6.90 (1H, 8), 7.01 (1H, 5). |

LRMS : m/z 213 (M+1)"

PREPARATIONS 10 TO 12

The compounds of the general structure:
Q

”\

H,N R2
were prepared from the corresponding nitropyrazole, following a similar
procedure to that described in preparation 9,



PREPARATI ON 17 Pyri di ne- 2- am no- 3- br ono- 5-sul phonic acid NH2 O=S=0 6H
Brom ne (99g, 0.62npl) was added dropw se over an hour, to a hot solution
of the t‘k’h&%? ?pound of preparation 16 (108g, 0.62npl) in wROel éoml)
so as %(4Pn a steady reflux. Once the addition was BCHRBIYOMST he
reaction was cooled and the resulting mxture filtered. The solid was
washed with water and dried under su&tb@n to afford the title corrpound

'53.4g. 8 (DVBCOJ6, 300MHz) : 8.08 (1 H, s), 8.14 (1 H s). LRVB: mz 253
(M+ V\D 1/’)711’2 g2 9 Q Anrll 2004 Df"’l’/1Rﬂﬂ/ﬂ1AR7 DDIZDADATI ONL18

Pyri di nd- _Fed | onro- Bichi orjo- 5-Rall php¥¥ chi®f dd G A sol uHNeW of sodi um

nitrite j(Re6g, 110. Omol) in vvater(‘(/oy nl) was jadded dropwi se to an
- ice-cool ution.of the title eparation 17 (25 3g

100. Ol J10i M%ydﬁ%@'ﬂa C % ,8 10RBCkk o @88t (3H,n8), nt.60n

the tengeratdre bel ow 64 The reaction\sﬁﬁ_ tlr e a d
*and for ja fufther hour room t eprper reﬁ z‘fgd'bf%’ggn@{:m §\§3st3|-?
evapor atjed umder reduced pressure| and |t he resi cg) 3174e¢wn§er3940m g)
70C for {72 hgurs. A m xtjure of thys solid, phé{)orus pentachlorlde bOg,

144. Omyl ) and phosphor us oxychl ofi de {1 m 3nm@H, Dab- A btRdsht 5§25C
for 3 hdurs, |and then cool ed. The| reacftion m t@?]_ﬁ s poured onto ice
(100g) 4nd tjne resulting solid fijtered, and W|th wat er. The product

11 afs [ CH:CH; 335 |§ (CDCly) : -0.08 (6H, s), 0.85
Lo (9H, s), 1.18 (3H, 1), 2.63 (2H,
(M+23)* | q), 3.94 (4H, m), 4.08 (2H, 1),
5.15 (1H, s), 6.57 (1H, s). -
12 0»‘0 CH.CH; | 73 8 (CDCl3) : 1.14 (3H, 1), 1.46
Jj,' Mecn (9H, s), 2.55 (2H, q), 3.98 (2H,
s), 4.29 (2H, m), 4.40 (2H, m),
4.94 (1H, m), 5.23 (1H, s), 6.64 |
(1H, s).

PREPARATION 13
Benzyi 2-[4-amino-3-(aminocarbonyl)-5-ethylpyrazol-1-

yllethyi{methyl)carbamate
o

w Yy "'\’”rovO
H,N

A mixture of the title compound of preparation 8 (1.92g, 5.28mmol), iron

powder (3.04g) and water (2.5ml) in acetic acid (50ml) was stirred at room
temperature for 25 minutes. The reaction mixture was filtered through Arbocel
®, and the filtrate poured slowly into saturated sodium bicarbonate solution
(400ml). The pH of the solution was adjusted to 8 using solid sodium
carbonate, and this solution was then extracted with ethyl acetate (2x350mit).



was di ssol ved in dichloronethane, dried (MgSO4), and evaporated under
reduced pressure to afford the titIe conpound as a yellow solid, 26.58g. 8
(CDCl3, 300MHz) : 8.46 (1 H, s), 3'2& 1 H, s). PREPARATI ON 1®April 2004

3- Br ono-Woahh0118- 5- (4- et hyl pi per azi Y1 sul phonyl | pyri diver/fndonsy =~ A
solution of 1 -ethylpiperazine (11.3ml, 89.0mmol) and triethylam ne
(12.5m, 89.0mmwl) in dichloronethane (150m ) was added dropw se to an

i ce-cool solution of the title conmpaqund. of aration 18 (23.0g
79. Orrm)l ?ﬂerporab@ﬁﬂoersaepnaﬁéaqtime) Hrieq) (MaSOa and &Yaﬁprﬁtt%@dﬂadefoc for an

hour . c?garpd.les&g)rgguc\ggrg“g?ﬂééo %ﬁbﬁ% 1457 reaction m xture was

concentrate pressure a Sidual brown oil was
purifi edat:(Q:D@!g) v {rotarnes ' ad. aﬁttys@rraﬁm) 11000 @mid, 1118l (BH,at), 2e38itandn

gradi ent _of hl_or onet hane;: hanol@(a(Q 1 to 97: to af f ord the t|tIe
conpound2#9 @ Padsd %‘M?cﬁn&ﬂ" 3 2im), 3399 )5) 404 ands4y t) 2.42

I(DZREPAqR?A\Tf%ﬁg’OéﬁQ‘-%’ﬁaonb.'%(-%t?:‘hl(sg’r 0- g?( E.’ %%ﬁ?/:f %lIfljesr)ét)zilsne-(3 -yl stl phonyl )p

ridine O-S=0 CND N- Met hyl pi perazine (7.65m, 69. Ombl) was added dropw se
to a solution of the title co&&%&m&ation 18 (10.0g, 34.5mmmol) in
et hanol (200ml), and the reac t roomtenperature for 3 hours.
The m xture wasg-Amino-3-ethyl-1-(2-methoxvethyl)pyrazole-5-carboxamide
-
o) (\0
N,
HN \ : ¢
HN

Obtained from the title compound of preparation 1 (95%), using a similar
procedure to that described in preparation 9, and after purification by column
chromatography using dichloromethane:methanol (20:10) as eluant.

& (CDCls) : 1.26 (3H, 1), 2.58 (2H, q), 3.37 (3H, s), 3.60 (2H, s), 3.82 (2H, 1),
4.50 (2H, 1).

LRMS : m/z 213 (M+1)*

PREPARATION 15
4-Amino-1-(2-methoxyethyl)-3-n-propyvipyrazole-5-carboxamide

o (\0/
N\
N QN
HzN

Obtained as a solid (99%) from the title compound of preparation 3, using the
procedure described in preparation 9.

8 (CDCl3) : 0.95 (3H, 1), 1.63 (2H, m), 2.48 (2H, 1), 3.30 (3H, s), 3.78 (2H, 1),
4.46 (2H, t).



concentrated under reduced pressure and the residue partitioned between

di chl oronet hane (200m ) and water (100m ) and the | ayers separated. The
organi ¢ phase was dried (Na2SO4), and, evaporated under reduce8Aprit23dre to
af ford t WOHL2PH3conpound, 10. 53¢, aslé gellow solid. S (GEWBon143728 (3H,
s), 2.51 (44, m, 3.14 (4H, m, 8.24 (1 H s), 8.67 (1 H, s). PREPARATI ON
21 3-Brono-2-et hoxv 5 (4 et hyl ai perazi n-1 Yyl sul phonyl )pyridi ne WO

01/ 27113 Brfpsi ].r‘/ «! PCTIIBOO 01457 0:1=0 N N J A mxture of the
title conpound 0 pre ara |on 19 (6.60g, 17.9mmol) and sodi um et hoxi de
(6.09g, 89.55mmwl) in ethanol (100mM ) was heated under reflux for 18
hours, then cooled. The reaction m xture was concentrated under reduced
pressure, the residue partitioned between water (100ml) and ethyl acetate
(100m ), and the |ayers separatpgephitaBrE9gs pPhase was extracted with

ethyl acetate (2x100m ), the combrned orgamntc solutions dried (MgS™4) and

evapor ated under reduced Rveddines2-aminafStsulphomie acid | e conpound as a  brown
solid, 6.41 g. Found : C, 41.27; H 5 3; N, .11.11. C13H2, BrN3GB3S requires

C, 41.35; H 5.28 N, 10.99% 5 (CDC 300|sz) . 1.06 (3H, t), 1.48 (3H,

t), 2.42.(2H, q), 2.56 (4H m, 3.0N M, 4.54 (2H, q), 8.10 (1 H, s),
8.46 (1 H s). LRVB : mz 378, 380 (
. 0:?:
OH

2-Aminopyridine (80g, 0.85mol) was added portionwise over 30 minutes to
oleum (3_209) and the resulting solution heated at 140°C for 4 hours. On
cooling, the reaction was poured onto ice (200g) and the mixture stirred in an
ice/salt bath for a further 2 hours. The resutlting suspension was filtered, the
solid washed with ice water (200ml) and cold IMS (200ml) and dried under
suction to afford the title compound as a solid, 111.3g.

LRMS : m/z 175 (M+1)* |

PREPARATION 17
Pyridine-2-amino-3-bromo-5-sulphonic acid

NH,
N

L~

8r

0=5=0
. OH

Bromine (99g, 0.62mol) was added dropwise over an hour, to a hot solution of

the title compound of preparation 16 (108g, 0.62mol) in water (600ml) 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 titie compound, 53.4g.

6 (DMSOds, 300MHz) : 8.08 (1H, s), 8.14 (1H, s).

LRMS : m/z 263 (M)*



PREPARATI ON 22  3- Br onp- 2- et hoxy- 5- (4- net hyl pi per azi n- |

-yl sul phonyfl oyridine ~~a 11 ,., . 8. April 2004 WO 01/27113

PCTI EBOO/ 01457 A mixture of the. ti}l.e conpound of preparati ohApdi2004. Oy
39. 1 mmoWPe12pasassi um bi s(trinmeth -.if‘ﬁyl )am de (5.929, Z2fcTmamwioissand

et hanol (3.5nl) in- tetrahydrofuran (150m) was stirred at roomtenperature
for 24 hours. The reaction m xture was concentrated under reduced pressure

and t he residue partitioned cht ate (150m ) and brine
(50nl). The | ayers were separ or gani ¢ phase dried (Na2SO4),
filtered and evapor dan&@-@@émb@l-uﬁmﬂo-lstﬁﬂ HoBv! dhibritfld ord the title
conpound, 9.1 g. 8 ?g%ﬂ 3) 1. 44 (3H t), E 28 (3H s), 2.51 (4H, m), 3.08

(4H, m, 4.54 (2H, q), 810(1H 8.44 (1 H s). LRMs: niz 365
(M+1) + PREPARATI ON 23 Pyridi ne 2-ef ¥5- (4- et hyl pi perazin-|

-yi sul phonyl | - 3-car boxylic acid et LJ ester o=s=0 N C5 P1 J A mixture of
the title conpound of preparation -&)? 409, 16.92mmol ), triethylam ne
(12m, 86.1 nmol), and pal | adi um (@‘)S i s(triphenyl phosphine) in ethanol
(60nm) was heated at 100C and 200 ps$#, under a carbon nonoxide atnmosphere,

for 18 hR dQlutlénh%? sCoCHDur% mtrI (fg azc JI(? Bmmols YihCwaker (%‘fmﬁ r\n?ése%dded
dropwise to an ice-cooled solution of the title compound of preparation 17
(25.3g, 100.0mmol) in aqueous hydrochloric acid (115ml, 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 preséure and the residue dried under vacuum at
70°C for 72 hours. A mixture of this solid, phosphorus pentachioride (30.0g,
144.0mmol) and phosphorus oxychloride (1ml, 10.8mmol) was heated at
125°C for 3 hours, and then cooled. The reaction mixiure was poured onto ice
(100g) and the resulting solid filtered, and washed with water. The product
was dissolved in dichloromethane, dried (MgSOy), and evaporated under
reduced pressure to afford the title compound as a yellow 'solid, 26.58g.
& (CDCl5, 300MHz) : 8.46 (1H, s), 8.92 (1H, s).

PREPARATION 19
3-Bromo-2-chloro-5-(4-ethylpiperazin-1-yisulphonyl)pyridine

N\Br

-
0=?=0

@
]

A solution of 1-ethylpiperazine (11.3mi, 89.0mmol) and triethylamine (12.5ml,
89.0mmol) in dichloromethane (150ml) was added dropwise to an ice-cooled
solution of the title compound of preparation 18 (23.0g, 79.0mmol) in
dichloromethane (150ml) and the reaction stirred at 0°C for an hour. The




under reduced pressure and the residue purified by colum chronmat ography

on silica gel, using an elution gradi ent of dichloronethane: net hanol (100:0
to 97:3) to afford the title conpoquwgs an orange oil, 6.298 Apri(ZTDdl 3,
300MHz) WAOHZTUXH ), 1.39 (311-1,10)7Y 1.45 (31-1, t), PCAOBYAH4ST)), 2.54
(4H, m, 3.08 (4H, m), 4.38 (2H, q), 4.55 (2H, q), 8.37 (1 H, s), 8.62 (1
H s). LRVB: mz 372 (M:l)+ 8 April 2004 WO 01/27113 1 PCT/ 1B00/ 01457
PREPARATI i ;

2- ot hoxy- - PR TR ¥es, concentratpd under reduyced presgure and the, residual,
o=s=o0 | biowr oll wabtpirified bpIXume chromadograpby| onl, siiczogel, hasingt are

o7 b o i hiGA BPRBN B0 Bl iaihapetnBao T 1750} sk HBie ' &
(4H, m, @orﬁﬁo&mhs%horaﬂ%é@oﬁ@Hma . 4.57 (2H q), 8.40 -(1 H s), 8.63 (1
H s). LRV : mz 358 (Mtl)} PREPARATI ON 25 Pyridine 2-etho -5- 4-eth | i

er azi n- 1-6 (GRCIH GOOMHZ- c £/050(3H,ct) 22148 @H, Ps 265 (4HNm), 3.12 (4H, m),
8.24 (1H, s), 8.67 (1H, 5).

ester

PREPARATION 20

3-Bromo-2-chloro-5-(4-methylpiperazin-1-yisulphonyl)pyridine
|

|1\

=

Br

0=$=0
N

E'rj
N-Methylpiperazine (7.65mi, 69.0mmol) was added dropwise to a solution of
-the title compound of preparation 18 (10.0g, 34.5mmol) in ethanol (200mi),
and the reaction stirred at room temperature for 3 hours. The mixture was
concentrated under reduced pressure and the residue partitioned between
dichloromethane (200ml) and water (100mi) and the layers separated. The
organic phase was dried (Na,SO;), and evaporated under reduced pressure

to afford the title compound, 10.53g, as a yellow solid.
8 (CDCl3) : 2.28 (3H, s), 2.51 (4H, m), 3.14 (4H, m), 8.24 (1H, s), 8.67 (1H, s).

PREPARATION 21 _
3-Bromo-2-ethoxy-5-(4-ethvipiperazin-1-yisulphonyl)pyridine




CN) Amxture of the title conpound of preparation 23 (4.96g, 13.35mmmol)
and aqueous sodi um hydroxi de solution (25nl, 2N, 50.Omol) in ethanol
(25nl) was stirred at roomtenperature for 2 hours. The reac8iAprl 2004t ur e
was con¥Eniy218d under reduced predsgie to half it's vol poeasovaaksd with
ether and acidified to pH 5 using 4N hydrochloric acid. The aqueous
solution was 8 April 2004 WO 01127113 PCT/1BQ0/ 01457 extracted with

di chi oronet hane (3x30nl), the conbined organic extracts dried (MySH) and
evapor at ed under reduced pressure tofafford the title conpound as a tan
coloured solid, 4.02g. 5 (DvBQd6, 3 g : 1.18 (3H, t), 1.37 (3H, t),
3.08 (2H, q), 3.17-3.35 (84, m, 4l52)(2H, q),. 8.30 (1 H s), 8.70 (1 H,
s). PREPARATI ON 26 Pyri di ne

2- et hoxy- - 5- (4- met hyi ai perazi n- 1- yi&tghonyl ) - 3- car boxylic acid

hydrochl ori de Sodi um hydr oxi de sol utk (21 mM, 2M 42.0Omol) was added to
a solution of the title conpound ol pheparation 24 (7.57g, 21.0mol) in
di oxan (150m ) and the reaction stimed at roomtenperature for 18 hours.
The m xture was neutralised using drochloric acid, the di oxan renoved

under reduced pressure and the renai ni ng aqueous sol ution acidified to pH
2, usi ngA nyigiuse lofolhiectitle icompoiunds of preparation 9 {660g, etrr. Gnn‘eol) ram:hced

P er at o Spbify bt Je o SRPERGRIOIL T e DB Wes § bxio)
é) 378( ggr?ﬂldx |_fo? S‘I)@%c%ﬂ%%th(é?li ,clgéleﬂ)z Thelrehetion mtﬁtul@vu?as%rfc@rkra'l’@d uﬂdéﬁ (2H,
reduced pressure, the residue partitioned between water (100ml) and ethyl
acetfate (100ml), and the layers separated. The aqueous phase was extracted &
with ethyl acetate (2x100ml), the combined organic solutions dried (MgSOs)
and evaporated under reduced pressure to afford the title compound as a
brown solid, 6.41g.
Found : C, 41.27; H, 5.33; N, 11.11. Cy3HxBrN3O3S requires C, 41.35; H,
5.28; N, 10.99%. ,
8 (CDCls, 300MHz) : 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).
LRMS : m/z 378, 380 (M+1)"

PREPARATION 22

3-Bromo-2-ethoxy-5-(4-methylpiperazin-1-ylsulphonylpyridine
/\o

Br
N7

=

O:?:O

E;]



LRVS : nmiz 330 (M+1)" PREPARATI ON 27

4-12- Et hoxv-5- (4- net hyl pi perazi n-1-yl sul phonyl ) pyri di n-3_yl car boxam dol -3
et hyl - 2- (2- met hoxvet hyl ) pyrazol e- 5- .a.r{)oxam de wy 8 April 2008 Apki2004
01127113:W@ 6127113 PCT/ 1BQ0/ 01457 1 f)( chl ori de (500nl,PCIABDOMDISY Was
added dropwi se to an ice-cooled sol utlon of the title conpound of
preparatlon 26 (522ny, 1.43mvol) and N, N- di net hyl formam de (1ldrop) in

i chi or ongt it 20 e A ifnd FAP! 40 breiyalib 2 St G0 o mHiaNT X! Ur o

was concentra under re pressure az eo evera s with
di chi or onpotassiam bis(trimethiisilylyamidee(5.892¢, 2ac7imtnol)lmd abmadbls(el 5m|)0|n of this

duct ipn,d dded, t I f the titl
Compound BHEVRIAUERN. It dt5id oi-¢non) temperatiie or B4 oS Toem | -
3. 18mmol )rdd&tuéhcrhlxﬂir@“ﬁéé‘%ﬁcéﬁﬁé‘féh uridet %céﬂjﬁb&ﬁtﬂe éﬁd th& te ubgom

terrperature or . hour s. he m xture was wash wat er,
(Na2S™4) muem@che&wem mﬂmdracaeMedéElOpﬂ)eaed rtmnew.i@mlbsTmmms w¢mr i fied

b | | t di ent

i chi or onRHRIAE AT PaaReoptaeanig NASEY, ekt fod [€%Rsthq

428ny. 8 lﬁﬁmr%hucezz&sﬁ.%‘!,totéﬁordtl@tlﬂéﬁorﬁ und, 88id.3H s), 2. 50 (4H m,
2.95 (2H, 4H 3.36 (3H, s) 80 (2H t), 4.25 (2H, t), 4.78

(2H, q) &r?éaqlal f3H g) 229((8H5),3.518485m)1 3198 @, 18),8654 12H, Gb) , 10. 51

o2 eoncdy T g ez o 1

-yl sul phomMS)ynvglsasqmdw‘ar boxamidol -2_, (2
met hoxyet hyl ) - 3- n- propyl pvrazol e- 5- car boxam de
PREPARATION 23
Pyridine 2-ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)-3-carboxylic acid ethyl
ester
o o
N R 0/\
=

0=?=0
N.

5,)
A mixture of the title compound of preparation 21 (6.40g, 16.92mmol),
triethylamine (12ml, 86.1mmol), and palladium (0) tris(triphenyiphosphing) in
ethano! (60ml) 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 purified 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.
& (CDCl3, 300MHz) : 1.02 (3H, t), 1.39 (3H, 1), 1.45 (3H, 1), 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).
LRMS : m/z 372 (M+1)"



WD 01/27113 8 April 2004 PCT/I1BOJ 01457 0 0=s=0 i (NN) | The title
conpound was obtained as a white solid (79%, fromthe title conpounds
frompreparation 10 and 26, follow ng,;he procedure descri beds April 2004
prepar atW@§L274138 (CDCI 3) : 0.92 (3Hi ¥, 1.58 (5H, 1), ZRCUIHOBMI4ST), 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 (1 H br s), 6.68 (1 H br s), 862 (1 H d), 8.82
(1 H d), 10.48 (1 H, s). LRVBA iﬁf_ﬁtgéﬁjl)+ PREPARATI ON 29 4- 2-Etho
-5- 4-eth | i erazin-I|- IsulN'B"RE‘Bi\ﬁA' =3-—icarboxamdo -S- eth I-2-
2-met ho Pyridineraxetioxyss-¢(aniativvipipgeazinsi-gisGidRonyl)-3-carboxylic acid ethyl

1- (3- Di net hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de (5. 26g,
27.4mmol ) was added to a sol ution @Stehe title conpounds from preparation
25 (7.25g, " 21.1 mml), and pyeparation 9 (4.45g, 20.9mmol), 1

hydr oxybenzotri azol e hydrate (8.71 g, 27.4mmol), and N

di i sopropyl et hyl am ne (10.96nt, "®3. ) in dichloronethane (70nml), and
the reaction stirred. for 18 ho M he~eaction mxture was diluted with
di chl or omret hane (100m ), wash h ®at ePH{ 100m ), saturated aqueous

sodi um bi carbonate solution (1 ), and brine (100m ), dried (MgS®™), and

0=8=0
)
N
|
Obtained (85%) as an orange solid, from the title compound of preparation 22
using a similar procedure to that described in preparation 23.
6 (CDCI3) : 1.40 (3H, 1), 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).
LRMS : m/z 358 (M+1)* '

PREPARATION 25
Pyridine 2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonvi)-3-carboxylic acid

N

(]
J

A mixture of the title compound of preparation 23 (4.96g, 13.35mmol) and
aqueous sodium hydroxide solution (25ml, 2N, 50.0mmol} in ethanol (25mi)
was stirred at room temperature for 2 hours. The reaction mixture was
concentrated under reduced pressure to half it's volume, washed with ether
and acidified to pH 5 using 4N hydrochloric acid. The aqueous solution was



evapor at ed under reduced pressure. The crude product was purified by 8
April 2004 WO 01/27113 PCT/i B00/ 01457 col umm chronat ography on silica gel
using an elution gradient of dichlorgngthane: net hanol (100: 08 ApriiZB08) to
gi ve t he WOOL271d3npound as a foam 13 ég 8 (CDCI 3) : 1r03IMB@EIA457), 1. 20
(3H, t), 1.58 (3H, t), 2.40 (2H q), 2.54 (41-1, m, 2.95 (2H q), 3.10
(4H m, 3.37 (3H, s), 3.80 (2H, t), 4.26 2Ht .4.78 (2H, ), 5.27 (1

2 5386@5"%&&@&%‘?@‘%&& (Beaonfl), 3he %n%tnéa ord%uééxﬁr&cté dridg LRVE :

4-12-Et hqmmommdpmrmdamderteduml priesswre) toyaffodd thé tijle cantpoward do) - 2- (2
nmetho eth - 3- n] ro oIe 5- car boxam de N-Dii sopropyl et hyl am ne

(0.92m, 3§%Fﬁﬁ)?9 éQ%ga solution of the title conpounds from

?r ﬁsg; gy%@nzg% éi)&? Flﬁgdr ate a(lit gd1 ﬁggasﬁmbo?h d&)G%O%&’ ?é:ﬁm) a

1- (3-di ntmhyll B2(2i9pq)08y30 (1H,e)§704n Hpd).i m de hydrochl ori de (660ny,
3.45mmol ) in dichloromethane (20nl), and the reaction stirred for 18 hours.
The reaction m xture was washed with brine, dried (MJSO), and evaporat ed
under reduced pressure. The crpiEmARATEONES purified by col um

chr onat ogr aphy on S|I|ca gel u3|ng an erution gradlent of

di chl or onet K3 e -ethoX Hneathy 374 3 , ic anic

740ny. 8 (CDCI3) ; 0 94 (3H, t), .1, 03h t), 1. 59 (5H m, 2.40 (2H, Qq),
2.54 (4H, n), 2.92 (2H, t), 31@@&—3—@%"" ., 3.37 (3H, $), 3.80 (2H, t),
4.25 (2H, t), 4.78 (2H, q), 5.26 (1 H s), 6.66 (1 H s), 865 (1 H s),
8.83 (1 H s), 10.48 (1 H, s). LI\/E:OMZ 552 (M+l) :

NI = OH
-

0=8=0
| HCI

O

Sodium hydroxide solution (21mi, 2M, 42.0mmol) was added to a solution of
the title compound of preparation 24 (7.57g, 21.0mmol) in dioxan {(150ml) 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, 5.46g.

& (DMSOdg) : 1.37 (3H, 1), 2.50 (4H, m), 2.72 (3H, s), 3.13-3.39 (4H, m), 4.53
(2H, q), 8.30 (1H, s), 8.75 (1H, s).

LRMS : m/z 330 (M+1)*

PREPARATION 27

ridin-3-vicarboxamidol}-3-

ethyl-2-(2-methoxyethyl)pyrazole-5-carboxamide




8 April 2004 WO 01/27113 1 ° 1 PCT/I1BOQ 01457 PREPARATION 31 2- 2- tert-Bu
| dineth I sil oeth f -4- 2-etho -5- 4-eth | i erazin-1- ylsul phony
pyri di n- 3-yl car boxam dol - 3- et hvl pyraéﬁ%e- 5-carboxam de L |i 2N8 ApriRG@4SA o=s
0 (NN) weém7egd as a white solid ( 4fromthetit|e CROPORINDT 49T
preparations 25 and 11 followng a simlar procedure to that described in
preparation 27. 8 (CDCI3) : 0.00 (6H, s), 0.85 (9H, s), 1.04 (3H, t), 1.22
(3H, t), 1.57 (3H t), 2.40 (2H, q),02.53 (4H, m, 2.94 (2H, q), 3.10 (4H,
m, 4.02 (2H, t), 4.19 (2H, t[)s, viN (2H, ), 5.39 (1 H s), 6.66 (1 H,
s), 8.64 (1 H s), 883 (1 H,. %9 { (1 H s). LRVM5: nlz 638 (M1)'
PREPARATI ON 32 Benzyl 2-f 3-( 1)-4-1({2-ethoxy-5-[{4-ethyl ;1
_pi perazi nvl ) sul phonvl | - 3-pvrj dijnyH} cgr bon® ) ami nol - 5- et hvl pvrazol -1
Y) et hyl (et hyl ) carbamate 8 Apri¥ 2004 © WO 01/27113 17 ~ PCTI | BOO 01457
0=s=0 CNJ Triethylamne (1.0m%°7.2mmvl) was added to a solution of the
title conpounds from.preparatiﬁ'ﬁjZS (1.59, 4.5mml ), and preparation 13

N

(1.7g,
|

Oxalyl chloride (500ml, 5.73mmol) was added dropwise to an ice-cooled
solution of the title compound of preparation 26 (522mg, 1.43mmol) and N,N-
dimethylformamide (idrop) in dichloromethane (20ml), and the reaction
stired for 2 hours. The mixture was concentrated under reduced pressure
and azeotroped several times with dichloromethane to give the intermediate
acid chloride. A solution of this product in dichloromethane (20ml) was added
to a solution of the title compound of preparation 8 (250mg, 1.18mmol) and
triethylamine (500ml, 3.18mmol) in dichloromethane (20ml), and the reaction
stirred at room temperature for 18 hours. The mixture was washed with water,
dried (Na;SO,) and evaporated under reduced pressure. The residue was
purified by column chromatography on silica gel, using an elution gradient of
dichloromethane:methanol (100:0 to 95:5) to afford the title compound,
428mg.
8 (CDCl3) : 1.20 (3H, 1), 1.59 (3H, 1), 2.28 (3H, s), 2.50 (4H, m), 2.95 (2H, m),
3.10 (4H, m), 3.36 (3H, s), 3.80 (2H, 1), 4.25 (2H, 1), 4.78 (2H, q), 5.26 (1H, s),
6.65 (1H, s), 8.65 (1H, s}, 8.85 (1H, s), 10.51 (1H, s).
LRMS : m/z 524 (M+1)*

PBEPARATION 28

methoxyethyl)-3-n-propylpyrazole-5-carboxamide



4. 95mmol ), 1-hydroxybenzotriazole hydrate (833ng, 5.44mmol), and 1-(3-

di met hyl am nopropyl ) - 3- et hyl car bodi i m de hydrochloride (1 .28g, 6:68mmml)
in dichioronmethane (50ml), and the re z on stirred for 3 da§#pet200dom

t enper at W@ 0127/ 31 eact i on mi xture was 30 ¢entrated under reerivEBedlogasESSUr €
and the residue partitioned between saturated aqueous sodi um bi carbonate
solution and ethyl acetate, and the layers separated. The aqueous phase was
extracted with ethyl acetate (2x50nil), gand the conbi ned organi c sol utions,
dried (MySH), and evaporat ed ndel“z duced pressure. The crude product
was purified by colum chromat og?a 5| lica gel using

di chl or onet hane: nmet hanol (95: 5) o afford the title conpound,

3. 0g. 8(CDCI3):100120(H,‘,r7)"I 58(Ht) 2.40 (2H, q), 2.54 (4H,

m, 2.70- 2.91 (5H, m, 3.10 (4_ 70 (2H, m, 4.16-4.32 (2H, m, 4.79
(2H, q), 5.12 (2H, m, 5.24 ‘., “% 62 (1 H s), 7.37 (5H, m, 8.64 (1
H s), 8.82 (1 H, s) 10. 50 ( s) PREPARATI ON 33 2-0

-terf-Butyl oxycar bonyl azeti di n*3g I) 4-f 2- et hoxy- 5- (4- et hyl yi perazi n- 1-

| sul hon | ridin-3- |carboxam dd -3-eth 1 razol e-5-carboxam de -~ 8 April

2004 WO Q1/27113 Y PCT/1BOQ 01457 or=b=0 "N) J The title conpound was
obt ai ned Theditler componadt waseobiginasl assaf white mlﬁbzﬂ&‘lﬁ)oﬁfm thedtitle

P ehar at | mgundirbRfb i afatdifio ?@M?&"#’ g g iBtsat hohBRn i) | g
(3H, 4t211 ﬂeﬁardtﬂirlan) 2. 54 (4H m, 2.86 (2H q), 3.10 (4H m), 4.38 (2H,
. § Dc"} : 0.92 (3|$ 1), 1.58 (5H, m) 2.24 (3H, s), 2.47 (4H, m), 2.90 (2H, 1),

3.10 (4H, m), 3.35 (3H, s), 3.78 (2H, 1), 4.23 (2H, 1), 4.78 (2H, q), 5.42 (1H, br

s), 6.68 (1H, br s), 8.62 (1H, d), 8.82 (1H, d), 10.48 (1H, s).

LRMS : m/z 538 (M+1)*

PREPARATION 29

4-[2-Ethoxy-5-(4-ethylpiper razin-1 ~ylsulphonyl)pyridin-3-yicarboxamido}-3-
ethyl-2-(2-methoxyethyl)pyrazole-5-carboxamide

L,
@ﬂﬂ

O—S—O

1-(3-Dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (5.26q,
27.4mmol) was added to a solution of the title compounds from preparation
25 (7.25q, 21.1mmol), and preparation 9 (4.45g, 20.9mmol), 1-
hydroxybenzbtriazole hydrate (3.71q, 27.4mmol), and N-
diisopropylethylamine (10.96ml, 63.3mmol) in dichloromethane (70ml), and
the reaction stired for 18 hours. The reaction mixture was diluted with
dichloromethane (100ml), washed with water (100ml), saturated aqueous
sodium bicarbonate solution (100ml), and brine (100m!), dried (MgSQ,), and
evaporated under reduced pressure. The crude product was purified by



q), 510 (1 H mM, 5.30 (1 H br s), 6.77 (1 H br s), 8.63 (1 H d), 8.82
(1 H d), 10.57 (1 H, s). PREPARATION 34

4- 42- Et hoxv-5- (4- et hvl pi perazin-1-yl- lzﬁ;ghonyl | nyridin-3-yl car®Apairdodd] - 1

H 3 eth WOQWRFIB-5-carboxanmide 0 09=0{(N) N J A sol utipeu/asoodisthyl - 1

H pyrazol e- 5- car boxam de (WO, 9849166) (9.2g, 59.8mmwl) in

N, N- di net hyl f or mam de (60nml) was added to a solution of the title conpound

f ] | 62, 9 ek - b ' .e .h t

(101 g, CQR  Endomaiodratihy, 1 JFTRe arh it 44, IR ) Bffndnt™er 2 ©

di chl or odichitrometiZaisrmethdnd! 3100102 td 8555 fogivepite tifle edrhpband kadiai i de
hydr ochl ori de, (13.26g, 69.2mmvpl) was added and the reaction stirred at

roomte 8580r 6 hours. The dichl oromet hane was renoved under

£
duced X P [ ' hyl t
Souoes BIEEIE 1 T DL SR L AR B s BB
2004 WY @H, L), B30 MBY))3877(3th syt 3.80 (RFOU)26 [, t?,ﬂ’éFBI(QHQ q), .
crystalljine precipitate was f ere acetate and dried

it d, washed with eth
under vae®/miH &) 86 dH; Bk 863 (HonBAMIH. 8, 110-5Mﬂl'|é3bov\der, 22g. 8

CDCl 3+1 . 96 (3H, t), 1.18 (3H, t), 1.50 (3H, t), 2.25-2.56
EGH, m,%“ﬁ-%,@@%‘!‘@oo((m, Zr) 4. 70((2H, 2:;), 5. 60((1 H,)br s), 6.78

(1H br s), 856 (1 H d), 876 (1 H d), 10.59 (1 H, s), 12.10-12.30 (1
PREPARATION 30

H s).

4-[2-Ethoxy-5-(4-ethylpi
methoxyethyl)-3-n-propylpyrazole-5-carboxamide

O

H.N
Lo 0 .—N\N
ORBER

()
C

N-Diisopropylethylamine (0.92ml, 5.3mmol) was added to a solution of the
title cofnpounds from preparation 25 (1.0g, 2.65mmol), and preparation 10
(600mg, 2.65mmol), 1-hydroxybenzotriazole hydrate (465mg, 3.45mmol), and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (660mg,
3.45mmol) in dichloromethane (20ml), and the reaction stirred for 18 hours.
The reaction mixture was washed with brine, dried (MgS0,), and evaporated
~ under reduced pressure. The crude product was purified by column
chromatography on silica gel wusing an eluton gradient of
dichloromethane:methanol (100:0 to 95:5) to afford the title compound,
740mg. |
& (CDCl) : 0.94 (3H, 1), 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, 1}, 4.25 (2H, 1), 4.78 (2H, q),
5.26 (1H, 5), 6.66 (1H, 5), 8.65 (1H, 5), 8.83 (1H, 5), 10.48 (1H, 5).
LRMS : m/z 552 (M+1)*



LRVS: mz 480 (M+l)+ PREPARATION 35 4- 2-Echo -5- 4-nmeth 1 i erazin-I- |su
hon | ridin-3- |carboxamdo -1 H 3-ethypyrazol e-5-carboxamide o=s=0
"xalyl chloride (9.5nml, 108mml) added dropwi se to an i c&Apol2004
sol uti on WQO2HE titl e conpound froni pf @par ation 26 (10. OQCTABN@MAST ) and
N, N- di net hyl f ormam de (1601LJ) in dichl oromet hane (150m ), and once
addition was conplete, the reaction was stirred at roomtenperature for
5M2 hours. The m xture was evaporated under reduced pressure and the
resi due azeotroped with toluene, to give a yellow solid. Triethylanine
(11.2m, 81.0mvol) was added to a solution of the internediate acid
chloride {10.5g, 27.3mmvpl) and 4-am no-3-ethyl-1 H pyrazol e-5-carboxam de
(WO, 9849166), (4.2g, 27.3muol) in dichloronmethane (150m ), and the
reaction stirred at roomtenperature for 18 hours. The m xture was dil uted
with water, and the | ayers separated. The aqueous phase was extracted with
di chl oronet hane (2x),. and the conbined organic solutions dried (Na2SO4)
and evapor ated under reduced pressure. The crude product was triturated
with ether, and the resulting solid filtered to give the title conpound,
10.1 g. 8 April 2004 WO 01/ 2711BREPAFATION B401457 8 (CDCI3) : 1.21 (3H
t), 1.59 (3H, 2. 26 3H s), 2.50 (4H M, 2.94 (2H q), 3.10 (4H m,
4.79 (2H (o4lte i hydsil thyi)-t-[2rethexy-5o(4sathyipiperagin-18 g4 (1

H d), 10. 65 MWA@&% dB1-358niAdyrzble-8-dirB8%amiie 461N | |

erazi n-1-
[\ Hz"
/

0‘?—0
N

()
B

Obtained as a white solid {(67%) from the title compounds of preparations 25

and 11 following a simitar procedure to that described in preparation 27.

& (CDCl3) : 0.00 (6H, s), 0.85 (9H, s), 1.04 (3H, 1), 1.22 (3H, t), 1.57 (3H, 1),
2.40 (2H, q), 2.53 (4H, m), 2.94 (2H, q), 3.10 (4H, m), 4.02 (2H, 1), 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).

LRMS : m/z 638 (M+1)*

PREPARATION 32
Benzyl 2-{3-(aminocarbonyl)-4-[({2-ethoxy-5-[(4-ethyl-1-piperazinvl)sulphon
3-pyridinvijcarbonyl)aminol-5-ethylpyrazol-1-yliethyl(methyl)carbamate




yl car boxam dol - 3- et hypyr azol e- 5- carboxam de o=s=0 CH J 1

- Brono- 2- net hyl propane (1871, 1.72mmol) was added to a solution of the
title conpound from preparation 34 (750ng, 1.56mmmol) and cesi &dpricz0donat e
(1. 129, wodéhpes) in N, N-di nethyifornbffidle (15m) and thgepRRshi®Ry stirred
at 60C for 18 hours. The cooled m xture was partitioned between water and
ethyl acetate, and the | ayers separated. The organic |ayer was dried
(MgS™), concentrated under reduced pressure and azeotroped wth toluene
‘to give a solid. This preductn g recrystallised fromether, to afford
the title conpound as a whd egsoli=§, 158ng. 8 (CDCI3) : 0.96 (6H, d), 1.02
(3H t), 1.19 (3H t), 1.38y N ",'*\%.Z%o(lH m, 2.40 (2H, q), 2.52 (4H,
m, 2.94 (2H, q), 3.10 (4K, ,H3. 88 (2M, 78 (2H, q), 5 .25 (1 H,
s), 6.65 (1 H, s), 8.64 (INA, d),”8.83 (1 H Y 10.54(1H s). LRMS : nfz
536 (Mrl1)} 1 V 8 April 20@%=0WF 01/27113 ri PCT/ MOO' 01457 PREPARATI ONS 37
to 41 The foll ow ng tabul conpounds of the general fornmula : were
prepared fromthe title cr'n,gund frompreparation 34 and the appropriate
brom de, following a sim L%f procedure to that described in preparation
36.. Prep RIR1OYield mz H

Triethylamine (1.0mi, 7.2mmol) was added to a solution of the title
compounds from preparation 25 (1.5g, 4.5rhmol), and preparation 13 (1.7g,
4.95mmol), 1-hydroxybenzotriazole hydrate (833mg, 5.44mmol), and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.28g, 6.68mmol) in

P

dichloromethane (50ml), and the reaction stired for 3 days at room
temperature. The reaction mixture was concentrated under reduced pressure
and the residue partitioned between saturated aqueous sodium bicarbonate
solution and ethyl acetate, and the layers _separatéd. The agueous phase was
extracted with ethyl acetate (2x50ml), and the combined organic solutions,
dried (MgSQ,), and evaporated under reduced pressure. The crude product
was purified by column chromatography on silica gel using
dichioromethane:methanol (95:5) as eluant to afford the title compound, 3.0g.
d (CDCh) : 1.00-1.20 (6H, m), 1.58 (3H, 1), 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-ten-Butyloxycarbonylazetidin-3-yl)-4-[2-ethoxy-5-(4-ethylpiperazin-1-
yisulphonyl)pyridin-3-ylcarboxamido]-3-ethylpyrazole-5-carboxamide




no(% (Mr1l) 37Et485348 (CDCI3) : 0.42 (2H, m), 0.63 (2H m1.02 }, (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, 3.47 (1L H n), 3.98 (2H d), 14.‘75 (2H, q), 5.22 (1 HB Abril 2004 6. 65
(1 H brvwoeouUgnes (1 H s), 8.83 (1 H-§), 10.57 (1 H s) PCIABOGHISBS

(CDCI3) : 1.01 (3H, t), 1.18 (3H, m) 1.58 (3H, t), 1.80-1.97 (4H m, 2.08

(2H, m, 2.40 (2H, q), 2.54 (4H, , 2.80-2.97 (3H m, 3.10 (4H, m, 8
April 2004 WO 01/27113 18 PCT/IBOO/01457 4.10 (2H d), 4.78 (2H, q), 5.11
(1 H br s), 6.63 (1 H, brs{%p,zkl.z ) .83 (1 H, s), 10.53 (1 H,
s). 39CH3Et51536S (CDCI3) : ®8 \ 3H t), yCHL.21 (3H, t),

1.48 (3H, d), 1.60 (3H, t), Wi (L H m, 2.40 (2H q),
2.55 (4H, m), 2.90 (2H, m, l3/2t'4H ,4°24 1H n), 4.78 (2H, q), 5.22
(1 H brs), 6.70 (1 H br s)I 8. 647 1H s)883(1,s),10.50(1H,
s). 40.A7j" CI-BNE445228(CDCI%7'°096(6H d), 1.17 (3H t),

E]

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.

o (CDCl3) : 1.01 (3H, 1), 1.19 (3H, 1), 1.47 (9H, s), 1.58 (3H, 1), 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, br s), 6.77 (1H, br s), 8.63 (1H, d), 8.82 (1H, d),
10.57 (1H, s).

PREPARATION 34
4-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyhpvridin-3-yicarboxamido]-1H-3-
ethylpyrazole-5-carboxamide

O

L H,N H
o O N,
[ N
N™ ™ N
' 2
o:::?--o

N
O
J
A solution of 3-ethyl-1H-pyrazole-5-carboxamide (WO, 9849166) (9.2g,
59.8mmol) in N,N-dimethylformamide (60mi) was added to a solution of the
fitle compound from preparaton 25 (2179, 62.9mmol), i-
hydroxybenzotriazole hydrate (10.1g, 66.0mmol) and triethylamine (13.15ml,
84.3mmol) in dichloromethane (240ml). 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (13.26g, 69.2mmol) was added and the
reaction stirred at room temperature for 6 hours. The dichloromethane was

removed under reduced pressure, the remaining solution poured into ethyl
acetate (400mi), and this mixture washed with aqueous sodium bicarbonate



CH31.59 (3H, t), 2.27 (4H, n), 2.48 (4H, n), 2.91 (2H, q), 3.09 (4H m,
3.88 (2H, d), 4.78 (2H, q), 5.24 (1 H br s), 6.67 (1 H br s), 8.65 (1 H,
m, 8.84 (1 H m, 10.54 (1 H, s). 41Me33546S (CDCI3) : 1.19 82l 2004 1.58

(3H, m) ,wh@rrdas m), 2.10 2H m), 2.26 (8K s), 2.48 (4H poOIIBBALA7(3H M),
3.10 (4H, m, 4.10 (2H, d), 4.79 (2H q), 5.24 (1 H br s), 6.65 (1 H br
s), 8.64 (1 H d), 884 (1 H d), 10.55 (1 H s). PREPARATION 42 -- 8 Aprill

iobs” V0.0 u%%?(%figmw%’s%ﬁ g ShisHlne presipatE A fitered, Weshed Wi o) -
ethyl - 2- gigh rai&&whb%ﬁa adriedt YinbBP Warhim! 36 Ufford- Y i ABnisothdzeas \&m

carbonate (1.63g, 5.0mvol) was added to an ice-cold solution of the title
conpoundwmismqw@faﬂam on 34 (2.0g, 4.18mml) in N, N dinethyl forman de

(0.ont | &' ier] St clsRice) e (8. Poacte B ne 8 (G Ho@ 458 5% Foure

The cool ¢gHMy! 2182 (ORF (ﬂVSM@r@I-Pdn}JﬂdRI(Z Q‘.ﬂUSEEb PTHSEIUé)e»G P8¢ Hher r esi due
partitioned bet ween wat er and | or orret hane. & ases were separated,
t

and the &).dh86¢1HagdhB. %8 {1Hd), é@f(wm 1210- 'b&ﬁ@di’ 84 under reduced
ressure, was purified by colum chronat ography on
gl lica gé‘ﬁ&@% Wgﬁozwqﬁn gr adi gnt g Irapny

PREPARATION 35
4-[2-Ethoxy-5-{4-methylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamido]-1H-
3-ethyi razo[e-s-carboxamide |

Q
S
=

O-—S—-O

C

‘Oxalyl chioride (9.5ml, 108mmol) was added dropwise to an ice-cold solution
of the title compound from preparation 26 (10.0g, 27.0mmol) and N,N-

H

\

_z\_/z_

dimethyiformamide (160pl) in dichloromethane (150ml), 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 (11.2ml, 81.0mmol) was added to a solution of the
intermediate acid chloride (10.5g, 27.3mmol) and 4-amino-3-ethyl-1H-
pyrazole-5-carboxamide (WO, 9849166), (4.2g, 27.3mmol) in
dichloromethane (150ml), and the reaction stirred at room temperature for 18
hours. The mixture was diluted with water, and the layers separatéd. The
agqueous phase was extracted with dichloromethane (2x), and the combined
organic solutions dfied'(Na2804) and evaporated under reduced pressure.
The crude product was triturated with ether, and the resulting solid filtered to
give the title compound, 10.1g.



of di chl oronet hane: met hanol (100:0 to 95:5) to afford the title conpound,
1.20g. S(CbA) : 1.01 (3H, t), 21.18 (3H, t), 1.58 (3H, t), 1.70-2.12 (4H,
m, 2.40 (2H, q), 2.54 (4H, m, 2.97 (2H, m, 3.10 (4H, m, 8ApAR0G4 (2H,
m, 4.16 WORI2TH3 4,32 (1 H, rr), 4.78 1;{1 5.32 (1 H,PCthet)/ouﬁ‘l 64 (1
H,brs)863(1H s)882 (i H s) 650(1H s). LRV : mz 564
(M+1l)' PREPARATI ON 43 - Met hoxv- 1 - net hyl et hyl net hanesul phonate 0, SO2Me

0111 ety phap T4y, 258 R B Ry P > Apr 1

2004 \Aosnozmuangwcj(ﬂ@gj@o@mw%rgy 8O AMbAS), ©164 2TALd), "@aqmmol ) in
di chl or onet hane the ‘reaction stirred at room terrperature for
18 hour s. (thhed)ail Q65 @ washed w th water, then 2M hydrochloric acid,
dried (MgSO4) and evaporated under reduced pressure to give the title
conpound as a yellow oil, 5.24g. 8 (CDCI3) : 1.39.(3H, d), 3.03 (3H, s),
3.39 (3H, s), 3.46 (2H, m, 4.88 (1 H nm. LRVS: nmz 186 (M18)+
PREPARATI ON 44 2 (tert Butoxycarbonyl) (inethyl)am nol ethyl -

met hanesul phonate Yyo-)---- O 0 Methanesul phonyl chloride (2.98nl,
38.6mmol ) was added to an ice-cold

PREPARATION 36
2-iso-Butyl-4-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-
‘ lcarboxamido]-3-ethylpyrazole-5-carboxamide

¥ % N

O-S=0

)
J

1-Bromo-2-methylpropane (187ul, 1.72mmol) was added to a solution of the
fitte compound from preparation 34 (750mg, 1.56mmol) and cesium
carbonate ('1' .12g, 3.44mmol) in N,N-dimethylformamide (15ml) and the
reaction stimed at 60°C for 18 hours. The cooled mixture was partitioned
between water and ethyl acetate, and the layers separated. The organic fayer
was dried (MgSQ.), concentrated 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, 152mg.

8 (CDCls) : 0.96 (6H, d), 1.02 (3H, 1), 1.19 (3H, 1), 1.58 (3H, 1), 2.26 (1H, m),
2.40 (2H, q), 2.52 (4H, m), 2.84 (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).

LRMS : mvz 536 (M+1)*



solution of tert-butyl 2-hydroxyethyl (nethyl)carbamate (Synth. Comrun.

1993; 23(17); 2443) (4.5g, 25.7mmol) in pyridine (40nmL), and the reaction
stirred for 2 hours. The solution Mﬁi oured into water (1508 Apriee(iP4
extract eslo opetinz et hyl acetate (2x50 )g)f’The conbi ned or gaRi-FIERLiAGt S were
washed with 10% aqueous citric acid solution, dried (MgSO4) and evaporated
under reduced pressure. The crude product was purified by colum

chromat ography on silica gel _using_an elution gradient of ethyl
acetate: pentane (34:66 to w&ﬁgﬂQWitle conpound, 1.0g. 8
(CDCI3) 3.56 (2H, m, 4.34 (2H,
. PREPXE%‘F?@\‘]GI?‘?%E&I?%Q béhhﬂéé{hh%l%%rrég%nﬁ{a I sul hon | ridin-3-
Icarboxam do -S- eth 1-2- 1-meth | -2n hox eth | razol e-5-carboxan de 8
April 2004 WO 01127113 PCT/ | B08{01457\.4¢S=0O i CND 1) Sodi um hydride
(64ngy, 60% di spersion in m neral rRPl’) was added to a solution of
the title conpound from prepardfion 3 (\700ng, 1.46mmol) in
tetrahydrofuran (10m ), and the | uti stirred for 10 minutes. The title
conpound from preparation 43 (2 , 1.60nmol ) was added and the reaction
stirred at 60C for 3 days. The, .eQoled m xture was partitioned between
et hyl acetate and aqueous sodi u | car bonate solution, and the phases
separated. The aqueous | ayer wasWNextracted with ethyl acetate, the

conbi ned organi c sol utions dri edl MySO4) and evaporated under reduced
pressure. The residue was purifi by col um chromat ography on silica gel

were prepared from the title compound from preparation 34 and the

appropriate bromide, following a similar procedure to that described in ¢

preparation 36.

Prep R1 R10 | Yield | nvz ‘Hnmr
no (%) | (M+1)

37 /V Bt | 48 | 534 |5 (CDCl):0.42 (2H, m), 0.63 (2H, ¢
m), 1.02 (3H, 1), 1.20 (3H, 1), 1.58 |
(3H, 1), 2.40 (2H, q), 2.54 (4H, m),
2.95 (2H, ), 3.10 (4H, m), 3.47 (1H,
m), 3.98 (2H, d), 4.78 (2H, q), 5.22
(1H, br s), 6.65 (1H, br s), 8.63 (1H,
s), 8.83 (1H, 5), 10.57 (1H, s).
38 /h Et | 51 | 548 |8 (CDCly):1.01 (3H, 1), 1.18 (3H,
| m), 1.58 (3H, 1), 1.80-1.97 (4H, m),
2.08 (2H, m), 2.40 (2H, q), 2.54 (4H,
m), 2.80-2.97 (3H, m), 3.10 (4H, m),




usi ng di chl oronet hane: net hanol (98:2) as eluant to afford the title
conpound as a white foam 310ng. 8 (CDCI3) : 1.02 (3H, t), 1.22 (3H m,
1.50 (3H, d), 1.59 (3H, t), 2.40 (2H, qg), 2.55 (4H, n), 2.928 @R 200%, 3.10
(4H, ), WORO2IBH, s), 3.60 (L H n). 358 (1 H ), 4 SporiBbyoems; 4. 78
(2H, q), 5.25 (1 H, brs)668(1H,brs)864(1Hs) 8.83 (1 H 5s),
10.48 (1 H s). LRMS : nfz 552 (Mtl)~ PREPARATI O\I 46 241 -tent Buto carbon

i At ——4—2—etrhe—5—d—e -t
ony1 ry;r‘i di r}- 3-yi car bgxam dg &”"81 @% d)cée?rao%rﬂ)oé"'g (AHH I
/ = d
Jbr s) 688 (11, Bhs), Blesgw?ggoun

from preparation
3

=B;&Bﬁétaﬂ)b P, sfwWo, 9319059) ,

q
1113 1 ) PQT/ 1 BO
was obtal ned (|43%, fromthe ti
tent - butyl 4-[|(net hyt sul phonyl

fO||OWiI’l:JL S 1Y m) turetde
0y, 1.23[ (3% It), T 49 (o )
2.40 (2H q), EJA\M rr)

4.79 (2H q), 523(1H s), E.
10.57 (1] H, s). PREPARATI ON 47
am nojethyi}-412 ;ethoU|5-(4 4
| car boxam do -{3-et hl ragol e-5{ car boxam d<

131 %'331 th (%*ésﬂ?g) 1%@?3&61% m)rr)
DEdia0. rmhr%zONHdt m};uo

i, q), 288 (419" ), 2.668'EF5m),

3.12 (4H, m), 4.24 (1H, m), 4.78

(2H, q), 5.22 (1H, br s), 6.70 (1H, br

s), 8.64 (1H, s), 8.83 (1H, 5), 10.50

(1H, s).
40 '/\I/CHS Me 44 522 | 8 (CDCls) : 0.96 (6H, d), 1.17 (3H, 1),
CH, 1.59 (3H, 1), 2.27 (4H, m), 2.48 (4H,

m), 2.91 (2H, q), 3.09 (4H, m), 3.88
(2H, d), 4.78 (2H, q), 5.24 (1H, br s),
6.67 (1H, br s), 8.65 (1H, m), 8.84
(1H, m), 10.54 (1H, s).
41 */\Q Me 33 546 |5 (CDCl3) 1.19 (3H, 1), 1.58 (3H,
m}, 1.87 (4H, m), 2.10 (2H; m), 2.26
(8H, s), 2.48 (4H, m), 2.92 (3H, m),
3.10 (4H, m), 4.10 (2H, d), 4.79 (2H,
a), 5.24 (1H, br s), 6.65 (1H, br s),
8.64 (1H, d), 8.84 (1H, d), 10.55
(1H, s).

PREPARATION 42




0O o=s=0 CND J The title conpound was prepared fromthe title conpounds
frompreparation 34 and 44 following a simlar procedure to that descri bed
in preparation 45. The erude product wgs, purified by col um 8Kpoid0dgr aphy
on siliocwogah711si ng ethyl acetate: di et®yfam ne (95:5) aspetisioldss gi ve
the title conmpound, 30% 8 (CDCI3) : 1.02 (3H, t), 1.20 (3H t), 1.46
(91-1, s), 1.57 (31-1, t) 240(2H q), 2.53 (41-1, m, 2.88 (3H, s),
3.10 (4H, {‘ 3. 58 4 22 H 4.. 1H m,
4.79 (2H $J2H (1 H d),

10.53 (1 H,s). ethg:-%.;gusngmofgwe %&&H@ﬁgﬁh&%@%ﬁmﬁﬁﬂﬁ7 PREPARATI ON 48
4-f 2- Et hoxv-5- 2- - sulr ghonyT )y pyrr di n- 3-yI car boxam do] - 3-
eth I-2- 2- razol-1- | eth | rpzolgnggtarboxam de o=s=0 N J Sodi um hydri de
(88ny, 60% di spersion in mnerap ohl, N 19nmol) was added to an ice-cold
solution of the title conpound ation 34 (1.0g, 2.09mml) in
tetrahydrofuran (25ml), and t 3Pl red for an hour. 1-(2-

Chl or oet hyl ) pyrazol e (WD 98491 (41 ~14mol ) was added and the
reacti on heated under refl ux foss=d8 hours. The cool ed m xture was
concentrated under reduced pre e and the residue partitioned between

wat er and ethyl acetate and thé jayers separated. The aqueous phase was

Cesium carbonate {1.63g, 5.0mmol) was added to an ice-cold solution of the
title compound from preparation 34 (2.0g, 4.18mmol) in N,N-

FAri N

dimethylformamide (40ml), and the solution stirred for 30 minutes.
Tetrahydrofuryl bromide (0.6ml, 5.28mmol) was added, and the reaction
heated 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 (MgSOQ,), 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,
1.20q.

3 (CDCl3) : 1.01 (3H, 1), 1.18 (3H, 1), 1.58 (3H, 1), 1.70-2.12 (4H, m), 2.40 (2H,
q), 2.54 (4H, m}, 2.97 (2H, m}), 3.10 (4K, m}), 3.74-3.94 (2H, m), 4.16 (2H, m),
4.32 (1H, m), 4.78 (2H, q), 5.32 (1H, br s), 6.64 (1H, br s), 8.63 (1H, s), 8.82
(1H, s), 10.50 (1H, s).

LRMS : m/z 564 (M+1)*

PREPARATION 43
2-Methoxy-1-methylethyl methanesulphonate
O,Sone

)\/0\

Methanesulphonyl chioride (2.86ml, 36.9mmol) was added dropwise to an

ice-cooled solution of 1-methoxy-2-propanol (3ml, 30.7mmol) and




extracted with ethyl acetate, the conbined organic solutions dried (MSOH)
and evaporated under reduced pressure. The crude product was purified by
col um chr omat ography on silica gel u5| an el ution gradi ent8 épril 2004

di chl or o¥OWaR&t1det hanol (100:0 to 90: %“o gi ve the titlmCEIBWNOLSSY,
300ng 8 (CDCI3) : 1.02 (6H, n), 1.58 (3H, t), 2.40 (2H, q), 2.56 (6H, nm,
3.10 (4H, m, 4.50 (2H, t), 4.63 (2H, t), 4.78 (2H, q), 6.20 ( 1Hrn),

5 08 (1 Yyl o e gﬁzrﬁg'gﬁ M?@éwaﬁ?@% ﬂ’f%f?fﬁhbn%r% Plain 3

yl car boxargagtibn Sstirrgdhat robm 4efriperatube forl 1B¢mir§ ‘Bhéanilxttnerw&&mﬂas&&dApri |
2004 V\DOJ. 27113 PCT/ | BOO 01457 o=s=0 =~ Sodj um%@rlde & 80%
di sper si oWt watepcthen M thZOWRH%IaF'%‘%(MQS s} 2Rd QPSR 7‘8$ersol ution

of the ti f rﬁom &BRL) in
tetrahydriﬁ‘os’r %ﬂ’ﬂ(}%%’re tr:'ynndﬁp{ rrﬁaé)grﬁ 34?% aﬂ%"toc‘)'@agrm sfowWy to room

t enper at ud ¢§CDGH: 0B KBH 0l Sr03:(8H, (<), 138, (3, BHBUP (Bhls mY4:88 (1&han).t he
reaction Eﬁg&ﬁdr&t 65C for 72 hours. The cool ed mixture was partitioned

bet ween a #1188 18 or i de sol ution and et hyl acetate, and the

| ayers separated. The aqueous phase was extracted with ethyl acetate, the
conbi ned organi ¢ solutions washed with water, then brine, dried (MgSO4) and
evapor at ed under reduced pressure. The crude product was purified by

col um chr omat ography on silica gel using an elution gradi ent of

di chl or onet hane: net hanol (100:0 to 95:5) to afford the title conpound,

PREPARATION 44
2-{(tert-Butoxycarbonyl)(methyl)aminolethyl methanesuiphonate

|
SonG\O /\/,NTOY

O
Methanesulphonyl chioride (2;98m1, 38.6mmol) was added to an ice-cold
solution of tert-butyl 2-hydroxyethyl(methyl)carbamate (Synth. Commun.
1993; 23(17); 2443) (4.5g, 25.7mmol) in pyridine (40mf), and the reaction
stirred for 2 hours. The solution was pouted into water (150mi), and extracted

with ethyl acetate {(2x50ml). The combined organic extracts were washed with
10% aqueous citric acid solution, dried (MgSO4) 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, 1.0g.

8 (CDCls) : 1.46 (9H, s), 2.96 (3H, s), 3.02 (3H, ), 3.56 (2H, m), 4.34 (2H, m).

PREPARATION 45
4-[2-Ethoxy-5-{4-ethylpiperazin-1-ylsulphonylpyridin-3-yicarboxamido)-3-
ethyl-2-(1-methyl-2-methoxyethyl)pyrazole-5-carboxamide




630nmg. 8 (CDCI3) : 0.93 (6H m, 1.52 (3H t), 2.32 (21-1, m, -2.44 (4H,

m, 2.98 (6H m, 4.72 (2H, q), 5.96 (1 H s), 6.76 (1 H s), 7.62 (2H,

d, 832 (2H, d), 858 (1 H d), 875 (1 H d), 10.63 (1 H SAprill2Eds : nl z
601 (M+-Wy0 oRRERARATI ON 50 188 PCT/IB00/01457

2-f 3- Di net hyl ami no- n- propyl | - 4- E2- et hoxy- 5- f 4- et hyl gi perazi n- 1

yl sul phonyl ?pyri di n- 3-yl car boxam dol - 3- et hyl oyr azol e- 5- car boxam de W
01/27113 8 April 2004 PCT/1B00/01457 O=S=O r~1 N J Methanesul phonyl
chloride (4.95m, 64.0nmol) to an ice-cold solution of
3-diinet hyl am no-1| - propanol ( | ), and triethylamne (9.7m,
69. 8nmol ) i n di chl or onet hane

the reaction stirred at room
tenperature for 16 hours. The|m S pQ{titioned bet ween et hyl

' [ solution, and the phases separated.
The aqueous | ayer was extract®&®<M th ethyl acetate, and the conbined
organi c solutions dried (Na2SEfN~and evapor ated under reduced pressure.
The residue was i mredi ately pﬁ?iﬂied by col unmm chromat ography on silica
gel using dichl oronmet hane: net hajol (90:10) as eluant to give an oily

solid, 1.5g. This was immedi at€ly re-dissolved in dlchloronethane (3m),

o e eoBlh Gl {44588 ok el AT SRS VAR s
B?;; ;?2\{\? sohitorast tee titte Tohthdurid! froat pedpdraton i34 (smnmow ErAhBI) in '

tetrahydrofuran (10mt), and the solution stirred for 10 minutes. The title
compound from preparation 43 (270mg, 1.60mmol) 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 exiracted with ethyl acetate, the
combined orgariic solutions dried (MgSO;) and evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel
using dichloromethane:methanol (98:2) as eluant to afford the title compound
as a white foam, 310mg.

& (CDCl5) : 1.02 (3H, #), 1.22 (8H, m), 1.50 (3H, d), 1.59 (3H, 1), 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, br s), 6.68 (1H, br s), 8.64 (1H, s),
8.83 (1H, s), 10.48 (1H, s).

LRMS : vz 552 (M+1)*

PREPARATION 46

2-(1-tert-Butoxycarbonylpiperidin-4-yl)-4-[2-ethoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-vicarboxamidol-3-ethylpyrazole-5-carboxamide




34 (760mg, 1.59mmol) in tetrahydrofuran (15nl), and once addition was
conplete, the solution was stirred at roomtenperature for an hour. The
previ ously prepared solution of nesyl a’(tf v‘\gs t hen added, and 8 Aeril 208d4cti on
stirred aWODPOCItfidsr 16 hours. The cool e & ture was pour e@drke/o@g ur at ed
sodi um bi carbonate solution (120m ), and extracted with ethyl acetate.
(2x100nt). The conbi ned organic extracts were dried (Na2SO™4) and
evapor at ed under reduced pressure ghe crude product was purified by

-col um chromat ography on sifl |ca'= USI ng d| chl or omet hane: net hanol : 0. 88
amoni a (89:10:1) as el uant conmpound, 140ng. 8 (CDCl 3)
1.02 (3H, t), 1.21 (3H t)q t)Nse (6H, s), 2.40 (2H, q),

2.54 (4H, m, 2.78 (2H, t) 2 2 2H q) 3.08 (4H, nm), 4.18 (2H, t), 4.78
(2H, q), 5.25 (1 H, s) 66 (1 H “s), 8.64 (1 H s), 883 (1 H s), 10.54
(1 H s). W.O01/27113 8 AprPfS=‘2’OO4 PCT/ | BOO/ 01457 PREPARATI ON 51 4- 2-Etho
-5- 4-eth I i erazin-|- IsuI ridin-3- | cabboxam do - 3-

et hyl - 2- (pi peridin-4-yl| pyr e 5 carboxam de ditrifluoroacetate L VN O
O n NHO=5=0 ~NJ 2CF3CO2H Tyifluoroacetic acid (3m) was added to a
solution of the title conpouhd from preparation 46 (309ng, 0.47mmol) in

di-chl or omhdafife (CoMiBourf Wds"Sbfihét | @39%), from the titte compound from
preparation 34 and fert-butyl 4-[(methylsulphonyl)oxy]-1-piperidinecarboxylate

(WO, 9319059), following the procedure described in preparation 45.

S (CDCls) - 1.02 (3H, ), 1.23 (3H, t), 1.49 (9H, s), 1.57 (3H, m), 1.93 (2H, rh),
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-Butoxycarbonyh{methyl)aminojethyl}-4-[2-ethoxy-5-(4-

ethylpiperazin-1-ylsulphonyl)pyridin-3-vicarboxamidol-3-ethylpyrazole-5-

carboxamide

The title- corpg_ound was prepared from the title compounds from preparation
34 and 44 foilowing a similar procedure to that described in preparation 45.
The crude product was purified by column chromatography on silica ge! using
ethyl acetate:diethylamine (95:5) as eluant to give the title compound, 30%.

3 (CDClg) : 1.02 (3H, 1), 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).



stirred for 2 1/2 hours. The reaction was evaporated under reduced pressure
and the residue triturated well with ether. The resulting solid was
sonicated in ether for 1 mnute, thes.{ggwnti ng precipitate f8Apar2084and
dri ed t owvefeiavdsthe title conpound a "white solid, 27SwErnEheoldsPCd6) :
1.15 (61-1, nm, 1.46 (3H, t), 2.04 (2H, m, 2.20 (2H, m, 2.40-2.84 (6H,
m, 3.00-3.22 (6H, nm, 3.25-3.60 (4H, m, 3.76 (1 H m, 4.62 (4H m,

7.27 (1 H s), 7.40 (1 H s), 841 (2H m, 8.70 (2H m, 10.24 (1 H s).
PREPARATI ON 52 442- Et hoxy. -5 -

(4- et hyl pi perazin-1-yisul ohonvl) pyri di n- 3-yl car boxami dol - 3-

et hyl - 2- (1- met hyl pi peri di n-4 yl)pyrazol e-5-carboxanm de 0=S=0 | CJ
Trifluoroacetic acid (1.5m) was added to a solution of the title conpound
from preparation 46 (320ng, 0.48mmol) in dichloronethane (2m) and the
solution stirred at roomtenperature for 2 1/2 hours. The reaction m xture

was |-~} 8 April 2004 WO 01/ ﬁﬁ%RATN/ §B00101457 evaporated under
reduced pressure and t he reS| |1 W|th et her and dried

5 erazn-Jdoyls 5 ; ‘ ida]98-aqueous,
d| chl or onet hane ( &+ 248 = ; Doxamide ly for 30 m nutes.

Acetic acid (88l, 169rrm)|) egh, the solutlon stirred for a further

30 mnutes, then sodiumtri aggt 0X rghydrl de (169ng, 0.80nmmol) was added

and the reaction stirred at ropm e e‘na&_ for 16 hours. The reaction

m xture was poured into aque Q%bonate sol ution, and extracted
with ethyl acetate. The conbi

A
P

Sodium hydride (88mg, 60% dispersion in mineral oil, 2.19mmol) was added

Vd
3
i‘-‘

to an ice-cold solution of the title compound from preparation 34 (1.0g,
2.09mmol) in tetrahydrofuran (25ml), and the solution stirred for an hour. 1-(2-
Chloroethyl)pyrazole (WO 9849166) {(410mg, 3.14mmol) 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 (MgSQys)
and evaporated under reduced pressure. The crude product was purified by
column chromatography on silica gel using an elution gradient of
dichloromethane:methano! (100:0 to 90:10) to give the title compound,
300mg.

8 (CDCl3) : 1.02 (6H, m), 1.58 (3H, t), 2.40 (2H, q), 2.56 (6H, m), 3.10 (4H, m),
4.50 (2H, 1), 4.63 (2H, 1), 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).

PREPARATION 49
4-[2-Ethoxy-5-(4-ethylpiperazin-1-ytsulphonyl)pyridin-3-ylcarboxamido}-3-

ethyl-2-(4-nitrophenyl)pyrazole-5-carboxamide




extracts were dried (MgSO4) and evaporated under reduced pressure. The

resi due was purified by colum chronatography on silica gel using

di chl or onet hane: net hanol : 0. 88 ammmoni a &@%4 75:7.5:0.75) as el udAprit2904f f or d
the titl av@onguasnd, 70ngy. 8 (CDCl 3) 3 (3H t), 1.22 @E&mnBdger43z 58 (3H,
t), 1.92 (2H m, 2.14 (2H n) 2. 25 2.45 (7H, m, 2.54 (4H, m, 2.91 (2H,

q), 2.99-3.16 (6H m, H, : 4 78 (2H, q), 5.11 (1 H, br s), 6.65
(1 H br s), 863 (1 H, d) 8 83 (1 10.53 (1 H, s). PREPARATION 53
4- 2-Ethox -5- 4-eth | i erazin-|®N uI hon | ridin-3- |carboxam do -3-

et hyl - 2- (1-met hyl azeti di n- 3-y[Mppypaz % rboxam de Trifl uoroacetic acid
(2.5m) was added to a sol uti onpound from preparation 33
(700mg, 1.1 mmol) in dlchloro 2t harte and the solution stirred at
roomtenperature for 2 '/z hou 2. The reactlon m xture was evapor at ed

under reduced pressure and t H&$T®sidue triturated well with ether and
dried under vacuum The solid suspended i n saturated aqueous WO
01/27113 '! 8 April 2004 PCT 01457 sodi um bi carbonate sol ution,
extracted with ethyl acetate, rjnd t he conbi ned organic extracts evaporated
under reduced pressure. Fornmakdehyde (2801, 37% aqueous, 4.4mvol) was

At he s Sofliel rBia8 A, 80% §[f§?"é'¢'é‘?rﬁ'§bafﬁ' A, 2S7mAl RS HepT ) )
ol ) wastRddssbled (78°Cpkolution cﬁtthé mud dcﬁﬁp@uridl nbhep raliow B89s(1.0glen
sodiumtriacet oxi/boroh ydri de 1.12mol ded and the reactlon

stirred al e'ﬁﬂ@FéWﬁ@foﬁBr“Q@ handdhe Thi Wéaﬁimﬁi to warmslowly pour ed
I nto aguegyifoiR{biPerature. 4-Fluoronitrobenzene (0.5ml, 4.7mmol) 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 chromatography on silica gel using an elution gradient of
dichloromethane:methano! (100:0 to 95:5) to afford the title compound,
630mg.

6 (CDCls) : 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).

LRMS : m/z 601 (M+1)*

PREPARATION 50

2-[3-Dimethylamino-n-propyll-4-[2-ethoxy-5-(4-ethylpi per azin-1-
yisulphonyl}pyridin-3-ylcarboxamido]-3-ethylpyrazole-5-carboxamide




bi carbonate solution (30nl), and extracted with ethyl acetate (2x30m). The
conbi ned organic extracts were dried (MgSO4) and evaporated under reduced
pressure. The residue was purified by LQlurm chr omat ogr aphy o®hApgliddtda ge
usi ng diwbpleanzen®t hane: net hanol : 0. 88 é.nélbhi a (91.75:7.5:0.p&pm000145f ford
the title conpound, 470ng. 8 (CDCI3) : 1.01 (31-1, 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 (1 H m, 532 (1 H br
s), 6.79 (1 H, br s), 8.64 (1} H wdy .82 (1 H d), 10.52 (1 H, s).
PREPARATI ON 54 4- LEt hoxy- 5- ( #¢et bvI pi [
-yl sul phonyl ) pyridin-3-ylcarb
razol e- 5- car boxam de o=s=0 1 NH Jy A mxture of the title conpound of
preparation 32 (250ng, 0.37mMmoD 10@6p%T1adiun1on charcoal (35ngy) in
met hanol (3nl) was hydrogenat@§=at 60psi -and room tenperature for 16
hours. The reaction m xture iltered through Arbocel (r), the filter
pad washed w th net hanol and. tEL conbined 8 April 2004 WO 01/27113 194
PCTI 1 B00101457 filtrates evapofiat ed under reduced pressure. The residue was
purified by colum chronatogPéphy on silica gel, using an elution gradient

Che Ot MR ESARoT SR AT B RS s Gl M Rheki o
solution of 3-dimethylamino-1-propanol (6g, 58.2mmol) and triethylamine
(9.7ml, 69.8mmol) in dichloromethane (200ml), and the reaction stirred at
room temperature for 16 hours. The mixture was partitioned between ethyl

th 1-2- 2- meth lamng eth |

acetate and aqueous sodium bicarbonate solution, and the phases

separated. The aqueous layer was extracted with ethyl acetate, and the

combined organic solutions dried (Na-SOs) and evaporated under reduced

pressure. The residue was immediately purified by column chromatography

on silica gel using dichloromethane:methanol (80:10) as eluant to give an oily

solid, 1.6g. This was immediately re-dissolved in dichloromethane (3ml),

filtered, and the filtrate diluted with tetrahydrofuran (10mi).

Sodium hydride (70mg, 60% dispersion in mineral oil, 1.75mmol) was added -
portionwise to an ice-cooled solution of the title compound from preparation

34 (760mg, 1.59mmol) in tetrahydrofuran (15ml), and once addition was

compiete, the solution was stirred at room temperature for an hour.

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 (120ml), and extracted with ethyl

_acetate. (2x100mi). The combined organic extracts were dried (Na;SO4) 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 eluant to afford the title compound, 140mg.

3 (CDCly) : 1.02 (3H, 1), 1.21 (3H, 1), 1.58 (3H, 1), 2.32 (6H, s), 2.40 (2H, q),

2.54 (4H, m), 2.78 (2H, 1), 2.92 (2H, q), 3.08 (4H, m), 4.18 (2H, 1), 4.78 (2H,
q), 5.25 (1H, s), 6.66 (1H, s), 8.64 (1H, s), 8.83 (1H, 5), 10.54 (1H, s).



8 (CDCI3) : 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 (1 H s), 6.67 (1 H s), 8.64 (1 H s), 883 (1 H 8haprilzdcasd (1
H s). PAFOARAMION 55 2- 2- Dineth !adi¥d eth 1-4- 2-etho RPCWIBOe/@LdST | |
erazin-1- Isul hon | ridin-3- |carboxam do -3-eth | razol e-5-carboxam de L
f12N° 0 O n N N Sodi um hydri de (88ng, 60% di spersion in mneral oil,
2.2mmol ) was added portionwi se to an ice-cold solution of the title
conmpound from preparation 34 (1.0g, 2.1 mml) in tetrahydrofuran (25m),
and the solution stirred for 30pREPARATION-#R net hyl am noet hyi chl ori de

hydr ochl ori de (451 , 3. 15mmol me t_h saturat ed aqueous sodi um
bi car bonat e 448tk gthyigiiperais onyBpyadinwg-yieamoxamidohdt hane (2x1
Sml) . The combi ggg SX5EAGLA AShBy: gggi&ggag@%.g gﬁnﬂasgqg;%?atar essure at
room t enper at ur diluted with
tetrahydrofuran (10m.). This S L,ztp‘e Qadded to the previously prepared
solution, and the reaction hea oundleq reflux for 20 hours. The cool ed

m xture was poured into aqueous | sdtulda led@mum bi car bonat e sol uti on, and
extracted with ethyl acetate ({1 N. Vhe gani ¢ extract was evaporat ed

under reduced pressure, and t eS| dwal foamwas purified by colum
chromat ography on silica gel u&?&g April 2004 WO 01/27113 19,

PCT/ 1B00/ 41457 X
() 2CF,COH
N

Trifluoroacetic acid (3ml) was added to a solution of the tittle compound from
preparation 46 (309mg, 0.47mmol} in dichloromethane (4mf), and the solution
stirred for 2 ¥ hours. The reaction was evaporated under reduced pressure
and the residue triturated well with ether. The resulting solid was sonicated in
ether for 1 minute, the resulting precipitate filtered and dried to afford the title
compound as a white solid, 278mg.

& (DMSOds) : 1.15 (6H, m), 1.46 (3H, 1}, 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-yisulphonyl)pyridin-3-ylcarboxamido]-3-
ethyl-2-(1-methylpiperidin-4-vl)pyrazole-5-carboxamide

L,

é)k CN_

=
O‘S=0

e
J

Trifluoroacetic acid (1.5ml) was added to a solution of the title compound from
preparation 46 (320mg, 0.48mmol) in dichloromethane (2mtl) and the solution
stired at room temperature for 2 % hours. The reaction mixture was



ethyl acetate:diethylamne (95:5) as eluant to afford the title conmpound,
300mg. 5 (CDCI3) : 1.02 (3H, t), 1.22 (3H, t), 1.59 (9H, m, 2.40 (2H q),
2.54 (44, m, 2.78 (2H, t), 2.94 (2H; g), 3.09 (4H, m, 4.198AgH, 2008, 4.78
(2H, q) WGOH&IQBJ_ H s), 6.65 (1 H, )1 862 (1 H s), 8.MI/Bbobhass), 10.54
(1 H s). PREPARATION 56 4- 2-Ethox -5- 4-eth | i erazin-I- Isul hon 1
ridin-3- |carboxamdo -3- ethvl-I-(2-nmethoxvethy i)nyrazol e-5-carboxam de

14 J. The titl d bt d fromthe. titl ds of

o epar o SEIROTBIEEHAIECLER SrPHRRTE A1 ING oS eR LUHAISH el with #080% 1 bad i n
t avel 7 (3H, t), 1.59 (3H t), 2.42

Frzﬁpa;?é@@ﬁé?@% é%f"-zk"l?@’ﬁ'“‘eé?w*% szd?jzzl ( ,)3. 38 (3|(4, s),)3.85

I(—l 2H, )t)gFggﬁadéﬂWe (21 791423?7%( atbueays, 2. gONgfanD was !illiﬁeﬁl/}F tﬁ%(sggléig;\lsﬂlf_” g\l 627( 1

, S

4- [ 2- Et hthey rée(mea@%mmnsemagnchlq%’m@m ﬁm'f <? df\ﬁ iution stirred

hor 1 20B80RgshG 16 AT IS bty i (B, CYBIARNGY WS AN R | ©

conpoundsolafion rsimdaiorom Sutiter( 36 minutds, 7themosddiand truﬂ@t@ﬁm@ydn@ mml ),
1-hydronébenzotr|azole

1- (3-di Gr¥ ﬁ@mragl} a%@é@é pod, e derrtan Shgraﬂﬁrrpem tRMpowte
1..40mol 4 No?sé%ym' sORGRRY mtte WhsdYWored: #RETMAY pebﬁg sodium

di chl or orret han was stirred at room'tenperature for 18 ours. The
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, 70mg.

5 (CDCl3) : 1.02 (3H, 1), 1.22 (3H, t), 1.58 (3H, 1), 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, br s), 6.65 (1H, br s), 8.63 (1H, d), 8.83 (1H, d),
10.63 (1H, s).

PREPARATION 53
4-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamido}-3-
ethyi-2-(1-methylazetidin-3-yl)pyrazole-5-carboxamide

Trifluoroacetic acid (2.5ml) was added to a solution of the title compound from
preparation 33 (700mg, 1.1mmol} in dichloromethane (3.5ml) and the solution
stired at room temperature for 2 % hours. The reaction mixture was
evaporated under reduced pressure and the residue triturated well with ether
and dried under vacuum. The solid was suspended in saturated aqueous



m xture was washed with brine (10m ), then water (10m ) and then extracted
with hydrochloric acid (1 M 3x20ml). The combined acidic extracts were
neutral i sed using sodi um bi carbonate sol uti on, and thi s aqueo®idpdid064i on
ext r act eVQOURTIEF chl or omet hane (3x30nt) .1 $hé conbl ned or gRaTABENGI4FIC S
were dried (Na2SO4), and evaporated under reduced pressure to afford the
t|tIe conpound as a white solid, 446ng. 8 (CDCI3) : 0.97 (3H, t), 1.67 (5H,
, 2.28 2.65 ((2H, t 3. (4H 3. 37 3H, s),
3 82 (2H, é?$um4‘)"§%’%%°zﬁté ﬁ&“"&véﬁ%ﬁe& Jyith 82@*7 at:%‘l%(zﬁ aRd “r‘z) cembined, o
8.67 (1 Hyr lcétt?a'i:té év ?nagr r(eauééd }esshPéVS mz 538 ('VH)+
PREPARATI 58 b5-[2-Et oxy 4- et hyl pi pera2| n- 1-yl sul phonyl ) Qyri di n- 3yl
-3-ethyl - Eommdelymm(zamﬁmaqnmua 44mmolyrivdisradtiedstte d solutiod ofithé | 2004

WO 01/ 2 00 0! 0=5=0 ' th | vl d
(5. 280 ADNGITRRISE 20 Bd Ay FEnior B A, B ptd: fhe Sl {ﬁ ﬁm) am de
prepar at i gg s(yl(?op% FHinBEY! Acéitd a%'id‘%ﬁ;égfg(]%ﬁoﬁ %g égéri@q,z en

et hanol (160 and t e reaction m xture
seal ed vesalgtion Ehsreddor ed furtheru3@ minatesy dpem sodiim undeetoxgbhmhgldpd@ssur e

i chi or orRhe: Rl WeScated: g The resBRBREE ol BmAsiRS e 1 he

El)tlg ZS”{“S‘{"'? h§U|7s59Th8 féi\?%%) mixtlr® 3wasHpoled intd? dcﬁ]éou&) sodiup? (3H,
bicarbonate solution (30ml) and extracted with ethyl acetate (2x30ml). The
combined organic exitracts were dried (MgSO.) and evaporated under
reduced pressure. The residue was pUriﬁed by column chroméltography on

silica gel using dichloromethane:methanol:0.88 ammonia (91.75:7.5:0.75) to

afford the title compound, 470mg.

8 (CDCls) : 1.01 (3H, ), 1.18 (3H, 1), 1.58 (3H, 1), 2.40 (2H, q), 2.48 (3H, ),
2.54 (4H, m), 2.85 (2H, q), 3.10 {(4H, m), 3.59 (2H, 1), 3.82 (2H, t), 4.79 (2H,
q), 4.86 (1H, m), 5.32 (1H, br s), 6.79 (1H, br s), 8.64 (1H, d), 8.82 (1H, d),
10.52 (1H, s).

PREPARATION 54

4-[2-Ethoxy-5-(4-ethylpiperazin-1 -ylsulghonyl)gyridin-s-ylparboxamido ]-3-
 ethyl-2-[2-(methylamino)ethylipyrazole-5-carboxamide

A mixture of the title compound of preparation 32 {250mg, 0.37mmol) and
10% palladium on charcoal (35mg) in methano! (3ml) was hydrogenated at
60psi and room temperature for 16 hours. The reaction mixture was filtered
through Arbocel®, the filter pad washed with methanol and the combined



3.02 (2H, q), 3.16 (4H, m, 4.78 (2H, q), 8.66 (1 H d), 9.08 (1 H, d),
11.00 (1 H s) 11.05-11.20 (1 H by s) LRVS : nmlz 462 (M+1)+ PREPARATI ON
59 5-r2-n-But oxy-5-(4-ethyl pi pera2| n- 8 April 2004

-yl sul pheyybdyPris din-3-vl 1-3-ethyl -2, 6 194 PCT/IBO0/01457
di hydr o- 7H- pyr azol 014. 3-dl ayri m di n- 7 one 8 April 2004 WD 01/2%113 19 ~

PCT/ 1 BO0O/ 01457 A m xture of the title conpound from preparation 34 (500rrg,

1. 04nmol ) and potassiumbis(trimethylsilyl)amde _(436ng J{
n- but anolfitratesigvaneratad ander seducastpressure. Hbgr residue Wik, [Liifipgs 3é| ' The

ol ut  on SOutR S FQuBlerERn 1 of, e ¢i5, BOHGD o PERINSE, Yraglenf BhE
extracts dichlcfbrﬁém‘éﬁé)mémhnoeufmoammhna r(een 0“9 ctocssl:mtt)stw afford tkke cr ude

product was purified by colum chromatography on silica gel using
di chl or ortilerfarepewit §hEmg ohs%4) asé’s“’@'it%g?ﬁ'”to afford the title compound,

128 8 . : 9 21-1,
w3, a0 4 POR: 102 8k B 40 ok, hvieBl o 0, Za00aH Q). s ek 0 T
I%RggA(Ri\T:ﬂ 52)(4H9n€)32 S!ttll(z;Hgm 311]0 (BH,(h}44. 22)(2H,|ﬂ\/&h7?lt2§! q92103 EﬁH(lH-g 4 oth
er u e -5- 2-echo -5- 4-e
' erazﬁ?\lgs"l@l'ﬂ sﬁfﬁ-sf(f'Hth mﬁgé)es @ilb ih dro-7H razolo 4 3-d
rlmdln 7-one O=S=0 (NN) A mi xture of the t|tIe conmpound of preparation 31
(2.02g, 3.17mml), and

PREPARATION 55

|2—(D|methy[am|no)ethvl}-4-[2—ethoxv—5—(4-ethylglgerazm-1- £
Isulphonylpyridin-3-vicarboxamidol-3-ethylpyrazole-5-carboxamide

N
S

E§3°
S

Sodium hydride (88mg, 60% dispersion in mineral oil, 2.2mmol) was added

portionwise to an ice-cold solution of the titie compound from preparation 34
(1.0g, 2.1mmol) in tetrahydrofuran (25ml), and the solution stirred for 30
minutes.

2-Dimethylaminosthylchloride hydrochloride (451mg, 3.15mmol} was treated
‘with saturated aqueous sodium _bicarbonate solution, and this mixture
extracted with dichloromethane (2x15ml). The combined extracts were
concentrated under reduced pressure at room temperature to a volume of
about 2 ml, and this solution diluted with tetrahydrofuran (10ml). 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 bicarbonate solution, and extracted with ethyl acetate
(100mi). The organic extract was evaporated under reduced pressure, and
the residual foam was purified by column chromatography on silica gel using



pot assi um bi s(trinmethylsilyi)amde (950ng, 4.76mmol) in 3-nethyl-3-pentanol
(50m ) was stirred under reflux for 8 hours. The cool ed m xture was 1914 8
April 2004 WO 01/27113 PCT/1B00101457 concentrated under red8dedl 200d4ssur e,
the resi WO sBIIsnded in ethyl acetate 1(980m ), washed wirdT/mBes/erst 50nt)
and brine (50m), dried (MySO4) and evaporated under reduced pressure. The
crude product was purlfled by colum chromat ography on S|I|ca gel, using

| ut di i th th - 10 fford
thetit1 couBiramsiate: detfasting (5B He Suaton afard e ghg corpounds) ' %05
(3H t), S?Q,P(BH t), 1.57 (3H, t) 2.41 (2H, q), .2.56 (4H m), 314(6H

4.15 4.40 (21-1, t), 4.74 (2H, q), 8.62 (1 H, s), 9.03 (1

H, 's), 105dE0QIH, 1’ 62 .(3HRYB1:220(3H,a%01 .59HA n)REFEREH, can @54 (4K, mint - But ox

e pr opoy yte (1 16298 B 0,0l rfyird G N B R 828 ORGSR . 7. one

IZ l(_"IIOOEgg-éOS &%m”ggazn(gp[) s), B.8S M &Y, 9034 e &) t1 e conpound from exanpl e

PREPARATION 56
4-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamido]-3-
ethyl-1-(2-methoxyethyl)pyrazole-5-carboxaride

5 ,
HN I\
L
N7 N
| H
o

o=i=-o
CJ
) .

The title compound was obtained (70%) from the title compounds of
‘preparations 25 and 14, following a similar procedure to that described in
preparation 27. '

8 (CDCl3) : 1.04 (3H, t), 1.27 (3H, t), 1.59 (3H, f}, 2.42 (2H, q), 2.57 (4H, m),
2.72 (2H, q), 3.12 (4H, m), 3.38 (3H, s), 3.85 (2H, 1), 4.55 (2H, 1), 4.77 (2H, q),
5.57 (1H, s), 7.92 (1H, s), 8.68 (1H, s), 8.86 (1H, s), 9.82 (1H, s).
LRMS : m/z 538 (M+1)*

PREPARATION 57
4-[2-Ethoxy-5-(4-methylpiperazin-1-yisulphonyl)pyridin-3-yicarboxamidol-1-(2-
methoxyethyl}-3-n-propyipyrazole-5-carboxamide




pot assium bi s(trinmethylsilyl)amde (161 ng, 0.81 mmo!) in n-propanol (3m)
was heated at 100C for 16 hours. The cool ed reaction m xture. was poured
into saturated sodi um bi carbonate sol ution (20ml), extracted SiApkil 2004y|
acet at e Wo3ami3, and the conbined orlg8iic extracts evapar@vgsonnger
reduced pressure. The crude product was purified by colum chromat ography
on silica gel using. dichloronethane: nethanol (97:3) as eluant to afford
the title conmpound, 71 ng. D=S=O1 N 8 April 2004 WO 01/27113 2()
PCT/ I BOO 01457 8 (CDCI3) : 1.03 (3H, t), 1.14 (3H, t), 1.41 (3H t), 1.45
(9H, s), 2.00 (2H, m, 2.42 (2H, % & 58 (7H, m, 3.01 (2H, q), 3.16 (4H,
m, 3.78 (2H, t), 4.46 (2H, , 4 (ZANLD), 8.63 (1 H d), 9.04 (1 H,
d), 10.66 (1 H, br s). PREPARAT 4y 2-N-Buto -5- 4-eth | i. erazin-|-
| sul hon I ridin-3- 1 -2- 2- t carbon (nmeth 1 amno eth I -3-eth
-2 6-dih dro-7H razolo 4 3- n-7-one 0=s=0 CND J A m xture of
the title conpound from exanpl e i14 (128ngy, 0.20mmvl), potassium

bi s(trimethylsilyl)am de (198@",3:?. Omol ) and ethyl acetate (18nyg,

0. 20nmmol ) in n-butanol (12nl) heated at 110C for 8 hours in a sealed
vessel . The cool ed m xture was red into agqueous saturated sodium

bi carbonate solution (60m), and extracted with ethyl acetate

A mixture of the title compounds of preparations 26 (585mg, 1.77mmol) and
15 (300mg, 1.32mmol), 1-hydroxybenzotriazole hydrate (189mg, 1.40mmol),
1-{3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride  (267mg,
1.40mmol) and N-ethyldiisopropytamine  (0.39mi, 2.25mmol) in
dichloromethane (20ml) was stirred at room temperature for 18 hours. The
mixture was washed with brine (10ml}, then water (10ml) and then extracted
with hydrochloric acid (1M, 3x20ml). The combined acidic extracts were
neutralised using sodium bicarbonate solution, and this aqueous solution
extracted with dichloromethane (3x30ml). The combined organic extracts
were dried (Na,SO;), and evaporated under reduced pressure {o afford ihe
title compound as a white solid, 446mg.

5 (CDCl,) : 0.97 (3H, 1), 1.67 (5H, m), 2.28 (3H, s), 2.50 (4H, m), 2.65 (2H, 1),
3.10 (4H, m), 3.37 (3H, s), 3.82 (2H, 1), 4.52 (2H, t), 4.76 (2H, q), 5.57 (1H, 8),
7.87 (1H, s), 8.67 (1H, s), 8.85 (1H, s}, 9.77 (1H, s).

LRMS : m/z 538 (M+1)*

PREPARATION 58
5-[2-Ethoxy-5-(4-ethylpiperazin-1 -vIsquhOnvj)pyridin-3-v|}-3-ethy|—2,6—dihydro-
7H-pyrazolol4.3-d]pyrimidin-7-one




(2x60nl). The conbi ned organic extracts were dried (MJSO™4), and evaporated

under reduced pressure. The crude product was purified by colum

chromat ography on silica gel using d'gp+oronethane:nethanol (®2ApB)2004s

el uant t dVQPY¥HHhe titl e conpound as1 Seige foam 36ny. BCTABMIEYST. 1.02

(6H, t), 1.40 (3H, t), 1.45 (9H, s), 1.55 (2H, m, 1.95 (2H, m, 2.41 (2H,
, 2.58 (7H, m, 3.01 (2H, q), 3.16 (4H, m, 3.78 (2H, t), 4.45 (2H,

4.67 (2H, t), 8.63 (1 H d), 9.03 (1 d), 10.64 (1 H, s). PREPARATI ON 63

2-(1-Butoxvcarbony|azetidin--3- i )-5-{p- et hoxy5- (4-ethyl pi perazin-1

yl sul ' phonyl ) pyddi n- 3=yl | - 3- et hyte 2§ a1 ro-7H pvrazol oL4. 3-dl pyri mdin-7

-one 8 April 2004 WD 01/27113 20l 4. IR /01457 o=sue | (N) N J A

m xture of the title conmpound oN priepaiatipn 33 (1.3g, 2.05mmol) and

potaSS|un1b|s(tr|nethyIS|IyI)an1 (490ng,/ 2. 46mmol ) in ethanol (35nt) was

heated at 130C in a seal ed vesselifor 16 hours. The cool ed reaction m xture

was concentrated under reduced % %é%ure the residue dissolved in water

(15m ), the solution neutralise i ng hydrochloric acid (2N), and then

saturated sodi um bi carbonate added.] This agueous sol ution was extracted

wi t-h di cht oronet hane (5x30m ), t conbi ned organic extracts dried (MgSH)

and evapor ated under reduced pressure. The residual gumwas purified by

col um chr omat ography on silica gel, using ethyl acetate:diethylam ne

(96:4) apofissiith bis{trhéRyRiljiReniibt(BL2ay W BHmolPhEsBdded to a solution
of the title cbmpound from preparation 34 (10.0g, 20.8mmol) and ethyl

acetate (2mi, 20mmol} in ethanol (160ml), 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 eluant, to give the title compound, 3.75g.

5 (CDCl3) : 1.03 (3H, 1), 1.42 (3H, 1), 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, br s).

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

~ NH
o
-
0=|=
@




S (CDC13) : 1.02 (3H, t), 1.38 (3H, t), 1.48 (9H, s), 1.58 (3H; t), 2.40
(2H, ), 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 (1 H m, 864(1H s), 8.81 (1 H, s§Apd2087 (1 H,
S). PRER®®AIL1S 64 15%4 PCT/IB00/01457

2- (1- But oxycar bonyl ni neri di n- 4-yl ) - 5- f 2- et hoxy- 5- (4- et hyl pi perazi n-1

yl sul phonyl ) py_ridin-3-yll-3-ethyl -2, 6-di hydr o- 7H—pyrazoto(4 3-d] pyri mdi n-
7-one The title conpound was pre aredfromthetltle co und from

pr epar at AdRixture offtbemﬂmqgn@pm PRt PaPaEatian 84+(s0emg, 1 mq!)@@n

or oauct. Paasem WeuimeShisidhive, Kol 2 3Ammm T n SnpF {ongy e

di chl or owasmeedrat hamﬂﬂ farofs houmsina seaied mseelvé'hefmdted Imixmemmd {629 .
8 (CDCI3) : 1.03 (3H, t), 1.38-1.60_ (15H, , 41-1, m,

2.57 (4ppused injo sty @F?d @pluegus *Pf?afb@"ﬁﬁ 50 *O(f‘slrpﬁ ePFFaCl? 7 (2H

8. 62 0
2 b But o iB. Sty Hcet a??- And 108 GBipint B xyabis, BRSE JAGSEL) S
but oxv c aetapyraterk tindlen - réduted 3presbute. 2The d:l:rhylér proﬁﬂqbywaaopmﬁﬁch-tMDyri m di
- 7- N FThe tifl bt 670 th
] o CoRpuTCchionAtoRramN, O Siiace e ol aRBe R s AGOLEE AN | b ©
procedurs efudni 26 aft ﬁfﬁehﬁfb cérﬂg@ﬁﬁ@a‘{zﬁrﬁgn 61. 8 (CDCI3) : 1 02 (6H, t),
1.38 (3H, t), 1.48 M, 1.96 (2H, n),

3 (CDCly) : 1.04 (6H m) 1.42 (3H 1), 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, 1), 8.64 (1H, d), 9.03

(1H, d), 11.09 (1H, s). {

LRMS : m/z 490 (M+1)*

PREPARATION 60
2-(2-{[tert-Butyl(dimethyl)silylloxy}ethyl)-5-[2-ethoxy-5-(4-ethylpiperazin-1-
yisulphonyl)pyridin-3-yi]-3-ethyi-2 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one "

A mixture of the title compound of preparatidn 31 (2.02g, 3.17mmol), and
potassium bis(trimethylsilyl)amide (950mg, 4.76mmol} in 3-methyl-3-pentanol
(50ml) was stired under reflux for 8 hours. The cooled mixture was




2.41 (2H, qg), 2.57 (44, m, 3.02 (2H, q), 3.15 (4H m, 4.39 (2H m, 4.68
(4 m, 5.26 (1 H m, 862 (1 H mM, 9.02 (1 H mM, 10.67 (1 H s).

W). 01127113 8 April 2004 2 0,'-i PCT. 0101457 PREPARATI ON $8p@-2004t er t

Buto car A MAZHBi din-3- | - 5- 5- 4-ef*h~| i erazin-1- i sURCHIRIONI4S]-

met hyl but oxypyrid in-3-yll-3-ethyl-2.6-di hyd

ro- 7H pyr azol of 4. 3-d] pyri m di n-7- one o= S OCND J A mxture of the title

o e mebPORaiaiBs WidhE Fediibel pregStrs i (e He %l%%@%ﬂﬁﬁ%”ﬁ‘laceeatem and
the ni xt urRIGHARL Adshbd MRk fafer (05 anmnﬁ@of np] iigtie(MgSO s ungended i n

aqueous sat urafed sodi um bi car bonat e sol ution 6@3 and extracted with
et hyl aceewaporatedamder fﬁﬁiélcednﬁl&fi@uf%r'gbﬁlémé‘?t P @tma'é perifiach byng sos)

and evapo e r I fd ed by
col um ch%@i@ﬂ})gggﬁw&gg}%ﬁ& o g u5| -réb l'gu‘r‘[iﬂl 8?02% ane I 'gg\o L 0. 88
anmoni a ( @kehbrofibtlanatmetharslt (100: @ltoesofn@) {0 tafford oineotitid, cdrnpgum& (CDCl 3)

1,02 (6t ), 138(3H t) 1.48 (12H, m), 1.80 (1 H m, 1.98 (1 H m,
2.42 (2H, 184MY% 58 (4H, n), 3.02 (2H, q), 3.16 (4H, n), 4.40 (2H, t), 4.67

(1S, Eﬁb@?&k&ﬂ 9]@66@ gfé%ikgfp% 0% %tt?—f‘]m (M3 87 ereh, 1O 0

| ohonyl) pw1 (nm &), ©.56 YUK 1at)e8114 (6H, m),415 (2H, 1), 4.40 (2H, 1), 4.74 (2H,

but oxycar bon ioeridin-4-yl1-3-eth , 6-dfi ydro-7H pyrazol of 4. 3-dl pyrimd
Ut oxyCar B B Ph! &5 968 (8 1868 e s @Y pyraz pyrt

LRMS : m/z 620 (M+1)*
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PREPARATION 61
2-{2-{(tert-Butoxycarbonyl)(methyl)aminolethyl}-5-[5-(4-ethylpiperazin-1-

yisuiphonyl)-2-n-propoxypyridin-3-yi]-3-ethyl-2 6-dihydro-7H-pyrazolo[4,3-
dlpyrimidin-7-one ’

\L 0

O HN ..-\N _{_
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A mixture of the fitle compound from example 14 (100mg, 0.16mmol) and
potassium bis(trimethylsilyl)amide (161mg, 0.81mmol) in n-propanol (3ml)
was heated at 100°C for 16 hours. The cooled reaction mixture was poured
into saturated sodium bicarbonate solution (20ml), extracted with ethyi
acetate (2x30ml), 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
titte compound, 71mg.



7-one 8 April 2004 WO 01/27113 204 PCT/1BOQJ 01457 O=AS=0 C) J The title
conpound was obtained (69% fromthe title conmpound from preparation 46
and n-butanol, following a simlar procedure to that descri bedApiik2004

pr epar atW@ALBHMI36 (CDCI3) : 1.01 (6HEUY 1.34-1.60 (14H PGHIBIYOSGT(4H, ),
2.41 (4H, m, 2.57 (4H, n) 2.90 (2H, m, 3.00-3.20 (6H m, 4.38 (3H m,
4.66 (2H, t), 8.61 (1 H, 9.00 (11-1, s), 10.58 (1H, s). PREPARATION 68

5- 2-Eth t in N, 3- ~3-pth 1-2- |
ori i o B gCHf'E] oé’-zk:zn,tqiﬁgﬂg&a S 38 B 48 5, &%5’ (EH o,

ditri f1 ueLaReaHaLE 2587 b, ald HREGIE0RS (450 L8 Te(z#, 1) heabiohe
conpound from preparation g‘g in trifluoroacetic acid
(0.5ml) &n) 4h3 (R D684, GDQS Xﬂvl/a@) §10i$$éﬁ'|d?f$)oom temperature for 2
% hours. The m xture was concentrated under reduced pressure and the
residue triturated well with ether. The solid was then sonicated in ether
for a mnute, and the resultin PARATIONG2i | tered and dried to give the
title conpound 54nyg

5-[2-n- Butoxv-5 (4-ethylg|p_erazm -1-yisulphonyhpyridin-3-yl]-2-{2[(ter-

butoxycarbonvyl){(methyl)amino]ethyl}-3-ethyl-2.6-dihydro-7H-pyrazolo[4.3-
dlpyrimidin-7-one

A mixture of the titte compound from example 14 (123mg, 0.20mmol),
potassium bis(trimethylsilyl)amide (198mg, 1.0mmol) and ethyl acetate
(18mg, 0.20mmo!) in n-butanol (12ml) was heated at 110°C for 8 hours in a
sealed vessel. The cooled mixture was poured into aqueous saturated
sodium bicarbonate solution (60mi), and extracted with ethyl acetate
(2x60ml). The combined organic extracts were dried (MgSQO,), 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, 36mg.‘

& (CDClg) : 1.02 (6H, t), 1.40 (3H, t), 1.45 (9H, s), 1.55 (2H, m), 1.95 (2H, m),
241 (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).

PREPARATION 63
2-(1-Butoxycarbonylazetidin-3-vl}-5-[2-ethoxy-5-(4-ethylpiperazin-1-
yisulphonyl)pyridin-3-yl}-3-ethyl-2. 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one




f 8 April 2004 2 0 PCTIIBOO 01457 8 (DMBQd6) : 1.16-(3 H, 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 (1 H m, 8.24 (1. H s), 8.44 (1 H, br s)8Apri20082H,
m, 11.90VQDLRN1I8). PREPARATI ON 69 52{bi (4- Et hvl pi yer azi n-PCT/AB00/01457

-yl sui nhonyl ) - 2- ( 2- met hoxyet hoxy) pyri din-3-vl]-3-ethyl- 2 6-dih dro-7H
razolo 4 3-d rimdin-7-one A mxture of the title conpound from preparation
58 (1.0g, 2.2mmol), and potassium bis(trinmethylsilyl)amde (2.16g,

10. 8mmol ) in 2-nmet hoxyet hano (2gyt) was heated under reflux for 18 hours.

The cool ed m xture was evapowat er educgh pressure and t-he residue
purified by colum chromato N %ﬁqiﬁnﬁ gel using an elution gradient
of dichl oronmet hane: net hanol I 100: 0 t 90: 10§ to give the title conpound,
860ny. 8 (CDCI3) : 1.03 (3H, , 1.42 (3H, 1), 2.43 (2H, q), 2.59 (4H, m,
3.02 (2H, q), 3.18 (4H, m,°8789 (3H, s), 4.80 (2H, t), 8.63 (1 H, d),
9.00 (1 H d), 11.25 (1 H, ;f)' LRVE : mz 492 (M+1l)+ PREPARATI ON 70
4-f 2- Et hoxy-5-(4-et hyl pi geraki ot | -y, I sul phonyl)p rid~3-yl carboxam dol -2- (2
et hoxvet hyi ) - 3- et hyl pyrazol e-§-carboxamide eg 8 April 2004 WO 01/27113 2
0 t? PCT/1B00101457 (N) 2-Bronoethyl ethyl ether (0.28nl, 2.50mvl) was
added o o Rhité ofOlnd Wle cdbEulid BICHRPakiRA BECPR3E! '2Bsridi) die

2.09nmol ) "and cesi um car
potassium bis(trimethyisilyl)amide (480mg, 2.46mmol) in ethanol (35mi) was

heated at 130°C in a sealed vessel for 16 hours. The cooled reaction mixture
was concentrated under reduced pressure, the residue dissolved in water
(15ml), the solution neutralised using hydrochioric acid (2N), and then
saturated sodium bicarbonate added. This aqueous solution was extracted
with dichloromethane (5x30ml), the combined organic extracts dried (MgS'04)
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, 350mg.

3 (CDCly) : 1.02 (3H, t), 1.38 (3H, 1), 1.48 (9H, s}, 1.58 (3H, 1), 2.40 (2H, q),
2.57 (4K, 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

yisulphonylpyridin-3-yij-3-ethyl-2.6-dihydro-7H-pyrazolo{4,3-d]pyrimidin-7-one

L HN™ =N
A
Q) -

o3=0

The title compound was prepared from the title compound from preparation
46, following a similar procedure to that described in preparation 63. The



(816ng, 2.50mmol) in N, N-di nethylformam de (20nml), and the reaction stirred
at 60C for 12 hours. The m xture was diluted with water (100m ), and
extracted vvith et hyl acetate (2x100m ). The conbi ned organi c &Aprik2cd were
dried (NgS vapor at ed under red dr pressure and the j ;
azeotroped W tlﬁgtol uene. The crude ;?r:{gduct was triturat edﬂcvemﬁ@b@%ﬁér
resulting solid filtered and dried to afford the title conpound as a
crystalline solid, 550ny. d (DMsQd6) : 0.92 (3H, t), 1.10 (61-1, m, 1.44
(31-1, tpude Bﬁ)dlmtl 'wad ,putified byt igolumi, ctrogtatography) on2silim (gﬂusu)g 3. 40

). %  chpldroghapdmplod 1R gk cifuis i 1ndige Eofikh tpidie . (0L

Prepar at iy %oq@f.p Ve t Ayl

p- Tol uenesuldcagny chi or e'ln?%ri %0 ‘(‘TSE @m%ﬁféﬁ%a?&gg??g gn)sgliil on of
cycl open{(4tdempt 2.80q2H m);rB,1{D(GI-5nnbl4)26-|4 48 (8, RFRTY (2Hpd),thE24dHut i on
cool ed | t Freshly powdered potassium hydroxide (4.7g,
83. 3mml %)%ngié as@&ﬁz action mixture allowed to warmto room
tenperature, over-2 hours. The reaction was diluted with water, the phases
O=T--.0 N WD 01/27113 8. April 2004 00 J PCT/I1B00/ 01457 separated, and the
aqueous | ayer extracted with ether. The conbined organic solutions were
dried (MgS™4), and evaporated under - reduced pressure, to give the title
conmpound as a clear oil, 2.18g. 'Hnnr (CDClI 3, 400MHz) 8 : 1.20 (2H, m,
1.55 (4H, m, 1.74 (2H, m, 2.20 (1 H m, 2.43 (3H, s), 3.92 (2H, d), 7.36
(2H, d), 7.80 (2H, d).

PREPARATION 65

7-one

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.

3 (CDClg) : 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), 8.02 (1H, m), 10.67 (1H, s).



LRVS : mz 277 (MNa+) Preparation 72 Tetrah dro-2H ran-4- | methanesu
honate 0 s 0 O Methanesul phonyl chloride (1.82m, 23.5mmol) was added
dropwi se over 10 mnutes to an ice-cold solution of 8 April 2004

t et r ahydmwee Biknys an- 4-ol (2.0g, 19.6mfB();4 and tri et hyl anipegaBadasy .
25.5mmol ) in dichl oromethane (20ml), and the reaction then stirred at room
tenperature for 72 hours. The reaction was washed w th saturated agueous
sodi um bi carbonate solution (10m ), dried (MySO) and evaporat ed under
reduced pressure to give an orange oil, that solidified on standing, 3.1g.

"Hnnr (CDCl 3, 400MHz) & : 1.88 PARAT éZH’ m, 3.01 (3H, s), 3.55
(2H, m, 3.95 (2H, n), 4.90 (1—% . = mz 198 (M\NH4){ Anal. Found:
C, -39.90; .'-_HE1-@eﬁ&ut%@;@r@%gla{z@ﬂdimﬂl)CS-[S§4%hyIEQeﬁaz7iﬁ-Pﬁlsﬁrmwﬂi -on 73
Met hanesul phoni _ aci cyc ohexvlester o O The title corrpound was
prepar ed afREIDMONIDX giR- Beethyle2 Srdikydro; PV AZONAIgy DYTHNIG 985;

3447. 8 April 2004 V\D 01127113 .20 glgél'l LBOO 01457 Preparatlon 74 (1 R-1
-Mel ro | met hanesul phonat e

‘&_
()
J
A mixture of the title compound from preparation 63 (100mg, 0.16mmol} and
potassium bis(trimethylsilyllamide (157mg, 0.7¢mmol) in (R )-pentan-2-ol
{(1ml), and the mixture heated at 120°C for 4 days. The cooled mixture was
suspended in aqueous saturated sodium bicarbonate solution (35ml) and

extracted with ethyl acetate (2x35ml). The combined organic extracts were
- dried (MgSQ,) 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, 14mg.

8 (CDClg) : 1.02 (6H, m), 1.38 (3H, 1), 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, 1), 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-yisulphonyl)pyridin-3-vil-2-(1-feri-
butoxycarbonylpiperidin-4-yl)-3-ethyl- ,B-dthydro-TH-p\LrazoloM,S-d|gynm|dm-
7-one




O Il/ os ~\ 0 A solution of nethanesul phonic anhydride (8. 33g,
47.8mol ) in dichl oronethane (30nl) was added dropwi se over 30 mnutes to
an ice- cooled solution of (R)-2-butanol (4.0, 43.5nmmmol) ang April 2004
triethytwonests. 65m, 47.8mol) i@ chl or orret hane ( 70mp¢Tmidamaisdacti on
was then allowed to warm to roomtenperature and stirred for 18 hours. The
m xture was then washed w th water, 2N hydrochloric acid, then dried
(Na2SO4) and evapor at ed under reduced pressure to give the title conpound
as a pale yellow oil, 7.0g] 'Hhmr (CDCl3: 300MHz) 8: O. 98 (3H, t), 1.40
(3H, d), 1.62-1.80 (2H, m, 3.00 9 3H, s), 4.76 (1 H, . Preparation 75 (1

S)-1-Methy propyl nethanesul ( I(égés 0 The title conpound was
obtained as an oil, in 54%yi (‘{:ﬂ nol and net hanesul phoni ¢
anhydride, follow ng the prdteduré ddscr edon preparation 74. ' Hnnr
(CDClI 3, 300MHz) 8: 0.96 (3H, (3H, d), 1.60-1.76 (2H, m, 2.96 (3H,

s), 4.70 (1 H m. Preparat ios —66 '(2 R) - 1- Met hoxypr opan- 2- ol

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.

8 (CDCl3) : 1.01 (6H, 1), 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).

PREPARATION 68

4-y)-2,6-dihvdro-7H-pyrazolof4,3-dipyrimidin-7-one ditrifiuoroacetate

( j 2CF,CO,H

A solution of the title compound from preparation 64 (48mg, 0.075mmol) in
triflucroacetic acid (0.5mi) and dichloromethane (0.5ml) was stirred at room
temperature for 2 % hours. The mixture was concentrated under reduced
pressure and the residue triturated well with ether. The solid was then
sonicated in ether for a minute, and the resulting precipitate fiitered and dried
to give the title compound, 54mg.



fO0 OH Sodi um net hoxi de (54g, 1.0Oml) was added portionw se to ice-cool ed
nmet hanol (1000nt), and the resulting solution stirred for 20 mnutes in an
ice 8 April 2004 WO 01/27113 2 O A,PCT/1B00101457 bath. (R)-BiAppy26de

oxi de (59400L27dB) was added dropwi 2ldver 30 minutes, aRCHIROGORSH tion
was conplete, the reaction was stirred at room tenperature for 18 hours.
The m xture was concentrated under reduced pressure, and aci dified, with

o cool oSpuiSoRg Cablafl 0515 BHBEE MR Rl . 238 Gt ' 7

(K2CoB), tzl%@ ecbmdéaﬁmpprn@)t %0/ 348rq) S%gﬂ,&bﬁ%ﬂi 1 HTBF 8. 443 1que was

heated to over dried calci um oxidée for utes tilled at
at nospher beshi€eé4 (2, m), 11.96(8H;i 8k title conpound as an oi I 25 49.
b.p.118-120C, ' Hnnr (CDClI3; 300MHz) 5 : 1.16 (3H, d), 2.28 (1 H d), 3.20
(1 H m, 3.36 (1 H m, 3.40 (3H, s), 3.97 (1 H nm. [alD -20.83 (0=1.02,
di chl oronet hane) Preparation 77p ARAMONGY/- 1- me t hyl et hvl

nmet hanesul honate 011 / 0 0 Tri et %yl am ne (8. 5ml 61 rrm)l) was added to a
sol ution &tlSc{4-El glazin-¢ ROV )22+ 2nmethoxye hfil: 8-ethyl-

di chl or onet hane (100 Lot 0 o -' i ce/ acetone bath. A
sol ution of nethanesulp 1 op ) in

di chl oronet hane (50nl) was addgﬂ) dropW| s§ over 30 m nut es, then the

reaction stirred at roomterrperat re for 18 hours The reaction m xture
was washed with water, and 2M hyd then dried

N\
-
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A midure of the title compouhd from preparation 58 (1.0g, 2.2mmol), and
potassium bis(trimethylsilylJamide (2.16g, 10.8mmol) in 2-methoxyethanol
(20ml) was heated under reflux for 18 hours. The cooled mixture was
evaporated under reduced pressure and the residue purified by column
chromatography on silica gel wusing an eluton gradient of
dichloromethane:methanol (100:0 to 90:10) to give the title compound,
860mg.

d (CDClz) : 1.03 (3H, 1), 1.42 (3H, 1), 2.43 (2H, q), 2.59 (4H, m), 3.02 (2H, q),
3.18 (4H, m), 3.59 (3H, s), 4.80 (2H, 1), 8.63 (1H, d), 9.00 (1H, d), 11.25 (1H,
br s).

LRMS : m/z 492 (M+1)*

PREPARATION 70

4-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-ylcarboxamido ol-2-(2-
ethoxyethyl)-3-ethylpyrazole-5-carboxamide




(Na2SO4), and evaporated under reduced pressure to give the title conmpound,
2.77g9. 'Hnnr (CDC13, 300MHz) 8: 1.39 (3H, d), 3.03 (3H, s), 3.38 (3H, s),
3.44 (2H, m, 4.87 (1 H m. Preparation 78 . (1 8 Aprii 2004

S) - 2- Metwioxy2aset hvl et hyl net hanesulfhionate -- 8 April 26OWBIWMI43L/ 27113
21 U PCT/1BOO 01457 0 11/ 0O S(-)-propylene oxide (17.58g, 0.30nmol) was
added dropwi se over 45 mnutes, to a freshly prepared solution of sodium
(7.0g, 0.30nol) in nmethanol (100nt), gand the mixture stirred at room
diluted with pentane (150nt),

tenperature for 18 hours. Thel r ead6n was

then acetic acid (17nml, 0. 30noR) add \Nsl owly. The resulting m xture was
filtered through CeliteO, an%@eﬁm’ a‘t\e;o concentrated under reduced
pressure. The residual oil wa stHll)ed at\30 Torr, and fractions boiling
at 30C were collected, to givel3.3g of an oil, containing about 30%

met hanol . Triethyl amine (5.56W§:°0. 04npl) was added to a solution of this

oil in dichloronethane (60mn N hen the solution cooled in ice. A solution

of met hanesul phoni ¢ anhydri dk, ¢7.03g, 0.04nol) in dichloronethane (30ntl)
was added dropw se over 30 mnutes, then the reaction stirred at room
tenperature for 18 hours. The mXture was washed with water, and 2M

oy oc Sy ARG efiEe 10 AP Somah BRI WHRRSHIRY,
puri fi catitlewompound from preparation 34 (1.0g, 2.09mmol) and cesium carbonate
(816mg, 2.50mmol) in N,N-dimethylformamide (20mt), and the reaction stirred
at 60°C for 12 hours. The mixture was diluted with water (100ml), and
extracted with ethyl acetate (2x100ml). The combined organic extracts were -
dried (MgSQ.), evaporated 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, 550mg. i
d (DMSOdg) : 0.82 (3H, t), 1.10 (6H, m), 1.44 (3H, 1), 2.30 (2H, q), 2.42 (4H,
m), 2.80 (2H, q), 2.96 (4H, m), 3.40 (2H, q), 3.78 (2H, 1), 4.24 (2H, 1), 4.63
(2H, q), 7.29 (1H, s), 7.40 (1H, s), 8.40 (1H, d), 8.66 (1H, d), 10.40 (1H, s).
LRMS : m/z 552 (M+1)*

Preparation 71
Cyclopentyimethyl 4-methylbenzenesulphonate

"\\S/O/
O/\f"’ \
0

p-Toluenesulphonyl chloride (2.12g, 11.1mmol) was added to a solution of

cyclopentanemethanol (1ml, 8.25mmol) in ether (25mi), and the solution
cooled in an icefsalt bath. Freshly powdered potassium hydroxide (4.7g,
83.3mmol) was added and the reaction mixture allowed to warm to room
temperature, over 2 hours. The reaction was diluted with water, the phases



1Hnmr (CDC1l3r 300MHz) 8: 1.39 (3H, d), 3.03 (3H, s), 3.38 (3H, s), 3.44
(2H, m, 4.87 (1 H m. Preparation 79

2- Et hoxy-5-ni tro-3-pyridi mecarboxylic agid OH NO2 e 8 April 280ril D4

01/ 27113 WOPI2HEY/ | BOO 01457 A suspensiaélﬁfdf . PCT/IB00/01457

2- et hoxy- 3-pyri di necar boxylic acid (16.4g, 98mvl), and cesium carbonate
(329, 98mml) in N, N-di nethyl formam de (240nl) was stirred at room

o o Sl AR08 sl L T i 1

concent r ascldtionms] evere edriexk MMgSOs¥,uand @vepblated asidéreregiaced tpressure, et ween
aqueous sadi sm gﬁr bonate sol uti on (100 and ethyl acetate (100m ). The
phases wed¥edbelille compaund:a%a fifasSlls?i180er extracted with ethyl acetate

(2x100m )1 BRDI ﬂgﬂq ni [ r i [ dried
(Na2sO™4) eﬂ{ﬁgggporaéte uﬁggfs rggéggglt;ﬂ:‘sﬁséato ai?%?%\n(?ﬁé"%t%‘g? ester,
18. Oy, as(1&i,pa),¢2.4@(3ldy\8)0:319d2 @Hrlm)j 'ELGSF(E]E-Ir, dp],€7.85i(2(ﬂgd),66mml ) vvasI ;added
portionw .an ice- solution of the oi 4.668, 22.3mmol) in
trifluor o‘i’gﬁﬁoc"g%ﬁ%(ﬁ@&ﬁom and the reaction stirred for 18 hours at
roomtenperature. The reaction mxture was carefully poured-into ice water

(200n) and the resulting suspengjon tiryed for an hour. The precipitate
was filtered off, washed with vva@éﬁ@ﬁﬁ—igo" i ed under suction to afford the

nitro ester as a solifatrdnidle-2 HEVRPVS-VERT g solution (4nd, 5N,
20mmol ) was added dr opw S€ a atl (5.1 g, 20mol) in
ethanol (1 OOnl) and the reacti tirred at roomtenperature for 18
hours. The reaction nmixture was o
N\
0\

Methanesulphonyl chloride (1.82ml, 23.5mmol) was added dropwise over 10
minutes to an ice-cold solution of tetrahydro-2H-pyran-4-ol (2.0g, 19.6mmol)
and triethylamine (3.56ml, 25.5mmol) in dichloromethane (20ml), and the
reaction then stirred at room temperature for 72 hours. The reaction was
washed with saturated aqueous sodium bicarhonate- solution (10ml), dried
-(MgSO.) and evaporated under reduced pressure to give an orange oil, that
solidified on standing, 3.1g. |
'Hnmr (CDCls, 400MHz) & : 1.88 (2H, m), 2.03 (2H, m), 3.01 (3H, s), 3.55 (2H,
mj), 3.95 (2H, m), 4.90 (1H, m).

LRMS : m/z 198 (MNH.)*

Anal. Found: C,-39.90; H, 6.74. CsH204S requires C, 39.99; H, 6.71%.

Preparation 73

Methanesulghonic acid cyclohexylester

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




concentrated under reduced pressure, the residue suspended in water (50m)
and acidified to pH 3 with hydrochloric aci d. This aqueous sol ution was
extracted with ethyl acetate (3x100m he- conbi ned or gani c8lApyiEz®4nwashed
with briweeizensl ), dried (Na2SO4) a evaporat ed under recnEndiopsessure to
give a beige solid. The crude product was recrystallised from et hyl

acet ate/ hexane to afford the title conpound, 3.32g, as beige crystals. 1
Honmr (CDCI 3, 300MHz) 8: 1.55 (3H, t), 4.78 (2H, qg), 9.17 (1 H s), .9.23 (1
H, s). Preparation 80 ‘4-(2-Ethoxy-5-nitropyridin-3

yl car boxam do) - 3-et hyl - 2- (2 net cﬁfp%%_ggtﬁmf,|n)-m/razol e-5-carboxam de 8 April
2004 WD 01/27113 2.1 PCT/IBOO’ m xture of the acid from
preparation 79 (4.46q, g D sthanesulphenai® pr eparati on 9 (4. 15g,
19. 6mmol ), 1-hydroxybenzotriazole hydrat (3 51g, 26.Ommol),

1- (3-di net hyl am nopr opyl ) - 3- et hyl carjpbodi ||[g/de hydrochl oride (4.98g,

26. Omol ) and N-ethyl dii sopropy.am (1%.38n1, 60.0mol) in
di chl oronet hane (110m ) was stirrgd atOrO?S}ytenperature for 18 hours. The
reaction was diluted with dichloronethane (100m ), then washed

consecutAvebwuaohh vht ehiethaRebliphdAfy agnRpdrides 04BI8Bg)I C47.eamAby Sl ution
(70m), and brine 70mlé Ithen dri edwg Na2SO4) and concentrat ed under
Ry

reduced gncéwgﬁ@thm (Beatluwas added propwise \mr P& imingtesoyo can eer

gmggﬁ 0%51&% og’fjcﬁ{ma réel?#‘“s ?log'gg%rom eph‘ﬁ{aﬁrcet a%@'%{'o EF@'U t he

title cd?hﬁmmél)aﬂ dmnbm‘omatbame)‘(\mml)sThé keMmmrasitheh afgwed bt wanrCDCl 3,
400Mz) &) room %em&:eréturg hné'sﬁf?'re@%r 1t8) ho&r's?él'hgazt%;'ixt&)e’ wg's ?fﬁer(n %\':_Iéshed

with water, 2N hydrochtoric acid, then dried (Na;SO4) and evaporated under

{

reduced pressure to give the title compound as a pale yellow oil, 7.0g.
'Hnmr (CDCls, 300MHz) 5 : 0.98 (3H, 1), 1.40 (3H, d), 1.62-1.80 (2H, m), 3.00
(3H, s), 4.76 (1H, m).

Preparation 75
(15)-1-Methylpropyl methanesulphonate

0
¢
ey
o \\0

The title compound was obtained as an olil, in 54% yield from (S)-2-butanol

and methanesulphonic anhydride, following the procedure described in
preparation 74.

"Hnmr (CDCls, 300MHzZ) & : 0.96 (3H, ), 1.38 (3H, d), 1.60-1.76 (2H, m), 2.96
(3H, s), 4.70 (1H, m).

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

~ OH

Sodium methoxide (54g, 1.0mol) was added portionwise to ice-coocled

methanol (1000ml), and the resulting solution stirred for 20 minutes in an ice-




s), 3.80 (2H, t), 4.27 (2H, t), 4.83 (2H, q), 5.29 (1 H br s), "6.62 (1 H,
br s), 9.15 (1 H d), 9.32 (1 H d), 10.51 (1 H br s). LRMs : mz 407.5
(MH) Anal. Found: C, 50.21; H 5.39; N_ 20.66. CL7H22N6C6 r e§dpric00g,
50.24; HWOBLZEI3 N, 20.68% Prepar atle&ﬂSi 4-(5-Am PCT/IB00/01457

I no- 2- et hoxypyri di n- 3-yl car boxam i do) - 3- et hyl - 2- ( 2-

nmet hoxyet hyl ) pyrazol e-5- carboxam de 8 April 2004 WO 01/27113 2 1 p4

T 5 B o e R P e
di chi o’rorrahhaMcéﬁm)tmﬂdvsﬁ hasmipleté 2 hb) réﬁéudwdwage%ﬁh%ﬁ @t oHw and

roomtenperature for 2 hours. The mXxture was diluted
di chi or ont@MBf@urentar 18| heussd The quigtureowraf cmqef)tl;atedrlmdereredumdat e

CDiboa. CHrtRERs. Al SatnBYC A Tod Eoflinis e ‘(1S etrESERC hidroghigsdd 5, ™
s), 3.72 e, any, the. %dﬁﬁg ntv)ture‘lsﬂﬁeﬂ 6t an) ho@r QR iterdd. Fhe fifrate (1 H,
br s), 7.37 10. 33 H s). LRMs: mz 377.2

(MH+)  Pred ér’*a‘f‘ﬁ'%fi'. (go {303 (ﬁ.‘zéiéﬁnéné %f@ﬁéf@tﬁgru er teqdyced pressure. The
it r o of i ks ndiiedbte 0% Wlor diied) Calfiuty &xddd iy 88 rladt Aneel 1
bi s(tri medisjilled pYy ayreosphericressuread . aliondthe title ebmound(ds0an bil yR5.4g.

b.p. 118-120°C-

"Hnmr (CDCls, 300MHz) & : 1.16 (3H, d), 2.28 (1H, d), 3.20 (1H, m), 3.36 (1H,

m), 3.40 (3H, s); 3.97 (1H, m).

[c]p -20.83° (c=1.02, dichloromethane)

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

0
1%
~° /\\

Triethylamine (8.5ml, 61mmol) was added to a solution of the alcohol from
preparation 76 (5.0g, 55mmol) in dichloromethane (100ml), and the solution
cooled in an ice/acetone bath. A solution of methanesulphonic anhydride
- (10.84g, 61mmol) in dichloromethane (50ml) 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
- (NazS0,), and evaporated under reduced pressure to give the title compound,
2.77g.
"Hnmr (CDCls, 300MHz) 5: 1.39 (3H, d), 3.03 (3H, s), 3.38 (3H, s), 8.4 (2H,
m), 4.87 (1H, m).

: Preparation 78 .
(18)-2-Methoxy-1-methylethyl methanesuiphonate




heated at 120C in a seal ed vessel for 8 hours. The cool ed reacti on was
evapor at ed under reduced pressure and the residue purified by colum 8
April 2004 214 WO 01/27113 PCTI I BO0101457 chr omat ogr aphy on sBV\pﬁm@al
usi ng anwel ¢ifarpd gradi ent of ethyl &gdtigt e: et hanol (100: pc-bgﬂ,)%fm

afford the title conpound, 1.96g. 'Hnmr (CDC 3, 400MHz) S : 1.40 3H t),
1.51 (3H, t), 3.06 (2H, ), 3.30 (3H, s), 3.57 (2H, br s), 3.90 (2H, t),
4.45 (2H, t), 4.55 (2H, q), 7.77 (1 H, d) 8 18 (1 H d), 11.03 (1 H, br

s). LRVB : mz 359.1 (M) Preparatlo clobu 1-4- 2-etho -5- 4-eth 1
I erazin-l- Isul hon ! ridin-3- ylcar oxa 013- et hyl pyrazol e- 5- car boxam de
Cesi um carbonate (2.7g, 8.31 m'rf) atd®N to a solution of the conpound

frompreparation 34 ' (1.8g, 3. 76rrm)| in NN-di met hyl formami de  (40n),

tirred SUgHE %B%%%W’éﬂ@ é?@ﬁkw a7 S00B qraBisel ofer 4R EHhORe, ean " ©
ethyl aces af Restly p‘ié}ﬁhrémd@illﬂﬁfrbéﬂéému g am.30a1tM hhﬁetrwﬁ:n 5(10§mgar at ed.

The aqueous phase was extracted with et acetate (ST}@ conbi ned

or gani c {?Wdﬁﬁ slirrgdvgboaom W%’@%ﬁr ot 48 howsy d[ﬂ?é’é!onm’%sur e.
compound Setes! Bith Berihe (18, Her AGHE sl (L7 S0 GRS, 515

10130010114@7 relsaltin (th.&e W-Iﬁﬂel‘éd thr(ﬂ.igl'( 366“@"3) Jarﬁﬂ e, flltr)ate 1 57
(3H, t), 1.88 (2H . m, 2.52 (4H

(2H q), cgneen'(aﬁad Hsldew%lce 3PF9$ﬂ"e .5Tba r@@lﬂhal r wjas @sgﬂieq f‘tk’ﬁ‘o br s)

.62 (1 "fons,)an& thactibhs hoifidg at B30 Werb! colfébted, to give 3.3g of an oil,
containing about 30% methanol. |
Triethylamine (5.56ml, 0.04mol) was added to a solution of this oil in
dichloromethane (60ml), then the solution cooled in ice. A solution of
methanesulphonic anhydride (7.03g, 0.04mol) in dichloromethane (30ml) was
added dropwise over 30 minutes, then the reaction stired at room
temperature for 18 hours. The mixture was washed with water, and 2M
hydrochloric acid, then dried (MgSQ.), and evaporated under reduced
pressure to give the title compound 3.3g, which was used without further
purification.
"Hnmr (CDCls, 300MHz) &: 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

NO,




Preparations 84 to 88 The conpounds of the follow ng general structure: O
R were prepared fromthe conpound from preparation 34 and the appropriate
al kyl atin ‘g agent, following a simlar n%t d to that descri be8Apr 2004
prepar at i 90183113Pre RAl kyl ati ng Yiel &-Bdta No. agent(% PCT/BIBIOBIST de54CD
Il - nmr ( 3i 400MHz) 8: 1 C .02 (3H t), 1.22 (3H t), 1.58 (3H t), 1.71
(2H m, 1.97 (2H, m, 2.08 (4H, , 2.40 (2H, , 2.52 (4H , 2.92 (2H,

. 5710 (O ol et e b o S

2004 cesium carbonate (32g, 98mmol) in N,N- dimethylformamlde (240ml) was
stirred at room temperature for 2 hours. Ethyl iodide (7.85mi, 98mmol) 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 carbonate solution (100ml) and ethyl acetate
(100mi). The phases were separated and the aqueous layer exiracted with
ethyl acetate (2x100ml) . The combined organic solutions were washed with
brine, dried (Na:SO,) and evaporated under reduced pressure to afford the
ethyl ester, 18.0g, as a pale yellow oil.
Ammonium nitrate (5.36g, 66mmol) was added portionwise to an ice-cooled
solution of the oil (4.66g, 22.3mmol) in trifluoroacetic anhydride (S0ml) and
the reaction stirred for 18 hours at room temperature. The reaction mixture
was carefully poured into ice water (200ml) 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, 3.29g.
Aqueous sodium hydroxide solution (4ml, 5N, 20mmol) was added dropwise
to a solution of the solid (5.1g, 20mmol) in ethanol (100ml) and the reaction
stired at room temperature for 18 hours. The reaction mixture was
concentrated under reduced pressure, the residue suspended in water (50ml)
and acidified to pH 3 with hydrochloric acid. This aqueous solution was
extracted with ethyl acetate (3x100ml), the- combined organic layers washed
with brine (100ml), dried (Na.SQO,) and evaporated under reduced pressure to
give a beige solid. The crude product was recrystallised from ethyl
acetate/hexane to afford the title compound, 3.32g, as beige crystals.
THnmr (CDCls, 300MHz) &: 1.55 (3H, 1), 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-
methoxyethvl)pvrazole-5-carboxamide




21 WO 01/27113 PCT/ 1 BOO 01457 (M+) 85tosyl ate-52Hnnr (CDCI 3, 400MHz)
8:1.02 (3H, t), 1.15-1.38 (6H, n), 1.58-1.72 (6H, m, 2.37-2.57 (7H, m,
2.94 (2H, m), 3.16 (4H n), 4.00 (24, d), 4.78 (2H q), 5.20 $2pH, 2004 s),
6.64 (1WDobeT1sy, 8.64 (1 H, s), 8.83#1 H s), 10.54 (1 HET/mPo/0LdaNE @ nfz
561.8 (M+) 86nesyl ate25' Hnnmr (CDCl 3, 300MHz) 8: 1.01 (3H, t), 1.21(3H, t),
1.42 (2H, m, 1.58 (3H t), 1.94 (6H, m, 2.40 (4H n), 2.52 (4H, m, 2.88
(2H, q), 3.08 (4H m, 4.76 (3H m, 5.20 (1 H, br s), 6.66 (1 H br s),
8.62 (1 H d), 8.82 (1 H d), 106041 H, s). LRVS : mz 562.3 (MH#)
87nmesyl at e21 ' Hnhnr (CDCI|3, 300NN 1.00 (3H, t), 1.30 (3H, t), 1.55 (3H,
t), 1.80 (2H n), 2.35 ( m, g2. 40 q), 2.55 (4H, n), 2.90 (2H, q),
3.10 (4H, m), 3.50 (2H t)}| 4.1 MW4.30 (1 H m, 4.80 (2H q), 5.22

(1 H brs), 6.66 (1L H b , _B.60 3,\&80(1 H s), 10.50 (1 H,
s). LRVB : iz 565(M—|O"? N N o
__ P \
NO,

A mixture of the acid from preparation 79 {4.46g, 21.0mmol), the pyrazole
from preparation 9 (4.15g, 19.6mmol}, 1-hydroxybenzotriazole hydrate (3.51g,
26.0mmol),  1-(3-dimethylaminopropyl)-3-ethylcarbodiimide  hydrochloride
(4.98g, 26.0mmol) and N-ethyldiisopropylamine (10.38ml, 60.0mmol) in
dichloromethane (110m!) was stirred at room temperature for 18 hours. The
reaction was diluted with dichloromethane (100ml), then washed
consecutively with water (70ml), 10% aqueous sodium bicarbonate solution
(70ml), and brine (70ml), then dried (Na.SO;) and concentrated under
reduced pressure. The residual yellow solid was purified by column
chromatography on silica gel using dichloromethane:methanol (95:5) as
eluant. The product was recrystallised from ethyl acetate to afford the title
compound as a pale yellow crystalline solid, 3.96g. |
"Hnmr (CDCls, 400MHz) & : 1.21 (3H, 1), 1.59 (3H, 1), 2.94 (2H, q), 3.35 (3H,
s), 3.80 (2H, 1), 4.27 (2H, t), 4.83 (2H, q), 5.29 (1H, br s), 6.62 (1H, br s), 9.15
(1H, d), 9.32 (1H, d}, 10.51 (1H, br s). '

LRMS : m/z 407.5 (MH")

Anal. Found: C, 50.21; H, 5.39; N, 20.66. C7H2:NsOs requires C, 50.24; H,
5.46; N, 20.68%.

Preparation 81
4-(5-Amino-2-ethoxypyridin-3-yicarboxamido)-3-ethyl-2-(2-

methoxyethyl)pyrazole-5-carboxamide



88br omi de52 ' Hnnt (CDCI 3, 300MHz) 8: 1.00 (3H, t), 1.20 (3H, t), 1.60 (3H,
t), 2.18 (2H, ), 2.40 (2H, q), 2.50 (4H, m), 2.90 (2H, q), 3.08 (4H, rn),
3.32 (3H, s), 3.40 (2H, t), 4.20 (2H, t), 4.80 (2H, q), 5.22 §ApH 2004 s),
6.64 (1 MYOMI2WY3 8.60 (1 H, s), 8.80i 41 H s), 10.50 (1 RCTABOBYI4SB Apri |

2004 WD 01/27113 PCT/1BOO 01457 L “ mz 553 (M#) 1 = product purified
by columm chromat ography eluting with dichl oronethane: net hanol (97:3).
Preparation 89 4- 2-Ethox -5- 4-eth I 4 erazin-l1 - |Isul hon I ridin-3-

| -2-met hox eth [ razol e-5-carboxam de
.00g, 9.20mmol) was added to a
i 34 (2.0g, 4.17mmol) in

re stirred for 30 mnutes. The
Ms added and the reaction
1 Xt ur s partitioned between

sted to 8\ using solid carbon

0 o=s=0 1 (N) N Cesium|car bondtt
solution of the conpound

N, N- di et hyl f ormam de (30
nmesyl ate from preparation
stirred at 60C for 8 hou
ethyl acetate and water,
di oxi de. The layers were S

| car boxam do -3- eth I-'ZL;L R-1 -me

6Oom pgepar
)

NH,

A mikture of the nitro compound from preparation 80 (3.86g, 9.50mmol), and
10% palladium on charcoal (200mg) in dichloromethane'(75ml) and ethanol
(25ml) was hydrogenated at 50psi and room temperature for 2 hours. The
mixture was diluted with dichloromethane, then filtered through Solkafloc®,
and the filtrate evaporated under reduced pressure to give the title
compound, 3.63g.
"Hnmr (DMSOds, 400MHz) & : 1.06 (3H, 1), 1.37 (3H, 1), 2.75 (2H, q), 3.23

- (3H,5),3.72 (2H, 1), 4.24 (2H, 1), 4.39 (2H, q), 5.02 (2H, br ), 7.25 (1H, br s),
7.37 (1H, br s), 7.70 (2H, m), 10.33 (1H, s).
LRMS : m/z 377.2 (MH")

Preparation 82
5-Amino-2-etho ridin-3- 2-methoxyethyl\pyrazole-2,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidinone

O HN /N\N
NT TR N
\
/
NH,

A mixture of the amine from preparation 81 (2.53g, 6.72mmol), and
potassium bis(trimethylsilyl)amide (5.56g, 27.9mmol} in ethanol (50ml) 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



t he agueous phase extracted with ethyl acetate (2x). The conbi ned organic
extracts were dried (Na2SO4), and evaporated under reduced pressure. The
crude product was purified by col un%igionat ography on sili ca8dehi2004ng an
el uti on §oei288 of net hanol :dichlo thane (1:99 to 8: 99TARMOAI450r d t he
title conmpound, 300ng. 'Hnnmr (CDCI 3, 300MHz) 8: 1.02 (3H t), 1.23 (3H,
t), 1.48 (3H, d), 1.58 ( 3Ht, 2.40 (2H, qg), 2.52 (4H, ,290(2Hrr)

Tl | Boo/ S TmRgARhY Tipr ) siibar oéiy l'i%na?ﬁﬁi | '@iu’t%i“‘ﬂy%%z%ﬁ“ A e

br s), 6.duetdte:dthahsl DOOﬁ)Q@4§ﬂohHO|®the&tI%2cdrﬁpbundl)1 966.48 (1 H ).
LRVS : n12 552.3 (M#) Preparation 90 4 -Etho -5- 4-eth L. erazin-|-

i sul  hon "HNMI(GDE!s, H@Qhﬂﬂﬁaﬁﬂ 40 (8H,d).11 51 A3H tE)3~Q6 {2 ﬁ):-&-3ﬂd§3h'b eth |

o1 1 i n 559 91 P, 80 T s BT, 0 Al GHTRR. Zr o BB 2

from pregD[gaa,om @mﬂob}gyxﬁ ng the procedure described in preparation 89.
1 Hnnr ( 1 : (3H t),1.22 (3H, t), 1.48 (3H, d), 1.58 (3H,
t), 2. 40RMS: lqéz3§954(Mld , 2.90 (2H, n), 3.08 (4H, m, 3.30 (3H s),
3.61 (1 H m, 3.78 (1 H, n'), 4.56 (1 H m, 4.78 (2H, ), 5.25 (1 H, br

s), 6.66 (1 H br s), 8.63 (1 H d), 882 (1 H d), 10.48 (1 H s). LRV :
mz 552.4 (M) Preparation 83

2-Cyclobutyl-4-[2-ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-

ylcarboxamido]-3-ethylpyrazole-5-carboxamide
0

L H,N . c‘
0 O .--\
= N\<>
Nl ~

N
H
P

()
]

Cesium carbonate (2.7g, 8.31mmol) was added to a solution of the
-compound from preparation 34 (1.8g, 3.76mmol) in N,N-dimethylformamide
(40ml), followed by cyclobutyl bromide (388ul, 4.13mmol), and the reaction
mixture stired at 60°C for 3 days. The cooled solution was | pértitioned
between ethyl acetate and éodium bicarbonate solution, and the layers
separated. The aqueous phase was extracted with ethyl acetate (3x), the
combined organic solutions dried (MgSO,), and evaporated under reduced
pressure. The residual yeliow solid was triturated with ether to afford the title
compound as a pale yellow powder, 762mg.



8 April 2004 WO 01/27113 21 -4 PCT/1B00101457 Preparations 91 to 94 The
conpounds of the follow ng general structure: HZN O O 1 were prepared from
the conpound from preparation 35 and the appropriate alkyl at BrAgrib2fidt ,

fol | owi ngWQ 8¥ili3ar nethod to that ¢g¢dcéni bed in preparati ORCTBB00/0R453D.

RAl kyl ating Yield Data No.agent(% 91lbrom de34 ' H nnr (CDC 3: 400M Hz) 8
: 0.95 (3H, t), 1.20 (3H, t), 1.40 (2H, m, 1.60 (3H, t), 186(2H

27 ES’E "Hpim 5@20%“&9&»&5% @%ﬂ*ﬁﬂiz&wﬁ o, o 52 b, . §é%£h85 (1 h
s), 10.55 rj 20 $4H, myinos2(@HCmP 2070 [PHlany, 428deM, 8), 3.8844H3 m), 4.78

(3H, m), 5.24 (1H, br s), 6.75 (1H, br s), 8.62 (1H, s), 8.81 (1H, s), 10.50 (1H,

s).

Preparations 84 to 88 -

The compounds of the following general structure:

I\ H,N

o 0 ,-—N\

N—R
S N
N7 TR N
H

/

0=—8=—0

()
]

were prepared from the compound from preparation 34 and the apprépriate
alkylating agent, following a similar method to that described in preparation

83.
Prep. R Alkylating | Yield | Data
No. agent (%)

84 - | bromide 54
Q/ ' "Homr (CDCl3, 400MHz) &: 1.02 (3H, t),

1.22 (3H, t), 1.58 (3H, 1), 1.71 (2H, m),
1.97 (2H, m), 2.08 (4H, m), 2.40 (2H, q),
2.52 (4H, m), 2.92 (2H, q), 3.10 (4H, m),
4.65 (1H, m), 4.78 (2H, q), 5.21 (1H, br
s), 6.66 (1H, br s), 8.64 (1H, d), 8.82
(1H, d), 10.50 (1H, s). LRMS : m/z 548




April 2004 WD 01/27113 220 PCT/1B00/01457 (2H, nm), 0.62 (2H, m), 1.22

, m, 1.59 (3H, t), 2.26 (3H, s), 2.48 (4H, m, 2.98 (2H q), 3.10 (4H,

m, 3.98 (2H, d), 4.78 (2H, q), 5.27 % H, br s), 6.68 (1 H ®Ap)2008.65 (1

H d), sweeeris, d), 10.57 (1 H, s). 1%V\nnesyl at e45' HnnPCTARB103457400MHz )
(3

H t), 1.22 (3H, t), 1.60 (6H m), 1.80 (1 H m, 2.00 (1 H m,
2.50 (4H m), 2.85 (2H m, 3.10 (4H n), 4.22 (1 H ), 4.80

ha PAY Z L " AY Qe f [

¥

H,

S
|_.\

1 ST u T

8 : 0.8

2.23 (3H,

(2 CI) 6 1|,(“|§%, o OU— (T 171, o), 882 (1|, S),

10.50 (1 H, s}. LRV :|nfz 522.p Midesyl at e42' Hhnr (CDC13, 400MHz) 8
[

f

H N
. 0. 82 - o W)
2,25 (o 0By Co] Fo o (o s B fOr L S, PRI By T o
)l | v s )
1 1 . . V4 = i
Chroma.tcgraph on silita gel, ubing d?éﬁr%ggnb{"ﬁaﬁgr ﬁ’e@ﬁa@gﬂ M08 ¥ t o

98: 2). - (4H, m), 4.00 (2H, d), 4.78 (2H, q), 5.20
’ (1H, br s), 6.64 (1H, br s), 8.64 (1H, s),
8.83 (1H, s), 10.54 (1H, s).
LRMS : m/z 561.8 (M")
86" * | mesylate | 25 | *Hnmr (CDCls, 300MH2) 3: 1.01 (3H, 1),
U 1.21 (3H, 1), 1.42 (2H, m), 1.58 (3H, 1),
1.94 (6H, m), 2.40 (4H, m), 2.52 (4H, |
m), 2.88 (2H, q), 3.08 (4H, m), 4.76 (3H,
m), 5.20 (1H, br s), 6.66 (1H, br s), 8.62
(1H, d), 8.82 (1H, d), 10.60 (1H, s).
LRMS : m/z 562.3 (MH")

87 * | mesylate | 21
O/ "Homr (CDCls, 300MHz) : 1.00 (3H, 1),

1.30 (3H, t}, 1.55 (3H, t), 1.80 (2H, m),
2.35 (2H, m), 2.40 (2H, q), 2.55 (4H, m),
2.90 (2H, q), 3.10 (4H, m), 3.50 (2H, 1),
4.14 (2H, m), 4.30 (1H, m), 4.80 (2H, q),
5.22 (1H, br s), 6.66 (1H, br s), 8.60
(1H, s), 8.80 (1H, s), 10.50 (iH, s).
LRMS : m/z 565 (MH")

88 | ~~~~-°<| bromide 52
YHnmr (CDCl3, 300MHz) 8: 1.00 (3H, 1),

1.20 (3H, 1), 1.60 (3H, 1), 2.18 (2H, m),
2.40 (2H, ), 2.50 (4H, m), 2.90 (2H, g),
3.08 (4H, m), 3.32 (3H, s), 3.40 (2H, 1),
4.20 (2H, 1), 4.80 (2H, q), 5.22 (1H, br
s), 6.64 (1H, br 5), 8.60 (1H, 5), 8.80
(1H, s), 10.50 (1H, br s).




Preparation 95 2-Ethoxy-5-(4-ethyl-I|-pperazinylsulfonyl)nicotinic acid (a)
2- Hydr oxy-5-sul fonicotinic acid 8. April 2004 WD 01/27113 2

21PCT/ 1 BOO/ 01457 2- Hydr oxyni coti ni c acnd%( 7Kg, 194.2nol) was8 &ddie204
portionwi WO #18783% ol eum (58. 1 Kg) at 50C over 1 hr. Thi SPCEIRIe®14M
exothermto 82C. The reaction mxture was heated further to 140C. After
mai ntaining this tenperature for 12hrs the reactor contents were cooled to

15C and f{itTer Elu Te friter b:lke-was—t—hmﬁhe—s-l-mhﬁ—ed—wmt—ﬁre—( 33Kg)
at room flenperpture, fjltered and dri . itle conpound
(35.3Kg, 183% bhs a white solid. Deconggﬁm |Z}h;zg$g§¥@%ﬁ8 (DVBQd6) : 7.493 (1
H d), 8.42 (1 H, d) n12 (Found: 220 [MtH {, 100% Ce6HoNCoS requires

220.17). éb) Et 83;8 ydM 5-sul f oni coti noate 2-Hydroxy-5-sul fonicotinic
acid (500d, &2 éslck/vasplwf@go| P¥d relugimarghromatographyi ¢ eldingr r iwith and

heat ed tod‘l’&ﬁor .fQf solvent was distilled off, then
repl aced wt Pﬁas Eﬁ@tﬂ né‘(@?]ﬁ and taken back to 80C. After a further
60m ns 1. 0L of sol ,vent was distilled off, then replaced with fresh ethanol

(1.0L) and taken back to 80C. Aftgr a furtggr 60m ns 1.01- of solvent was
distilled off, the reaction cool I d stirred for 16hr The

i b5\ o ST T TOREY] NaF aTe 304, dried at
50C under vacuumito a rrpounda ) 77, 1te solid-
Deconposi ti on pethyks gt yetis 4 'e7 66 (1 H,
d, 813 (1 H d. mz (Found 248 [Mq-l] , 100% C8H10NO68 requires
248.22). (c) Ethyl 2-chl ro 5-chloro fani coti noate Ethyl
2- hydr oxy- 5-sul foni cotiodte (24. BY—®. 1 nol) was slurried in thi onyl

chloride (238g, 2.0mwl) an odl mephyl f 'ie‘(\ ) with stirring. The
@l
o—s—o ,
(Nj
P
Cesium carbonate (3.00g, 9.20mmol) was added to a solution of the
compound from preparation 34 (2.0g, 4.17mmol) in N,N-dimethylformamide
(30mi), and the mixture stirred for 30 minutes. The mesylate from preparation
78 (0.77g, 4.58mmol) 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 phase extracted with ethyl acetate (2x). The combined organic
extracts were dried (Na>SQ,), 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, 300mg.

"Hnmr (CDCl3, 300MHz) &: 1.02 (3H, 1), 1.23 (3H, 1), 1.48 (3H, d), 1.58 (3H, 1),
~ 2.40 (2H, q), 2.52 (4H, m), 2.90 (2H, m), 3.08 (4H, m), 3.30 (3H, s), 3.60 (1H,




reaction m xture was then heated to reflux for 2.5hr. The bul k of the
thionyl chloride was renoved under vacuumw th residual thionyl chloride
renoved w th a toluene azeotrope t(()jgfbord the crude title cdmpolradl
(30.79, woG¥hraas a yellow oil. 1.46 (3H, t), depBedoRils?d) 8 72
(1 H d, 9.09 (1 H d. This was taken directly onto the next step.

April 2004 WO 01/27113 2 2 PCT/ 1BOO/01457 (d) Ethyl 2-chloro-5-(4-et hyI -1
- pi ger azi nill sul f onvl ) ni coti noat e

2- chl or o8} chY 8 (BHumMlofii®oliHhaml .- 7§d2|7|g qs]di 80 JH. Ly 8)nBH6 (M. Pyl sol ved

in ethyl g e Vit then ice cooled. To this was added
a solution okﬂtl %ﬁ' pl-ér zﬁn?s(HH4 " 0.1 nol) and triethylamne (22.5q,

0.22np1) LRMSt thmse(Mi-l‘OSOnL) careful | y over 30mns, keeping the
internal tenperature below 10C. Once the addition was corrpl ete the
reaction was allowed to warmto 22C and stir for 1 hr. The solid was
filtered off and the renaining pid E{rgg,@nggs concentrated under vacuumto
afford the crude t|tIe corrpounu ( as a crude yeIIow gum 8
(CDCl 3) :  1.4H2-Etient hvigipen idi d

m, 4.43 (2H, ‘

100% Cl4H21Cl K5048 &t 67 e SR =m1)

2- et hoxy-5-(4-ethyl -1-Di oerazi nyl sul fonvl)ni cotinoate A solution of Ethyl
2-chl or o-5- (4- et hyl - 1- pi per azi nyl sulgonyl ) ni cotinoate (36.1g, 0.1 mol) in
et hanol (180nL) was cool kd to 10€ wi f\h stirring. Sgdium ethoxide (10.2g,
0. 15npl ) was added portion '?\ @Qture below 20C. The
reaction m xture was then nbi errperature for 18 hours. The
precipitate was filteredy 80n1_}‘ added to the filtrate.; The
filtrate was then heated C foH 1 hour. Ethanol (180mL) was then*™
distilled off at anbi ent remai ni ng aqueous sol ution

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

"Hnmr (CDCl3, 300MHz) &: 1. (3H, 1), 1.22 (3H, ), 1.48 (3H, d), 1.58 (3H, 1), f
2.40 (2H, q), 2.54 (4H, m), 2.60 (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, br s), 6.66 (1H, br s),
8.63 (1H, d), 8.82 (1H, d), 10.48 (1H, s).

LRMS : m/z 552.4 (MH")



allowed to cool to ambient tenperature. The precipitated product was then
filtered off, washed with water and dried under vacuo at 50C to afford the
title conpound (12.68, 349 as a light brown solid. Mp. 66-68@prB2Q0aDCl 3) :
1.04 (3HWOPL2MIZY (3H, t), 1.45 (3H, PJ4. 41 (2H q), 2.B2AABIp143Y, 3.08
(4H, m, 4.38 (2H, q), 2.57 (2H, q), 8.38 (1 H d), 861 (1 H d). mz
(Found: 372 [ M+Hr, 100% C16H26N305S requires 372.46). |f)
2- Et hoxy-5-(4-ethyl-I-pipe razinylsulfonyl)nicotinic acid 8 April 2004 WO
01/27113 2 2, PCTIIBOQ 01457 Ethyl”
2- et hoxy-5- (4-et hyl -1 - pi perazi nyl sul fonyl )ni coti noate (10.2g, 0.0275n01)
was di ssolved in toluene (50nm.) and a solution of sodi um hydroxide (1.1g,
0.0275mpl) in water (20nL) added to it. This two phase m xture was then
stirred vigorously at anbient tenperature overnight. The aqueous phase was
separated off and adj usted to pH:5 6 by addition of c. hydrochloric acid.
The precipitated "product vvasmgtmaﬂ_wce cooling for 15 m nutes,
filtered, ri.ed under at 50Cto afford the title
conpound  To8 U T B0 lftife ges sYaitiRe (CDOI3): 1.25 (3H, t)),
1.39 (3H, t), 2.82 (2H qg), 3.03 (4H, g 3.25 (4H, m, 4.50 (2H, q), 8.25
(11-1, d), 8.56 (11-1, d). [z (Foypd: 344 [MrH +, 100% Cl4H22N3(6S
requires 344.38). This step Q5(f) is alrgady set out in preparation 23 of
PCT11B99/ 00519 (herein incorpQrate ence) and the yield obtained
is 88% Preparation 96 N- 13- - 5-Jet hyN—pg( 2- met hoxv_et hyl ] -1
H-pyrazol , - 4-vl f-2- et hoxXy- 5+ i nyl sul fonyl) nicotinam de.
(a) Et hyl 3-ethyl -1 H pyrazol|g-5-c¢ rboxryl ate\Et O To a stirred solution of
2- di met hoxybut ane (10 g,

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

83.
Prep. R | Alkylating | Yield Data
No. : agent (%)

91" [ .~~~ bromide | 34 ;
Hnmr (CDCl;, 400MHz) & : 0.95

(3H, 1), 1.20 (3H, 1), 1.40 (2H, m),
1.60 (3H, 1), 1.86 (2H, m), 2.25 (3H,
s), 2.46 (4H, m), 2.88 (2H, q), 3.09
(4H, m), 4.05 (2H, 1), 4.75 (2H, 1),
5.25 (1H, br s), 6.65 (1H, br s), 8.65
(1H, s), 8.85 (1H, s), 10.55 (1H, s).

92 . bromide 47
/\7 'Hnmr (CDCls, 400MHz) § : 0.41




m.) under a nitrogen atnosphere at 0C was added pyridine (13.7 nL, 169.5
mvbl ). The reaction m xture was mai ntai ned at 0C and a sol uti on of
trichloroacetyl chloride (18.9 nm, 169.5 mbl) in CH2CL2 (35 BiAprilkgt0dadded
over 1 hwormwertid constant stirring. @kkllyel | ow orange sol ptTAooggsns to
precipitate a white solid as the reaction progresses. The reaction m xture

is allowed to warmto roomtenperature over 20 h. The reaction m xture was
di | ut ed—pi-t-h—et-hanol / 50 M) and-re-cooled-t+o-0Cheforettreatmenrt—nith 224

8 April| 2004 | WO 01/27713 PCT/lé;Bo}oﬁ]E?Hhi@} 2550y Bad 22 B, M), | 169. 5
mvbl ) a sqlution injethanol (}j35 ) 1 dye was
heated to 50¢ and sol vgnt was di{stil |l edﬁg? (3 3’6sp er(l-'é eggtsr g‘m The
t enperafure vjas i ncreaded until |t he hdad), Zeﬁﬂél-htq)ra 1r03(141'liu,em)78(98 Ref | ux

was naijntaingd for a fyrther 2 H, befaqr c,00] 00 M.t ratufe. The
reacti m xtlure was di}jl uted w tjh wat 4 (EH( E'goJ‘ :;E%ﬁéﬁ&ﬁ'egrﬁ?rﬁp%éé enoved
by evappratiqn at reduded pressyre. Tr%sge@}qtﬁng)ng@sulﬁqwg 3>gg Aact ed

with CHC 2 (I3 x 200 m). The cdmbi neq organics were dried ( )

filtered and [evaporated at reduded pres(ﬁblrd),t‘lﬂSEKIUrd)the t|tIe coppound

as a br oHbd 2 D5 —8 55— R O6 e ——ERCH I 54263 ),
1.28 (3?5?‘)-, 2 7 T2H, E‘F?Y'?.t%e (%, ql_l 6.5@0((%' H%@M—lj)z'ﬁsﬁ bkdt )
LAV m p=167.11 [ Hr, (8H12N202 |r equi rle§"™®3 #) - U

3-et hyl | 1H pyrazol e- 5-darboxyl i 4 aci d |HeHAG)epD | 18dr @H,dgysp! ution
(1 OM {00 mj, .1.0 nol}) was added drlopw se to g’??l ?’[ned su@insi)on of the

title cpnpourld of Prepdration 9§(a) (GBBO(QH 01)38.000(1H, im), 223 63| | and t he
st <ol Ton netld under |61t o g, 2HE 4hy! 55 1

' (4H, m), 4.22 (1H, m), 4.80 (2H, q), |
5.20 (1H, br s), 6.70 (1H, br s), 8.60
(1H, s), 8.82 (1H, s), 10.50 (1H, s).
LRMS : m/z 522.0 (MH")

94 | ‘mesylate | 42
Y\ "Hnmr (CDCls, 400MHz) 5 : 0.82

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

1 = purified by column chromatography on silica get using
dichloromethane:methanol (100:0 to 98:2).

Preparation 85

2-Ethoxv;5-(4-ethyl—1 -piperazinylsulfonybnicotinic acid

(a) 2-Hydroxy-5-sulfonicotinic acid




pressure to ca. 200 M, diluted with water (200 m ) and this m xture washed
with toluene (3 x 100 ml). The resulting aqueous phase was acidified wth
concentrated hydrochloric acid to pH nd the white precipit@herici0d ect ed
and dri eWOAV23WSti on to provide the tgé b conpound (34. 1 ROTIBVOBISEOIS) :
1.13 (3Ht), 2.56 (2H,q), 6.42 (1 H,s). 8 April 2004 WD 01/27113 2 2
PCT/ 1 BO0/ 01457 ¢ 4-Nitro-3-n- ro |-1 H razole-5-carbo lic acid Fum ng

it e acedebficByfie) sl IRET 181 2R fuds” alel Soobfise 1 e 1
propyl -1 idiguma5ss tK§- sR603 Yavet i d’mmnsed’rmr exoffierin. to 8288, 'Iihfé 1568
16.4 g, 0.106 nol) added portlonvm se over 30 mputes whilst maintajning the

reacti on feaglianatbdunse Was dratedniurther,tei 140% After, maintaipingedhisor 18
hours at ?émge?a{th% ‘ié}}rﬁcmé re%@lgﬂ é:Bgﬁrg% v@é}b%d&@d td H%C’"ﬁhfi?llﬁg&&' pit at e

was colle suctiron t
conpound (The filtergdakerwas trteT[)reiﬂmﬁedﬁmﬂm acemne4(33K'§) at-lroamaémp&ramtep?

o, 8 5 Ty o it 5 ot AT B S Bl
H-pyrazol ve%gg?%w ana?sﬂt Ogt mmmy ondg1Hi td)e @aﬁpgmd B é'n/z) < n

Preparatio rocess of Prepar

br own sol (Eoumw)[mwm\ﬂme@ C&-lal\KJaStﬂqwl)BﬁZz(BW)(ZH m, 13.72 (1 H s).
(e) 4-Nitro-3-n-propyl-1 H pyrazol e-5-carboxam de A solution of the title
conpound of Preparation 96(c) (15.4 g, 0.077 nol) in thionyl chloride (75
m) was heated under reflux for 3 hours and then the cool reaction

m xture, evaporated under reduced pressure. The residue was azeotroped
with t et r 2f®)dEthvl 2-hydroxy-5-sidfornigotiegates ubsequent | y suspended in

2-Hydroxy-5-sulfonicotinic acid (5009, 2.28mol} was dissolved in ethanol
(2.5L) with stirring and heated to 80°C. After 30mins 0.5L of solvent was
distilled off, then replaced with fresh ethanol (0.5L) and taken back to 80°C.
After a further 60mins 1.0L of solvent was distilled off, then replaced with
fresh ethanol (1.0L) and taken back to 80°C. After a further 60mins 1.0L of
solvent was distilled off, the reaction cooled to 22°C and stirred for 16hr. The
precipitated product was filtered, washed with ethanol (0.5L) and dried at

50°C under vacuum to afford the title compound (416g, 74%) as a white solid.
Decomposition pt 237°C. § (DMSQgg): 1.25 (3H, 1), 4.19 (2H,q), 7.66 (1H, d),
8.13 (1H, d). mvz (Found:248 [M+H]", 100%. CgHoNOsS requires 248.22).

(c)_Ethyl 2-chloro-5-chlorosufonicotinoate
Ethyl 2-hydroxy-5-sulfonicotioate (24.7g, 0.1mol) was slurried in thionyi

chloride (238g, 2.0mol) and dimethylformamide (1.0mL) with stirring. The
reaction mixture was then heated to reflux for 2.5hr. The bulk of the thionyl
chloride was removed under vacuum with residual thionyl chloride removed
with a toluene azeotrope to afford the crude title compound (30.7g, 108%) as
a yellow oil. d (CDCl,): 1.46 (3H, 1), 4.50 (2H, q), 8.72 (1H, d), 9.08 (1H, d).
This was taken directly onto the next step.



tetrahydrofuran (50° m), then the stirred suspension ice-cooled and
treated w th gaseous ammonia for 1 hour. Water (50 m) was added and the
resulting mxture evaporated under redycgd pressure to give a8derii200dhi ch,
after trwoemazion with water and dr |né§y’ suction, furni ppedsdoagsdsi t! e
compound 22 8 April 2004 WO 01/27113 PCT/ 1 BOO 01457 (14.3 g), mp. -
197-199C. Found: C, 42.35; H 5.07; N, 28.38. C/H oN403 requires C, 42.42;
H 5.09; N 28.27% 8 (DvsQds): 0.90 (3H,t), 1.68 (2H m, 2.86 (2H1),
7.68 (1 H's), 8.00 (1 H, s) (f) 3- Ethyl 4-nitro-1 H pyrazol e-5-carboxam de
H2N Obt ai pREth , d ﬁbbﬂﬁbaqg(d), by anal ogy with
Preparatlon 0 as a Ol T d (909 7 (3H1t), 2.87
(2H m, ﬁrmde(etml Qﬁ;hlaroesmlpresw;qmootma@q (éfg (ansl aasunmﬁ was 1)},

ncar e JisSoNad, i el BopbR T Rh i St B enl i uea “Tg B EE
sodi um cideedalae sbht%ri%f NYetﬁylWe\'aﬂﬁé (2Hb4grmra1 ol Eﬁuhmetﬁylhﬁfnél 98 kg,

14.2 Mal) in THE 5 L) and water (2 heat ed under” refl ux and

stirred f(82.5839 gl) lnrwéhwn aqaiple (ﬁ&mle)osa&fullb oxﬁbﬁ@mmelﬁqmm #he and
CH2Cl 2 ( Gfrapnay) télﬂg Separaeﬁ@% 5;%*& Wide dH9Cdaaitibh Weil'dh ic_and

r
agueous Iayers wer € aqueous phase Wwas extrac é Wt CH2Cl 2

(22.5 L) raadudmwasmﬂmwautmwgamto 227Cuand stindor tihs (The solldmdsrﬂltemmSpheri c
pressure d replaced wth,_eth acetate (33,L) to a final ﬁl’?gurn3228
Apri| 2064 apg ihg, remaigingdlira me@mwemr fed {Under yacuole AfOrd) e was

granul at e4h, @ tABESRbolRITRSF. 35 463%9 as%a crude yellow gum. § (COCh): 1.10
(8H, 1), 1.42 (3H, m), 2.50 (2H, m), 2.60 (4H, m), 3.19 (4H, m), 4.43 (2H, @), |
| 8.40 (1H, d), 8.80 (1H, d). m/z (Found:362 [M+HJ', 100%. C1aHarCINOLS
requires 362.85).

[e)Ethyl 2-ethoxy-5-(4-ethyl-1-piperazinylsulfonyDnicotinoate

A solution of Ethyl 2-chloro-5-(4-ethyl-1-piperazinylsulfonyl)nicotinoate
{36.1g, 0.1mol) in ethano! (180mL) was cooled to 10°C with stirring. Sodium
ethoxide (10.2g, 0.15mol) 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 aﬁd water (180mL) added to the
filtrate. The filtrate was then heated to 40°C for 1 hour. Ethanol (180mL) was -
then distilled off at ambient pressure and the remaining aqueous solution )
allowed to cool to ambient temperature. The precipitated product was then
filtered off, washed with water and dried under vacuo at 50°C to afford the

title compound (12.6g, 34%) as a light brown solid. M.p. 66-68°C. & {CDCly):
1.04 (3H, 1}, 1.39 (3H, 1), 1.45 (3H, 1), 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%. C16H26N305S requires 372.46).

(h 2-Ethoxy-5-(4-ethyl-1-piperazinylsulfonylinicotinic acid




hours, filtered and washed with ethyl acetate (2.5 L). This afforded
5-ethyl -1- (2-nethoxyethyl)-4-nitro-1 H pyrazol e-3-carboxam de as a white
crystalline solid, 2.10 kg, 57% m p. 140C. Found: C, 44. 4%Apwl208479: N,
2301, ONABARADS equires C, 44 63 HOAH9. N 23.14% SCOmBoRpisst. 18
(3H, t), 2.98 (2H, q), 3.22 (3H, s) 3.77 (2H, t), 4.28 (2H, q), 6.03 (1
H s), 7 36 (1 H s). LRMs: mz = 243 (Mt1)+ Lgl (ii) 5-Ethyl-1- (2-netho

th 1 -

3 et hyl - 420 Zscubboeeefy P iR RsRon ittt J10g, 0.0275mal)
car bonat ewéé&ingsol@ed?n Nblh)anan(ﬁo arm a@b!dﬁoni . sbdiumOhykB6xilie! (1. tgier e
suspended_in_ethyl nmeth ket one roomtenperature. 2-

br omoet hyP-OG2BmAl in N@ﬁg‘( {20 "BL}rﬁdde 1t92|t l\/ﬂ"ﬁ e Phage dmigtidre: wasthebure  was

heat ed t.og L {ﬂ-ﬁ{#l AR

anbi ent teir:rrgéeéa re aigﬁ\?/ah?sei p%#n?@éva%svearggh hér‘eﬁl'r| esu I?lgéngt -g%urry
was war meseparated bff>arahadjusted tot pi+a.6 heagdition wfe. ﬂ’!ydrcmbﬂmnmaudf @he cooling
to roomte ure. The resultant, precipitat ted t room

{ enper at (PEARIEEH proflit, bas:slfted, T i £Rblnd 355 M Mindles: ftered. 5

met hoxyet {yatdrwaghdd And drieBVife?vercio @ 50°Ca0! &rﬁaraaha tmal édﬁ‘i?éd’xﬂ& Ta%' ' I ne
solid 24.3 g, 74% Data as. reported for Exanple

4- Anmi no- 5amstdifrwhite -safid g B06e207C. &(GDCI:;#Z‘!)B&@-I’!;&D thﬁr’(\‘S&b t),dB28 Apri |

5ot hyl | i e (A, S5 |40nd 450, Al I B B 0,98 (HoBg, 02 6

mvbl)  andnB24es lﬁxdémngH]mm%C(bu(-mOEGrb quésPaaB)r i sed at  50psi 125C

in a seal ed vessel stirred for 15 hours. At the end of the reaction
the, mxture was filtered through arbocel and the filter cake was

This step 95(1) 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)-1 H-pyrazol-4-yl}-2-ethoxy-5-(4-

ethyi-1-piperazinyl sulfonyl) nicotinamide.

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

o H
N
N

El0 \ , Me

To a stirred solution of 2,2-dimethoxybutane (1d g, 84.7 mMol) in CH:Cl: (50
mL}) under a nitrogen atmosphere at 0°C was added pyridine (13.7 mL, 169.5
mMol). The reaction mixture was maintained at 0°C and a solution of
trichloroacetyl chloride (18.9 mL, 169.5 mMol) in CH>CL; (35 mL) was added
over 1 hour with constant stirring. The yeliow-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



washed wi th nmethanol. The nethanolic solution was distilled at atnospheric
pressure and replaced with ethyl acetate to a final volunme of 100 nL. The
cooled m xture was granul ated at anbi eg tgnperature for 2 h 3 Apriled0@4 and
washed wvolniarhg! acetate (20 m-) to %ord 4- ani no- 5- et bytAsoofo24s7
met hoxyet hyl )-1 H pyrazol e- 3-carboxam de as a white crystalline solid, 15
g, 88% mp. = 131C. Found: C 50.75 H 7.62; N, 26.38. COHIE6NA02

5% Sy Bl of 30 o ol o 555y it s i et ()
?35?}1$ éam)yﬁ}% e'ﬁ@l (?qc?lf ne%'%%oxyew ‘% §1°°§L18§’rda§8"e'“ ?s dlsm egxia/tS (4-

et hyl - | - ptrpes: I@m'imvdaresshtfeonvhb nempeiataes deas Gwm&sam mnmome wadi/ 27113
229 PCT/ 1 BO 1472-ethox -5-(4-ethyl -1 -pi.p razg%/ Ifo?yl)nlcotlnlc aci d
(2. 31 kglompetatug jeaghed Lkhe el was miajhiained frca fug ore

The T eacERaINdt 1080 frteeitued THé Zﬁéﬁﬁfﬁ’aimﬁ@ﬁ‘e&%gddﬁheﬂq?ﬁlﬁ*ﬁﬁm‘”e'

m nut es an
react i on (286 mit)iareethaanl was setoeed 4) evaiporation at redmbledmreseurer Twling to

nb
F¥ byt azoF EUiATA Btk Was (Sxtoie WihBHeGl Chale2 8 a1 The remblnadk
m xture, ofgﬁh ér@%ﬁ{e‘d‘@l%;‘»@ﬂr ﬁﬁ% o arid bua,sa@iedét 'i‘@&héiadJﬁ%ufeefd ux. The
wa te d

m xt ure cool ed fi e filter cake was washed with 90% water
110% et hpffort thestitte compound s a brawn oil,d12105 ig 863s.car banoyl - 5- et hyl - | - ( 2-

nmet hoxyet hyl ) - 1- H pyr azol - 4-yl ) - 2- et hoxy- 5- (4-et.hyl - 1- pi perazi nyl sul fonyl)
ni cotinam de as ‘an off white crystalline solid, 3.16 kg, 88% mp. = 156C.

Found: ClH34mEP(3dd MH25CDUI,)18=36. 20Q§#N7t526§286@H r§s267 @H,49); 449 6. 53;
(2H, q), 6.55 (1H, 5), 12.56 (1H, 5).

LRMS mvz= 167.1 [M-H]", CgH12N20: requires 168.2.

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

N\N )
HO \ ’ Me

Aqueous sodium h-ydroxide solution (10M; 100 ml, 1.0 mol) was added
dropwise to a stirred suspension of the title édmbound 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 (3 x 100 ml). The resulting aqueous phase was acidified with
concentrated hydrochloric acid to pH 4 and the white precipitate coll.ected and
dried by suction to provide the title compound (34.1 g). & (DMSOge): 1.13
(3H,t), 2.56 (2H,q), 6.42 (1H,s).



N, 18.25% S(CDCI3): 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(1 H, é 6.68 (1 H, s), 8.668@ApriR004d),
8.86 (1 HVOM/271§ 51 (1 H, s). LRMS: 2? 3= 539 (M+l) + Addi PCTIBUOJOY457i N
accordance with the invention, the internedi ate conpounds (XV) and (XB)
(as illustrated in Scherres 2 and 3) can be prepared from commercially
avai | abl e A otln c acid) in better vyield
than the ' d HC 881 11399/ 00519. For exanpl e,
conpound (mmm (sm -mmaaldagw Wmnewsgtdddea trspwiSe 18 Stirred! BeQooldd 5% i n
preparatian 18 of PCT/1B99/ 0051 i.e. froma reaction sequence of

pr epat i on fumingsnitriey agidi 616. WrTBB,eﬁte teselltmeolubnpd\ﬁalecﬂ dor5asarthenidmna yi el d

or of or abl PR TR G2ble-R capBolliE Ay SRR PBRh. Hal 88HA5ETJaRE | on of
conpounds 16264 ) 0106 () addud Eerttoe.hm@mdsemmm@g Whﬂsﬁﬁ'f‘a‘iﬁtﬂﬁ‘i’tﬁtﬁé th the

invention to provide an even better \1/_| el d. Thus conpound erein 8

Apri | 2004eaghon temmearatyrehalew@erCss The rregumag)sqalutlmmmheatad toryl&| d of
35% (see (o) n urther re the reaction schenge, of the
present |W§E€Pghb§ 3@9\@&'3 &)°°&HEEB&DLF8 S0 dve. ﬁ'r?d“ﬂ'f ecRfecipifale of ¢ he
t el escopetvay eonscted) msi'n@dolwtﬁswaiésﬁnétdﬁ&d (tgnéuem?%s ot Jhgfa\ It will
be appreciated that formati on of conpounds of fornula (XB Qﬁ from

(XV) resp&empasngd (15.4i9)i ijpéﬁﬂeﬁtTCnvEnundn CartR.BS; |H e466alN y2ho@par ed

Stap (anTeNaQE P B i APt ¥ AhBel. A ORAGendEa0 Bon ons,

al t hough i1r5@(2}q,ﬁ{)e2r@|(2¢.§,ﬁg!ci4_ggrmp|5g).ds of f_or mula (1),(1A) and (113) are

(d)_3-Ethvi-4-nitro-1H-pyrazole-5-carboxylic acid

o' N\ !

ON

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

(€) 4-Nitro-3-n-propyl-1H-pyrazole-5-carboxamide

A solution of the title compound of Preparation 96(c) (15.4 g, 0.077 mol) in
thionyt chloride (75 ml) was heated under reflux for 3 hours and then the cool
reaction mixture -evaporated under reduced pressure. The residue was
azeotroped with tetrahydrofuran (2 x 50 ml) and subsequently suspended in
tetrahydrofuran (50 ml), then the stirred suspension ice-cooled and treated
with gaseous ammonia for 1 hour. Water .(50 ml) was added and the
resulting mixture evaporated under reduced pressure to give a solid which,
after trituration with water and drying by suction, furnished the title compound




prepared fromnicotinic acid in accordance with Schenes 2 and 3. Thus in a
further aspect of the invention a_ conmpound of fornmula (XVII) is fornmed by
reacting 2-hydroxynicotinic acid or aﬁ? d, thereof in the pre8énde208d SC3
in a solwedi2711d31 Cains 1. A conpo of the formul a (ptrafdchdiy R1 8
April 2004 or a pharmaceutically or veterinarily acceptable salt, or a
pharmaceutically or veterinarily accept abI e soI vat e thereof V\/nerei nR is
Cl to C6 alkyl or C3 to C6 alkenyl, C3t , cl oal k orC4toCr

cycl oal kEHLB g)héﬂ B 19721 90°4. k)ﬁOUQdoQ@ 4?a§5ibb| l§r ﬁch'e@ SsthﬂigNtochal n

and whor ORUREE. 8 428 Hop oF Wofettr. STOMSOMY aREliH b RERHY =

cycl oal kelges@Hit)alied (116K G0h (74, syycl oal kyl group is optionally
substituted  by; one or nbre substituents selected from hydroxy; Cl to C4
al koxy; C3 to C6 cycl oal kyl ; phenyl substituted with one or nore

substi t ueat ele d o f |, C1 to C4 alkoxy, Cl to C4

hal oal kykﬁémih fr d”-i 8?9 bt %% NOZ NHR11, NHCORI 2, NHSO2R12,
SO02R12, SC2NHR11, "COR11 or (D2R11 wher e| n sai d hal oal kyl and haI oal koxy

: 0
groups contain one or g\

. Q

ON

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

(a)(i} 5-Ethyi-1-(2-methoxyethvl)-4-nitro-1H-pyrazole-3-carboxamide.

OMe

A mixture of 3-ethyl-4-nitro- 1TH-pyrazole-5-carboxamide (2.5 kg, 13.6 Mol),
sodium carbonate (1.8 Kg, 17.0 Mol) and 2-bromoethyt 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
CH:Cl; (67.5 L) and water (22.5 L) were added. The resultant organic and
aqueous layers were separated. The aqueous phase was extracted with
CH.Cl; (22.5 L) and the combined organic solution was distiled under
atmospheric pressure and replaced with ethyt acetate (33 L) to a final volume



nore halo atons; 0 8 April 2004 WD 01127113 PCT/ 1 BOQ 01457 232 NR RS,
CONR7R8 or NR7COR11 wherein R7 and R8 are each independently selected from
H C to C4 alk C3 to &4 al kenyl, Q0 -gr  S02R9 and wher 8iApric2(i0d al kyl
or al kenyW d’l‘&ﬂé are optionally substi¥{tt'ed by C, to C4 RCABGIRIAST Oor C,
to C4 hal oal koxy; Het'; Het2 or-Het3; or RL is Het4 or phenyl wherein said
phenyl group is optionally substituted by one or nore substituents

| ect ed
ora: Cooradt N e o foirui weofdh RS ambioh Nefdndtalifitor 22,00, T
R2 is C houtsk fitbked andivashedawih kethyy Bcetate (Z5)n (THis afforded ssﬂmpmkyl)
wherein n,ls 1 ; 3]s OR3 or NR 5R6; iIs Cl to C6 a
opt onal | {2-EboRyalhul 4miia- UReVbreckina oA e ES & MalS eIV s o co
| oal k F ot O al ~ b .0 SHPE
ﬁgtczoaHe%lgogé]y%gtgzxg g?éltnrgﬂj _HWQYC F&ﬁég/léyr%%; Q‘egkoxy groups
may optloﬁiathN& requrreaéieﬂdlwu,&maepﬁl £811486.0up such as CF3 and wherein

the C3-C5 cycloal kyl group may optionally be substituted by C -C4 al kyl,
hydroxy or halo;' C3 to C6 cycloal kyl; Hetl, Het2, Het3 or Het4; R4 is a

I aly t tion of
P e e PSR RO T, S S . s re

LRMS: m/z = 243 (M+1)"

(a)(ii) 5-Ethvi-1-(2-methoxyethyl)-4-nitro-1 H-pyrazole-3-carboxamide.
A mixture of 3-ethyl-4-nitro- 1H-pyrazole-5-carboxamide (25 g, 0.136 Mol),
sodium carbonate (18 g, 0.17 Mol) and sodium iodide (20.4 g, 0.136 Mol)
were suspended in ethyl methyl ketone (125 mL) at room temperature. 2-
bromoethyl methy! 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-
methoxyethyt)-4-nitro-1 H-pyrazole-s-carboxam:de as a yellow crystalline solid
24.3 g, 74%. Data as reported for Example (b)(l)

{h) 4-Amino-5-ethyi-1-(2-methoxyethyl)-1 H-pyrazole-3-carboxamide.




optionally substituted with one or two C, to C4 alkyl groups and is
optionally in the formof its 4-Noxide; R5 and R6 are each independently
selected fromH and C, to C4 alkyl optionally substituted w 8Apd32008 C5
cycl oal RYO0BRTIA3 to C4 al koxy, or, WO @227113 23 PCT/ BQSIDIMBLEHOG7t oget her
with the nitrogen atomto which they are attached, forman azetidinyl,
pyrrolidinyl, piperidinyl or norpholinyl group, R7 and R8 are each

i ndependently selected fromH Cl to C4 alkyl, C3 to 4 alkenyl, CO2R9 or
S02R9; RO is Cl to C4 alkyl optionally substituted with C1 to C4 hal oal kyl,
C, to C4 hal oal koxy or phenyl wherein said phenyl group is optionally
substituted , by one or nore substituents selected fromC to C4 al kyl

opt i onal fty mixtyser iof , beathyly1-(2-mashexyeattyls4rmitie-1d7-pyrazole-gcathexamidey: ¢ to

C4 al k : ° ~, G MS%]% ", COR
or EOZ(I)QX@OF&E@%? 'ﬂ@@,%sé’?@?kﬁ}wopu%ﬁ% y subsHﬁ%ﬁa\ﬁ?t one or two
subst i t uBDPsif255€1 irc beskdled vesgel ang  stikiRERRr THOMREIRE, Aththey endpofi theal | y
bstituted,. with C,. 4 al kyl C | k , 1o Cr | k I
Fovs: ol i Gl Saied it ot e G, M o °
to -CA  haheRbd ¥ith MethasolCITH niethahdiit! solifort Wals distilkant atn%%;sribr@
hal oal kyl or C, to C4 hal oal koxy; Het' is an N-linked 4-, . 5- or

6- nenber pessure agdnrepanest with gthylcacatateytol adinat vofuroe taf otQQ ml..cdieai ni ng
one or Mei&elYhixiGle WakCHRALRIBY & %rfibiht tihPBraturd's8f 2% fitered and

washed with ethyl acetate (20 mbL) to afford 4-amino-5-ethyl-1-(2-
methoxyethyl)-1H-pyrazole-3-carboxamide as a white crystalline' solid, 15 g,
88%. m.p. = 131°C. Found: C, 50.75; H, 7.62; N, 26.38. CgH1sN4O; requires
C, 50.94; H, 7.55; N, 26.42%.

8(CDCl): 1.20 (3H, 1), 2.63 (2H, q), 3.32 (3H, s), 3.74 (2H, 1), 3.95 (2H, s),
4.15 (2H, 1), 5.27 (1H, s), 6.59 (1H, s).

LRMS: m/z =213 (M+1)"

(i) N-{3-Carbamovyi-5-ethyl-1-(2-methoxyethyl)-1 H-pyrazol-4-yl}-2-ethoxy-5-(4-
ethyi-1-piperazinyl sulfonyl) nicotinamide.

0
Et H, .-'N\
N ..
e

N7 TR N xom
I o H

= Me
0.8

2 \N




Het2 is a Clinked 5-nmenbered heterocyclic group containing an O, S or N
het eroat om opti onal |y contai ning one or nore heteroatons selected fromN,
Oor S; Ht3 is a Clinked 6-nenbered qerocycl i c group cont&iApiirkPtdn 0 or
S het er o¥PIH2IH8i onal | y contai ni ng ofré~or nore het er oat orBCHEN@BISEH 8

April 2004 WD 01127113 PCT/1B00/ 01457 234 fromO, S or -Nor Het3 is a
C-linked 6-nmenbered heterocyclic group containing three N heteroatons;
Het4 isa Clinked 4-, 5- or 6-nenbered, heterocyclic group containing one,
two or. three heteroatons selected- from S, 4 or N, and wherein any of

sai d het eRezthoky-5-(¢rethyist -Hqierazlnyleulﬂonyl-)mi@tmic aﬁd42rﬁiykg;eﬁ 78 AMdol) waed,

a1 SRR Ry S50 (200 A B APSplamige (0GRS '

sel ected & f’.ﬂr@) \kés %déh‘@['moﬁeﬁbe%uﬁé kqwél rea@tloﬁ ?niﬁﬂlre%&soﬁé‘atehm 0
CF3, CO2R', 2, NHR' or NHCOR12 and wherein any o sai d

het er ocycht (éSgCoiQDsm smnutmsoandstben thiet leactien m&lﬁl{f@dt Mta(fuythehéﬂ RL is

s G to Bindes el At Solig oA eBioeafie ‘Samina gt o, ™
substi t ut ﬁﬁbthasx;%thwmGﬂpwhiz@léys-cﬁ&oxbﬁhae (ﬂ§3k O@FGSMoleaé adﬁédatbkyl 2.

A conpound according to claim1 wherein alkyl or C3 to C6

al kenyl wig éﬁ)ﬂegéﬂ'&tﬂ!ﬁk@md the actian ISt'@'P@ G@fsa Mh%'eﬁ)haﬂ%@mg Heflwx. or
wherein wite il welsSobolehNifehed Kot e fito Eakd s Winchled R G A0
wher ei n winateRL 1086 @hylta)ceﬁ‘ﬁteal(zyﬂnL /gr3ot aficrd M[Ba:arban@l-ﬁeetm -1-(2-
methoxyethyl)-1H-pyrazol-4-yl}-2-ethoxy-5-(4-ethyl-1-piperazinyl ' sulfonyl)
nicotinamide as an off white crystalline solid, 3.16 kg, 88%. m.p. = 156°C.
Found: C, 51.33; H, 6.56; N, 18.36. ngHasNyOeS requ:res C, 51.40; H, 6.53;
N, 18.25%.

8(CDCls): 1.04 (3H, 1), 1.22 (3H, 1), 1.60 (3H, 1), 2.44 (2H, q), 2.54 (4H, m),
2.96 (2H, g), 3.12 (4H, m), 3.36 (3H, s), 3.81 (2H, 1), 4.27 (2H, 1), 4.80(2H, ),
5.35(1H, s), 6.68 (1H, s), 8.66 (1H, d), 8.86 (1H, d), 10.51 (1H, s).

LRMS: m/z =539 (M+1)*

Additionally, in accordance with the invention,_ the intermediate compounds
~ (XIV) and (XB) (as illustrated in Schemes 2 and 3) can be prepared from
commercially available 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 W are OEt) is formed in a yield of
14.5% in preparation 18 of PCT/IB99/00519 ( i.e. from a reaction sequence of
prepation 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 sequénce 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 (XB) (wherein



cycloal kyl or Ca to C6 cycl oal kenyi said. al kyl, alkenyl,. cycioal kyl" or
cycl oal kenyi group is optionally substituted by; one or nore substituents
selected from hydroxy; C, to C4 al k%% j C3 to C4 cycl oal kyl 8 Apfils2Qpr
subst it wwedirtik one or nore substitufents sel ected fromegTisaogz7al kyl
Cl to 4 alkoxy, C/ to C4 haloa!.kyl or C1 to C4 hal oal koxy, 8 April 2004
WO 01/27113 PCT/ 1B00/ 41457 235 hal o,. CN, NO2: NHR11l, NHCOR12, .NHSO02R12,

SR, OB oon L S S G Bl SN o

ar oup WhEgRnbAmark, NHd 'i'&%hoih %éﬁ@ﬁlbeéf NhéOEte'sem rigvelidre s csafer camgd oup; a
2 group which i's a G 1l1nked 5-nenbered eter;;alcl I c graup, cont ai ning an

o s or nhm@'rmaoma@tamm tr;e casr &f hadeleneorad RIGesSHRIBR iRRIVAS
selectedfro 0 roup which is a C|inked 6-nenbered
het erocy@‘q’ls @"88@%9331953{53% 0 or S heteroatom optionally. containing
one or nore heteroatom; selected fromQ S. or.N or a- Het3 group which
is a G linked 6-nenbered heterocycl i C con
het er oat Brigill bghappraciated that formalign %PP?%PQ‘P f&vmﬂ I%g& F'Ebﬂvher ein or
Rlis a 4 g er%‘?l@' 5@5{33@15?6 fyglic
group com S%R%W%]grléog 5?%'55% ect 'ﬁ'{m (E))% f‘éi-ab%;%rp‘é
from 2-hydroxymcot|mc 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 compounds of formula (1),(IA) and (IB) are
prepared from nicotinic acid in accordance with Schemes 2 and 3.

Thus in a further aspect of the invention a_compound of formula (XVIl) is
formed by reacting 2-hydroxynicotinic acid or a salt thereof in the presence of
SQO; in a solvent.



which is a Glinked 6-jpnbere

] _heterocyclic . group Aﬁ‘
WBilibe het er oat ons sel edf :

%S or 0; a Het4 g
; taining three nit"¥&

.‘heteroatoms; a-. Het' ; group, which™%sa Clinked 6- nember egapii 2004

het erocyclic:.group containing,; one or two nitrogen heteroatons which its

substitutgd. by one or nore substitutents selected fromC to C4 alkyl, C

to C4 al koxy;—CO, Rl ' ,.SO02R12, CORY, NHR' or NHCOA12 and optionally

including a further heteroatom selected from S, O or N wherein any of-said-

het erocyclic groups. Het', . Het2, Het3 or Het4 is saturated, partially’

unsat ur at éd or AfERRAYNd gsthﬁ[fﬁﬂﬁﬁﬂﬂi(b)ﬁe and wherein any of said

heterocyclic groups is _optionally suhstituted with one or nore

substituents selected fromC, to &4 "glkyl, C3 to C4 alkenyl, C to

C4. - al koxy; . hal o, CO2R', SO 2R &, oty NHR' wherein R' is as 8 April

' her ei nbef ore and/ or wherein

used; or Rl is phenyl

uent® sellected from CF3, OCF3, SO02R12 or

CO2R12 wherein R12 is Cl to LS optionally substituted 'by

phenyl, Cl to C4 hal oal kyl or to 4 haIRoaI koxy wherein said hal oal kyl

and hal oal koxy groups contain o E or nore halo atons; R2 is Cl to C6

al kyl ; R

0 i

any of "said heterocyclic grou
substituted by one or nore su

M

Ry

or a pharmaceutically or veterinarily acceptable salt, or a
pharmaceuticaily or veterinarily acceptable solvate thereof, wherein

R' is Cy to Cs alkyl or C; to Cg alkenyl, Cz to Cs cycloalkyl or C4 to Cs
cycloalkenyl wherein said alkyl group may be branched or straight chain
and wherein '

when R' is Cq to C; alkyi said alkyl group is substituted by;

and wherein when R' is C4 to Cg alkyl, C3 to Cs alkenyl or C3 to Cg
cycloalky! said alkyl, alkeny! or cycloalkyt group is optionally substituted
by;
one or more substituents selected from: :

o

hydroxy;

C, to C, alkoxy;

Ca to Cs cycloalkyl; _

phenyl substituted with one or more substitutents selected from Cq to G,
alkyl, Cy to Cs alkoxy, C¢ to C4 haloalkyl, Cq to C4 haloalkoxy, halo, CN,
NO;, NHR', NHCOR™, NHSOR', SOR® SO,NHR', COR' or
CO.R"! wherein said haloalkyl and haloalkoxy groups contain one or
more halo atoms;



R13 is OR3; R3is Cl to.C6 alkyl optionally substituted wwth one or two
substituents selected fromC3 to C5 cycl oal kyl, hydroxy, ClBEhO .gooilhkoxy,
benzyl ox NRS5R6, phenyl, furanyl, tetrahydrofuranyl _ or r 8 NP erein
said C1 %’901@71,13& kyl and C, to C4 alkoxy groups may opti® M"E@"

term nated by a hal oal kyl group sucd &g CF3; or R3is C3 to.Ch cycl oal kyl ,
A1-(C, to C4 al kyl)piperidinyl, tetrahydrofuranyl or tetrahydropyranyl; R4
is a pi perazNR'RPy| SOMRIRY | 00" NRACOR noviterelrbsRT t aedt A ate t back-
position of the piperazinyl grou

COR! | i - :
optional |y sinsiapengestly ap %QO&HI a&&:&%& ibﬁ%?%%?i&:égﬁ

optionally i f | & . e [Ch lf@?ﬂr h A dently
sel ected fro%cﬁ?@gndﬂ@n\%e@ﬁa#%yl- Wt iotgngll y élﬁﬁgctﬂl{pt%u% vﬁﬁtiﬁﬁ%gpto e .
cycl oal kyl osuBétituted ¥y @, 4004 hatoalkylaged hier Cyhatoalitoxyni t r ogen at om t o whi ch
they are attached, forman azetidinyl, pyrrolidinyl, piperidnyl or

nmor phol i nyl &Qidp; and RIO is H Cl to C4 alkyl optionally, substituted

wi th one or Isijgﬁtituents sel ected from hydroxy, _ NR5R6, CONR5RG,
phenyl S April- 2804 %0 01/27113 PCTI | BOO 01457 23:7 optional |y substit uted
with C to & alkyl or C, to C4, alkoxy; C3 to C6 alkenyl; Het4; with the

proviso that whepr R ,S4C _tq C3 al kyl .substituted b henyl sai d
phenyl group‘:’i"s'(g‘nols HiRls 1 % Lﬂ%ﬁi’ybyw T, |da|q'l<4|8§1yl, %Rﬁpc%fp‘f?g‘%g!’ ' OCF3;
or C, to C4 alk¥lituted b HRIBIMBFE 8aBSIItdENE $alesled flom ON&s G, malkyl, Cs C to

Cr, alkyl wherein said al k?/I may .be branched or straight chain o RL is C3
to C6 cycl oatyCs alkenyl, Ci fo C, alkoxy, halo, CN, CF;, OCFs, NO2, NHR',

NHCOR'2, NHSO»R", SO,R", SO.NHR'!, COR", CO.R"";

R? is Cy to Cg alkyl, C3 to Cs alkenyl or (CHa)a(Cs to Cg cycloalkyl)
whereinnis 0,1 or 2; '

R is OR® or NR°R®:

R® is C, to Cg alkyl optionally substituted with one or two substituents
selected from C3 to Cs cycloalkyl, hydroxy, C: to C4 alkoxy, benzyloxy,
NR®R®, phenyl, Het', Het?, Het® or Het* wherein the C; to Csalkyl and C;

to C,; alkoxy groups may optionally be terminated by a haloalkyl group

such as CF; and wherein the Cs-Cs cycloalkyt group may optionally be j?
substituted by C4-C4 alkyl, hydroxy or halo;’ "
Cs to Cs 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 C4 alkyl groups and is
optionally in the form of its 4-N-oxide;

R® and R® are each independently selected from H and C; to C, alkyl
optionally substituted with C3 to Cs cycloalkyl or Cy to C4 alkoxy, or,



and wherein when RL is Cl1 to C3 alkyl said alkyl group is substituted by;
and wherein when R is C4 to G alkyl or C3 to C6 cycloalkyl said alkyl or

cycl oal kKwko@4a¥33i S optional ly substituted by; one or noreq(csﬁl,}ﬁa‘]’ﬁl ts
selected from hydroxy; C, to aléggy; C3 to.C5 cycl oal' Kyl ,

NR7COR" or COR' wherein. -R7 and R8 4each I ndependent|ly sel ected from
H C to C4 alkyl or CO2R9 wherein R8 and R' are as previously defined
herein; a Het toggtlerpwithi ihle nitrogeenNaiorm ke dwHichettieyr ark iEtiached| fomy an
heterocyclic group; a HetB.Rrou.g jch is a C—Jierd 6- menber ed '
het erocyclic 8?%‘ Nyl BYFQlidinyl gPiRgnging} oimQERhalinyt 98U« i onal | y cont ai ni ng
one or nore heteroatons selected fromO, S or N: or a 'Het3 group which.
is a'C Iinkeq 6- megrbered het er ocyclic group containing three N

het eroat ons; B ard RsSare pach independantly selestad from hk & 16 Geatie, 2 to

het er ocyclic r han| ¢ heteroatomselected from S, 0 or N or
"Rl is a Het 408P§{%‘y€m%%iépgoo-l’i nked 6-nenbered heterocyclic group .
contai ning one, two or three heteroatons selected fromS or 0 WD 01/27113 8

April 2004 PCI/1B00/01457 23A. wherein any of .said heter oc[\scl i c groups
Het1, Het2, HE3 bn tekalky oplignalusubptitiediwith Cy tofschalpalkil CGarto Gy ot i ¢

and is optiongbigdikoxy or phenyl wherein said phenyl group is optionally substituted
' by one or more substituents selected from C1 to C, alkyl optionally
- . substituted by C1 to C4 hatoalkyl or C; to C,4 haloalkoxy; Cy to C, alkoxy,
| ) halo, CN, NO,, NHR'", NHCOR®™, NHSO:R™, SO:R™, SONHR",
- COR'" orCO:R'"; :

R"is H; C; 10 C4 alkyl optionaily substitu',t_ed with one or two substituents
selected from hydroxy, NR°R®, CONR®R®, phenyt optionally substituted
with C, to C, atkyl or C, to C, alkoxy; Cs to Cs alkeny! or Het?;

R" is H, C, to C, alkyl, ca"tq C. alkenyl, CO(C+ to C4 alkyl) or Cy to Cq4
haloalkyl;

R'?is Cy to C4 alkyl, C3 to C, alkenyl, C; to C4 haloalkyl or C; to Cs
- halcalkoxy;

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

Het® is a C-linked 5-membered heterocyclic gfoup containing an O, S or

N heteroatom optionally containing one or more heteroatoms selected
from N, O or S;

Het® is a C-linked 6-membered heterocyclic group containing an O or S
heteroatom optionally containing one or more heteroatoms selected



substituted wth one or nore substituents- selected, fromCl to C4 al kyl,
Cl to &4 al koxy, -CO2R11, -SO02R12, -COR1l1l-or NHR11l wherein Rl1l and R12 are

.as defined here| nbef or &-and/ or wherein any of said heterocy8/APE Z0%ups i s
benzo- f WOPVZBHBR] i s phenyl substituted by one or nore sBETABAATTS
selected from: CF3, - -SCJZRlé]}3 f()?l - C02R11 wherein R11 and R12
are as defined herei nbefore R2 is C6 alkyl; R13is OR3; R3is

nmet hyl , ethy o DV 2 _ Es;c but yl
al kyl opti ong 'lJ?O%SII' iNultog & %aogte% &oﬁgﬁ%ﬁbpu%enﬂﬁs ?ﬂ:c(ﬂsgbf rom
cycl opropyl, coyntdmhgtthi'eeNytbta:oﬁtoma; hoxy, . ethoxy, benzyl oxy, phenyl,
benzyl furan 3-yl, tetrahydrofuran-2-ylnethyl, _ tetrahydrofuran-3-

yl met hyl, pyridin- 2- yl, pyridin-3-yl or NRSR6 wherein R5 and R6 are each
i ndependent | Y—fe?e':é‘%t Edl rikean.H 'ﬂ' g%éﬂb@ﬁe@'ﬁ&émcﬁélglgrﬁnp cpntajni " sition

pi perazi n- 1-yl sul phony group aV|ng a substituent

of the ' piome; o oyithrgedeierdatoras iseladted friope Sa ) o;/N gndup is optionally
substituted with one or two C.1 to C4 al kyl groups and is optionally in
the formof its 4-N-oxide; _and’ RL is H C'"to.C3 alkyl optionally

substituted wHdteRN&nPbf 541 he&éhﬁiybﬁ@@f&@ssﬁbécmf friatPnoh Bt yay be
NR5R6, ' CONRSR6 wherein R5 and R6 are each mdependently selected from H,

Cl to C4 al kpatuaipd:3pariale Mpsatgaigsd or aromationgndiwbenein ayr/af Ssaid01457

23n9 4. A CHRYGRYIRS GRS Mdy b Yoloralf Sublshitda it ol R
substituents selected from C, to C, alkyl, C; to C; alkenyl, C, to C4
alkoxy, halo, CFs, COR", COR", SO;R"™, NHR"" or NHCOR'™ andior (")
wherein any of said heterocyclic groups is benzo-fused;

with the provisos that (a) when R is Cy to Ca.aliyl4 then Het1 is not morpholinyi
or plperldmyl and (b) when H‘ is Cy to 03 alkyl subst:tuted by pheny! then said
phenyl group is not substltuted by C1 to C4 alkoxy, CN halo CF3, OCF3 or G4
to C, atkyl.

2. A compound according to claim 1 wherein R' is Cyto Cgalkyl or Cz to
Cs alkenyl wherein said alkyl or alkenyl groups may be branched chain
or straight chain or R' is Ca to Ce cycloalkyl or C4 to Cg cycloalkenyl

and wherein when F{‘ is Cy to C3 alkyl said alk_yl group is substituted by,
and wherein when R' is C4 to Ce alkyl,. Cs to Cs alkenyl, Cs to Co

) cycloalkyl or C4 to Ca cycloalkenyl sald alkyl alkenyl cycloalkyl or
cycloalkenyl group is optsonally substltuted by, '

one or more substituents selected from::

hydroxy;

C1 to C, alkoxy;

Cs to C4 cycloalkyl;

phenyl substituted with one or more substitutents selected from C; to
C; alkyl, C, fo C, alkoxy, C, to C,4 haloa!.lg.y_l or C{ to C; haloalkoxy,



C5) cycl oal kyl wherein nis 0, 1, 2 or 3; or R is. nethyl, ethyl,
i so-propyl or n-propyl substituted by one or nmore Cl to C4 al koxy

substi t ugpdB12Wlgr i n said al koxy substituent may be dire &P&
any Catom . .wthin the ethyl, |so prgﬁyl .or n-propyl grou&?ﬁlg S a C4

al kyl group selected froml- S t- butyl optionally substituted
by one or nore substituents sel ected fromC, to C4 alkoxy or C3 to (4

cycloal kyl ;  Hmalos GIN, NOLANRIRY,) NHGOR'S Nﬁsmré?,eusom‘ﬁ BS(?}I’}]HH'? al kyl
' ents '
&32?2.”?" !sgu dsu@ﬁﬁnué@“alw P?%ﬁé%%a&/‘é%%@ m&g‘ﬁﬁsbﬁgtﬂmal ly be
term nated byors Blahfb?éhﬁioﬂf such as CF3 ; R4 is, . . _
. pi perazin-1- yI su é group havi ngb_4 single subst | tuent, _ R o. at the

4-position l\lﬁbﬂgmmmﬂ and is optionally.. in, the form

[ d h t h d
' g]::colrfjlsng l\taoé ﬁ??ﬂ 'Q\QB 'ﬁg d% 1’%*‘%@{36'(‘?/&3“96?“ (N‘E? qg)muagel n Rl
is - (CH2) 11(Cﬁeterd§9);nyg}m@j kyl vvherel n nis 1lor 2; or RLis - (CH)n(C3 -
C5) cycl oal kyl whergin nis 0Q; or is - (CH2) nE}CS) cycl oal kyl wherein nis

1, or R is medHyet aroup wnlcrprlsp@:|cdmkﬁdp5mm grask thatexasyclisy grawp hoxy,
et hoxy, n-pr 0%3 N\%E e
directly attache ?(E)nda Cgpgi%m W tﬁoﬁ_@ﬁ %ﬁ?héwx?g%%ﬁgp i @'I"gr’?%ropy
groups;.or R hete&m!on’nscseléetédﬁn;dmﬁRDosS?l to \%) 8|1}<)2/|711?|?| g4| S g?B .
1 - r I
%Sze' BCtT/h?BO@ %&%;gro%romlch lrrEt ef-hnket & me:%bered heterocyclic ugroupAp
,-) containing an O or S heterocatom optlonally containing one or more

heteroatoms. selected from O, S or N or a Het group which is a C-
linked 6-membered het_erocychc group contammg three N heteroatoms;

wherein R, R®, R'! and R are as previously defined herein

or R' is a Het* group which is a C-linked 4- or 5-membered
heterocychc group containing one heteroatom selected from S, O or N;
a Het' group which is a CHinked 6-membered heterocyclic group
containing one, two or three heteroatoms selected from S or O; a Het*
group which is a C- linked 6-memberéd'hete.rocyclic group containing
three nltrogen heteroatoms a. Hot4 group Wthh is a _C-linked 6-
membered heterocycl:c group contammg one or two mtrogen
heteroatoms which is substituted by one or more subst:tutents selected
from C; to C, alkyl, C, to C, alkoxy, CO:R", SO:R™, COR", NHR"" or
NHCOR" and optionally including a further heteroatom selected from
S,00rN

whérein any of said heterocyclic groﬁo;_."ii-let’, ‘Het?, Het® or Het* is
saturated, partially unsaturated or aromatic as appropriate and wherein
any of said heterocyclic groups is ootionélly substituted with one or
more substituents selected from Cy to C4 alkyl Czto C4 alkenyl Ci to
Ca alkoxy; halo, COR", SO,R™, con‘1 “or NHR™ wheréin R is as



propyl, - i-propyI; i - butyl, n- butyl, sec-butyl or t-butyl obtionally
substituted with one or two methoxy, ethoxy, n-propoxy or |-propox

substit yephSsmand R4 is a 4-nethyl or 4-ethyl piperazin-1-y| su$ 04
group. conpound according to cl ai gg havi ng t he gener al IB)
wherein R1L is - (CH2)n(C3 - C4)cycl byl wherein nis 1 or 2; or R is--

(CH2)n(C3 - C5)cycloal kyl wherein nis 0;' or R is - (CH2) n(C5) cycl oal kyl
wherein n is defined Rerdinbefotaihd/or sthieyéin dnypobsgid heterdcypliogyoupsuisst i t ut ed
by nethoxy, et hox%/[ E propoxy or i-propoxy wherein said al koxy

substi t uent ectly attached to,-any Catomw thin the ethyl,

| so- propyl or n propyl groups; or RlLis i-, n-, sec- or t-butyl; R is C2
to C4 al kyl; § is OR3 wherein the R3 al kyl group is nethyl, ethyl n-
propyl, i-pr dpij i$ pheoylsybsiitutediby one er-rborey substituenist selectedi fooral | y

bstituted h
Subst i tuent s: ChmdORs S REGREH'S, e T BEEIS LaatLHhBRTR)
group. 7. A CEitisHaN easetitdtermgwo éMlefCﬁH@l 10y 'halcalkyls et e@{qe b:,om
5-[ 2- Et hoxy- 5 (4 met hy perazin- -ylsw onyl ) pyridin-3-y
met hoxyet hyI] Dampmmerglmsaﬁmpekvmwm!@a Epny grQqqgfﬁmﬁam ﬁme- one,

5-[ 2- Et hoxy- 5 azin-1-ylsu | phonyl) pyridi n-3-ylj-3-ethyl-
[ 2- met hoxyet hyI og@ég@ %ﬂoﬁ% 7H pyrazol o[ 4, 3-d] pyri m di n-7-one, WO 01/ 27113

24.E 8 April 2004
- R?is C. to Cq alkyl;

P
F
oL
L
"

R"3is OR®

R® is C1 to Cs alkyl optionally substituted with one or two substituents
selected from C; to Cs cycloalkyl, hydrox.y, C; to C; alkoxy, benzyloxy,
NR°R®, phenyl, furanyl, tetrahydrofuranyl or pyndmyl wherein said C; to
Cs alkyl and C; to C, alkoxy groups may optaonally be terminated by a
haloalkyl group such as CFg; or R® is C3 to Cs cycloalkyl, 1-(Cy to C,
alkyl)piperidinyl, tetrahydrofuranyl or tetrahydropyranyl;

R* is a piperazin-1-ylsulphonyl group having a substituent R'™® at the 4-
position of the piperazinyl group wherein said piperézinyl group is -
optionally substituted with one or two C; to C4 alkyl groups and is 1
optionally in the form of its 4-N-oxide;

R® and R® are each mdependently selected from H and C, to C4 atkyl
optionally substituted with C3 to Cs cycloalkyl or Cy to C,4 alkoxy, or,
together with the nitrogen atom to’ whnch they are attached, form an
azetidinyl, pyrrolidinyl, piperidinyf or morphollnyl group; and

R is H; Ci to Cs alkyl optionally_ substituted with one or two
substituents selected from hydroxy, _NR°R®, CONR°R®, phenyl



PCT/ | BOQ 01457 5-[ 2- Et hoxy-5- (4-et hyl pi perazin-1
yl sui phonyi ) pyridin-3-yi]-2-[2-
met hoxy etyy| ? - propyl - 2, 6-di hydr o- 7H pyr azol o[ 4, 3-d] pyr%; {‘%@ﬂ?‘mo&ne
2- (sec- Butyl 2-etiioxy-5-(4-ethyl erazin-1-yl sul pho ﬁLP Py
in-3-yl] 3-ethyl-2,6-di hydro-?l—l—pyraz§£[’4 3-d] pyri m di n-7- one,
2- (1 so=Butyl)-5-[2-ethoxy-5-(4-ethyl pi perazi n-1-yl sul phonyl ) pyridin-3-yl]-
3- et hyl - 2, 6- di optibnadly Isubstited wfith G+ dd Gy alkydoh CF-tonG,. alkoxy; Cs to Ce
2- (Cycl opropyl r‘ﬁ h% %‘ - [ 2- et hoxy- 5- (4- et hyl pi perazi n-1-
yl sul phonyl )p f b]-3-ethyl -2, 6-di hydro-7H pyrazol of 4, 3-
d] pyri mdi n-7-one, 2-(Cycl obutyl nmet hyI) 5-[ 2- et hoxy-5- (4-et hyl pi perazin-1
-yl sul phonyl') pyndi n- 3-yl | - 3- et hyl - 2, 6; di hydr o- 7 pyr azol o[ 4, 3-

d] pyri m di n- 7-witle the proviso Hbat when 4R bish Gy rlﬂp@ﬁ aﬂ*vﬁsubstnuted by phenyl

yl sul phonyl ) py, hy
et howyet byl | el i phebitadls nét sfibstiuted by Gy ta; Gs alkgry, ON: CFs
5-[ 2- Et hoxy- 5-Kalo£ \TOF ik G, a8i Ty dikyll sul phori Y1) pyri din-3-yl]-3-ethyl -2-[2-
met hoxy-1 - net hyl et hyl ' AG- di hydr o- H=pyr azoi o[ 4, 3-d] pyri m di n- 7- one,
5-[2- Et hoxy- 5- (4- et hyl pi perazi n- 1-yl sul phonyl ) pyri di n-3-yl]-3-ethyl -2-[ 2-

hyl 8- '
o b ety aeSpiRdre SLc¥ghG 18 A2 SR i< C5XEICE A vbnERn
yl sui phony! ) pysaidiatie/8mey] b bedrichbd 2r &traight dhainrot BY isaCotmC4 cyeloalkyl

d] pyri m di n-7- one,
5-[ 2- Et hoxy- 5- ( 4- et hyl pi per azi n- 1-yl sul phonyl ) pyridi n-3-yi]-3-ethyl-2-(1-

met hyl azeti di nagy yhbrein SHEnMRUC, /16 0y by %a&@@ng}wﬁ isr%tibéiitl]Yteg’bc"yf
5[2mButoxy5 4- et hyl pi per 2|n1- hon ridin-3-yl
di et hyl am noeangd wheraginiwherp -ISiIQ‘lytdr Gado Mcs&l@ﬁlbylrsmd ailloyd 7-

or cycloalkyl group is optionally substltuted by,

one or more substituents selected from:

hydroxy; | T

C1 to C; alkoxy;

03 to Cs cycloatkyl;

NR'R®, NR'COR' or COR" wherem R’ and R® are 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- Ilnked 4—membered N-containing
heterocyclic group;

a Het® group which is a C-linked 6-membered heterocyclic group
containing an O or S heteroatom ‘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;

or R' is a Het* group which is a C-I:nked 4-membered heterocyclic
group containing one heteroatom selected from.S, O orNorR'is a
Het* group which is a C-linked 6-membered heterocyclic group
containing one, two or three heteroatoms selected from S or O



one,

5-[2- Et hoxy- 5- (4 et hyl pi perazi n- 1-yl sul phonyl') pyndi n- 3-yl | - 3- et hyI 2-(1-
et hyl azet i di n-3-yi)-2, 6-di hydro- 7H pyr azoi o[ 4, 3- d] pyri m di n- 78 4@l 2004
2-(2- [Acwl(%?whyl)am no] et hyl } - 5- [5 (4- et hyl pi per azi n- IPGTABMOMETy | ) -
2-n- propoxypyridi n-3-yl]-3-ethyl- jhydr o- 7H- pyr azol of 4, 3-

d] pyri m di n-7-one, 8 Apl’l| 2004 V\D 27113 PCTRS00/ 01457 2 4

2-(1- Acetyl az FBE}!@ I r 1 et
yl sul phongl )pwég?ﬁ' g‘%’ &e??%}F 2, GK%HEO%?% g?ﬁz%éﬁmr glet s

d] pyri mi di n- 7 saturated, parnally unsaturated or -aromatic and is opfionally

ot hoxyot byt 5 SybRi I SielSH A shSRHRO SRR b € o XiaRi > o
5- 12- n- But oxy (R-to4c§ alkuxp] GO, 1‘n-som?uL@mf9ldrmmnm whareth]RY-aidy| - 2-
(2- rrethoxyeth;é:ld)z 2, 6-di hy dro- 7H- pyrazol o[ 4, 3 pyrim di n-7-one,

3-Ethyl -5-[5 ciig| ﬁﬁpé#e&lﬂﬁﬂ b%@@bﬁfﬂf@nﬁ'}d’g (wherain o aYt fﬂfxy‘-')a’%yrl di
n-3-ylj-2- (2 %@W‘J&Bg‘sﬁb& ﬂfs%d7H pyrazol o[ 4, 3-d] pyri m di n-7- one

5-[ 2- n- But 6xy- erazin-1-yl'sul phonyl ) pyridi n-3-ylj-3-ethyl -
(1-met hyl azetidi n-3-yl)-2, 6-di hydro-7H pyrazol of 4, 3- d]pyrlmdln 7-one,

5-[2-r!-But 4-eth 1l-y | ph d 3- et hyl -

(1- ety aie?.xaayr,a eI e T A

5-[ 2-Benzyl ox 6@& gcmfl i B hyl -

(1- et hyl azeti | -'3-y )-’Z,é?-zﬁi hydro- 7H¥%yrazoloﬁpb?ém§ pyé\?%l:gl ]nara. %,éney
defined hereinbefore;

;f-‘ :
\_

R?is C4 to Cs alkyl;
R"¥is OR®

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, pheriyl,
benzyl, furan-3-yl, tetrahydrofuran-2-yi:i1_é_thy!, . tetrahydrofuran-3-
yimethyl, pyridin-2-yl, pyridin-3-yl or NR°’R® wherein R® and R® are
each independently selected from H and C; to C; alkyl;

R'is & piperazin-1-ylsulphonyl 'group'ha\'!in}_ij"'a“sdbsiitdent 'R'? at the 4-
posutcon of the’ p:perazmy! group wherein said plperazmyl group is
opttonally substituted with one or two C1 to C4 alkyl groups and is
optionally in the form of its 4-|\_|_7:QXIde, _apd, b -

R is H, C; to C; alkyl optionally substituted with one or two
substituents selected from hydroxy, NR®R®,'CONR®R® wherein R® and
R® are each independently selected from:H, C; to C, alkyl and Cs
alkenyl. '



5-[ 2-i so- But oxy- 5- (4- net hyl pi per azi n- 1- yl sul phonyl ) pyri di n-3-ylj - 3-ethyl -
2- (2- et hoxyet hanol ) - 2, 6- di hydr o- 7H pyrazol o[ 4, 3-dj pyri m di n- 7- one,
3-

Et hyl - 5- £t hyl pi perazin-1-yl sul phonyl ) - 2-n- propoxyp | SARLPOPH] _ 2.
(2- met ho%‘iﬁ%ﬁ 2, 6- di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n’ éT’(gﬁ@m“sgm
5-[2- n- But oxy- 5- (4- et hyl pi per azi n- 1- y? 34k phonyl ) pyri di n-3-yl ] - 3-et hyl -
(2-met ho) . yet hanol ) - 2, 6-di hydro- 7H pyrazol o[.4, 3-d] pyri m di n- 7- one,

3- Et'hyt - 54] 5- (A- @bl d@mera@ébm%dosldmhprwlWh&arsoabri@poxmmg,.m -3-yl ]
2-(2- msthoxyeBczle(y 6-di hydro yrazol o[.4; 3; d] pyri m di n-7-one
Q

5-[(S)-2-sec \palioyt wheretmrplis Ha2 Or-3-8f Bulspﬁeﬁwvl) gmldsa—mowl] 3-

Y 2 RPN EOT Sy Bt of a8 Sk o st o0

- ethyl - 2- (2- met ppwsyesihzabakoiky suﬁsthudmmawbpwlmy@[ttacaedjtomyrﬁ:@tmw- one,
8 April 2004 WD 01/27113 PCTI|BOQY 01457

B\%?43 ] 1.
© 3-Et hyl - 5- [ 5- (WitBimifiethik 450-Rronyy PE DIRSABYAGPUBS QTS js (palkyl group

gi .)ory“ﬁ?n hg: Wf ' Qéf&cfbd/ tont il 7a-TRidsoorel Bl optiGnaliy¥dbSidtedP B8R Yt 3

2-sec- Butyl - 3- mdmls@sﬁiﬂe(ltsselbglqdlfpmndiituehaﬂgoxymn(i};htn Cy Icycalian;

nmet hoxyet hoxy) £0-7H.-pyia n-7-
" one, 2-C. yclo t§$f'et9n9‘r akwﬁ IR 'SLH 5 Whe! %’pl% Qé?é\i?“ ﬂ&&P§Pi§QPE§HV
| phonyl ) - 2- (2- substttuted with one or two C; to C,4 alkoxy substltuents wherein said
met hoxyet hoxy) pyridi n-3-y1] -2, 6-di hydro-7.1{=pyrazol of 4, 3- dl pyrimdin-7
Ci to Csalkyl and C1 to C, alkoxy groups may-optionally be terminated
= , by a haloalkyl group such as CFj ; R* is..a piperazin-1-ylsulphonyl
group, having .a single. substituent, R"’ at the 4-position _of the
piperazinyl group and is optlonally |n the form of its 4-N-oxide and

wherein R' is methyl or ethyl.

5. A compound according to claim 4 _ha_.ying_,tpse general formula (1A) or
(1B):

—

wherein R’ is - (CHz)a(Cs - C4)cycloalkyl wherein n is 1 or 2; or R' is -
(CH2)n(Cs - Cs)cycloalkyl wherein n is Q; or F{1 is - (CHz)n(Cs)cycloalkyl
whereinnis 1; orR'is methyl ethyl, i- propyl or n-propyl substituted by
methoxy, ethoxy, n-propoxy  or |-propoxy whereln said aikoxy
substltuent may be directly attached to 'any C- atom within the ethyl,

|so-pr0pyl or n-propyl groups; or R is i- n—- sec— or t-butyl; R® is C» to
Cs alkyl; R® is OR® wherein the R® alkyi group is methyl, ethyl, n-



one, 3-Ethyl-5-[5-(4-ethyl pi perazin-| -yl sul phonyl)-2-(S)-(2-nmethoxy-1 -.
et hyl et ho) cy) pyri di n- 3-yl ] - 2- (2- net hoxyet hyl ) - 2, 6- di hydr o- 7H

pyr azol o[&,qBI%, rimdin-7-ore, 3 Et hyl - 5- [ 5- (4- et hyl pi peraz?’l‘?\-"F“zU04
"yl sul phomy1j i)l%/;R) (2 met hoxy. - PCT/IB00/01457

met hyl et hoxy) pyddi n-3-yl ] -2-(2- rret ho>€y§t‘lﬁyl) 2, 6-di hydro- 7H

pyrazol oj 4, 3-d] pyri m di n-7-one, 5-[5-(4-Ethyl pi perazin-|

-yl ﬁu: phﬁnylg pramyl.- (-:prapylhoo(ybilWI r?- butyl sec-butyi or t-butyl ogtlgngily .
met hyl et hoxy) p L.n- 3 22rreto 3-n- | ro-
7H pyrazol of 4, § h?d‘t}yﬁq%&}" F?é x;)l e}thoxy, 8%0}(}! or i-propoxy

5-[5- (4- Et hyl psesémaeﬂtsl aﬂcﬁ 4ptsorayl4lma Dor( 4-atRil

met hyl et hoxy) pyri di n- 3- y| 2- met hoxyn{yﬁ 37%%3%%%/1[\ Ewsg[péloﬁydro

7H pyrazol o[ 4, gr@dyri m di n- 7 one, _

5-[ 2- Et hoxy- 5- (-4- et hyl pi perazi n-1.-yi sui phonyl ) pyridin-3-yl]-3-ethyl-2-(2-
hyd roxyet hyl) -2, 6-di hydro- 7H- pyrazol o[ 4, 3-d] pyri m di n- 7- one,

2- (2- Di meghy! ammnpdsmhd a5cd>r2h M&Ws@ﬁvﬁi&ﬁe&mrﬁif&mﬂa B

yl sul phonyl’) pyri di n-3-yi] - 3-et hyl di hydro- 7H pyrazol of 4, g )

d] pyri m di n-7-one,

2-iso0-Butyl - 3-ethyl -5-[2-(2-met hoxyet goxy) -'5- (4- et hyl pi perazi.n-1 -

yl sul phonyl ) pyridin-3 yl]-2,6-dihydrof7H pyrazol of 4, 3-d] pyr| m di n- 7- one,
2-iso-Butyl -3-ethyl-5-[5-(4-et I--yIsuI phonyl ) -2-(2-

nmet hoxyet hoxy) pyri di n-3-yl ] -2, 6} di ol o[ 4, 3-d] pyri m din-7- one,

(IB)

wherein R! is - (CHz)n(Cs - Ca)cycloalkyl wherein n is 1 or 2; or R’ is'-
(CH2)n(Cs - Cs)cycloalkyl wherein n is 0; or R' is = (CHe)n(Cs)cycloalkyl

wherein nis 1; or R'is methyl, -ethyi, i-propyl or n-propyl substituted by
methoxy, ethoxy, n-propoxy or ipropoxy wherein said alkoiy
substituent may be directly attachéd ,fo “any C-atom within the ethyl,
iso-propyl or n-propy! groups; or R is i-, n-, sec- or t-butyl; R% is C, to

Cs alkyl; R™ is OR® wherein the B® alkyl group is methyl, ethyl, n- )
propyl, i-propyl, i~ butyl, n- butyl, sec-butyl or tbutyl optionally = *
substituted with one or two methoxy, ethoxy, N-Propoxy or i-propoxy ;
substituents; and R* is a 4-methyl or 4-ethylpiperazin-1-ylsulphonyl

group.

7. A compound accordmg to any of clarms 1 to 4 selected from:

5-[2—Ethoxy-5-(4 methyiplperazm 1-ylsulphonyl)pyndun—3-yl]-2 [2-
memoxyethyll-a-n-propyl-2 6-d:hydro—7H-pyrazoIo[4 3 d]pyrnmrdm—?—
one,

5-[2- Ethoxy-5-(4-methylp|perazm- —ylsulphonyl)pynd|n-3-yll-3 -ethyl-2-
[2-methoxyethyl]-2, G-dlhydro-7H-pyrazolo[4 3-djpyrimidin-7-one,



2-Cycl o-b utyl net hyl - 3-et hyl -5-[ 2- (2- met hoxyet hoxy) - 5- (4-

met hyl pi perazi n- 1-yl sul phonyl ) pyri di n-3-yi] -2, 6-di hydro- 7H )

pyr azol o[ @o3id}fy" i M di n-7-one, 5-[2-n-But oo PCTHSBAF;"WOO“
y- 5- (4-ethyl pi perazin-1-yl sui phony_ I)p ridin-3-yi]-2-[2 00/01457
(di nmet hyl am nq) - 2- oxoet hyl ] - 3- et hyl - Adi hydro 7H pyrazol of 4, 3-

d] pyri m di n-7-one,

5- [ 2- n- But oxy- 5 [eﬁthonysﬂﬂrmhwplper@9+‘epllsplmnylyl)mdlmaqylp-25[2} 3- et hyl - 2-
8]2 pg,[rﬁnhé: gm;t %ﬁ e?hﬁf 4 n—;?wo;:»yEQ-,]tsgtt:'llmfdrh:»-?H-pyorlrl-njr.1 10[4r §-d¥pyl$rxrda n- 9' o[4,3-
2- Cycl obutyl pr gag| net hyl - 3- et hyl - 5-[ 2- (2 rret hoxyet hoxy) - 5- ( 4-

nmet hyl pi per azi n- 1- | sul hon % pyri di n-3-yl{+2,.6-di hydro- 7H

pyrazol o[ 4, 3- d}zr@eﬁa\mﬂ 542 xy-5-(4-ethylp|perazm- -ylsulphonyl)pyridin-3-yi]-

- §I gquLglny I)Etp?/r% Ha éé'ﬁ%d@t?ﬁﬁ#&?@xm&ﬁgﬁ@bybﬂépgi Si/lrlnmlzjl n 7-one,
5- [ 2- n- But oxy- B-({sb-Batylps-f8- eemmqmetmlmpémmwlmm?l Ypyrtin-Sygt hy! -

n- 7- one,

3 ((ZZWEE Egggt E%’%‘Y’ %gﬁmﬁ/roﬁ?-!-gy( A %fpéﬂgﬂg‘ﬂrygbgeul phonyl ) -2-(2-.

”Eteh"éyféh‘ém?i@ SrRmelv-312e n-@f*ﬁ”?.y (hietimpamn-b, ” dl pynm din-

, 3 - 3- et hy| yulphonyl)pyridin-3-yl}-3-ethyl-2,6-dihydro-7H- pyrazolo[4 3- .
me
2~

yl
t hoxypr opyl) 6- di,hydr o- 7H pyrazoi o[ 4, 3-d] pyri m di n- 7- one,
[ 2- Et hoxy- 5- f’ﬁj é'f’ﬂgﬁ"yﬂﬁg?am n- 1- ylsul phonyl ) pyri di n- 3- yI] 3-ethyl-2-(9)-
me
2-

t hoxypr Opzl(byalo@uwmmﬂfmésﬂizl}éﬂﬁ@% fa%uﬁll;ﬂrsétdﬂrdun 7-one,
[ Et hoxy- 5- (4- ét hyl pi per azi n- IsuI en 6di n- 3-yl]-3-ethyl -
R (2 et oxYiSHEneVpPII eyl dreshyhe. By DY IO - 7- one.
(

S) - sec- But yb]p@nﬂ]ilah‘\l? énLS (4- et hyi pi ~erazi-n-j -yl sul phonyl -2=(2
5-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphinylypyridin-3-yl}-3-ethyl-2-[2-
methoxyethyl]—2 6-d:hydro—7H-pyrazolo[4 3- d]pynmldln-T-one
5-[2- Ethoxy-s (4-ethylp|perazm 1-ylsuEphonyl)pyndln«3-yl]-3-ethyl—2—[2—
methoxy-1-methylethyi]-2 §-dlhvdr°17j'itny£azg!9[4 3-d]pyrimidin-7-one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyhpyridin-3-y1j-3-ethyl-2-[2-
(methylamino)ethyl]-2,6-dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one,
2-(2-Dimethylaminoethyl)-5-[2-ethoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yl}-3-ethyl-2, G-dlhydro-TH-pyrazolo[4 3-
d]pyrimidin-7-one,

5-[2-Ethoxy-5-(4-ethylpiperazin-1 -yIsulp'horin)i)'yridin-s-yl]-S-ethyl-2-(1 -
methylazetidin-a-yl) -2 6-dihydro-7H~pyrazolo[4 3-d]pyrimidin-7-one,
5- [2-n-Butoxy-5 (4-ethyipiperazin- 1-ylsulphonyl)pyndln-3-yl] -2-
dlmethylammoethyl 3-ethy!-2 6-d|hydro-7H pyrazolo[4 3-d]pynm|dm-7-
one,
5-[2-Ethoxy-5-(4-ethylpiperazin- 1-ylsulphonyl)pyndm-3-yl]—3-ethyl-2-(1 -
ethylazetidin-3-yl)-2, 6-d|hydro—7H«pyrazolo[4 3-d]pyr|m|dm-7-one
2-{2-[Acetyl(methyl)amino]ethyl}-5-[5- ({-ethylplperazm 1-ylsulphonyl)-
2-n-propoxypyridin-3-yl]-3-ethyi-2,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one,

(0]
5-
(
5-
(
2-



nmet hoxyet ho) (y) pyri di n-3-yl]-2, 6-di hydro-7H pyrazvl o[ 4, 3-d] pyrim din-7 one.
5- 12Et hoxy- 5- (4- et6| | pi perazin-1-yl suf phoriyljpyriidin-3-yl]-3=ethyl-1-(2-
r xmet hox%’ et h % , 6-di hydr o- 7H pyrazoi o[ 4, 3-d] pyri m di n- 7- ofid\pgt 2004
2-(R)-se %‘[ﬁiv 133 a#thyl - 5-[ 5- (4- et hyl pi perazin, -yl sul phoRGF BT

met hoxyet hoxy) pyri di n-3-yl]-2,6_di hydr @47+ pyra ol o.[4, 3-d] pyri m di n-
7-one and pharmaceutically accept abl e salts, or pol ynorphs thereof. WO

01127113 8 Aora (1 ABly i 2. B SYA (o &(ﬁmpmya@%mca' conposi ti on..

corrprismg-ac as -defined" in--any
of - cl ai ms- 1-: y!wlphowl)wnplha&;ﬂb&wm)dﬂ $-yhhyalm-§ a}ﬂlaaohzi413 or pol ynorph- _

t her eof ; P a eutically acceptable -solvate or pro-drug'.
t her eof accoq]BYﬁ'& J"tq%c'grﬁ?f of the preceding clains, together with a

phar maceut i Ca|$[2-ﬁbCBQio&915’-(4ibiHy3ﬂberaﬂn ‘F-ﬁjrlé'uuﬁl"ion)@{) iff-‘B@'I]'-zl ..y
formul ati on conprising a co formil a as defined
in any of cl aimsthoxysthyl)- %ﬂ‘ﬁ%l‘%ﬁrqiibwfpyﬂdtﬂyé@l(d ﬂdmtnmlérn -pol ynor ph
thereof, or a %’Fé erinarily acceptabl e solvate or pro-drug thereof
according-to anhy’of the,, preceding clainms, together with. a

veterinarily a&—{&ptm&yﬁhdmahtylpmemamﬂqrsulplibnyApymmcauyq-aaéthVDznuI a, ,
(i), (1A or e salt or. _pol ynorph

, J |
t hereof, or. ‘% BTWFPHU@ %E%iqﬁv@r g’ﬂf%ﬁﬂ CCE@F’&M@‘QF‘ BTQS‘edr ug t her eof
according to a@_Et '%‘lﬁg’lewﬁpe’a%} @!mgsl conposition according

to claim8 contal use as a human

medi canent , me_thoxyethoxy)pynd1n—3-yl]-2-(2-metho§yethyl)-2 6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one, | )
5-[2-h-BUtbxy-S—(4'—ethylpiperazin«] -ylsi:lphonyl)pyridin-3-yl]-3-ethyl-2-
(1 -methylazetrdm-S»yl)-2 6-d|hydro-7H-pyrazolo[4 3-d]pyrimidin-7-one,
5-[2-n- Butoxy—ﬁ-(4—ethyip:perazun- -ylsulphonyl)pyrtdln-s-yl] 3-ethyl-2-
(1-ethylazetidin-3-yl)-2, 6-d|hydro-7H-pyrazoIo[4 3-d]pyrimidin-7-one,
5-[2-Benzyloxy-5-(4-ethylpiperazin-1 -ylsu!phonyl)pyndln-3—y|] 3-ethyl-2-
(1-ethylazetidin-3-yl)-2, 6-dlhydro-7H-pyrazoIo[4 3-d]pyrimidin-7-one,
5-[2-iso-Butoxy-5-(4-methylpiperazin-1 -ylsulphonyl)pyndln-a-yI] -3-ethyl-
2-(2-methoxyethanol)-2,6-dihydro-7H pyrazolo[4 3-d]pyrimidin-7-one,
3-Ethyl-5-[5-(4-ethylpiperazin-1-yisulphonyl)-2-n-propoxypyridin-3-yl}-2-
(2-methoxyethyl)-2 6-dihydro-7H-pyrazoloi4 3-d]jpyrimidin-7-one,
5-[2-n-Butoxy-5-(4-ethylpiperazin-1 -ylsulphonyl)pyndm-3—yl]—3-ethyl—2— )
(2-methoxyethanol) -2 6-d1hydro-7H-pyrazolo[4 3- d]pynmndm-?-one .
3-Ethyl-5-[5-(4-ethylp|perazm 1-ylsulphonyl)-z-tso-propoxypyndln-3-y[]-
2—(2—methoxyethyl)-2 6-dthydro-7H-pyrazolo[4 3 d]pynmudm-?—one
5-[(S)-2—sec-Butoxy-5-(4—ethylplperazm 1-yIsulphony!)pyndm-s-yl]-s-
ethyi-2-(2-methoxyethanol)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-
one, ' T '
5-{(R)-2-sec-Butoxy-5-(4-ethylpiperazin-1 leéulphonyl)pyridin—S—yI]-S-
ethyznz-(z-memoxygtnanol)-z,s-qinyq_:gi;zt{:?yrqzo@q[4,3¢g1pyrimidin-7-
one,



11. A conpound of. fornula (I), {IA) or (IB), or a veterinarily acceptable
salt or polynorph thereof, or a- veterinarily acceptable solvate or pro-

‘WO 027015 - drug . thereof according , to any of (%L Aﬁ?ﬂ'%ﬁﬂ“to 7,
or a veteri nary formul ati on accor d.+£ #0 claim9 contdl 3 of the
‘for use as- an ani nmal ‘ée 12. The' ' use of 'a conpound

f or egoi ng,
of " fornmula

pol yrTDB-ﬂhﬂl@{W-ethylplperazira?Maslwmorqﬁ){-;{(mﬁ&ppat)he sol v?t et or f
of ¢ or the manufacture' o
a)ﬁ'&ﬁ?ciw "5%55-&{1 CRL S Rr@ﬂmxvsﬂg@n% ﬁa@hverc’r?%enm lo]4g%- a

or

ioro driJg t her
a- human nedi c

medi cal

2004 WO 01/271

(1}, (LA or (113), or. a phar maceutically -acceptable salt

7% “a cGWP PDE5 -inhibitor is indicated: 8 Apri |
PCTPI 01457 24 13. The-use of a conpound of fornula

(1), (1A or (2Bec- Biutyh&\eéln)dfﬁ-fﬁaﬂl-ety\yimmranmﬂytsukﬂianyﬁ@@l ynor ph t her eof,

. or a veterinar
"of clains 1 to
curative,

RSP By B et S aGRRER Y, 0 ™

pal | bag] ve or prophyl actic treatnent -of a medical condition for

which a cGW PDE5 inhibitor is indicated. 14. The. use of a conmpound of

formula (1),

(24 ycebytyipyethyr3-athybhdbridwityipingrazinaeyispiphonyl)€a(2- or

het eof accor iy e a2 SvoR R AR SRR ABlbirE . i

medi canent foronéhe curative, palliative of prophylattic treatnment of male
erectile dysf I on ot en emal e sexual dysfunction (FS(c
s i grkct}\yl 5—[§- -e}hylplggraz?n %—ylsulphony?)-2-(8) (2-m3/thoxy-1- (FS(e)).

-
i )
R

methy[ethoxy)pyrldln-3-yl] 2-(2—methoxyetﬁyl)-2 6-d|hydro-7H-
pyrazolo[4 S-d]pyrlmldln-7-one o
3-Ethyl-5-[5-(4-ethylpiperazin-1 —ylsulphonyl)—2—(ﬂ) (2-methoxy-1-
methylethoxy)pyndm-s-yl] -2- (2—methoxyethyl)-2 6-dihydro-7H-
pyrazolo[4, 3-d]pynm|dm-7-one o

5-[5- (4—Ethylp|perazm- -ylsulphonyl)-z-(S) (2-methoxy-1-
methylethoxy)pyndm-3-y|]-2-(2-methoxyett\_yl)fs-n-prOpyt-2,G—dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one, 1 ' '
5-[5-(4-Ethylpiperazin-1 -yisulphonyl)—2-(F{) (2-methoxy-1- |
methylethoxy)pyridin-3-yl}-2- (2-methoxyethyl)_-S:n-propyl-z,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one, - _- ) -
5-[2-Ethoxy-5-(4-ethylpiperazin-1 -ylsulphonyl)pyndm-S—yl]—S-ethyl-2~(2-
hydroxyethyl)-2,6_-d!hydro-7H-_pyrazolo[4,_3-d]pynmldm-7-one,
2-(2-Dimethylaminoethyl)-5-[2-ethoxy-5- (4-éthylpiperazin-1-
yisulphonyl)pyridin-3-yi]-3-ethyl-2,6- dlhydro-7H pyrazolo[4,3-
d]pytimidin-7-one,

| 2-iso-Butyl-3-ethyl-5-[2- (2—methoxyethoxy)-s-(4-methylplperazm-1-

ylsulphonyl)pyridin-3-yl}-2,6- dlhydro-TH-pyrazolo[4 3-d]pyrimidin-7-one,
2—|so-ButyI—3-ethyI-5 [5- (4-ethylp|perazm- -ylsulphonyl)-2-(2-
methgxyethoxy)pyrtgiun-s-yl]-z,s-dlhydrp_;_?lj-.py{azq!o[tl,3-d]pynmidin—7~
one, ST T '



clitoral dysfunction, fenale hypoactive sexual desire disorder, fenale
sexual arousal disorder, female sexual pain disorder or female sexual

or gasni c“{(}?sfunction (FSOD). 15. The use of a conpound of for fWEI 004 (1A
or ((B), 2N erinarily acceptable salt or pol ymorph PEEABOAOI4ST or a
veterinarily acceptable solvate or @q—zﬂrug t hereof according to any of
clainms 1 to 7,, for the manufacture of an aninmal . nedicanent for the

curative, pal Ig.gycmlﬁy;mémﬂ@g{msqg (grgﬁm?éﬂ@,& ;LBL@ erectil e-

. fémle sexual ; o Stihetl on. (FSD), clitoral

dysfunction (ME

‘aysfuricti oﬂnegwpefazwﬂqdmlpb@ﬂwmdlﬂﬁﬂﬂﬁ itydrordr, femal e sexual
arousal di sor | sorder or.-fenmal e. sexual orgasm c
dysfunction Eﬁ%’ﬁf&ié{ﬂéﬁhﬁ%%%&l\o 01)27113 -PCT/-1 BOO/ 01457 247 16. A
conmpound of tf‘@-[éw-lﬂuio&y(s e@uethMmg@naﬂermy:sﬁ&mpvﬁﬂinwutm[@I aim-1. or-

Rs X which is aIeaVing S; 8 epreparatlon of

a. conpound of {imeth %Omﬁthyll -Sodayl-2grdinydre1Atd-nycazaleld301457 2 4 RL
wherein R, gﬂ' Hdi Bﬁeare as defined in claim1, which process

conpri ses cycl .18 I'on of a conpound of forrul a (1X)y: wherein RP is R13 or

RP is X which 5-$2-m-BBmxy¥ﬁg(@ewmlmazlﬂl1-yl%iﬂprmhyl)pyndm—S-yl] 3-ethyl-2-
{2- [methyl(methylsquhonyl)amlno]ethyl}-Z 6- dlhydro-7H pyrazolo[4 3-
d]pyrimidin-7-one, - -

2-Cyclobutylpropylmethyi- 3-ethyl-5 [2 (2—methoxyethoxy)-5 4-

-methylpiperazin- 1-ylsulphonyl)pynd:n_-_:_s_-_y__r__!]-g,g -dihydro-7H- ) f’)

pyrazolo[4,3-djpyrimidin-7-one, = . . .. _ . :

2-n- Butyl-3-ethyl—5—[2—(2—methoxyethoxy)-5-(4—methylpaperazm-1- -

ylsulphonyl)pyndm-3-yl]-2 6 dlhydro-7H-pyrazoIo[4 3—d]pynm|d|n-7-one

5-[2-n- Butoxy-s-(4-methylp1peraz:n- —ylsulphonyl)pynd:n-3-yl]-3-ethyl-
2-(2-methoxyethyl)-2, emhydro-m-pyfaiolow 3-djpyrimidin-7-one,
2—(2—Ethoxyethyl) -3-ethyl-5-[5- (4-ethy|plperazm 1—ylsulphonyl)—2-(2-
methoxyethoxy)pyrldm- -y!] -2 6-d1hydro—7H-pyrazolo[4 3-d]pynm|dm-7-

one, ) )

'5-[2-Ethoxy-s-(4-ethylp|petazm- -ylsuIphonyl)pyndm—3-y|]-3-ethyl-2—(3-

methoxypropyl)-2, 6—d|hydro-7H-pyrazolo[4 3-d]pynmndm—7—one

5- [2-Ethoxy-S-(4-ethylp:perazm- -ylsulphonyl)pyndun-S—yl]—S-ethyl—2—(S)- »}

(2-methoxypropyl)-2 S-dlhydro-7H~pyrazolo[4 3-d]pynm:dan-7—one s

5- [2-—Ethoxy-s-(4—ethylplperazm-1-ylsuIphonyl)pyndln-s-yl] 3-ethyl-2- h

(R) (2-methoxypropyl)-2 6 dlhydro-7H-pyrazolo[4 3 d]pynrmdm-?-one

2—(S)-sec-ButyI S-ethyl-s [5 (4-ethylp|perazm 1-ylsulphony_)-2-(2-

ethoxyethoxy)pyndln-s-yl]-2 6-d|hydro-7H-pyrazolo[4 3- d]pynmudm-?—

one, : ST .

5-12“:Ethoxy-s-(4:etﬁy:pipérézin- -yls"ulph6n"§rij;si/r'idéniis‘-yl]-é-‘ethyt-1-(2-

methoxyethyl) 1 6-dnhydro-7H pyrazolo[4 3-d]pyr|mtdm-7-one or .

2- (R)-sec—ButyI S-ethyl 5-[5 (4-ethylplperazm- -ylsuiphonyl) 2-(2-
methoxyethoxy)pyndm~3-y|]-2 6—d|ﬁydro-7H-pyrazolo[4 3-d]pyrimidin-
7-one and pharmaceutically acceptable salts or polymorphs thereof.



and R13 are as defined in claim1l wherein said cyclisation reaction is
owed by formation of -a -pharnmaceutically or veterinarily

optionally foll
accept abl
veterinarily ac
process accordi
base- nedi at ed,

ng to claim17 wherein, pe. cyclisation reaction is
using an al kali netal 2 of a sterically hindered

of the required product or a pharmaceutic Igpg['mom
ﬁ?ﬂ"%le?'pt abl e solvate or pro-drug of the requi re'gé QU7 18. A

al cohol

or amne. 19. A pr9cess.for the preparation of corrpounds of the general

formul a (I ) Vv
formul a 1) :

and R2 are as d
conmpounds of th
defined for for
wherein the cou
bond-forming te
wherein R and

1. 22. Conpound

10.
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vi ously
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A veterinary formulation comprising a compound of formula {I), (1A) or
(1B) as defined in any of claims 1 to 7, or a veterinarily acceptable salt
or polymorph thereof, or a veterinarily acceptable solvate or pro-drug
thereof agcording_ o, any of the_preceding claims, together with.a
veterinarily acceptable diluent or carrier.

A compound of formula () (EA) or (IB), or a pharmaceut:cally

: acceptable salt or po!ymorph thereof or a pharmaceut:caliy

11.

T 12.

acoeptable solvate or- pro-drug thereof accordmg to any claims 1 to 7,
or a pharmaceutical composition according to claim 8 containing any
of the foregoing, for use as a human medicament.

A compound of formula (0, (IA) or (!B) or a veterinarily acceptable
drug thereof accordmg to any of claims T to 7 or a vetennary
formulat:on accordmg fo claim 9 contamang any of the foregomg, for
-use as an anlmal meducament ' '

-.,.. -~ - R B

. [ - e .
el -t N - - By

- e

oo 3 .....=.-. . ve L re e R ,'..__.:,4. P syt -..,.-,,..

The use of ‘a compound of formula (I) (IA) or (IB) or.a
pharmaceuttcally acceptable salt or polymorph thereof, or a
pharmaceutically acceptable solvate, or pro-drug thereof according to
any of claims 1 to 7, for the manufacture of a humah medicament for
the ,9!![31!\{6.,0[_ pr_oghy]g_cth tr,eatn)‘_e_qu 9{ a ﬁme’dtcgl conqmo_r_} for‘which
2.cGMP PDES inhibitor s indicated:: R

(VII)
claim



WO 01/27113 PCT/1B00/ 01457 250 | (VIIB) wherein R is nethoxyethyl and R2
is ethyl. 23. Conpounds of the general fornmula (X): (X) wherein RI3 is OR3
and wherein - R3is : ethyl and wherein R4 is 8 April 2004

et hyl pi B&@8H2M131- y| sui phonyl . 24. A process for the prepacanBosorss a
conpound of-forrmula (XB) or a -salt ?E{) eof from- a conmpound of formula
(XIV): 8 April 2004 WO 01/27113 PCT/ c)/ 01457 25 1 CO2H (XB) CO2W.

g st ofye BB ARG o FlBCOR M. (@SR S vl

per f | uor oal’ kanandeptableCéal%rabb?ﬂwbhmerébfardrea nwtréﬁﬂﬁﬁlyl aoeéptable

al kyl sul f onyl oxy or halosulfony conprising reacting a conpound of

formula (XI'V) §R¥alE oF RIo-daudthereo @qulﬂgéorﬁ%eﬁﬁlﬁ'mﬁ hio 7af0r e i at e
sul phonyl at i ng a?\'ilﬂ&@g‘engf %f\ &%Heﬁ%@&cﬁ%% f tﬂé c(JPQtl\; (r?zﬁll gind of

formul a (XB) erern nprising reac ound of fornul a
(XI'V) wherein @cpfswﬁctlam@a%eatBfamnbd?calmdztmrdmmmclgagrcew PDESY a

d tecti t:
eprotecting ai?lﬁﬂ)ifor is indicated.

14. The use of a compound of formula (1), (IA) or (IB), or a
pharmaceutically acceptable salt or polymorph thereof, or a
pharmaceutically acceptable solvate or pro-drug thereof according to
any of claims 1 to 7, for the manufacture of a human medicament for
the curative, paliiative or prophylactic treatment of male erectile
dysfunction (MED), impotence, female sexual dysfunction (FSD),
clitorai dysfunction, female hypoactive sexual ‘desire disorder, female
sexual arousal disorder, female sexual pain disorder or female sexual
orgasmic dysfunction (FSOD). |

15. The use of a compound of formula (f), (IA) or (IB), or a veterinarily
acceptable salt or polymorph thereof, or a veterinarily acceptable
solvate or pro-drug thereof according to any of claims 1 to 7, for the
manufacture of an animal_medicament for the curative, palliative or
prophylaqtic treatment of male erectile dysfunction (MED)l,_i,mpotenpeT,
female $exual dysfunction (FS_D),' Aclitp,_ral' dysfunction, female
hypoactive. sexual desire disorder, femalé sexual arousal diépr,dei,
female sexual pain disorder or female sexual bggasmjc dysfunction
(FSOD).



(c) for a conpound of fornula (XB) wherein X is diazonium conprising WO
(c)1/27113 8 April 2004 PCT/1BOJ 01457 252 reacting a conpound of formnula
(XI'V) wher ei r;wgéis NH2, Wis OHwth nitrous acid ; (d) for %Aé’ﬁh%ﬂ%nd of
fornul a rein X is (diarylsulfonyl)anino conprisiWgl/Feaei45ig a
conmpound of forrmula (X1V) wherein O:'\g%l y3nd WEOH in the presence of an
appropriate sul phonyl ating._agent for ?e) for a, compound of fornula (XB)

wherein S C6 al koxy, group conprising reacting
a COWpOUil(]déOf or wﬁaﬁbwmgﬂ’ is P where Pis a protecting group
and Qis a C -C5 primary or secondary al koxy group with a _
deprotecting.agent. 25. A process for the preparation of conpounds of :
formula (XIV) as shown in Caigp Ypounds of formula. (XV S02 | N
"N 10 R CO2P wherein Dis C a protecting- group, (a)
wherei n for conpounds of conpge rein Qis OHand Wis OH,
conprising reactingta conpoung of |for (XV) with a hydrolising agent
and optionally a further - de cti ng aggat where' Pis not

wherein R™ is R'¥as defined in cfaim 1 or A™is X which is a leaving
group. '

 17. Aprocess for-the preparation of a.compound of formula (1):



deprotected by the hydrolysing agent; T. WD 01/27113 8 April 2004
PCT/ 1 BO0/ 01457 25" _i (b). wherein-for conmpounds of fornula (XIV). wherein Q
is NH2 %(; w&hso, H,. conprising reacting. a conpound of fornf8IA®H3884 with
an a 3 3 agent to forman internediate conpound off GIBRPLST x| v
wherein Qis NH2 and Wis P (a prote%in group) and the reacting said
internmediate (XIV) with a deprotedti é gent; and (c) wherein for
conpounds of conpound (XIV)' wherein@ is OR3 which is a Cl al koxy and W
is P, conmprising reacting a conmpound #f fornmula (XV) in the.presence of
-OR3; 26. A process for the pregFangyT o L aRlonpound of formula (XV)
according to Caim 2 5 conpri|sing|. re Wn of. conpounds of fornula
(XVI) in the 1 presence of _ j I I~ =yl sui phon~i|l, wherein R 10: is
as defined, in claim1: COP $O2D|}( XVI) Whgrein D. and.? .are.as.defined in
Claim.2 5. 27.. .A .process: -the préBaration.. of a - conpound of.
formula (XVlI) according to'dgim2 6 conprising reacting a conpound of
formula (XX) wth a chlorinatigag or brominating agent:-, 8 April 2004 WO
01/ 27113 PCT/ 1 B00/ 01457

.M

wherein R', R?, R'® and R? are as defined in claim 1, which process
comprises cyclisation of a compound of formula (IX):

wherein R” is R™ or R” is X which is a leaving group and R', R?, R*
and R™ are as defined in claim 1 wherein said cyclisation reaction is
optiondlly foliowed by formation of a -phaiinaceutically or veterinarily
acceptable ‘'salt of the required product or a pharmaceutically or
veterinarily acceptable solvate or p.ro-d'rug of the required product,

18. A process according to claim 17 wherein the cyclisation reaction is
 base-mediated, using" an alkali metal salt of a sterically hindered
alcohol or amine.

19. A process for the preparation of compounds of the general formula (IX)
via a coupling reaction between compounds of the general formula
(vi:._



25 OH COP SBH (X wherein P is as defined in Caim25. 28. A process
according to Claim27" for preparation of a conpound of fornula _(é(qx(’))
conpri si %BE%H ng a conmpound of formula (XVI1) in the pres8ApEl 04an
agent which. W forma protecting group (P) on the car B&HIBMOMET] d: Co2H
(XVIl) 29. A process according to O g 92 s for the- preparation of a
‘conpound of fornmula (XVII) conprising reacting 2-hydroxynicotinic acid or
a salt thereof in the presence pf ﬁCB -y R1a solvent. 30. A process
according, to claim- 2 9 wherei ﬁ? e is in an organic solvent, an
aprotic solvent., a mneral acid, or qui d carboxylic acid. 31. A
process according to any ane of clBNms 2§ to 30 -wherein the -conpounds: of.
formul ae, (XB),, .(XI -V} and -(X1(}. are.Respectively: 8 April 2004 '
WO. 01/ 27113 PCT/ MDO/ 01457 (XIV) D2SI.% N NEt wherein, X is a Cj_6 al koxy
group, 0 and Ware as defined in Cainpsiy 4 and 2 5, and the conpounds

" (XB) and (XIV) are forned according to the - processes of daim2 4 (e)
and Claim2 5 (c) respectively" and

- wherein R' and R® are as defined for compounds of the formula (1) in
claim 1 and compounds of the formula (X):

wherein R'® and R* are as previously defined for formuta (1) in claim 1.

20, A process according to claim 19 wherein the coupling reaction is
carried out using conventional amide bond-forming techniques.

21.  Compounds of the general formula (Vity;

H,NOC~__—N
on
H,N
2

R‘I

Vi)

wherein R' and R? are as defined for compounds of the formuia (l) in
. claim 1. |

22.  Compounds of the general formula (VIIB)



conmpound (XV) is formed according to the process -of Caim2 6 by reacting
conmpound (XVI) with N-ethyl piperazine or a salt thereof . 8 April 2004 WO
01/ 27113 PCT/i B00101457 256 32. A process-according to O ai ni 83pril@didei n X
is OR afMOOK&"3npound (XB) is formed by reaction of corPOEEO0K3T) with a
deprotecting agent, and conpound (XIV) is fornmed by reaction of conpound
(XV) in the. presence of OEt. 33 A;;pgqgess according .to Clains 31 or '3 2
wherein' conmpound (XX) is formed, by. Teacting conpound. (XVIF) or..
a.salt .thereof with. ethanol to form a protecting group,:CEt. 34. A
process 'for the preparation df,NQC: und. of fornula (I): (1) wherein g',
R2, and. R~ :are as defined. in cla MNM—hd R 3. is O33 as defined in
claim 1, which process conprisesy sion of a conpound of formula
(XXX): .8 April 2004 WD 01/27113 PCT/ | Bp0/:01457 25 (XXX) wherein X is a
| eaving group and R, R2 and R4 are as defined in claim1l and wherein said
conversion reaction is optionally folé,kﬁﬁd by formation of a
pharmaceutically or veterinarily acc le salt of the required product
or a pharmaceutically or veterinarily acceptable solvate or pro-drug of
t he required product. .35. A conpound gf t he general fornula (XXX):

' wherein R' is methoxyethyl and R® is ethyl.

23. Compounds of the general formula (X):

wherein R'™ is OR® and wherein .R® is.ethyl and wherein R* is
ethylpiperazin-1-yisulphonyl.

24. A process for the preparation of a compound of formula (XB) or a salt
thereof from . a compound of formula (XiV):



(XXX) wherein R, R2 and R4 aimas defined in CCaim1 and wherein Xis a
ieaving group: 3 6 ... A process for the preparation of a conpound of the
gener al f‘ﬂ)%@ 1) froma conpound of general fornula (I XB)8&pdl2004 -
cyclisation to XXX).followed -by displacenment (XXX tECHAB00/6145]

cyclisation (IXCa.to.XXX) followed by displacenent (XXX to I'); iii),
di spl'acenent (I1XB to | XC) foll owed by @HBljsation (IXCto 1); 8 April 2004
WO 01/27113 PCT/1B00/ 0145X 2ElI1; iv) displacenent (I1XCa to I XC) foll owed by

cyclisation (IXCto |) ereuggfﬁnpounds (XXX) and (1 XCa) have the general
formul ae: (XXX) wherei iy 2TR4 and X are as 'defined herein before
and OR3 is an al koxy joup which is different fromand displaceable by the
desired OR3 group on t ¥nal conpounds of general fornula (1) and
wherein R3a is selected fromC, to C6 al kyl optionally substituted; or v)
direct cyclisation of (I to (I). 8 April 2004 25 3 7., A conpound
"according to claim| seleftéd from1l -{6- ethoxy-5-[3-ethyl-6,7-di hyd

ro- 2- (2- met hoxyet hyl ) - 7-e¥e-2 H - pyrazol o[ 4, 3-

d] pyri m di n-5-yl]-3-pyrj dyl qul fonyl } - 4- et hyl pi perazi ne and salts and

pol ynorphs thereof. 38%;. conpound according to claim1 selected from
the p- toluenesul fonate, M¥enzenesul fonate, canphorsul fonate and

et hanesul f onat e -Rw .
- o (XB)

Co,W

—d ‘
\ /P

—n
O

z/—_\z
N/
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(XIV)

(@ for a compound formula (XB) wherein. X is arylsulfonyloxy, Ci-Cq
alkylsu]fohyloxy, Ci-C4 perfluoroalkylsulfonyloxy, aryloxy, C:-C.
perfluoroalkanoyioxy, C-C, alkanoyloxy, quarternaryammonium C;-C
alkyls!.ll_fonyloxy or halosulfonyloxy, comprising reacting a compound of
formula (XIV) ‘wherein Q and W are OH in the presence of an
appropriate sulphonylating, arylating or acylating agent of X;

(b)  for a compound of formula (XB) wherein X is ClI, comprising reaction
of a compound of formula (XIV) wherein Qis Cland Wis Pand Pis a

protecting group, with a deprotecting agent;

(c) fqr a compound of formula (XB) wherein X is diazonium, comprising



salts of 1-{6-ethoxy-5-[3-ethyl-6,7-di hydro-2-(2-nethoxyethyl)-7-o0xo0-2H
pyrazol o[ 4, 3- d] pyri mdin-5-yl]-3-pyridyl sul fonyi}-4-ethyl pi p“tsasﬁ\az_li‘?r})(?).4 39.
compoun jng to claim1l which is 1-{6-ethoxy-5- pn

[ 3- et hyl égﬁg%?%ydr 0- 2- (2- met hoxyet t}g% 7- 0x0- 2H pyr azol JjGL/EB00/01457

| 4=

d] pyri mdin-5- yl]-3-pyridylsul fony et hyl pi per azi ne.

reacting a compound of formuta (XIV) wherein Q is NH,, W is OH with
nitrous acid ;

(d) for a compound of formula (XB) wherein X is (diarylsulfonyl)amino
comprising reacting a compound of formula (XIV) wherein Q=NH; and
W=OH in the presence of an 'éi)prbpriate sulphonyiating agent for X;

(e) foracompound of formula (XB) wherein X'is OR® wherein OR® is a Cy-
Cs alkoxy, group comprising reacting a compound of formula (XVI)
wherein W is P where P is a protecting group and Q is a C4-Cs primary
or secondary alkoxy group with a deprotecting agent.

25. A process for the preparation of compounds of formula (XIV) as shown
in Claim 24 from compounds of formuia. (XV):

wherein D is Cl or Brand P is a protécting-group,

(@) whereinfor compounds of compound (XIV)-wherein Q is OH and W is
OH, comprising reacting a compound -of formuta {XV) with ‘a hydrolising
agent and optionally -a further -deprotecting agent where PTis not
deprotected by the hydrolysing agent;
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(b) .

(c)

26,

27.

253
wherein_for compounds of formula (XIV) wherein Q is NHz and W is
Ql-l,_ comprising reacting a 'c_:dmpou,n.d of formula (XV) with an
ammoniating agent to form an intennédiat_e cdmpbund of formula (XIV)
wherein Q is NHz and W is P (a protecting group) and the reacting
said intermediate (XIV) with a deprotecting agent; and

wherein for compounds of compound: (XIV) wherein Q is OR® which is

a Cy5 alkoxy and W is P, comprising reacting a compound of formula
(XV) in the presence of ‘'OR%; ' '

A process for the preparation of a compound of formula (XV) according
to Claim 25 comprising reaction of compounds of formula (XVI) in the
presence of N-R'® piperazin-1=ylsulphonyl, wherein R'* is as defined.in
claim 1: .

S0,D

(XVl)

wherein D. and P are as défined in Claim 25.

A progess; for the preparation .of .a- compound ~of formula (XVI)

according to Claim 26 comprising reacting a compound of formuia (XX)
with a chlorinating or brominating agent:-
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28.

29.

30.

31

COP

SOH
(XX)

wherein P is as defined in Claim 25.

A brocess according to Claim 27 for preparation of a compound of

formula (XX} comprising reacting a compound of formula (XVil) in the
presence of an agent which will form a protecting group (P) on the
carboxylic acid: |

(XVAI)

A process according to Claim 28 for the preparation of a compound of
formula’ (XVIl) comprising reacting 2-hydroxynicotinic acid or a sait
thereof in the presence of SO3-in a solvent.

A process according o claim 29 wherein the SQ; is in an organic
solvent, an aprotic solvent., 2 mineral acid, or a liquid carboxylic acid.

A process according to any one of claims 24 to 30 .wherein the
compounds:of formutae (XB), (XIV} and (XV) are:respectively:



8 April 2004
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wherein X is a C1.¢ alkoxy group, Q and W are as defined in Claims 24 |
and 25, and the compounds (XB) and (XIV) are formed according to
the - processes. of Claim 24 (6) and Claim 25(c) respectivély’ and
compourid (XV) is formed according to the process of Cldim 26 by
reacting compound (XV1) with N-ethyl piperazine or a salt thereof .
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32. A process according 16 Claim 31 wherein X is OEt and the compound
(XB) is formed by reaction of compound (XIV) with a deprotecting
agent, and compound (-5(!\!) s formed by reaction -of compound (XV) in
the presence of OEL.

33 A process according to Claims. 31 or 32 wherein compound (XX) is
- formed_by reacting compound, (XVil) or.a sait.thereof with.ethanol to

for_m,'a_protegting group,.'QEt_.

34. A process for the_prepar_atiqn of a compound of formula (I):

@

‘wtiler_ei_n R', R, and.R* are as defined. in claim.1 and R™ is OR® as
defined in claim 1, which process comprises conversion of a
compound of formula (XXX):
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(XXX)

wherein X is a leaving group and R', R? and R* are as defined ‘in
ciaim 1 and wherein said conversion reaction is optionally followed by
formation of a pharmaceutically or veterinarily acceptable salt of the
required product or a pharmaceutically or veterinarily acceptable
solvate or pro-drug of the féquired_prdduct.

35 A compound of the general formula (XXX):

00

whiérein R', R? and R* are'as defined in Claim 1 and wherein X is a
ieaving group: "

36 - A process for the preparation of é compound of the general formula (i)
from a compound of general formula {IXB) via:

i)- cyclisation (IXB to XXX).followed by 'gisplacement (XXX tol);
i) syclisa_tiqn (IXCa to XXX) followed by displacement (XXX to I);
ii). displacement (IXB to IXC) follower by cyclisation (IXC to 1);
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iv) displacement (IXCa to IXC) followed by cyclisation (IXC to 1)
wherein compounds (XXX) and (IXCa) have the general formulae:

o)
HNOC .
N _R
: N _R' oR® ©
X HN
@) @)
NZ | SN NZ | N
\ Hz \ Rz
. |

4

R
' (XXX) (IXCa)

wheren'R’, R?, R* and X are s defiried herein before and OR® is an
alkoxy group which is different from and displaceable by the desired
OR® group on the final compounds of general formula () and wherein
R* is selected from Ci to Cgalkyl optionally substituted; or

v} direct cyclisation-of (IXB) to (1).
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37, A compound according to claim 1 selected from 1-{6-
ethoxy-5-[3-ethyi-6 7-d|hydro-2 (2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3-
d]pyrimidin-5-ylj-3-pyridylsutfonyl}-4-ethylpiperazine and salts and polymorphs
thereof.

38;. A compound according to claim 1 selected from the p-
toluenesulfonate, benzenesulfonate, camphorsulfonate and ethanesulfonate
salts of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-ox0-2H-
pyrazolo[4,3- d}pyrimidin-5-yi]-3-pyridylsulfonyl}-4-ethylpiperazine.

39, A compound according to claim 1 which is 1-{6-ethoxy-5-
[3-ethyi-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-
yl]-3-pyridylsulfonyl}4-ethylpiperazine.





