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(57) Abstract: Compounds of formula (I) wherein R!, R2, R* and R" are as
defined or a pharmaceutically or veterinarily acceptable salt or polymorph
thereof, or a pharmaceutically or veterinarily acceptable sojvate or pro-drug
thereof: are potent and selective inhibitors of type 5 cyclic guanosine 3°,
5"-monophosphate phosphodiesterase (¢cGMP PDES) and have utility in the
treatment of, inter alia, male erectile dysfunction (MED) and female sexual
dysfunction (FSD}.




Abstract: Conpounds of formula (1) wherein R, R2, R4 and R err] are as
defined or a pharmaceutically or veterinaril y accept abl e salt _or Pola/m)rph
t her eof , har maceutically or veterinarily acceptable sol Fatrsll ¢

pr o-drug %‘h&vg’ -are potent and selective inhibitors of rgzm@mwl iC
guanosine 3', 5'-npnophosphate phosphidl esterase (cGW PDE5) and have
utility in the treatnent of, inter al&a, male erectile dysfunction (MED)
and femal e sexual -dysfunction (FSD). 8 April 2004 WO 01/27113 ,

PCT/ 1 B0OO/ 01457 | PHARMACEUTI CALLY ACTI VE COMPOUNDS This invention relates
to a series of pyrazoPHAMBMACEMWTIOALYYNACTIVE COMROWNDShi bit cyclic
guanosi ne 3',5' -nonophosphat e phosphodi esterases (cGW PDEs). Mre

not ably, the conpounds of the invention are potent and selective

i nhibitors of tTimig iAveMidn PeltdN RS ia8erdes Bf iR @Sfﬁﬁﬁeﬁlmtdm-ﬁones .
phosphodi esterase (cGW PDE5) and have utili ty e navariety o

t her apeut i ¥ '&F‘eé@"' 'T heydismgvanasinef ¥ ﬁemommphosplrater q)lm‘sphatii%térases he

di sorders.
par i cul artooRe PRl hOGRII3R oBnaButHE at dhe il srerpatankaid an
sexual dysﬁeiemﬁveorlahlmmm of Wypee B asilié egdﬁﬁb!élﬂét'@rs%% hdsi??l‘é &NCe,
femal e sex sfunction clitoral "dysfunction, fendle hypoactive
sexual desqlh h&ﬁ?ﬂ%’@?e‘ (P@Mﬁ’ er')’ RERL @andahaves ailityi therefere incariatiebential pain -
di sorder Gherd tarégxual orgasmc dysfunction (FSOD) as well as sexual
dysfunction ue to spinal cord injury or selective serotonin re-uptake

I nhibitor (SSRI) induced sexual dysfunction but, cl ﬁarl y, wll bg usef ul
also for treati ot her di b condi tions for Whl ch a potent an
sel ective cGWP ?6\ e 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).



I ndi cated. Such conditions include premature |abour, dysmenorrhoea, benign
prostatic hyperplasia (BPH), bladder outlet obstruction, incontinence,
stable, unstable and vartant (Prinznetal) angina, hypertensiéﬁ?“ﬁﬂﬁﬁbnary
hypertenWQﬂﬂZ'ibﬁr oni ¢ obstructive pul égnar y. di sease, cor oRGTHBGW*IESTY

di sease, congestive heart failure, rosclerosis,. conditions of reduced
bl ood vessel patency e.g. post- percutaneous transl um nal coronary

angi opl asty PEQ@ di’thfi’f orY @icH gﬂ[gﬂe, at e

i nduced toler ance ron GE}N tis I grrgl C as%r@,‘é@ﬁ?ﬁgl%‘élé C@m | ergic
rhinitis,PRES e!ablbﬂoamwmated; apd fopwhitte treptment withs coinpoands, ofdhel c
neur opat

| d t t | tinal
or art or PP TRc Inponoi A, b o diseTur fRalite, iebe st daeasagy |
motility, gﬂdﬁbmer r hﬁ@@éeta@ym{ce s yhgltigiee éél@@as 8 (ﬁﬁﬁéﬂic 299?”0??“%/ 27113

PCT/ 1 BOO/ 01457 Further medi cal conditions for Which a poten s€él ective
cGW PDRewepatbytigeluding adionemic anshperfipherahinenrepathy rand :mpamoularpounds

f th | ud I Ki
cyndr ome AR, PEUHGHY Tadt RSB, thetedl £ SAticierSd®y shebpiny,
neur opat lfabietidd neliropa ﬂ?,ﬂlﬂﬁé@e@’%@ﬁ@%@@tﬁé rasSpiv oA} RMlure Jpddtidead t i cul ar
di abeti csReuropat hy and synptoms thereof e.g. gastroparesis, peripheral

di abet i c SKEUNSFEASHS:, camfi&rewn@ﬁasga%ﬁ,slé@lgaesacnu ragkesi pesephagus, | anal,

gzggbﬁzgﬁ'@s“%a eﬂﬁ@ﬁpg h aenorr %ﬁ%@&% g@vaé%ﬁgengﬁﬁ@ﬁﬁéﬁ%a{s wel |

as the stbidnd pmssum\duftnghhenmqmlyas.ure during haenodi al ysis. Particularly
preferred conditions include |IVIED and FSD. PCT application PCT/1B99/00519
relates to a series of pyrazolo[4,3- d]pyrimndin-7-ones, which inhibit:

cyclic guanosi mrficularly pReTERBATINGkNS 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).

Thus the present invention provides compounds of the formula (f):

0
R® HN N‘ﬁ‘“ A
-~
N N
NS R2
R4
(I

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



phosphodi est erases (cGW PDES). Thus the present invention provides
conpounds of the fornmula (I): (1) or a pharmaceutically or veterinarily
acceptable salt thereof, or a pharmaceutically or veterinari ﬁ%pﬁh%@ﬁt abl e
sol vate ofVOIHAES entity, wherein WD 01/27113 13 8 April 2POWIB00/01457
PCT/1B00/ 01457 R is C, to C6 alkyl of C3 to C6 alkenyl, C3 to C6

cycloal kyl or C4 to C6 cycloal kenyl "wherein said al kyl group may be

branched or stgaj.ght i reei n hS | ~said

al kyl group isﬁs'u st itét%e%‘kgwdgﬁmggﬁe&gﬁﬁmﬁéﬁa Gicgél@%ﬁ‘tyg%bg“a kYF, C3 to
C6 al kenyl or ogaldatkedyl wheedin@aid blkybidupl sal beabieithed Wr stigditadhain  gr oup
Is optionally Sl@hitut ed by; one or nore substituents selected from
hydroxy; C, t30ANG8Ixy: C3 to C6 cycloal kyl; phenyl .substituted with
one or nore substitutents selected fromC, to C3 alkyl, C, to C4 alkoxy,

C, to &4 haloalkyl, ,C, to C4 hal oal koxy, halo, CN, NO2, NHR', NHCOR12,
NHSO2R 2, So2mvizn BOi\BRto Coalkyl said alkyiRroupés substitaied gl oal kyl and

hal oal koxy groups contain one or nore halo atonms; NR7R8, CONR7R8 or
NR7COR11 wherein R7 and R8 are each independently selected fromH C, to

C4 al kyl, . C3 tandCddeksinyWhed 4921 € to C; alkyl, Cs to Cs alkenyl or Cs to Cg
cycloalkyl said alkyl, alkenyl or cycloalkyl group is optionally substituted
by;

one or more substituents selected from:

hydroxy;

Cs to C, alkoxy;

Cs to Cg cycloalkyl;

phenyl substituted with ohe or more substitutents selected from C4 to Cs
alkyl, C, to C, alkoxy, C; to C4 haloalkyl, C, to C,4 haloalkoxy, halo, CN,
NO., NHR', NHCOR™, NHSO:R', 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"";



SO02R9 and wherein said al kyl or al kenyl groups are optionally substituted
by C, to C4 haloalkyl or C, to C4 hal oal koxy; Hetl, Het2 or Het3; or Rl is
Het 4 or phenyl wherein said phenyl group is optionally substfARidMy one
or nore W@MA’ikdents selected fromCl to C4 al kyl, C3 toPCaisdokoaussl , C, to
C4 al koxy, hal o, CN, CF3, OCF3, N@,4NHR11, "2 NHCOR, NHSO2R12, SO02R12,

SO2NHR', COR', C02R11; 8 April 2004 "WO 01/27113 PCT/1B00/ 01457 4 R2 is Cl

toCGaIkyI K 2) 0 I innis
0. Tor 20 R 1 G Gy S B 058 Mkt & (RN O byaltR(f
substitut ed vwhérelmmsm 1wo 25ubstituents sel ected fromC3 to Cr,

cycl oal kyl, hydroxy, C, to C4 al koxy, benzyl oxy, NR5R6, phenyl, Het',
Het 2, Het3 or Het4 wherein the C, to Cr, alkyl and C, to C4 al koxy groups
may optlonal Iy'3he Ot &k AP by a hal oal kyl group such as CF3 and wherein
the C3-C5 cycloal kyl group nmhy optionally be substituted by Cl-C4 al kyl,
hydroxy or halo; C3 to C6 cycloal kyl; Het', Het2, Het3 or Het4; R4 is a

pi perazin- 1- yhs Y, Stit R10 e 4- position

bt "the. pi per 13 I ETGP %%ﬂﬁ%@?ﬁ“@*ﬁ%@ﬂ@ﬁgzﬁvﬂﬁ s 8 sipsSutisiesiSr |

substituted \_udécteaerom Cyvb Ci ¢ lcﬁﬂqml Ikvdrow 0gp 3o WPhalkdxy CBehA/GY, Y i n the

formof its -l\gogu R5 anpd rg each nde pendent |y sel ected fromH and

C, to C4 al kWR°R phenyl Het’, Het", Het or Het* whereln the C; to Cs altkyl and C4
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'";



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
azetidiny rrolidinyl, piperidinyl or morpholinyl group; RIARALLIE are
each indeﬁ’&%ﬁqsy selected fromH C, to C4 al kyl, C3 to PCHABM Y57
C02149 or S02119; RO is C, to (4 al kylﬁoptlonally substltuted with C to 4
hal oal kyl, C, to C4 hal oal koxy or phetyl wherein said phenyl group is

opti onal |y sullig w.as| ofey, SR GsigHRlY sRLBRLIdARH DR Sulgifats L0 O

al kyl optionall bstitu | koxy,
Cl %/o Cépl al ko>§e¥ectad|fmm¢wdrom N C@NB&?f hehﬁGﬂlFﬁtShal GRETituts@2NHR'

S, o1 2 S R S B B A

hydr oxy, NR5R6, CO\IR5R6 phenyl optlonally substltut ed with C1 to &4 al kyl
or Clto@alﬁﬁx; to Cr al kenyl or is H ClLto ™ alkyl, C3
to C4 al kenyl, C&ﬁ%bt%@%ﬁlm:l%& C@@'k@ﬂmcmahdal%ﬂwm Gst(ﬂmto c4
al kyl, C3 to nyl, Cl1 to C4 haloalkyl or Cl to C4 haloal koxy; Het’

is an N-Ti nkegﬂﬂ @ or 6-nmenbered nitrogen-containing heterocyclic group
optionally contai ni ng one or nore further heteroatoms selected fromS, N

or O; Het2 is C— red _heterocyclic group containing an 0, S
or N heteroat 2 p¢1 E"hgr\‘fl? gbr{f t%pnga'@ﬁ’yopﬂfﬁrg thalealkyh o146l Gat ed
: 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:;



fromN, Oor S, Het3 is a Clinked 6-nenbered heterocyclic group containing
an 0 or S heteroatomoptionally containing one or nore heteroatons
selected fromO, Sor Nor Het3 is a Clinked 6-nenbered het 8fpgl2004c
group CcW@elniisdg three N heteroatons; Het4 is a C|inkedpéraséuoiss

6- menbered heterocyclic group containiflg one, two or three heteroatons
selected fromsS, 0 or N; and wherein y of said heterocyclic groups Het',

Het 2, He Het 4 1ma saturated, partially unsaturated or aromatic and
wher i n- Wi e PRGOS HatGal BRI 15 CoulbLamifyishen et dmnoy mamBolinyit ed it n
one or npf BipeidinA | I t kenyl ,
Clto 4 ngoxW ﬁg?gﬁ)t %E%ﬁ %ﬁ§§1 I‘d'gi\ffyl %&%‘é@"m@h@mﬁ and/ or
wher ei n BRgnyfgreup és net substijuteddywCo tp €4ialkdian hald, . GNICR, OGF4 0r20p4 WO
01/27113&1381_/?1!@?0/01457 6 wth the provisos that (a) when R1L is Cl to C3
al kyl then ®8t”"is not norpholinyl or piperidinyl and (b) when Rl -is-C,
to C3 al kyl substituted by phenyl then said phenyl group is not

substitu?xgd y C to CA alkoxy, halo, CN, CF3, OCF3 or C, to C4 alkyl. As
wi Il be P8NMYRe ERpagpisasby the skilleshehersist, theeggeeral dormulan(l) satibe can be

| Oz i: ' | . f | | A d.|B Th th
o Bsent | [restnioBby Bk SeaiSaRmelic HEHEAA (iR Wiend @B 8 el 1"
wher ei n PreseReinvBAtiom providesicompoudds iof estnfigas () el @B): n the above

definitions, unless otherw se indicated, alkyl, al koxy and al kenyl groups
having three or nore carbon atons, and al kanoyl groups

13
R"” HN R™
N
NZ S NZ |
AN R2 7 X
R4 R4
(IA) : as)

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.

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



havi ng four or nore carbon atons, may be straight chain or branched chain.
For exanple, a C4 aI Kyl substltuent can be in the formof nornmal-butyl (n-

butyl), i 3% butY -butyl), secondary-butyl (sec-butyl) or t&fpfidG@dbuty!
(t butyl)W Fern hal o atomincludes O, Br, F, and 1. Per/etologds7and
hal oal koxy are preferably -CF3 and - 3 respect ively. The term aromatic

as defined herein neans a fully unsatérated system A conpound of the

al the .efore
exi ats i o JoaPLYiS (B aRfledls PYicoreNTThaL Sisol Rl THeSbsaRf inyeRTifR
formul a (linciudes ﬁimmdmdwalleimeblsmma‘sltﬁnuéeb gbuﬁﬂsldﬂﬁ@@dﬂnl}f@(gﬂrﬂﬂlw ~

PCT/ 1 BOO/ Q1457 7 Jy IS, .and. trans | soneri sm may al so occur.

The pr eserwlﬁ? Tfv B8RP o % n@?%dé&'z’\di’éfj'tﬁﬂtmﬂ%lfog?%r@ér%@néﬁgemﬁft\N&h

Ut omer | o PrES thAfCDE, PSSpAAOR.of HeRIcieBRANRRE O Gis, Arhf vl Ko, o
aut oner i

di ast er eoifBayrbeachievedbyaanyendional mlnarcwes;ra;g oy ftmﬂloetaedr)&s}amsmt}oﬁnt i onal

P.L.C
o Caster etr@utiodiely BEH A1, & { BlBbuisitin R B R b RpRpntiot i ¢ abl ¢
salt or ddoimalai (Yeortdenitatile sAf drftinvatdvenaeant Aﬁriﬁﬂlvﬂfual %nﬁﬁﬂ@'i’lépgf of the

formula (1) may also be prepared froma corresponding optica pur e
i nt er medi & EOWOBW erszF‘lﬁPF BHla {)dnay alssy bel prepacd trbm Iaecomtespmﬂnngldl ng

o “the. i ol e Addiiepr BEREEY o Fueh % BN PR e g
racemat e \ﬂomespoa(hngatﬂcmmqﬂm usingy sacuitdbleachitabisuppdR. of Sby Apadtiopal at €.
Al |l stereaqj s?g@rs are i %u&ed wi thin the scope of the i nvent i on. The

conpounds S&YStelisatian, of Agtefe@isomEYic, palls dormed; byt seadlion iaf 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-



forms and the invention includes both m xtures thereof and the individual
tautoners. Also included in the invention are radiol abell ed derivatives of
conpounds of fornmulae (1), (IA) and (IB) which are suitable f8hpsl AWy cal
st udi es. WOM/28HAr naceutical |y or veterinarily acceptabl e BETABOOMI4SThe
conpounds of the invention which contg@ain a basic centre are, for exanple,
non-toxic acid addition salts formed With inorganic acids such as

hydr ochl ) [ | id, with
car boxy YieneSiBhBRRRIMAA paflidits Biis” comibdlits! 6 BEMBBARGT RBhaISS  ho Vi |
HBr , , peoviga qjtmrmaoehheallypbauetemamwhecemhbhp hﬁt&l saltd) Viflr partidulRosphat e,
acet at e ~benzoat e SUCCI n sa](ﬁ(é_g?{at e, mal eate, | actate,

citrate, "Pé'rtPP‘!S’t glkab aneAlka E‘ ead! tal galts, i §§ﬁ$ plo@mrles include
et hanesuiypg Eré ﬁh aliFhiiur, ScAkiurh, 2 igne rﬂllg%lg’ nd
enesul p s of the

PCT/IBOO/01457 3 toI onat e and’ panpat € sa npoun
i nvent i odliethanalamine psalts. ddrgrhar revissutorc suitabler phatmacewtroall ysadiscepe abl e

net al sal cul a n | kali and al kaline earth netal
sal ts, wqq{gﬁg@g?igm' gg"i ﬁg'l t'aé’qu *sodi um potassium al um ni um
cal cium magnesium zinc and diethanolam ne salts. For a review on

sui t abl ea_pharmaceutlcal salts see -Berge et al, J. Pharm Sci., 66, 1-19,
1977. Thdhsnpharmagautically 9c%u§pleasmua@§|afethes:ormounc& obtheoimveistion t he

i nventi og s thereof. Also included within the scope of
t he conp%%@%k‘géiﬁgé%g%gygéﬁfg of the invention are polynorphs thereof. A
preferred group of conpounds of forrmulae (1), (1A and (IB) is that

Also included within the scope of the compound and various salts of 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;




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 C3 to C6
cycl oal ky\k,0 to C6 cycl oal kenyl and wherein when R is C3ApEi 29944 kyl
said al ky g)lll&ﬁﬁl s substituted by; and wherein when Rl iRCTAB06/6146% al kyl ,
C3 to C6 alkenyl, G to Cr, cycloalkylyor C4 to Cs cycloal kenyl said

al kyl, al kenyl, cycloalkyl or cycloal kKenyl group is optionally substituted

by; one oNF{?qangmtRQ,y,enhg op'ected from hydroxy; Cl to C4 al koxy; C3
to C4 cycl oal k|yl phenyl substltut ed with one or nore substitutents

sel ect ed fr bet Cgraup edhich Hglan Nelinkesl @4menthiergd K:camaifiingdeterokydlicor C to
C4 hal oal §E§PP hal o, CN, N2, NHR', NHCOR12, NHS2R12, S02R12, SO2NHR',
COR11, QO ‘wherein said hal oal kyI and hal oal koxy groups contain one or

mor e hal oaa roﬁp/\ﬁﬁtbh |§Q10¢-Iln‘12@d0:§-h?e?ﬂ8§r ém#k ?Eow_? cIRfAfingCONR7R8

or NR7COR"'; a rou I's an N-I1nked 4 cont al ni*ng
het er ocycﬂl"co k) (ﬂlp he @atogr optonglly sontaining- onen lkwdm®reemeteraadoms

het erocyc n ng an 0, S or N heteroatomoptionally
cont ai ni ngé%ﬁeﬂdgﬁg%cﬁbbﬁ%{%r oatons selected fromN, O or S; a Het3 gr oup

whi ch is a Ketf’igreep whickiber dinket 6-arrsbéredmsterocyeiié @r@u@@onfmnm or
heteroatomo |on§IrI cont ai ni n one or nore heteroatons sel ected fromO

S or Nord SIORIQM pRlignaly| cawiaining neR@ePednore heteroatoms
selected from O, S or N or a Het® group which is a C-linked 6-membered

heterocyclic group containing three N heteroatoms;
wherein R’, R®, R'' and R 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



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

Cli nkeawé- or 5-menbered heterocyclic group containing one A&PErENdom
sel ect ed"P %783 0 or N a Het4 group which is a C|inkRCHBIMMAST ed

het erocyclic group containing one,;l_t@vo or three heteroatons selected from
Sor O; a Het4 group which is a CTinked 6- nenbered heterocyclic group

cont ai ni BELSIRURRY BY pheagh ClabeCoRhRANy! 8r 5itd CHhaldaINdyCRnbfeid seid | nked

6- menbered heterocyclic’ group containi'ng one or two nitrogen heteroatons
whi ch i s helasdkyl apddwleglkenegwupsmontainipneiqruners Balosdpasted from C, to C4
alkyl, C to ¢4 al koxy, 021111, SO2R12, COR 1, NHR11l or NHCOR12 and
optionally including a further heteroatomselected fromS, 0 or N wherein
any of s@’dslytteCralkyli ¢ groups Het', Het2, Het3 or Het4 is saturated,
partially unsaturated or aromatic as appropriate and wherein any of said
het erocyclic groups is optionally substituted with one or--nore
substitugpeg | ected fromC, to C4 alkyl, C3to C4 alkenyl, C to C4

al koxy, hal o, R', SO02R12, COR' or NHR11 wherein R' is as defined

her ei nbefore and/or wherein any of said heterocyclic groups is

benzo-fu . or i.s phenyl substjtuted by one or re substituents
sel ect edﬁﬁ%ﬁf‘éﬁ%ﬁ al ?ioéemgb%w%g%@f &va ﬁr’@?ﬁ“@ , sgl@ctgﬁ al kyl
which is \ I il hy@idky gc;,a,lﬁgﬁ%; / B
subst i tutﬂg’glli ?&ﬁ@pd?\&’e%ﬁléﬁlfgl, Pg 7} hgipégﬂ@ or’'C, t @' ﬁlﬁ?a'l E%gn;yl'v\herei n
said half'él'ankijl |tetaalw%aimvd@(;pugldmybwhemmaam 6hdo s atkykand Gy tat@is; R2 is
Cl to O ldsy!grolise nidy Sftibnally be terminated by a haloalkyl group such as CFs;

or R% is C3 to Ce 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.



R3is C to C6 alkyl optionally substituted with one or two substituents
selected from C3 to C5 cycloal kyl, hydroxy, C, to C4 al koxy, benzyl oxy,
NR5R6, phm, 71{uranyl, t' €t rahydrof uranyl or pyridinyl wher eBAPSBAPAC, to
C5 al kyl B3 4" al koxy groups may optional |y be ter REHEBOO®1457 o

hal oal kyl group such as CF3; or R3 §s{ @ to C6 cycloalkyl, 1-(Cl to C4

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

pi per azi n- 1-y| sAlfpiieprerddgioap siompolsds 6PWUE@(IEF(IAM&QBZQ€ tion
of the piperazinyl gr qup wher ei n sai d pi perazinyl gr oup i's optironally
subst i t ut dhatwhergipe Rorist Go te, Cs @lkyl whargin gaish plikyhmaay Peopranched orin t he

form of i%S:;4%: | dent Rb~a ch i ndependently selected fromH
and C, tosﬁ'é\}ftk%y%m g’gﬁi gn%?wcggggﬁsﬁfed with C3 to C5 cycloal kyl or C,
to C4 al koxy, or, together wth the nitrogen atomto which they are

attached, forman azetidinpyl yrrolidinyl, piperidinyl or norpholinyl
group; an(i’r\%[‘g}'?ge"l'-l;w n ég'@1 égl@ﬂ alkyl said Alky) gsouR is substitutad by;ard or two

substit uery i WA Re g@ﬁlléﬁ?p : I i |y
substi t ut ed&&e?ﬁhﬁ%ﬁ?ﬁdégr{gf%ﬁlﬁgrorg to ?32 al' ko ys;a'wo{%%lp%e yl;
Het 4; wi t Igrole igpoptioradly substiwbethbl 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 piopeasrMerasmlittints 2BRRYWHWIRoRT: formulae (1), (1A and (IB) is
that wherein, R is ~Cl to C6 al kyl wherein said al kyl may be branched or

straight ¢WHMGXYer R is C3 to C6 cycloal kyl and wherein when RL is C, to C3

al kyl . sai I up i s substituted by; and wherein when R is C4 to C6
al kyl or g t?(#é“‘%%l oal kyl said al kyl or cycl oal kyl

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 Hc-;'t3 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-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?, Hef® 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;



group is optionally substituted by; one or nore substituents selected from
hydroxy; Cl to C2 alkoxy; C3 to C5 cycloal kyl; NR7R5, NR?CO?%%QE”%%R"
wherein are each independently selected fromH, C f kyl

or (I)ZRQ%\MQ&Q&%?RQ and R11 are as previously defined hdiGHMBOVRI4SE 1
group which is an N-Iinked 4-nmenbered @\ cont ai ni ng heterocyclic group; a
Het 3 group which is a C1linked 6-nmenbered heterocyclic group containing an
0 or S het er oet Biigphényl subsgtittuted by BNBDrINGrEOsUbBItERTS Iselstié @ Wom sel ect ed
fromO, r 8 r a Hetls gr&ghwhi h jis a Glinked 6-gepnbered, heterocyclic
group coftia i F&'ﬂf‘ﬁ@ » HePE} 0a 3 owhereindR 3 ard R gam gsviglined s a

Cli nkedhére’iﬁ:??éfeed het erocyclic group containing one heteroatom sel ected
fromsS, 0 or or 'R is a Het4 group which is a Clinked 6-nmenbered

het erocyclic group containing one, two or three heteroatons selected from
Sor O ereln,a f said heterocyclic groups Hetl, Het2, Het3 or Het4 is
sat ur at ed, 'Sgam%la\ﬂwl’unsaturat ed or aromatic and is optionally substituted
wi th one or nore substituents selected fromC, to C4 alkyl, C to C4

al koxy, -g)_ZRlia - S02R12, -COR11 or NHR11l wherein R11 and R12 are as

defi ned ﬁ’_erﬁiQBdfore and/ or wherein any of said heterocyclic groups is
benzo-fused; 8 April 2004 WO 01/27113 PCT/1B00/ 01457 12 or Rl is phenyl
substituted by one or nore substituents selected from: '

R%is methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl, i-butyl or t-butyl alkyl
optionally substituted with one or two substituents selected from cyclopropyl,
cyclobutyl, hydroxy, methoxy, ethoxy, benzyloxy, phenyl, benzyl, furan-3-yl, .
tetrahydrofuran-2~ylmethyl, tetrahydrofuran-3-ylmethyl, pyridin-2-yl, pyridin-3-
yl or NR°R® wherein R® and R® are each independently selected from H and
Ci to C; alkyl;

e

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,



CF3, -0OCF3, -S02R12, -COR', -CO2R' wherein R' and R12 are as defined

herei nbefore; R2 is C, to Cr, alkyl; R13 is OR3; R3 is nethyl, et_hgl,

n-propyl,_i-propyl, n-butyl, sec-butyl, i-butyl or t-butyl al Rypril2004
opt i onal Ivos'ﬁggﬁ%(’t-ut ed with one or two substituents sel ectREIFBOBHI457

cycl opropyl, cyclobutyl, hydroxy, mit#oxy, ethoxy, benzyl oxy, phenyl,
benzyl, furan-3-yl, tetrahydrofuran-2-ylnethyl,

t et rahydr ef 3 - YA-bfHvibicahlin. P)id bk 40 aNRSR6 Wherein R5
and RS ar & Goopui T2 ehiony, Sty lngertzin PisdbRor gt MR, MR ¢ &
pi per azi nethy-2si+diitydny7H-pyrazplofd 3idjpyrimiglibFtonejent, Rl-at the 4- position
f th i i nyl ' | ' azinyl ' ti |

subst 1 t ut EqCHPLProREMERE Te-stieR B (4 Rpip BB 1ML PLOBYIREI Dy | n ¢ he
form of yii3-din-0-ditydRPPHIRrafolble S-dldyiinfidirar e, optional |y substit ut ed
wi th one Orf two su'bstlyuents sel ected om hydroxy, NRSR6, CONRS5R6 wherein
R5 and R62{Cyclebutyimetndpstdethoxy-8-(4-ethyipiperazin-i-yisyiphong)pwidiny8- and C3

b U S TS AT e
net hoxy et ByRIEtAory-Br@pathyRigerdzinydyisuiptonynpyridie{3dyipsdtayrag2di n- 7- one,

5-[ 2- Et hoxy-5- (4- et hyl pl perazi n-1-yl sul phonyl ridin-3-yl[-3-ethyl-2-]2-
me'E hoxyet ﬂj'mé/,eﬂavlhzy@y&hﬁdwlﬁ;nyaa%ynl@[ﬁﬁﬂlmqyrﬁvi&ynﬁm& 7- gne, g [

J1 sul phong ESTOS 7o TTPURFEZnt-yubonyppricin-3-y-ethyl-22-

3- n- pr opy meth@xyd i imethyleTil 38 Badiblydiod73-pyFasolofd, S4dipyfinaidin-7-one,

> G Sl s pltar b B - ahe B o3od * 1S
(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,



W). 01127113 PCT/ MOQOY 01457
2- (i so-Butyl)-5-[2-ethoxy-5-(4-ethyl pi perazi n-1-yl sul phonyl ) p r|d|n 3-yl]-3
- ethyl 2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri ni di n- 7- one, April 2004

(Cycl dmmlxmmt hyl ) - 5-[ 2- et hoxy- 5- (4 et hyl pi per azi n- 1- ypggthBagixss) pyri di n
3- yl]-3-ethyl-2, 6-di hydro-?H—pyi o[ 4, 3-d] pyrimdi n-7-one,
-(Cycl obutyl et hyl ) -5-[ 2- et hoxy 5 % et hyl pi perazi n- 1-yl sul phonyl ) pyri di n-
I

[é E: b b Ro Ry Vo PR b S0 24 et hy1 - 2- [ 2-
S-Ez?gﬁgﬁg{ !(fﬁgﬁhg-ygf%g@l nbﬁ{p@[‘#ﬁoﬂ?&ki ri Pﬁl-g-d?{éfe 3-et hyl -2-[ 2-
thoxy ﬁ'{%ﬂ@utew@k@-ﬂhﬂpmawzind-ﬂaumhmyl)pwﬁdinéa-ylﬂ-ﬁyethlyl-m(rl-7 one,

ot hyl atERaeiR U & GRGRIG T bl Sy aods 1 7 one

- (2- Di mes-{prBaRiEA S@sz@)eatﬁglbﬁréi‘éﬂﬁx téu(ﬁoﬂyl)psgm;ﬁ% 3t |2-( -
| sul phonyl ) pyridin- 3-y|é h I-2 di hyd razol o[ 4, 3-d] pyrimdin-7
one, ethylazetidin-3-yl)-2,6-dihydro- H-pyrazolo[4,3- d]pynml in-7-one,

et o o TR S AR S UBRA S Ry > (-
5-[2-n- Bunemxﬁewl)ez awuwdmemi-pyralzo}d[am-a]wﬁmudhw-bden 3- yl ]-2-
5 [ 2- B hoR NS entbeido iy RS A -Y SR TGPy Bat by - 2- (1.
b A T eyt )-2-1-
pr opoxy pyb- [ﬁn@moyy ﬁ(&eihhlpipetaﬁndi ylpdlm\oﬁwpymmndi ~pl]-8-&thgl-gy(e+ ni di n- Z- one,
§I gﬁl Qﬁghﬁ?ﬁz%e’ &yﬂ%ﬁﬂ %3!‘5%0'3%11?’#’%%083%1%9@ ipﬁggf‘?{z é d] pyrimdin-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,

2-
2
3-
5-

5-
(me
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ro-7H pyr anehg[edh@qqﬂamdinm-ﬂ]-a-(z rethoxyethyl)-3-n-propyl-2, 6-d1hydro-7H-

5-[ 2- n- But oxy- 5- (4- et J/@&)lperazm 1-yl sul phonyl’) pyridin-3-yl ]-3-ethyl -2-(1-
et hyl azet |R¥F¥F ¥ 3-dipyrigidim{ng. 71 pyrazol o[ 4, 3-d]pyrimi di n-7-one,
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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,
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-?H-pyrazoIo[4,3-d]pyrimidin-7—one,
5-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-yi}-3-ethyi-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,



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




yi sul phonyl) pyri di n-3-yl]-2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n-7-one,
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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.



5-[2- Et hoxy- 5- (4- et hyl pi per azi n- 1-yl sul phonyl ) pyr.i di n-3-yl ] - 3- ethyl-2-(R)-(
2- net hoxypropyl) -2, 6-di hydro- 7H pyr azol o[ 4, 3-d] pynmi di n- 7- on
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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
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met hoxyet hyl ) - 2, 6-di hydr o- 7H pyr azol o[ 4; 3-d] pyri m di none. A yet furt
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or a pharmaceutically or veterinarily acceptable salt thereof, or a
pharmaceutically or veterinarily acceptable solvate of either entity, wherein

R'is C; to Cs atkyl or Cs to g alkenyl, C; to Cs cycloalkyl or Cs 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

her
wher ei n
S

to 4

ups



Rl is a ¢4 alkyl group selected fromi-, n-, sec- or t-butyl optionally
substituted by one or nore substituents sel ected fromCl to C4 al koxy or
C3 to C4 cycloalkyl; R is C to C4 alkyl; R13 is OR3 wherei$ARE 3094C to
C4 al kyl WoAN2GHE | y substituted with one or two C, to CApcu/kBE0y01457
substituents wherein said Cl to (4 a %ﬁ' and C1 to C4 al koxy groups may
optlonally be term nated by a hal oal group such as CF3 ; R4 is a
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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'?, SO:NHR", COR", CO.R";

R? is Cy to Cs alkyl, C3 to Cg alkenyl or (CHp)n(Cs to Cs cycloalkyl)
“whereinnis 0, 1 or 2;

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



- 4-n-propyl or 4-i-propyl pi perazin-1-ylsul phonyl group. In highly
gr§§2¥Léd enbgdiﬁ%nt of thepprggegtpinvention there is prOV|d§d a _conpound
of the formula (1B) wherein R is - (CH2)n(C3 - C4)cycloal kyl 8fREI2904 n is
1 or 2; oWOMX27113 - (CH2)n(C3 - C5)cycloal kyl wherein n i sp@imbnoRis7i S -
cyclopentylmethyl; or R is methyl, ePhyl, i-propyl or n-propyl substituted
by met hoxy, ethoxy, n- propoxy or CI -Propox%/hymne[ elenesﬁlyfl a: l;gx%/rz;;glst ; uent

be directl . =~at.om.wi : , -
T—igr opyl group t@bhygﬁﬁ%&?ﬁ@%h [ ﬁr‘a’é‘?a;’kx i ka1 Cr rﬁ!k%-agfel e
ring; or R i dogethen-wittstite nittoderbatorh; toRwhich ey Ar&atBldhéd. &im a5 O3
wherein the R3 alkyl group is nmethyl, ethyl, n- propyl, I -propyl, T- butyl,
n- butyl, sec-%'é?’/wbrpy{m dinyl, P'mlmo_tmm‘phohmﬂg]wmr _
4- et hyl pi perazi n-1-yl sul phonyl group. H ghly preferred conpounds according
to the present jinvention include: 1-{6-

et hoxy- 5- [ 3- ethylis B; T do Bsdtiof dpidnay: Substiriten Wit ofs o oRibakRlcHd  3-
T 1 4B Wik, DPAE SRR e e ot v o
pol ynor phs 8 / ’ |

salts of 1-{6vwatHerio éxfaﬁcy%h% zcgcg?ﬂiﬂgbgﬁds?élkenyl or Het*;

met hoxyet hyl ) - 7- oxo- 2H pyrazo ‘ . . | . ,
dj pyri ?/n di %-S-yl] -3-pyridyl sul fonylj-4- ethyl pi perazine are sul phonic acid

.- I | f t e, benzenesul fonate;
canphor sl { onbld al 59 AR ofa; & <21 S THEREEY v BipGeRRoNaiping al |y
the benzenesuhbteratyclicAfreap Splienally coritdinintPond o° #5dreGlirthBEnBletSSims

th 1o

i nvention there are, provided compounds o e general tormu
selected R'om S,NorQ;

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



RI (1) or a pharmaceutically or veterinarily acceptable salt thereof, or
pharmaceutical ly or veterinarily acceptable solvate of either entj tq;éﬁi
wherein R is Cl to C6 alkyl or C3 to C6 alkenyl, C3 to Cr, c§épdddd or
C3 to CoWAITHEl kenyl wherein said al kyl group may be br RGTIIBEDIOJRS?StraI ght
chain and wherein when R is C, to ®£al kyl said al kyl group is
substituted by; and wherein when R is C4 to C6 al kyI C3 to Co al

C3 to Co

cubst LSO ¢ bk subhadby Xielor Bl baltl Sl B G538

al koxy;

@kylo C6 cycl oal kyl ;  phenyl substituted with one or rmre

substitutents sel ected from Cl to C3 alkyl, C1 to C4 alkoxy, C to
hal oal kyl or C, to C4 hal oal koxy wherein said hal oal kyl and hal oal
groups contain one or nore halo atons, halo, CN, NO2, NHR', NHSO2R12,
SO02R12, S2NHR', COR', CO2ZR' wherein R" is H C to C4 alkyl, Ct

kenyl or
|onaIIy
1to
4
koxy

o4

al kenyl , Cl tdnGa faﬂhanas;bect,Cthe plrﬁséntrm{(erﬁl&gﬂ prméélém‘adés’gegfmrél\zﬁ’ P&4|57
20 C4 hal oal k C _to oa a er s 0 al ky
& o CPIEPRIER of Gorabusis BBy RE ®; (A Hx (BT, dhek phapmaceicalizs

hal oal ko NG N mm
| ndepend)egrndl DB stglﬁ?a%t ed fr %Ql?_I'e %ﬁ to &ﬁhc@%ﬂ@ﬁ@cﬁ cfk\gentgﬁﬁgr&y
al koxy, mma@gwawfwlﬂ'lenﬁrﬁltsalasﬁllustmttedmalowr leviticbey appregistedr e

opt i onal
wher ei n
wher ei n

Ry PUREhS S B abiineh wig s ng mobertas derrited,
the drgecohtheGyntheticsstops eniployed Fidythe Vafied ahd will icpentihfer
alia on factors such as the nature of other functional groups present in a
particular substrate, the availability of key intermediates and the protecting
group stfategy (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 precursbr 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

to 4

y and

henyl

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



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 al koxy, halo, CN, NO2, NHR',
NHSO2R12, SO02R12, SR2NHR',"COR' or CORR'; Het'; Het2 or Het 38 April 3904 s
Het 4 or pWORM2{#erei n said phenyl gr oup is optionally suMsIiRowOBG7by One
or nore substituents selected from o &4 alkyl, C2 to C alkenyl, C to
C4 al koxy, halo, CN, CF3, OCF3, N, R, NH802R12 SQ2R12, SOZNHR

COR', C2 , I C3.to CB
cycl oaI Kk R’épﬁ? i61§n§era]ctfo(?lscﬁ1 B¥ gf%@ lpgéﬁéﬁg Férﬂgégl'ﬁ_@ E'éeecfogo Co6
aI kyI opt iexamply mdosaomrersédnmot hheneomponna ohbptdparativrs 65cimet e from C3
cycl oal k dr ox to C4 al koxy, benzyl oxy, NR5R6, phenyl,
Het m@@d&r}y?mgﬁﬁ?&)el nthe C, to 06 alkyl and C, to C4 al koxy
groups may optional Iy be term nated by a hal oal kyl group such as CF3; C3
to C6 cycloalkyl; Het', Het2, Het3 or Het4; R4 is a piperazin-1-ylsul phonyl
group havi ng aTé'lQJsfollo\ulalt préte&sesthee 4|HU$Itailvt9| @i tHe tgengrabesymthatid group
vvherelns up ptl ubstituted wwth one or two
& 1o on° BrooROBES UK el Be aahteRih optieh-tc nBta the GorRcuingSpipihede; RS
and R6 ar gnwemgioni ndependent|y sel ect ed fromHand C, to C4 alkyl 8 April
2004 WO 01/27113 PCT/ 1 B00/ 01457 21 optionally substituted with C3 to Cs
cycloal kyl or C1 to C4 al koxy, or, together with the nitrogen atomto
which they ar n azetidinyl, pyrrolidinyl, piperidinyl or
mor phol i nyfl ﬁg&?%rﬁléﬁaﬁﬁsfgorh?ﬁ%&t o0 &4 alkyl optionally substituted with one
or two substituents

(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:



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-1inked 4-,- 5- or 6-menbered nitrogen-containing heterocyc® AerikRi8dp

opti onal {ph @PAi@ ni ng one or nore further heteroatons sepepifddfiiam S N
or 0; Het2 is a Clinked 5-nenbered h t£rocycllc group containing an 0, S
or N heteroatomoptionally containi né ne or nore heteroatons sel ected
fromOor S; Het3 is a CIlinked 6-nenbered heterocyclic group containing an
O or S heteroatom opti onaIIy cont ai ni ng one or nore heteroatons sel ected
from0, Sor Nor Het3 is a Cyljpked 6amembered hete clic group
containing three N het af@rto ANyS a C|inked 4g, - menber ed
het er ocycl i ¢ group cont ai i or three| het Nsel ected from
S, 0 or Ny and wherein ’ terocycli p t Het 2, Het3 or
Het4 may be saturated, parllall'y ungat ur at ed |or a| omat”ic ahd V\/nereln any
of said heterocyclic g may be S‘ptlonally stituted Wi th one or nore
substituents selected frojnCl to ¢4 alkyl, C2 tof C4 al kenyl, C to C4

al koxy, hal o, CO2R11, + SO2R12 or NHR' and/ g wher ei n any of said
heterocyclic groups is benzo-fusad; with the provisos g&%t (a) when R is
Cl to C3 then Het' is not norpholinyl or piperidinyl (b) when R1L is C1
to C3 substituted by phenyl then said phenyl 8 April 2004 WO 01/27113
PCT/ 1 BOO 01457 22 group is not SUbStIthN% byNCR.to C4 al koxy, hal o, CN,
CF3, OCF3 or C, to 4

N
~ N
N | N
N R?
4
R (1XC)

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):



al kyl. In-a further aspect, the present invention provides processes for
the preparation of conpounds of fornmulae (1), (1A and (IB), their.
pharmaceutically and veterinarily acceptable salts, and phar &A®dIMal | y
and vet erWBM2ZFA3 accept abl e sol vates of either entity, adiiBestmar ed
below. It will be appreciated by persgg§ skilled in the art that, within
certain of the processes described, t order of the synthetic steps
enpl oyed may be vari-ed and will depepqgpnter _alia on factors such as the
nature of other functional groigs pr ' particul ar substrate, the
availability of key internediate ecting group strategy (if
any) to be adopted. Cearly, s C al so influence the choice
of reagent for use in the said synlheti% stgps. Illustrative of a
protecting group strategy is t ute to t azeti di ne anal ogues (Exanpl es
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 th#&vari ous standard substituent or
functional group interconversions and transformations within certain
conpounds of formnul ae él), (]A) or (I1B) will provide other conpounds of
fornul ae whereilFR) RSy RL,1ABand BRairs laepreviousiedatineatiataincof Baffpounidst he 2-

position yridin-3 substituent (see conversions of Exanple 3

he 5- -yl
to Exarrpg{egg%%?mléﬁgrmi () Qro(\( aFpelerablyathe oyclisglianyis dage-mediatethpl e 32

and 33, &Rl ; I d : le 66
to Exarrngélgg) ,ﬁn gankk%éﬁégtgﬁgﬁgeéﬁta %@b%o@?@é}g?%& bﬁleég-a(rﬁi&%‘ din-3-yl)
subst i t ueexampls thenreguired neyclisatibramye bé effettedning abjut a dacio §s at a
ni trogen tainin bsti such as, reduct.ive_ al kyl ati on (Exanple 18
to Exarrpﬁ%r}%%b,ly a%eﬁghﬁaeg%gmt?m%E?%rﬁﬂq@s'ﬁ@, t‘i’h‘(‘ﬁ/"i‘?ﬁvt Pol8ssiNes 22
and 24 reigperidtN@bIyl)apids VbR besiar dardsHata! bpRokalle RAHRS 7 1o
Exanples 25 to 6% i?S)el)sp_ect ively), and reduct ibgnooﬁsgnﬁitﬁé oﬂ?ﬁﬁ@% ocﬁal ity to
provi de aftolecular 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 :

x HzN N RI
p IO
N7 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




am no group (Exanple 63 to Exanple 64).. The deprotection and
transformati ons described herein and as illustrated in the Exanples and - 8
April 2004 WD 01/27113 PET/ 1 B00/ 01457 23 Preparati ons secti 8A®ihP4pe
ef f ect edWine1271Bne- pot " procedure (see for exanple the cpovaseioags;. of the
conmpound of preparation 65 into the, conpound of exanple 26). The follow ng
processes are illustrative of the g%ral synthetic procedures which may

be adopt eg_j der ,to_obt.ain t ds.qf st he, i t] 1.. A
corpound TSR, By7ektiBh in thE FBRERE 28 O A 7' Bloukargoing
representggerty YREUcHvethomye) {d () caRtbe WridleriRén Rcsitict [steptwiseR4 and

R13 are as previously defined herein may be rprepar‘ed froma conpound of
general fRIORESS QN R) oneipst pracess.i sARmBmMbier cof sigpwise NFBRBJtations( atker ei n

R13, R3, [ f] ' i nbef.qr is a | eaving group
and wher eé%sggériieﬁ?gpgWﬁqha&%(%%%gégﬁ{@bgf%gﬁ-éeggﬂﬁglaéﬁy formul ae (1 XA),
(1XB) or ijlcfdlisatecrp@XB toeXXX) fblidned by diSplacéfent (XX 18 t);CT/ | BOO/ 01457 24
(IXA) R (DM wherein R, R2, R3, R4, R5 and R6 are as previously defined
herei n a i) cyclisation (IXCa to XXX) followed by displacement (XXX to l);

iii) displacement (IXB to IXC) followed by cyclisation (IXC to 1); and

iv) displacement (IXCa to IXC) followed by cyclisation (IXC to 1) wherein

compounds (XXX) and (IXCa) have the general formulae:

8]
H,NOC .
1 3a N _R
S : g
-~ N N
. R? . 3 R2
R R’

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



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) ca®April2004

repr esent@OB§7ihei r regi oi soneric general fornul ae as pr ®CIABeEY/H1457
illustrat, for conpounds having the general fornulae (1). Suitable |eaving
groups, for use herein include hal oggns al koxy, am no, tosylate groups and

f ! ' ' . d of f I 1
wher ei n rEea iRt tKEE SUBRRIETE oyl i 20 RoRipcling, B Sengrd)r
general fformula(l) isgBrer8ily varred il 4t aWENPbIRGH §rodtds MR AR 13°¢( | XA)
wherein R, R2, R4, R5 and R6 are as previously defined herein for

conpounds of the formula (1), (IA) or (113). Preferably, the cyclisation

i s base- | et initiA i : er.ically hindered

al cohol g? gam ng.'m%%ﬁgiéﬁpﬂhﬁéﬂte%é@é?ﬁg%h}@@?@%i%#ﬁ%ﬁ?mﬁgk gf'?ect ed
usi ng abopreferrad that, For (IXCa) b §XX) 4inl (i3), the rbdetibal & eyn@FRedfatPat assi um
t - but oxi dg, potassium . bis(trinmethyl sil yl_zhar_ﬁ dg, or cgsium carbonat e,

opti onal | M T?Wéepﬂfeétﬁﬁc@l f abop) LEQICawith OBS, in (R30H: t Subsequentent

such as f ' I r. r_m.xtures
Chercof , eP@EBMRIE 6% LOfidond dCBnerd] fordlE B iSRRI caSa L, 1
the presewitk "OR’ah RIOHinlthewhage of frowphisoit 8T°C © dbdut@merat e or et hyl

pi val ate, or, the reaction can optionally be carried out in a sealed
vessel at about 100 - 130C optionally in the presence of about a 1 nolar

Syt host & of “orerslon BF NN 1BLUE LR () RneRey Kumdy bepfEfeg, 1 8Pl fere 1

wher ei n skAMAPPUNAS afegenarsl tosmupdau(ipdirgctiyEyom 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 boiling point of
R°OH is higher than that of R*¥OH and where the ambient boiling point of
R*O0H 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



have the general formula : (IXB) wherein R, R2 and R4 are as previously
defined herein for conpounds of the formula (1), (IA and (IB) and wherein
X is a leavi ng group as defined 8 April 2004 WD 41/27113 PCT/$ Bpu/299457 26
her ei nbeWey0ad/2 133 reaction in the presence of OR3 and a hyREHIBS1457appi ng
agent. The conversion (1 XB) to (1) c3é be undertaken in either ‘a stepw se
process or a one-pot process. A nunber of stepw se pernutations are

feasi bl e f Lah Seks Sy e h{c | clisation
(I XB to %@Wiﬁ)ﬁ%wﬁ&bﬁ%‘%’% acgjtfne%@hf’wgf O(XSB;E) wi g'ﬁc%/’g |8LsI %i@% (I'XCa to
]2<X|X|) f ogte;nmtah‘l;re(ih this caseeould a0 r.trob%l)ly b)ei I'ghaer ;ue.go bboetr?o? Cj sifiget 0 ; XC)

ol | owe cyclisatign (IXCto I); and iv I spl acement (I XCa to | XC

foll omedt"@iegjl'éq’%aﬁasﬁ"&%@ﬁ’gaq% wherein conpounds (XXX) and (I XCa) have
the general fornulae: (IXCa) wherein RL, R2, R4 and X are as defined herein

before and OR[err] is an al koxy group which is different from and
di spl aceBraferably compduniis ofifarrjuda (1), err(bA) cofiB)whereimal conpounds of

general Eeotnu G ) and,wher e ais selected from Cl to C6 al kyl
optionalhy'ssh@?q)f@t’égg%mio%kﬂ \ﬁerpm)nésutg{h QEnts selected from C3 to C5
cycl oal kn,l'ishw}Hé)m—%s)_wcl@éu@lméwinhqgoibexy, NRSR6, phenyl, Het',

Het 2, Het3 or Het4 wherein the Cl to C6 alkyl and C1 to C4 al koxy groups

may opt Roifat eyclopentdmeathyi el by a hal oal kyl group such as CF3 and wherein
e o R R oy, BT BB St bl By @1
Pr ef er abpsopsip or $-pfdpdxy whereirak#id alkoxy substituent may be directly attached

to any C-atom within the ethyl, iso-propyl or n-propyl groups other than the C-

atom directly linked to the pyrazole ring; or

R'is £, 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



To effect initial displacenent w thout significant sinultaneous cycli sat I on
it is preferred that the displacement with -OR3 (in (iii) or él Q@
carried out in the range of fromabout 80C to about 90C to PrilFO04
conpound WP ®RE1E Apri| 2004 WO 01/27113 PCT/ |1 BOO/ 01457 ECTmmlﬁh
formula (1 XC). Subsequent cyclisatio ‘t;'o a conmpound of -general fornula
(1) is general |y carried out at a te%brature greater than about 115C. To
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conpounds of general ormJIa C as detail ed hereina
OR3, conptRfMBESHO rgaptinga QQBFPQN saf gengralferrmuladiXe) by direct
cyclisation by reacting in the presence of an auxiliary base, a hydroxide
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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 speciflcally (IXCA) and
(IXCB) form further aspects of the invention.



trappi ng agent and an appropriate solvent R3CH or an inert solvent or a
conbi nation thereof. The tenperature of the reaction of conpounds of the
general formula (1XB) to conpounds of the general fornula (1§ApEE994as the
corr espdhaoONg7Hdr mat i on of conpounds (1A) and (I1B)) is pEamoebidg7at | east
about 80C, nore preferably about 80 ;ggj about 130 C, nore preferably still
about 100 to about 130C and nost preferably about 115 to about 125C. These
tenperatures are also 8 April 2004 WO 01/27113 PCT/|B00/ 01457 28
applicable for the cony, [ f conpounds ( o (1), although the
tenperature in thigpﬁ:a?) Ceutd al so. probaiyy be . (e.g. about 600 Q)
since there is no|cyc |sat|op ) ef e abl p—R'mpounds of
formula (1), or g E(l i C3 - 4)cycl oal kyl
wherein nis 1 o0 2;|or is{- (CH2)n( ) cicl odl kyl wherein n is O;
or R is - cycl yl met hyl ggor R is ethylgzi-propyl or n-propyl
substituted by net poxy, ethoxy, n- propoxy or i-propoxy wherein said al koxy
substituent may begdirectly attached to y CGatomwi thin the ethyl,

I so- propyl or n-propyl gr%:R other than the G atomdirectly linked to the
pyrazole ring; or R is i('-, -, sec- or t -butyl(,’x‘ﬁ@ s C2 to &4 al kyl; Rya
Is OR3 wherein the R3 alkyl group is methyl, ethyl, n- propyl, i-propyl, i-
butyl, n- butyl, sec-butyl or t -butyl optionally substituted with one or
two net hoxy, ethoxy, n-propoxy or i-propoxy substituents; and R4 is a

4-methyl, 4-ethyl, A-n-pro or _4-i.-pr i.perazin-1-yl syl nyl group

are pr ébaﬁaéﬁc‘;‘}%md%ﬂﬁ%&n@%’{h& ua%r&!rlﬁFqﬁa'ﬁﬂBﬁ t@g@g\g il%ﬁﬁaflg OR3

(i.e. higher yield of final product (compounds of general formula (1), (1A) or (IB))
can be obtained than for the same reaction where the trapping agent is not
present.

Py

 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




conpounds of general fornula (I XC) as detail ed hereinbefore and after).
Thus, according to a further aspect of the present invention there is
provided a further process for the preparation of a conpoundd &Prilgi9ér al
formul a (WP.0127313 or a conpound of general fornula (1A), @CKIBB)OMSESein
R is - (CH)n(C3 - ¢4A)cycloalkyl wa@@innis 1 or 2; or R is - (CH)"
(C3 - C6)cycloal kyl wherein nis 0; or WO 01/27113 29 8 April 2004

PCT/ 1 BOO/ ' ‘ ent y] net hyl ;. or i . ethyl . i-propyl
or n-pr op%je @5%??1“#%%’ %“é‘%&@gt hoéxlg', e{mh%ﬂmﬁgyﬁuw&y'i - SF%BB? wher ei n
sai d al koxsybstitatsd arsyidxyguctas tieheeylbxy; at{-a5 pediudroai@nopioxy Sichiddi n t he
ethyl, iso- roggﬁlﬁor n- propyl groups other than the G atomdirectly |inked

to the pydd HeXYor 4 s alkanoyloxysesuchor ag - acelyloxy: Religzonitmi o ¢4

al kyl; R13yj MRsSfim t e ' n-. Rropyl,

I - propyl, ﬁl{aﬁiut ?? n- '&t y:&% gc%@é‘fﬂ%?”@s’@t ;F{ahc}% ql%lﬁétwé)’)tysub%& tuted
with one fluorasudpharyimey, amdhoxyther- pribyasinated | feavimpxy geodyss;i t wsik s; and
R4 is a 4znmethyl, 4-ethyl, 4-n- | ., or 4-i-propyl pi perazi n-1-yl sul phonyl
gr oup corﬂﬁwgpﬁﬁiwmmﬁ&% @'Eﬂ?g[)ﬁﬁﬁ@)-of general formula (1XC): (IX0O
wherein R, R2, R3 and R4 are as defined previously herein, wherein said
reaction is carried out in the presence of -OR 3 and a hydroxi de trapping

agent, or Meredretarabiyi X is@aCiiGeprimanytor seoendanealidoxy yhddisiespecialipai ng
agent amb@& QI%H! 'g%ﬁ’p Q&&\eas ethbxy or methoxy.

=

"'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-



I nternedi ates of the general formula (1 XC) and nore specifically (IXCA) and
(IXCB) form further aspects of the invention. 8 April 2004 WD 01127113
PCT/ 1 BOO/ 01457 R H2N RN R3 O Il N~ aR O N (I XCA) N -1 t, N F8Api@ERP4A
parti cul WO @73t age of the use of the hydroxide trappi ngpen@EBno/oiss7t hat a
hi gher yield of final product (corrpou_gcrz of general fornmula (1), (IA) or
(IB)) can be obtained than for the s reacti on where the trappi ng agent

or of or abPPagRIptRge: SBlYe., AEHRIGRINER. | SRR SRkl “ReBib

wher ei n Chlorebéhbrey, the-dichlorbineéne, buakkiorititghodimmthyl ngmphumuepphl lic
al cohol or, TOH is an al cohol which can be azeotropically repmoved during the

reacti ons”lﬂm% dimethylfermamidee Hrmethyvipwralidin-g-ong. g pyrisinasx a8 e, where

OR3 is qﬁgﬁh‘Fe P nd (1 XC) the hydroxide trapping agent (TOC(OQV ) could
be e.g. acetate or ethyl pivalate. Preferably Vis a C, to C4 al kyl

gr oup. Preferabl y X is sel ect ed fromthe group consi sting of -OR3, halo,
opt i onal sub d ar 9 I sul phgnyl oxy,
nor e pre%&tﬂ”? erg B’a %959 h§ﬁt@y i)laf %’]@/h # ?ai'i%‘??a% B’%ﬂ 4 al kyl
group e. g, @ clbﬁlldé?n&?%ﬂe‘?ﬂ‘ﬁl? XY, ¢ I Aty ! Aikénone,
nmet hanesu12 hgny oxXy; nitro y(b?‘ha?l oﬂs% ﬂ:ut e%enzenesu hony oxy
prefer abﬂy‘f-gunathowemaheut t2- dley)owethane diglyme, tetrahydrofuran 1.4-

dioxan, toluene, xylene, chlorobenzene, 1,2-dichiorobenzene, 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




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. .
trifluoronethyl sul phonyl oxy; optionally substituted aroyl oxy3§‘86|r?0e9§
benzoyl oxX¥O 027183 perf| uor oal kanoyl oxy such as trifl uor oa®emyBoKgI45CL- C4
al kanoyl oxy such as acetyl oxy; diazoni8#® quatenaryammoni um Cl- C4

al kyl sul phonyl oxy; hal osul phonyl oxy e.g. fluorosul phonyl oxy and ot her
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a Cl-C4 digzabicygiopsis,0inom-5aeneahd Xy8-aiazabidyeitys,4 Blancec 7asie; Rpietals a
nucl eophi di spl ace the | eavjng group by nucleophilic substitution)

e (to disp
and as a b)ﬁgé&?vt gxige; sarbopste. andebicaiionade. on). - OR3 can be generated in
solution from for exanple, a salt ZOR3 (wherein Z is a cation) such as a
metal salt. More particularly an alkali (such as sodium or potassiun) or
al kal i ne ¥et moregraferablytthefauxiiiady ibases smiacabidansel withn thevinvetitiogiare ri se to

ol s an aORPISH o488 QoG ERSRbToP uneldl srRby SiadRBIE MNderedanor hor
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As will be a'pprecigrz;iti"stlgtﬁﬁ?aiagtr)tll sﬁ?@ﬁsﬁggﬁ%pﬁ%@:ggg@ﬂaﬁﬂegg OE) Qée can be

R3CH or ad tenéary EarCesycloakyhCniGe atkanok @ dN-fgecopdannorttedidrycGs-Cee nean a
sol vent ' | f ucl e ' nder the reaction difions or
if a nuc @gﬁ%(éﬁmg% o?"‘%é@‘%‘pi g”s@?&%‘bfeﬁ?’?ﬂeﬁ rﬁ'lﬂﬁ)@"@ﬁeoraurﬁ'@fﬁave such
that it dogcloalkpi)-Ns(rivhamyt isticoiidagmpetteriary tOS0Odi SRYPERIR) ar @RCL-Cyn. Wen
R3CH is useq s, a source of -OR3. then a separate_solvent is not
essenti al F¥E p@lgyjlpq\r@@emgr hexamethylidisilazane; 1,5-diazabicyclo[4,3,0)non-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



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: R30OH, a
secondary or tertiary C4-Cl2 al kanol, a C3-Cl2 cycl oal kanol , 8 4PHIZ00/,r y
C4- Cl2 cwWOlwalikanol , a secondary or tertiary (C3-C7 cycl petastohnss7Co

al kanol, a C3-C9 al kanone, 1, 2-di met ho@#thane, 1,2 8 April 2004 WO

01/ 27113 PCT/1B00/ 01457 32 di et hoxyet hane, diglyne, tetrahydrofuran,

1, 4- di oxap, ne. Xxyl chl or obe 2:di ¢hl or obenzene,.
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N- et hy| giereolis dhd- dudiary Basedphsenindhe plefefbly Nat 984st Mabpupref erably,
the solvent is R3OH _a tertiaryCA-ClZ al kanol, a tertiary CA- Cl2

cycl oal k&yivaleniseet TQR) (are- present| cSwitahly,Cat teast| akoutl 1~ equivalent aifkanone,

1, 2-dine Let h . Aial t.r ahydr of ut 1, 4-

di oxan, ?%ﬁé%@ﬁf e#géfegh@&r%ﬁ%%@@&ﬁ?Mﬁ?gﬁgggﬁ%@& aé@?%?\i trile,
di met hy| casepiheiedX=ORT (MeokRiting tore (IXC)f raterninde, (IXBYehd, intheshy, di n- 2-
one, pyridine and mxtures thereof. Mst preferably the solvent,.i's R3CH,
whi ch nediideastal egrtyajentiof hasg ip feguired, wheretn 5aid baseaar becrRB™ 6F an

auxi I'i ary,, basey pAs¥d de range of auxiliary bases can be used in the process
of the invention. Typically the bases woul d not substantially conpete with
-OR3 in the nucleophilic substitution of X (i.e. they would be non

nucl eophid,i c) such. as sui tably being sterjcally hindered. Preferably

the auxi TS (eraBEiBNiE bine Eeasndf cemabliidsty B8 asharaligrionian k65 as  cal 1y

B: ng[)ﬁﬁ adt%gﬁﬁouriﬁsf@mb detdraldermiBi® (sch 48 thERoffespBhiifitfofmalidn ofet al
corhpounds (1A) and (IB)) is preferably at least about 80°C, more preferably
about 80 to about 130°C , more preferably still about 100 to about 130°C and

most preferably about 115 to about 125°C.

The reaction temperature attainable to effect the conversion of compounds of
the general formulae (IXB), (IXC) or (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



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 inventi®on are selected fromthe group cohdpeidofd of
netal salt ¥Q12{1% erijcally hindered al cohol or anine suchPEEIBOO#METNdary
or tertiary4-C12 al kanol, a C3-Cl12 cy‘asL,pal kanol and a secondary or
tertiary (C3-C8 cycl oal kyI)Cl C6 al kano a N (secondary or tertiaryC3-C6
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C3-C12 | t t | k Cl- C6_al.k |
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tertiary C3-C6 al k anm ne cycl oal Kyl ) am ne or
hexanet hyl ! syiwmraieqwqp yunﬂralﬂaw@wpéeas goqm@ﬁsste@ﬁbng #ngompound of

1, 8- di azabi él[férrﬁulg ; ?'Qﬁ?f‘x'@h?%@&“ﬁ‘ﬂ“ de, oxide, carbonate, and

b| car bonat re pre uxi ry base |s selected fromthe
sterically h| nder ed bases of the previous paragraph (i.e. all of them

t th t d d bopat d_bi bonat e) . Nbst
o of r ably v P ST Rl bas peRGHN B an Bar s 8 ol Malhe C1- o
al cohol suﬁesﬁ,der@;seg,df%bpp@ a@ﬁéﬁlld,rne earth netal salts (e.g. Na/K) of

t - but anol 3 3
b)with ZOR™ and an auxiliary base in R°OH 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



or t-anyl alcohol, or the base is KHVDS. Myst preferably, the auxiliary
base is the alkali netal salt of t-butanol (e.g. potassiumt-butoxide).
The metal of the salt of ZOR3 and the auxiliary base can be i%4efedt@dnt |y
sel ect ewlofonameial kal i nmetals (lithium sodium potassi umpdritedid®y cesi um
or alkaline earth nmetals (berylli ungs{‘gagnesi um calcium strontium
barium. Preferably the netal is sodfum potassium |ithium or nagnesium

Mo f bly th t ' di t ' ns i mse yields, it
s Fur { RO AeEPEaIad Wi, lEaKSE [SXChaas Abd8S 2-RRIILR BEABF EvAEkened except
--0OR3, lﬁ | ' 01/ 27113
PCT/ | BOB?@H?P o%mg%ﬁflj {érﬁgﬁbﬁﬁ‘geﬁ%#ﬁéﬁég@@# a?%la So
f unct i odefiged hebesineméanse that tier solvent alcohok shoaldybe asfether samet alkyhe BI

f bly. at | t ab 2 kval f .- OR3 r nt | t , at
Ceast apbin tenoffi s fe sikary (Ot bRt forFaetile: Whare I-OR Sanoul 2
equi val gfioxd, ethdidtSi8Nthe hﬁ?ﬁdﬁ‘ atéaa‘i&%ﬁﬁller Prefefbly( safi cyEmddtiondis’ rom (1 XC)

i
rather than (1 XB) then, in theory, at least 1 equivalenf of base is
requi r cbasgunadiateds sisingras alkaliy matal sBoba stedeally hinderadealcated arenper at ure

the. gentiie:s EPr affhld Y8 12nBlreb FeREBh Tnak M Mo gind Bugi 30\ motnas
(1A and- {d B) prdferabebboaba1-ab 5-¢atire PreleraBif@ 1120116 P.6SORT kdess about 80
to about 1300 nore preferably still about 100 to about 130C and nost

pr ef er aBf HOESBIHM thytaxideebpetassiim bisfdmathyisiiiaridep eptionaly under nabl e to
effect Lifadio rfing' WhdiforsCBOM e Blesence of molecular sieves or under

azeotroping conditions, in a suitable solvent as described above at the reflux

temperature of the reaction mixiure optionally in the presence of about 1 to 2
molar equivalents of a hydroxide trapping agent such as ethyl acetate or ethyl
pivalate, or, the reaction can optionally be carried out in a sealed vessel at
about 100 - 130°C 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 ethyi acetate or
ethyl pivalate. '

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):



the general fornmulae (1XB), (I1XC or (XXX) to conpounds of the general for
la (1) depends on the solvent , the nature of '"OR3 and X. Wien X is Oh-,
(wherein OR3a and OR3 are not the same), i.e. a conpound of tHA&prik20/ul a

(1 XCa) arMORBeH1#s the solvent, preferably XH (such as C, PCA/IB&/CHEED] ) is
renoved azeotropically (of course the?ﬂpaction vessel nust be -configured
to distill over the azeotrope mixture) wth R30H by running the reaction
at the azeotrope. tenperature of XHy and R3OH In this way the yield and
quality of the final product can be fur heh1|nproved For exanple, (where
X is an al koxy, .preferably ethantty” tye 'onver5|on of compound (XXX), (I XB)
or (IXC) to (1) is preferably carried Nat the azeotrope tenperature of
the alcohol (i.e. XH (preferabl yuygyhamgl)) with R3OH. Wien X=OR3 and the
solvent is R3CH there is no requirenent Ito azeotrope out R3CH Thus in a
preferred enbodi nent of the present invé@tion there is provided a process
for the synthesis of conpounds of general formua (1), (IA or (1B) and in
particul ar conpounds of general formuleavilgl), (1A or (I1B) wherein RL is -
(CH2) n(C3 - C4)cycloal kyl wherein nis 1 or 2; or RLis - (CH)n(C3 -

C6) cycl oal kyl wherein nis 0; or Rl is - (CH2)n(C5)cycloal kyl wherein nis

1, or 8 Aaﬁhbkeaa@%nd/ﬁ?% azﬁév.aﬁawlﬂmée#%mm@ (lx%) Bz'or (&ey!

i -propyl or n-propyl substituted nmet hox et hoxy, Xy ‘or
i - pr opoxyWithér eempeund obidtmwa éXlA)st(XBq)Jen(XéiageSp@cﬂvelyttly attached to any
Catomw thin the ethyl, iso-propyl or n-propyl groups; or RLis i-, n-,
sec- or t-butyl; R2is C2 to ¢4 alkyl; R13 is OR3 wherein the R3 al kyl
group is nethyl, gRPel, n-propyl, ixpropyl, i- butylpgin- butyl, sec-butyl
or t-butyl optionaljlly substituted th one or two t hox 3 et hoxy,
n- pr opoxy or i-p CQgiipst i t ue O is a ¢ OHj- et hyl ,
4-n-propyl or 4-y-prapyl pi perazin- |

S [

R 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



yl sul phonyl group wherein said process conprises reacting a conpound of
general formula (XIB), (XIC) or (XID) respectively: a) with R30H and
auxiliary base, optionally in an inert solvent and. in the p®&pBRI84of
sai d tra‘%ﬁi"i’éﬂé@ent; or b)with ZOR3 apd an auxiliary basé®§ 014531 an

i nert solvent or both, in the prese & of said trappi ng agent; or c)with
ZOR3 and R3CH or an inert solvent or both, in the presence of said

t rappi ng eRt : | I, b Al A il I a
comby nat (G5 Frauf o8 efchiha boripivaRS ucihl o bataiifde SLaleed St i he
gener al fimycldhexyicAtadiitnide feor1-ethyb8e(Bcdimeithylaminepropel -yl ecarbvobimidexB)

wh in X [ , d I [, i I d d. of
formal a opjonaly bahe Bserdke o) ruyiod Befrofieapie. R Ao A SausL:
formul a ghéRas B-dih?é@&;g&hmcﬂiyfﬂidﬁ\b, &2?}/)@5@% RaldtfiSarimophespResilizh def i ned

herein for conpounds o the "formul a and (IB). In said reaction

t he appr 6gltisuch &schremotas(pyfrelidinoiphraphosivwn| pxatiueraphesehates or Hy sol vent

o ot e UaEE08: RIS R RGN, RSN A Aol By dpuER o7 @
pyri di neEijthieng ast icoapling Olsv estindaittedl ninx tair suikiblé heolvent SUvh agpropriate
al cohol as defined herein neans that the sol vent al cohol should be of the

sane al kgichlenmethaeegetrabydiotrag adiN-direpdyiferrpamide;optionally inthempl e,
where - OR3adhoe® #mrtia@#émg@, stich 59?ﬁang{ag@pg%m-@ktﬁg@ﬁop@ﬁmw@! y, said

cyclisatfonis ase-edi at usi ng an met al a sterically
hi nder ed (fair catavhpler when either the compound of formula (VII), or the activating

reagent, is presented in the form of an acid addition salt), at from about 0°C

£,

to about room temperature. Preferably, from 1 to 2 molecular equivalents of
the activating reagent and from 1 to 3 molecular equivalents of any tertiary
amine present are employed.

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.



am ne. For exanple, the required cyclisation nmay be effected using about a
1- to 8, preferably about a 1- to 5-, nore preferably a 1.2- to 3.5-fold
excess O\S(Opuoﬂhzflgl um t - but oxi de or potassi um bi s(trinethyl sil| §APHRU,
optional Iy suitable drying conditions i.e. in the gNI¥HER00/61457

nol ecul ar sieves or under azeotroping Sdhditions, in a suitable solvent as
descri bed above at" the reflux tenperature of the reaction mxture '

opt i onal | Yhé a-ahopyREfé-8-cirbelitidelcdripdund®haVing gahs:%ﬂ ﬁmu@e

hydr oxi de,_trappi ng agent such as ethyl acetate or ®ethy pivalate, or, the
reacti on G4h. d !lﬁgrﬁﬂ (ViIB)e may beeprepared nframs pytazole; compounds abdhe 100 -
130C opti i .esence of about 1 to 2 nolar equivalents of a
hydr oxi deé)%%};;{dﬁgmg%mm‘such as ethyl acetate or ethyl pivalate.

Al ternative reaction conditions for the cyclisation reactions of conpounds
of (1 XC) wherein Xis OR3 are to conduct the reaction with about 1.2 to
4.5 nol ecul ar equivalents of stericglly hindered base such as potassium

t - but oxi de or KHVDS, optionally in seahed vessel at fromabout 100C to
about 150C with, rather than an RICofgt=0¢f formula R3OH as solvent, a
sterically hindered al cohol, e.g. 3- hylMént an-3-0l , as sol vent
optionally in the presence of about 1 or<2 nol ar equival ents of ethyl
acetate or ethyl pivalate. A conpound oflsorrmula (IXA) or a conmpound of
general (1XB) wherein X is OR3 (i.e. a cdnmpound of general fornula (1XQC))
may be prepared by 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

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® OR®
NZ I CO,H NP CO,H N CO,H
™ ™ X |

50,Y SO,Y SO,Y
(VIIIA) (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



wi th a conpound of fornmula (XA), (XB) or (XC) respectively: NRSR6 R3 CO2H
CzHJ ,. COHN-Y N AID(XB) (XC) wherein R3, R4, R5, R& and X are al so
as previously defined for formulae (I1XA), (I1XB) or (I1XC. WeAeriedGMer R5
and/ or R¥OM/2r1i8 - NRSR6 group of fornmula (XA) are H, therceEmwioiahl e
N-protecting group strategy nmay be ﬁa\/- nt ageously enpl oyed. Any known
suitabl e protecting group strategy ﬁbe used. The coupling reaction may

be carried out using conventional am de bond- formng techniques, e.g. via
the acyl ‘Ghivrbedt mam jamperatyre, prajerably ixgdheipresarce of aneapRroprialy) to
about a fd-x&s excessHof, ant L ahy, ' | | amye or
pyridi ne étogﬂfégft:,fg%stl )éga\ale%beur) %%‘%é}@%%‘?@%&%@ﬁ%ﬁe(é@;ﬁﬂ%pﬁ onally in
t he presqresende of aasuitapte baselsuch db tliethylayiicerito seavengeadhe iacidibysui t abl e

sol vent such as, di.chlgr onet hane,g at _gr.om about t 0 about room

Cenper at dradudHc VIRSE SRR B AR A Sitablaaiad prdlorksd Smumn . 1 »
parti cul ajtat d]%at ' ' Ipling variations may be
used. For ?xgén%@q%éﬁ%@!:i O?Q{j%‘?nﬂ%@ge%%@%j@) or (XC) or a suitable
salt 8 April 2004 WD 01/27113 PCT/1B00/ 01457 37 (e.g. sodiumsalt) thereof

or” 1o Bt T o RURF ol T . BoLFIGACRY B T
presence grépdred idnP>0ompERidd oF ahe Heribiral formndaer OaAgaiiB)Sbr (XIC)

respectively:
NR°R® X OR®
> CO,H N co,H NF | CO,H
X N ™
NH, NH, NH,.
(X1A} (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:



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| uorophosphate or by
using a sujitable pyridiniumsalt such as 2-chl oro-1|-nethyl pyr$ 8pi
i odi de. VEPPHEM ¥ ype of coupling is conducted in a suitabPETIBMAST such as
di chl oronet hane, tetrahydrofuran or N_N-di met hyl formam de, optionally in
the presence of a tertiary anine sucl bs tri et hyl am ne or
N-et hyl di i sopropyl ami ne (for exanple when either the conpound of formula
(M1), or the activating reagent, is presented in the formof an acid
addi tion salt), -atNRWRSm about OC to about room tenporature. Preferably,
froml to 2 nol ecular %gH%val ents of th@oﬁctivati ngjrea and from1l to
3 nol ecul ar equi S of any teptr & ne preg re2enpl oyed. In a
further variatio thhe carboxylictaci ¢t function of (XA}, (XB) or (XC) nmay
first of all be as&+Vvated using up about a 5% ex S of a reagent such
as N, N-carbonyl diimdazole in a suitjabl e sol vent, e. et hyl acetate or
but an- 2-one, at f em about roomte rature to aboupp80C, followed by
reaction of the internediate imidazofide with (Vi) at from about 20C to
about 90C. It wll_be appreciated t t he general fornula (VI1) can al so
be represented bV'{Pﬁe r egi oi soner i(gﬁl%)or mul ae (VI I A)()?'Qd (M1B): R |
H2NOC -Tr"" (MITA) (VIIB) wherein RL and R2 are as previously defined
her ei n. V\DOlI278Ap£iI 2004 '

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 charceal, 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,




113 PCT/1B00/ 01457 3,14 The 4-am nopyrazol e-5-car boxam de conpounds havi ng
the general fornmulae (VII), (VIIA) or (VIIB) may be prepalredgférar?l%ﬁ]rgz_lol e
compoun general formula (XII1): wherein Rg is selec )
Cl1- C6 a?@oo%i}nyrlgNRSRG wherein R5 and R6 are as herei nbef Br BI040,
according to the procedures detailefdn the preparations section herein
and as particularly described in Preparations 96(a) to (h). Conpounds

havi ng t ailkylsaifenylbxy asrmhaisulf$Aylony, CSfMpdid PRBPr&inRs fbfmed o9
carboxylic acid cor(wglo\}inds of the_general formulae (VIII1A), (VIIIB) or
\Sra

(M11C) Fempeunds e (Viotwhereipy QrOH candl \WsOH) (and | an' (approgyiatevi | | Cl)
e et oL~ s, Y OB sy bAGRE AR e o
o "5 a0 ety G, o
Fenper at Bpdomalkdsiay halden anyielithc b gt RRrsgspkanayibaice, Cr-Cs
alkanoylhalide, quarternary ammonium C;-C; alkylsulfonylhalide or
halosulfonylhalide, or an appropriate arylating agent such as arylhalide, or an
apprdpriate acylating agent such as Cy-C, perfiuoroalkanoyihalide, or C4-Cs
alkanoylhalide), respectively (preferably 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



solvent such as a C1 to C3 al kanol or dichl oronethane 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 am no pro® &eEli29§4gr oup
strat egy 138118np| oyed as detail ed herei nbefore. ConpourR{/BR0NHST gener al
formulae (MIIIA), (MI11B) or (MI1C) néy4ibe prepared from conpounds of the
general fornulae (XIA), (XIB) or (XIC respectively: NRSR6 OR3 CO2H NH2

NH2 NH2. ) Xl [ g 5 f f or
corrpoundsQ%N)t( e g%heéa'@*?%ﬁ%} 5%?'53(?‘Kﬁga‘ﬂé@qﬁéﬁ?ﬁﬁﬁéﬂg%ﬁg?géat i on of
kno:c/vn nglt nwdﬂcl»dim bagevergtiswliumrﬁymoiid?{,a_m a&gffppmwiate \dwh entnsich Safd1a|b0,
preferably c ro. For exa , en is chloro, t he actjon of, about a
Pio- fold Weies Jngmegiate il + Mo War B vl s Bimedhirora: ) and

hydr ochl ory | % | t e F%?o < out 0C,
fol | oned gyc?r?@acghr'rent a#%ﬁ\tl gkg@?é% é'ﬁaﬁ?‘ggéﬁ}aﬁﬂér Bﬁg%%(gvéﬁgsgego ution of
about a t water.f ol d excess of cupric chloride in aqueous acetic acid at

from about -15C to about roomtenperature. When R13 contains a primary or
secondary am no group, protection of the said amno group with an acid

stabl e gr QimeoGRdPef fsfiuia (XB) Whefeth XV diaBfsifforylaminBe caf RN oS
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



Compounds of the general forrmula (XIA), (XIB) and (XIC) may be prepared by
reducti on of conpounds of the general formulae (XI1A), (XIIB) and (XI'1 O
respectively: WO 01/27113 4 8 Aprl | 2004 PCT/ |1 BOQ 01457 CO2HB Red 2004 A)
NO2 (XI 18P aeRzi3Xl | C) wherein R3, R5, R6 and X are as preer/aBeeloysasdefi ned.
Such conversion of conpounds of thaﬁgeneral formulae (XI1A), (XII1B) and
(XI1C) to conpounds of the general rmul ae (XIA), (XI B) and (XIC) can be

achi eved nvent i ona or cata tic tra dro enati on
pr ocedur €8¢ %@‘b'?%@ﬂk §’P W%S"hg‘ﬁiﬁgcﬁnwﬁf%"‘? E&?ﬁeé\’eg:? rggqr Yol (RTM
ni ckel caculivdléntgrara usel! adi um catalyst such as 10% Pd on charcoal, in a

sui tabl e sol vent such as ethanol at a hydrogen pressure of from about 345
kPa (50 psi) to about 414 kPa (60 psi) at from about roomtenperature to

0C t I di of the
qener al (UPREF & RelerhEAE 2t 7 5o 7 gher d5Ss npLFRAEF ot a8
pr epar ed sulchmyb@htliridegnb%w?(sm astarrtalcoi@epeatbenate of bicaBorate) f Or nul a
(XB) and a cor‘rgound general formula (VI I) wherein said coupling may

be achi eV¥dt Bgactsywith “E"Pn@u iler Mgty in such a way as to keep it
activated to nucleophilic attack (e.g. a tertiary amine such as triethylamine).

The amine NH(R3)(R4) may also act as a base, in which case preferably

more than one equivalent is present, more 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,



her ei nbef ore. Conpounds of general formula (XB) nay be prepared according
to the route outlined in Schenme 2. Wth reference to Schene 2, the -
internmedi ate of formula (XB) is formed from a conpound of f o ARNIR00% V),
the exact WBE3LS peing dependent on | eaving group X. ForPCHHMEEMSI of
formula (XB) wherein X = arylsul fonyldRy, Cl-C4 alkylsul fonyl oxy, Cl-C4
per f | uor oal kyl sul fonyl oxy, aryloxy, Cl-C4 perfluoroal kanoyl oxy, Cl-C4
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hzdr oxi dea'skgc %n(:i fh 3%40\(“%%“@3 @Hb&ﬁ{ \%ﬂl @%paﬂ%ffggﬁ Q gs"&rr\/g%%é eé"g’%h as
wat er . Theanthic aéidt daster wwmwﬂdaelmﬁe@ahrdn@hamedﬁadmd duhemhanlp@or e for
Z(in'ZCP% QP s, wll pply for other reactjons of schenme 2 and 3
her eaf t er Nfffoliged, yare a@c °98§EP¥F§G?U‘¢ %&lj”%{b“eﬁﬁ' d fungtien of gagpeund; s gr oup
which is peg) hygbel prérersbly 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.



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= PApgIZIR4as
OEt) (i .WOoMeRTal a XV) and a hydroxide base (ideally 1 rrnt’EllBﬂelqunsval ent),
such as sodium hydroxi de preferably #gnyan appropriate solvent, such as
wat er and a deprotecting agent. Preférably the deprotecting agent as used

or ot er ablly A eAfeAl Fpllobinory aHETE 28 Istar] @EﬁdsﬁW Si5upaY o B

(i deal | yumccrmpmunaqcxmlreptésenwm%s Preteiably O/} ua:lemroeoarﬂhbxv' n an
approprrate sol vent, such as water. Conpounds of fornula (XB) wherein X =

di azoni uSfouParingee msefesably ra {@@«)prmﬁm er segondappalkexy gioMpAnA ni t r ous

fr om coneehagaty Bincd HohevertorlothBb el Graub the dederrling@8adtr .3 (xi'v)
(wher ei nSGhenis-2 wonld-applye. g. OEt) and a deprotecting agent such as a

hydr oxi de base e.g. sodium hydroxi de, in an appropriate solvent, such as
water. Internediate (XIV) (0 = NH2, W= P, e.g. CEt) is forned from(XV)

and an ?Fﬁ@goéfbh% éﬁﬂﬁdiméHF%faScﬁ’éfﬁB”a?als Illﬂsﬁfﬁteﬂoﬂf ﬁ&ﬂeﬁlé 50! yp such

as water ounds of formula (XB) wherein X = diar sulfonylamno can

be for ne&chema(mp\mtqrmmaemfoferm (XB) is dpymed fram appnmnurmt of

dertvart ARS8, P HBLAChY pPReBR) HEURLE, B ELRVRGAY APORL 008

ol ar eqadvahtagéamslgrtsy saperificatiiny in thd presgineecoica idroxidedrase et | Yy 2
nol ar "equi val ents t hereof such  as triethylamne in an appropriate
sol vent . as sodium hydroxide, preferably in an appropriate solvent such as water and

toluene.

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 ch!gride or bromide, preferably thionyl
_chloride or bromide / dimethylformamide. The former can also act as the
solvent, but more preferably the reaction takes place in an appropriate other
solvent, such as toluene. In such a case only stoicheiometric amounts of



Compounds of fornula (XB) wherein X = C1-C6 (preferably Cl-C4) preferably
primary or secondary al koxy, can be forned from (X V) (wherein 0 = Cl-C6
(preferably C1-C4) primary or secondary al koxy and W= P, suchAgg 280¢) and
a deprot HKOPHEWent (for P = OFt), preferably. a hydroxi d®CFABROESTEH as
sodi um hydroxi de, in an appropriatedspl vent, such as water. Conpounds of
formula (XIV) (wherein Q= C -C6 (preferably Cl1-C4) primary or secondary

al koxy, = . 0bi
o Koxl te. 1R StfloridrbrorfiBe WEuPRE Gl pioferdlly & af8agRs Bbfar
secondar yequikslentsmoine pteferably at i=dso8imelar sqaivalemps.opri at e sol vent 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

f rom conpgHadHtdthn d?ét@!-’biaf%rgﬁgfé) X isChifrired N 1rdhi B 8o b 8¢ Simiiyt ed

¢l
pi perazine gifoup wherein t nmono-'substituent Rl as defined herein before,
opt i onal-1 {XVi) inhreppresence of fareagenipwhichewill fogm nprotecting grote Phlar r eact

irreversiply with the syl,pho chlori l ety)_.such trl.ethyl am ne

or ef or abl 10 rEarkOiG i Gt IpGLIFE “COR Ry las HEfSt ngkeif BRigRE G nas
(X) and Pigfolatly sid agerBis affesterfoageniageht 1 temp aReirekyiie A@estaray al so
be the base where nore than 8 April 2004 WO 01/27113 PCI/ | BOO 01457 44

one equi velehtasoR korfes ¢ashoie caridi exterwhieh j willpbe searried ftheeughdhe about 2

anct i t [oackR Ehfhe A ipfuRid by cififors 1o i cabofyidig TR D0
or bi car bfuratioh obrcompowraric t(XB)\ t Mdstepsaibrabiynthe césterificatioriagientiis such a

way as to keep.it _ actiyated to nucleophilic attack (e.qg.- a tertiary am ne
su>c/h as t€ .p |a,ﬁme§éc¥ﬁ‘ona solvent such as toluens rrgay be utElised. 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



The amine NH(R3) (R4) nmay al so act as a base, in which case preferably nore
t han one equivalent is present, nore preferably about 2 equivalents (or
more). The conpounds of forrmula (XVI) can be formed from conp®6Rdl206
formul a WOXEtR7118 t he presence of a chlorinating or brom retE/mgoepsnt such
as thionyl <chloride or thionyl brod¥e nore preferably in the presence of
a hal ogenation catalyst, nore preferably sti |1 thionyl chloride or thionyl

al S0 act ulreE, AR GREraBly e ElestppRaTA] ol lleBned HeBs U o or

I n an apgctwrhe 3ie tolleher sol vent . such as toI uene. I n such case only
stoi cheonetric anmounts of thionyl chloride/brom de would be required,
preferably at least 2 nolar equivalents, nore preferably at |east 5 nolar

e v Tt abreRRE T8 e OV bl B SePbERCF IS chfe’ (0

i's Fl ati oformml mgadcbedmmutls they mmum byaoavertipgethe relé\tant coimpouhdl esco pl ng
sol vent

. Thus where, X is, an, roup ou st eps. ( XX)
(xB) cantthe S EERIClenBE L Ry O 851 % SORAAIR GHEP)s oAlrdnah sokh SN or
i i sci blgy ighqhb &"rﬂﬁ&uﬁd R fifilia fPESN (R RGPl AcBIHIRECHRANEC! ¥ o'
(such as toluene, ani so chl orobenzene exane heptane oct ane,
nonane, inveatien. cyclohexane nethylcyclohexane) or ethers (such as dibutyl
et her, di phenyl ether) or ketones (such as nethylisobutyl ket one,
met hyl et hyl ketone) or esters (such as ethyl acetate, butyl acetate) or

di met hyl § o1, magidlsly, W@e@éuﬁf&h%uhcﬁtafl fbrrauiabyair qnngrémsf Whepaih RBuch as

t ol uene, xyl ene, ani sole, chlorobenzene, 04 "WD 01/27113

PCT/ | BOOISO by exploiting 1the ccyclisatione aﬂﬂe&l'f?x@?c%ﬂéﬂ@gﬂa)mdhodolmys (guch
as di but ﬁéﬁ;@"ﬂbﬁm sdtiBRE W2 aAHS 1 netbinS firfiay beSpr et diantiRbase: Puty!

acet ate)
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.



preferably still the tel escoping solvent is toluene. The internedi ate of
formula (XX) is formed froma conpound of formula (XVIl) in the presence
of an agent which will forma protecting group (P) for the c&fBdhdfc acid
(i.e. to WOMMIHE - COP group). Preferably said agent is arPCEEBNeDidsycation
agent, to forma carboxylic acid esd (wherein, e.g. Pwll be alkoxy and
the protecting formng agent will be an al cohol) such as a Cl1-CS

Pydrol | sed fndos ebliohd et Cortfin b iinds-o0MMula () FGAL AR (RO ™ =
conpound céBe intdrsbnperdd: bylinduding aﬁ&i)@je bkedngy opdRipladeinGhnaNPle AN

addi ti ona sol vent 25 s .tol uepe may_he appropriate. The internedi ate of
formul a (RAYSGN qfoa'lﬁs &’Nﬂﬁ?ﬁﬂﬁdﬁ%ﬁﬂ%ﬁﬂ nT‘%'Saﬁ'lad' be achiexed, thyer eof in

t he preseﬂ@gnﬁé o BHDRREI ficblish @9 Sl ABE=ORY G { i A5 affflloup. ) .

conprising S &ldea east ar eqU|va
usi ng SQ3Is as ge noegaharesnbeforeranq is. differiet, frcmrncmerR gcbd;ephahe)stamr@n

P el or onfTatRR) 0 find or e At A Sk Betl SOE f 3(sleucall Iipdarccalseneh or i n
a liquid @ﬂhhﬂ?ié!'m ©rdéi t génerafé Wl red firedt amsﬁfdbcar%h%hueﬁ t@% rBhcliePt ane.

More preferably still, the | phonyl ating agent 1I's ol eum ( I'n sul phuric
aci d) sucwﬂaéhaﬁybﬁtre@mwcmm é\umstempmmduse & mixtereggehfroni aboutrul a

| XB f { L | XB
it compbuSiAEE Y, fBfe RRAGIAY i Andlufls T aBhGEa . and AFbiEatly ooor e |
t het p[) FS eabtlaum taaboupB mt!le%&méquﬁfl@htsa@f N%?iﬁb%mﬁ]?b&ﬂﬁﬁéihylﬁﬁﬂ%ﬁtid@ an]g a
sui tabl e solv suC e ace ods for the aration o
cormpounds@Bf ﬁe'zeélé‘lt"lfg a"l‘al '&‘Plnéf afo(fW\aa) RaT@H) @ss selveaty l&hé\egl fatdfromwo

01727113 &pi 8o 4bout 100°C for about 25 minutes to about 1 hour, followed by
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):
0O
X HN
OT*
NZ
A R2
R4

(XXX)




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

al koxy group and so O in conmpound (XIV) represents OR3. Preferably OR3 is
a Cl to 06 alkoxy group, nore preferably a Cl to C4 primary $APH84dary
al koxy oVOIY?23" especially ethoxy. However for other | cR&IHR§OQI4SEPS t he
general nethod for Scheme 2 would afgpfly. This preferred enbodi'ment of
Scheme 2 is illustrated in Schenme 3. 1n Schene 3 the internediate of

L et Wheteih B BETRA ard AE\RARBARALNG.EY hel SRR whileh Vs SEARIRY ©

protecting group ’gé a deprotecti'n eousl

saponi f i othterothann - by eeaction oin théypresencte dfas@RSUdptionallys ddi the

hydr oxi de referahly, in . an appropriate solvent such as water and toluene.
The int eprﬁq%‘ﬁ?é’f@fq‘%ﬁ’ﬂg?érﬂ&?ﬂ@ gggmﬁﬁﬂ%ﬁ@‘rﬁﬁﬁe&m?,‘gﬁfﬁ)und of formula (XV)
in the presence of an appropriate C, -C6 al koxi de nucl eophile (-OR), (such

as a primary or secondary al koxide), preferably a netal al koxide of the
f or nul a 28JR3A yeliuribien altemnative synthigsis compourds obthehgerénabédromda {ipr  ZOR,

) : iy ! k. | A
Coluene or (AR B hefein Py i NBERE dndl S8 Rasirafiel si@olifolrod & of o abi
et hoxy. D compoqnofgenefl fbenim (Beviiefdin R = OfR.) WisertR'®is BR®, the' €

preferably Dis C. The internedi ate of forrml%_1I XV) is forned ’fr.oma
conpound ofubgraig|may be freatgd it ancexagissof\R b serasuitablepagider abl y in
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fornul a ( Xbage sach asnestdrically hirderpd amineforf soithble (MAdgariit blabe iwaesence of
a chlorinating or bromnating agent as defined for the sane step in Schene
2 such as PHIEHG POl iIXBIGHlY LGN o yser sty freibarp with abodta ¢

3-fold excess (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:



chloride or bromde / dinmethylformam de. The fornmer can al so act as the
solvent, but nore preferably the reaction takes place in an agpro rlate

ot her solvent, such as toluene. In such a-case only stoichei

amounts oWOPUAFHB| 2004 . 01/27113 PCT/ | BOO/ 01457 4 th|Rﬂ‘lyIBOo,'01457

chl ori de/ brom de woul d be required, B eferably as at |east 2 nolar
equi val ents nore preferably at |east 5 ol ar equi val ents. The. internedi ate
of formula (XX) is formedgfroma conpound of formulay (XVII) in the

presence of an agent whicl will forma protecting gripup (P) for the
carboxylic acid gsg shgs i;“q ®'- COP group) A maél n before.
Preferably said agent an jgrification ag R carboxylic acid

ester such as a
the reaction sc

-nd‘ﬂydrolysed under b.sié condrtiorls to the
carboxylic acid ] ;

pnet i on of c®rpound ( XB) . % preferally the
esterification agent is ethanol. An additiondl solvent such as toluene may
be utilised. as nropriate. The internediatg of fornmula (XVII) is forned
from 2-hydroxyni cotTT1éic acid with a sul phony g%ang 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 sane
pot, wi thout internediMte product isolation, using #18 sane sol vent
(herein the "telescoping" solvent) thr oughout. The list of solvents
described with respect to Schene 2 are directly applicable here. Mst
preferably the solvent is toluene. For exanple after formati on of conpound

gi(\/ H]e ggglggxq?ﬁ% .sCRaI% pre erag(yb(r:r?lg]rc? ata}xc? gﬁagﬁat R%mgléj and ﬁ%eg}er %%ed ot
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).



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 coul d be
washed out (in aqueous) or filtered fromthe reaction vessel @&AdnkH4

r emai ndéWOdi/2fHi8 aqueous sol vent (wher ?'ppl i cabl e) azeotropmbooids7wi t h
sonme of the tel escoping solvent. In the'rormation of conpound (XIV), if the
al koxi de used to introduce OR3 is dissolved in solvent (such as ethanol),

ot escopprly ASRdan pr 3R BRisSLiRES 0B arll) wRALBe Hrebifed
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required. Most preferably the tel escopinhg solvent for any telescoped steps
of schene 3 is toluene. It will be appreciated that salts of the conpounds
of Schemes 1 to 3 can be fornmed in accordance with the invention by
converting the relevant conpound to a salt thereof (either in situ or as a
separate step). Also an acijd addition salt of the corffpound of formula (1)
can be forned in aggordance\witfy ghe invention. 1.4. ea |¥% for certain
conpounds of for Bl (I (1B) wherei nXR18IN"j s y expl oi ting
the cyclisation and ¢ ange net hodol g ScCr in sections
1.2 and 2.1 herei M%it nay“be particul arly ad¥Vantggeo® t¢ generate a
conmpound of formul 1Y, (1A ok, (IB) froma und of the general
formula (1 XCa), wher¥in the 2-alkoxy group of € 5-(pyridin-3-yl)
substituent in the forner is different fromthaj in the latter, directly in
a "one- pot reactionNH; To achieve this an alterNdtive al cohol (RSCH) shoul d
be used wherein the al&ph“chain of the -R3 group of hﬂ@ al cohol is _
different fromthat of hée - R32 groueaon the starting Conpound of- geder al

formula (1XCa). Wen
N

T R2

(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: |




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 ag; rnative such as 1, 4-3Apsiddi0ds
reacti on YEQO¥EHES with the required al Eol (R3aCH) pr esePCTIROG#I4ShDUNt
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 gesn%raI_IHéNg | i gabl e process, cql ds of the general
formula (1), (IAR®N(IBp ma NAE " conpounds of
the general formulal(l) (1B) wherefn sa \J may conprise
ring -OR3 g it erqgonver si on of X and

ei ther interconveysi 0
-OR3 groups or inferchnversionlof -OR3 anf Hyr oups wherein X, R3 and
NR5R6 are as define er ei nbef ofe. 8 Apri | ¢ WO 01/ Af113 PCT/ 1 BOO/ 01457
49 2.1 As nentioned egarlier, certain conpoungls of fornulae (1), (IA) and
(1B) can be intercoddert )by i nduci ng al koghde exchange or di spl acenent
at the 2-position of the'5-(pyndin-3-yl) subs i t $¥B . 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 gfdog (1A or (IB) with an alkali netal
salt of a sterically hindered ar’ohgl ! ne in order to generate the
requi red al koxi de ani on whi ch then Jjeact Mith the substrate. Typically,

in a two-step procedure, a mpeu Nfrom about 1 to about 8, nore
preferably fromabout 5 to a , ahd esFi)F:ci ally from about 4 to about 8
nol ecul ar equi val ents of potassytm bi s(trifet hyl silyl)am de and the

requi red al cohol (of formula OH) as solvent is heated at from about 80C
to about 100C for about 25 m nuNkgs tR,c'ilbout 1 hour, .foll owed by

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:



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 $485k308de nmay
be treaMW/ilikctly, in the required §l4ohol as sol vent PCAMEBAGKSM about
1.2 to about 6, preferably fromabout 4 to about 6 nol ecul ar equival ents
of, for exanple, potassiumbis(trinethylsilyl)am de, potassiumt-butoxide
or cesium carbonate ok om Rout 80C to about 130C. A hydroxide trapping
agent may be gty onakly Y ed in such al &oxi'ﬂ@ chéngg reactions. -
Npounds of the gene a (1), (IA or

9 8%/ of the general
2004 WO 01/ _711 /01457 50 wherein

y whereing i s anyt hi ng

-OR3- optionally in the

reaction in the presence ¢f
presence of a hyqNe@xi de trappi ng agent as deflined hereinbefore. 2.3 In a
yet further alternéiiv@"%&nthesis conmpounds 5PZtth@Qneral formula (1),
(I'A) or (IB) wherein R13 is NRSR6 may be generated directly froma
conmpound of general fornula (1) wherein R13 = OR3. Wen R13 is OR3, the
substrate nmay be treated with an excess of RGR6NH, or a sui.table acid
addition salt thereof, in the pres ok R excess of a non-nucleophilic
base such as a sterically hin e a suitable inorganic base in a
sui tabl e solvent. Typically, as the free base with about a
3-fold excess (over the sub ) d¥ poffassi um bi s(trinmethylsilyl)am de
(KHVDS) in dinmethylformamd ) £ sou¥ent at about 100C.

Pt

NO, (vig)

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®
NG N | CO,H > | COH
[ [ N

NO, NO, NO,

(XUA) (XIIB) (XIIC)



Alternatively, an excess of RS5R6NH may be used as the solvent and the
reacti on conducted in the presence of about a 50% excess of CORSQI’ 1)

sul phat e _at up. 10 the reflux tenperature of the reaction nmedi&fPiHBfe the
desired MPAY2EdDHstituent on the corrpmgg& of the fornul a PCEIBU/ANSDr
(1113) is -NR5R6 and one of either R5 R6 is H, then the exchange
reaction nmay be carried out by refluxing with the appropriate am ne, and

sul phat o PARRETE” R Ana K shefad pRBR Riindd Wh i AGREC bt
%|6 t er nat ig:meaai fu;rmukie t(lld_m) oo 1(WiB)aoN(RITIO, Agairl) as previpaslyddetdiledean RS or
are serecte rom .all

hati.c or cyclic am_nes, optiaqgnally including
oxygen (eqcﬁ‘g’e pRloRMinG | rOtPHEﬂthFQU\P/eﬁEQtPSYI i é’rﬁfeé?%q der )(Xﬁéa rwhenout by
treatin ' Id ' t ' .ent : assi um
L1711 19 MR 18 BRAGAP SRl arie gy’ TS (g eaffof 1 251
further aAnalegrus teeths mantions of MY avithd thef compoyadsrofl gdreralifarmujae may be

0 011 27108 Er X B aRea it gt 500 01457 wher bin v 1 s hal o,

preferably chloro, and R, R2, R3, R5 and R6 are as previously defined for
formul ae (1 XA) and (1 XC), by a reaction wwth a 4-R10- piperazinyl conpound
as described for the preparation of conpounds of formula (XA) and (XB)

from conpsndofipoliftinet Gerdefhr fomftitde (YA bPus) 8F RAE) & Yo prepared
from a compound of formula (IVA) or (IVB) or (IVC) respectively as
described hereinbefore wherein said compound of the general 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:

Ry HENOS N R x HNOS__n g
e e

NZ N
| H | H
X Re e R2.
No VIA NO:
(VIA) (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



Al ternatively, a conpound of the general forrmula (1), (1A or (IB) may be
prepared froma conpound of the general fornmula (I1B): 0 802Y wherein R,
R2, R4 and X are as previously defined herein via reaction wi%Apd2084R10
pi per aziwgloreempound fol | owed by an &pgi onal di spl acementpcEBIbODIE7I Nt he
presence of a hydroxide trapping agent and -OR3- as detailed hereinbefore
for the preparation of conmpound (I) from conpound (I XB) or (XXX). 8 April

/ / / f I
(11 A) or COMMRSHNGE Sssarsing.do e Fedfiads rovioGay Aeicsh HHoDr CoBididE | or mul a
(IVA) or cblrﬁffaur% i tHE)g éﬁém%hhuﬁ v ?HNI\M)'?W(G\)@ froiRompsasiy R . R2,

R3, R5, and X are as previ ously he application of known
met hods fQﬁrthe:gamenal fornulae (\JA) or W@Cﬂ\(\@)oup wherein Y is also as
previously defined for formulae (I11A), (I11B) and (11 C). Such reactions are
previ ously described for the preparati on of conmpounds of the general

for mul ae Gathpddndsad tMé/bthialffbﬂﬂu mewﬁeﬁ n X Cenedyrbef tee (XA

and (XIB) res ectlve y. A conpound t he general formJIa (I'VA) or (1VB) or

(VO afram 2 yemKyedias)inicy, @i #a dytraon; To Ry @EsteRficalioRe then f or mul a
(VA) or (YBrirfdltion( ¥ hné stiably Yrotécted ﬁﬂ:‘b’hhlczggﬁi and subsequent ester
hydrolysis.

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,



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 #88@2084d f or
cycl i sat i ¥R BR7H %e conpounds of general K nulae (IXA), (IBXBYIBOWOIFKC): A
compound of formula (VA) or (VB) or (VC) may be prepared by reduction of a
conpound of formula (VMIA) or (VIB) or (IVC) respectively: 8 Aprll 2004 WO

01/ 27113 54 PCT/ { ML A5 nNR (ﬁ\ﬂ PholNCE, ( Vifdndf2 {1 ?}ﬁb@énerm

R3,R5 , R6 and X are as previous or conpdunds &
fornul ae (VA), (teahydoforn), b1/4€ﬂlommt i oaeétomthlsd yti pylddmecat MNW-i C

t f hydr o e at i roce. previ ous| etailed for preparation
01[ agingtr)unés 019 ‘5&'&‘5’% '% H@@d&émlaﬁg%ﬂgﬁ from corrpounds of t he
o e Gf)sfoﬁidrﬁ)or?foté&éﬁdrﬁ)hy‘ﬂ%&&étbﬁ’&'sbdluﬁﬁj???bgé%gt_.npouh 014 forrrul a

(MA), (MB) or (MC nmay be prepared té/ reaction
(VI'1) as defi nedalspsideotagejharavith a GritoC salkanolpwater arfmixtunes(theredf] A) or

(XITB) or (X &) ptfGMe SbhilRh br phRsSidthydritie; fittiim, scgziitzlmNgrzpotassium
bis(trimethylsilyl)amide, lithium diisopropylamide 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



N2 NO2 CO2H (XITA) (XIIB) (XI1C) 8 April 2004 WD 01/27113 55

PCT/ 1 B00/ 01457 wherein R3, R5, R6 and X are as previously defined for
conpounds of the general formulae (VIA) or (VIB) or (VIC). AjAprH 2084

previ ou¥Q0HeUad# 1 ed a conventional afjRe protecting groupCIVIBaK/Ey7 i S
preferred for (XI1A) when NRSR6 is a primary or secondary am no group. The
coupling reaction is analogous to the reactions of (VII) with the

i bed
herein 3. SnESTERR08 P B orePbe M 4t Bbpfingate cofab 8 SR (9 rmy e
prepared topper(ihavstate) opfunter sulcaliéd Y@bidberg! YBnditions. Buch &reBScti vel y

as descri bed herei nbefore wherein said conpound of the general fornulae

(1VA) or (Foupling i preferably camiag: eubindbegresenee 1of & suitable; baseofe.a.

(VR Moo PYEReRCE] & eyl plnt, Yhbal 4A fdlegliar e PR e - 12

previ ous| y shiveal sushdashdichiorométhaneoodiN-methylbgrroliding, dindeoptiosallyi sati on

re anal ogous to.the previqusly described
a 9 unaer microwave lrragtaaox.

(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 (I), (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%



cyclisation for conpounds of the general fornulae (I1XA) or (1XB) or (IXC)
and wherein said cyclisation is followed by reduction of the resultant
intermediate 8 April 2004 WD 01/27113 5 PCT/ |1 B00/ 01457 conpo@ies! 29or di ng
to the mWRA#37HPeevi ously detail ed hBrigin to provide conpaammec/oeisst he
general formulae (I1VA) or (1VB) or (I1VC) from conpounds of the general
formul ae (VA) or (VB) or (VC). Compounds of the general formil a (X110

a d v,
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gener al 1 é e prepare
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with a coapdlalndbut)ﬁ 1. equiviaterRof alkyteting agdrt at abest G ously defined for

compounds of general formulae (1), (I'A) and (16), and J is a suitable
| eavi ng group, e.g. halo (preferably chloro, bromo or iodo), C-C4

al kanesul gh I | geg,um ‘ﬁ’?'?fﬂ?ﬂ (such
as benzengéﬁparﬁmnoﬁg ai(cl)trbm%{tft%ol enes u#j ony oxy;OHHGaQ[‘%ﬂee?%ir@E@r%%ai(of an
appr opri at e(lda s, (IBpcaonrhe Ioptamed Hmmr@mnpmmdn‘ of thi geneoali fiermuta (1)

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



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

al kylation is conducted at from about roomtenperature to about 120C.

Sui t abl e base- sol vent conbinations may be selected from (a) %88r#R04

pot assi YHP 8K2H8&%i um car bonate, sodigfy or potassi um bi caPCIIBIEII4ST a
tertiary amne such as triethylamne or pyridine, 8 April 2004 WO 01/27113
PCT/ 1 BOO/ 01457 together with a C, to C4 al kanol, 1, 2-di net hoxyet hane,

tetrah LOXaNn, I Lt lde Wel = .

i ety PATSERT prdect bR i actotiatite Wil sttt Bbaoks ", oreani,

hydr oxi dehemistry aroliterature ppededent,ufrod rdandilp4acadssible dtartingopidienialei th a C,
to G4 al kanol ., water or m turss tr\ereof; ..(c) lithium sodium or potassium
hydride,“ﬁ'ﬁ'?ﬁPB'FﬂPf@é%lr%ﬁﬂ%ﬁSBB 483¢40R epnditionshet hyl si |yl )ani de, |ithium

di i sopropyl am de or butyllithium together with tol uene, ether,

1, 2-di net hoxyet hane, tetrahydrofuran or 1,4-dioxan; or (d) under phase

t r ansf erMeraaYve).s persansdskilledsin the art avill Kye sawarei ofn varidtions of, agdr oxi de,

t oget her w1 Ly ] f aqueous. sql.ution. of. sodi um or potassi um
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sol ution, of t@ﬁ) substrate in a suitable solvent, e.g. anhydrous

t et r ahy dd4r OF GB) t6 be ebtaifgdar bonat e i n di net hyl f or mani de (DVF) i's

enpl oyed, and the resulting anion treated with about a 10% excess of the

required R J. (ii) reaction with a conpound of fornula R OH, wherein R is
as previtegharuateukisilly caceapiablonasid cdddition gratter of therddmpsurids of (1 A) and

(18), formulae (1), (1A) or (IB) which contain a basic centre may also be'prepared in
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 of a compound of formula (), (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 (I) or a pharmaceutically
écceptabie 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



usi ng cl assical M tsunobu met hodol ogy. Typical reaction conditions involve
treating the substrate with the al kanol in the presence of a Apri

triaryl phosphine and a di-(C, to C4)al kyl azodicarboxyl ate, i $ARMIRN0Gap! e
sol vent sWOWLE313t et rahydrofuran or B B-dioxan, at from abeewIBeb@I4s® about
roomtenperature. (iii) reaction with a corrpound of formula RIM wherein R1
represents optionally substituted phenyl, Het2, Het3 or Het4 and wherein

sai d Het o] cor ally.unsaturate the C atom
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out in thtsotQmeemuattmﬁs of the t:ampeuhds@f(thegormmnrqlﬂanﬁ)ﬂhamﬁt céutic?]aﬂyng
sol vent suc

t
e or onBeebebls, S UEioE foF sxpaik, thase BpvPishoR Baicadive HPOPGwaye
[ rradi at sih 65VH 6P i %&a@@%%l% érﬂb%cﬁo&%st%@rtf‘ss ¢ s halo,

preferably Dbronp, under condition$ _su e for~cross-cou
hal ogenat digtibsgdiopostudies. Whatiated i.es *Hs anel carboni 14, (iie.j J*C, Saoﬂmpesem‘bl onis

f t a system
(2P pepRBhE B tad 1o e R nna Rt B g etk iBc EUbeEh =o T or
exanpl e smbslimmorblmw lightoped) stichUas adBiRef@MY 81Y., 2F!U<?ﬁa)?saf¥d?ﬁ“6<?ﬁ?mw th
heat i ng,Aé%; |call t about 70C. 4.1 Thus, a conpound eneral fornul a

(la), vanjpgassresutting; from rqraategénetahahmtam fan example.e as

previ ousl Mcfiﬂs'e@leﬂ Vit h&IRIRCSEIUBEd 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,



general formulae (1), (IA or (1B), nmay be obtained froma conpound of
formula (1XAa) or (1XBa) or (M) respectively wherein Rl is h dro en, and
R2, R3, R5, R6 and R4 and X are as previousiy defined for f Ofn) |

(I XB) orWO(qlb'(@ﬂ" under the sane cor§li’ti ons as.those used P@Tllntlotslatsanver sion
of a conpound of the general formula (IXA), (1XB) or (I1XC) to a conpound
of the general formula (I), (1A or (1B) respectively when Rl is other
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detailed hereinbefore for conversion of conpounds of the general fornmnulae
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equi val ent s of sodi um hydri de in tetrahydrofuran solvent at from about -78
to about roomterrperature and from about 1.1 to about 2.3 equival ents of

al kyI at i HHo3phof 3 DOy Botivityout 70C, or from about 2.2

equi val ents of cesium car bonate as base in di met hyl f or mam de as sol vent

and about 1.1. equivalent of alkylating agent at about 60C. 5. In a ygt
further '§h6e¢¢m90uads;oftlmespsesemﬂpmum metmegbmda*selbctmleﬁm?) (1A

or (18) ﬁﬁwmﬁl&&gneﬂn Wit PEERRHBAE hofifed 38Tt dyRiiE gunbshne
3',5-monophosphate (cGMP) and cyclic adenosine 3',5-monophosphate
(cAMP) phosphodiesterases were determined by measurement of their 1Csg
values (the concentration of compound required for 50% inhibition ofAenzyme
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



wherein R10 is H, via a suitable alkylation reaction such as for exanple
with an alkyl halide and a suitable base e.g. cesium carbonate and nethyl
chloride. In a preferred process for 4he preparation of the

accor di ng™MOPYHH3 present invention &fpounds of general fROTABONO(4SY] B) are
prepared from conpounds of the general forrmula (X I1B) according to the
process detailed in Preparations 96(a) to (h). These conpounds of general

f I | I

ccor di ng P tlpSe proQly Gedhy PorcHE HBEE lodiBRCEOAMBIEET U5 4, o1 e

? conFounmmdiﬁgaiimrd thef guromica c(eg_kfﬁl)e? Nyﬂ\]mbrsmm @l@gngepfw%dﬁctgwwp alr i on

epare accordin 0 e pr sS, detailed in Prepa

02 e oHRRHGOBE T b et PR i el
d basi keld ' ; S an

102 10 1 orh Sanaild, Sobe ALl of erdyriericP It Bfesciebor Al RS, 2

4- ami nopy capceriratians andk low sebstafte geGMBIorfaAMBlina 3:VIrajio uabieledatod

o FARBSET Bnd 0 o o ' o 05 Sl e "o

X), fRP he: | 4 f Jrad! e it her
f:o%me?(r:i ;P‘{%‘f' aval ngﬁqugltrﬂ @ﬁ@i{%&g‘{? nlt)lll@éd s‘%rl e-(rzlﬁggian E -)g%tzrisl ned either

by anal ogMg@i,h 1 trhg/mir boeineesemes calbomin]i n l?bact&;ngpavaei immged_CWilhn or by
conventional 8 April 2004 WO 01/27113 6 PCT/|B00/01457 synthetic
pr ocedur e SNZYMe, dneaed 4o5,50160s mim & r3P°Ce1a 9 s30% sHbslate WERRYRrstry or

appr opr | apoorEftERtd vith 8D LORMIN SRRGRTSPA Begdlcdinf Sl ST 0F |

the art wrédpdutivawmiabelledveydliehuciebtide, forRDES Dt andhatt).v laties, wehore

PT ocessessggfé%r ér?g Oslhgﬁtrar? ifgra% %[lini gﬂ}ap %mc atrmel ggagg gvere allowed to settle
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



Preparations sections which allow the conpounds defined by formulae (1),
(I1A) or (IB) to be obtained. The pharmaceutically acceptable acid addition
salts of the conpounds of- fornul ae'(i/), (1A or (1B) which c®APHiIZ004 basic
centre mapoaksszbe prepared in a c@ﬁ'-entional manner. BypchAgoebi4s7
illustration, acid addition salts of conpounds of formula (I) (nore,
particularly IA and IB) can be formed by reacting a conpound of fornula

. : . id eith

neat "or  SHORBE R 1B0-lt SBIiEErRY dresien shon AU seestifl Iot et of

sol utionmgsenmg}aje@@mé‘pbggaédz?m or the reaction solvent can be
uc

stripped off by conventional neans as by evaporation under vacuum
Typi cal salts which can be used in the schenes of | to 3 are given in

PCT/ | BQQIFQ'ﬁgﬁzn |_E§é§gﬁl e of salts of conpounds IA and IB are the p-
t ol uenes ; enesul fonate, canphorsul fonate and et hanesul fonate
respecti vel y. ThiawaBeRisbbSad iy vitecmpialehniting the edphtiy of g' dompeinde

obtai ned in an anal ogous nmanner by treating a solution of a conmpound of

formul a ©f fhe inygntign o gphange sodiwn AtfpIpssidednduced rﬁ@xa:iolyﬁﬁg)ref salT th
(s ' lon- resi nigues. e
r asont | EoEAcY e BMEICabentRUAP o HROS 85 HBSEMbed RN SIAr",

conpound Baflatchet dlor(Buit.a). Pharmacel. piegsradeysuppl.), wbaaaepisgPyg salt thereof.
An isotopic variation of a compound of the formula (1) or a _ _
pharmaceutically acceptable salt thereof is defined as one in which at

| east ong, giv8Ackivity ' €Pl aced by an atom having the same atom c number but an
atomic nmass ditterent fromthe atom c nass .usually found in naturé. )
Exanpl es of i Compmmds were Iscaiined inCarddsifiétlise@bas ROOAmne tiedir carl be

' ] n of.the formula, (1) and | .
' heorpor %Egm nta ef Lul g&’m%?stratton, fo enhance th(e ;gressure 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.



pharmaceutically acceptable salts thereof include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorus, sul phur, fluorine and chIorlne such
as 2H, 3H, 13C, 14C, ‘5N 170, 180, 31P, 33P, 35S, 18F and 3608

respecti VEPPL2Wa%tai n i sotopi c vabirati ons of the conpound@IﬂBomeSWornula
(1) and pharmaceutically acceptable salts thereof, for exanple, those in
whi ch a radioactive isotope such as 3Hor 14Cis incorporated, are usef ul
in drug and/or substrate tissue distribution studies. Tritiated, i.e., 3H,
and carbon-14, i.e., 14C, isotopes are particularly preferred for their
ease of preparSudtotabietd may contain bxtipientsisubiens misriryystalinewelidse, i sot opes

h t fford t th t dvant
7 ecul 1 ngaPPBR D, o) SHGUG) ArboRge, | dPasikarpiclm PhoPBHSRA 1 n vi vo

hal f-1i feglwsmé%efhra@qaeeefaeﬁ»bbﬁv%&ﬁt@w tHEIBES JRICHCdi éi’r'it?é?éﬁt din

sone circunstances. |sotopic variations of the conmpound rmula (1)
and phar rAHE&AS segipm etamlm!@temmscamlme sodiurniand mo icomplex

|1 ti d h
P st r arsiR b e SrafRRNGR" | BiRiers! BHeh cder BOMR IR HESEERRp! cs and
Pr epar at umoxymopgmmyluxmlmpr HPMC)S IreRipropAteIiibsss (PPG)i tabl e
reagents. It wll reci ated by those sKilled in the art that ‘Certain

pr ot ect e FUHERR aGRlALn a@pl (ﬁ&ﬁﬁ@undé’\dﬂmqw&w dubticating 1a)ger\ts Asuch &$ BY,
whi ch ma%’nQﬁ g@% %rtéé’r’été Osfearic! %%L Srye[-:-@}l eﬁ%ﬁ%@a}t@ r‘g@y & B ssess

phar macol ogrc activi 'as such

adni ni st dnedodedal | y or parenterally and thereafter netabollsed I n the body
to form conpounds of the invention which are pharnacologically active.
Such derivatives may therefore be described as "pro- drugs". Further,

cert i n CoMpOUSR @SmbbiBAS BY htid) ype! iy dlsd ??grﬁﬁlﬁy?&tasaﬁler? - dr ugs

of other conmpounds of the formul ae" protecte
deri vat i \@elatimgapsifes. dPc@grredfe)@tmgaiandshzsfregmldenaludfedambees(att)h a(lA) or

(IB) are e he |. vent Sui t pratecting
groups f c?réilﬁ@gi’ ﬂ“!‘%cgﬁ’g ? h@ﬁt %“%@"ié @gﬂt &?’FEP?‘T‘ P"QF ot ecting
aqueous suspensions and/or elixirs, the compounds of the formula (1), (lA) or
(1B} may be combined with various sweetening or flavouring agents, colouring
matter or dyes, with emulsifying and/or suspending agents and with diluents

such as water, ethanol, propylene glycol and glycerin, and combinations
thereof.

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 copolymer 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



G oups" edited by P.J. Kocienski, Thiene, New York, 1994 - see particularly
chapter 4, page 118-154 for carboxy protecting groups; and "Protective
Goups in Organic Synthesis" 2"d edition, T.W G eeene & P. GMPMOP,“ 8
April 208001201181/ 27113 (/' 2 PC@/H BOO 01457 V 'V W ey pé1riBvALdiseNce.
(1991)- see particularly chapter 5 for carboxy protecting groups. Exanples
of suitable pro-drugs for the conpounds of the present invention are

descri bed i s _of Today, Vol une 19, Nunber 9, 1983, pp 499 - 538 and
in Topi cgei ﬂpgﬁﬁ%ﬁ‘%?e&éﬂ?‘éﬂgel, pp 306 - 316. The biol ogical activities
of the compounds of the present invention were determ ned by the follow ng

test methods. Phosphodi esterase (PDE) inhibitory activity The conpounds of
the present i na&htdispetsing por dlissalyitgs dlosage v forowiatio DDERs)himays. | n

it PDE..j ki ki i cli nQsi n . -
5 5 - rora PR Shb ke otedSnie  8Panal e S Sa8% MBiesimphiie (cavp)
phosphodiaei, rescamyeiose dsddium, TRdspovidses,udirRigesibi® fadidiebthyl @ePylatedl ues
(the concentration of conmpound required for 50% i nhibition of enzyne

acti vi t ypthyticeliniase) getptivpmysroxypeapyimethysealivlase, imagnesiver steayales

SOUr CES, 2l wd] u e r i l ets,

oA iy SRR RIS GRtCTarsuia, WSREuSRbS JBR6L, fibd

essent i asiligapsilicon dictided s?ﬂiuw Jﬁaﬁ%’a@p?‘;dﬂim %Drz_gi)iﬂnfagaﬁ hem ,

1971, 10 1). .| rticulap, the cGvP-specific ) and _t he

* oa i nrsiiel wildh TBeerPatkparinG QsSR0SI HAFEE 30 SBSCHS or nosum

tissue, PPy é?ﬁﬁ I (o) Y] ol Sl PDE

( PDE2) vvgs obt g{i’%:dde'ﬂ ror??#gr?g‘nm(é)FE{S@[%\%?#&ﬁﬁ{gc%s%g‘r%%%cggleﬁodql in

( Ca/ CAM where the drug substance is insoluble a fast dispersing dosage form can be  {
prepared and where the drug substance is soluble a fast dissolving dosage

form can be prepared.

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



dependent PDE (PDElI) from human cardiac ventricle; the cANP—specific PDE
(PDE4) from human skel etal muscl e; and the photoreceptor 4& from
bovi ne retina. Phosphodi esterases 7-11 were generated from f% P”I
human rec¥AZME cl ones transfect edE)l‘}‘\to SF9 cel | s. Assayl?x:mowoplsvfor med
either using a nodification of the. "batch" nethod of WJ. Thonpson et al.
(Bi ochem, 1979, 18, 5228) or using a WD 01/27113 8 April 2004 6

PCTABOO/ f th t d ti f
it o R VR TR S S
under pr aghich wib®e mBBK@ZQéEé%E’ﬁny|1ﬁd|$m§mtseﬁth§n@fff it vék? Wi th@hi bitors
was investigated by assaying a fixed anoun enzyne in the presence of

varyi ng 896 pweight agd fespanse: obithe pamiculay paliest.r Jﬂ'@ abe@Hosages\mrein a 3: 1

The 1 nal S SCa dftne;atetand el “TRb oA AT colib. Bpidvaiifbabeen,

Tri ts HtC| c\;p‘lér? nghér mMIoWBCIdasage mghgés :l?ga Iggérlmf attm gddgnpard wnﬂm:g%é/ons wer e
initiated w nz i nc r mn a 0 give %

subst r at eSCPB?erv'g'l' Y’&W&“P@r Lrﬁ) tsgﬂ'eﬂn Rerssn W"'ﬁ‘ﬁ?lﬂﬂﬂ@?'ﬁﬁgﬂfﬁ gpiheeads
(cant a) nitikathetopbehlih oo AL SRaEh) CcdpbEfid AP pier PDES 9

and 11). Plates were re- sea I ch™ t he
beads werigventioowmayt be daken as 4 singdd dose om arhéaajeeqmmm basis (ikmuag ed on a
TopCount (Packard, Meriden, CT) Radioactivity units were
converted%tegtegé{gﬁ%ﬁﬂl of an uninhibited control (100%, plotted agai nst
i nhi bitor concentration and inhibitor |Cw values obtained using the "Fit

Curve' M crosoft Excel ext en5| on. Results fromthese tests show that the
conpounds=A pled Gang etinormpiatio are potent and sel ective inhibitors of
cGWP-specific PDES.

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



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 1 G50 val ues of |ess than about 10nM for the PDE5 @ARFIR904Nbr e
pr ef er r SMOOYAH3Ends, such as tho e‘of Exanples 3 - 12, 1£CHB0AW5723 - 30,
32, 33, 35 - 46, 48, 50 - 59, 61, 62, 65, 69 - 74, 79 - 102 have ICSO

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

35 ¢ o, CoRpOR Bt ey 5 BeRymingl by rcliding i el 1 geflyr a”hpteing 7,75

96, 98 amoanhavheIpfiéﬁsunseutmtaherqmnphsmabmnmmﬂmmt onay benfaidka enzyrre
Especi al | referred herein a co ounds '&IB‘E have an | C5Q. val ue of | ess
g agt g, 6.

than abotRIUHY GfoPUsRENsiQN Af| ?h%ﬁf‘"ﬁ g.aH8iNgo & "Hm%r%fbl y |less
than aboerhaaaivhﬁ@rthéftﬁ- Wg e&em@sbweﬁprwh.eﬁtm gdﬂdrﬁ?ﬁﬂf&éht‘éﬁﬁ of

greater than 10-fol referably greater th nore preferably
8 April lgbmanme@llsgrmm tn ateo@apsmm ancbeamtridgesmade, fovledampie,

e2D 2 A D8BTS Sl ) B BB BB o1

det er m npoWdémmig Ao i dampdur’i P ReUdEmuRl (1) helA) noe(IB) ind @ 0iamee sodi um
ni troprusside-i nduced relaxation of pre- contracted rabbit corpus

caver noskeweerhare such aslaciesajesslr®ed by S. A Ballard et al. (Brit. J.
Pharmacol ., 1996, 118 (suppl.), abstract 153P). In vivo activity Conpounds
were screened in anaesthetised dogs to determne their capacity, after Lv.’
admi ni strati errdsol @nhdrygeowder turaaﬂalricmsr asepreferably anapged s dvatnosa of

t he penis |ndu by intr c er ngsal ecti of sodi um nltro ussi de,
Lt noCh Gt Bteae Aot or A HaTa s oyt S0 s0Red Acampgund of the ~' ¢

formula (1), (1A) or (IB) for delivery to the patient. The overall daily dose with

Vi

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



(Neurourol. and Urodyn., 1994, 13, 71). The conpounds of fornulae (1), (lA)
or (1 B), their pharmaceutically acceptable salts, and pharnmaceutically
accept abl e solvates of either entity,.can be adninistered al ch8PHAC04| n
human t heWdY28118| general Iy be adiitstered in adnixtur PGI/EBIOAL4STI 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 b el ) Q4 : SOl vat es
t her eof cgﬁﬁge agmiéﬁl S |f.grpel-33§m§ﬁc§1sté@écsc§%b€yo@l?orﬁs%|gﬁ?l r?%mﬁﬁéﬁ?%n%tﬂe form
of tabl et8 presgrvaties such ab abenzydalkonigel chlodgeul Alternativaly,dhey ehay bes,

sol uti ons,ar spensi ons, ich may contain flavouring or colouring

agent s, ff(?rmﬁ% i"&?@-o,mta'éqv}lgfé'ﬂb,a rﬂﬁﬂ"ﬂ?'é'ﬂr-", or controlled-rel ease such as
sust ai ned-, dual-, or pulsatile delivery applications. The conpounds of
the invention nmay al so be admnistered via intracavernosal injection. The
conpounds of t fer appligationtopigallia thebskinathe comspeunds of thef fosmutiesfilr si ng or

fast diss i ng S r or, i.n,the . form of, a hi gh, energ l.spersion
or as co a{ue\ apﬁg ccﬂg galt%??lr {Tgcﬂyétes pﬁﬁ’f ?r%fc 8%'[.' [ t(1,"3“ fof'B'r"Iﬁg?%tqso S gﬁﬂaﬁlﬁe
conpoundsoiatméht continingotheTaktiie dompaed %ﬂlsgénu@d coradrRiohveidim sfaresi red.
8 April 2004 WD.01/27113 615 PCT/1B00/ 01457 Such tablets may contain

exci pi ent @X&MBIR. & HEYrecWIRL oM i9femase| off tha followingo sainesafdoilnliquids at e,
cal ciumc . dj iC | ph jjne
(preferab yﬁggﬂﬁ’ po@?% 0|p%tw é’%tg@a sg@r}@ﬂ%ﬁedi g‘%@é’greﬁ@g&iﬁéﬂggg sodi um
st ar ch gl palybkyprepylene scomparind) eenalsifyingveand and rwaten  Altgphatively,i thegat es,
and granul atiaon _bi nders such as | vvi nyl pyrrolidone hydy. oxypr opyl net hyl
ol | 1 osccqTBRCPTM{ARd 25,7 GuiaBllplipa.k Fepie suserden Of distoléadhing
acaci a. Alidxafiisib] ¥ mixhe! SRbhd Gr 3SR 5 T Poling: 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



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

i ncluded. Solid conpositions of a simlar type may also be enpl oyed as
fillers in gelatin capsul es. Preferred excipients in this r éPEMOH(’:I ude
| act ose, WO03R2E&H3 a cel | ul ose, | K’ Qugar or hi gh nol ecul mrrimsighis?

pol yet hyl ene gl ycol s. For aqueous suspensi ons and/or elixirs, the
conpounds of the formula (I), (1A or (IB) may be conbined wth various

svveetenl a W) ouri . y wi th

emul si fyI g ancﬁtoérspgﬂ'g% %‘%ﬁﬁﬁ@ggﬁéy %ﬁh%’?'ﬁﬁg}aﬁé@h&e @thmég Reter,

et hanol ,agminsteretbparentarhlly rslibfjhgeatly o budtdiigonbi nat i ons  t her eof . Mbdi fi ed
rel ease and pul satile rel ease dosage forns may contain excipients such as

those detailed for inmedi ate rel ease dosage forns together with additional
andl or 1 nel udey veoiEny ShRCE (qhBoli of Ridhua M UARSTBRICRTE Phoi e
but ar e velerinasly asceptabled $ait thedeofp or hmeumlpmbemblé soloatd @H @%e, methyl
cet at o078, SIS AL BERIESIed s atady BorepiablRminnulatoe: acr vl at e
Sﬁﬁﬁlﬁgzﬁfﬁiﬁﬁmﬁiﬁ‘?’oﬁa;‘é‘?%ﬁc% PGS ] M velty Lrodi wific, 1 0°°

aci d copistermainedhe dasiag r@;mermemd)routwmfr adreinistetienswhiehdwill b awist| e
rel ease FI%Y one or a conbination of release rate
nodi fyi ngieggﬁptlggéﬁ eﬁ%ﬁ%ﬁ"fb&le nodi fyi ng exci pi ents maybe present both

within the dosageforml . wthin the matrix, and/or on the dosage form WD
01/27113 i. usD?n t he sur cce or., coating. 8 April 2004 PCTIIB00/01457
it 180 be appreciated that all references herein to treatment include ¢

A
curative, palliative and prophylactic treatment.

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
vetennaniy acceptable sait thereof, or a veterinarily acceptable solvate or pro-
drug thereof, or a veterinary formulation containing any of the foregoing, for
use as an animal medicament.



Fast dispersing or dissolving dosage fornulations (FDDFs) mast contain the
fol l owi ng ingredients: aspartanme, acesulfame potassium citric acid,
croscarmel | ose sodi um crospovi done, diascorbic acid, ethyl a%f“‘?[“aﬁog“

et hyl celWQIOH3A13 gel atin, hydroxypr oﬁiyi met hyl cellul ose, PEFVIBaI/IAST
stearate, mannitol, net hyI nmet hacrylate, mnt flavouring, polyethylene
glycol, fumed silica, silicon dioxide, sodiumstarch glycolate, sodium

stearyl fumara It sgl ving as
used herein t orhye ffifet dinedtte RbenibatorobldEs e e 3UF Bofinlipdid 11c
drug subsfarmsa L(E);e(!A) ar. (IBjyher a pﬂmﬁcuuttcallyshmable sals dherlof, or hast

di sper si n dosa% m can b ared and where the drug subst ance i s

sol ubl e aPhagpa e@é’guﬁﬁ@emé&?g v 1§19 Rrerdnyg theeand, tor thermmapuiasiiiads of
the i nvengy thlﬁflﬂn FhéGicAmet Tt Eur‘éﬂvé’aﬁ%"?étﬁfﬁa{)} Pbroptiyticties ?%I!rr{garrt

i ntracaver nosa I nfravenously, Intra-'arteria I'nt’r aper |
i ntrat hecof aynedlqalrcmrmmon ionlwi‘nd:fya aGMPRDED h‘nlabitqr llsrlndm:atameher,e is

i |2 t
i i st ol 24k provifd iR 588 of & cbamendid G HoBRIG 0 S QIRESr Flinaiier,
par ent er ahawohawutétdraarbcmug hﬁére@f ein th@&haméture ding niéﬂu@&r%nﬁfcﬁttﬁé' le

agueous sol ution whi ch may cont ai n other substances, for exa enough
salts or Heatoent eb anmedi¢alccendilion dn whightiphibition tof al cBGMP ‘H‘Eﬁqaeous

sol utlonsdég be suitably buffered (preferably to a pHof from3 to 9),
I f necessary. e preparation of suitable parenteral fornulations under
sterile conditions is readily acconplished by standard pharnmaceuti cal

t echni ques vvel‘-@igo ose sk lled in the art. For- oral and parenteral
adni ni st rat i on'i@sh WF?%E ee‘l‘ﬁ%o aiompaund offiosada (V@A) 8 (IB)eotarpounds

19 ]; 01;nor1(r)ru Lgetéhﬁa%la%eﬂfabﬁéFﬁl\ tﬁh‘rgéﬁ'otr%a%Osesyﬁhﬁﬁegfa}&%%ﬁa n%'l Ay e

(in single or drvided tabl ets

or capsul dsigothereerf, &@J’n&b@Muﬁﬁﬂtﬁr@rMmammab megiciment (olBhewuraWé,s or
solvates LARSRR! of Progtflictic trddthiBrt of% hi2di] 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, atherosclerosis,
conditions of reduced blood vessel pa:tency, peripheral vascular diséase,

| 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



ng of active conmpound for adm nistration singly or two or nore at a tine,

as 8 April 2004 WO 01/27113 j " PCTIIBOO 01457 appropriate. The physician
in any event will determine the actual dosage which will be $Dgfil 2004t abl e
for any WRAAHdal patient and it wFH vary with the age, PORIBRIMO14SAI
response of the particular patient. The above dosages are exenplary of the
average case. There can, of course, be individual instances where higher

or | over ilefnie, rﬁimaeaétﬁefﬂéiétaﬁb%ﬂg ﬁag gty o 'Hg?ﬂdlﬁ% PRRRAnGT LN S

i nvention. The skilled person Wil I'so a eat ment
of cert aBHienoMIc: aod paripheral metg‘op&thyaaud FiSE;)artlculnp ailalnbtlmheul'apathynve ntion

. ded
Gosi r ody 2B siadofs MhBite B o, P REs i A BRI cHioRtshs HOME cal 1 of
Exanpl e 1e§ARt636 Taikme! pseRdsia? ek Heehds 76%&@5#@&5%&.98%%@8 000

Magnesi um St earatel. 000 * Quantity adj usted in accordance Wt ug
ac'? i vi t y Nutsrasker-eesophagys, aealfissure.diagrearrbyids; hypaxid vasocensteistion or

h
Cabl ot oSF 1654, PSRl SRlRan ko, Mactiamdh 8P, SHriClhaly Beiied o o
t he i nvesonditionainclide MED aqwdli F&B! er ed i ntranasally or by inhal ati on and
ni el delivered in the formof a dry powder inhaler or an

Rerosol Spr ay MAGQAPYERS e amat HPeBBOHNG el PENUE (s IANBIES), 1A ay o
nebul i sevelrinBrilScikiitalb saittHbie! 6r VRGN acfeftable solvate or pro-
drug thereof, for the manufacture of an animal medicament for the curative,
palliatve 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 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



di chl orodi f | uor onet hane, trichlorofl uoronethane, dichlorotetrafl uoroethane,
a hydrofluoroal kane such as 1,1,1, 2-tetrafl uoroethane (HFA 134A [trade
mark] or 1,1, 1,2, 3,3, 3-heptafluoropropane (HFA 227EA [trade $AP#|3004car bon
di oxi de OWOSMHEH3suit abl e gas. In théfdase of a pressuri seCTEBOGSHS7 the 8
April 2004 WO 01/27113 6 PCTI1BOQO 01457 dosage unit may be determ ned by
providing a valve to deliver a netered anount. The pressurised contai ner,
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C e ar

such as | actose or star roso or dry ornu
~preferably arr &tifjdarther,t thatinvesiidn pm\mlmiadneﬁzcmt of treéfitig cmrnreventlrig omlto

i 1) (1A B) for_ del th
ot ent. TSR UyshipignclWED, imbpicnees s Jerigle segial ysinlbtye of
from 1 to (PSDyUclitbia dyBRinhchen 2fhaleShficaetive %ei‘uél' @@éu%oﬁﬁs?d&f fole

usual l'y, in divided doses throughout the day. The co
i nvent i on SR¥yalAroysaldiseides e fsexualpain glisorder, demalmsexualanrgasmlc
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propyl ene sgfotonin, ré-aptake i?lhiﬂll@r mmwtmmiedehéxdarwgbmi&rﬁ prERshtUrB

chl oride, fl uorocarbons i()et hyl ene ycol ethers, sorbi tan triol eat e,

ol eic acl@POug f’&?’ﬁ‘&ﬂp{fbp?a ﬁ@'gibﬂmm!% hyperiasiaolBRiihebladiier utlet or (1 B)
or salts %strﬁ&id@tlﬁéoﬁtﬂ?érﬁ:%f siableP UnBBI e USRaAt (Bt Qi) Shgifa,

suppository or pessa
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



or they may be applied topically in the formof a gel, hydrogel, |otion,
solution, cream G ntment or dusting powder. The conpounds of the formul ae
(1A and (IB) or salts or solvates thereof may al so be der nef fApril 2004

adm ni stWpdd27fiBe conpounds of the Pt nul ae (1), (1A orecemBoomIsssal ts or
sol vates thereof may also be transdermally adm nistered, for exanple, by
the use of a skin patch. They may al so be administered by the ocular,

g . . ' he. b
Por mu at S50l B AR of Flors WiRs8 s Semplnstion B 57 By |
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conbi nat fomala sexuak dyskunstion: (RSD); uelitow dysfunstion femalenhypoactive .
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(1A) or  distrder, femblessexuat ofgamis dybfnetion (RSOD), kexaal dystunctiornedseli t abl e
oi nt ment , cont ai ni ng the active conmpound suspended or dissolved in, for

exanpl e, 1@ spinal gard ipjury.osleglive,§eeotening lfeeupfé’qkeoimhﬂgtornﬁs&‘é?l%ﬁnewed li qui d

etrol at ' ol 0 . .
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can be f bypeiplasia (BPH), blﬂdmlnIcmtllebbbstnuctior[;-ria?mrtlimmeemﬂaiﬂepunldlweiol ved in,
for example, a.mxture of e or. nore of the fo w ng: mneral oil,
sor bi tag%nﬁm‘fﬁg?@ r(g"t} @,zrrgt%& 909iRgy vperepsian, Pl‘ﬁ'ﬁ?'@lgrﬁa Pertgnsion, lyso[] b?t e
60, cety I m}ﬁ . ; coho
and mtthf@}ﬁ%%ﬁpﬁ%ﬁ\;}%?ﬁ&ﬁé{ﬁﬂg @ggrm ’a%°'§|"?f’; ?I‘%ﬁgor ( Igj ma@ g“é% be used
in conbhgadi igilure, atherosaierogis taonditioas cob saducech land: vesseln paterfoyy m { f
i ncl usi o....4 - i usi on_conpl exes.wi th.dru |.ecul es. For ion of a
dr ug- cy@%@ﬁ%@?ﬁ%ﬁ@@% §S§eﬁ§9- %ﬁ&ﬁ?y nftFﬁatesm({'J’E%fji”??',erQﬂ%esolPrﬂ\c Sy at e,
bi oavai | alledgid Bsthma, 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



and/or stability property of a drug nol ecul e. Drug-cycl odextrin conpl exes
are generally useful for nost dosage forns and adm nistration routes. As
an alternative to direct conplexatipn with the drug the cycl®8e#tZ004 may
be used V¥Q@O¥A7M3xiliary additive, fg as a carrier, dil (ROTIBOS/O1457

sol ubi li'ser. 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/ 5 | | i n=h I ] nj St i pn of .the conpounds
of tne iioeatadh PedesingiLE PRES0B0HE. Encltho 4 noMwstBotste Bt and.

for exanEg prosthgRnday oESi @@r@ﬁmqn/elﬂmhmm¥mmdeg§ém§§me%ed W th
I ntracavernosal (1.c.) admnistration. A preferred oral dosing reginmen in

MED for Rfostpglandinsrednd Larivatives tthersy ingluding othesen despibed etiuil®d. 1 n

From s AR a884-5nd Be) B5h My 20, B3 MastEbAad Herd BV terélicrs - "
absor pt i PPGE}! PGB #GARLIPGBS! PEF:08, 10kg/diox0 PEH:, DF-hgdroxyi s PEEd
parent eral | Ez sublingually or buccall ér or veteri naréﬁuse, a conpound of

formul a (FPGEz( | RGBar - 194wroar-P&Azy ofl Brhvelioxy-§Glzec e iGEs® searboprasteof , or

2 sui t by heeRTgRIRRBSE b faing. SinsPritioho s rovtfiatoRt nor) °°
practi ce metériopeostesuprostune, tiappestrand fnbxisditesraridier t he dosing regi men and
route of adm nistration which will be nost appropriate for a particul ar

animal. It is to be appreciated that all references herein to treatnent
I ncl ude curative, palliative and prophylactic treatnment. Thus the

i nventio [ JAFViTascTeX =3 N o i und of
formul a E(beﬁ%ﬂ?ﬁ%'r@ (%I %? orﬁg '%ﬁ%?‘?;ggﬁﬁq%ﬁ‘??y gccedpt a@?g @gﬁ@@fher eof ,
or a pharara@denaceptors aoraepecapterssal adiackars.p Suitdblegcompoaatis for use
herein include: the a-adrenergic receptors as described in PCT application
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



together with a pharmaceutically acceptable diluent or carrier. It furt her
provides a veterinary fornulation conprising a conpound of formula
(I'A) or (IB), or a veteriLnarily acce%rable salt thereof, or & Apd20P narlly

accept abjye ¢30hMat e or pro-drug theregff together with a VEEEER IR dshY
acceptabl e diluent or carrier. The invention also provides a conpound of

formula (1), (1A or (113), or a pharmaceutically acceptable salt thereof
or a pharnaceutically acceptable solvate or pro-drug thereof, or

phar mace u’t!tr@g!vcawpdswsorb ec Smngnanit@te,nisosorbige cdiniifatgo Pﬂ@taﬁ‘mﬁhﬂt@ e as a

or (1) eratiale, Al | Burabiby €5, FRRRRHISHEG ' (8O 81,

accept ablmoqmdliﬂbsydﬁorﬁmme dmsuthnn@@f Saiitreso-et Rrageayly peiolliamingn
cont ai ni ng ﬁ _)é of the foregoing, for__use as an ani mal nedi canment. 8 April
1
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the curati.ve tive or prophylactig tre nt, of a di cal . condition
for whictPias %'@E/PZFﬁSfl FURHHSH 'gwfé)q’émm?dl IE‘ﬁt ed%ﬁel"’étr‘?%"atpaem?éﬁ'sybﬂ%w ded
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sol vate or pro-dru ereo in the manufacture of I cament for the
treat rrentapﬂilcaﬂm&?@eﬂmé@ﬁ’&l.t&ﬂﬂﬁoﬂ n whi ch inhibiti on of a cGW PDE5 is

desirable. It also provides the use of a conmpound of fornmula (I), (1A or
(113), or -a veterinarily acceptable salt thereof, or a veterinarily

accept abl{d) solotet 6r fiore potashivg ¢HimnRPbpehers. tQQnéméLﬁcﬁﬁésmﬁ\ Sharielanignal
medi canent for the curative,
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



pal liative or prophylactic treatnent of a nedical condition for which a
cGW PDE5, inhibitor is indicated. Mreover, the invention provides the
use of a conpound of formula (1), (l1AL.or (IB), or a pharmac@aefilciOty
accept abl WO 271Bhereof , or a pharmaceufical |y accept abl @CITABIGEESDr
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| abour, .dysnenorrhoea, benign prostatic hyperplasia (BPH), bladder outl et
obstruction, incontinence, stable, unstable and variant (Prinznetal)

angi na, {(fHypeet engnore  compesindsywhighe inhibit | angiotensimmtanusisting .enzyme

B her oscreBLaE & 4l Rotsiie hiBlos S angBRISH R0 stimicr a
vascul ar ghdaesital erftlopelsiidasy $iicH &s oRthpaalat; dndf@nce, bronchitis, allergic
asthma, chronic asthma, -allergic rhinitis, diseases and conditions of the

eye, diseases characterised by disorders of gut notility, pre-eclanpsia,

Kawasaki ' Qf{g,,e e : ' : / 01457
t ol erance(?n)%u}{lﬁﬁrp e. %Hgéﬁbg??eégéfgé&%%% r?('ap Fg%ét%ééégar\@%oépa %ﬁ/ I ncl udi ng
aut onom ¢ and peri pheral neuropathy and in particul ar diabetic neuropat hy

and synpt,0o t her eof e. astr resjis, Al zheinpr's disease, acute
espi 1 at dhyongidrgrare sitiirelks tor e syRinEse el g EradinnGianiions: .
bal dness, nutcracker oesophagus, anal fissure, haenorrhoids, hypoxic

vasoconstriction or blood pressure stabilisation during haenodi al ysis.
Par t i cul p) pngrasimagnecealicium channel blockers such as amiodipine; 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.



conditions include MED and FSD. It al so provides the use of a conmpound of
formula (1), (1A or (1B), or a veterinarily acceptable salt thereof, or a

veterinarily acceptable solvate or pro- drug thereof, for the8MAACREt ure
of an anW®dV2iHdi.canent for the curafdve, palliatve or prCpIBU0ALLSTC
treatment of male erectile dysfunction (MED), inpotence, fenmale sexual

dysfunction (FSD), clitoral dysfunction, fenmale hypoactive sexual desire
di sorder, fenale sexual arousal disorder, female sexual pain disorder,
femal e sexual orgasm c dysfunction (FSOD), sexual dysfunction due to

spi nal cord iTher gyntheisest of ethee cohmpuundse of ptiak einvenlidn tamd 663Re) | nduced
sexual dﬁf unct.i on, tﬂprerrat ure, | abour, dysnenorrhoea, benign prostatic
hyper pl a eolm('%iﬁ’-&‘:‘,s "déﬁf_e?h%ﬁlnl afe @H§§"? byihe; fﬁﬂ@‘ﬁtﬂgngﬁéﬁlplessﬁﬁﬂl e,

unst abl eppgshrsfibhant Al RgﬂnBéFfP&f@lh)e %%ﬁnd?yigﬁfuhﬁﬂsino'fhe Weggn{ oh

hypertensi on, chronic obstructive pu nary disease, corona Lrtgry
di sease, sediage are veompaunds Zf| thee formular @)k c{lA) osi {IB)candi areonkerbyr educed

bl ood v atenc eripheral vascul ar disease, stroke, nitrate induced
tol er ancgj,%grﬁb‘g%néferﬁq’ﬁeqﬁgﬁ i%’@"ai?ﬁ?%s’f%ﬁ%"&mv@@eﬂhm, allergic rhinitis,
di seases and conditions of the eye, diseases characterised by disorders of

gut motility, pre- eclanpsia, Kawasaki's syndrome, nitrate tolerance,
nul ti pl e scl erlddNucleagmagnetic respnange (NYR)nspealiawere irecondgidnysiagt onomi ¢

vt oms o YRR, OBH Sio B YRABRINVEGD sheBliBinele i plfp (¥ o1
psori asi saseskconsistent with, the propesed ski@aiats| Chabkadténstischdttical aBie”
oesophag&jiaanal fissure, haenprrhoids, Q/gom c vasoconstriction or bl ood

pressur e 819 19¢@n | i5n PadEinRg-millisamsiewafie | roratatrametylsjlape cusinged ¢
o OIS BRI, Bl o TR B RO 22, 2

nmet hod of treating or preventin cGVP PDES
i nhi bi t odoublet; Adiriplated, quartet; myamottblet; ibncbredidog a human bei ng), which
conprises adm nistering to said

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.



-- 8 April 2004 WD 01/27113 7 ~ PCTI I BOO 01457 manmal a therapeutically
effective anount of a conpound of formula (1), (1A or (I1B),
pharmaceutical |y or veterinarily acceptable salt thereof, or %Apm2004
phar mace(WYQ8HPTN3 or veterinarily acc%@abl e solvate or pr@CAABY/AIAET eof , or
a pharnaceutical veterinary formulation containing any of the foregoing.
Still further, the invention provides a nethod of treating or preventing
mal e erectile dysfunction (MED), inpotence, femal e sexual dysfunction
(FSD), clitoral dysfunction, fenmale hypoactive sexual desire disorder,
femal e sexual arousal disorder, fEmahgkﬁexual pai n di sorder, fenale sexual
orgasm c dysf , dysfunctlon due t Q. spi cord injury,
sel ective T >alhovls oL FAZINA-VISURDONYURYIICNA 0 -Viner o dysfunctlon
premat ur e j ' '
bl adder out ' ' f [
(Prinzmetal ) angina, hypert nsi on, Opulm)nary hypertenS|on chronlc
obstructive pul nonary disea L) artery di sease, congestive heart
failure, atherosclerosis, confit ‘w—educed bl ood vessel patency,
peri pheral vascul ar disease, i o hduced tol erance,
bronchitis, allergic asthng, Al lergic rhinitis, diseases
and conditions of the eye, di ses characherised by disorders of gut
motility, pre-eclanpsia, Kawgsgkh' s syndrone, nitrate tolerance, nultiple
sclerosis, diabetic nephropath , heuropathy including autonom c and
peri pheral neuropathy and in | cul ar di abetic neuropathy and synptons
thereof e.g. gastroparesis, pe heral di abetic neuropathy, Al zheinmer's
di sease, acute respiratory faifure, psoriasis, skin necrosis, cancer,
nmet astasi s, bal dness, nutcrackeér oesophagus, anal fissure, haenorrhoids,
lhypoxi c I 4 : u g
naenodi al SenRR T thE il bohnclrtbftolt SR 28 (60flg, Tt} bhd
potassium terf-butoxide (292mg, 2.4mmol) in ethanol (20ml) was heated at

r

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), 2.02 (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




conprises admnistering to said manmal a therapeutically effective anount

of a conpound of fornula (1), (1A) or (1B), or a pharmaceutically or
veterinarily acceptable salt thereof, or a pharmaceutical |y $Hfpri2004
veteri ndVPIN2HdEept abl e sol vate or @9 drug thereof, or PCTaBas/emseUt i cal
conposition or veterinary formulation containing any of the foregoing. In
a yet further aspect of the present invention provides a conbination of
conmpounds of the general formula (g), (1A or (IB) with further conpounds 8
April 2004 WO 01/27113 74 Egl’l | BO§/ 01457 useful in the inhibition of PDES
wherein said conbination is ) \t he treatnent or prevention of nmale
erectile dysfunction (MED), r?(r_;_l e sexual dysfunction (FSD),
clitoral dysfunction, femal S€ desire disorder, fenmale
sexual . arousal disorder, fe |sor der, fenmle sexual

orgasni ¢ dysfunction (FSOD), dysfunctl on due to spinal cord injury,
sel ective serotonin re-upt aﬂkes-r@hl bitor (SSRI) induced sexual dysfunction,

premat ure | abour, dysnmenorrh beni gn prostatic hyperplasia (BPH),
bl adder outlet obstructi on, (i ncont i nence, stable, unstable and variant
(Prinznmetal ) angina, hypert fon, pul nonary hypertension, chronic

obstructive pul nonary di sease| coronary artery disease, congestive heart
failure, atherosclerosis, conditions of reduced bl ood vessel patency,

per i pherAalmixtuse wf dine ditle cmpourtd frém pne'paratcm .'?.ﬂdldzedrg\;lwmm ,afid onchi ti s,
is

of t he RAJRSI R R0ERERYSRRSR e daafpty 5t elfnohomioyes

bre. el aigibd.at TSR 18 UREIATE coBlol! ¥ dtel OYREARRRed FHhIrE! adC! €051 S

di abetic nephropat hy, neuropathy Inc i ng autonom c and perr pher al £
neur opatdencentrated updec |redutaed thmma cantbmh!@p'esmpeapdrlﬁ@dr}hyocelum"er eof  e.g.

935! OPaLsSirBtoqrdBhy PIEH HASdd NP SR gradichi Seape 2oute

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, 5). |

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




psoriasis, skin necrosis, cancer, netastasis, bal dness, nutcracker
oesophagus, anal fissure, haenorrhoids, hypoxic vasoconstriction _or bl ood
pressure stabilisation of during haempdialysis in a manmal (i$H&PUERY a
human beiWi@M/27kE i nvention al so incrgﬁis any novel i nter pedymBoea4dsiescri bed
herein, for exanple those of fornulae (I1XA), (I1XB), (M TA, (MIB),

(Vi1r), (MI1A and W The present invention additionally conprises the

(™" v A 8 O30 B8 ol bR el BBl Rt ™' °
si nul t anqAgteriab ASHAGIMNG soUdditoridl pobtiSiuth Bis@irmethyldily)amide (32¥es5Rig, or e
nat ural |-y occurring or synthetic prostaglandins or esters thereof.

Sui t abl e hPdavRE) Wagiaddedo and Sbe Feaction ¢ondinued fos ajuthas 18 hawrasthe 8 Apri |

2004 WO /] 7 iyl I i =1.

o 0st agl SYHE B8 g coRGEEAER LRI RIESY pretslie BRIHE Rodidie
epr ost i nq@iartitioied bbtveaor Watdrcarkhatind zicerio] anad ithe layers sephasatedn ST d
derivatives thereof including those described in US 6,037,346 issued on

14t h Mar Q{92060 PRAge| was pyararated dinder IRducede peprsere angtathepgride - pea

PGBl, PGk ~ . _ g . , .

19- hydro y°§%@a§§’@ﬂ§§%‘g§y§%’ﬂ§&é%@@§?@%§ﬁ§§ E%hsqtapégr%osr'rg hénﬁ" IHtéon

di nopr ostgradiemtreoh aitchleromibthape:owtbarol (1Q0:0p tas80:10k tepgost the ntitlenopr ost

sui prostune, tiapraost and noxisylate; and/or (b) onée or nore a - adrenergic
Divegyid omg,

recept or ounds al so known as a - adrenoceptors or

a-recept - bl ' G dgyf or ' de: the
o adr ner g T el HETERL I, T8 (e ) 2 B, DS EE
publ i shed.0h (2H 1}, Julde(4th 98), 328 (3 s8)l S0 BH, 4}, 4ntdBH; Bl 4175 (2H, q),

8.61 (1H, s), 9.02 (1H, s), 10.61 (1H, s).

LRMS : m/z 534 (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

\
N

N SN
f o
0=?=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




to a-adrenergic receptors are incorporated herein by reference and incl ude,
sel ective a,-adrenoceptors or a2-adrenoceptors and non-sel ective
adrenoceptors, suitable a,-adrenoceptors include: phentolan1H%Am“2004
phentoldﬁ@ﬁﬁn%ﬁéylate trazodone, al®@osin, indoramn, nBETHRIOWI4ST

t anmsul osi n, dapi prazol e, phenoxybenzam ne, |dazoxan, efaraxan,'yohinbine,
rauwol f a aIkaI0|ds Recordati 15/2739, SNAP 1069, SNAP 5089, RS17053, SL

o0 g9 SR ok SR04 R BB Sy kR g, S

di benar rmqmowadrmneamohawsbmzsnaanaiﬂ%la sepakéieaan'hétdr aﬁ10188 390;
4,026, 894; 3,511, 836; 315, 007; 3,527, 761; 997, 666; 503,.0

4. 703, oeBhase was doed mg%@hzqncbmapow OWQ!’a@@QS’P%F@ﬁN’% Theorporat ed

papaver | HUdR, BOBUEF et plAficd 357 Bbfirin CRRMAarabAY off BficaGerushionc
such as wchmnatham:memar(ot)(%r&) as eoant NO- difond thélQtithe ororapyurdynpounds.

Sui t abl e_| donor conpounds for use herein include organic nitrates, such
as nono- 8r tri- nltrates or organic nitrate esters including glyceryl

ﬁ[%?gg{i‘%@b‘%ﬁ"ﬂfﬁ Bud SRR Ut Podian. fRate fgonT Tao e

pent aer y2iai (idd, mj,e2. mdnﬂZH ayke,2.87 >(4Hc in)y 12.9843; tBi(BHatra), 4.ddi (1M, m),

N acel yi Ioienieth et Rt Bioass (e RB8e Gl ac i one (sno @y

N-hydroxy - L-arginine, anylnitrate, linsidomne, |insidom ne
chl orohydrate, (SIN-1) S-nitroso - N cysteine, diazenium
di ol at es, (NONCat es), 1, 5-pent anﬂﬂﬁ%ﬁ@ﬁb ar gi nene, ¢
The compounds of the following tabulated examples, of general structure: |
CH, 0
o HN =N
g N—R1
NT N
l - CH,
0=$=0
@
N
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,




gi nseng,

zi zphi

fructus,

nol si dom ne,

Re - 2047,

nitrosylated nmaxisylyte

derivatives such as NM-678-11 and NM -937 as descrl bed in publ | shed PCT
ne or nore potassi um chahfiell 28féners.

application WO 0012075 ;

and/ or (d)

Sui t abl e WOt%£38113m channel openers use herein incl udercramos/enady | ,
cromokalim |evcromakalim | emakali m pi nacidil, cliazoxide, m noxi d| |,
char ybdot oxin, glyburide, 4-am ni pyr|d| ne, BaCl2 ; and/or (e) one or nore
dopam ngrgre—agefts—Su-t-abl-e—gepari APEHRES e —Hse—here{
i ncl ude |D2- agoni §ts such as, am pe 6])» %ﬁ%r@%h‘ﬂ)ﬂ@5§n r"@f?%a or
more vagodi | at or Jagents. Suitable vag t gr tR). fP47 rsg N
I ncl ude |ni nodepi ne, pinacidil, {cyclan ?h @ 1 gm; ¥|3rze @ﬁh?ggo%nr imazi ne,
hal o perlidol, Re¢ 15/2739, trazodone zi'émib)di?G'Kﬂ!Hne) Beﬁﬂj,(ﬁd $lgP.Ghe or
nor e t hrjonboxane |A2 agoni'sts; and/ or g_msﬁnq go CNS active agepts;
and/or (Jl) one orf nore ergot alkol oi t § 90 ‘t al kal oi ds ar¢
describegd in US|patent 6,037, 346 i3>um$>nni/ﬂ@16|\(m4cﬂ)+2000 and i nclude
acet er ggmine, bdazergoline h onmer gur| cianergoline delorgotrile,
di sul erdifie, ergd nmr'ﬁ@l eafd8 er gﬁtm(ale) t a0 A8k, thi 120 S e
| ergotriil e, |ysengide, | er gi ne, e e ergo
ni cer golfi ne, perdolide, opi s¢rgi de qe@r@'gtb[}rﬁﬁza"t 'girggggﬁ End or 8
April 2004 WD 031/27113 7 PCT/ §BOO 0L4%7 (391, ed)e 2040 r(EHe oIxeIge, )i ch
nodul at € the actilon of atrial hatrurgtic factor (al so known as atr{al
naturetilc peptidd), such as inhibitof §o3.0@eHaim).eBdbpe4tli s d:34nd/ or
(1) one |lor nore. |conpounds whi ¢h inh | %0@.}/ e
such as |enapril, |and conbi ned i nhi bi Eé fqa?lggl te@& EL iggtg5 PNZy e
(1H, s), 10.60 (1H, s).
LAMS : m/z 530 (M+1)*
8° ~—"o~-Hs[27 |Found : C, 53.18; H, 6.48; N, 18.14.
023H33N7058;0.2002H5002CH3
requires C, 53.21; H, 6.49; N, 18.25%.
d (CDCl3) : 1.04 (3H, t), 1.40 (3H, t),
1.58 (3H, 1), 2.41 (2H, q), 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
9 CH, 47 & (CDCl3) : 1.02 (3H, t), 1.38 (3H, 1),
. O‘CHS 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



and neutral endopeptidase such as omapatrilat; and/or (mone or nore

angi otensi n receptor antagonists such as |osartan; and/or (d% one or nnre
substrates for NO synthase, such as L-arginine; and/or (0)

cal ci um wipenirzgi13bl ockers such as antog' i ne; and/or (p) qmyﬂmmmﬁmﬁ

ant agoni sts of endothelin receptors ard*inhibitors or

endot hél i n-converting enzynme; and/or (q) one or nore chol esterol |owering
agents such as statins and fibrates; and/or (r) one or nore antiplatelet
and antithronbotic agents, e.g, tPA uPA warfarin, hirudin and ot her
thronbin "inhibitors, heparin, thronboplastin activating factor

I nhibitors; and/or (s) one or nore insulin sensitising agents such as
rezul in and hypogl ycaem ¢ agents .such as glipizide; and/or (t) L-DOPA or
car bi dopa; and/or (u) one or nore acetyl cholinesterase inhibitors such as

donezipil; and/or (v) one or nore steroidal or non-steroidal
anti-inflamatory agents. 8 Apri ExaQg@i g\g 01/ 27113 18 PCT/ 1B00/ 01457 The
synt heses of the conpounds of the THVeE h and of the |nterned|ates for
use therein grié K15k (ol groe il ¢ SaylhGe A
nunber of conpounds
of the fol¥ Fpounds

according to the present i nv nt|on o} H Nuclear nagnetlc resonance (NVR)
spectra were recorded using |ther %@rlan Unity 300 or a Varian |Inova
400 spectroneter and were in afl H sistent with the proposed
structures. Characteristic c ' ) are given in

tetra IS|Iane usi ng

parts-per-mllion downfield

P

(]
)

A mixture of the titie compound 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
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




conventi onal abbreviations for designation of major peaks: e.g. s, singlet;
d, doublet; t, triplet; g, quartet; m nultiplet; br, broad. Mss s ectra
(mz) were r ecor ded usi ng a Fi sons Instrunents Trio mass spé%@?@ﬁ@?
the ther MW&MEJIBoni sati on node. RoonBtenperature means 2O TIEDG:458 Apr||
2004 WD 01/27113 7 $ PCT/1B00101457 Exanple 1
5- ( 2- Et hoxy- 5- (4- met hypi ger azi n- 1-yl sul phonyl )ayridin-3-y | -2-f2
met hoxy_et hyl | - 3-n_proayl - 2, 6- dlhygro 7H pyrazol or4. 3-dl Dyri m di n-7-one A
m xture of the title conmpounid fromjpreparation 28 (560ng, 1.04mmvl) and
pot assi um tent but oxi de (292 i n et hanol (20nml) was heated at
100C in a seal ed vessel for é\gg m xture was concentrated
under reduced pressure and ue\parti'tyahed between ethyl acetate
and water. The organic phas separdted, dried (MgSO4) and evapor at ed
under reduced pressure. The ciu e product was purified by colum
chromat ography on silica geP ng an el ution gradi ent of
di chl or onet hane: net hanol a: ?]to 95:5) to afford the title conpound,

43

220mg. Found: C, 52.65; H, N, 18.39. C23H33N7C6S; 0. 3H20 requires C,
53.16; H, 6.40; N, 18.87% :1.02 (3H, t), 1.58 (3H, t), .1.84
(2H, m, 2.28 (3H, s), 2. 52 , 3.01 (2H, t), 3.15 (4H, m, 3.30 (3H,
s), 3.90 (2H, t), 4.45 (2H, t) 477(2H q), 8.62 (1 H s), 9.02 (1 H,
s), 10. 61A (rhixtlresof théve: c@f/npoﬁa@ ftdvi Lprephieatian a82(@drﬁ Ebfsafrim'iﬂ)

4- nethylgl era2|n 1-yl sul phon pyridin-3-yll-3-ethyl-2-T2-

tassium bis rlmethylsdyl)faml e (320mg, " 1.57mmol)” and ethyl acetate
(50ul, 0.52mmol) in ethanol (40ml) was heated at 130°C in a sealed vessel
for 18 hours. The cooled mixture was concentrated under reduced pressure
and the residue partitioned between water and dichloromethane and the
layers separated. The aqueous phase was extracted with dichloromethane,
and the combined organic solutions were dried (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




met hoxvet hyl | -2. 6-di hyd ro-7H pyrazol of 4. 3-dl pyrimdi n-7-one 8 April 2004
WO 01/ 27113 8 PCT/1B00101457 A m xture of the title conpound from
preparation 27 (420ng, 0.80nmol) and potassium bis(trinet hyI%f‘P’}'IZ)OQﬁ de
(240ny, woddwum@s) in ethanol (40ml) wRy; heated at 100C fpurandodfdss in a
seal ed vessel. The cooled m xture was concentrated under reduced pressure
and the residue purified by colum chromatography on silica gel using an
el ution gradi ent of dichloronethane: methanol (100:0 to 90:10) to give the
title conpound, 130ng. 8 ( 13) yy1.40 (3H, t), 1.58 (3H, t), 2.27 (3H,
s), 2.50 (4H, m, 3.10 (6H, , HNS- SO=M3H, s), 3.92 (2H, t), 4.45 (2H, t),
4.75 (21-1, q), 8.62 (1 H d)J 9.Q2 {1 dup 10.65 (1 H s). LRV : nmz
506 (M+1)+ Exanple 3 5-[2-EtNO N(4-%t hypNper azi n- |
-yl sul phonyi 1pyri di n- 3-y11- & {2l net hoxyet N -
3-n-gropyl - 2. 6-di hydr o- 7H-p razol of 4, 3-dl pyrimdin-7-one o=s=0 | (N) N |
A mxture of the title conp Uﬁﬂ from preparation 30 (740nmg, 1.34mmmol) and
pot assi um bi s(trimethyl sil ylﬂi jde (321.5ng, 1.61 mmol ) in ethanol (40ml)

11

n

was p 8 April 2004 WD 01/2 r7 1 PCT/1B00/ 01457 heated at 100C for 18
hours in a seal ed vessel. al ysis showed starting

A mixture of the title compound of preparation 54 (130mg, 0.24mmol) and
potassium bis{trimethyisilyllamide (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.
6 (CDCl3) : 1.02 (3H, t), 1.41 (3H, 1), 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)*



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 cooled mxture was concentrated under reduced presApile084d t he
resi due WM2f118ned bet ween water andOdef hyl acetate, and RORIHONYESS
separated. The organic phase was evaporated under reduced pressure and the
crude product was purified by colum chronatography on silica gel using an
elution gradient of dichl oromag@w (100:0 to 90:10) to give the
title conpound, 150ny. 8 (CDCI m, 1.58 (31-1, t), 1.83 (2H,
m, 2.41 (2H, q) The folovifb tabllatedBetdmplels.ofthe ganéral Glidcture: 3. 29 (3H, s),
3.90 (2H, t), 4.44 (2H, t), 4.75 (2H q), 8.61 (1 H s), 9.02 (1 H 5s),
10.61 (1 H, s). LRMs: mz 534 (I\/Hrl)}OExarrpIe 4

2- (sec-Butyl)-5-f2-ethoxy-5-(4-ephy i n-1-yl sul phonyl ) pyridin-3-yll-3
et hyl - 2. 6- di hydr o- 7H pyr azol o[ 4. B- dllpyr JJui,¥TBL 7- one o=T=0 (N) N J A mixture
of the title conpound from preparayt oN 39\ (400ng, O0.75mmol), potassium

bi s(trinmethylsilyl)am de (298 » 50nmol 4 and et hyl acetate (731,

0. 75mml ) in ethanol (10m ) was leated at 120C in a seal ed vessel 8 April
2004 WO 01/27113 82 PCT/1800/8T%#8%? for 12 hours. The cool ed ni xture was
partitioned between ethyl acetatB\and aqueous sodi um bi carbonate sol uti on,
and the | ayers separated. The xggﬁi c phase was dried (MgSO™), and
evapor at ed under reduced pressura” The

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).
14 A B o 21 |5 (CDCly) : 1.03 (3H, 1), 1.40 (3H, 1),
o jt]J/ CH, 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), 8.63 (1H, s), 9.04 (1H, s),
10.66 (1H, br s).
15' N~ s 58 6 (CDClg) : 1.02 (3H, t), 1.40 (3H, t),
. ,O 1.58 (3H, t), 1.93 (2H, m), 2.16 (2H, m),
2.36 (3H, s), 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




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 t|tIe corrpoun
164my. 8. (CDCI3) : 0.79-(3H, t), 1.02 (3H, t), 1.38 (3H t),8APHR04H oy,
1.90 (1VWQOK71132 21 (1 H m), 2.41 8%, q), 2.57 (41-1, m:)r:m&of&asfs 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 exanpl es, of
general structure: CH3 0 1 OHN YN, NRI CH3 o=s=0 | N NL CH3 were
prepared fromthe correspondl ng carboxam des, following a simlar
procedure to that described in exanple 4. Exarrpl eRlYield Dilt 28(0/%H5CI-8238

: 6H, d 1.02 (31-1, 1.40 (3H, t t
(500 D 007 (B9 302 (Biggig FR190 (30 0, 158 (30D

5-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonylpyridin-3-yl}-3-ethyi-2-(1-

_m_ethvlazetidin-s-vl)-g,6-dihvdro-7H-gyrazolo|4,3-d']g\[rimidin-7-one

0—?—0
N

(]
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




2.56 (4H, n), 3.01 (2H, q), 3.14 (4H, m, 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) : O. 47%
(2H, nm), 1.01 (3H t), 1.40 (3H, t), 1:48-1.72 (4H, WD 01/278 9"|§0Rﬂr||
2004 PCHQBERIWY 457 ), 2.45 (2H, q)8‘2 56 (4H, m), 3.04PRCIMBIGI4ST. 15
(4H, ), 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 : miz 516 (Mrl)+ 7488 (CDCI3) : 1.01 (3H, t), 1.20
(3H, t), 1.40 (3H t), 1.56 (4H, .m), 1.88 (4H, n), 2.07 (2H, nm), 2.40 (2H,
q), 2.56 (4H, m, 3.00 (2H M, 3.15 (4H m, 4.34 (2H d), 4.76 (2H q),
.61 (1 H, s), 9.02 (1 H s))N10. 60 1H s). LRMB: mz 530 (M+l)+ 8~~O
CH327Found: C, 53.18; H, 6. 8. M. C23H33N7(6S; 0. 20C2H5CO2C H3
requires C, 53.21; H, 6.49; N, d_L8 5%’8,{ : 1.04 (3H, t), 1.40 (3H,
t), 1.58 (3H t), 2.41 (21-1,y . 'CQEN

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

N



3.08 (2H, q), 3.14 (4H, n), 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). LRVS: mz 520
(M+1) + P, 161- 162C 90H3478 (CDCI3) : 1.02 (3H, t), 1.38 (3H, 3Aprik280€31. 58
(6H, m WOuaT3L o), 2.57 (4H, n)SgB 05 (2H, m), 3.14 (BXA/BEY/0143722 (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 : nfz 534 (Mr1)+ 1 = Purified by ether trituration

2 = addit WO
2 1735 THARabhyetic SR Wosedideint 5?“%’““%%‘3?@‘&? Gompousttom

-yl sul phpiepayation 63 (330mg) 0.87cmol) irpdichtoramgetharie(3ml) 2and the redctions- di h
dro-7H 0 4 3- nmdin.7-one Z0 CN J ture of t ti,tle
compounciTShab apm Wb Al BE 3 TouimnFhe)eacli Y ghnosniratod
bi s(t( Wetlﬂildérsrddﬂbbd%r@@sﬁﬂﬁaﬁﬂ the. RBITRN Jguah dvas frituratedt sdweral( k! . 0. 41
mmol ) in 3-nmethyl-3-pentanol (4ml) was heated at 120C in a

with ethef. 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).



seal ed vessel for 18 hours. Tic analysis showed starting materi al

remai ni ng, so additional potassiumbis(trinmethylsilyl)amde 132
0.66mmol ) was added and the reaction heated under reflux for Q‘Pf‘%‘}er 24
hours. THEO8EZI&H nixture was evapor at®d under reduced presaBesissnd 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
compound, 60ng. b (CDCI3) : 1.03 (3H t), 1.40 (3H, t), 1.58 (3H t), 1.84
(3Hrr)208(1Hrr) 2.41 (2H, q), 2.56 (4H m, 3.14 (6H, m,
3.70-3.90 (2H, m, 4.30-4. 50 (SHEKA_(MPLE (2H, q) 8. 62 (1 H s), 9.02 (1
H s), 10.62 (1 1

5- C2- Et hoxw yl -242

razol-i- 1 et ‘ St Al ¢ ;v_ 16474 ) nﬁilamoﬂ%né April 2004
WO 01/27113 ‘ JIC = T ne title

conmpound from prepar atl on 48 (3d n_’ggorOa@ ), potassium
bi s(trinethylsilyl)am de (320ng, 1.57mmol) and ethyl acetate (501I,
0.52mmmol ) in ethanol (40nt) s heaged at 130C in a sealed vessel for 18
hours. The cool ed m xture was.conc ed under reduced pressure and the
i or oyjret hane and the |ayers

ijh di chi oronet hane,” and the
2804-), and evapor at ed

[Nj 2CF,COH

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




under reduced pressure. The. crude product was purified by colum

chromat ography on silica gel using an elution gradient of

di chl or oret hane: net hanal (100: 0 to 90: 10),. and triturated w t#&AefihgA04
acetate W7y d the title conpound$@ a white solid, SPowIB®WEEICL3)
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 m, 6.96 (1 H d), 7.57 (1 H d),
8.62 (1 H d), 9.00 (1 H d), 10.67 (1 H s). LRMS: nlz 556 (Ml)+
EXAMPLE 12 5- 2-Etho -5- 4- etb 11 Jerazin-1- Isul hont ridin-3- | -3-eth
| -2- 2- meth (amino eth 1.2 $-¥i azolo 4 3-d rimdin-7-one 8
April 2004 WD 01/27113 S kj ?“QFS =0 I (N) NJ A mxture of
the title conpound of prepar n 54 130ng, 0.24mmol ) and potassi um

bi s(trinethylsilyl)an de (58ng _0.29Mmmol ) in ethanol (6nl) was heated at
130C for 16 hours in a seale “'*%sel The cool ed m xture was concentrated
under reduced pressure, the r due suspended in sodium bicarbonate
solution (15m ) and extracted\yth ethyl acetate (3x15m ). The conbi ned
organi c extracts were dried (MjSH) and evaporated under reduced pressure.
The residual gumwas purified”by colum chromatography on silica gel

Fepaat od ook BALACRIRDAREIE 14MAG, 0 eBinal TR, Bdb8R YR i of vant and

the title compound from example 18 (215mg, 0.28mmol), acetaldehyde
(17.3u, 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.

8 (CDClig) : 1.04 (6H, m), 1.38 (3H, 1), 1.58 (3H, t), 2.4 (2H, qg), 2.57 (4H, m),
2.68 (2H, q), 3.01 (2H, q), 3.15 (4H, m), 3.76 (2H, m), 3.95 (2H, m), 476 (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-yl]-3-ethyl-2 6-dihydro-7H-pyrazolof4.3-dipyrimidin-7-one

=

o-§—o

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




as eluant to afford the title conpound, 32ng, as a beige foam 8 (coa 3)
1.02 (3H, t), 1.41 (3H, t), 1.58 (3H, t), 2.41 (2H, q), 2.56 ag? 3 10
(6H, m, 3.27 (2H t), 4.47 (2H, t), A.77 (2H, q), 8.61 (1 H, éyﬂl Cdo (

H s), WWO08U2nme80 (1 H br s). LRV mz 519 (M+l) + 8 ROT/iB0cAALSY V\D
01127113 $ f PCT/ 1 BOO 01457 Exanples 13 to 15 The foll owi ng tabul ated
exanpl es of the general structure: o=s=0 (N) N J were prepared fromthe

dascr: bedoPP ibRRIHE, 1R mpinerlloR drdhep M poy SR SRl e ol | o,

(3H t), Bic#&kbohatd sblution- aﬁﬂ@ﬁrabtédl wiith %ﬂhgi tacetaes(z)oﬁrrhesbommu (2H, Qq),
256(4H\rr),290(2Ht,305{w % rg 440(2H t), 4.75
(2H, q), Yganic  expacty weyepdr Q41 0200 \1am>ra unger- regueed Dol 3)

1.03 (3Hpbksurd: Hhelrdbidubl gufh \95& jpuf]'ﬂe& By caamnjcrﬁém(a%&brabhy ofr Slilcd 2H. )
gel using an elution gradient of dichloromethane:methanol (97:3 to 95:5) to
give the title compound, 19mg.
0 (CDCl3) : 1.02 (3H, 1), 1.38 (3H, 1), 1.60 (3H, t}, 1.98 (3H, s) 2.42 (2H, q),
2.58 (4H, m), 3.02 (2H, q), 8.16 (4H, m), 4.50 (2H, m), 4.59 (1H, m), 4.78 (2H,
q), 5.05 (1H, m}, 5.31 (1H, m}), 8.62 (1H, d), 9.01 (1H, d), i0.70 (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]

O=§=O

®
)

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




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 (2H8Apri20046 (2H,
m, 2.36WO3m27HB, 2.41 (2H, q), 2.56 gﬁl m, 3.04 (41-1,pai/Bodiss7(4H ),
4.22 (L H m, 477 (2H, q), 8.62 (1 H™*d), 9.01 (1 H d), 10.54 (1 H, s).
1 = columm el uant of dichloronethane: nethanol 8 April 2004 WO 01/27113
PCT/ EBOQ' 01457 8 EXAMPLE 16 5- 2-Etho -5- 4-eth | i erazin-1- |sul hon I
ridin-3- | -3-ethyl-241 - net i | -2 6-dih dro-7H razolo 4 3-d
rimdin-7-one o=s=a |11 CN) it ureqof the title conmpound from
preparation 53 (470ng, 0.86mmuyl m bi s(trinmethylsilyl)am de
(600mg, 3.0mwl) in ethanol ed at 130C for 16 hours. The
cool ed m xture was concentrat reduced pressure, the solution

di luted wi th aqueous sodi um b:'n:qauobonat e

e
A

The title compound was obtained (74%) from the compound of example 20,

and acetyi chloride, foliowing the procedure described in example 22,

8 (CDCl) : 1.02 (3H, 1), 1.14 (3H, 1), 1.40 (3H, )}, 1.99 (2H, m), 2.06 (3H, s),
2.42 (2H, q), 2.57 (4H, m), 2.80 (3H, s), 3.01 (2H, q), 3.16 (4H, m), 3.93 (2H,
t), 4.50 (2H, t), 4.62 (2H, 1), 8.62 (1H, d), .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



solution to give pH 8, and extracted with ethyl acetate (3x). The conbi ned
organic extracts were dried (MgSO4) and evaporated under reduced ressure.
The crude 8roduct was purified by colum chronatography on si% fed 2084

usi ng di cKPEYEHAE hane: net hanol : 0. 88 afjmbni a (91 75: 7. 5: 0. POTIBEOEMEANt toO
give the title conmpound, 170ng. 8 (CDC13) : 1.02 (3H, t), 1.38 (3H t),
1.58 (3H, n), 2.40 (2H, q), 2.50 (3H, s), 2.57 (4H, m, 3.01 (2H q), 3.16
(4H, m, 3.79 (Biq. [ 4-Sthi 9}32(111H m, 8.62 (1
Hd)901(1,1be déiézﬂ 1

5- ( 2- n- Buylsuiphdnylipyeid Brl}- Betiati2 <3V ;) NN pngli met h

| am noeth |-3-eth | -2 6- d|h dro 7H- razolo 4 3 d r|md|n 7-one 8 April 2004
WO 01127113 84 ' PCT/1B00101457 O= S=O | CN J A mxture of the title
conpound from preparation 55 50ng,2 0. 27mol ) and pot assi um

bi s(trimethylsilyl)amde (109n00 Que ) in n-butanol (5m ) was heated
at 120C for 16 hours in a sealg N ool ed reaction mxture was
poured into saturated aqueous god| um bi arbona®e sol ution, and extracted
with ethyl acetate. The conbi netf organfc extracts were dried (MgSH), and
evapor ated under reduced presseae® The crude product was purified by

col utm chronmat ography on silic | using dichloronethane: met hanol (90: 10)
as eluant to afford the t|tIe ound as a white foam 27ng. 8 (CDCl 3)
1.02 (6H, m, 1.42 (3H t), )T‘(ZH m, 1.95 (2H, n), 2.30 (6H, 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




, 2.90 (2H, t), 3.05 (2H, q), 3.16 (4H, m, 4.40
(2H, t), 4.66 (2H, t), 61 (1 H d), 9.01 (1 H t), 10.60 (1 H, s).
EXAVPLE 18 2- Azetidin-3- | -5- 2-etho -5- 4-eth ! i erazin-|8Apg&i@00fon |
ridin-3-W00g7138t hyl - 2, 6- di hydr o- 7H- pvr &gl or 4, 3- di pvri mi BCHIH0008457
ditrifluoroacetate 2CF3CO2H 8 April 2004 "WD 01/27113 9 PCTI | BOO 01457
Trifluoroacetia acid (3nl) was added to a solution of the title conpound
from preparation 63 (350ng, 0.57mmol) in dichloromethane (3m), and the
reaction stirred at roomte\nfwratuﬂe for 2 1/2 hours. The reaction was
concentrated under reduced pxessurelang the residual gumwas triturated
several -tines wth ether. Thejre Itiﬁg‘Ns.L\shEension was sonicated for a
mnute, then the solid filtagay W Mhoet her, and dried to give the
title conpound as a white po , 280ny). FounN : C, 42.82; H, 4.80; N,
14.92. C23H32N8AS; 2CF3CO2H, H2® requirgs C, 42.52; H 4.76; N, 14.69% 8
(DvsQd6) : 1.14 (3H, m, 1.2b=E34d t), 1.34 (3H t), 2.70-3.44 (12H m,
4.47 (6H m, 5.68 (1 H m, &24 (1 H s), 874 (1 H s), 9.14-9.30 (2H,
m, 12.02 (1 H s). EXAWMPLE 19 2-(Azetidin-3-yl -5-[5-(4-ethy!p

met hyl buLgWpyri din--$-vil -3-e -2.6-di hvdro-7Hi)vrazol of 4. 3-gUp eth |-2
6-di h dro-7H razolo 4 3- rimjl n-7- one ditrifluoroacetate NH O=T--O CH

2.41 (2H, q), 2.57 (4H m
8.

Potassium bis(trimethylsilyl)amide (149.7mg, 0.75mmol) was added to a
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:




J 2CF3C2H The title conpound was obtai ned as a bei ge-col oured powder, (51
%9, from the title conpound of preparation 66, followng a simlar

pr ocedur hq described in exanplgfl8 8 (Dvb(d6) %ﬁ%&mﬁ?j‘
107146"‘?‘“}?‘% 2.41-3.50 (12H, m° '4.49 (4H, 1), 5. 5. 68
(LH m, 826 (1 H s), 874 (1 H s), 9.00 (1 H, n'),926 (1 H m,
11.96 (1 H, s). 8 April 2004 WO 01/27113 91 PCTI I BOO 01457 EXAMPLE 20
5-15-(4- Et hyl pi perazi n-1-yl sul phonyl o

- 2- nwpr opoxyoyr i di n-3-yl 1- 3- et;m(f 2 f
razolo 4 3-d rimdin-7-cne* ditr&fI%
conpound was obtained as a whit

ngth 'amno eth | -2 6-dih dro-7H
eage C') 2 3 2 J The title

9% fromthe title conpound from
_preparation 61 and trifluoroac | owi ng the procedure described
in exanple 18. 8 (DwvsGQd6) : 0.943H, t) 1.12 (3H, m, 1.26 (3H, t), 1.73
(2H, m, 2.41 (6H m, 2.60 (¥-Hds=®), 2.68-3.60 (7H, m, 4.39 (2H, t), 4.60
(2H, t), 8.23 (1 H, s), 8.57 (2 M, 8.74 (1 H s), 11.94 (1 H, s).
EXAMPLE 21

5-f 2- Et hoxy_5- (4-ethyi pi perazi n\}2¥! sul phonyl ) pyridin-3-yll-3-ethyl-2-(1

et hyl-azetidin-3-yi)-2.6-di hydro- pyrazol of 4, 3-d) pyrim din-7-one 8 Apri l
2004

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




WO 01/27113 92 PCT/ 1800/ 01457 0=S=0 (N) J Sodiumtri acet oxyborohydride (81
ng, 0.38mmmol) was added to a solution of the title conpound from exanple
18 (215rrgwd)%@§ﬂ§ol), acet al dehyde (1%,;;{31|, 0.31 mmol ), ag%%@og“(wl,
0.28mmol) and triethylamine (7.91, 0.28mmwl) in tetrahydr E"éﬁ ), 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), gnd this mxtyre extractswith ethyl acetate (2x30m ). The
conbi ned.-gJi__g.a.n' I ;—dui-ed—@h@.sa%,_—aad—euapw-ax-ed_uadel—uedu-:ed
he '

pressure rgs;y'dual gy Ve SGNGI)edl 0y (3totlut3€ kPkdntlt S, @n2433 | ca
| &7

Compouna] 120y, 8 (s - | Ok FRrp o e W3 HTTH. I, 825200, s8¢

2.41 (2H o), [2.57 (4 m,  [22650( 395 Qv 9, M8EEH, ). 5A2LAH I, 722
3.76 (2H m, [3.95 (28, m, 4]76 (2H_ q), 5.16 (1 H , 8.6 Al H, dJ
9.02 (1 H, d),{ 10.68 (1 H s) @%Awhl_@gisﬂ m), 8.62 (1H, d), 9.00 (1H, d), 10.49
2-(1-Acetyl azgti di n- 34yl )-5-(‘2(?qugxy-5-(4- et hyj pi perazi n-1:yl sul phonyl) pyr
idin 3-y[L1-3-dt hyl - 2. §-di hydr - /H- pyrazol of 4. 3-d) pyrinm di n-7-one Acet vl

chl ori de| 8gny, m-Buwas

0—_QTOHRT ac(dmmﬂq BOZI(GHYt)e 1688 {314, 1)) 1.67 (2P MNOYI8E
from exappl e 18_);h3rrg, 0. 056 |) and triethylamne (8.5nmg, O 086mm|& n
di chl or ofret harle” (2nmt) || and t h¢ (2Hami 341s@H. [ Bd2:56 (Hd, M2 672K GpBidi

W th aqubous Saturateq sodi un] e aPosIatarbanti 54 Ghh LA Y #e8
ethyl acptate |(2x). The conbi h¢2H, 1), 5.17 (1H, m), 8.62 (1H, d), 9.01 (1H, d), 10.60
(1H, s).
| 33 )ja"'”*' ©/\ & (CDCil3) : 1.02 (6H, m), 1.37 (3H, 1), 2.41 (2H, q), 2.57‘.f
) "(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.
EXAMPLE 34
5-[2-iso-Butoxy-5-(4-methylpiperazin-1-yisulphonyl)pyridin-3-yi]-3-ethyl-2-(2- Sy

methoxyethyl)-2,6-dihydro-7H-pyrazolof4, 3-d]pyrimidin-7-one

Y o

% b I
| \
/ .

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-



organic extracts were dried (MgSO), and evaporated under reduced

pressure. The residual gumwas purified by colum chromat ogrgghy on silica
gel . usi r\g, a0 ﬂ %’Jt i on gradient of di c Ioronet hane: nmet hanol ArilZ9045: 5)
to give YR e compound, 19ny. ¢EDCI3) : 1.02 (3H, MBYO/AHST 3H, t),
1.60 (3H, t), 1.98 (3H, s), 2.42 (2H q) 2.58 (4H, m, 3.02 (2H, qg), 3.16
(4H, m, 4.50 (2H m, 4.59 (1 H m, 4.78 (24, q), 5.05 (1 H m, 5.31 (1
H m, 8. prbpahot(10mi) aﬂd%e(réaéﬂlordéturdcpuﬁ@er(rlaflﬂx {60 24 oM The’cooled

2- (1- Acet vl pi peridin-4-yl)-5-f2-ethoxv-5-14-ethyt pi perazi n-1-y| sul phonyl | nv
ridin 3- YNb3ued was- @lw d:rtdemedmchmwra amd@wﬁsmuedpwﬁedah& N LI 4

01=0 J T I b 3

preparati gﬁlu%, an%@g%hwfﬂngr%'w 88 g"ﬁ r% ?ﬁ]eteliplﬁg@g escorfl bed in
exanmpl e 2dichlorOGiethane:methatibl (B00: 0&&»9535)4!6 Afford the tatlécﬁﬁlp(o'ilrid, BBmg;- 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 e3aSON) 406 (1 H m, 4.50 (1 H m, 4.70-4.90 (3H m; 8.62
1H d oo
(1 1), PR G 8548 1 S0 08 Co ONEA 1 fvose52. 0

pr opoxypy Hi, G677 N,17.7 Bret hyI 2, 6-di hydr o- 7H pyrazot ol 4. 3-dl pyri m di n- 7- one
8 April 20045591 £ (A3 ﬁciT(]sW% 36 (47 1), 2.52 (4H, m), 3.07 (2H, q),

3.15 (4H, m), 3.30 (3H, s), 3.92 (2H, 1), 4.46 (4H, m), 8.62 (1H, s), 9.03 (1H,

s).

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

EXAMPLES_35 to 40
The compounds of the following tabulated examples of the general formula:

d‘\

NT ™=

0=8=0




fN The title conpound was obtained (74% from the conpound of exanple 20,
and acetyl chloride, follow ng the procedure described in exanple 22. 8

CDCl 3) ¢ 3H, t 1.14 (3H, 40 (3H, t 1.99 (2H,8 fpril 20046 (3H,
g), 2?4 02"2%,;“), 2.?57 (4H, (,23895{13 g) 3.)01(2H T’mgﬁf 57 4H, Er)

3.93 (2H, t), 4.50 (2H, t), 4.62 (2H, Q 8.62 (1 H d), 9.04 (1 H d),
10.66 (1 H s). EXAWPLE 25 5- 2Etho-5 4-eth | i erazin-1- Isul hon |

ri di n- 3-wére Brefidied -from lthe( 1tk lﬁbhﬁ)dtmlﬁloﬂfs’ b)@mw igland4the appropriate
v11- 2. 6-di hyﬁro 7H-yyrazol of 4, 3-dl'uyri m di n-7- one 0=7=0 pRU pJ The title

corrpoun@im‘oﬁﬂlawmi('ﬂgwmﬂﬂw?fh that F’@S@%hﬁﬁ)'ﬂrﬂ?(ﬂm@iﬁl%r eparati on 68
and net hanesul phoni ¢ anhydride, following a simlar procedure to that
described in exanple 22. 8 (CDCI3) : 1.02 (3H, t), 1.40 (3H, t), 1.58 (3H,

t), 2. EX?FRan, 2]0a42H, q), 2.56 (6H m, 2.90 (3H, s), 3.p0-3.20 (8H,
n, 4. (oW my  Al21 (1 H 3 478 (2H gy 862 (1 H. d) b 01 (1 H

s), 10.[635 (1 g sy | EXQWEE) 26.02 [ 1), 2A64(3Mu0)01/527(3H, 913.980T1 1 BOD 01457
Gain g e ein 1112 W2 O 251 (R S 4 R, 3BT 0 ¢ )
Triflugroacgtic aci {(3K; §B.oa¢sHdedet @H trd.62i(2H, ©f 8 (1H!| e compound
from s), 9.02 (1H, s), 10.62 (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
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n stirred at 120C for 18 hours. The cool ed

(2He & 80 R Sl 8-38n@H.ne)r dsf&i(tH. Fils $ed
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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

|
0

1 1

O HN /NN"<L__
D

=
0=5=0

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



reduced pressure. The crude product was purified by colum chromat ography
on silica gel, using an elution gradient of di chl or onet hane: net hanol (100:0

to fford the title conpguynd, 67ng, as a solid. Fouddpril 200454 92;
H 7. 08@9\#“?217611’92. C26H39N7CBS ; 0 3@ ¢ requires C, 54 38PC2|B 5’ N,

17. 07%8(CDCI3) . 1.03 (6H, m, 1.14 (6H, d), 1.83 (2H ), 230(1H m,
2. 41 (2H, 2.55 (4H, m), 3.01 (2H, t), 3.13 (4H m), 3.30 (3H s), 3.90

(2H ). n %ﬁ‘\g abbtatd b é%uébu§)sod%rﬁlbkérdtbna$é .sol@Midit) addHhes). LRVS
: mz 562 (Mrl) XAMPLES 28 TO 33 The conmpounds of the foll ow n t abul at ed

exanpl eslapersgeamrated of heitergamio phasey mas nqsir (MoB6b) and evaperatedon 01457

0 O=S=0
2-et hox;’ﬂwei J%HU%EQIPW%&E%Q'%J%% JLLel%% rb%@l no deilﬁ'tgﬁ hrowqtog%a&l" ow ng
simlar g4 %ﬂi%ﬁugr;@lsuéiﬁgtdi@ilomhahednemanokmp.)? ad7eluBrRidxHIkdrd theéFound C,
54.88; H, .13, C26H39N/G6S; 0. 6H20 requires C, 54.55; H, 7.08; N,
17. 13% fitle compound as a yellow foam, 59mg.

& (CDCls) : 0.79 (3H, 1), 1.03 (3H, 1), 1.39 (3H, 1), 1.60 (3H, d), 1.90 (1H, m),

2.22 (1H, m), 2.41 (2H, d), 2.57 (4H, m), 2.97-3.18 (6H, m), 3.57 (3H, s), 3.85

(2H, m), 4.40 (1H, m), 4.78 (2H, m), 8.62 (1H, s), 8.98 (1H, s), 10.76 (1H, s).

LRMS : m/z 548 (M+1)*

EXAMPLE 42
2-Cvclobutylmethyl-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

N

.
)

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 (38H, 1), 1.80-1.98 (5H, m), 2.05 (2H m) 2.40
(2H, q), 2.54 (4H, m), 3.00 (2H, m), 3.15 (4H, m), 3.55 (3H, s), 3.83 (2H, 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-ethylgigerazin-1--vlsulphonvl);2_—(_-methoxvethoxv)Dvridin-s- 15
2-(2-methoxy-1-methylethyl)-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, 241 (2H, q), 2.55 (4H, m), 3.00 (2H, t), 3.16 (4H, m, 3.30 (3H,

10. 60 (1 62721ERNS . mz 562 (|v++1)

4.45 (2H, t), 4.67 bg 8.61 (1 H s), @A9m¥2(094H s),
9Found C, 52.90; RCI/EBOVOI4SK,

16. 86, C2$HS7N7CXSS requires C, 53.27; H, 6.62; -N, 17.36% 8 (CDCI3) : 1.02

.M, 1.84 (21-1, n), 2.42 (2H, q), 2.56 (4H ), 3.01 (21-1, t), 3.15
, m, 3.29 (3H, s), 3.57 {(3H, s), 3.88 (4H, m), 4.44 (2H t), 4.78 (2H,
8.61 (1 H s), 898 (1 H, s), 10.76 (1L H s). LRVB : niz 564 (Ml)+

30n-Bu8 (CDCI3) : 1.02 (6H, t . 1.389(3H, t), 1.57 (2H m), 1.96 (2H m),

2.41 (2H, q), 2.50 (3H, s).
H d), 10.61 96 8 April 2004

t), 3.94 (2H, t), 4.68 (2

Hg , 0 (2H, q), 3.15 (4H m), 3.79
512~(-§;H m, 8.62 (1 H d), 9.01 (1
©BOO 01457 (1 H, s) 316

(CDA3) : 1.01 (3H, t), 1.37 (BH, 2.40 (2HNq), 2.55 '(7H, m, 3.00

(2H, q), 3.13 (4H n), 3.25 (2R

, 3.80 (2H, t), 3.95 (2H, t), 4.88 (2H,

5:12 (1 H ), 7.22 (2H, 0FS=0. 38 (3H m, 8.62 (1 H d), 9.00 (1 H,

, 10.49 (1 H, s). 32n-Bu8 ( jB) - 1.02 (9H, t), 1.38 (3H, t), 1.57 (2H,
- 1.96

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.

8 (CDCl3) : 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, s), 10.78 (1H, br s).

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-

pyrazolof4 3-dlpyrimidin-7-one




"(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, 8.62 (1 H d),
9.01 (1 H d), 10.60 (1 H, s). 338 (CDCI3) : 1.02 (6H, m, 1.8Ap(33Q04t),
2.41 (2012712357 (4H, m, 2.69 (24 q), 3.01 (2H q), RCWGBodblasm), 3. 76
(2H, t), 3.95 (2H, t), 5.18 (1 H, ,"5.77 (2H, s), 7.38 (3H, m), 7.50 (2H,
8.63 (1 H d), 9.00 (1 H, d), 10.59 (1 H, br s). wherein for exanples
28 and 29 R2 is n-propyl and for exanples 30 to 336?2 is ethyl. EXAVPLE 34
5-(2-iso- But oxy- -(4- hyi pi per azin-|
-yl sul phony,$ LM3- et hyl - 2- (2 =¥ 6- di hyd
ro- 7H pvr azol of 4. ' n- 7 one Pot assijum Rj NT_E\EW silyl)am de
(306ng, 1.54mol to sol ution conp nd of exanple
> (155ng, 0.31 nfpl) t hyl - ?\ WD 01/ 271 9
PCTI | BOO/ 01457 prdpanol (1 Om) and the reactilon stirred under reflux for
24 hours. The c®5I§E® mi xture was evaporate 'Ifh‘(ﬂer reduced pressure and the
residue purified » col umm chromat ogr aphy o lica gel, using an el ution
gradi ent of di corret hane: met hanol (100: OE: 95:5) to afford the title
conpound, 88ny, ¢~ a solid. Found : C, 52 4 6.43; N, 17.33.
C24H35N7C6S; 1.1 HJO requires C, 52.08; ' N 17.71 % & (CDCI 3)
1.14 (6H, d), 1.41 (3H, t), 2.30 (4H, n), 2. 52 4H, m, 3.07 (2H, q), 3.15
(4H, m, 3.30 (31-1, s), 3.92 (2H, t), 4.46 (4H m, 8.62 (1 H s), 9.03 (1
H

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



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 WD g%zz&}la;ol 8
April 20Q4 10 ~.,, PCT/1BOO 0145% e prepared -fromthe tiblAgn und
of exanpl'eO8Y3Hd t he appropriate Ja@?‘ohol fol | owi ng si ni PSIIBPYRMELres t o
that described in exanple 34. ExR3Data 35~c ---8 (CDCI3) : 1.02 (3H, t),
1.40 (3H, t), 1.52 (3H, t), 198(2H m, 2.40 (2H, q), 2.57 (4H, m, 3.14
(6H m, 3.32 (3H g3y t (2H, t), 8.61 (1
H s), 9.02 (1 H, il
(Cbal 3) 1 methyiethoxP)s ; :

(21-1, q); 2.55 (4H, nzl 3. 30 (3H s), 3.92
(2H, t), 446(2H t), : ; —>* 02 (1 H s), 10.60 (1
H s). LRV : mz 548 (M+1)+ 37He FgHad . C, 54.77; H 6.82; N, 17.75.
C2-5H37N70.5S requires C, 54.83; H 6.81; N, 17. 90% 8 (cna 3) : 1.02 (3H,

t), 1.12 (6H, d), 1.40 (3H t), EXMMPLEATM, 2.42 (2H, q), 2.57 (4H ),
3.08 (2H q), 3.13 .
5-[5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-1-

methylethoxy)sul honyl)pyridin-3-yi}-2-(2-methoxyethyl}-3-n-propyi-2.6-
dihydro-7H-pyrazolo{4,3-dlpyrimidin-7-one

-m), 2. 42

0 AN SN Y 0 O HN -'N-N
N X N NSNS —LO\
l -
0"'?-0 0.—..?:0
N N

5 ¢
A mixture of the title compound from example 3 (345mg, 0.65mmol) and
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.



(4H, m, 3.30 (3H, s), 3.90 (2H, t), 4.46 (4H m, 8.62 (1 H, s), 9.02 (1
H s), 10.60 (1 H s). LRVMs : nfz 548 (M+l1l)+ 38H3CFound : C, 54.76; H,
6.79; N, 17.72. CH37N7CBS crequires C,.54.83; H, 6.81; N, 17.96wi94
(CDCl 3) WOR1BHIB6H nj, 1.40 (3H, tRYP 50 (3H d), 1.85 RPAI/M00EI4571. 98 (1
H m, 2.41 (2H, q), 2.58 (4H, m, 3.07 (21-1, q), 3.15 (4H, m, 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,

N 16, o (COER s 58 ), Tide 64,0t 81 B 24 g Bl 507

CDCl 3) gy 1 4,19 3 1 . i ImR004 WO
(()1/ 27 1)13m 'o‘??é CTﬂ/thEO%} 831(2?(‘? "6)% 52t X3H’1.S)gg'5?:?”gh)’ 3'6938 ?gﬁ?Hd)T?'z. 58

Hom, (18, m, 2.
241-1,)M.ﬁ?dZH?t)(QMWstB.&é(Mm.3,-69.(3U. (5}3}8,-{3%11,!'*3.51;2 (2H, t), 4.46

2H, t), _ 4861 (1 H s), 9.04 (1 H s), 10.64 (1 H s). LRVS
L nl z 54@%&1@5@%&2‘nd C 54.91, H 5.91; N, 0% gb. C27I(-l34N$CB)S;O.5H20
requires C, 54.81; H 5.96; N,

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-

hydroxyethy!)-2.6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one
l

o

PO
O HN

L 0
/N\N o HN /N\N
=~ =~
Nl = N —\—OH N R \N = —\—OH
P P |

) )
/ 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.



18.94% 8 (CDCI3) : 1.02 (3H, t), 1.42 (3H, t), 2.42 (2H, q), 2.57 (4H, m,
3.12 (6H, m, 3.30 (3H, s), 3.94 (2H, t), 4.46 (2H, t), 5.90 (2H, s), 7.35
(2H, m, 7.78 §1 H m, 859 (1 H isi,58.84 (2H,. m, 12.70 (8Apkil2004 LRVS
: miz 58VPMAIU3 1 = purified usi ngl"@n( el uti on gradi ent ofPCE{IBYIOI4TRt at e:
met hanol. (95:5 to 90:10), followed by ether trituration EXAMPLE 41
2-sec-Bu |l -3-Eth |-5- 5- 4-eth 1 i erazin-l - Isul hon | -2- 2-

nmet hoxyet L iqch h 1 i f iS4 4 13- Nkl Nn- 7- one
0° omony S B PR S 102G, 1 A0k (MASE L O AN, o D, 1 o,
0.h25mml I)3.'rlﬁ (ZH, m); 3.58)(3H) 31 B.70 12H| m)y\?ﬂlo)f(ehi, :@, ?mmez}«; mhr5.59 (Tli)-lnut es,

t hen cool ed. Ssi Ls(trinet ' am de (249ng, 1.50mmo was
added and“&%efgggca%%gﬂ :r‘é)dqgtgrgllé%'%/m 22 hours. m:IJ'he cool ed m xture
was partiﬁﬁmmg¥+2§}04 WO 01/27113 PCT1 BOO' 01457 10 between et hyl

acetate and aqueous sodi um bi carbonate solution, and the |ayers separated.
The or gargnd thediite cempdund of ¢xarpgle) 4% ad aowbibesalidd under reduced pressure.

The resi duz-¥8%) P4 63 (9 57190 (4! " BHR5R9428W (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
&
Lo i
N A
" h
0=5=0
N
0
N\

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




on silica gel using dichloronethane: nethanol (98:2) as eluant to afford the
title conpound as a yellow foam 59ngy. 8 (CDCI3) 0.79 (3H, t), 1.03 (3H,
t), 1.39 (3H t), 1.60 (3H, d) 1.90 (1 H n), 2.22 (1H m, 8@5)!!’12({0% q),

2.57 (4MO0Ry27123 97- 3. 18 (6H, : 315{3,34(3H s), 3.85 (2HPCHB0}04ST (1 H,
m, 4.78 (2H, m, 8.62 (1 H, s) 8.98 (1 H s), 10.76 (1 H s). LRWVS: mz
548 (Mm+l) + EXAI\/PLE 42 2-C cl-obu Inmeth I -3-Eth | -5- 5- 4-eth i i razin-1-

| | . . .
mit‘hoxye% ljsls Showed staring, material romajning, so addfional, potassium |
I e e oo Pt 1"

t he |

e ceuurand fi sadlion Stacien g turher Adquenangar g Theieoled Mg (Sr ().
1.80-1. 9844 5bhc€9ntral%d%d6?'fbddﬂed ;?reéQure(é’ﬁﬂtﬁB res?du'i‘é‘pﬁﬁﬁéd B?;co?:rﬁﬁ (2H, ”)1

3.15 (4H, , t), 8.60
(1 H, s)chramgmplhy on, smoa7gel( usin,g m:crﬂoronﬁthammethanol (95:5) as

e Syegt Sthe bR RS liated Wit B And FRAGREt ASEL RS 18,
rimdin- ggrﬂﬁguﬁdégra é,ygﬁ(nﬁ»,e %915&@113 10 PCT/ 1 BOO 01457 0=g=0O (N) N J
Found : C, 52.88; H, 6.59; N, 17.39. CasHa;N;06S requires C, 53.27; H, 6.62;
N, 17.39% : |
d (CDCl3) : 1.02 (3H, 1), 1.12 (3H, 1), 1.40 (3H, 1), 2.41 (2H, q), 2.57 (5H, m),
3.06 (2H, g), 3.15 (4H, m), 3.42 (2H, §), 3.57 (3H, 5), 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



The title conpound was obtained as a yellow foam (57% fromthe title
conpound from exanple 9 and 2-net hoxyet hanol, follow ng the procedure
described in exanple 41. 8 (CDCI3) : 1.02 (3H t), 1.38 (3H, B)April2G3 (3H,
d), 2.41Wol2gi3 2.56 (4H, m, 3.4")&pH m,. 3.22 (3H DCTAROE6EI4EBH, S),
3.72 (1 H nm, 3.84 (2H, nm, 3.96 (1 H, dd)471(1H m, 4.78 (2H, m,
8.61 (1 H s), 8.97 (1 H s), 10.78 (1 H, br s). EXAWPLE 44 3-Eth |-5-

ol ot e Fhiatatarty, AR silics, 8ot sl Rbigemethangmethanatn g8

eyr azol of dmfnsHiaY95:6t0i6 ag eWtWPweEKéMBbE offipound, 53mg

3- Et hyl - 545- &4 et hyl erazi n- sul honyl éz-

ret hy! et ROIGPEK) R (ST, di40 (SH10-S28 RkeToRAE (A1) H0Ri(BHdR- 7+
Dyrazol 014, e | 1LB00101457
A xt ur oo Gt BR7 (ashsd AR P Do g an 4B B é?%ﬁﬁ“ 4

pot assi unejgas((ﬂ-r idyethy9gtHys).am de (480ng, 2.41 nmol) in 1-nethoxy-2-

pr opanol Q%M% s_heat eg at 120C for 18 hours. The cool ed m xture was
evapor at e 536&%1 ressure and the residue purified by col um
chromat ography on silica gel using an elution gradi ent of

di chl or onet hane: net hanol (100:0 to 95:5) to give a white solid. This
material was purified by HPLC, uEBXAMPBLERPral pak AD 250 columm, with

. 0 H
T e ommound: SRSy dlelsRE MMy ppe szt -FBubhdAPh 242 ' Ve "¢
methogethog)gy ridin-3-yil-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).



exanple 44, 49ny, 8 (CDCI3) : 1.02 (3H, t), 1.40 (3H, t), 1.50 (3H, m,

2.42 (2H, q), 2.57 (44, m, 3.06 (2H rn), 3.15 (4H, m, 3.30 (3H, s),

3.55 (3H s}, 3.64 (1 H m, 3.76 (1 H m, 3.92 (2H, t), 4. 3ApripEN04 ),

5. 60 (11_“(901331138 60 (11-1, s), 8.901(A{H, s), 10.80 (1 BECTIEBPOOLASNG : i z

564 (M+l)' and the title corrpound of exanple 45, 39ng. 8 (CDCl3) : 1.04

(3H t) 1.40 (3H, t), 1.50 (3H, d), 2.42 (2H, q), 2.57 (4H, m, 3.07 (2H,
8‘% "%54}@@ pBH s), 3.56 (3H, s), 3.64 (1 H m, . 3.75 (1 H,

: 2H, t), 5.60 (1 H nm, 8.60 (1 H s), 890 (1 H,
s) 10 80 (1 s). LRVB : mz 564 (Mrl)+ 101 0O 9 EXAMPLE 46 8 April 2004
V\001127113 10 PCT/ISOO/01457 5- 5- 4-Eth | i erazin-I - Isul hon | -2-
2-metho -1- nethyi et hoxy) sul phonyl
gridin-3-vll-2-(2-nethoxyethyl)-3-n-propyl-2,6
di hydr o- 7H- pyrazol of 4, 3-dl pvrim d in-7-one and EXAMPLE 47 5-f5-(4-Ethy
pi perazi n-1 yl sul phonyl)-2-(2-methoxv-1 neth letho sui hon | ridin-3- i 2-
2-metho eth | -3-n- ro i-2 6- di L8 yrazol 014. 3-dl pyn m di n-7-one
650 OO /N ERAIBLESY" 27

2-Cyclobutyimethyl-3-ethyl-5-{2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-

yisulphonyl)pyridin-3-yl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

0—?"“0
N

(,i,J

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




C)['JN Anmxture of the title conpound from exanple 3 (345ng, 0.65nmol)
and potassiumbis(trinmethylsilyl)am de (645ny, 3.24mol) in 1- neié]%%z-
pr opanol .5 was heateéd at 110C f 6 hours. The cool ed &iApri S
di | ut ed \h{'ﬁl‘?'ﬂfﬁ | acetate, then vvashﬁg- \iLMth aqueous ammorRGHABENPHET de
solution, then water, dried (MgSO), and evaporated under reduced pressure.
The residue was purified by col unm chronmat ography on silica gel using
di chl or onet hane: net hanol (‘llf) as eluant to give a yellow gum This

PL [

material was purified by H a Chiral pak AD 250 colum, wth
hexane: 1% di ethylamne in is )(85 as eluant, to give the title
conpound of exanple 46, 17ny, 02N-(-6H rr) 1.50 (3H, d), 1.81
(2H, m, 2.41 (2H, q), 2.56 00 m, 3.14 (4H, m, 3.28 (3H,
s), 3.55 (3H, s), 3.62-3.78 '3.90 (2H, t), 4.44 (2H,, t), 5.60 (1
H m, 860 (1 H s), 889 (1 s), 10.80 (1 H, s). LRVMS: mz 578 (M+l)+
and the title conpound of ex@mpre 47, 64rrg WO 01127113 10 h 8 April 2004
PCTIIBOO’014578(CDCI3) : (6H m, 1.48 (3H, d), 1.81 (2H, m, 2.40
(2H, q), 2.54 (4H, , 2. 996;& 3.10 (4H, m, 3.27 (3H, s), 3.51 (3H,
s), 3.60-3.76 (2H, n) 4.87 4.44 (2H, t), 5.59 (1 H m, 8.60 (1
H s), 886 (1 H s). LRV5: ﬂz 578(Mr1)+ EXAMPLE 48

3- Et hyl - 5-45- (4- et hvl pi perazi'n -vl sul phonvl) - 242- net hoxy- 1

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 =N
N-R1
T
S
-
0=?=
[N
N




meth letho ridin-3- | -2- 2-h dra eth i -2 6-dih dro-7H razolo 4 3-

di ayri mdin-7-one and EXAMPLE 49 5-f2- Et hoxy-5- (4,

et hvl pi pe 1% %t yl sui phonyi) nyridin-3-yll-3-ethyl-2-(2-_h @APT“ 2004
roxyet hyl )- 2. hydr o- 7H- pyr azol oL4. 3-d] pyri ni di n- 7- one C€/BOOO¥SIN-
O=S=0 1 cC) J Potassiumbis(trinmethyl §ig_t-y| )am de (200ng, 1.0mol) was
added to a solution of the title confpound from preparation 60 (120nyg,
0.2mol ) werd -prepaed - faampthmaapﬂropdalm garbaxdniithe arhcalcolmwlhdaliesingnder
reflux for. l hour s ture apor at ed under reduced
pressure E'HH I‘?éoﬁ;%%lfrﬁﬁzo%e}c}‘* We’éﬁ'ﬂﬁf?@{rrormt ography on silica gel
using an elution gradient of di chI or onet hane: net hanol (100:0 to 90:10) to

give the title conpound of _exanple 48. 8ng. 8 April 2004 WD 01/27113 10/
PCT/ 1 B0 BX457 Rt7 8 (cDdIB3 : 1.02 Daty t), 1.40 (3H ), 1.50 (3H d),

2 41 2 EQ . (. 4Ll f 3 10_{ 58 L 2L SIL, Q 7n l’)l_l 20
(2H, ﬁ; 5570 (zﬁlf"“ﬁ g5Bu T,‘i(ca’cé@ : (102, (6H) m)g 19 (BH.A), ‘6§7 (b1, 40
(1 H S| LRW 550 [(Mr1)+ m), 1.94 (4H, m), 2.16 (2H, m), 2.37 (3H, s),

2.41 (2H, ), 2.56 (6H, m), 3.03 (4H, m), 3.15
(4H, m), 4.22 (1H, m), 4.66 (2H, 1), 8.62 (1H, d),
9.01 (1H, d), 10.55 (1H, s).
56 | ./\/CHa 8 (CDCly) : 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 | —~="" |nBu 5 (CDCly) : 1.01 (BH, 1), 1.40 (3H, 1), 1.56 (2H,
| m), 1.95 @H, m), 217 (2H, m), 2.21 (6H, s),
2.24 (2H, 1), 2.40 (2H, g), 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 | Syt . |8 (CDCl3) :1.02 (3H, 1), 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




and the title conmpound of exanple 49 as a white solid. 8 (CDClI3) : 1.02
(3H, t), 1.40 (3H, t), 1.58 (3H, t), 2.41 (2H, q), 2.56 (4H, m, 2.87 (1

H br s),.3.02-3.19 (6H, n), 4.22 (2H 4m, 4.42 (2H, t), 4.778Api 208%,

8. 62 (1 H:V%s")l’,”@?’oz (1 H s), 10.66 ﬁilnmg s). LRVE : iz SOB/BMOI5T EXAVPLE
50 2- 2-Etho eth I -5- 5- 4-eth | i erazin-1- |Isul hon | -2- 2- 7

nmet hoxyet'hoxy) pyri di n-3-yl | -3-ethyl -2. 6-di hydro- 7H pyrazol o[ 4, 3-dl pvri m din
- 7-one 0=s=0 ) B ' | ' | Hilen , 1.8nmol)
was added to a%ﬂuggf) fgfics n 70 (250ny,

0. 45mmol ) {dimgthylamino)-2emivetiod]-3-thvi-2. érdihvidne-7Heperazoto[ 4 8adpdrimidiar r ef | ux
for 6 hours. Tlc 8 April 2004 WD 01/27113 1 nos PCT/IBOQ 01457 anal ysi s
showed starting naterial renaining, N8ddi ti onal potassi um

bi s(trinmethylsilyl)am de (90ng, \0.45mvl) was added to the cooled mxture,
and the reaction stirred for a firther 4 _hours under reflux. The cool ed

m xture was conceénty at ed der/—s-gduced reysure afjd the residue purified by
colum chronat ogra i | jca @el using  hane: met hanol (95:5)

as eluant. The prod sltrinturated with r apd tane to afford the
title conpound as {¥ne solid, 75§0yF00Rd X C 88; H, 6.59; N,

17.39. C25H37N706S Heqyires C) 53.27; H, 6Ml62.J) N, 17,390 d YCDCl 3) : 1.02
(3H, t), 1.12 (3H, 1.40 (BH, t), 2.41 ( 2757 (5H, M,
0=5=0 0=§=0
” O
@ N

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).



3.06 (2H, q), 3.15 (4H, m, 3.42 (2H, q), 3.57 (3H s), 3.85 (2H t), 3.94
(2H, t), 4.44 (2H t), 4.78 (2H t), 8.61 (1 H s), 8.98 (1 H, ? 10.78
(1 H s). EXAMPLE 51 2 _(i-so-Butyl)-3 ejlr_)}yl - 5f 2- 8 Aprif 2004
2- met hoxwetohasais- 5- (4- met hyl pi per azi l 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 Potassium bis(t(nethylsilyl)amde (732ng, 3.68mmbl) was added to
a solution of the title conpound from preparation 40 (958ng, 1.84mmol) in
2- met 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 the pH adjusted to 2 using hydrochloric acid
(2N). The sol ution was washed with ethyl acetate, neutralised and the
resulting precipitate filtered lid was dissolved in ethyl
acetate, evaporated under redu e and the crude product was
purified bg-[B- rABUtdxv@@ﬂ-eﬂ'\MblBéfa&?ﬁLi&%dﬂ iyl L3 57)-etiwke-(2-

chr omat ogr aphy on S| [1ca gel usi ng oromet hane met hanol 0. 88 ammoni a
(95:5:0.5) ak - ot : bSr3) : 0.97

(6H, d), 1.40 (3H t), 228(4 .m! 4H m, 3.02 (2H- q), 3.1 6
(4H m, 3.57 (3H, s), 386(2 H d), 4.78 (2H, t), 8.61 (1 H,
d), 8.98 (1 H d), 10 S "LRVB : mz 534 (Mrlj} EXANPLE 52
2- (i so-Butyl -3-ethyl- (4 eth Ia| oerazi n-1 -yl sul phonyl )-2- 2-
7 SOZCHS
o—§—o

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).



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, 9.35mmbl) was added to a
solution_ of the title conpound fro eparation 36 (1.0g, 1.8%wnb2004in 2-
met hoxyet"W@AEP7 18 ) and the reactlgL%s @irred for 18 hour ¥CAABAWMEST The
cool ed m xture was-concentrated under reduced pressure, and the residue
partitioned between water (200mL) and dichl oronet hane (200m ). The
resulting precipitate was filtered off, and the |ayers separated. The
agueous phase was extracted with di chi or onet hane (2x200nt), and the

conbi ned organic solutions evaporated under reduced pressure, to give a

creamsolid. The isolated soli dWi ned and purified by colum
chromat ography on silica gel usi ' orret hane met hanol (90:10) as

el uant Eo 95\48-r-B6tdxii8-8 BET)CDCIB)
: 0.95 (6H, T ; ; . ) Z1H, ,
3.00 (2H, ¢rettyisidplienyboinendn-4y1k286-dikyd O gotoft)3-dipvoimidine¥- d) , 4. 80

(21-1, t), 8.60 (1 H s), 8.95 (1 H_#% 10.80 (1 H, s). 8 April 2004 WO
01/27113 111 O PCT/1BO0O1L01457 LRMS z 549 (M+1l)+ EXAMPLE 53

2- C'yci obutyi met hyl - 3- et Ayl - 5-f 2- ( 2- net hoxvet hoxy) -5-(4-nethvfoi pe razin-|
| suf hon i ridin-3- | 2)%]\dih drip-7H razolo 4 3-d rimdin-7-one

()
J

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




.py I 0 The title conmpound was obtained as a beige solid (31 %9 fromthe
title conpound from preparation 41. and 2-net hoxyethanol, using a simlar
procedure to that described 52. 8 (ﬁDCI,,S) o 1.41 (3H t), 1'.88p(k3904n)

2. 07 (2HwoO1274326 (3H, s), 2.52 (4 ,lhr), 3.00 (3H, M, peidmdosy . 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). EXAWPLE 54 5-(2-iso-Butoxy-5-(4-ethyll piperazin-|I
-yl sul phonyl ) pyridin-3-yll-3-ethyl-2-(1

met hyl Di BOFaSHGM 4 bjs(irimethyistiylaraids- ﬂé‘!ﬂ/‘gazwm@odl“ﬁﬁ iadded 10 Gne - 8

the ti 11 casndiich ot gtk compiolind ROl iatatigr s, Gogrb. Yaadiaty e
bi s(t ri mantydthyll adetats (Bop( mSmuNd]) iBethainp! {il) e/ thearazction mixtueg,

0.156mmmol ) in |so-8rop_anol (12nl) was stirred at 130C for 6 hours in a
seal ed vbgatad atrd20Gdnatl spalgd: yessehian 12 haws. hharcapled reactign wased

Sdueovs SOMARAR AR et OB no R BRRHEAN BV
evapor at ethyl eeatzte rarttiwaterpand the dayers gieparategu The Taqueousdphasetast  was
8%” g?gﬁ\%ﬁg%%! ﬁgngé%?a%tt% r?ﬁg tombine Io?&arﬂg 'so\‘u%%o%% dried (MgSQy),

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.



ammonia (92.6:6:6:0.6) to afford the title conpound as a beige foam 36ny.
8 (CbCI3) : 1.01 (3H, t), 1.12 (6H, d), 1.39 (3H, t), 1.94 (2H m, 2.15
(2H, m), 2.22-2.44 (6H, m, 2.55 (6H, .M, 3.02 (4H n), 3. 148ApH 200¢%, 4. 22
(1H, m), W73 d), 8.60 (1L H )1 9.00 (1 H d), 10. PCHIBOMIAS) .
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/1B00/ 01457 were

P ety 8 (CBTIRS ARRISA N 2RI TR, 2 AR ok ol B2 T 5
5 95 top 30B.(2H. 4, 316, (4H m) S (W ), 47T (20, G 478 (2K, 1), 7.270H, 2R T
2100 oot o b (o ) 907 bR BRI B0 (1 b tose (i n o ¢

56CH, , ~ b3)ee: +(3H, t), 1.12 (6H, d), 1.42 (3H CH CH3t), 2.31
(7H, M, .%@'(igiﬁ? 5(%3,@'*.0@7 (4H, rr?'- 2.90 (2H, t), 3.06 (2H, q), 3.16
(4H, n). 4.38- 4.47 -(4H, m),. 8.61 .(1 H d), 9.01 (1 H d), 10.60 (1 H,
s). 57~i“cn-Bu8 (CDCI3) : 1.01 (Eﬁi’@éﬁéo (3H, t), 1.56 (2H, m), 1.95
(2H, M), 2.17 (2H, m), 2.21 (6H E3AME 2H, t), 2.40 (2H, q), 2.57 (4H,
m, 3.06 4-ethyipiperazin-1-ylsulphonyl)pyridin-3-y]-3-ethyl-2-{4-

one

@-—NHSOchs

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)*



(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), 2.40 (2H, q), 2.57 (4H, &ﬁpnla?c@ﬂ (2H,
q), 3.17VOAY2THP 4. 37 (21-1, 5.77 (2I—j_1$});, 7.39 (3H, nm) , PCIABOOOMIT ),
8.63 (1 H d), 9.01 (1 H d), 10.54 (I H s). EXAWPLE 59 5- 2-n-Butox -5-
4-eth | i erazin-1- |Isul hon.l ridin-3- 1 -i - 2- dineth |am no -2-oxoeth |
-3-eth I -1 6-dih dro-7H razolo 4 3-d rimdin- 7-one and EXAMPLE 60 8
April 2004 WO 01/27113 11 ~~ PCT/1B00/ 01457 5- 2-n-Buto -5- 4-eth i i
erazin-1- |sul hon | ridin 3- | EXAMPLEB@Geth | amino -2-oxoeth | -3-eth |-2
6-di h dro-7 %

di spersi o=z 2851 YBYHAI he title
conpound f rom pr epar glg. %ngé.% gﬂaﬁﬁ@me@@@, %r}mwih-vtaié ahydrof uran (2n)
and the solution sti or O- di met hyl acet am de

(40ng, 0.034mmol) was added and theQreaction stirred at roomtenperature

for 16 hours, followed by a A at 60C. The cool ed m xture was
treated with aqueous sodi um bi (15m ) and extracted with
ethyl acetate (2x15ml). The § 10 extracts were dried (MgSH4)
and evapor at ed under reducedl . crude product was purified by
col utm chr omat ogr aphy on silic

0=$=0

()

N

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




di chl or onet hane: net hanol (96.5:3.5) as eluant, and repeated using ethyl
acetate: di ethyl am ne (90:10) as el uant, to afford the title conpound of
exanple 59, 20ng, 8 (CDCI3) : 1.03 (E‘T 1.41 (3H, t), 1.58Apa2004)
1.95 (2HWOPI2ZNIH1 (2H q), 2.57 (4 W 3.00 (5H, m), BCIEBEORMST), 4.66
(2H, t), 5.44 (2H, s), 8.63 (1 H d), 9.10 (1 H d), 10.85 (1 H, s). and

t he t'itle conpound of exanple 60, 45ny. 8 (CDC13) : 1.01 (6H, t), 1.42 (3H,
t), 1.55 (2H, m, 1.94 (2H,, M, 2.40 (2H q), 2.55 (4H, n), 3.00 (5.H m,
3.14 (71-1, m, 4.64 (2H, t), 514 (24, s), 8.61 (1 H, 9.01 (1 H d),
10.58 (1 H, s). 8 April 20040 1HY¥ Hl PCTI | BOO/01457 EXAMPLE 61
512- n- But oxv- 5- (4- et hyl pi ner agi | Mywridin-3-vll-3-ethyl-2-{2
frnet hyi (et hyl sul phonyl ) a - 6 di hvdro- 7H Dyr azol o( 4, 3-

dl oyrim din-7-one Trifluoro i C aC| (1 m) was added to a sol ution of
the title compound from pr, @tion 62 (76ng, 0.117mmol) in

di chl oronethane (1 m), and tthe solution stirred for 2 1/2 hours at room
tenperature. The m xture wa apor at ed under reduced pressure, the
residue triturated well w tE ]her, and the resulting precipitate,
filtered and dried to give aMWhite powder. Methanesul phonyl chloride (201,
0. 26mol ) was added to a so lon of this internediate in dichloronethane
(2m) and triethylamne (6511, 0.47mmol), and the reaction stirred at room
t enper at Ui anixturelofl ke Hitler sompounu!nframrwematuqrr &8t €bOmg,h0L2mmatled

agueous Sc%%' ‘é[ﬂ(ﬁj ggét%?é‘ ?ﬁc?ncﬁlydy éct?,s%?'&égmﬁ{b‘b, 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




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 colum ﬁlk};pmat ography on sili ca8deril 2084ng
di chl or GKOWORATMS et hanol (96:4) as el diat! to afford the tHaimowerspund as a
bei ge 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 (4H m, 2.65 (3H, s), 2.80 (3H, s),
3.13 (6H, m, 3.76 (2H, t), 4.52 (4, t), 4.67 (2H t), 8.62 (1 H d),
9.04 (1 H d), 10.68 (1 H, s). 8 il 2004 WD 01/27113 i | Is
PCT/ 1 BOO/ 01457 EXAMPLE 62 5- =N =

- }"8 idin-3 yll 3-ethyl-2-f 1-

di\hvdro- 7

- But oxy-5- (4- et hylpi oer azi n-

(et hyl sul phonyl ) pi peri di n- H pyrazol of 4, 3-dl pyri m di n-7-

one -S2CH3 The title conpou Ined as a white solid, (34%, from
_%tion 67 and net hanesui phonyl chl ori de,

the titl'e conpound from prep:
followng the procedure descrljbed in exanple 61. 8 (CDCI3) : 1.01 (6H, t),
.08 (2H, m, 2.42 (2H, q), 2.57

1.40 (3H, t), 1.55 (2H m, & (2H,'rr|):, 2

(6H, m, 2.90 (3H, s), 3.01-8.18 (81-aCFQ{O.H. 01 (21H, m, 4.42 (1 H m,
4.66 (2H, t), 8.62 (1 H d), W01 (1 H d), 10.60 (1 H s). EXAWPLE 63

n- 1-yl sul phonyl pyridin-3 Y13-ethyl-2-(4

5-f 2- Et hoxy- 5- (4- et hyi pi per azi
ni t rophenyl -2, 6-di hvdro-7H pyrazol of 4, 3-dl pyri-m din-7-one NO2 J 8 April
2004 Tris(dibenzylideneacetone)dipalladium (0) (8mg, 0.009mmiol), R-BINAP (8mg,

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 (CDCl3) : 1.36 (3H, 1), 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




WO 01/ 27113 PCT/ 1 BOO 41457 Potassium bi s(trinmethylsilyl)amde (134ng,
0.67mmvol ) was added to a suspension of the title conpound from preparation
49 (200 0.33mmmol )- and ethyl acetate. (501, 0.51 nmmol) in e8Aarbt00d5n )
and the%‘é@!’?@#nixture heated at 140€kn a seal ed vess@®CHIBIO/@2Shour 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 S exjracted with ethyl acetate, the

conbi ned organi ¢ solutions drfed ( O4§, ﬁnd evapor at ed under reduced
pressure. The crude product wa® pid’ fy€a, by, " Ccpl uim chr omat ography on
silica gel using dichloroneth : _&_a’) as eluant to give the
title conmpound as a yel 'ow oi, Omj'. 8 \( CDCl :1.02 (3H, t), 1.36 (3H,
t), 1.60 (3H, t), 2.41 (2H, g)N#2.57 (44, m), 3.17 (6H, m, 4.78 (2H, Qq),
7.82 (2H, d), 8.42 (21-1, d),nf56p (1 H d), 9.07 (1 H d), 10.78 (1 H br
s). LRV : niz 583 (M+1){ EXA JLE 64 2- (4- Am nop

henyl ) - 5- ( 2- et hoxy- 5- (4- et hypypéyazi n-1 -yl sul phonyl ) pyridin-3-ylI -

3-ethyl -2.6-di hvd ro-7H ovraz] g#4. 3-dl pyri mdin-7-one H2 o=s=0 E (N) JN
A solution of the title conmpound from exanple 63 (100ng, O0.17mmol) in

nmet hanol (2m ) was added to a.suspension of iron powder (29ng, 0.52mmol)

in ' amonium chloride (45ng, 0.85mmol) in water (2m ), and the reaction
heat ed at Céeeitm marbonadte (353ige co@mawinfoliowed bp2-thlorepydzinar(d00pk

filtrat . .
trate. 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




evapor at ed under reduced pressure to give the title conpound as a pale
bromn solid 93ng. 8 April 2004 WO 01/27113 .~ ! PCT/I1BOQO 81457 8 (CDCI 3)
: 2 (3H, % 1.26 (3H, t), 1.59 (3HZP), 2.41 (2H q), 2.58 004 ,

3. 03 (2#"%?)“2 Y316 (4H M), 3.94 (2H, ), 4.77 (2H, q), 6POBURMM4ST) 7. 27
(22-1, d), 8.63. (1 H d), 9.07 (1 H d), 10.66 (1 H S). LRV : nfz 553
(NH1)+ EXAMPLE 65 5-f2-Et hoxy-5-(4-ethyipiperazin-|

-yl sul phonyl ) pyridin-3-yll|-3qethyl-344 f

(nethvlsulphonyl)an1no|pheny| 2,6-d hyqGO pyrazol of 4, 3-dl pyri m di n-7-
one NHSQ2CH3 o=s=0 | r 3 §Q§r onyl chloride (151, 0.19mmvl)
was added to an ice-cool ed the tl e conpound from exanple 64
(93ny, 0.17mmmol) in pyridine the reaction allowed to warmto
roomtenperature, and stirre nutes. Tic analysis showed starting
material remaining, so additpe met hanesui phonyl chloride (15i,
0.19mvol ) was added, and the r actlon stirred for a further hour. The
reacti on was quenched by the @ t|on of aqueous ammoni um chl ori de
solution, and extracted with acetate. The conbined organic extracts
were dried (MJSH) and conceql?ated under

The title compound was obtained, (7%) from the title compound from
preparation 58 and 2-bromothiazole, following a similar procedure to that
described in example 69. '

8 (CD;OD) : 1.28-1.41 (6H, m), 1.48 (3H, 1), 3.20-3.34 (6H, m), 3.34-3.60 (6H,
m), 4.65 (2H, q), 7.59 (1H, d}, 7.78 (1H, d), 8.58 (1H, d), 8.78 (1H, d).

LRMS : m/z 545 (M+1)*

Pian®

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



reduced pressure. The residual solid was purified by colum chronat ography
~on silica gel using dichloronethane: net hanol : 0. 88 anmoni a (90: 10: 1) as

el uant, then repeated using di chl or ometsdpgne: met hanol : 0. 88 amBipdl 2Q095: 5: 1)
to aff or IVPR¥2741¢| e conpound, 36my. 84EBCI3) : 1.03 (31- PCTOBMO/@ASY ( 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 : ; ; i '

pCT] 1800/ Sy Tty fwas el wilh qRhioporpeiene o dcid b e, |

ri di n-3- ¢ompowndas apaie yellowzobddbmgdr o- 7H pvr azol oF4. 3-di pvri nmi di n-7- one

it e conblaRir o2 i br aadlerad DEBRH. B SARAN, S Aol dth T acet at o

monohydr a8 a6((4#E W), 3.62 gﬂ‘lﬂéﬂ M.?@?éﬂeaﬁ@i@ﬂgq, 8¢ g6t %@ﬁ),&ﬁ%ﬁ?' ) and

4A ol ecul ar ~ si eves ég ZWgLI i n di'chl or onet hane ‘(5nil), e reaction
stirred a%), Pdh{tH,ahpt@dBUiH, 8br 4 days. The reaction nmixture was filtered

and the fj 1 d,under reduced pressure. The crude product was
puri fied %ﬁ”@bﬁﬁrﬁ*@%@%& aphy on silica gel using

di chl or onet hane: net hanol : 0. 88 amonia (97:3:0.5) as eluant, and triturated
with ether:hexane. The resulting _solid was filtered and recrystallised
from i so- propanol : di chl or onet handEXAMPLE,Z2t he title conpound as a solid,

2009 5.3-Fthoxy-5-(4-ethylpiperazin-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




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, 4.76 (2H, q), 7.40 (1 H m, 7.51
(2H, m, 7.80 (2H, d), 8.67 (1 H d), 9.16 (1 H, s), 10.90 (& Aari2004 LRVS
. mz 53Wq B EXAMPLE 67 124 A PCT/IB00/01457

2- (4- Cyanophenyl ) - 5-f 2- et hoxy- 5- (4- et hvl pi perazin-1
yl sul phonyl ) pyridin-3-Y1 3-eth |-2 6-dih dro-7H razolo 4 3-d rimdin-7-one
8 April 2004 WD 01127113 ~ 8CT/IBOO/01457 CND A mixture of the title
conpound from preparation 58°(100ng, M. 22mmol ), copper. (I1) acetate

nonohydrate (58ng, 0.29muol), q a e g,eneb;ni c acid (63ng, 0.44mol)
ot 1

and 4A nol ecul ar sieves (156ny) ) and N-nethyl pyrrolidine
(1 mM) was irradiated by mcr N p r for 3x10 seconds,
foll owed by 2 x20 seconds. The|lm evapor at ed under reduced
pressure and the residue purifi m chr omat ogr aphy on silica gel
usi ng di chl or onet hane: net hanolg: ammoni a (95:5:0.5) as eluant. The
product was recrystallised frompgdi chl orormet hane: i so- propanol to give the
title conpound, 45ng. 8 (CDC13) :71.03 (3H, t), 1.49 (3H t), 1.62 (3H t),
2.42 (2H, q), 2.58 (4H, m, 3 (2H, q), 3.17 (4H, m, 4.58 (2H, q), 7.79
(2H, d), 8.14 (2H, d), 8.70 (1 d, 9.16 (1 H d), 11.09 (1 H, s). LRV
mz 563 (Mt1)* EXAMPLE 68

S-[Z- Eth - 5- (4- et hy] 2i perazi n-1-yl sul phonyl ) pyyidin- 3-y] f

3+ et byl Sk s (1901 68k Risperign ity minesd o, S48miial) was.addedt

di triflugs off fdedtsidFotation of the title compound from preparation 69 (200mg,
0.41mmol) in tetrahydrofuran (4ml), and the solution stirred for 30 minutes. 2-

Re

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




| 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 | adi um (0) (8rrg 0. 009mmol ), R-B1NAP (8nyg,
0.013nm)0&, sodi um tent butoxide (41 n&l 43mmol ) and 2- bronﬁﬁ«pﬂil‘ﬂ%e
(501.1, OVOMRHI$ were added to a solu 3@‘ of the title cOMRABINOIASDM
preparation 58 (200ng, 0.43mmol) in toluene (3m), and the reaction heated
at 70C for 16 hours. The cooled nmixture was evaporated under reduced
pressure and the residue figered through silica gel, using

di chl or oret hane: net hanol (80: luant. The product was purified by
reverse phase HPLC on sil | ca H NN e n gradient of
acetonitrile:0.1 % aqueous trifjuo oac t|N:—é(C| 95 to 85:15) to afford
the title conpound, as a sol NO . ( :1.36 (3H, t), 1.48 (3H,
t), 1.57 (3H t), 3.00 (2H nil, 3. m, 3.70 (2H ™, 3.96 (2H m,
4.77 (2H, q), 7.52 (1 H m, 875-8.26 (2H, m, 8.69 (2H, n), 8.92 (1 H,
d), 10.80-11.00 (1 H s). LRWB$=0nz 539 (M+l)+ EXAVPLE 69

5- L2- Et hoxy- 5- (4- et hyl oi gerangj vi sul phonyl )ayridin-3-yll-3-ethyl-2-(pyra

zin 2yl)-2,6-di hydro-7H pyraz¢l o(i4. 3-dl pyri m din-7-one di-trifluoroacetate
8 April 2004

The -title compound was obtained {35%), from the title compound from
preparation 69 and 2-chlorobenzoxazole, following the procedure described in
example 73.

5 (CDCly) : 1.02 (3H, t), 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, t), 7.43 (2H, m), 7.64 (1H,
my), 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



WO 01/27113 12 PCT/1B00/ 01457 Cesi um carbonate (353ng, 1.09mmmol) foll owed
by 2-chloropyrazine (1001L1, 1.12mmmol) were added to a solution of the
title conpound from preparation .-.58 (500ngy, 1.08mml) in 8Apri 2004

N, N- di mévoysportdan de (10m ), and thelngéactlon heat ed atpdEataofodss718
hours. The cool ed m xture was evaporated under reduced pressure and the
resi due was purified by colum chromatography on silica gel using

I Th duct
furthor SR Bttt AL Bpinpeiso 731 85 3 puant Tre FenBlRLr o
gradi entwag repjstaliséd | o a?érmumféiﬁaﬁé bsfd-lbb%aﬁéﬁttbc el @hé Ue¥redo  50: 50)
to afford the title conpound, 6H, 2xt), 1.58 (3H,

t), 2. 980@npgurodsasawwhltes9hd(&amgq) 3 76 (2H : 4 00 (2H, m, 4.78 (2H,

0 S S, . B i B a0 103

1-2- thi Nz®V2Z%yI ) 2 6 d| hydro 7H pyrazol ol 4. 3-dl pyri m di n- 7- one
trifluoroacetate W) 01/27113 PCT/ 1 BOO 01457 O=S=0 | (N)
J The ti §K@D§(|Ja}po1uﬂ% (aﬁsﬂoﬂt‘lﬁ (’Qi‘di tL(?‘k? (BHo @)« 287t {4H,amkchip6 2. B).om

h
estri e {38, 30f ZoR 8 Sl S8R @, W48, B, 788 (i, oz, ) '
3. 20- 3. 3r)(BB0 (g, nY, BHB(184) rh!19.04 (1H, m), 11.10 (1H, br s).

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.



m, 4.65 (2H, q), 7.59 (1 H d), 7.78 (1 H d), 858 (1 H d), 8.78 (1 H,
d) LRVS : mz 545 (M+l) + EXAMPLE 71

2- (6- Chl oroBérlmdln 4-vl)-5-f2- ethox;?~(4 et hyl pi perazin-1 %40l 2064 |
ridin-3- WOIB2HLH | -2 6-di h dro-7H fo 4 3-d rimdin- PCHABOGEIESTUM
hydri de (22ng, 60% di spersion in mneral oil, 0.55mvl) was added to an
| ce-cool ed solution of the title conpound from preparation 58 (250ny,

Lo oomd HRER: 0t Gl ehiHym, Ak (A ebre Bt Brde A dnhdac. "

and t he 2.e80qRHN), s;wr(nrpl ai), 885 (3N, %83@’2“(2!-! .14, 78001 Y & BYr (@ H)aS
evaporated under reduced pressure and the resi due purlfled by col um

chr omat og?aBifP (1bh i 1084 (é@l. shisi ng di chl or omet hane: net hanol : 0. 88 anmni a
(95:5:0. 4 12" -1 WD 01/ 27113 PCT/ | BOO 41457 eI uant. The
pr oduct %@Bﬁ,?ﬁ%gﬁgémﬁ h di chl oromet hane 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 1-2- (mdin-

2-yl)-2,6-di hvdro-7H pyrazol o[ 4, 3-d] pyrim din-7-one 0 o=s=0 CND N J

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%



The title conpound was obtained (8%, fromthe conpound from preparation
58 and 2-chloropyrimdine, following a simldr procedure-to that described
in exanple 71. Found : C, 53.33; H, ,5.36; N, 23.12. C24H29No®ASriv209di r es
C. 53.42WO0W1231142. N, 23.36% 8 (CD&I%)": 1.03 (3H, t), RCUBOPOMHSTL), 1.59
(3H, t) 2.41 (2H, q) 2.58 (4H, m, 3.17 (41-1, n) 3.55 (2H, q), 4.78

(2H, q) : 7.42 (1 H n), 8.64 (1 H d), 8.95 (2H, 9.11 (1 H, d), 10.73
1 H,

S %(ﬁﬂ@)pe‘@? @"l‘i o, M40 T 15 @ 0241 %é&?yz 57 (4H, m)

pyrhdl nzsm @i Byi5 &Hpm)rs'ss (3H, s) 388 (2H, 1), 4.78 (4H, m), 8.63 (1H,

Imain

di hydr o- 7k pyrazol of 4. 3-dl pyrimdin-7-one 8 April 2004 WO
01/ 271135)}1/é2409361|7|4§@ p@fﬂ@'}" %dl um hydride (19ngy, 60% di spersion in m neral
oil, 0.48 ) M2 ggaok%p, +to an ice-cold solution of the title conpound
from prepara I on 0.41 mml) in tetrahydrofuran (4m ), and the
solution stirred for 30 m nutes. 2- Chloropyrimdine (56ng, 0.48nmmmol) was
added, and the reaction heated wunder reflux for 18 hours. The m xture was
evapor at ed under reduced pressure, the residue diluted with water, and
extracted wi th dichloronethane. The conbined organic extracts were dried

(MgS™), and evaporated under reduced E ressure. The crude product was

purified by colunn chronatograp a gel u5|ng an el ution gradient

of dichlqfp . .npound 31
my. S (CB .
3.18 (4H, m, t),

742(1Hr‘r) . 10.82 (1 H, s).

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




LRVS @ nmlz 570 (M+1l)} EXAMPLE 74

2- (1, 3-Benzoxazol -2-vl ) -5-f5-(4-ethyl ai perazin-1 -yl sul phonyl% 2- (2 netho
etho ridin-3- | -3-eth |-2 6-dih dro-7H razolo 4 3-d rinidi n8Aprii{i94g
April 200%WOOM27H3/ 27113 12s PCTI | BOO 0l BZ274The titl e conpRGTABAREI4SHt ai ned
(35%, fromthe title conmpound from preparation 69 and

2-chl orobenzoxazol e, follow ng the procedure described in exanple 73. S
(cbCl3) @ 1.02 (3H, t), 1.50 (3H, t)p 2.42 (2H, q), 2.58 (4H m, 3.18 (4H,
m, 3.59 (3H, s), 3.62 (2H, q), 3.8 t), 4.80 (2H, t), 7.43 (2H m,

7.64 (1 H m, 7.80 (1 : H_w), 9.02 (1 H d), 10.98 (1 H
s). LRM5S : mz 609 (M1l) -5- 4- et hyEpi perazin

_1- yIsquhonyI) 2- (2- et hoxye hoxy yri gd -yl - phenyl - 2, 6-di hvd
ro-7H pyrazol of 4, 3-dl pyri assium bi s(trinethylsilyl)am de
(294ng, 1.47mmol) was adde sol ution\of the conpound from exanpl e 66

(200ng, 0.37mmol) in 2- nmetykg ), and the reaction heated
under reflex for 18 hours. e m xture was evaporated under reduced
pressure and the residue p(g& € by col umm chromat ography . on silica gel
using WO 01/27113 8 April 0 126 - PCT/ 1B00101457

di chl or onet hane: net hanol : O.Eewjmmni a (97:3:0.5) as eluant. The product

J
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 gel 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




was recrystallised fromdichl oromet hane: i so-propanol to give the desired
conpound as a white solid, 82nmg. Found : C, 57.06; H, 5.83; N, 17.27.
C27H35N7OBS requires C, 57.13; H, 5.86; N, 17.27% 8 (CDCl 3)38 Apil 2994( 3H,
t), 1.48VQ8IR7THS 2 40 (2H ), 2.57 {4H) ), 3.16 (2H, FCTIBOVARIST4H, n),
3.56 (3H, s), 3.84 (2H, t), 4.58 (2H, t), 7.38 (1 H m, 7.48 (2H, m,
7.80 (2H m, 8.64 (1 H mM, -9.04 (1 H m, 11.10 (1 H br s). LRVM5: rn/z
568 (Mrl)" EXAMPLE 76 5- 2-Etho -5-g4-meth | i erazin-1- Isul hon I
ridin-3- t -1- 2- nethoxyethyl)_3-nHDropyl - 1. 6-di hydr o- 7H pyr azol of

4, 3-dlavrimdin-7-one Amxture N | e corpound of preparation 57
(440ny, 0.82mmol ), and pot gssi bis(m £ yl ) am de (196ng,
0.98mmol ) in ethanol (1 5n )l was lyhea 109 pr 18 hours, in a seal ed
vessel . The cool ed m xtur conméntrdt ed under reduced pressure, the
residue partitioned betwefn et hyl acetat® (20m) and brine (10ml), and the
| ayers separated. The organ] hase was/separated, dried (MgSOH4), and
evapor at ed under reduced prgssure. The crude product was purified by

col uim chromat ogr aphy ongsHdg-e® gel, using an elution gradient of

di chl or onet hane: net hanol (1J0:0 to 95:5) to afford the title conpound,
275nmg, as a pale yellow sci 12 8 April 2004 WO (c)1127113

PCT/ 10000/ 01457 8 (CDC13) (- 1.2 (3H, t), 1.60 (3H, t), 1.86 (2H m, 2.29
(3H, s), 2.52 (4H, m), 2195 (H t), 3.16 (4H-m), 3.35 (3H s), 3.87 (2H,
t), 4.78 (4H, nm), 8.64 (1 My~s), 9.09 (1 H, s), 10.81 (1 H, s). LRVB : mz
520 (Mrl) + EXAMPLE 77 )

VRN,

Potasssium bis(trimethylsilylyamide (450mg, 2.25mmol) was added to a
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 (CDCls, 400MHZ) & : 1.02 (3H, t), 1.39 (3H, 1), 1.55 (3H, t), 1.72 (2H,

- m), 2.05 (2H, m), 2.17 (2H, m}, 2.30 (2H, m), 2.40 (2H, q), 2.56 (4H, m), 3.04
(2H, q), 3.16 (4H, m), 4.76 (2H, q), 4.82 (1H, m), 8.61 (1H, s}, 9.02 (1H, s),
10.55 (1H, s). |
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%.



5- 2-Etho -5- 4-eth | i erazin-1- |Isul hon I ridin-3- I -3-eth |-1- 2-

nmet hoxvet hvl ) - 1, 6-di hvdro- 7H pyrazol ol 4,3; dlpyrimdin-7_one o=s=0 | (N) N
J Anmxture of the title conpound of pr ps';\ gation 56 (1. 02g, 18 éarir0P4and
pot assi urW@&RTRYt oxi de (533ny, 4.75 +n et hanol (40mMPLCIVIBE0/4I43T ed at
100C in a seated vessel for 18 hours. The cool ed m xture was concentrated
under reduced pressure and the residue partitioned between ethyl acetate

(50nl) and brine (25m), and the | e@qpar ated. The organi c phase was
washed with brine (25rrfL) dried ( d evaporat ed under reduced
pressure. ik byl 3-[2nethoryHSi (| ] isbiphvomy i -on silica

-gel, using an eI 100: 0 to 90: 10)
to afford the tiYi SR BeH - ' d. Found : C,
53.00; H 6.39; N, 18. 87 023H33N7QSSor eqw res C 53 16 H 6.40; N, 18.87%
8 April 2004 WD 01/27x13 PCT/I1BOO 0i}457 12 8 (CDCI3) : 1.03 (3H, t), 1.40

(3H, t), 1.59 (3H, t), 2 5Zn(4H, m, 3.00 (2H, q), 3.15 (4H,
m, 3.35 (3H, s), 3.88(‘2111‘,1\ = 8.63 (1 H s), 9.09 (1 H,
s), 10.83 (1 H, s). LRMs : n

E 78

The title compound was obtained as a white powder in 41% vyield from the
compound from preparation 85; following the procedure described in example
80. | |
"Hnmr (CDCls, 400MHz) § : 1.01 (3H, 1), 1.30 (4H, m), 1.40 (3H, t), 1.54 (5H,
'm), 1.70 (2H, m), 2.40 (2H, q), 2.56 (4H, m), 2.63 (1H, m), 3.02 (2H, q), 3.12
(4H, m), 4.20 (2H, d), 4.74 (2H, q), 8.61 (1H, d), 9.03 (1H, d), 10.60 (1H, s).
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




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 mdin-7-one 0=s=0
IN N J. Anixture of the title conpound from exanple 7 (2008@priR088muol )
and cop¥€018Tiphat e pent ahydrat e (74rrg 30mmot ) in pyrEGIABMABIS{4n] ) was
heat ed under reflux for 18 hours. The - (f?b"“'ed m xture was concentrated under
reduced pressure and the resi-due purified by colum chromatography on
silica gel twice using an elution ggadient of dichloromethane: net hanol
(100:0 to 95:5) to glve the title donpound as a pale brown solid, 109ngy. 6
(CDCI3) : 1.04 (3H, /&B(BH : 3 2.10 (2H, nm), 2.37-2.68
(5H, m, 3.00 (2H, q), 3. 140(4H,H’\h') 4.32 (2H, d), 8.00 (1 H,
s), 8.58 (1 H s). LRV :
- et hoxy- 5- (4- et hyl pi per az,il
et hyl -2, 6-di hvdro- 7H avr a oI of
01/27113 12 9 PCT/ |1 BBQO 0%4 y m xture of the conpound from
preparation 83 (440ng, 0.83 ), potassiumbis(trinethylsilyl)am de
(500nmg, 2.51 mmol) and e —agetate (100 d, 1.0mmol) in ethanol (10m)
was heated at 120C in a sé"'l e_d' vessel for 18 hours. The cool ed mixture
was evapor at ed under reduce jressure and the

idin-7-one 8 April 2004 WO

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) & : 1.02 (3H, 1), 1.30-1.50 (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), 8.01 (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




resi due was purified by colum chromatography on silica gel using an

el ution gradient of dichl oromet hane: net hanol (100:0 to 95:5) to afford the
title YA 263ng. "Hnnr (CDCI 3, 300MHz) 8: 1.01 (3H, t)8ApngH0a3H
t), 1. 580‘@&12 1.96 (2H, n), 2.38-23FQ (8H n), 2.98 (RFL/ABMO14§7 14 (4H,
m, 4.76 (2H, q) 4.96 (1 H m, 8.61 (1 H d), 9.02 (1 H d), 10.59 (1 H,
s). LRM5 : nlz 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 014[27113 1 PCT/1B00/ 01457 O4-S=0 C N

Pot asssi um bi s(tri met hybsi yl)amn 2.25mvol ) was added to a
suspensi on of the conpound 84 (243mg, 0.45mmol) in

et hanol (5m ), and the m xt OC\in a Reactivial(r) for 24
hours. Tic analysis sho rial ining, so additiona

pot assi um bis(trinethyl am de (250ngy, 1.25 and ethyl acetate (3
drops) were added, and action hegfed at 1110C for 18. hours. The
cooled m xture was partitijoned between ethyl acetate and sodi um

bi carbonate sol ution, ag—=d-kg phases separated. The aqueous | ayer was
extracted with ethyl acetatle (2x), the conbined organic sol utions washed
with brine, dried (MySOH) d evaporated under reduced pressure. The
crude product was purifi&d by] colum chromat ography on silica gel using
met hanol : di chl oromet hane|(2: 98) as eluant, and triturated with ether to
afford the title conpound a white powder, 55ng.

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 (2H 1), 4.70 (2H, q), 860(1H s), 900(1H s), 10.60 (1H, s).

:.LRMS : m/z 535 (MH")

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




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, 88pa2Q0# H,
s), 9.0wWoQmAf13), 10.55 (1 H s). L B4 nfz 530.8 ( MHpcHmaboidseund: C
57.17; H, 6.65; N, 18.14. C25H35N/AS 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
(meth I-5- 2-etho -5- 4-eth | i erggin-l1- Isul hon I ridin-3-

y1-3-ethyl -2, 6-di hydro- 7H ovr azol ol{§. 3-dl cyri m di n/7-one 0 The title
conpound was obtai ned a white er yn 41 %ypeld fromthe conpound
frompreparation 85, follo scri bed in exanple 80.
"Hnnr (CDCl 3, 400MHz) 8: 1.D1 (3 : 4H, m), 1.40 (3H t), 1.54
(5H, m, 1.70 (2H, m, (4H,=m, 2.63 (1H, m, 3.02 (2H,
q), 3.12 (4H m, 4.20 q), 8.61 (1 H d), 9.03 (1 H,
d, 10.60 (1 H s). L : : ) Exanple 82 2-C ctohe I-5-
2-etho -5- 4-eth | i erazinfl- hon“l ridin-3- | -S eth t-2 6-dih
dro-7H razolo 4 3-d rirr&')m -7-0one 8 April 2004 WO 01127113 ii ~ .
PCTI 1 BOO' 01457 N __ O "' YT EN R\

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), 3.98 (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




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. 'Hnnr_ (CDCl 3, 400MHz) 8 : 18@%ri(3M4 t),
1.30-1. 50VOM27H$, 1.58 (3H, t), 1.7813H m, 1.98 (4H mMCIABIM4ERH, M),
2.41 (2H, qg), 2.55 (44, m, 3.05 (2H, qg), 3.16 (4H m, 4.23 (1 H m,
4.75 (2H, q), 8.61 (1 H s), 9.01 (1 H s), 10.54 (1 H s). LRMs: mz
548.8 (M+) Anal. Found: C 57.23; I 6.96; N, 17.54. C26H37N704S requires
C, 57.44; H 6.86; N, 18.03% Exa
5-1.2- Et hoxy- 5- (4- et hyl pi azin, 1. on_ | 0
pyri di n- 3-yi d-2-(2-etho>%;gte{ | ) - BN
et hyl - 2. 6-di hydro- 7H pvrazol pf4. 3 pr |
01/27113 PCTI | BOO O 457 13 ;
(256ng, 1.28mmmol) was add
70 (170ngy, 0.30mmol) and
and the reaction heated at 1BOC
evapor ated under reduced gre

®
P

The title compound was obtained as a crystalline solid in 17% yield from the

n-X-one 0 8 April 2004 WO

ot asstum bi s(t (et hyl silyl)am de
of the compound from preparation
acetate Onmg, 0.33mml) in ethanol (5m),

for 6 hours. The cool ed m xture was

e and

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%.

. . Example 86
5-{2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yil-3-ethyl-2-(3-
methoxy-n-propyl}-2.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-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 wth isopropyl ether then re-purified by col um c8fene2tigr aphy
usi ng anWOo127118n. gr adi ent of di chl or ofrffhane: met hanol ( 18Cr/MBo001439: 10) to
afford the title conpound, 20ng. 'Hnnr (CDCl 3, 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, @, 3.90 (2H, t), 4.42 (2H, t), 4.70 (2H,
q), 860 (1 H s), 9.00 (1 H s), |f0.60 (1 H s). LRM: nz 535 (VH) Anal.
Found: C, 53.97; H, 6. 64 44IB5N7C6S requires C, 54.02; H,

6.61; N, 18.37% Exa

2-' Et hoxy-5-(4-.ethyl pi peragin-1 yridin-3-vl)-3-ethyl-2-C(1
S)-1 neth I-2-nmetho et Rt ~R6- H 04 3-drimdin-7-one 8
April 2004 WO 01/27113 |134 CT/ 1 BOO/ 01457 Pot assy um

bi s(trinmethylsilyl)anid 08, 10.5 ) was ad®d to a solution of the
conmpound from preparation 90 (1.20g, 2717mmol) and ethyl acetate (200l,
2.02mmol ) in ethanol (4Qml ,_gnd the reaction heated in a sealed vessel at
130C for 6 hours. The cool ¢d hi xture was concentrated under reduced
pressure and the residue titioned between ethyl acetate and water, and
neutral i sed by the additgon O solid carbon dioxide. The |ayers were.
separated, the aqueous ghase fxtracted with ethyl acetate, and the

conbi ned organic solutio Ied (Na2SO4) and evapor at ed under reduced
pressure. The crude producy was purified by colum chromat ography on silica
gel using an elution gradient of dichloronethane: methanol (99:1 to 96:4),

-

and the product crystalfised fromether/pentane to afford the title {

CoMPoUNd 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




250mg. 'Hnnmr (CDCl 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, 474 (3H m, 8.62 (1 H d), 9.02 (1 H d), 18ApgI{004H, s).
Anal . .. FOM@®1201353. 79; H, 6.61; N, 18.12@--/- C24H35N7CBS r eqpdivIBO0/0345H4. 02;

H 6.61; N 18.38% Exanple 85 St

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 met hyl - 2- met hoxyet hyl | - 2. 6- di hvdr ogy7H- pyrazol of 4, 3-dl pyri m di n-7-one 8
April 2004 WD 01/27113 PCTI I BOO 01457 [l The title conpound was obtained as
a crystalline solid in O’P%M\d from cqrpound from preparatlon 89,
following a simlar procedufe t® t hadt des dDed i anpl e 84. ' Hnnr
(CDCl' 3, 300MHz) 8: 1.02 (3H, t), NT H m, 2.40 (2H, Qq),
2.55 (44, m, 3.08 (6H m, 3 (L H"mM, 3.98 (1 H m,
4.72 (3H, m, 8.61 (1 H d),{]9.02|(1 H, 0.58 (1 H s). LRM5: niz
534.4 (MHO), Anal. Found: C, .62 H 6.62; N, 18.27. C24H35N/(BS requires
C, 54.02; H 6.61; N, 18.38%
5-f 2- Ethoxy 5- (4- et hyl pperazwﬁgdosul phon f ridin-3_yil-3-ethyl-2-(3

met hoxy- n- propyl ) - 2, 6-di hydr o- 7H pyrazol of 4. 3-dl pvrim di n-7-one S Apri |

2004 WD 01127113. 1 ~' 3 PCT/ Iﬁwﬁ)l457 0=S=0

N

J

A 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
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%.



(N) NJ Potassiumbis(trinethylsilyl)am de (145ng, 0.72mmvl) was added to a
solution of the conpound from preparation 88 (200ng, 0.36mot) in 3-
met hyl - 3- pentanol (4ml), and the reaction heated at 130C for 46pHE4, then
cool ed. WO Arpisure was evapor at ed unﬁgg}geduced pressur ep@ERhobAfss €si due
purified twi ce by col um chronmat ograp on silica gel using
di chl or onet hane: net hanol (97:3) as eluant, to afford the title conpound,
40mg. " Hnnmr (C(c)Cl3, 400MHz) 8: 1.00 (3H, t), 1.40 (3H, t), 1.57 (3H, t),
2.20 (2H, m, 2.42(2H, m, 2.60 (4H m, 3.03 (2H, qg), 3.15 (4H m, 3.30
(3H, s), 3.35 (2H t), 4.40 ks g tdad 21-1, q), 8.60 (1 H s), 9.00
(1 H s), 10.60 (1 H, br s). . (WVH}) Exanpl e 87
2- Cycl ofieytoripetmys obtheJollewinggarigral staioture:y| sul phonyl ) - 2- ( 2-
met hoxyet hoxy) pyri din-3-yil-2.6-di hyd ro;7H pyrazolo f 4,
3-dl pyrimdin-7-one 8 April 2004 WD 01127113 PCT/1B00/ 01457 A m xture of
t he conpound from preparg.i on | ) and potassium
bi s(trinmethyl si IyI)am'el‘g( ny, Q2. 2 - met hoxyet hanol  (5m ) was
stirred under reflux for 6 hours, d m ¥tTRe was partitioned

W

bet ween et hyl acetate and sodi patBic | ution, and the |ayers
separated. The organi c phase wg g ith bxine, dried (MgJSO™4) and
evapor at ed under, reduced presst

col um chr omat ogr aphy on silica gél

he residu orange oil was purified by
as eluant to afford the title _conpound as an off-white foam 150ng.

usi ng di chl or onet hane: nmet hanol (98: 2)
o=—=—/—8S—

N

(]

N

J

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),




"Hnnr (CDCI 3, 300 MHz) 8: 1.00 (3H, t), 1.38 (3H, t), 1.85-2.05 (2H, m,
2.40 (2H, q), 2.45 (2H, ), 2.54 (4H, , 2.90-3.05 (4H, m, 3.15 (4H,
3.55 (3H, s), 3.80 (2H, m, 4.74 (2H, ]34 4.95 (1 H ), 8.c6DApIIq04s)
8.98 (1 WO812T11Y) 75 (1 H, s). LRVB : mlz 546.4 (VHO AnERCI/EBONNdST C,
54.53; H 6.59; N, 17.77. C25H35N7/O6S requires C, 55.03; H, 6.47; N,
17.97% 8 April 2004 WD 01/27113 PCT/|1B00/ 01457 Exanples 88 to 92 The

conpounds—oOf Tthe fort oW g genel g5} .y 1 f he
correspondi-né pyrazol e car boxam 3.678;#5{‘2’1), %r‘??hgxyet ﬁa%gﬁ?ﬁ#ﬁﬁ)b\%%ngg a
simlar |nethdd to that descri bej(nﬂ &)} 30173181 s)Ex RYi-el d Data no. (P9
8815Hnnr| { CDEI 3, 400MHz) 18: 0. 43 0.80 (1 H, , 1.00
(3H t), (1.4( (3H t), )2 40 (2H LE‘N%Q%ASESM("%ﬁs 00 (2H, fq) 3. ;)7 (4H,
m, 3.5(0 (3H] s), 3.80 (H m, | Anap (:ﬁlh—h dp gség HHe 79, NB ﬁb4911H, s),
8.97 (141, 9), 10.57 (1{H, br ?‘ ?fouﬁ 52. 68; \|,
17.19. Q25H33N7C6S. H2O r ¢quires C,zsh’uﬁNwss Heqgires: CNSS.BD 330/(6 66

17.52%.

90° 40 | 'Hnmr (CDCl5, 400MHz) & : 1.02 (3H, 1), 1.32
Q/\* (2H, m), 1.40 (3H, 1), 1.58 (2H, m), 1.70 (4H,

m), 2.40 (2H, q), 2.56 (4H, m), 2.62 (1H, m),

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")

1 = additionally purified by ether trituration
- 2 = purified by ether trituration



8939Hnnr (CDCl 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 (44, m, 3.57 (3H, s), 3.86 (2H, 4) 1 Ti 8 April 2004 8WEiD027113
PCT/ | BOWOPAB713 78 (2H, t), 4.82 (11—1 , 8.61 (1 H, d)PCEIBIGOMETH, d),
10.73 (1 H, s). LRV : nmz 560.4 (MHO Anal. Found: C, 55.30; H 6.79; N,
17.49. C26H37N/7CbS requires C, 55.80; H, 6.66; N, 17.52% 9040Hnnr (CDd 3,
400MHz) 8 :1.02 (3H, t), 1.32 (2H, m, 1.40 (3H, t), 1.58 (21-1, m, 1.70
(4H, m, 2.40 (2H, q), 2.56 (4H, m, 2.62 (1H, m, 3.01 (2H q), 3.16 (4H,
m, 3.57 (3H, s), 3.86 (2H, t), 4.21 (2H,. d), 4.79 (2H, t), 8.61 (1 H 5s),
8.98 (1 H s), 10.74 (1 H s). LRVMs: mz 574.8 (MH) Anal. Found: C,
54.88; H 6.89; N, 16.63. C27H39N705S; H20 requires C, 54.80; H, 6.98; N,

16.57% 9146Hnntr (CDCl 3, 400MHz) 3H, t), 1.38 (6H, m, 1.77 (1 H,
m, 1.98 (41-1, n, 222(2H n’)%%@g'g( q ) ( ,m)3.02(2|(4, q),

3.14 (4H, 5dg:n-B Rigerazin] ‘ ) t), 8.61
(1 H d), 898 "hoxvethvi)-ZG dihydro-7H-pyrazolol4,3-d ]g_ynmldmone
/I- 0
N
O  HN N
NP _\_O
N N
\ ‘
= 3
N
N

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




d), 10.71 (1 H, s). 9221Hnnr (CDCI 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, é)-l, 4.20 (2H, m, 4.48 §Aptil, 2008, 4. 80
(2H, t), OBB2TMI3 H s), 9.00 (1 H, s)l, 10.80 (1 H, s). LREBTABI/M4S76. 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-meth | i r@zin-1- Isul hon I ridin-3- | -3-eth |-2- 2-
met hox eth | -2 6-dih éro- razolo 4 3-d rimdinone | Potassium
bi s(trinmethylsilyl)am de (123ng, 0.62 |) was added to a solution of the
conpound from preparation 2 1) i = butanol, and the
reaction m xture heated at 12 .Nltyén-c_(r)rol ed mxture was
concentrated under reduced pregsureland 1he fesidual yellow oil purified
by colum chromat ography onysi N“Using an efution gradient of
di chl or onet hane: net hanol : 0. |8 a .2 to 95:5:0.5). The product
was triturated with ether t > conmpound as a white solid,
78ny. 1Hnnmr (CDA 3, 300MHz) 8 1.03 (3H, t), 1.41 (3H, t), 1.54 (2H, m,
1.94 (2H, m, 2.28 (3H, s), 2. (4H, m, 3.07 (2H, m, 3.14 (4H, m, 3.30
(3H, s), 3.95 (2H, t), 4.46 (PH t), 4.67 (2H t), 8.63 (1 H m, 9.04 (1
H m, 10.60 (1 H nm. Anal. und: C, 53.64; H, 6.64; N 18.15.
C24H35N745S requires C, 54.f ﬁ

N

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.

~dHnmr (CDCls, 400MHz) 5 : 0.80 (8H, t), 1.40 (3H, t), 1.60'(3H, d), 1.90 (1H,
m), 2.20 (1H, m), 2.22 (3H, s), 2.50 (4H, m), 3.00 (2H, m), 3.10 (4H, m), 3.58
{3H, s), 3.80 (2H, m), 4.40 (1H, m), 4.80 (2H, m), 8.60 (1H, s), 9.00 (1H, s),
10.70 (1H, s).
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




6.61;, N, 18.37% Exanple 94
3- Et hyl - 5- 12- ( 2- met hoxyet hoxy) - 544- net hyl gi per azi n-1 -yl sul phonyl ) pyri di n-3
-24(1 S)-1-nethvl propyl | -2. 6-di hvdr o- 7H pyr azol o[ 4. 3- dl pyr i &iAgrih20td WO
01/271130V00m7113Apr| | 2004 PCT/|1B00/P#37 02 N Pot assi UPECT/IB00/01457
bi s(t(nmethylsilyl)amde (960ng, 4.8mmvpl) was added to a solution of the
conpound from preparation 93 (500ng, 0.96mmmol) in 2- nethoxyethanol (15nl),
and the reaction heated gt 130C for 5 hours. The cooled reaction m xture
was partitioned betweer etRyl acetategand water, and the mxture
neutralised using solid carlpon di oxi dg¢. The Iayers were separated, the
organi c -phase washed with er, dri fA) evapor at ed under
reduced pressure. The crude pr@ductiia ar | i\lged y columm chr omat ogr aphy
on silica go[ using an elution gradient or onet hane: nmet hanol (99:1
to 96:4) to give an oil. Thy ratdd w th ether, to afford the
title conpound as a white ) =Hnnr (CDClI 3, 400MHz) 8 : 0.80
(3H, t), 1.40 (3H, t), 1.6 d, 1L9O I H m, 2.20 (1 H m, 2.22
(3H, s), 2.50 (4H, m, 3.00 (IH, m, 3.10°(4H, m, 3.58 (3H, s), 3.80 (2H,
m, 4.40 (1 H m, 4. , 8.60 (1 H s), 9.00 (1 H s), 10.70 (1 H,
s). LRM5 : mz 534.6 (MN Ana|.2Found: C, 54.20; H 6.68; N, 18.39.
C24H35N7C6S requires C, 54. 08N H '76.71; N, 18.40% [a]D +26.0 (c = 0.1,
nmet hanol ). Exanple 95 j ‘

N
|

P

The title conipound was obtained as a white powder in 23% vyield from the
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




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 -methl rol -2 6-dih dro-7H razolo 4 3-d rimdinone 1 4 8 April
2004 WO 01/27113 PCT/ 1 BOO/ 01457 02 C; dTlgle title conpound wa8 Apht2(0ded as
a white p‘S%é’.z 23%vyield fromthe -tdnpound from pr eparmﬁ@ﬂﬂlmsand

2- met hoxyet hanol following the procedure described in exanple 94. 'Hnnr
(CDCf 3, 400MHz) S 080(3H t)‘ 1.40 (3H, t), 1.60 (3H, d), 1.90 (1 H,
m, 2.20 (1 H, , 2. 23/( s , 2.50 (4H, m, 3.00 (21-1, m, 3.10 (4H,
m, 3.58 (3H, s) m, 4.80 (2H, m), 8.60 (11-1,
s), 9.00 (11-1, s), 10. 70(1 nmz 534.6 (MH) Exanple 96
2-n-Bu I fjl 3-ethyl-5-f2-(2- Nf\ (4- net hyt pi perazin-1| -

yi sul phonyl ) pyri di n-3-yil - 2. 6- oF4, 3-di pyri m di none WO
01/27113 8 April 2004 4 ''' 02\ N The title conpound was
obtained as a solid in 54% rom preparation 91
and 2- net hoxyet hanol ,. follo that described in
exanpl e 95. ' Hnnr (CDC13 40 t), 1.40 (5H, m, 1.97 (2H,
m, 2.35 (3H, s), 2.58 (4H, 3.18 (4H, m, 3.56 (3H, s),
3.85 (2H, t), 4.28 50,

3.01 (2H, q),

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




(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 I1-S- 2- 2-netho etho -5-
4-nmeth | 1 erazin-|- 8 April 2004

yl sul phowvgy M/2313 di n- 3-y11- 2, 6-di hydr d-4d pyrazol o( 4, 3- dl peaiBiEeIasShe 8
April 2004 WD 01/27113 14.4- PCTII1BQ0I 01457 S02 N N | The title conmpound
was obtained as a solid in 41%yvyield fromthe conpound from preparation 92
and 2-net hoxyethanol, following a simlar procedure to that described in
exanpl e 95. 1Hnnr (CDCKF3;™400MHz) 8 :90.46 (2H, m, 0.62 (2H, m, 1.40 (4H,
m, 2.27 (3H, s), 2.50 (4, m, (2H, q), 3.16 (4H, m, 3.57 (3H, s),
3.84 (2H, t), 4.20 (2H, d)%. 4.58 N8.61 (1 H d), 8.98 (1 H, d),
10.77 (1 H s). LRMS: mz 53%9.2 H BX 98 2-C clobu Ineth I-3-eth
| -5- 5- 4-eth | i eraz in-1- h dro- 2-furan | netho

ridin-3- | -2 6-dih dro-7Hy 8 April 2004 WO
01/ 27113 14 PCTI | BOO 01457 1)2 ( e conpound from exanpl e
7 (200ngy, 0.38mml) and =
soz'
I
ENj
N

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 ¢




pot assium bis(trinmethylsilyl)am de (371 ng, 1.86mml) in tetrahydrofurfuryl
al cohol (2.5nml) was heated under reflux for 18 hours. The cool ed m xture
was concentrated under reduced press and the residue pur BfApeit2dng
colum cWOMEIYGr aphy on silica gel uisfir@ an el ution gr acﬁ'(él’imoglgum

di chl or onet hane: net hanol (100:0 to 90:10). The product was recrystallised
fromether to afford the title conpound, 20ng. 'Hnnr (CDCI 3, 300MHz) 8:
1.01 (3H, t), 1.40 (3H, t), 1.75-2.18 (a,OH, n), 2.40 (2H, q), 2.55 (4H,
m, 3.00 (3H, m, 3.15 (4H, m, 416(1H m, 4.30 (2H,
d, 4.38 (1 H m, 4.59 8.60 (1 H d), 898 (1 H
>1d), 10.73 (1 H s): Ie 99 3-Eth |-5- 5- 4-eth f
i erazin-l- Isul hon i - 2- 2-methox etho -2
6-di h dro-7H razolo 4 AD 01127113 .4 6
PCT/ 1 BOO 01457 SO02 (N) N ThHg title corrpound was pbt ained as a solid, from
t he conmpound from exanple 8 met hoxyet Hanol , fOllowing a simlar
procedure to that .described in exarrpl e 98. "Hnnmr (C(c)Cl 3, 300MHz) 8: 1.02
(6H m, 1.84 (2H, m, 2.42 (2Hg), 2.56 (4H, m, 3.01 (2H t), 3.15 (4H,
m, 3.29 (3H, s), 3.57 (3H, s) 3 88 (2H, m, 4.44 (2H, t), 4.78 (2H, t),
8.61 (1 H s), 898 (1 ,s)iﬂ»G(lH s). LRVM5 : niz 564 (MHO Exanple

100

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




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 Oz (N) N .Sodiumnitrite (116ng, SAHEBOOK) . was
added t ovaotonlizd (-20C) sol ution oft 4the ani ne from preparasoema8?2 (400ny,
1.12mmol ) in acetic acid (5nml) and concentrated hydrochloric acid (5ml),
and the solution allowed to warmto roomtenperature over 4 hours. The
solution was then re-coqled to -15C, liquid sul phur dioxide (3ml) added
foll owed by a sol utiop0 opper (11} chloride (450ng, 3.34mol) in water
(2m ), and the solution st|rred for hours, then allowed to warmto room
tenperature. The reactio:\[Q§ di | ut WLNh water and extracted with

di chl oronet hane (100m ). The Goniitthed rgénic extracts were dried
(Na2SO™4), concentrated under sure nd the resi due azeotroped
with tol uene. The product i et hamotQ,(5n) ,

N-i sopropyl pi perazi ne (500fL1, B.56mmpl) added and the reaction stirred at
roomtenperature for 18 hotys,2The reacti m xture was evaporated under
reduced pressure and the crudé product purified by colum chronmat ography
on silica gel using dichlororggthane: net hanol : 0. 88 ammonia (96:4:0.5) as
eluant. The resulting pale yq Pow solid was recrystallised from isopropyl
et her: di chl oronet hane to giventhe title conmpound, 211 ny. 1Hnm (CDCl 3,
300MHz) 8 : .1.00 (6H, 2xs)¢ 1. (3H, t), 1.56 (3H, t), 2.60 (4H m, 2.66
(1 H m, 3.08 (6H m, 3.7 (3%:1, s), 3.92 (21-1, t), 4.45 (2H, t), 4.75
(2H, q), 8.61 (1 H d), 90834 H d), 10.61 (1 H s). LRMB: nfz 534.5
(M) ‘

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




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/1BOJ 01457 Exanple 101 5-
2-Etho -5- 4-n- ro | i erazin-I- lsmdi‘ on I ridin-3- | -3-eth8apgl20D4

met hoxyeW®0327A4186- di hydr o- 7H pyr azol . 3-dl pyri m di none PoaaBeddigsconpound
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 procsdure described in Exanple 100. 'Hnnr
(CDC13i 300MHz) 8: 0.84 [3H, t), 11440 (3H, t), 1.55 (5H, m  2.30 (2H, m,
2.55 (4H, m, 3.08 (6H, f{)\,@& 28
(2H, q), 8.62 (1 H d), 9
(MH+) Exanpl e 102

1- (6- Et hoxy, -513-et hvl i Ig e

, 3 dl pyrimdin-5-v11-3-pyridyisul f
solvate. 14 8 April 2004
conpound of Exanple 8 a . m

. 3.94 (2H, t), 4.44 (2H t), 4.75
(1" IR 61 (1 H s). LRVS : mz 534.4

- met t hyl ) -7- oxo- 2H Dyr azol eF4
- et hyl pi perazi neet hyl acetate

1/ 27113 147PCT/ 1 B00/ 01457 Owve To prepare the
ture of N-['3-carbanoyl - 5-ethyl -

1- (2- nmet hoxyet hyl )-1 H pyrazol - 4-yl }-2-et hoxy-5-(4-ethyl -1-pi perazinyl

sul fonyl) nicotinamde (1. kg, 2.2 Mdl), potassiumtert-butoxide (500 g,
4.4 noles) and ethyl acetgie (193 g) in ethanol (11.8 L) was heated at
120C for 20 hours. The actyon m xture was then concentrated under
reduced pressure, in tofal approx. 10 L of solvent were distilled. To the
resi due water (2.9 L) N

A

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%.



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 mxture was warned to 55C. The organi ¢ phase wa8Apdicii@dat ed
and t he &%&]yiiphase was extracted withHf urther ethyl acRCEIRONO(4H70 Q The
conbi ned organi c phases were distilled at atnospheric pressure to a final
vol unme 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- Etho'xy 5-[3-ethyl]-6, 7-di hydro- 2- (2- et hoxyet hyl ) - 7- oxo-

2H-pyrazol e[ 4, 3-d] pyri m di n-5-yl Exa merldzl sul fonyl) 4- et hyl p| per azine as a
| i ght yeIIowcF' stalline solid, 87719 57 F ;

H 6.46 a2 Y -S04-N-prony J:.'.l('_"-, Y S8 &Z1: H, 6. 49
N, 18.25% 6(0[}9 ‘ 3 t), 2. 44 (2H,
q), 2.57 (4H, C : . 3. : , 3.92 (2H, q),
4.48 (2H, q), 4 77 (2H H d), 9.06 (1 H d). The spectrum

al so has signals that corgespond 01/27113 to a solvate with ethyl

acetate. LRMS: nmlz = 520
-6 eet hoxy-5-13-ethyl -6, 7-di
dl pyri mdi n-5-yl 1- 3-pvri dyl ypi parazine 10g (0.019 nol) of
t he conpound of Exanple 8N 1-(6-

et hoxy-5-[3-ethyl -6, 7-dih ro{2- (2- met hogyet hyl ) - 7- oxo- 2H pyr azol of 4, 3-
d] pyri mdin-5-ylj-3-pyridy hyl pi perazi ne ethyl acetate

sol vate, was charged followed by 12nmvg (120m s) of 16% water in ethyl
al cohol . The 50,

£
H
%

N2004 PCT/ 1B00101457 Exanple 103 1
et hyl ) - 7- oxo- 2H pyr azol of 4 3-

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

1-(6-Ethoxy-5-[3-ethyl}-6.7-dihydro-2-(2-methoxyethyl)-7-oxo-2 H-pyrazole[4,3-

ridvisulfonyl)-4-ethylpiperazinesethyl acetate solvate.




slurry was heated to reflux to yield a solution and 6nvVg (60ms) distilled
off at atnospheric pressure. The solution was then cooled to room
tenperature with crystallisation occu_rl:énp at 40C. The sl urr§Apdis200ken
cool ed t V89¥EHR13 and granul ated for 30nfiutes fol | owi ng RETABYAI45ES
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 7.6g, 76% .Melting Point 162- 165C. 8 (CDCI3): 1.05 (3Ht), 1.42
(3H,t), 1.58 (3H,t), 2.43 (21-1,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 PCTI I B00O/ 03457 (1 H,d), 9.05 (1 H,d),..10.65 (1 H,s).
In the process of Exanple 1083, er and pharmaceutically acceptabl e

al cohol s such as net hanol ,omt '&panol, but anol and m xtures thereof
can be used to prepare thejco |l es 8 and 102. Exanple 104 1-

6- et hoxy-5-f3-ethyl -6, 7 2 ) - 7- oxo- 2H pvr azol of 4, 3- d
rimdin-5-yll-3pyridyls | fonyl } - 4- et hy\pi perazi ne benzene-sul fonate salt.
170g (0.33 nol) of the nd of Exanptr#el03, 1-(6-ethoxy-5-[3-ethyl-6,7-

di hydr o- 2- ( 2- net hoxyet hyl )} 7- oxo- 2H pyrazol o[ 4, 3- d] pyrim din-5-yl]-3-

pyridyl sul fonyl) -4-ethyl gderazine, was charged foll owed by a water/ 2-
but anone (4% v/v) at 10 szBNZlS%Iitres) and warnmed to reflux. 53g (0.33

nol) of benzene sulfonic acijd di toI ved in water (23ms,. resulting in
.70. %ww solution) was ad t he refluxing solution over 30

mnutes.5.3mvg (0.9 Ilitres) of 2-butanone were striped and repl aced and
the slurry cooled. The slurry was cooled to 5-10C and granul ated for 2
hours after which it was filtered and washed with 2nvg (0.3 litres) of

2- but anonRy prdffaré #hé coRpolhst 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



overnight in vacuo at 55-60C to yield a white crystalline solid. Yield
2159, 96.4% Mot 242-244C. 8 (DMSO): 1.17 (31-1, t), 1.28 (3H, t); 1.35
(3H, t), 2.73 (2H, q), 2.97 (2H, q), 1le %4 8 April 2004 WO 08ARiIIB4

PCT/ | BOOWOD4A718. 2 (3H, s), 3.58 (2HLS9), 3.78 (3H, t), 3pGiadodlissy), 4.49
(2H, t) 4.51 (2H, q), 7.29-7.33 (3H, m, 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) pattern for_this salt, having Mt 242- 244C, was determ ned using a
Si emens 1PgoRUVEE Wit ety) agetalef r act orneter fitted with a theta-theta

goni oneter, automatic beam di vergence slits, a secondary nonochromat or and
a scintillation counter. The specinmen was rotated whilst being irradiated
W t h codfRMSKndk phB20 M+ 4)s (Wavel ength = 1.5046 Angstrons) filtered with
a graphite nonochromator (A = 0.15405nm) wth the X-ray tube operated at
40 kV/ImA. The main peaks (in degrees 0) of the PXRD pattern are illustrated
in Table 1. 8 April 2004 151 WD 01127113 PCT/ 1B00101457 Tabl e |

Angl el ntensity %Angl el ntensity %Angl el ntensity % 2- Theta %- Thet a

0%2- Theta. 0% 4.2088. 622. 29491. 934. 9525.5 7.29252.522.70813. 435. 4975. 6

8.15312. 623. 41412. 6. 35. 8305. 4 Example 103 |
1-{6-ethoxy-5-{3-ethyl-6, 7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4 3-
dipyrimidin-5-yI1-3-pyridvisulfonyl}-4-ethylpiperazine

™

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



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:E§£ 0027. 638.58217.7 8 April 2004
14. 9282. WG IN2AN1%. 239. 2038. 8 15. 0804. P51 85443, 040. 5497. 8 PCT/IBOV/O1457
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. 3Q2%. 5435. 128. 50410. 944. 4004. 5
18 17803 (RES805 GHEaL XBS (82255 556 61516, 145 5856 2 18. 9033. 030, 197
. 5.246.3936.2 19.1743.131. 03912. 546. 8977. 3 19,59131. 631. 4457. 748. 1977. 8
20. 39243.:332. 0946. 548. 378-7. 9 20. 5986. 832. 6116. 449. 1635. 3
20. 96512 183he7 pracepso of gaxample 1036 waten andiphswmageutically acceptable
21. 48532, : il 2 00/ 01457
22 0005 4.@%%9@% @1%430@ dhafiol grBphhot? Bfano Bl hibdhdes fetbdf
can be used to prepare the compound of Examples 8 and 102.

‘ 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!pigerazine benzene-sulfonate salt,

~--170g (0.33 mol) of the compound of Example 103, 1-{6-ethoxy-5-[3-ethyl-6,7-
dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- 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),



34. 2553. 454. 6685.1 The sane besyl ate salt, as defined by the XRD pattern
described in Table 1, when nade via al rnatl ve routes can have a nelting
point in the range of from 235-246C (X ured using a Per ki n8 Bbrilgd00BSC7 at
a heati MYOORRAIZf 20C/ mi nute). Exanple 104 1- 6-etho -5-PCI/BBON0I45% 7- di h
dro-2- 2-metho eth | -7-0x0-2H razolo 4 3- p erazine 12-tol uene sul fonate
salt. di nyrlmdln 5-yi -3-Dyridyl sul fonyi}-4-ethyl J 5g (0.0096 nol) of

t he conp ﬁ@g@l 1Q83 hg I

di hydr o- gl?ga et oxyet(%ng ?%Bxgﬁg b yﬁz%m %Qg géﬂ 4dﬂl Iq]) 3-

pyri dyl sU2BREF (3H,an)y1.57TBC{2He m)NBL8ci14, g:BpISﬁtﬂ (1dhyed), 19y13.@1lrhsg (50 mis)
of et hyl hol .and warnmed to reflux. 1.86g (0.0097 nol) of. p-toluene

sul f oni C1At§[ﬁ1ﬁr§sol ved in 10m s ethyl alcohol was added to the refluxing 8
April 2004 WD 01/27113 1 ? P 1 PCT/1800/ 01457 sol ution over 15 seconds.
The solution was allowed cool and allowed granulate for | hour at < R T.
The sl ur Thenpewtlet Xerayddiffractions (RSRR) attem for this Sak favirig dMply2424 cohol .

Th | t dried night.in t | wh

Crystal | PRGOS b EiRed Usind'a SSEHRrR o0t Bowds? xothCiirdordPicidr, )

1 28 ( 3Hfitted, wlth3§ {r%'th-tﬁéta o%n(eiék sautofmat® bébm DivergénB8 SR, &), 3. 23
t) 3.25 (PH, t), 3.80 (2H t), 3.82 (2H, t), 4.51 (2H,

) 4. 5sseggné rquonbcnmma_iﬂr @nd 2 soinfifatiom countes. Thespecimery wasy H, d)

1
. ot oy Totated Jyni bping Hagied G ddthet K-alphat Xerays (Wavelenath = -, o

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 8} of the PXRD pattern are illustrated in Table 1.

e,



dl py_rimdin-5-yll-3-pyridyl sul fonyll-4-ethyllpiperazine (+)

canphor-sul fonate salt 3g (0.006 nol) of the conpound of Exanple 103,

1- (6- et hox wy J#‘[#S et hyl -6, 7- ; 8 April 2004

di hydr o- 2¥ Hoxyet hyl ) - 7- oxo- 2H pyr zo'fo[4 3-d] pyri m diCEmBYDI453-

pyri dyl sul fonyl} 4- et hyl pi perazi ne, was charged followed by a 2- -

but anone/ water (4% v/v) at 10 nvg (30 ms) and warned to reflux. 1.48g WO
01/27113 8 April 2004 PCT/IBOO/014§;E!‘GO 006 nol) of (+)-canphor sul phonic
acid dissolved in 5 ms 2-butanone I1 m water was added to the

refluxing solution in <1 mnute. 3.3nVvg (10ms) were azeotroped out and
tion occurring at 45 C appr oxi mat el

the solu | .
The slurf b- nglgs cool ¢dntepsity Yo A&\Q!f—granul &'ﬂt@ﬂsﬂbfygc @Qlﬂours fintensinPehi i t
\c,i\??ezjl loflg?ﬁ?lq tGI \rllva ':}gﬂowa;ﬂS 2& %g Iyl: ( b’a a ‘\7\:{-‘“ ?;szﬁ“ oalli | é solid.
(Yield 3[ 4G, 77%. Wpt 222-22%C. 8 (DMBO|- 0. 75 (3H, Sy, T O3[(IAS) T8
(3H, t),}b4—28+3H ) - 136 (BH _t) 1 20-1.40 (2H 1 79-198 (3H, m
222 3 (20 ) DI85 G, (olehsh 7o 1630 o) JeeRan oj58 0 2,
" 2?’513'( Zﬁzb?) 4 56'5%\ "), [82708 1 |\fa1)13‘§ 5 ('5 38497 o 334561 1 s) :
Tethyl bodod hfﬁ?ﬁ?"o‘%%o?mfhﬂ??if‘%?\y 1126 8890, o 18 idin b
| -3- rikB¥88ifon | [44leth | {28682 ne (}4F- canphd3&507 onat ¢4.5alt. J [L7g
(0.033 npg R Te TqEETTd o SRR s TR T
) [10857 | 100.0 24.361 133 37.047 16.0
12.645 11.4 124554 12.9 37.641 55
14350 18.6 24.844 6.9 38.362 8.7
14.639 3.1 24902 |76 38582 177
[147528 27 25.444 15.2 39.203 8.8
15.080 49 25.854 43.0 40549 7.8
15.363 18 26.054 164 41.277 6.7
16.070 - |45 26.369 125 41.487 119
16.245 54 27.016 9.5 42.376 84
16.351 114 27.706 48 42.759 7.1
 [ess2 33.9 28.302 72 43.450 8.0
©2) [17.554 35.1 28504 109 44.400 45
18.178 118 28.998 4.0 45.043 8.3 w
18.562 3.2 29.615 16.1 45.888 6.2
1803 3.0 30.197 52 46393 |62
[19.174 3.1 31.039 125 46.897 73
19591 316 31.445 77 48197 178
[20:392 433 32.094 65  |48373 |79
20.598 6.8 32611 6.4 49.163 5.3
20.965 128 32734 9.3 50.501 6.0
21.136  |7.8 33.014 6.5 50.619 5.9
21.485 32.9 33.110 72 52.048 14.6




di hydr o- 2- (2- met hoxyet hyl') - 7- oxo- 2H pyr azol o[ 4, 3-d] pyri m di n-5-yl]-3 - ~ 15

8 April
pyridyl sul fo
at  10m V¢

qiats

2004 WO 01/27113 PCT/ 1B00/ 014
4- et hyl pi per azi ne,

3vis) and warned to reflux
canphor sulphonlc acid dissolved in 30m s ethyl

al

7
éﬂarged foll oned by e8
7.75g (0.035 nmBCYAIBH

cohol

I#ay)hl Hlodohol
MMa¥%eni ¢
was added to the

refl uxi ng sol uti on I nst ant aneously. The solution was all owed cool and
crystal n a at > . 1ne rry wa$geoniged tofg-7Z0C and
granul a égﬁdd) ghﬁﬁsaafter \iﬁ?lgﬁé’it vvasg |teredjand washedjw t '

(51 m§) of et hyI al cohol . T®1.886t was ﬂ.r4| ed ove{ 5488 i n vabub at 55-p0C
to yieI.EL‘_a_uh.L.t.a_c | sold-ddbiol-d-—22 -1 —g -89~ 8—L4—B—{-PMEE-—08' 75
(3H, s), 1.03 (3H,s), 1.18 (3H, t), 1.28 (3H, t), 1.36 (3H t), 1.20-1.40
(2H m, Thé%a‘tﬁ@b(e@ t@?saltZanéleed btherﬁRDZpﬁteﬁnEﬂbsCﬁbled)ln Tabkst, (2H, q),
299(2Hq) g h 'ﬁ &g énéi,379
(2H, t), "(aziﬂ a“etngfivq E@Fte ycan| %e(azﬂ'e et '"(Y'GH' g€ 8'73 (1

H, d),

BT | Bmﬂgsgﬁ?gﬁ é’i‘\(igé.uéa (g a PERIN Eimet 19567/t a Ihedtif rale of

1- { 6- et h@OYCHwihdedt hyl - 6. 7- di hydr o- 2- ( 2- net hoxvet hyl ) - 7- oxo- 2H pyr azol of 4, 3
dcpyrim di n-5-y11-3-pvridvl sul fonyl) -4- et hypi perazi ne et hane-sul fonate
salt. J 59 (9.6 mml) of the title conpound of Exanple 102,

1- (6- et hoxy-5-[ 3-et hyl -

6, 7- di hydr o- 2- ( 2- met hoxyet hyl ) - 7- oxo- 2H- pyr azol o[ 4, 3- d] pyri m 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 mmol) of ethane sulfgrjc
aci d ' i
} 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.

L o
O HN =N
N
N7 | \N N 0\
.
s HO. O
‘?‘?‘° :;s'? )
(Nj O \@\ e
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



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 2nmug (0.01 litres) of ethanol. The salAprik@i4dri ed
over ni ghtWP1BHdB0 at 55-60C to yiel dla)dhite crystal | i ne PoavBdoNGsEl d
5.29, 86.1 % Mt 205-210C. 8 (CDCI3): 1.16 (3H, t), 1.39 (3H t), 1.41
(3H, t), 1.52 8 April 2004 WO 02127! 13 PCT/1B00/ 01457 (3H,t), 2.73 (2H,

3 b5 (on, Sqiion) o, 15, Lcbils. B 5dilion deg *qibhed) togh) and: ditwed " *):
8.63 (1 gtand)atedor 1hodr &t <cR.T. The/ Slutry whs fiterellLaid westdd with Fnisg ogi cal

Activity JThe |1 owing Table_ jllustrates both the in vitro activities for a
range of (1%553&{&0%&40@10'{15@9 iSAtvAS dried overigiip yasugrat &&POHPE8 as wel |

as their sl £eHiy ViekP S NG P%@CThe | C50 neasurenents
for cGW 1\5%@5 \?\Jeﬂr'é‘%gssté@hﬁ%c%ﬁdata 8‘2?@%2‘?‘?%& uman cor pus cavernosum
tissue and the I C50 neasurenents for rod cGW PDE6 were based upon data

n 0 mea: . g . Do were D& n &

donp poes® (OMEkHh Bt D o8 8a0e d S0, b 2 Sl 280 (aheR. *ThBLe

EXANPLE( nbleBelort d)Y 8126 (PR B2 (3r%7)03.85 (325 % Bo'Bh, 4 2Rda 2R29), 4325 3
' 4.51 (2H, 1), 4.53 (2H, q), 7.11 (2H,d), 7.47 (2H,d), 8.30 (1H,d), 8,73 (1H,d),

9.2 (1H,s), 11.90 (1H,s).

Example 105
1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-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



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 tropyrazol e- 5- car boxam de and
PREPARATI ON 2 3- Et hyl - 2- (2- met hoxyet hyl) - 4- ni t r opyr azol e- 5- caipak2(iidde 0 O
H2N 02NWONLRA7IB xt ure of 3-ethyl - 4-ni thH$l H pyrazol e- 5- ROTIBAKOI4EE (O,
9849166), (1.7g, 8.8mml), 2-bronoethyl nethyl ether (0.85nl, 8.85nmmmol)
and cesium carbonate (2.9g, 9.0mol) in N, N-dlnethylfornanlde (20mL) was

ti d
concent 121298 RS OFERHAET shhorit. S8 shssolL P hiZolaicheCall?
bet ween whhwhteroga$ akidet1tdShit) reﬁmdng rsallﬂlohlﬁﬂm )muﬂ]tex $.Bm!£g5(1mnls)
separated, and the or anic layer was dri "If %{5 .and e\'/"élﬁr(;ra ed under
reduced W@s@%ﬁ‘@mpﬁ% gt aad th ISQB{'S'E‘!‘ mecgwﬁ crygtaliisation SREUIRG At ogr aphy
on silic h sﬁﬁ’ﬁ} ogg%w |41 7 afford
the tit I‘g; g%n&ﬁndnﬁls%rzpar at'i Oﬁh@c, -3 10(& ai 8?1“% 1%5U§’>H t),
2. 82 (2Hhowg}, afler2vhidi, it ayas Jiltéred 2Hd wpshad thbzﬁmllg) (15 anis3 Qf12H s),
8.38 (1 bl_llxtant))ne. The salt was dried overnight in vacuo at 55-60°C to yield a white

crystalline solid. (Yield 3.4g, 77%). Mpt 222-225°C.

& (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 (1H,d), 3.23 (4H, ) 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,3).

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-




LRVS : mz 260 (M+18)+ and the title conmpound of preparation 2, 793ng. 5
(ebc3) @ 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). LRVBJhWz 243 (M1)} PREPRRAIIN43

1- (2- Met MESXOA7RIA ) - 4- ni t r 0- 3- n- propyl pyr azol e- 5- car boxani 8€TAR/01457
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- ni - 3 1 . - 5- j 3g;

37 Gl PYRGREARIA 4 ESBEEL e 8k WReiGed Goldibd BIPSHASalcbol

car bonat 4064 QU470 7risPramd ) wanmeét! Nadirefiinhy 725901085 (mglwnm) ramiq;eat ed at
70C f 4 h . | ' 3 trat

o essur ¢ CamPhOR sulRanie Sckh RSO VERdR B IR Aol Wak Bddelolh i g
orine (1%Hin ”Qolhl?gr)\( li@%?giaﬁé‘diﬂﬁt The HiutisHIonds hisined Wesol i act ed

w th ethy celate , the ‘conbined organic solutions drie
(Na2SO4) caystalisation ateurreth @dr65-6G U€sdThe sluuy avasTieeolass te fe 103 and t ur at ed

ith ether_and the resultin recipttat ecf i P ive sone
of the el for i Bouis AaPRRER Wolulerl R wBRRed iRl ol AP 52T
t he _resin@lﬁ)?oﬂ@merpalbbﬁbletfhb)sm%awﬁriédﬁméﬁﬁgmriﬂwa‘cuoratﬂsl-sm teyieldisi ng an
elution gradient of ethyl acetate:nethanol (100:0 to 99:1). The product of

pr epar at idonhitescrystalling pelith d¥ialch2211@,89.8/%)-ni xture 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 (3Hs @MMSB)/8.722t8H 3), 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, g), 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).



4.47 (2H, t), 6.06 (1 H s), 7.24 (1 H s). LR : mz 257 (M:l)+ Mre 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, r@ 2.98 (2H, t), 3.30 (BAprilsA043. 79
(2H, t) woér28152H, t), 5.85 (1 H, sl.m 35 (1 H s). LRYpwmshees7 (Mrl)+
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/ 01457 A m xture of 3-ethyl-4-nitro-1 H pyrazol e-5-carboxam de (WO
9849166), (4.9g, 26.6mml), cesiumcarbonate (21.0g, 64.5mmol) and

(2- bronoet hoxy)- tert butyl di rretgxé,s,bi@myﬁ 0g, 29.0mmol) in acetonitrile
(400nl) was stirred at 80C for ours The cooled m xt ure mas

concent r dt{€cbthoxie s2tbyle6 proH! cethul7c Rz

bet ween et
separ at ed & S v Sam e gt Na2S04)
and evapor at ed under reduced pressure The crude product was purified by
col um chronatography on silica gel, using ethyl acetate as eluant, and
repeated using an el ution gradi ent of pent ane: et hyl acetate (50:50 to
0:100), to give sonme of the desired conpound. The crude product containing
both the N1 - and N2 isoners was triturated with pentane, the resulting
precipitate filtered and dried to afford the title conpound as a solid
(1.7g, intotal) 8 (CDCI3) : -0.05 (6H, s), 0.81 (91-1, s), 1.28 (3H, t),
3.08 (2H, q), 4.03 (2H, t), 4.24 (2H, t), 5.80 (1 H s), 7.34 (1 H s).

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



LRVS : mz 343 (M+1) + PREPARATION 6 tert Butt'l

3-i0do- 1-azetidi necarboxylate P N A m xture of Pert butyl

3-[ (net hyl sul phonyl ) oxyl - 1- azeti di necarpoxyl ate (Synlett; 1998priZ0o%,
(5.0g, 19WOMNHNTII3 and pot assi um i odi da (¢ i:E 59, 99.4mmmvl ) PCTAB00/01457

N, N- di et hyl f ormam de (25m ), was heated at 100C for 42 hours. The cool ed
m xture was partitioned between water and ethyl acetate, and the |ayers

separ at ed. | C rd S4) e nger reduced
o easar o ARGl A0B R AR @S e bk St s1d%s, 1
PCT/ 1 BOO/ QaH54, ssdae(m th@agr(aplet) srgaokw dyes.48YRH, ited. Py (21) §)'18.63

chr omat ogr ﬁhy on silica %EEUSI n | or onet hane as eluant, to give the
title comtbiné), 837‘265*@)0 @)Hs,l114@9((©l|=l|,9h) 4.28 (2H, n), 4.46 (1 H,
m, 4.62 (2H, n), LRV : niz 284 (M1l)+ PREPARATION 7

tent-Buty_I 3-1. 3-(am nocar bonyl ) -5-et hyl -4-ni tropyrazol -1 -yll-1

azet i di ne@iolbgical Activily mi xture of 3-ethyl-4-nitro-1

H pyrazol e-5-car boxam de (WD, 9849166), (6.59g, 35.8mvl), cesium
carbonate (12.25g, 37.6mmol), and the title conpound of preparation 6

(10. 3g, 37F|~@Tfﬂhg)mﬁ LR Gluzthted bofHe ﬁPvgtrﬁaﬁQ@ﬁ\hnd@%ﬁ‘ nggl ) 4 Cfor 3

days. The cool e ctiron was poured 1 nt® 2% agueous onat e
sol ution CRBPaLNdsact! thex tinvention as tinhibitossl of @GEMBt EDE.k aQBMILasltr»ehoom ).

T o e A7 R PGS R PRS0 on fraperated urcer
on silica gel, using an elution gradi ent of

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 / 1Csg PDEs.

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




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, m, 4.44 (2H m, 5.06 (1 H m,83pBAL2004 H,
s), 6.63WODiRTI18). PREPARATI ON 8 Berizijli} PCT/IB00/01457
2-f 3-(am nocar bonyl ) -5-et hyl -4-nitropyrazol -1- vllethyl (nethyl)carbamate 8
April 2004 WD 01/27113 164 PCTI |1 B00/ 01457 Obtained (25% from
3-ethyl-4-nitro-1 H pyrazol e-5-carboxam de (WO, 9849166), and
2-[ (benzyl oxy) car bonyl ] (et hyl ) ami no] et hyi  net hanesul phonate (J. Med. Chem
37; 23; 1994; 3977) follow ng zpagpmlamo[\pf ocedure to that described in

' X 058rat|o) 103 and 1.20 (3H,
t), 2.69 and 2. ‘ ) yethyil4-s zole-Hrearh 8, n), 4.20 and
4.33 (2H, t), 5.02 and 514(2H 86(1H M, 7.35 (6H n).
PREPARATI ON 9 4- Am no- 3- et hyl - 2- (2 hoxyet hyl ) pyrazol e- 5- car boxanm de 0 A
m xture of the title conpound mgmmmzon 2 (500mg, 2.07mml) and 10%
pal | adi um on charg . jenated at 50 psi
and room t enper &k IA% Lomeal g1ve2 filtered
t hrough Arbocel (r), and the |I,trate evap@rat ed under reduced pressure to
afford the title conpognd fis ® white SO|I DNQO,dG) : 1.03 (3H, t), 2.57
(2H, qg), 3.20 (3H, s), 3. 04.39 (2H, s), 6.90 (1
H s), 7.01 (1 H, s)HNLRW: 2213(|v++1)'

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




PREPARATI ONS 10 TO 12 The conpounds of the general structure: 0 H2N H2N

were prepared fromthe correspondi ng nitropyrazol e,

followng a simlar

procedure to that described in preparation-9. WO 01/27113 8 ApAptil 20084

PCT/ | BOO' WOM2T13epRIR2Yi el dm hzHinr 180l (% 10* 0 CH3( CHRCIIHBESRAT S

(CDCl 3)

3.74 (2H, t), 3.94 (2H s), 4.15 (2H, t),
11CHCH, CH2CH3335 : 0

(3H,

6.57 (1 H s). 120

t),

0.98 (3H, t), 1.60 (Mrl)+(2H, m), 2.47 (2H t), 3.30 (3H
5.20 (1 H, s), 6.58 (1 H,
S 'O ] 3

Vit rgzole

, 2. 63 :
1.46 ON

N. N
RN \
O,N

A  mixture of  4-nitro-3-n-propyl-1H-pyrazole-5-carboxamide (WO,
9849166),(7.3g, 37.0mmol}, 2-bromoethyl methyl ether (3.85ml, 41.0mmol)
and cesium carbonate (24.0g, 74.0mmol) in N,N-dir.nethylformamide (300mi)
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

s),

S).

C(9H, s), 1.18
—5715 (1 H, s),



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-f4-am no- 3- (am nocarbonyl ) -5. ethyl pyrazol -1 - yl|ethy! (et h§Apdkadedm at e
A i xt urwooeintihe title compound of pldpdration 8 (1.929, fcEhBsdRidsy i ron
powder (3.04g) and water (2.5ml) in acetic acid (50m) was stirred at room
tenperature for 25 mnutes. The reaction mxture was filtered through
Arbocel (r), and the f||trate0poured slowy into saturated sodium

bi carbonate sol ution (400n). TheypH of the solution was adjusted to 8
using solid sodium carbonatey”an@d WNTS_spl yti on was then extracted with
ethyl acetate (2x350m ). 8 Aﬁrll 0% 113 PCT/ 1 BOO 01457 The

conbi ned organic extracts wereOghi ed (I\/gSO4§\'nd evapor at ed under reduced
pressure to afford the title conpourdd, 1.5g. 8 (CDCI3) : (rotaners in a

04570, A b, o, Pela byl st Bblecbp S libod THO? Hpdliedf, O3 1
and-5. 144, QU, 26.erﬁo Acésiu, carbon 95§21(dg i84.50maol) 86d (B'romoetiiBEPARATI ON

14 4- Am no- 3- et hyl - éﬁ met hoxyet h ayrazol e-5- carboxam de Obtai ned from

the titl @%BHWMIH\?‘BY'S Nepk-08.i !!'"'('@B% acetonitgle,(490mi) was %3!"(9@9 reto
t hat desﬁb"@ﬁ@) uﬂ? b%&«feg%ﬂd&fé Wasppbl('léwanuﬁéf 04

chr omat ograp | ch or onet hane: et hano as e uant .
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



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 pyr,azol e- 5- car boxam de (08 Npri@§04i ned

as a sol iWoeRMI3fromthe title con;ﬁénﬁ of preparation 3paIsmogoidse

procedure described in preparation 9. S (CDCI3) : 0.95 (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,
004 1 o o ol B ST 1,
0. 85np1) géﬁuﬁﬁ@@ﬁbh&ﬁtb?ﬂéﬂ%éﬁs@uﬂm Agﬂréﬂie?ﬁtlé@orr@bﬁhﬂ‘ 9%@9) and the

resul ting~solutiron heated at 140 hour s cooling, the reaction
was pour el (CBChs)i: dedd (BH9), 4128 (12I1bm) At46 61 Htm),k62i(@Ham), i ce/ salt bath for

a further ur ulting suspension was filtered, the solid washed
with ice b&%@ﬁgﬁg)e(h'{iﬁj cold IM5 (200m ) and dried under suction to
afford the title conpound as a solid, 111.3g. LRVMS : niz 175 (M+1)+

| PREPARATION 7
ter-Butyl 3-f3-(aminocarbonyl)-5-ethyl-4-nitropyrazol-1-yl}-1-
azetidinecarboxylate

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




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 title conpound of preparation £ (108g, 0.62npl) in wateri 20880n)
SO as tWOohIMit@i n a steady refl ux. 01 % he addition was pCoARdoaiigst he
reaction was cooled and the resulting mxture filtered. The solid was
washed with water and dried under suction to afford the title conpound,

(i + o GLidhds @) st | Sl -BleoRmlpmie s-<pBlamid o, ©

Pyri di neg849188¥0- 2- chl orgpgb- sul phop bﬁ:@q’%m&, msthvbaminoléthypdi um
nitrite (7. 69@210. Omol ) in water géoml was adde‘é'ﬁ drosp‘)l?m' se_dt}%th
0

i ce- cool mftbmeﬁulmpnﬁtet eMGﬂ{qI@Tﬂo 0% 1945 39 afafeliowing a@i@i'@@, _
100. mé?o&eﬁu?@ﬁ:ﬁ%d%@ﬁ%@t:f%{g@g?ﬁioq‘l -kllSrrfL, 209, so as to nmaintain

the tenp€rature e 1on was stirred for 30 mnutes at 0OC

and for & éwols)er(rbrammtin (AP0, 58 Peitic) 1UOB -anth€.20e(BH, | {pn2.69xdnd 2.87as
evapor at ed under_reduced pressure _and the residue dried under vacuum at

h
70C for @BHDurs80 Andi3Pa(BHo )t Hi72 (2bk Ma), 48R APpHOH-38 (@EhtthchP8rangk ( 30. 0g,
144. Omok) 13(%1[ X ' (1 mM, 10.8mol) was heated at 125C
for 3 ho§'r1s, ad%yﬁ'gﬁq(igzp@d%ﬁﬁ]@d'e ction m xture was poured onto ice
(100g) and the resulting solid filtered, and washed with water. The product
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 1

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,



was di ssol ved in dichl oronet hane,
reduced pressure to afford the title conpound as a yellow solid, 26.58g.

(CDha 3,
3-Brono-

B T

8.46 (1 H,
5- (4- et hyl pi perazi n- 1-yl sul phonyl | pyri di FETEBYUBLI4ET

s),

dried (MgSH),
8.92 (1 H,

s) .

and evapor at ed under

PREPARATI ON_18 April 2004

solution of 1 -ethyl piperazine (11.3ml, 89.0mmmol) and triethylam ne

8

A

o an

(12.5ml, 89.Omml) in dichloronet hanéEI’BOM) was added dropwi se to an
"ice-cooled solution of the title corrpound of prepar ation 18 (23 Og,
79. Omol peih—di-chl-oromst-hane : c . 2
hour. THE'® April Fr004 |w 1457 reactlbiﬁ'mﬁ xture was
concent rlaNed junder reducled pressu brown oil was
_.purifie by dcol um-.chr phiy si.lica gel ucing an _elution
gr adi ent] db i etihorOgpy, hialkdTaalitka 15 (199:227 o |o¥:(©PGls) af@.8Bd(3Hhet) i 1.60
conpound as an orange 3o i d 14.5p. 8 | 3 . ( :
“(2H q)l 2.5% (aH, m, 12 (aH I, 8.(@?21?'1 ir&% 8%%’@?'4?%)35)(3"?
PREPARAT]I ON 20 3- Br onp-{2- chl or o-p- (4-|ret hyl pi Qgra;vn §21-yl gulg)gmnyzﬂ Ps),
ridine @ -S=Q CND N- Met hiyl pi perazj ne (7. 65nt, was added d:ﬁg
to a soljutiof of the tiffle conpound of preparldit&n(2th §.16.20y(1H45hHHB)
et hanol {(200ql), and thie reactiop stiffred at rﬁ?_rnSSerrperature for 3 hod
The m xtlure \as i
11 cfte | CH2CHs 335 |§ (CDCly) : -0.03 (6H, s), 0.85
N0 gH
, éHac (9H, s), 1.18 (3H, t), 2.63 {2H,
| (M+23)" | q), 3.94 (4H, m), 4.08 (2H, 1),
" 5.15 (1H, s), 6.57 (1H, s).
12 Ci‘ CH.CH; | 73 & (CDCl3) : 1.14 (3H, 1), 1.46
o
N
J:’HC)Y;CHS (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).

42

se
in
rs.

PREPARATION 13

Benzyi 2-[4-amino-3-(aminocarbonyl)-5-ethylpyrazol-1-

yllethyi{methyl)carbamate

0

w "'\’”rovO
H,N

A mixture of the title compound of prepération 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).



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), agjgeyaporated under reduce¥lAprile¥@dre to
af ford twe @i compound, 10.53g, asP® yellow solid. S (&EGBboiasd- 28 (3H,
s), 2.51 (4H, 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-ethyl ai perazin-1 Yyl sul phonyl ) pyridi ne WO
01/27113_8 April_ 2004 17 .! PCTIIBOO 01457 0:1=0 N, N J A mxture of the
title cowgem@negr@rsan&t pyiracts weregdded (M |3nd, Ryapgmtach WdaIxi de

6. 09g, ' h d und flux for 18
(5,950, s elodd S e nd St pepEd nr e o

hours, then co re was toncentrated under reduced

pressur ed (ODCles(biempay in hi ©AB0.54 ratie)) W00 @and( 1Adn3H at)d2e38 wnd acet ate
(100m ), _and the layers separated. The eous phase was extracted wth
ethyl ac@bll @H.2011 868 30 PO I3 dHEThmb 285 (eHoRs 404 @0d4G801)  and

Corta, ol oH, EE BHES) B SAALESL BRp UM, 3 TR BT N Sas cqui 1 s

C, 41.35; H,  5.28 N 10.99% 5 (CDCl3. 300MHz) : 1.06 (3H, t), 1.48 (3H,

t), 2.42.(2H q),. 2.56 (4H, mgmﬁjﬂ_@, 4.54 (2H, q), 8.10 (1 H s),
8.46 (1L H, s). LRVB : mz 378, 1
4-Amino-3-ethyl-1-(2-methoxvethvl)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).



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. titlg conpound of preparatiofi Apdl 2008 Og,
39.1 nmol WO0183tdssi um bi s(tri net hyl sfﬁ/‘f) am de (5.92g, 2%Crmmobpi4and
ethanol (3.5ml) in tetrahydrofuran (150nl) was stirred at room tenperature
for 24 hours. The reaction mxture was concentrated under reduced pressure
and the regpeie Y d between ethyl acetate (150m ) and brine

(50n) . Tﬁghﬁaygygg\%zrde\dﬁizpar ated, and the organic phase dried (Na2SO4),
filtered and evaporated under reduced pressure, to afford the title
conmpound, 9.1 g. 8 (CDA3) : 1.44 (3H, t), 2.29 (3H, s), 2.51 (4H, m, 3.08
(4H, m, 4.54 (2H, gq), 8.10 (1 H s),,. 844 (1 H s). LRVMs: nmz 365
(Mt1l) + PREPARATI ON 23 Pyri di ne BAT et hyl pi perazi n-1

-yi sul phonyl | - 3-car boxylic aci BE !w%o:s:o NC P1LJ A mxture of
the title conpound:of. pr eRyridines?raping-&-silphonié a&fhnol ), triethyl am ne
(12m, 86.1 mmol), . and pal | adi um (0) N—li s(tri phenyl phosphine) in ethanol
(60m ) was heated at 100C and 200 psi, tinder a carbon nonoxi de atnosphere,
for 18 hours, then cooled. The react§’o®y m xture was evapor at ed

L~

0=5=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)"



under reduced pressure and the residue purified by colum chronmat ography

on silica gel, using an elution gradient of dichloronethane: nethanol (100:0
to 97:3) to afford the title conpq E,c_l as an orange oil, 6.2g8 April200¢I 3,
300MHz) WODIR21183H, t), 1.39 (311-1f..3t?}, 1.45 (31-1, t), EcriBoodias7q), 2.54
(4H, m, 3.08 (4H, m, 4.38 (2H, q), 4.55 (2H, ), 8.37 (1 H s); 8.62 (1
H s). LRMS: mz 372 (M+l)+ 8 April 2004 WD 01/27113 1 PCT/ 1B00/ 01457
PREPARATI ON 24 Pyri di ne

2- et hoxy- 5- (4- et hyl pi per azi na—l-—-ﬁm 3-carboxylic acid ethyl ester
o=s=0 | N N | Opyfidied3-bbSii-2-ehRio-B-silgRoff!dhibridd om the title
procedure

conpound of preparatron 22 using a simTlar o that described in
preparation 23. 3 (CDCI3) : 1.40 (314! t), 1.46 (3H t), 2.28 (3H, s), 2.50
(4H, m, 3.09 (4H, m, 4.40 (2H PF57 (2H, q), 8.40 -(1 H, s), 8.63 (1
H s). LRV : nmz 358 (Mtl)} PREPA ON 25 Pyridine 2-etho -5- 4-eth | i
erazin-1- |lsul hon | -3-carbo lic OHo=s=0 | N

&3
cl
A solution of sodium nitrite (7.6g, 110.0mmol) in water (30ml} was added
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




CN) Amxture of the title conpound of preparation 23 (4.96g, 13.35mmmol)
and aqueous sodi um hydroxi de solution (25mL, 2N, 50. Omvol) in ethanol
(25nl) was stirred at roomtenperat '-q,for 2 hours. The reac8iApril 2604t ur e
was conCEAOVANEY under reduced pr esﬁ[ﬁ‘r”e to half it's vol REFMBMWEEKSH Wit h
ether and acidified to pH 5 using 4N hydrochloric acid. The aqueous
solution was 8 April 2004 WO 01127113 PCT/ |1 B0/ 01457 extracted with

di chi or OTREBANKE iRiuFe Wals cofSertiiby WP Téditey Frdsshfd andl hBtosiddaFO?) and
evapor at ed under reduced pressure to afford the title conpoun as a tan
col our ed bremind pil wae qurified Dvip@bymaoctvbimatographg @B Hilias gel,. GSing3ah t),

:S)’) OSP(REEA?Q Qﬁra%e%,%f Gig:ﬁ@’romglhan%:r%th 2n|E|r! (QQ:’I 'to%?%g) {ol ah‘]brdS lhe ﬁﬂta? 0 (1 H

2- et hoxy-cd:'mf,dumeggjahaérgﬁgggbnd,l-ws?.ut phonyl ) - 3-car boxylic acid
hydrochl ori de Sodi um hydroxi de solution (21 m, 2M 42. Omol) was added to
a sol uti oh(GPCly, [3O0MHZ)e: w@(ai-hd)oz.4ﬁr(@§rhrq)t b 24H( M5 Bg12 4HOmp! ) in

di oxan ( angd. regction stirred at roomtenperature for 18 hours.
The m xt t]ﬁgm\@g’ Sﬂ&%fgw'séd usi ng hydrochloric acid, the di oxan renoved
under reduced pressure and the remaini ng aqueous solution acidified to pH
2, using hydrochloric acid. The_sol ution was .evaporated under reduced

pressure, the residue re-suspdREBARATHON 28 hanol, filtered, and the
filtrate re-evage ' 1... 8 (DMSQd6)
1.37 (3H t), 2250500 : g 4 4.53 (2H,
@, 8.30 (1'H s),.8.75 (1 H s). i
Br
|1\.
Z
o=g=0

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 (CDClg) : 228 (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




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- car boxani de wy 8 April 2008 Apvil2004
01127113W0I0D2783 PCT/ 1BO0/ 01457 1 QXAEy| chloride (500mlpciaiEswerass) was
added dropwi se to an ice-cooled solution of the title conpound of -
preparation 26 (522ng, 1.43mvol) and N, N- di net hyl formam de (1drop) in

di chi oronet hane (20nl), and the reagtion stirred for 2 hours. The m xture
was concentrated under reduced pressyte and azeotroped several tines with
di chi oronet hane to give the intermegh racid chloride. A solution of this
product in dichioronethane (20nl) s _added to a solution of the title
conmpound of preparation 9 (250ng, 1.18nmmol) and triethylam ne (500M ,
3.18mmol ) in dichioronethane (20nl)Q=%%®d the reaction stirred at room

tenperature for 1.8 hours. The m xt was washed with water, dried
(Na2SH4) and evaporated under reducg¢d pressure. The residue was purified
by col unm chromat ography on silica g&”, using an elution gradient of

di chl or onet hane: net hanol (100:0 to :5) to afford the title conpound,
428ny. 8 (CDCI3) : 1.20 (3H t), 1.59 (3H t), 2.28 (3H s), 2.50 (4H m,
2. 95 (2HA myixturg ofothestitle pmmupel o ipreparationste ((8140g, )17.9neeol 2and t ), 4. 78

(37 s sBoineindtiod ks 09k 8 Sompiolhde, gl (1 obkmif Was’négte uhige?) 10 5
4- [ 2- Et heedyinbfol 4 8Ty, tReAodidd) The reaction mixture was concentrated under
-yl sul phonvl ) pyri di n- 3-yl car boxam dol -2_, (2
net hoxyew@uqe%/preqﬁufﬁayﬁqpvmmeepgdﬁlaflg@mﬁn water (100mi) and ethyt
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;]



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 g,.the procedur e descri bedd April 2004
prepar at i@ O227118 (CDCI3) : 0.92 (3Hf-}¥), 1.58 (5H, n), 2.ECNABBBIOIMSY, 2. 47
(4H, m, 2.90 (2H, t), 3.10 (4H m, 3.35 (3H, s), 378(2H t), 4.23 (2H,
t),478(2Hq)542(1H br s), 6.68 (1 H br s), 8.62 (1 H d), 8.82

d , 3 PREP -Eth
4 s B iy L S o,
2- nmet ho eper]tallssm Ms{trﬁnethylsdylﬁm:ﬂie CEFbsﬁg mlgmrr?og arlc:] Ie(t)t:anol (355m|) in
1- (3-Di -e car bodi i m de ro
37" armol ) Ry it 1Al s SHiTR Atoom (omPBaIG fs2f s, I8 at i on
25 (7. 250peactidh- rﬁnxﬁi?@' \)Jgs ofc ﬁﬁﬂ%ﬁ%h&é} %Me?ﬁﬂes&ﬂé)m'the résidue

hydr oxybenzot ri azol e rate .71 g,
di i sopr opgamanyedrhemaeeu@tmﬂracetaie (356ml)) anhd bimeh(jS@mi)raTﬂmﬂwdrﬁ’ Gvere, and

Gl ol or ortehRIAted: iEh e arddnB i, dge LARERGE, el SpdRanantell” "
sodi um blam&mheeawwgu@@, tol4Ho the @€ cBmipgbund1 80ry.) | drl ed (NQSO4) and
8 (CDCly) : 1.4 (3H, 1), 2.29 (3H, s), 2.51 (4H, m), 3.08 (4H, m), 4.54 (2H, g),
8.10 (1H, s), 8.44 (1H, s).
LRMS : m/z 365 (M+1)*

PREPARATION 23
Pyridine 2-ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)-3-carboxylic acid ethyl

ester
o 0
N R o N
e

()
]

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)"



evapor at ed under reduced pressure. The crude product was purified by 8
April 2004 WO 01/27113 PCT/i B00/ 01457 col um chromat ogr aphy on silica gel
using an elution gradient-of dichlo t hane: net hanol (100: 08 April®2H08) to
gi ve t h@¥@RE R ompound as a foam i%naSQ. 8 (CDCl 3) : IPCIGTHOBMY45T), 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 (2H, t),.4.78 (2H, qg), 5.27 (1

H, 6.66 (1 H, s), 8.65 (1 H s), 10.51 (1 H s). LRVB :
i 2 558 (IVH§+ PREPARAT ON 3o PREPARATION 54 1 ©) ( s)

4- r 2- Et hPyridine(2tetHdxy+5{Henatayipipbrazint-plsaiphionpl)+3-darboXylic aeidlethglm do) - 2- (2
nmetho eth | -3-n- ro | razol e-5-carbgxam de N-Dii sopropyl et hyl am ne
(0.92nl, 5.3mml) was added to a s on of the title conmpounds from
preparation 25 (1.0g, 2.65mvol), and preparation 10 (600ng, 2.65mv!),

1- hydr oxybenzotri azol e hydr at 'et( 465nmg, 3.45mmol ), and

1- (3-di net hyl am nopr opyl ) - 3- et h{@ cabodi i m de hydrochl ori de (660nyg,
3.45mmol ) in dichloromethane (20ql) K and the reaction stirred for 18 hours.
The reaction m xture was washeh h Brin€ts dried (MySO4), and evapor at ed
under reduced pressure. The cr 8g product was purified by colum

chromat ography on silica gel usi an el ution gradi ent of

di chl or onet hane: net hanol (100: Q)=9F=6095 5) to afford the title conpound,
740mg. 8 (CDCI3) : 0.94 (3H, t) 03 (3H t), 1.59 (5H, m, 2.40 (2H, q),
2.54 (4H, 1m), 2.92 (2H, t), Glj ,'3.37 (3H, s), 3.80 (2H t),
4.25 (2H, t), 4.78 (2H, q), s) 6.66 (1 H s), 865 (1 H s),
8.83 (1 H s), 10.48 (1 H, s). I\/IS rﬂz 552 (M+l) ‘

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

(]
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



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 pyrazgl,g:,5- car boxam de L |i 2N April20P4SA o=s
o (NN) WOOHRHA as a white solid(6$~ ¥romthe title C PCEABOWIE 4571
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

T, g o g 8 i g st 19,

s), 8.64 (MgSD,)and aleﬁ:&rétbdfdmcm)' reduibedpreésuds, tosyffort A title ompicfhd IVH)
PREPARATI ON 32 Benz}/ﬁﬁl 3-(am nocarbonv__i)-4-1({2-ethoxy-5-[{4-et hyI 01
_pi per azighA fancoipy FO'dz. -di nyl } car bonvl ) ani nol - 5- et hvl pvr azol -

ooz’ OO fﬁ“ﬁ?%@?‘%ﬁ L R Gar b0, S0 PSS,

title cormpulrEB(%‘lpq) Brapatyts) B 7091H1skg, 4.5mmol ), and preparation 13
(1.79,

_ PREPARATION 26
Pyridine 2-ethoxy-5-(4-methylpiperazin-1-yisulphonyl)-3-carboxylic acid
hydrochloride

L

0 0

N7 TR OH

|~

0=8=0
)
N
I

Sodium hydroxide solution (21mi, 2M, 42.0mmol) was added to a solution of

HCI

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




4. 95mmol ), 1-hydroxybenzotriazole hydrate (833ng, 5.44mmol), and 1-(3-

di met hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl oride (1 .28g, 6:68mmol)
in dichioronmethane (50ml), and the rsfgcd&l on stirred for 3 da§#épek200dom

t enper at wigee1/2Fi reaction m xture wa centrated under pefysRihiyessure
and the residue partitioned between saturated aqueous sodi um bi carbonate
solution and ethyl acetate, and the | ayers separated. The aqueous phase was
extracted with ethyl acetate (2x50nt) 0 and the conbi ned organi ¢ sol utions,
dried (MgS™), and evapor at ed jundetNseduced pressure. The crude product

was purified by colum chronatogr aphy silica gel using

di chl or onet hane: met hanol (95: S)A¢ T\t o afford the title conpound,
3.0g. 8 (CDCI3) : 1.00-1.20 (jH , 3.587QG3H, t), 2.40 (2H, q), 2.54 (4H
m, 2.70- 2.91 (5H m, 3.10 (44 m, 3.70 (2H, m, 4.16-4.32 (2H, m, 4.79
(2H, q), 5.12 (2H, m, 5.24 P¥¥™ s), 6.62 (1 H s), 7.37 (5H m, 8.64 (1
H s), 8.82 (1 H s), 10.50 (&MH s). PREPARATION 33 2-0

-terf-Butyl oxycarbonyl azeti di ng3Jyl)-4-f2-ethoxy-5-(4-ethylyiperazin-1-

| sul hon I ridin-3- |carboxam d?ﬁ -3-eth 1 razol e-5-carboxanm de -~ 8 April
2004 WD 01/27113 Y PCT/1BOO 01457 or=b=0 "N) J The title conmpound was

obt ai ned Oxak) cilofide ((BOoinl,t b73mmBl)uwas added dropwiseato aan 46e-eoled
preparation 12, following a simlar procedure to that described in

pr epar at S8kition of ghe gtlecompoundeaf preparation 26 (3P22mg; 1.43mmol} andMN<) | 1. 58
(3H 1), d@éﬁw&?ﬁh%% (@E’%‘b}( it difloram&hahé Heoh, Snkd théHredBtion® 38 (2H

m, 4.41
stired for 2 hours. The mixture was concentrated under reduced pressure

e
[y

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



q), 5.10 (1 H m, 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 perazi n- 1-yl sul4o anyl I nyr| di n- 3-yl car Bdwpeh20dd] - 1

H 3 eth IWPHHBYE35- car boxani de 0 09=0 A sol ut i @craBe@Gesshy! -

H pyrazol e- 5- car boxam de (WO, 9849166) (9. Zg, 59 8mmmol ) in

N, N- di net hyl f or mram de (60nl) was added to a solution of the title conpound
from preparation 25 (21.7g9, 62.9mvl), gl - hydroxybenzotri azol e hydrate
(10.1 g, 66.Omol) and triethyllam #é~¢13. 151, 94.3mml) in

di chl or onet hane (240m ). 1-(3- DQTetUnyI ?‘h nopropyl )-3- ethyl carbodiimde

hydrochl ori de (13.26g, 69.2mo} and the reaction . stirred at
roomtenperature for 6 hours. d|%h| rone hane was renoved under
reduced pressure, the remainin qut| n poured into ethyl acetate
(400m ), and this m xture wash®& i eous sodi um bi carbonate 8 Apri
2004 WD 01/27113 PCT/IBOO/014 qutlon (400m ). The resulting
crystalline precipitate was f|| ed washed with ethyl acetate and dried

under vacuum to afford the titlle corrpound as a white powder, 22g. 8
(CDCl 3+1 drop DVMBSQd6) 0.96 (3H, t), 1.18 (3H, t), 1.50 (3H t), 2.25-2.56
(6H ), Phaditierpompound. was(abtaingd as. aowhitel sefid (B9%), from thertilg, 6. 78

I(-I1 sH) : g C&}'pc’&“ééfrgﬂn Hepg}atlo% { & a('la .’:l_é f&]dWlFiS tﬁg p@&c&urg)des%%bgg n1 2.30 (1

preparatuon 27.

8 (CDCls) : 0.92 (3H, 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



LRVS: mz 480 (M+l)+ PREPARATION 35 4- 2-Echo -5- 4-meth 1 i erazin-I- |sul
hon | ridin-3- |carboxamdo -1 H 3-ethypyrazol e-5-carboxamide o=s=0

' Oxalyl chloride (9.5nm, 108nmmol ) ded dropwi se to an i c&Apoll2f04

sol uti onWOALX7THSE titl e conpound fronj reparation 26 (10. OpcT/B8b0@easm| ) and
N, N- di met hyl f or mami de (1601LJ) in dichl oronmet hane (150n), and once
addition was conplete, the reaction was stirred at roomterrperature for

5M2 hour p C es he

resi due E%%:gﬂ] r og?ec%ﬁ %\A@hﬁl %rﬁeg{'?% é ﬂg% %’gw%ggﬁr"d S%Sf%lﬁ ftam ne
(11. 2n, dighiclomethan@metitaiesd (1000 &@I95:5)0® Qived tiee titlet curmpeiund ashal d
chlori de (10. Sgp 27.3mmol ) and 4-am no-3-ethyl-1 H pyrazol e-5-carboxam de

(WO, 984%) 2329, 27.3mmol) in dichl oromet hane (150m ), and the

d i ' di | ut ed
i h et SOOI, Flos| GFCHL BTN 0715 647 1, 240%er 45 et T e e wi ¢ n
di chl or ogrgs¢@; 4)23)10 (am;l n’i)he 370(@4 rwds BOF(QBM)C4326 (8H, N 4.98i(2H, gha2SH)

and evaporat ed under_ red ucelﬁgé)res de pro oduct was triturated

with et hed/ Gkl +@66ddH &) %(ﬂ"‘-oﬁ)f Blatféﬂé’ii E%)010 §idH; Bk titl e conpound,

10.1 4/27113 8 PCT/ | B4f1 /01457 8 (CDCI3) : 1.21 (3H,
t), 19599% nggéz@g( H s), 2.50 (4H, n), 2.94 (2|(4 qQ), : 3.10 (4|(4, m

4.79 (2H, q), 5.50 (1 H, br s), 6.80 (1 H, br s) 8.64 (1 H d), 8.84 (1

H d), 10.65 (1 H s). PREPA Bu 1-4- 2-Ethox -5- 4-eth | i
erazin-1- isul hon | ridin- 3%

4-[2-Ethoxy-5-(4-ethylpi
methoxyethyl)-3-n-propylpyrazole-5-carboxamide

L,
f(ao

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)*



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, 1.56nmol) and cesi&hpriZd08onat e
(1.12g, Vaau¥ld in N N di net hyi f or kedde (15ml) and t he POTABOX#IST 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 product was recrystallised fromether, to afford
the title conpound as a white solid, 152ng. 8 (CDCI3) : 0.96 (6H, d), 1.02
(3H, t),-1.19 (3H, t), 1.58 (3H, t), 2.26 (1H, m, 2.40 (2H, q), 2.52 (4H,
m, 2.94 (2H, q), 3.10 (4H, m, 3.88 (2H, d), 4.78 (2H, q), 5 .25 (1 H,
s), 6.65 (1 H s), 8.64 (1 H d), 883 (1 H d), 10.54(1H,s). LRV : nfz
536 (M+1)} 1 V 8 April 2004 W 01/27113 ri PCT/ MOQ 01457 PREPARATI ONS 37
to 41 The foll owi ng tabul ated conpounds of the general formula : were
prepared fromthe title conmpound from preparation 34 and the appropriate
brom de, following a simlar procedure to that described in preparation

36. Prep RIRLOYield mz Hnnr PREPARATION 31
2-(2-{[tert-Butyi(dimethyl)silylloxylethyl)-4-[2-ethoxy-5-(4-ethylpiperazin-1-
ylsuighonvl)nvridin-:_s-vlcarboxamido]-s-ethylgyrazolés-carboxamide

- L‘ HN 0
" o o “N\N
Y s
| H (W4
= /33<:

0=§=0
N

()
g

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), 2.63 (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




no(% (Mr1l) 37Et485348 (CDCI3) : 0.42 (2H, m), 0.63 (2H m1.02 },
1.20 (3H, t), 1.58 (3H, t), 2.40 (2H, q) 2.54 (4H, nm), 2.95 (2H,

(4H m,

(3H,

q), 3.
3.47 (1 H m, 3.98 (2H, d), 4.78 (2H, q), 5.22 (1 HB April 2004 6. 65

(1 H bwelafa63 (1 H s), 8.83 (1 H (s*} 10.57 (1 H, s)PClg%%@ﬁgglss

(CDCl 3)
(2H, m,

1.01 (3H, t), 1.18 (3H, m), 1.58 (3H, t), 1.80-1
2.40 (2H, q), 2.54 (4H, m), 2.80-2.97 (3H, m, 3.10 (4H,

April 2004 WD 01/27113 18 PCT/IBOO/01457 4.10 (2H, d), 4.78 (2H
(1 H br s), 6.63 (1 H,~ bLs) HN 83 (1 H s), 883 (1'H s), 10.53 (1 H,

s). 39CH3Et51536S (CDCl 3)

rr)8
dq), S

0 008348H, tp, 1.03 (3H, t), yCHL. 21 (3H t)

t),
10

08

11

5.22

1.48 (3H, d), 1.60 (3H t)  LI8QlN r)‘)_oz 00 (1 H, m), 2.40 (2H, q),
2.55 (4H, m, 2.90 (2H nyj, B. 1 (YH L—ﬁlH n) 4.78 (2H, q),
(1 H brs), 6.70 (1 H br~8), 8.64 (1 B s) 83 (1 H, 's), 10.50 (1 H,

s). 40.7j' CH3Me44522S (CD®SP : 0.96 (6H, d), 1.17 (3H, t),

e
)

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
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 (MgSO,), 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

N

£



CH31.59 (3H, t), 2.27 (4H n), 2.48 (4H m), 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). 41Ne33546S (CDCI3) : 1.19 &Bpkil 2004 1.58
(3H, m), WO8m2MmB M), 2.10 2H ), 2.26°(3H, s), 2.48 (4H PCIIBAVEAS]3H ),
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 Apri |
2004 WO 01/27113 184 PCT/ | B0O/ 01453

4-12- Et hoxv-5_(4- et hyl pi ger {Fi nH~f sul Dhonyi )?vri di n-3_yl car boxani do) - 3-

et hyl - 2- (t etrahydr of uran-2-y h iér ol ar boxam de 0 Cesium
carbonate (1.63g, 5. Omol) Q oNafi~{ce‘col d solution of the title
conmpound from preparation 3 .08, 4.18mml% in N, N di et hyl f or mami de

(40nl), and the solution stirfed for 30 m nutes. Tetrahydrofuryl brom de
(0.6m, 5.28mml) was added®®fd the reaction heated at 60C for 72 hours.
The cool ed m xture was evap ed under reduced pressure, and the residue
partitioned between water a di chl oronet hane. The phases were separat ed,
and the organic |ayer was dy ed (MgJS™), and evaporated under reduced
pressure. The crude product “was purified by col um chromatography on

silica gefhd!sitRd cBmpdutt! #ds 965kt (72%) from the title compounds from
preparation 25 and preparation 12, following a similar procedure to that
described in preparation 32.
& (CDCl3) : 1.01 (3H, t), 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 V_N,N-dimethylformamide (60ml) was added to a solution of the
tite compound from preparaton 25 (21.7g, 62.8mmol), 1-
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



of dichl or omet hane: net hanol (100:0 to 95:5) to afford the title conmpound,
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, 8ApdIZM@4 (2H,
M. 4. lewQaiizrng, 4.32 (L H nm), 4. 74 &2H q), 5.32 (1 Hechismhiass. 64 (1
H br s), 863 (1 H s), 882 (i H s), 10.50 (1 H s). LRMs: nlz 564
(M+1l)' PREPARATI ON 43 2- Met hoxv-I - net hyl et hyl net hanesul phonate 0, SO2Me

an Toe SOMUBE OB Shegestngnstaio hrecina Was at83e" dased WAL 5% ot
2004 - WOgfhyh ?abb%&elﬁna%rfé@ hhﬁ@%ﬁé&éﬁ 46 | fHdtdl W@ fite (Cmpdurld, d8a’/nmmol ) in

di chl oronet’hane (150nl), and the reaction stirred at room tenperature .for
18 hour s whitegow: ru?@gwas washed w th water, then 2M hydrochloric acid,

Compound Ao aCGaf B BME ) 186 fan BotS -8 s (S, S4mBes o
?ER?égA(R/?iw%\l) m)l?eﬁi (2¥H 8.00% 4$$ rﬁ)l 41‘?0 [BH, q)LBlwb (1M1 Br éﬁ@ T84I8) br

tert ut oxycar on I’(%\ (1 net am nol et
net hanes &), @156&16 dy 8.6 (1H, d), 1@5%{1 sl ﬂ%o%@BOdﬂ\Hoﬁ) de (2.98mt,
38.-6mol )‘_ﬁﬁg r%?éjﬁﬁot(ﬁlﬁ)‘* I ce-cold

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

H

\

_z\_/z_

of the title compound from preparation 26 (10.0g, 27.0mmol) and N,N-
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.



solution of tert-butyl 2-hydroxyethyl (methyl)carbamate (Synth. Commun.

1993; 23(17); 2443) (4.5g, 25.7mmol) in pyridine (40nmL), and the reaction
stirred for 2 hours: The solution was poured into water (150n8Apri2td4

ext ract edVOWRHIZt hyl acetate (2x50nﬁ)04§1 conbi ned or gamCa/Beg/e1ast S Wer e
washed with 10% aqueous citric acid s i'on, dried (MJSO4) and evapor at ed
under reduced pressure The crude product was purified by colum

chr omat og on, 09 of,
acet ae: PetERGIS 2L SO0 T B BB s, &7, R EC b 2. Bhog). 6
(CDC|3) H 457 ) @5015 sbrs 34(2H
AT O, 79 (@), 519" beshe. g??z'ﬁnbl-)?@&«ﬁ?hd i
Icarboxar‘rﬁdﬂ) d)s1 &51("13) 1 math | - 2- rret hox eth | razol e-5-carboxam de 8
April 2004 WD 01127113 PCT/1B00/ 01457 O=S=O i CND 1) Sodi um hydri de
(64ngy, 60% di spersion in mneral oil, 1.6mvl) was added to a solution of
the title conmpound from preparation 34 (700ng, 1.46mmol) in
tetrahydrofuran (10m ), and the solution stirred for 10 mnutes. The title
conpound from preparation 43 (270ng, 1.60mmol) was added and the reaction
stirred at 60C for 3 days. The, cooled m xture was partitioned between
et hyl acetate and aqueous sodi um bi carbonate solution, and the phases
separated. The aqueous | ayer was extracted with ethyl acetate, the
conbi ned organic solutions dried (MgSO4) and evaporated under reduced
pressure. The residue was purified by colum chronmat ography on silica gel

PREPARATION 36
2-iso-Butyl-4-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-
lcarboxamido]-3-ethylpyrazole-5-carboxamide

¥ % N

O-—S-O

)
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)*



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 (Zﬁ}g 2.55 (4H, n) 2 028 ARHL 2094, 3. 10
(4H, ) we.03a7a8H, s), 3.60 (1 H, 278 (1 H ), 4 Sickisoblerdd. 4. 78
(2H, ), 5.25 (1 H, br s), 6.68 (1 H br s) 8.64 (1 H s) 8.83 (1 H 5s),
10.48 (1 H s). LRV : mz 552 (M+1) ~ PREPARATI ON 46 241 -tent Buto carbon
| i eridin-4- | -4- 2-etho -5- 4-eth | erazin-1- |

phonyl ) pyri di n- 3-yi car b6xanﬂwﬁgﬂ|§ﬂﬁﬂl—5 -ccar boxani de 8 Apri |l

was obt al nedolop tabuled colPolfdS ot e therpt ilihia . arati on 54 and

tent-butyl 4-[(nethytsul phonyl)g Y]rh<gH peridi necarboxylate (WO, 9319059),
follow ng the procedure describeg ig pyaparation 45. 8 (CDC13) : 1.02 (3H,
t), 1.23 (3H, t), -1.49 (9H, s), 1.5 N-R), 1.93 (2H, m, 2.16 (2H m,
2.40 (2H, qg), 2.54 (44, m, 2. O¥ (4H, m, 3.10 (4H, m, 4.30 (3H m,
4.79 (2H, q), 5.23 (1 H s), 6. (1H s), 8.63 (1 H d, 882 (1H d,
10.57 (1 H, s). PREPARATI ON 47 o=g=¢ 24(t ert - But oxycarbonyl ) (net hyl

amnoj ethyi}-412 ;ethoU 5-(4 etgj erazin-1 - Isul hon I ridin-3-

| car boxam do -3-ethl razol e-5 boxam de

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),




0 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 crude product was purlfled by col um &Apoid0dgr aphy
on silicav@eL2mgsng ethyl acetate: di efiyHani ne (95:5) as relmaBodoss? gi ve
the title compound, 30% 8 (CDCI3) : 1.02 (3H t), 1.20 (3H, t), 1.46
(91-1, s), 1.57 (31-1, t), 2.40 (2H, q), 253(411 rr) 2. 88 (3H, s)

3.10 (4' A—3—58 (1 H- “,, 364 (?H, |, (211 4 e f4 11

4.79 (2H q). |5.24 (1 H| s). .65 (1 H s *'@L@é"(d)" ﬂf’%ﬁ" él)’e?'i'(@"h””
10.53 (1 H s)| 18 ~ 8 April 2004 YO 01/} i g«mtbpé)‘l%fﬁtﬁ’wﬂ ON 48
| I'n-
M

N’ N

4-f 2- Et hpxv-5-| 4-ethyl oi|per aziln-1 -yl sul ghon 3 yI car boxam do] - 3-
eth |-2-2- rgzol-1- | gth | tazol e]5-carb ‘-‘3.—39@3 (WHy sBodi um hydri de

88 , 6 . Hon— T Epettedt i:, 2 n col d
gol trjr?i on ob'figt He t rt“f e cQ Etmc fsl‘%m p?gﬁa §t¢¢9ﬁ9'§2‘2§5&ﬁ t)eré@n(l?H;)’l n
t et rahydf of ur gn ,(EEJ&?Hsand thhe sol gtion tﬂgf(g“ft rq 49 (57u4) 1156 ?SH
Chl or oet hyl )pyrazol e (W) 9849166) (410nmg, ? added a

reaction| heat d under rdflux flor 18}hours t)TFl@Q:b'ld‘l dﬂ)rﬂﬂﬂtﬁﬂd m),s240
concentrpted ynder reduded prgssureland the,rne e en
wat er anfd et hyl acetate jand the | ayérs se)ggl'A’t@d.%%]g‘ﬁé Ld"upgﬁg%és was
3.12 (4H, m), 4.24 (1H, m), 4.78

(2H, g), 5.22 (1H, br s}, 6.70 (1H, br
s), 8.64 (1H, s), 8.83 (1H, s), 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




extracted with ethyl acetate, the conbined organic solutions dried (MSOH)
and evapor ated under reduced pressure The crude product was purified by
col um chronat ography on-silica gel ngd an el ution gradi ent8épril 2004

di chl or ometchar|3net hanol (100: 0 to 90:4A)=to give the titperpsvapessd,
300mg. 8 (CDCI3) : 1.02 (6H, m, 1.58 (3H, t), 2.40 (2H, q), 2.56 (6H m,
3.10 (4H, m, 4.50 (2H, t), 4.63 (2H, t), 4.78 (2H, q), 6.20 (1 H, rn),
7.06 (1 H 7. : 1 8.8 d. 0,46 (1 H

s). PREP ¥pyridin-3

yl car boxam dol - ggmm@e 1 88 April
2004 WO 01/ 277 rrde (80ng, 80%

di spersion in mneral oil, 2.6y mm'haaa s added to a cooI ed (-78C) solution
of the title conpound from preusaraglo 184 (1.0g, 2.08mml) in

tetrahydrofuran (10m ), and thelm it uke lowed to warmslowy to room
tenperature. 4-Fluoronitroben ng (@ 5, »ormol) was added, and the
reaction heated at 65C for 72 rs. THe | ed m xture was partitioned

bet ween aqueous anmoni um chl ori=§eosol ution and ethyl acetate, and the

| ayers separated. The aqueous phHase was extracted with ethyl acetate, the
conbi ned organi ¢ sol utions washed wwth water, then brine, dried (MgSO4) and
evapor at ed under reduced pressufNe. The crude product was purified by

col utm chr omat ogr aphy on sili caneI usi ng an el ution gradi ent of

di chl or onet hane: net hanol (100:0 to 95:5) to afford the title co ound
Cesium carbonate (1.63g, 5. Ommol) was added to an ice-cold solution of

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




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), 8.58 (1 H d), 8.75{:}15{H, d), 10.63 (1 H, 8April OB : nlz
601 ( Mr1)WOPREFARATI ON 50 159 PCT/IB00/01457

2-f 3- Di et hyl am no- n- propyl | - 4- E2- et hoxy-5-f 4- et hyl gi perazin-1

yl sul phonyl ?pyri di n- 3-yl car boxam dol - 3- et hyl oyr azol e- 5- car boxam de W

cil or i de_ TEABEAIREL 070G | (iR o seordracng YISO g e
3- di i met hydagtioncetirraal ab potth té rﬂ&rémsmi& houts.t Thetrixturei vas widshed!
69. 8nmol ) i.n di chl or onet hane and the reaction stirred at, room

Lenper at uMEh EatSLGtheR 2 hvﬂfecl'r\lp;a@ i e Mo ORY red ovaprsaledamar
acetate. af&l{%@ﬂ?ﬂ§8l§l@qb f@aﬁt@?ﬂ*‘@ﬁ@# H% CaOS?e"UWG“ t184p| hases separ at ed.

The aqueous was ext acted w ate, and t conbi ned

oLganl c ZSI(CDDOI;;)S 1%%@1(?)@3%6%&% %mu@rﬁ@@ ﬁBC(QH nﬁdmaﬁchl-prm)ssijre
The resi s _imredi atel y, purified by colum chromatography on silica
gel usi ngﬂgl\&F Wéﬂgﬁt{h’h'éésret hanol (90:10) as eluant to give an oily
solid, 1.5g. This was immedi ately re-dissolved in dichloronethane (3m),
filtered, and the filtrate diluted with tetrahydrofuran (10m ). Sodium
hydri de (70ngy, 60% di spersion in mneral oil, 1.75mvl) was added
portionwi se to an ice-cool ed solution of the title conpound from
preparation

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




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 nesylate was t hen added, and & April 2004cti on
stirred woor@Gigor 16 hours. The cool el H¥xture was pour 1‘ fo1sat ur at ed

sodi um bi carbonate solution (120m ), and extracted with et acetate.
(2x100nt). The conbi ned organic extracts were dried (Na2804) and

evapor at ed under reduced pressure. crude product was purified by

-col um chr omat ogr aphy ‘on S|I|ca g@* S|ng di chl or onet hane: net hanol : 0. 88
amoni a (89:10:1) as eluant to aﬁfaw |tIe conmpound, 140ng. 8 (CDCl 3)
:1.02 (3H, t), 1.21 (3H, t); 2.32 (6H, s), 2.40 (2H, 0q),
2.54 (4H, m, 2.78 (2H, t), 21 2 (2 008 (4H, m, 4.18 (2H, t), 4.78
(2H, q), 5.25 (1 H, s) 6. 66 H, s) 8 64 (1 H s), 883 (1 H s), 10.54
(1 H s). W.O01/27113 8 Aprlloﬁﬁﬂﬂ PCT/ | BOO/ 01457 PREPARATI ON 51 4- 2-Etho
-5- 4-eth | i erazin-1- 1sul ridin-3- | cabboxam do - 3-

et hyl - 2- (pi peri di n-4-y| | pyraz 5 carboxam de ditrifluoroacetate L VN O
O n NHO=5=0 ~NJ 2CF3CO2H Tri Iuoroacetic acid (3m) was added to a
solution of the title conmpound“from preparation 46 (309ng, 0.47mmol) in

di chl or ogBL{A RydridE (64 S0 %S SerdionCih mineral oil, 1.6mmol) was added to
a solution of the title compound from preparation 34 (700mg, 1.46mmol} in
tetrahydrofuran (10mi), 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




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, the rﬁmtl ng precipitate f8lAparamdsand
dried toweébvetishe title conpound as ite solid, 278mgTn8ed/&ySOd6)
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), 8. 41 ()ZH m, 8. 70 (2H, n) 10.24 (1 H, s).
PREPARATI ON 52 442- Et hoxy. -

(4- et hyl pi perazi n-1-yi sul oho I oxam dol - 3-

et hyl - 2- (1- et hyl pi peri di n- 4 xam de G=S=0 | O

Trifluoroacetic acid (1. 5ml) S add d to a §b| ution of the title conpound
.48

from preparation 46 (320ng, in dichloronmethane (2m ) and the
solution stirred at roomtEn rature for 2 1/2 hours. The reaction m xture
was |-~} 8 April 2004 MD 7113 "~ PCT/1B00101457 evapor ated under
reduced pressure and the re éﬁe triturated well with ether and dried
under vacuum to provide a whjte solid. Formal dehyde (2171, 37% aqueous,
2.90mvol ) was added to a solition of the internediate amne in

Aceti o acrie (i Cofhours ks Bpbindd @300, o e (8L BfRpyn fréin 1 VL S
30 m nut qwepahzamrssdlamm temtanﬁms[(mmwﬂhodﬂ)m@m&mperlﬂinaammixylates added
ot ure. WO, BaRRBbHN, follonie B PESRRNI JeSIBasIRRIEPaIaNAsh  and ext r act ed
W th ethyd (@Beit 9.0d (4P 2898HOHIFUS (9H, s), 1.57 (3H, m), 1.93 (2H, m),

2.16 (2H, m), 2.40 (2H, q), 2.54 (4H, m), 2.82-2.97 (4H, m), 3.10 (4H, m),

4.30 (3H, m), 4.79 (2H, g), 5.23 (1H, s), 6.65 (1H, ), 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).



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 anmoni a_é%@ 75:7.5:0.75) as el udAprita90af f ord
the titlwomenmasnd, 70ng. 8 (CDCl 3) (3H, t), 1.22 l(@jymot.,}ms; 58 (3H
t), 1.92 (2H m, 2.14 (2H, m, 2.25-2.45 (7H, m), 2.54 (4H, m, 1 (2H,
q), 2.99-3.16 (6H m, 4.08 (1 H m, 4.78 (2H, qg), 5.11 (1 H, br s), 6. 65
(1 H br s), 863 (1 H d), 883 (1 H d), 10.53 (1 H, s). PREPARATION 53
4- 2-Ethox -5- 4-eth’l i erazin-{- Isul hon | ridin-3- |carboxam do - 3-

et hyl - 2- (1- net hyl azeti di n- 3-yl ) pyrazol e-5-car boxam de Trifl uoroacetic acid
(2.5mM) was added to a solution of the title conpound from preparation 33
(700mg, 1.1 mmol) in dichloronethane (3.5m) and the solution stirred at
roomtenperature for 2 '/z hours. The reaction mxture was evapor ated
under reduced pressure and the residue triturated well with ether and

dried under vacuum The soli drm n saturated aqueous WO
01/27113 '! 8 April 2004 PCT i um bi car bonat e sol uti on,

extract ed f2iEthoXiy6-(dethvibiperazin-ityisulphohylypidire Badeaboxami evapor at ed
under reduced presgure.  F . 4.4mol ) was
added to a sol uti GHNGEeRPYIQZald - pHEs 1% onet hane (8n),

and the solution stirred vi oro ofora 30 mnutes Acetic acid (53, 1.1
mmol ) was added, the sol ut| re for a further 30 m nutes, then

Y
sodi um tri acet oxyborohydri de ‘ﬂ;_i ) was added and the reaction
stirred at roomtenperature @e reaction m xture was poured
i nt o agueous sodi um

0=§=0 {

Sodium hydride (88mg, 60% dispersion in mineral oil, 2.19mmol) was added
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




bi carbonate solution (30m), and extracted with ethyl acetate (2x30mM ). The
conbi ned organic extracts were dried (MgSO4) and evaporated under reduced
pressure. The residue was purified by - (p;gqrm chr omat ogr aphy o®Apsl200da gel
usi ng di aWPOLRTAE hane: net hanol : 0. 88 amoni'a (91. 75: 7. 5: 0. Pex/IB00/0148f f or d
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, 5.32 (1 H, br
s), 6.79 (1 H br s), 864 (1jH W¥+¥8.82 (1 H d), 10.52 (1 H, s).
PREPARATI ON 54 4- LEt hoxy- 5- ( 40et bv| pther =i n- |

-yl sul phonyl ) pyridin-3-ylcarb ' NB; 2- nmeth lamng eth |

razol e-5- car boxam de o=s=0 1 N)F JYA mxture of the title conpound of
preparation 32 (250ng, 0.37nmD and “10% pal | adi um on charcoal (35ng) in
met hanol (3ml) was hydrogenat®§=at 60psi and roomtenperature for 16
hours. The reaction m xture t:[E‘iltered t hrough Arbocel (r), the filter
pad washed w th net hanol and. conbined 8 April 2004 WO 01/27113 194
PCTI 1 BO0101457 filtrates evapor"at ed under reduced pressure. The residue was
purified by colum chromatography on silica gel, using an elution gradient

of dichl : leyn @) lLa (90" 100 At - h0 fford
Che ) SRR HATETLBRY ook ARABRBRT riABee 0 207l Vdd e
o a cooled (-78°C) solution of the title compound from preparation 34 (1.0g,
2.08mmol) in tetrahydrofuran (10ml), and the mixture allowed to warm slowly

to room temperature. 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 o
2-[3-Dimethylamino-n-propyl}-4-[2-ethoxy-5-(4-ethyipiperazin-1-
yisulphonyl}pyridin-3-ylcarboxamido]-3-ethylpyrazole-5-carboxamide




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;%§,gl H s), 8.83 (1 H &Aprilia®084 (1
H s). RRBOARARBON 55 2- 2- Dinmeth ! mb eth 1-4- 2-ethopehmofofish | |
erazin-1- Isul hon | ridin-3- |carboxamdo -3-eth | razol e-5-carboxam de L
f12N O O n N N Sodi um hydride (88ng, 60% di spersion in mneral oil,
2.2mmol ) was added portionwi se to an ice-cold solution of the title
conpound from preparation 34 .1 mmol) in tetrahydrofuran (25m),
and the solution stirred for 2- Di met hyl am noet hyi chl ori de
hydrochl oride (451 ng, 3.15 ted wth saturated aqueous sodi um
bi carbonat e sol uti on, and thi extyacted wi th dichioronethane (2x1
5ml). The conbi ned extracts weye entrat'ed under reduced pressure at
roomtenperature to a vol unme @H=Cabout 2 m, and this solution diluted with
tetrahydrofuran (10m). This then added to the previously prepared
sol ution, and the reaction he ch under reflux for 20 hours. The cool ed
m xture was poured into aqueou sat urated sodi um bi carbonate sol ution, and
extracted with ethyl acetate 100m ). The organic extract was evaporated

under reduced pressure, and, the resi | fgam was rifle m

chr ot oHeIBAYSEDEPN ccigae Erarna SEPmmIfBEE gt 1 h, W Sold

PCT/ 1B0O/shitdph 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
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).



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 3.09 (4H, m, 4.198@AgH, 2008, 4.78
(2H, q), ‘50252'(113H s), 6.65 (1 H, 138 62 (1 H, s), 8.3Wmobk14sy, 10.54
(1 H, s). PREPARATION 56 4- 2-Ethox -5 4-eth I i erazin-l- Isul hon 1
ridin-3- |carboxamdo -3- ethvl-I-(2-nmethoxvethy i)nyrazol e-5-carboxam de
14 J. The title conpound was obtained (709 fromthe title conpounds of
preparations 25 and 14, following a simlar procedure to that described in
preparation 27. S (CDCl 3) : 1. OpqEQiARATgoﬂQY (3H t), 1.59 (3H t), 2.42

(2H, q), 2.57 (4H, rr), ] ] , 3.38 (3H s), 3.85
(2H, t), 4.442¢Etho uethylpipasazig ZAGIONS , 8.68 (1
H ), 8.86 (1 ey boleE damws boPHEPARATI QN 57
4-[ 2- Et hoxy- 5- (&=

yl car boxam dol -1- (2 net hoxyeth n Qropyl pyrazol e-5-carboxam de i~ 8
April 2004 WO 01/27113 1 r7 ~ . O457Amxture of the title
conpounds of preparations 26 (5 ,)Hand 15 (300ny, 1.32mmol),
1- hydr oxybenzotri azol e hydrateN(

1- (3-di net hyl am nopropyl ) - 3- et ar bo | m de hydrochl oride (267nyg,

1. 40mmol ) and N-ethyl dii sopropyésam ne (0.39mL, 2.25mmol) in
di chl oronet hane (20ml) was sti riunjd at roomtenperature for 18 hours. The

2CF,CO,H
)

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_

=

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



m xture was washed with brine (10nl), 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 qu} ion, and this aqueod#pdk#0ddi on

extract MOW/EN13i chl or omet hane (3x30 The conbi ned or gBECN/IBO8/M145aCt S

were dried (Na2SO4), and evapor at ed under reduced pressure to afford the

t|tIe corrpound as a Wmte solid, 446ng. 8 (CDCI3) : 0.97 (3H, t), 1.67 (5H,
m., 2.28

4H, 4H, y a3l (3H, )

3.82 (2|—P\$ eorat@c!sgn@w %yyedprq%sttrmn(@ 93%“&( kljl es' wermwggeﬁfi H, s) :S)
8.67 (1 LRVE : mlz 538 (M+1) +
PREPA(RATjii‘RIaégd%gﬁgﬁgé? Si%p@%éw pI per'gm n-1-vyl sulzphonyl() Q/?’I di n- 3yl
- 3- et hyl Farrhaldehyde C(ZTTﬁlpwa’a aljobdus - 2l9pmrol) dvas added tb% isohltiodpof | 2004
(5 239 't EneETS G AaB6dR, JeaBinRae BT A e soulER e o O
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Bt hanot VGBI r, % pRuEE iAol by, 28aRo) e, %%*?@HEZ heburs in a
segl teﬂ vsolaﬂgn sTinredch@;lunMnecrt BOQn:maesavmﬁnr sodidm ma:imtoxmbmlawmiﬂeelssur e
an e residue was ified co chr.oma on,silica gel usin
Gt chi or oFAERIMEHD-SOMMBRAbIWaS 8ddenA0r S 1e68lian GUSRA-A ok IRmPREAYR e he
ttle comotad nodrd Sgne %ﬁig@rﬁ)mtxtdreo%a(s?'ibodréd nté2aGabbus ) sodiufP (3H

t), 2.42
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



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 @ mlz 462 (M1)+ PREPARATI ON
59 5-r2-n-But oxy-5-(4-ethyl pi perazi n- 8 April 2004

-yl sul phd¥QOYa3 di n- 3- vl 1- 3- et hyl - 2, 6 193 PCT/IBO0/01457

di hydr o- 7H- pyr azol 014. 3-dl ayri m di n- 7- one 8 April 2004 WD 01/27113 19 ~
PCT/IBOO/01457 A m xture of the title conpound from preparat ion 34 (500nyg,

D sodhp S R, B i B e e L 5
n- but ano e
cool ed m ¥igahr gﬁﬁactgg%ﬁ&a{% g?i@,tgéaa&@gi FEHARPRIS SOdI um b| carbonate

solution, and extracted "wt acet a and the conbi ned organic
extracts Banrmldehmm&mnh(BY%\aqueoas,eﬁ4ﬂmdB washdded foraselution of ke cr ude

B Ohl'or onBleriRdiater Raile octiapioromelana Y .ahd; the reoiffion oSSk ound.
128”9 42 \gaga@u%% foﬁ%r@uﬁﬁlesml\c%u %m?cg:jssgg ﬁnﬁo? ﬂas’%dd%%ghéu 1,
8. ’64 (1 rsolution stifred fotta futtherl30 G8inGtess then sodRIVS tnaoétnx;lm ohptidde ’
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bicarbonate solutlon (30mi), and extracted with ethyl acetate (2x30ml). The
combined organic extracts were dried (MgSO.) and evaporated under
reduced pressure. The residue was pUriﬁed by column chromatography on
silica gel using dichioromethane: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), 4.96 (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



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 fgl%ent rated under red8dgpdl 200dssur e,

the resi queogaapended in ethyl acetate Oml), washed WeE@mpgiflsA 50nd)
and brine (50m), dried (MySO4) and evaporated under reduced pressure. The

crude product was purified by colum chromatography on silica gel, using

an elution gradient of dichloronethane: nethanol (100:0 to 90;10).to afford
the tltlémoﬁVﬁPOFamwder duxad pressige od hegresidye wasg purifiedibys) 1. 02

. 4. 15 Guitn’ Homatodraply | B giloa, "9l bl Hn guiin a8, ('
H s), ldi@fotcméthade: mé%o! OJBBZaﬁRﬂoan(BDﬂG’RElBA%‘[DG\) ol afford® thent - But ox
carbon | peth | amno -5- 5- 4-eth | erazin-1- ylsul ohonyl L2,

n- propox}BlFrCFQﬂ‘Ho‘@]dlﬂafﬂ'ng{@@%)ESGUGP'FBIWH-L nyrazolg 4,3- d rimdin-7-one
~a BN - N@(%p%,mr?z (3N, 72d\E i BoaH, N, 240 (%l—ﬁ%}?é&&ﬁ’(éﬂ,oéﬁ', exanpl e

14 (100ng,
2.52 (4H, m), 2.94 (2H, q), 3.10 (6H, m), 4.22 (2H, 1), 4.79 (2H, q), 5.28 (1H,

s), 6.67 (1H, s), 8.64 (1H, s), 8.83 (1H, s), 10.54 (1H, s).

PREPARATION 55
|2—(D|methy[am|no)ethvl}-4-[2—ethoxv—5—(4-ethylglgerazm-1- £
Isulphonylpyridin-3-vicarboxamidol-3-ethylpyrazole-5-carboxamide

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 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 (20m), extracted 8iAphl 2004y |
acet ate (WQ3MIM3 and t he conbi ned or gadjﬁiﬁextracts eV ap o IraiTamos /oS
reduced pressure. The crude product was purified by colum chromat ography
on silica gel using. dichloronethane: nethanol (97:3) as eluant to afford

t h titl d, .7 ..D=S=01 N ji| 04 . \WO.01/ 27113 2

beT | Boo S8 Raptp@isicty Bineo B E) a8 pluditlp aliard e yllg coBpsusd ) | 45
(9H, s), ?‘999‘ oH, M, 2.42 (2H, q), 2.58 (7H, m, 3.01 (2H q), 3.16 (4H,
m, 3.78 U2H ), 4.46 (2H, M), 4.63 (2H, t), 8.63 (1 H, d). 9.04 (1 H,

d), 10.668(CDGCls)or1.62.(3HRGPARST(3BN th21.59 (QHNnBLRA0 RH.q)etb4 (4H,emdzi n- | -
| sul hon | xjdin-3- -2- 2- .t -.b h ' | ,-3-eth
152 6 i n2dbEH 280 (8 3 B . or- 181800 7 0HRD SZSHR e o
the titl . (g,‘n‘ol , t '

bi g(t Iri meet Flyi sEi I'ﬁ)gﬁgggﬁ%(%g?nga %W%Waﬂ(ﬁet hyl )ace!togt ZSSI( lié?ng
0.20mmol ) in n-butanol (12m ) was heated at 110C for 8 hours in a sealed

vessel . The cool ed m xture was poured into aqueous saturated sodium
bi carbonate solution (60m), and extracted with ethyl acetate

PREPARATION 56
4-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-ylcarboxamido]-3-
ethvl-1-(2-methoxyethvl)pyrazole-5-carboxamide

o
L HN I N
o N o
- P
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1 H
o
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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




(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 dichl oronethane: met hanol (8Ap8)200ds

el uant twogiemishe title compound as bSiei ge foam 36ny. Mow@hAs7: 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 H d), 10.64 (1 H s). PREPARATION 63

2- (1- But oxvcar bonyl azeti di n--3-vi)-5-{2-et hoxy5- (4-ethyl pi perazin-1

yl sul ' phonyl ) pyddi n- 3=yl | - 3-et hyl - 2, 6-gli hydr o- 7H pvr azol oL4. 3-dl pyri m di n-7

-one 8 April 2004 WO 01/27113%0_22_" CIT2500/ 01457 o=sue | (N) N J A

m xture of the title conpound of pRep r'%uion 33 (1.3g, 2.05mml.) and

pot assi um bi s(trimethylsilyl) ag , 2.46mmol) in ethanol (35nt) was

heated at 130C in a seal ed ves8el) fdt hours. The cool ed reaction n xture

was concentrated under reduced ressurg, t he residue dissolved in water

(15m ), the solution neutraliseq using hydrochloric acid (2N), and then

sat urat ed sodi um bi carbonate a . Thi s aqueous solution was extracted

wi th di cht oronet hane (5x30m ), conbi ned organic extracts dried (MgSH)

and evapor ated under reduced prdssure. The residual gumwas purified by

col um chromat ography on silica gel, using ethyl acetate:diethylamnm ne
(96: 4) Asmixtueenof the title @omnqx@dmflmea@r@g@uﬁ 6 §iRhmg, 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




S (CbC13) : 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, 8.f4}rpl H s), 8.81 (1 H, s§ApfiR®F (1 H,
s). PREPAYQWN/2IH4 b PCT/IB00/01457

2- (1- But oxycar bonyl ni neri di n-4-yl ) -5-f2-et hoxy-5- (4-ethyl pi perazin-1

yl sul phonyl ) py_ridin-3-yll-3-ethyl-2,6-di hydro-7H pyrazot o(4. 3-d] pyri m di n-
7-one The title conmpound was prepared fromthe title conpound from
preparation 46, following a siplar pfocedure to that described in
preparation 63. The 8 April 20040 WanN 13 2.0 PCT/1B00/ 01457 crude
product 'was purified by colum chro y on silica gel using

di chl oronet hane: net hanol (95:5) '\Ias\ el uMnt Yo give the title conpound {62%.
8 (CbCI3) : 1.03 (3H, t), 1.38- (15H, , 1.94 (2H, m, 2.41 (41-1, m,
2.57 (4H m, 2.90 (2H, m, 3.10i(6H m, 4.26-4.48 (31-1, m, 4.77 (2H,
q), 8.62 (1 H. d), 9.02 (1 H, %‘)‘?'(10. 60 (1 H, s). PREPARATION 65 5-
2-n-Buto -5- 4-eth | i erazin-lg“f ui hon | ridin-3- 1 -2- 1-tert-

but oxvcar bonyl azeti di n- 3-yl ) - 3- ¢t hyl( - 2. 6-di hydr o- 7H pyrazol of 4. 3-d1Dyri m di
n- 7-one o=s=0 r (N) N The tit conpound was obtained (67% fromthe
title conpound from preparation.b63 and n-butanol, followng a simlar
procedure to that described in preparation 61. 8 (CDCI3) : 1.02 (6H, t),

1. 38 (3H, pbiassiurd Bid(firethyisiyl)dniide 38,289, 41l6rfMai)yAvas @ided to a solution
of the title cbmpound from preparation 34 (10.0g, 20.8mmol) and ethyl
acetate (2ml,'20mmo!) 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-pvrazolo[4.3-dIpyrimidin-7-one




(2H, qg), 3.15 (4H, m, 4.39 (2H, m, 4.68
(4H m, 5.26 (1 H m, 8.6 H m, 9.02 (1 H m, 10.67 (1 H, s).
W). 01127113 8 April 2004 2 i PCT/1B00101457 PREPARATI ON &8pid-2004t er t
But o cavowihaz®ti din-3- | - 5- 5-148th | i erazin-1- | sedrdotasy 1-
met hyl but oxypyrid in-3-yll-3-ethyl-2.6-di hyd
ro- 7H pyrazol of 4. 3-d] pyrimdin-7- one 0=S=OCND J A mxture of the title

conpound from preparati on 63 (100ng, 0. 16nmol éﬂ%gd pot assi um
bi s(t ri rtixue ofitheditlecompongd frolmyprapgration 34 Ko90mga 1pdmmel). and ) and

the m xt = @ . h l ended in
aqueous Qé@&?@ﬁgﬂg@ﬁﬁ é%’@%ﬁ‘i%%f‘ﬁggﬂgﬁ g%ﬁ@@')rﬂnxghﬁdﬁa g@f I’(:'Ii%t d wth
et hyl acwastratétkab180°C fdreighonsinc sealedivessait Thetcooled enixiire evas( MySO4)
and evapor at ed, under reduced pressure. The crude product s purified by

col unm cRPWres: e satyratad aoupeus gadiyie; bigarhonate spliion And extresied - 0. 88

. : : o . i CDCl 3
0o WA dingi Sodatéafit 118" coMpMelofdiic 'dtiafrs’ OREN MaSHiBnd? | OC )
2 T, e S e ey ), oo
(1 ™) colmmrhemabiaptiveon siicargal ysintdcnlaioRiAneigtiancl Ge A, 1©
| ohonyl ) a8 eluidtit fo Affskd th%‘ﬁtﬂel é&gbourﬁd, 128mg.

but oxycar bonyl pi oeri di n-4-yl 1- 3-et hyl -2, 6-df i ydr o- 7H pyr azol of 4. 3-dl pyri m d

i n- & (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)*

2.41 (2H, q), 2.57 (4H, m, 3.02
2 (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




7-one 8 April 2004 WO 01/27113 204 PCT/1BOQ 01457 O=AS=0 C) J The title
conpound was obtained (69% fromthe title conpound from preparation 46
and n-butanol, following a sinlar pro dure to that descri be®iApiir?004
prepar at i@ 0827118 (CDCI 3) : 1.01 (6H, G‘f 1.34-1.60 (14H, RGTABOABIST4H, n),
2.41 (44, m, 2.57 (4H, m, 2.90 (2H, , 3.00-3.20 (6H, m, 4.38 (3H, m,
4.66 (2H, t), 861(1H d) 9.00 (11- 1, s), 10.58 (1H, s). PREPARATI ON 68

oo aConGErraStndat psthitehresaurs; e Hle FlifhetioE i @iy Adbedie®
ditrifl uoRiEAD AWashel- dith Waté}d (&ﬂ&lﬁ@%ﬂné (U, aFied! (MFSOL) lahe

conpound Trom preparation trifluoroaceti c aci d

(0.5ml) afvaporeled under hm@ced sfﬂsﬁurﬁasTbeu ¢ruéi@ afoqlt&inwaseﬂw@ e for 2
% hours. ent r d S he
resi due t%’%@ﬂiﬂat éﬁfo@%ﬁr&&ﬁﬂc % gﬁ'&%'h«yé §o|usrc1ﬁ %agﬁt heelﬁﬁ&? w:c ?ﬁg (|an et her
for a m ndichlorantihdnee:nethanoln QD@ clop 000} fo ldffore dthentitidr cavpotnd,gi ve t he
title cor‘r?ggrr:%, 54ng. WO 01127113

& (CDCls) : -0.08 (6H, s), 0.81 (9H, s), 1.02 (3H, 1), 1.40 (3H, 1), 1.57 (3H, 1)

2.41 (2H, q), 2.56 (4H, m), 3.14 (6H, m), 4.15 (2H, t), 4.40 (2H, t), 4.74 (2H,

q), 8.62 (1H, s), 9.03 (1H, s), 10.68 (1H, s).

LRMS : m/z 620 (M+1)*

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 _{_
N7 R “\/N*
l

0=§=O
N

(]
J

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.



f 8 April 2004 2 0 PCTIIBOO 01457 8 (DMSQd6) : 1.16-(3 H, t), 1.22-1.38
( 6H, ,210(2Hrr)238(2Hrr)300 (2H, q), 3.07-3.54 (14H, m,
450 (2H, 5.85 (1 H m, 8.24 (1 I& 8.44 (1 H  br s)f}ASni?ZOOeZH

: 11 9@03'1/211135) PREPARATI ON 69 52 -J(4 Et hvl pi yer azi reGT/IB00/01457
-ylsw nhonyl ) - 2- ( 2- met hoxyet hoxy) pyridin-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 (1.0 | ), 0f 35S/ [ i hyl si Ll ' 164,

0. 8ot PGPSR dik it Onb A2 ) PHL O St e S E00 BHo 5 nours.
The cool @4@12@1 Ug§e 2’\58 (7ﬂVﬁi)0!3cﬁ1€(:bwr@bes f@mﬁeﬁa)paeasczw tRel46eH; esi due
purified by colum hromat ogr a on silica usi ng an el ution gradlent
of di chlm)rér@("&i'lh,et)n%ﬁﬂdﬂl& dl gﬁﬂr@ﬂﬂodbdolﬁﬁ? th, Bfisle the title conpound,
860nmg. 8 (CDCI3) : 1.03 (3H, t), 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, t), 8.63 (1 H d),
9.00 (1 H d), 11.25 (1 H, br @EPARMS’IOWZ 492 (Mrl) + PREPARATI ON 70

4-f 2- Et hoxy- 5(4et hyl pi ertazll n-1-y, I1sul p onyI ri.d Icar boxam dol -2-(2

et hoxvet hy| - 2-R-ERU0X o 4 retavipInesa FHA I WS UIDRIODM Y TICHR -V ] -01/ 27113 2
0 t? PCT/I (5 7 3 d ; I)vvas
added to aBg . él ' T . . 0g,

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




(816mg, 2.50mml) in N, N-dinethylformam de (20m), and the reaction stirred
at 60C for 12 hours. The m xture was diluted with water (100m ), and
extracted with ethyl acetate (2x100m ). The conbi ned organi c &Apnidt0d wer e
dried (MPB@OL27HFapor at ed under redm?;éh'i,pr essure and the reITgER01457
azeotroped wth toluene. The crude product was triturated with ether, the
resulting solid filtered and dried to afford the title conpound as a
crystalline solid, 550ny. d (DMsCd6) : 0.92 (3H, t), 1.10 (61-1, m, 1.44
(31-1, t), 2.30 (2H, q), 2.4 m, 2.80 (2H, q), 2.96 (4H, m, 3.40
(2H, q), 3.78 (2H, t), 4.24 (RHmO)¥=M 6 (auﬁq), 7.29 (1 H -s), 7.40 (1
H s), 840 (1 H d), 8.66 ( . , S). LRVMS : mz 552 (Mtl)}
Preparation 71 Cvcl opentyl t hyl betzenesul phonat e

p- Tol uenesul phonyl chloride (3. 129, 11.1 mmvl) was added to a sol ution of
cycl opent anenmet hanol (I m, 93$28mmol) in ether (25ml), and the sol ution
cooled in an ice/salt bath. hly powder ed potassi um hydroxi de (4. 7g,
83.3mmol ) was added and the tion mxture allowed to warmto room
tenperature, over 2 ‘hours. Tr;? reaction was diluted with water, the phases
O=T--.0 N WD 01/27113 8. Aprrl 2004 00 J PCT/I1B00/ 01457 separated, and the

N VO A 0 . . .
iried ¢ vo Sdits SICHE i Sorfibdfhy of GreRRGH 300 (H3E, 2 OSAMILSR. T T, ¢
conpound petassimabis il isIghamide (90rERC A6 nGY A ethanoll(SBenf s .
o T pdbied oy 13T in & seafsdVessal for 18 hodis. Thé ddoléd reattion mixtire”) '

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) -

0=3=0

The title compound was prepared from the title compound from preparation
46, following a similar procedure to that described in preparation 63. The



LRVS : mlz 277 (MNa+) Preparation 72 Tetrah dro-2H ran-4- | nmethanesul
honate 0 s 0 O Methanesul phonyl chloride (1.82ml, 23.5nmmml) was added

dropwi se over 10 mnutes to an ice-cold solution of 8 April 2004
tetrahyq,g,gg,hl, ran-4-ol (2.0g, 19.6mjwt) and triethyla rf’ﬁu{ﬂ
25. 5mmol ) chI oronet hane (20nl), and the reaction thrilen S ?’Pf@? at room

terrperature for 72 hours. The reaction was washed w th saturated agueous
sodi um bi carbonate solution (10m ), dried (MySO4) and evaporated under
reduced prusies praduct \gasrqamﬁledrhy\gmlwnh chromatogmaphyi dnesilicm gel ausinghg, 3. 1g.

o (Cgco@?@eméﬁ%“%rwgétaaw?ﬁé(Si“asrs%améwﬁvé ﬁﬁtﬂ%gom%ﬁzvﬁ?@z@) Found:

C..; 39 905 (Boch)’41 OFEHEMS 864160 Fsif: o199 (oM, ) Haioart waasy on 73

Met hanesul phon ¢l"dhexvl est e conpound was
pr epar ed (4idcm)d2.89 (2b, nnesnmmﬂ i 4c26-4etB (3H, ), rtb.ﬁ&?c(ﬂﬂnqmﬂ 627111985;

.3£|\1/g|7 rg ﬁi&bﬁig@sms\%ﬁéiﬁ?‘,“)?’ .2 0 PCTILBOO 01457 Preparation 74 (1 R -1

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).



O Il/ os ~\ 0 A solution of nethanesul phonic anhydride (8. 33g,
47.8mol ) in dichl oronmethane (30nl) was added dropwi se over 30 mnutes to
an ice- cooled solution of (R)-2-butanol (4.0m, 43.5mvol) an8é April 2004
triethytamdog216s 65ml, 47.8mol) in d2hkoronet hane (70MprraBhgousAct i 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 evaporated under reduced pressure to give the title conmpound
as a pale yellowoil, 7.0g. 'Hnnr (CDCI3: 300MHz) 8: 0.98 (3H, t), 1.40

(3H, d), 1.62-1.80 (2H, m, S.QMMQM (1 H m. Preparation 75 (1
S)-1-Met hy_propyl nethanesul ph I's O The title conmpound was
obt ai ned aﬁ_&F Bile®Butoxyea izetidink3 -a=etth| razinidylge d-phoni ¢

anhydri de oW ng the procedure describe pr epar atlon 74, ' Hnnr
(CDCl 3, 30@ngthylby i =] thyl-2.6 , H zolaf4-3vd in-72 96 (3H,
s), 4.70 (1 H m. Preparatlon 76 (2 &el I\/Ethoxypropan 2- oI

(]
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




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)-®appyitede

oxi de (5Gwoi27m3l ) was added dr opvv@p)@ver 30 m nutes, apdrepsmi1addition
was conplete, the reaction was stirred at room tenperature for 18 hours.
The m xture was concentrated under reduced pressure, and acidified, with

i ce-cooling, using (1 M ethereal hydrochloric acid, and the resulting

m xture stirred for an houf, then filtered. The filtrate was dried
(K2CXB), filtered and evaporated @nder reduced pressure. The residue was
heated to 70C over dried ca iu ide nutes, then distilled at
at nospheric pressure to affor L I-C d as an oil, 25.4g.
b.p.118-120C, ' Hnnr (CDCl 3;§3 Ol\/lblz) 5 D'gg(BH d, 2.28 (1 H d), 3.20
(1 H m, 3.36 (1 H m, 3. (3H, 4), 3.97 (1 H m. [alD -20.83 (0=1.02,
di chl oronet hane) Preparati om=%#% (1)-2-Methoxv-1-ne thylethvl

met hanesul phonate 011'/ O Néri et hylam ne (8.5ml, 61 mmol) was added to a

solution of the alcohol fro reparation 76 (5.0g, 55nmmol) in

di chl or onet hane (100m ), and e solution cooled in an ice/acetone bath. A
sol uti on of nethanesul phoni c..anhydride (10. 64g 61 nnDI) I n

di chl oronet hane (50nl) was added _dropwi se over nutes, thenp the

react i on 19 fifle dCcempoyBth P‘@ﬁp@bﬁﬂ'm% (ﬁg%)lﬁoﬁbdh§ t'ﬁﬁecomsevﬂokom xture
vwas washege Wb ol 9eChna FGuBNLIYINRGRY ¥ simildf tocddliiB 13" that described

in preparation 62.

& (CDCl3) : 1.01 (6H, t), 1.34-1.60 (14H, m) 1.93 (4H, m), 2.41 (4H, m), 2.57
(4H, m}, 2.90 (2H, m}, 3.00-3.20 (6H, m), 4.38 (3H, m), 4.66 (2H, t), 8.61 (1H,
d), 9.00 (1H, s), 10.58 (1H, s).

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.



(Na2SO4), and evaporated under reduced pressure to give the title conmpound,
2.77g. 'Hnnr (CDC13, 300|\/Hz) 8: 1.39 (3H, d), 3.03 (3H, s), 3.38 (3H, s),
3.44 (2H, m, 4.87 (1 H, . Preparation 78 . (1 8 April 2004

S) - 2- Met WQWI2748t hv| et hyl rret hanesu:?ﬂh'bnate -- 8 April 208E/IBMPOOGH 27113
21 U PCT/ | BOOy 01457 0 11/ 0 S(-)-propyl ene oxide (17.58g, 0.30nol) was
added dropw se over 45 mnutes, to a freshly prepared sol ution of sodi um

(100, 0 UBRIs k) TELBISN I8 ke et BT, 20 56 kol

then acet {2H2g), 8.d2A 35k g&l-gwh%se@fm-%)ss@d UH, s 24 mtsdermgmrems

fllteredthrough Celite Ittate concentrated un ced
pressure. brgk & &4 {2Adam) ol 1.904tHdEst i | 1 ed at 30 Torr, and fractions boili ng
at 30C were collected, to give 3.3g of an oil, containing about 30%

met hanol . Triethylam ne (5.56nml, 0.04npl) was added to a solution of this
oil in dichloronethane (60m), PR'EB?ARREIGMBQ ion cooled in ice. A solution
of met hanesul phom [0 anhydrl de g, 0. m ) i n di chI ororret hane (30nt)
was adde@Ari@nta -‘}'5' s H I d meth i ) H1{
tenperature for 18 hogré- r}@ater, and 2M
hydr ochl ori c- acid, thenori : der reduced
pressure to glvethetltle conp@ d, 3.3g, which was used without further
purification.

0 HN™ =N
NN

-
0=§=0

N

(]
J

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




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-pyridinecarboxylig¢ acid OH NO2 e 8 April 28@rii 2004

01/ 27113WQ 01271BCT/ | BOO 01457 A susped§ion of . PCT/IB00/01457

2- et hoxy- 3- pyri di necarboxylic acid (16.4g, 98mml), and cesium tcarbonate
(329, 98mml) in N, N-di net hyl formam de (240nl) was stirred at room
tenperature for 2 hours. Ethyl iodide;(7.85m, 98mmvl) was added and the
reaction stirred for a furthef 24%fofirs. The reaction mixture was
concentrated under reduced pregsupe the residue partitioned between
aqueous sodi um car bonat e sol uf 'T&gyd ethyl acetate (100m ). The
phases were separated and thellaguedls ) ayeryextracted with ethyl acetate
(2x1QA0m ) . The conbi ned organijc sol utions were washed with brine, dried
(Na2SO4) and evaporated under®¥&8uced pressure to afford the ethyl ester,

18. g, as a pale yellow oil. niumnitrate (5.36g, 66mvl) was added
portionwi se to an ice-cool ed ution of the oil (4.668, 22.3mmol) in
trifluoroacetic anhydride (50 and the reaction stirred for 18 hours at

roomtenperature. The reaction mxture was carefully poured into ice water
was 1111 ergmiseth ety Bher RRARY soridl) Res' i 3L madR oP R P e
ni tro estitle compouna from Prepiigaticiy 3do(1s0g 2IDBmhgliramd cesiani oarbomatetntl, SN,
cthanol _{aTes 5-SQmunehin RetlrGHtsimeRtdS sedmbo ARt dhp eparistbstigd 15
hours. The gRec kbR 2 hohis. eTHESmixture 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) : 0.92 (3H, t), 1.10 (6H, m), 1.44 (3H, t), 2.30 (2H, q), 2.42 (4H,

m), 2.80 (2H, q), 2.96 (4H, m), 3.40 (2H, q), 3.78 (2H, 1), 4.24 (2H, 1), 4.63

(2H, g), 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



concentrated under reduced pressure, the residue suspended in water (50m)
and acidified to pH 3 with hydrochloric acid. This aqueous sol ution was
extracted with ethyl acetate (3x100m),, iﬂ - conbi ned or gani c8lApyiezG04nvashed
with bri EOO¥BUAP), dried (Na2SO4) and p gorat ed under r @ETABAV/PMETSUre t o
give a beige solid. The crude product was recrystallised from et hyl
acetate/ hexane to afford the title corrpound 3.32g9, as beige crystals. 1

H1nmr (CD%% a@@%"ﬁﬁ?&ﬁe fjc{;%%g%??%{g(er %‘frﬁ.é% LA gopé]r) ghg combiifedtorganic: 0 23 (1

yl car boxamldtnonssmréydnéﬁ (Kg mmomwwbbmedmw&edacbawesﬁﬁ@ tépri |
2004 WO 0.1/ 71%& 2.1 PCT/| BOO 01457 NQ2 A m xture of the acid from
pr epar at | M FaL e&@g‘p%d@ﬁﬁlcjearmezﬂ§9azol e frompreparation 9 (4.15g,

19( gmgrlrrglﬁrpp%énop @WH? gtz(r)\*y gg?gfbgﬁ §5§%§fdrfgd6ﬁ %T(gh) “Z')4 29%%

(216. (h)mml | ) (&hdn)\- 243 (3Hd] $)5 GO2(2H, ai))dheﬁ((ﬂBl ﬂﬁrﬁ 80¢2HOd| ]2 in ) )
ichloro e (1 stirred at roomtenperature for 18 hours. The
reacti onnf\%&@i F"éﬁégwM| chl oronet hane (100m ), then washed -
consecutively with water (70mM ), 10% aqueous sodi um bi carbonate sol ution

(70m), and brine (70m), then dr| ed gEzé %24) and concentrated under
reduced pressure. The residual y was purified by colum
chromat ogr aphy on si |l t&efaliroissi] ra‘i'lL RIS WoRdiganol (95:5) as
el uant. The product was recrysta y te to afford the

title conmpound as a pale yell oy stalline solid, 3.96g. 1Hnnr (CDCl 3,
400MHz) 8 : 1.21 (3H, t), 1.59 (f3H 1), 294(2H q) 3.35 (3H,

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.




s), 3.80 (2H, t), 4.27 (2H, t), 4.83 (2H, qg), 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). LRM : mz 407.5
(MH) Anal. Found: C, 50.21; H, 5.39; t} 20.66. CL7H22N6C6 r egwipriE00d,
50.24; nwo@2a83 N, 20.68% Prepar atl% Lél 4- (5- Am PCT/IB00/01457

I no- 2- et hoxypyri di n- 3-yl car boxam i do) - 3- et hyl - 2- ( 2-

met hoxyet hyl ) pyrazol e-5-carboxam de 8 April 2004 WD 01/27113 2 1 p4
PCT/ | BOO' 01457 NH2 A mixture of the nitro conpound from preparation 80
(3.86g, 9.50mml), and = 10% pal | adi um on charcoal (200nmg) in

di chi oronet hane (75nl) and et harpﬂega(-a’i@ﬁ&uwas hydr ogenated at 50psi and
roomtenperature for 2 hours The mxture was diluted with

di chi oronet hane, then lethyipron apesylphomate and the filtrate
evapor ated under reduced pressure to gi vq)the title conpound, 3.63g. 'Hnhnr

(DVBOd6, 400MHz) 8: 1.06 (3H, #)\Zﬂ;ﬁ(qwt) 2.75 (2H, q), 3.23 (3H
258

s), 3.72 (2H, t), 4.24 (2H, 1t), q), 5.02 (2H, br s), 7.25 (1 H,
br s), 7.37 (1 H br s), 7.70 ( m 9 6\33(1H s). LRV : mz 377.2
(M) Preparation 82 5-(5-Am no-2-et hoxypyr|d| n- 3- vl

di hydr o- AUMsali@ibAL 408 Mehdthafiesuiphionicaz ahhydride d (8|33ng rwmnﬂn 2 in A
m xture of the amine frompreparation 81 (2.53g and pot assi um

bi s(t ri néichiaremejnangyi(@emi)s waggadded 9¢fﬁBMS€| ﬁwet rﬁ%@mnpmﬁtq amdce-
cooled solution of (R)-2-butanol (4.0ml, 43.5mmol) and triethylamine (6.65ml,
47.8mmol) in dichloromethane (70mi). The reaction was then allowed to warm
to room temperature and stirred for 18 hours. The mixture was then washed
with water, 2N hydrochloric acid, then dried (Na;SO4) and evaporated under
reduced pressure to give the title cdmpound as a patle 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
b
""t /
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, 300MHz) 5 : 0.96 (3H, 1), 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-




heated at 120C in a seal ed vessel for 8 hours. The cool ed reaction was
evapor at ed under reduced pressure and the residue purified by colum 8
April 2004 214 WO 01/27113 PCTI |1 B00101457 chromat ography on s8Apde20§d|
usi ng an VEPAIRUM gr adi ent of ethyl acdlidd e: et hanol (100:; @'Ctlﬂ]s&ﬁoﬂawto
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),

5" L. Batt fAyEohvibhertiad ek, el v ot S, 4 %

i erazin- and| mbeh%ditidﬂ owas?»com @éthémréﬁéh%r?tﬂiéplé'h?réﬂ' o r6GmPoxam de
Cesi um carbonate (2.7g : nmol ) was added to a solution of the conpound

from pr ep&%@@@mmfor (l§ Bgurss Tismrobdure nwas Ncencantiated oundari cmiuc@doml)

St rrea aPresatiyoRid spiOfee Wi KePeopitar A n " uierSel BiGecRBucicen " ©
et hyl acegaide amddtmorﬁsutlrkgj raxto e stiked dbranohou ek h‘ﬁtelrécty ﬁ'le' Re gm;géed

Th ted with eth tate

or gan ¢ <Bes, Had (RCe fiied) and avepe DRI

Th d o tl
Conpound. e W haRleic/ 00 S dvel el oy SRS 1998 fatifled el 1) ©,
10130010 1d5nlle¢mhatmomma;c pressasie)to afford tfdtifled ompound. #30ar 9t 25.%g. 1. 57

3H, t ), 2.40 (4H, 2.52 (4H, 2.70 (2H m. 2.82
EZH q§ §p0§ %32'{}08”? 4.78 ESH nr?) 524%1 Hrﬁi s), 6(75(1m)H, br s),

8.62 (1 H'Hamr (BDEL, BbohiHD)s : 19638H( 4),2.2893H, 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

O
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 .
(1 @-2—M_ethoxv-1 -methylethyl methanesulphonate




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 ating agent, followng a simlar nmethod to that descri be8 April 2004

prepar atweyer 2983 Prep. RAI kyl ating YiglldjData No. agent(% pCthRbResy de54CD
| - nnv ( 3i 400MHz) 8: 1 C .02 (3H, t), 1.22 (3H, t), 1.58 (3H, ﬂ?t 1.71

(2H, n), 1.97 (2H, ), 2.08 (4H, n), 2.40 (2H, q), 2.52 (4H, m, 2.92 (2H
q), 3.10 (4H, n) 4.65 (1 H, n) 4 78 (2H ), 5.21 (1 H br s), 6.66 (1 H

br's), 8.64 (1 H- d), 882 (1 H 0. 50”/; H s). LRV : nlz 548 8 Apri
2004
/ ey / \\

S(-)-propylene oxide (17.58¢g, 0.30mol) was added dropwise over 45 minutes,
to a freshly prepared solution of sodium (7.0g, 0.30mol} in methanol (100ml),
and the mixture stirred at room temperature for 18 hours. The reaction was
diluted with pentane (150mi), then acetic acid (17mi, 0.30mol) added slowly.
The resulting mixture was filtered through Celite®, and the filtrate
concentrated under reduced pressure. The residual oil was distilled at 30
Tom, and fractions boiling at 30°C were collected, 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,




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, m, 4.00 (2H, d} 178 (2H, q), 5.20 §Api, 2004 s),
6.64 (1 HYO23M3 8 64 (1 H, s), 8.83 1r+ . 10.54 (1 RCHEBOOMIE : nlz
561.8 (M+) 86mesyl at e25' Hnnr (CDCI3 300M—|z) 8 1.01 (3H t), 1.21 (3H, t),
1.42 (2H, nm), 1.58 (3H, t), 1.94 (6H m, 2.40 (4H, ,252(4H m, 2.88

(25, 0 X St o & i plonh bl (ot Biphbafl ©

87nesyl at Q:éfs:udﬁrtfﬁrbbﬁﬁﬁl %32@09811%063 ln lNW-dilﬁlelthyﬂfbrménﬁﬂe((ﬁ!tOnil) ,wds 55 (3H,
t), 1.80 (2H m, 2. 3 m, é(] 90 (2H, q),
3.10 (4H, skjred @%@Wﬂeﬂmfamrqipr(%mouﬁs Eﬂnyéep e 1/ -85, @Wvbmaﬁ) 5. 22

gl, H Dbr Schd @ %@Q%ﬂ&a@iorﬁs’arr@d 48r @lfurhet)oa ﬁoé& (Fndiresetion hixalird 1 H.
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




88brom de52 ' Hhmr (CDCI 3, 300MHz) 8: 1.00 (3H, t), 1.20 (3H, t), 1.60 (3H,
t), 2.18 (2H, m, 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 (24, t),-4.80 (2H, q), 5.22 §ApH, 2004 s),
6.64 (1WpobeT1sd, 8.60 (1 H, s), 880 #1 H s), 10.50 (1 H¢T/ABO0M)4578 Apri |
2004 WD 01/27113 PCT/ 1 BOO 01457 LRVS : mz 553 (M#) 1 = product purified
by columm chromat ography eluting with dichl oronet hane: net hanol (97:3).
Preparation 89 4- 2-Ethox -5- 4-eth I5i erazin-1 - Isul hon | ridin-3-

| car boxanido -3- eth 1-3- 1 R-1 - c?1I-2-m3thox eth [ razol e-5-carboxam de
0 o=s=0 1 (N) N Cesi ua%far borigN 3.00g, 9.20mvl) was added to a
solution of the conpound~from grepa 'N{n 34 (2.0g, 4.17mmol) in

N, N-di met hyl f ormam de (30f1), Hnd the m¥ture stirred for 30 m nutes. The
nmesyl ate from preparation . | ) was added and the reaction
stirred at 60C for 8 ho : ol edim xtu was partitioned between
ethyl acetate and water, pH adjlusted to ‘Q using solid carbon

di oxi de. The | ayers were

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




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 colum chromat ography on silica8éetil 200Ang an
el ution gv@duvemntsof methanol : di chl opongt hane (1:99 to 8: 9PCIIBOROf6T d t he
title conmpound, 300ng. 'Hnnr (CDCI3,” 300MHz) 8: 1.02 (3H, t), 1.23 (3H,
t), 1.48 (3H d), 1.58 (3H t), 2.40 (2H, q), 2.52 (4H, m, 2.90 (2H, m,
3.08 (4H, m, 3.30 (3H, s), 3.60 (1 Hg 8 April 2004 WO 01/27113 2le

PCTI | BOO/ 01457 m), 3.78 (|1 H m, 4. (1 H m, 4.78 (2H, q), 5.30 (1 H,

br s), 6.66 (1 H, br s),| 8.63 (WNFXd), 8.82 (1 H d). 10.48 (1 H, 9S).
LRMS : mz 552.3 (MH) Pr ratign 90 ,,Nﬁ-Etho -5- 4-eth 1 i erazin-I-
th Py

isul hon I ridin-3- |carboxphm dof]- 3- - 19S)-1-nethl-2-nmetho eth |
I t| & conpound was obtained as an

razol e- 5-carboxam de 0 O

oil in 52%yield, fromt ound:',fro prepakatpon 34 and the nesyl ate

frompreparation 77, foll the procgdure desc\i bed in preparation 89.
1 Hhmr (CDC13, 300MHz) 8: (3H, t),1.22 (3H, t), 1.48 (3H, d), 1.58 (3H,
t), 2.40 (2H, q), 2.54 (4H n), 2.90 (2H, n), 3.08 (4H, m, 3.30 (3H, s),
3.61 (1 H m, 3.78 (1 H My, 4.56 (1 H m, 4.78 (2H, q), 5.25 (1 H, br

s), 6.664&1'H, br Sl)m’ .8.63 (1 H d), 8.82 (1 H d:; 10.48 (1 H, s). LRVS :
m z 552. 4A (Kiye 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



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 angigﬁf appropriate al kyl at 8 Agriafiodt ,
fol | ow NgO0eP1&7HE3] ar net hod to t hat i bed i n prepar at i PCT/TEBB/01437€p.

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), 1.86 (2H, m,

225 (Sl i 8o, W, B8 S,
s), 10. 5adetatd:ethanol 01‘00*0 tdBE4) Whﬁ@@tﬂ@‘t‘ﬂé%"vhbduﬁd 11.96¢.1 3

"Hnmr (CDCl, 400MHz) & : 1.40 (3H, 1), 1.51 (3H, 1), 3.06 (2H, q), 3.30 (3H,

s), 3.57 (2H, br s), 3.90 (2H, 1), 4.45 (2H, 1), 4.55 (2H, q), 7.77 (1H, d), 8.18

(1H, d), 11.03 (1H, br s).

LRMS : m/z'359.1 (MH")

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 WD 01/27113 220 PCT/1B00/ 01457 (2H, m, 0.62 (2H m), 1.22
4H, 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 (1 H, br s), 6.68 (1 H BrAps)200. 65 (1
H d), 8. %80m7m3d), 10.57 (1 H, s)2j93~ /\rresyl at e45' Hnnr pCODRIAI45¥00VHZ)

8 : 0.82 (3H, t), 1.22 (3H, t), 1.60 (6H m, 1.80 (1 H m, 2.00 (1 H m,
2.23 3H s), 2.50 (4H, m, 2.85 (2H, n), 3.10 (4H m, 4.22 (1 H, ,480
(2

10

H50 (1 H*@wéﬁ%bﬁowé 6% %4%93)(556 8)4(11512{43?% é;bc‘!lgg (ééﬂl\/i-lz

~—

3 238(23|(4 ?@L:m gﬁ2m32+52t()4&-| hs)ﬁif@tﬁrl "ﬂ\& 218§Q2H1q?%3 %‘E‘ ?@ &17# LA
(2H, q), 43 n'()15+24 6H, sbr s)66M6 (1H, tor shr8.62 (1Bl 611 8.811{1Hs 5), 0.80 (alsi . s),

10. 50 (1 LRVS : mz 522.0 (M) 1 = purified by colum
chronatogrgphy on silica gel, using dichloronethane: nethanol (100:0 to
98: 2) . _

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

/
o—slzzo

N

(]
J

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




Preparation 95 2-Ethoxy-5-(4-ethyl-|

2- Hydr oxy-5-sul fonicotinic acid 8. April
21PCT/ 1 BOO/ 01457 2- Hydr oxyni coti ni c agg
porti onvwwee01201130%

exothermto 82C. The
mai ntai ning this

ol eum (58.1 Kg) a
reaction m xture was heated further to 140C. After
tenperature for 12hrs the reactor contents were cooled to

- pperazi nyl sul fonyl ) ni cotinic ac

2004 WD 01/27113 2

A 27Kg, 194.2nol) was8 Agded04
over 1 hr. Thi BCT/mBm®mI4sIN

id (a)

15C and fF-t++efetd—FherHi+t+er—epke TWWW:{SKQ)
at roomjt enpefature, iltered pnd dr t'o afford the title conpound
(35. 3Kg, 7] as~a whi | BecCo ?Wj n/k93 (1
H d), E.\gy( L@af.\. ﬂetzogw(dlg%md: 20I [I\/Hrhi 58093%% %&ﬁl& requi r&s
220.17) . (b) Et 2- hydM 5- sul { oni cot 118at.882(81,d m)x y1.58suV2 ofeiH; om) 0y
acid (540g, 2128nmpl) was dissol yed in| et .5L) Wth ir [ and
heated tjo 80C] After 30m ns 0.5[ of sofx?’g%gkaéﬁd H%‘io(zﬁ* Hg'@
replaced with|fresh ethanol (0.pbL) anfd Pookate 30478 8 doiI t her
60m ns 4. 0L ol solventiwas distflled Miﬁﬂ rg acgg t@-l Ghir)es % | hanol
(1.0L) gnd taken back fo 80C. Ajter a f1lH.tbfe$) @Gﬁilﬁt”lb‘)ﬁ) 864 4, \ﬁé.nt was
distillgd off} the reagtion cooled to ry 16hr. The
preci pi tjat ed product was filtergd, wap ﬁégﬁffﬁ?-eﬁr%g‘wé)m and dripd at
50C undgr vacgiumto afford the title cgnmsjnd-.jfsgﬁg gﬂit)% as a white polid-
Deconpogitignipt 237C |6 (DMSQMR) - 1 PS5 (3H_ ) (2H oy 7 66 (1| H,
gzl . 2% 13 (&6)1 :li :lmwﬂg@ 2|485[ |\/+H'fi|ch)m_f iﬁ?_ﬁla,@(i!\dNﬁ}S'ﬁ 3k,
: 4 (c) E -chl oro-5-chl orosy n n

2- hydr oqy- 5- s8l Meaf cot{oate (24}7g, O iﬁo‘ﬁv@’s?g{ﬁ’eé‘h ﬁ%ﬁ”i‘fy‘)
chloridg (238¢y, 2.O0wl] and di ngthyl f pymanele, o), @40 @H, m§t RI53 (4H, Fne

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, qg),

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 | ~~~-9°\| bromide | 52

YHnmr (CDCl3, 300MHz) 8: 1.00 (3H, 1),

1.20 (3H, t), 1.60 (3H, 1), 2.18 (2H, m),

2.40 (2H, q), 2.50 (4H, m), 2.90 (2H, q),

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 s), 8.60 (1H, s), 8.80

(1H, s}, 10.50 (1H, br s).




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
removed with a toluene azeotrope to afifprd the crude title codApoLE®4
(30.7g, 1WOAUZM3I 3 yellow oil. d (CDCf3T:Y 1.46 (3H t), 4eGOMHoBln4sq), 8. 72
(1 H d), 909 (1 H d). This was taken directly onto the next step. 8
April 2004 WO 01/27113 2 2 PCT/1B00/ 01457 (d) Ethyl 2-chloro-5-(4-ethyl-I

o

- pi ger azifnyi subr onvi ot ToaterSrude—et -yt
2- chl or 045-chl prosul fonj coti noatle (30.{7 ]]zg d) was dissoljved
in ethyl lacetale (150rrL[ With stirrin l?‘?\l\ed%‘i %%%?@EFFTO this was ddded
a solution of N-ethyl piperazine (11.4g, 0.1 nol) and triethylamne (22.5q,
0. 22no1l) i,n ethyl acet ate _&_SOHL)D, carefully over 30m ns, keeping the
internal tlenper ATQAECH e RYFTiedC. bimceolumn arhremsitographyongltding ¢ ivdth
reaction W}]é’f’uhﬁé&ﬁ . t C and stir for 1 hr. The solid was
filtered off an tﬂ%é'?"e%%ﬂ%"r@?% trate was concentrated under vacuumto
afford the crude title.conpound (37.1g, 103% as a crude yellow gum 8

(ChC13): 1.10 (3H, t), 1.42 (3H, , 2,50 (2H, m, 2.60 (4H m, 3.19 (4H,
m, 4.43 (24, q), 8.40 (1 H, d),Eﬁgﬂé&t(&D&é d). mz (Found: 362 [ MrH] +,
100% Cl4H2 4Gplidy-5L @thyRipetaZinBRiisuldhbRyIPVridin-3-yicarboxamidol-3-

2- et hoxy-5- (4-ethyl-I-Di 0eérazirnyT sultonvl)nicotl noate A sorutrormof Ethyl
2- chl or o- 5- ( 4- eethyl-24(1R)nt-methyl?-methoxyethvilnyazoled-earbpamide 0.1 ol ) in
et hanol (180nL) was cooled to 10C with, stirring. Sodium ethoxide (10.2g,
0. 15nmol ) was added porti@m’ se keepi the tenperature below 20C. The

reaction mxture was ther stirr&iN anbi ent tenperature for 18 hours. The

precipitate was filtered of§ andgwate onl) qfﬁ tothe filtrate. The
filtrate was then heated to}40C flor n—Eyhanol (180nL) was then
renii ni ng aqueous sol ution

distilled off at anbi ent IJD su ahp
_ | N
=

0=—§—0
!
S]

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,



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 corrpound (12.68, 34% as a I|gr§ brown solid. Mp. 66-688priB2QoaDC 3) :

1. 04 (3Ryotonz7ik339 (3H, t), 1.45 (3H, 2.41 (2H, q), 2P§;,[§0% sq) 3 08

(4H, m, 4.38 (2H, q), 2.57 (2H, q), 838(1 H d), 8.61 (1 H é‘ﬂ

(Found: 372 [ MrHr, 100% Cl16H26N305S requires 372.46). |f)

2-_Et hox 4- et hyl - | era2|nlsulfon ni_cQ C .agi il 2004 WO

01T 27115 0, B.TBE, EABEGH A 78 (2H: &), 8.30°GH, Br's)"8ldb {idPbr 5)

2- et hoxy Ht a f yI)n| cotinoate (10.2g, O. 0275rml)

was di ssoqst\s/ég‘l hgg‘/gl' eﬁ’?@oﬁr?) ZW-I sol uti on of sodi um hydroxide (1.1g,

0. 0275mRMS :vm,tzessz.aqm‘ll-]*)added toit. This two phase m xture was then

stirred vigorously at anbient tenperature overni ght. The aqueous phase was

separated off and adj usted to pH=5.6 by addition of c. hydrochloric acid.

The precipitated "product was spyspaflionobh ice cooling for 15 m nutes,

filtered, water washed and drle under " vacuo at_SOCto affordthetltle

conpound a%-[2afths hyipipexs Isulp :

1.39 (3H, t), 2,8 i ) . e )

(11-1, d), 8.58 Sheipivrasiiiiaminliinyi FEPINBOBS

requires 344.38). Thi S step 95(f) is al ready set out in prepar ation 23 of

PCT11B99/ 00519 (herein ncor pohgie y reference) and the yield obtained

is 88% Preparation 96 13- Carbano¥| - 5-et hyl -1 - (2-met hoxv_ethyl]-1

H pyrazol, -4-vlf-2-ethoxy-% (4 1 de.

(a) Ethyl 3-ethyl-I|H pyrazdl e-5-{¢arbo A O To a stirred solution of
2- di met hoxybut ane (10 CH2C2 (50 {

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")



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 niL, 169.5 niWl) in CH2CL2 (35 &lAprile(04added
over 1 ho¥@ oMU constant stirring. Th& yé}l ow orange sol mdcHIBMNepiSNS t O
precipitate a white solid as the reaction progresses. The reaction mxture
is allowed to warmto -roomtenperature over 20 h. The reaction nm xture was
diluted with ethanol (150 mL) and re-cooled to OC before treatnment with 224
8 April 2004 WD 01/27113 PCT/1S007 01457 hydrazine hydrate (8.2 nL, 169.5
mvbl) as a solution in ethanol (35 nL) over 30 mn. The reaction was
heated to 50C and solvent was distilled at atnospheric pressure. The
tenperature was increased until the head tenperature reached 78C. Refl ux
was naintained for a further 2 h, before cooling to roomtenperature. The
reaction mxture was diluted with water (250 nL) and et hanol was renoved
by evaporation at reduced presBeparatibns 914884t ant mi xture was extracted

with CH2 . conbi ned rganics were dried (MgSO™4),

filter edcgﬁﬁ(cégmer%)tg?I&E’N@%@eﬂ?@ﬁf’gﬁ{rﬁ' afford the title conpound
as a brown oil, 12.05 g, 85% 'H NWR (30oMHz, CDCI3): 5 =1.20 (3H, t),
1.28 (3H, t), 2.67 (2H, q), ¥.29 (2H 6.55 (1 H s), 12.56 (1 H, s).
LAVMS m z=167.1 [ M H, C8H12N202 reqLﬂNres 168. 2. (b) Ethyl

3-et hyl - 1H pyrazol e- 5- car boxyl'®c act ous sodi um hydroxi de sol ution
(1 oM 100 mM, .1.0 nmol) was adided }jdropw Ne-ga stirred suspension of the
title conpound of Preparati g 7 0.39 nol) in nethanol and the
resul ting solution heated u rief luxH for \4 hours. The cool reaction

m xture was concentrated un

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




pressure to ca. 200 m,

with toluene (3 x 100 m).

diluted with water (200 m) and this m xture washed

The resul ti ng aqueous phase was acidified with

concentrated hydrochloric acid to pH 4 and the white precipitatrt2004 ect ed
and driwoep7Hacti on to provide the2{dé)l e conpound (34. lpgiaBdesdySQds) :

1.13 (3Ht), 2.56 (2H,q), 6.42 (1 H,s). 8 April 2004 WD 01/27113 2 2
PCT/ I BOO/ 01457 ¢ 4-Nitro-3-n- ro |-1 H razol e-5-carbo I|c acid Fum ng
sul phurlr\ aCi-d /17 8 nd\ was added drrp\_/\'n: s-e-t-o—sti+rred ce—c-ool-ad fum ng
nitric facid (16 0 rr1) the resullti ng éd?ﬁhf@mq'ég(%'d 36?@ (‘ﬂﬂeﬂ‘je n-
propyl -fL H pyrazol e-5-darboxyliq acid P r 1568;
16.4 ¢,{ 0.104 nol) adddd portiorfw se cver ggH ﬁuét%g sg,[ éan’gaﬁsn al hing the
reacti t enfder at ure bdl ow 60C. |[The rdqam),t2.98 (b, wf)j Br‘lON(ﬁ-Ihm)I 8®8 pr 18
hour s 60C,| al | owed tjo cool, tlhen pd d on [ h | recjpitate
was col{ ectedq, washed wi th water| and c%gldd&yigﬁc(%&ﬁd- %2\?‘]@?‘@ tﬁﬁi itlhe
conmpound (15.14 -g), myg. 170-174C. FOLrBjsgchﬁl&,,Sg) 31654gﬁ!§ di 8 D?.
C7HON3OY reqires C, 44.21; H, 4.55; N @ 90 (3H t),
1.64 (2H m, [2.83 (2H 7. 14.00 (1 H,,)(ﬂ-lgd) .57 K H,a)mtro 1
H- pyr azpt+e Ca"bu/\ H-t-g—ae YJ & ||uu|L||c—L—.rL|lc bUII}JUuII\J of
Pr epar |gﬁ 6( b n2¥e &ﬁ roc f Pr t 0N , as a
brown splid (j64%. 6 (& vacde) 1 18 ( JHAMT S0, 20MH2) 87, %?LH s) .
(e) 4-Ntro-3-n-propyl-1 H pyr azol e-5- ngbQ);aqnﬂe(gHsgl ufsgrﬁgp.i title
conpounfd of Rreparatior] 96(c) (15.4 g, 1) 'in ‘thion de (75
m) was| heat dd under rdflux for |3 hourlsl-8d1Hhe), 269 Gb‘blm).ﬁe%%@'dn
m xture} evagorated under reducqdd preg T z pped
with tefrahydrofuran (4 x 50 m){ and sf?gsgti?eﬁﬁ’y&jug;@nm Vﬁ’ §9|td
' (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, t), 1.60 (6_H, 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, s), 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




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 m xture evaporated under red ced pressure to give a8 dwlil 200dhi ch,
after triWU2IB3 with water and dryi suction, furni HEKABOKHE145Tt | e
compound 22 8 April 2004 WO 01/27113 PCT/IBOO’ 01457 (14.3 g), mp.

197 199C. Found: C, 42.35; H, 5.07; N, 28.38. C7H oN403 reqw res C 42 42;

5. 09;

o5 03" Betidghggeoling MR i B e uas! sBefiZbbbouye 36,80 1)
H2N Obt ai ipkslirh ' (G8.1K§) & sbﬂcmouﬂdmis Baasedan erothe(m) to Bz"enafhagy with
Preparatlon 96(e) as a white solid 90% ﬂb %ﬁ&?sl 17 3Ht&”'512 87
(2H, m), 7rearction Hpigure; was (healed) furth otfe11 %MS majnjai

1 H 5
(9, (1), SyiBitaiys (o PRUSASRMe nid ke e 40 ‘%?eﬁarf??‘%%u
sodi um caifhenfilter c(ake&m&@gtheh?re@slmieﬂ withl a2etoneni38Klgy lat neamytemperaturé,l. 98 kg,
14.2 Mal L d d f d
Stirred | Ao peedatir it e sompaut eIk bRl ot apbre Sl and
CH2Cl 2 (6 @sﬁl‘i’o t 285 T I d
aqueous(l g/ee%ro'ga wer e nsgﬁagg?(eéd ST&%mgwgggugq%ﬁg‘sg sraég?rgct e \I;Mg?]f]ﬂ CC|6—1|2CI 2

(22.5 L) dﬁdumdr&26<[ldb¢l1’édW/g@d%h@d&temewwBt| | 1 ed under atnospheric
pressure and replaced with ethyl.acetate (33 L) to a final volunme 2 2 8

April 2004 WD 01/27113 PCT/ 1B00/ 01457 of 17 L. The cool ed m xture was
granul ated at anbient tenperature for 2

_(b) Ethyl 2-hydroxy-5-sulfonicotinoate

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%. CsH1oNQsS 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.



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% mp. =_140C. Found: C, 44.48ApH 208479; N,
23.01. WOHHAMDA requires C, 44.63; HEB.479; N, 23.14% pEbkdoinssrl. 18
(3H, t), 2.98 (2H, q), 3.22 (3H, s), 3.77 (2H, t), 4.28 (2H, qg), 6.03 (1
H s), 7.36 (1 H s). LRV mz = 243 (M+l)+ Lgl(ii) 5-Ethyl-1- (2-nmetho
eth | -4-nitro-1 H razol e- 3-carboxam de. A m xture of

3-ethyl -4-nitro-1H pyrazol e-5-carboxam de (25 g, 0.136 M), sodium

o b e N 2 Shloto oot ik sinisdtibinotnater . T ) e

br onoet hylbrudet mﬁyl a—mjoro( Shiprosyl mqatmqm {309, Lidmol Assumeas)wasure  was
heated t flu t | ed

oo ent iy if Byl PRI, (180eY v SfiinG el EhHRETTE e et

was war Megided @fwmu@%fhﬂtahﬁbnﬁdaﬁsnéem?t @.fmbf)’ aBd Widthpahthe cool ing
an

to roomtenperature. The resul ecipitate was %panul ated at room
t enper at U28-50010.22mol)fin| atbylacaiate ddnﬁafefﬂlb’ overBPaYias,ckeaning the (2-

et oy b e YR 0% P AHETREBNED el ol e |1 e
4- Ani no- Eeactlnd whs-aldbwert trowaahitol 22°C &hd istir dbreiRr d&téosalhmnﬂs fileked 8 April

2004 WO Q1/27113 2 2 r CT/ | BOQ 01457 Xt ur e
5- et hyl - 9T} @D ﬁd@%@‘ﬂmgﬁﬂm%@%%}%%lwf vacyumuip @ford sey 826

mvbl o 125C
' sealcai Shi domPduid' (SF407 P800 25 o Erade YRR G, (FEIGE r@i@f: on
the, mi xt8He tnas42 (Bem)d2150r (2H)mprhe0 ¢4Hana), B0t9 {4H] o), 4386=(3Mhsq),
. 8.40 (1H, d), 8.80 (1H, d). m/z (Found:362 [M+H]*, 100%. Ci4H2iCIN3O4S
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




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
cool ed nixture was granul ated at anbiepf,tenperature for 2 h $Apdli08d and
washed wiWR B2AUB acetate (20 m-) to éffgd‘rd 4- ani no- 5- et IBUFIBO(/MAI457
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. C9H16N402

requires l(zgp(l Lothbiy B4 oy “ﬁup%@g@%@héﬁgﬁe&)m%e@&( o.64750f3 (2
6 59 (1 Hwab)dissdhbd mﬂtéluenagﬁoﬁ'iﬂ)léﬂd ai éo!ﬁﬁon of sodium hydroxide (1.1g,

(3-Car bam)yl 5 et hyl -1 oxyet hyl )-1_H pyrazol - 4- xI - 2-et hoxy 5-(4-
et hyl - | - pPSR75mahin water &RAmi.) added;taaiki '&L"S 'émep!?aﬁ@rml ‘Q'QOWaSVbeﬂll 27113

(5 1 g, et Giglrsusty AP afiviontrefifbtatre PABRIGHL THeHyddil pflcdiat! © acl ¢

% ,hi- car bi)aqﬂ)aratadiaﬁcami ad;ﬁemtd@ pH&5. Baawfadghtugasafaum?dronhmn?ﬁcrdefper ature.
e reactl on S eal e a or m,nu and

Tonct i on BElated ot R, St M e goatndiyOF JB pindtes, ditetelb i ng 1o

anbi ent t GERQ"RASHE éné'ﬂri% Lﬁrﬁr%bub“a& %0“@b%ﬂtthé|thtelcompound as

H-pyrazol e- 3- car boxam de (1. 06 Mbl) was added to the cooled
m xt ure, andff-white emdidi MthCIGr ?.QH’G & (GDCI)t heb (B, Hput 89uBkE1),r2BRux. The

T10% ot hy PHch 2108 44 RO PP L0 f#hb%%cﬁ g Ty Lyl (5
et hoxyet fvk JFdurd: 944?@!@4‘]‘4-1!)\2)% LaH ﬁébwlsa)l per azi nyl sul fonyl')
ni cotinanide as an off white crystal l'1 ne soI id, 3.16 kg, 88% mp. = 156C.

Found: C, 51.33; H 6.56; N 18.36. CnHN7/Q6S-requires C, 51.40; H, 6.53;
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



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, qg), 5.35(1 H, nzgt? 68 (1 H, s), 8.668ApriR004),
8.86 (1 wipodpy1130.51 (1 H, s). LRWVE: ~=-539 (Mrl) + Addp¢immlolasz in
accordance with the invention, the internedi ate conpounds (XV) and (XB)
(as illustrated in Schenmes 2 and 3) can be prepared from comercially

R T, o RN el B R
compoundshXimp, { ﬁg&%ﬁ@?%‘{é&ﬁ%@ )50°¢ GRASdveiit Wil st af4- 5% 1N

preparatio roma reaction sequence o0

pr epat i oatrhoSpieric guesstle. Wiheetempbmtsreravas nincteabads yntitptheecheéad a yiel d
of 23%in accordance with the present invention E&ee Pr egar ﬁ'téi o% 95). Mre
pr ef er abtgmpaEatyleoreached,d81C. oRaflvx was malgigined, fRrR durtBer e BIPMti on of

compoundsopifiee 30t 1Bhesauls THeepaRREH %G sl MASISIIRIERSH (P P

i nvention “de” an even bétter yie S compoun erein 8
April 20Qa50\@L) Hriei7éthanBlOvas BéMvovéd by evaperaticn) al educedpressure. afhe el d of

resent - FeRAiant gnixirewas gtec mitt R b 40 mERG TS eRTBIRL or 1 ne
t el escopg ﬁ%&m?%{%;a rTangy@d)x),e@te:leejs-,sincﬁta%ﬁo.@@éuiat)rr@a:ﬁ'éeﬂ plessurelo It will

be appreci tTon"of conpounds of fornmula (XB) and (XIV) from
(XV) r espiford the {jtle compound @senbitown DiWERDS @a8afid i s preferably prepared
from 2- hydroxynicotinic acid as outlined herein.. Likew se each and every
step (and tel escoped step) in Schenmes 2 and 3 are independent inventions,

al t hough'HNRIEP{SIE MIRE) GBDRNL sCORRUEIE 191 1.287 (M, &) (2B7( (2N, @)DQ.29113){: are
(2H, q), 6.55 (1H, s), 12.56 (1H, s). |

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).



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 a.salt thereof in the pre§énik2ddf SC3
in a sol vW@012731 Cains 1. A corrpogmg"?of the formula (1kcT/Bido/oRé7R1 8
April 2004 or a pharmaceutically or veterinarily acceptable salt, or a
pharmaceutically or veterinarily acceptabl e sol vate thereof, V\/nerei nR is
k‘y. cycl oal kyl or ¢4 to Cr,

cycl oal keny franched or strai ght chain

[O- [ XV
and \Aherelﬁmmihgrslﬂﬁhuﬁc Géld pn@ ml)kwhs Sa%idédaﬂgﬂmgé%psﬂﬁeé%éidddﬁ@d by;
and wherein when Rl is al ken or to Cr

cycl oal ky fursingnific acid eﬂ&kerml) the t@aulttm s9lutign heated to;:ﬁ0°6heth9xy 3-n-

ey, “cEFonPle BBl EYLToaN IR A kB cPBAH EiCto e ke © ©
substi t ut B4 gs ol 108 AlY added pottionwise avky B0 rithutds Whildl IrRitainkrg tige &4
hal oal kyl, Cl to CA4 hal oal koxy, halo, CN, NO2, NHR11l, NHCORI 2 HSO2R12,

SO2R12,  SIeaglien terpszaturgrbeloy66°C. M&aeeriesuﬁmgdscwatlmmm heatédhtrot8 koxy
groups copl il aPBBA" allowed to cool, then poured onto ice. The white precipitate
was collected, washed with water and dried by suction to yield the title
compound (15.4°g), m.p. 170-172°C. Found: C, 42.35; H, 4.56; N, 21.07.
C7HoN3O, requires C, 42.21; H, 4.55; N, 21.10%. & (DMSOgg): 0.90 (3H,1),
1.64 (2H,m), 2.83 (2H,m), 14.00 (1H,s).

(d) 3-Ethyi-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




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 I ndependently selected from
H C to ¢4 alkyl, C3 to C4 al kenyl, ??@g S02R9 and wher&hprikdiod al kyl
or al kenwio@reups are optionally substi®tuted by C, to CAphgfip@diydy or C

to C4 hal oal koxy; Het'; Het2 or-Het3; or RlL is Het4 or phenyl wherein said
phenyl group is optionally substituted by one or nore substituents

selected fromC, to C4 al kyl to C4 alkenyl, C toC4aIkox hal o, CN,
3. CoF 614 Rl TR 97- 199952, FouRsta i 35:0213.07: NoSB.1 CApReOs cooR1 T

oher oi ' 189tes, G #e2; o do 8 270 RlDMBOHR B i, ag . "

opt i onal E)BES?}EW ) ?lﬁae(éﬂvs} '8.00€11955).t Wo substituents selected fromC3 to C5
cycl oal kyl, hydroxy, to C4 al Koxy, benzyloxy, NR5R6, phenyl, Het1,

Het 2, Het3 or Het4 wherein the C, to C6 alkyl and C1 to C4 al koxy groups

may opti | e el i n [ ml I group such as CF3 and wherein
t he C3- %é P riffbTH: Fa‘lopé’s @é substituted by C -C4 al kyl,
hydroxy or halo;' "C3 to C6 cycl oal kyl; Hetl Het2, Het3 or Het4; R4 is a
pi perazin-1-yl sul phonyl group hagi ng ﬁ substituent R1L at the 4- position of

t he pi perazi nyl group wherein sai pemazi nyl group is
HN

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



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 al kyl optl Iy substituted w BipaR2Q0d C5
cycl oal kyWOSHZH13t o C4 al koxy, or, ?%113 23 PCT/ BORPXXIESTOUST oget her
with the nitrogen atomto which they are attached, forman azetidinyl,
pyrrolidinyl, piperidinyl or norpholinyl group; R7 and R8 are each

DSEDendse 1 £ PR Sl6P P Cdd ofahl ot i B fo 7277, O

C, to C4 hbuts)diltered/and wztséwgll withn etfei acetalei(ipﬁdr)y | This taﬁmrdi@d Slﬁthyln‘a-l Iy

bsti t ut btt t | ected f t | kyl
opt; onal | - metlofiiinvia Blo iy ze P RATIgE. €5 @ WhitesualBe. C. to
C4 alk - 1Mg%ER w 2 |, COR
or g@oxys%&aéqo @I 5?@3 fﬁ"ﬁ; k1:x op tlrg?\lél St?bks‘t‘?tufed W|t one or two

subst i t ueRebliN&Sgenuites (brﬁﬂ:@@tridp@?QI\RS%.Mm\lRSRG phenyl optionally
substituted with C to &4 alkyl or C, to C4 alkoxy; C3 to Cr, alkenyl or
Het4; R11 is H C to C alkyl, C3toC4aIkenyI CO(CltoC4aIkyI) or C,

to C4 haammgbtgﬁlé%w tflzbe @ﬂ%z‘aa @i N—I P hﬁ“y 4, £sééﬂ

hal oal kyl or oal kox
6- nenber e8.08 (HHhn7 36K, $).ng - het erocyclic group optionally containing
one or nore further heteroatons selected fromS, N or O;

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.




Het2 is a Clinked 5-nmenbered heterocyclic group containing an 0O, S or N
het eroatom optional |y containing one or nore heteroatons selected fromN,
O or S Het3 is a Clinked 6-nmenbered heterocyclic group cont@ApiiidP0dn 0 or
S het er@WdATARt i onal | y contai ni ng on& @4 nore het er oat orEI/EdbALLSEd 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-nmenbered, heterocyclic group containing one,
two or. three heteroatons selected- from S, 4 or N, and wherein any of

sai d heterocyclic groups Het' Het2 Het3 or Het4 may be saturated,
partiall unsaturat ed or aromat and wherein an% said  heter ocycl I C
gr oups mxtusgt P&néﬁtpvlshf%mqtn?wtwli-ﬂ he- 147 M{ﬁzeb-gm’@wsam

?:E'e,ecé%‘éﬂ%d 6855 miiiadd SYp/E11' Q) i@ sABY podmL} Qe breguditdd a2 O
het er ocyﬁoﬂ)azlz‘ﬁ"ﬁjhpsal seaiedzmts‘aelsadd stmteld td1e1fprimu|rs.osAtttlm end)of\/\tlrlenval :? i
Cl. C3 er ot,.. nmor in en
2 ¢ ordastlin I T e TR it artioel At g, Hiter kel Wasl o

subst i t LiyBEnbd viith hfétﬁ‘énél' KERY meRhandiR) Solutidie wégqﬁtil%d & atrh@s;ﬁf’e d kyl . 2.

A conpound accordi ng t laim 1l wherein R is C , kyl 'or C3 to C6
al kenyl pressere) angdi @p&d&ﬂ with &ihﬂeﬂf;ﬂta@r@psflnﬁwohMbrtﬂnmmlchJM or

wher et SHORnBiufé wad Sraghiued S infienl YorBhratlyd fa™2 f¥field) S, . “"2ng
wherei n washedRl with Céthyll 0 acetAb kR0 hB) t to Caffdrd e ayamiric35tathylst -(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




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 4 alk - C3 to C4 cycl oal kyl 8 Aptieput
substit utW@W2fH3one or more substitufents sel ected from ECHBIVERSA| 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,
S2R12, S2NHR', COR', CO2R11 wherein said hal oal kyl and. hal oal koxy
groups contain one or nore halo atons; NR R8, CONR7R8 or NR7CORl1l; a Het'
group whi @rethexyb-(H-ethylkbpiperazinpisuifohyliniclinid acidd2.3iekg.r@zg Mol waisoup; a

0 S Or  NBHERRIRe] BrneH! afeinte, CEDR: b AV e P HOBicReRid (1,0BCkE ™ "0 "
sel ected gIEIMYY) Hadadded it'i6bm t@hgib?aw'?é ClTheSrediction iniiifte Qvé?ﬁ@@t@ﬁd

het erocyclic roup cont ai ni ng or S heteroatomoptionally. containing
one or noak 4576t far i muteﬁeaedttbenfthenneectm Was rstlmedaiormtfartbeb&p whi ch

et or oat oG AR 2] EoRR K ahbistiAEheEtahal XA ey i 1 o

Rl is a HejethexmtRylphiHpyrasole-3-Catboxiafidd (19 kg; rm@ewlagi wdrhddedyel i C
group containing one heteroatorn selected fromsS, O N;
the cooled mixture, and the reaction stirred for a further 15 hours under reflux.

The mixture was cooled filtered and the filter cake was washed with 90%
water / 10% ethyl acetate, (2 mL /g) to afford N-[3-carbamoyl-5-ethyl-1-(2-
methoxyethyl)-1H-pyrazol-4-yl}-2-ethoxy-5-(4-ethyl-1-piperazinyl ' sulfonyl)
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



a Het4 group which is a Clinked 6-nmenbered heterocyclic .group containing
one, two or three heteroatons selected fromS or 0; a Het4 group which. is
a Clinked 6-nenbered heterocyclic gr?@ésugi;pont aining three ni8Apgeos

het er oatwowi2zAa13 Het' ; group, which a Clinked 6- nenaeErm$0/01457

het erocyclic:.group containing,; one or two nitrogen heteroatons which its
substituted by one or nore substitutents selected fromC to C4 alkyl, C

to C4 al koxy, CO, .RL ' . SO2RL2, .CQRY ' _onal |
e udi g 5 1QEDRis Prepaiea i 4 Pk 08 % R (55, PlRarated % 35’%“9;‘*93 of said
het er ocy gsithefhOHY Sthe @éaction SBhémeHBf 3ner pridieht | ilvertidninist saferpand i al | y

unsaturated or aromatic as appropriate and wherein any of said
het er ocycheapeyr toupgerate, angd irothe tgse obthe teleserRad RronessHIso ipyalves

substitugnts I fromcC,.. C4 "alkyl, C3 to ¢4 alkenyl, C, to

4. - al ko%;;._st%%ﬁ%ﬁ%ge?%&im, CO" or. NHR' wherein R" is as 8 April
2004 WO 01/27113 PCT/1B00/ 01457 236, defined herei nbefore and/or wherein
any of "said heterocyclic groups is _benzo-fu

subst i t ultewilliye gppragiatad thatiasmationafcoraray sggf fq_?'&'rﬂé égé) Igr%élr'l_é%l\QSOZR}Z or
oonyl 0T DU YeagleBtfely i€ afrindeq@hagifariten ) s Blerb R OIReled O iyt
and hal o#ioke 2yhyiroxyricatinic acid aseutlined hereinhiikewise eachRind evely step C6
al kyl (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

SO; in a solvent.



y phenyl , furanyl ,TtT&Larydr of uranyl _ or M ia s 7 e
.'said CLto Cr, alkyl and C, to C4 alf (})‘(y groups nmay optionalgy‘ph‘ezom
term nated by a hal oal kyl group such as CF3; or R3is C3 to C6 cycloal kyl,
1-(C to i | kyl ) pi pe€ridinyl, tetrahydrofuranyl or tetrahydropyranyl; R4
is a pip - 1-yl sul phonyl group having a substituent RL at the 4-
posi tion of the piperazinyl group wherein said piperazinyl group is
optionall subztitutedwith one or two Cl1 to C4 al kyl groups and is
optional | ¥+ i n SROMRAUADLSF thedounwadkk de; R5 and R6 are each independent!y
selected fromH and C, to C4 al kyl opgionally substituted with C3 to C5 .
cycloal kyl or Cl1 to C4 al koxy, or, together with the nitrogen atomto which
they are attached, form an azet|¢i nyl rqi nyl, piperidnyl or
nmor phol i nyl group; and R10 is yl optionally, substituted
WwWth one or two substituents ec ydroxy, _ NR5R6, CONR5RG,
phenyl S April 2004 WO 01/27%13 WCTI INSOO §1457 23:7 optionally substituted
with C, to & alkyl or C to ,t0 C6 alkenyl; Het4; with the
proviso that when R is C, to al kyl substituted by phenyl then said
phenyl group is not substituted|iby C, to C4 al koxy; CN, CF3; halo; ' OCF3;
or C, to C4 alkyl. 3. A conpoun®*according to claim2 wherein R is C, to
Cr, alkyl wherein said alkyl may be branched or straight chain or RL is C3
to C6 cycl oal kyl @ . )

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:

hydroxy;

o

C, to C,4 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;




and wherein when RL is Cl1 to C3 alkyl said alkyl group is substituted by;
and wherein when R is C4 to C6 alkyl or C3 to C6 cycloal kyl said al kyl or
cycl oal Ié% ‘ﬂrou is optionally substituted by; one or nore suB£erit2ddt s
sel ect ed"P®# Hydroxy; C, to C2 alkoxy; C3 to.C5 cycl oaPkHBOGRIFS,
NR7COR' or COR' wherein. -R7 and R8 2r3;’;each i ndependent |y sel ected from
‘H C, to C4 alkyl or CO2R9 wherein R8 and R' are as previously defined
herein; a HeNR'®POUCOMRYTR® i 6 aNRF‘BbeRedvhﬂereRﬁbaFedn& cm%tarem egch

het. erocycl i c group; a: Het:;s(tgrou whi ¢ s a C-linked 6-nmenmbe

het er ocycl i cinflepandently selesletfram i, Gr t%%é'@f'o%@%&e;ﬁ'k%l éaeoﬁfal ni ng

one or nore £ f whi ch.
is a'C IinE’g:ge%r %re@ %'%]het éfggcyé(! c%rgb%ngi\In? thréﬂion%ny

het er oat ons; szsﬂutG&bﬁOﬂb@@TMkWDrm thahﬁldalkdnyd 4 menber ed
heterocyclic  group containing one heteroatomselected from S, 0 or N or
Rl is a Het Qgrnoup which is a Clinked 6-nmenbered heterocyclic group

cont ai ni ng og%]tz{)lxéﬁ ?r three heteroatons selected fromS or 0 WO 01/27113 8
April 2004 8 01457 23A. wherein any of said heterocyclic groups
Het1l, Het2, Het3 or Het4 is saturated, partially unsaturated or aromatic

and s optli Orc]f?l hy is Het' or phenyl wherein said phenyl group is 'optionally
substituted by one or more substituents selected from Ci to C, alkyl, Cs
to C, alkenyl, C; to C, alkoxy, halo, CN, CFs, OCFa, NO,, NHR'",
NHCOR'2, NHSO»R", SO,R", SO.NHR'!, COR", CO.R"";

R? is Cy to Cg alkyl, C3 to Cs alkenyl or (CHz)a(Cs to Cs cyc!oalkyl)
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,



substituted wth one or nore substituents- selected, fromCl to C4 al kyl,
Cl to &4 al koxy, -CO2R11, -SO02R12, -COR1ll-or NHR11l wherein Rl11 and Rl12 are

.as def iywe@hengi nbef ore and/ or wherein any of said heterﬁ/ﬁﬁﬁg ps is
benzo-fused; or RI is phenyl substityted by one or nore su K

selected from: CF3, -OCF3, -SO2R1ZZaAO0R11, - C02R11 wherein R11 and R12
are as defined hereinbefore; R2is Cl to C6 alkyl; R13is OR3; R3is
met hyl , et hyl togethgeropith, the- pitameh, atmrmuby\blhlchemelyuasé attachedy forot an but yl

al kyl optiona stit d with gne or t tituents selected from
cycl opropyl , Eﬁ%’cﬁ'ﬁt 9}’"&@@'052'99"&@%%@0% Egml‘rﬁ’enzyl oxy, phenyl,
benzyl, furan-3- yI ., tetrahydrofuran-2-yl net hyl, t et rahydr of ur an- 3-

-yl met hyI pyri di n- gl pyridin-3-yl or NR5R6 vvherel n R5 and R6 are each
i ndependent | y REaingcRE are eaaln independently seiecied fiom R4 GistoaCs alkyl, Cs to

pi perazin-1-y ) bng a substituent, RLO at the 4- position
" of the' @%M?&Q% gpﬁéeﬂ n said piperazi nyI group is optionally
substi t ut ed W|th one or two C.1to C4 al kyI groups and is optionally in
the formof itg 4-N-oxide;, and" Rl is H, tionall

Substi t ut ed wReH Gndo &s alld Opsiopaly smﬁ@tedeq-&lwedo %mlngﬁvb@ to
1 to o al ky[ AN or i el ﬂpﬁfﬁégwﬂwaﬁ%bﬁgﬁﬁéﬁﬁ%@ﬁw Ta57 "
23n9 4. A cobpoons mcmreilstg;stlmmmlsm_te?;teﬂhﬁrmnclidto Cs alkyiCoplionals,
- . 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"orCOoR"; :

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



C5) cycl oal kyl wherein nis O, 1, 2 or 3; or R is. nethyl, ethyl,

| so- propyl or n-propyl substltut ed by one or nore Cl to C4 al koxy
substituents wherein sai'd al koxy substituent may be direct!|y84pfikd09%d to
any C atBRO#HHin the ethyl, |so propyl or n-propyl grouBS€T/IBe/457 s a C4
al kyl group selected fromi-, 23 or t-butyl optionally substituted
by one or nore substituents sel ect fiomC to C4 alkoxy or C3to 4

cycl oal kyl ; al kyl
optionally %t@t%ggw B?h one St Eilﬁ““e@ e@ﬁf‘é ?ony Sécﬁ(cﬁ'c QJ :
wher ei n sai d coffiaining threeeNihdtermatoris; t o C4 aI koxy groups nay- optlonal ly be
termnated by a hal oal kyl group such as CF3 ; R4 is, .a

pi perazin-1-yl sui phonyl group having _4 single substituent, Rio. at the

4 posi Lion _ el 1 COMKRGAZI 8 o105 HEmBRred FegfoephiR! foup bama.ﬁ.hg form

of _its 4-Noxlde an erein I's methy. conmpoun
accor di ng t o aneatwo 4rtiareerheteloatoros sekdctéd from 8, Q. oy Noand(1 B) : wherein RL .-
is - (CH2)11(C3 - .C4)cycloal kyl wherein nis 17or 2; or RLis - (CH)n(C3 -
C5) cycl oal kyl wherein nis 0; or Rl is - ('CH2) n(C5)cycIoaI kyl wherein n is

1, 'or R is W#idgln af} bY baid haémwbn@grdupyﬁaw g(m%mt? b HetbmayBEhOXY,

et hoxy, n-propoxy or 1-propoxy whérein said al substituent ‘may be
directly at t sehyatad ﬁwaﬂ)’ ansaturatad or taromatiey rnd; wbepgiapgny @f. saidr opy |

groups; or

wher ein the a’P%? lic_ 8?%% %%eq%;%,t'be?@ls?’%ﬁ“%@l#%ﬂ@ g)z{u,ﬁlqﬁipri I

2004 PCT/ | Beubsfitients selected from Cy to C4 alkyl, C3 to Cs alkenyl, Gy to Cs4
alkoxy, halo, CFs, COR"', COR", SO,R™, NHR'' or NHCOR™ and/or ()
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,



propyl, - i-propyl, i- butyl, n- butyl, sec-butyl or t-butyl optionally
substituted with one or two methoxy, ethoxy, n-propoxy or i-propox

substit ugiheiARs R4 is a 4-nethyl or 4-ethyl pi perazin-1-y

group. A conpound according to claimy_ having the general B)
wherein RLis - (CH2)n(C3 - C4)cyclo I&‘yl wherein nis 1 or 2; or I s--
(CH2)n(C3 - C5)cycl oal kyl V\/nereln nis Oé or R is - (CI—|2)n(C5)c%cIoaI Kyl
wherein n is lhaloy GN, NOseNRR'!, NHOOR'Y, I NHSMHR'? 01SOIRY; GOINHR 1stltut ed

et o oSO BB R P ARGy s ety

i so-propyl or ghebPRIGre PaftBfom®r R1 is i-, n-, sec- or t-butyl; R2Zis C
i to &4 alkyl; Rl deRS erel n the R3 al kyl. grooup is nmethyl, ethyl, n-
propyl , " i - pr o}yR'R},-CONRR® on NRIEOR;sec-butyl or t-butyl optionally

- substituted i age ﬁéub“?ff’ﬁ@bﬂﬁyapeiﬁ-ﬁpﬁwpﬁ- BEdiered p1-cBnBAEAg
group. 7. A congterstychegsup;ng to any of clains"! to 4 selected from

5-[ 2- Et hoxy- 5- (4- thyI pi perazi n-1-yl sui phonyl) yr| din-3-yl]-2-]2-
rreE hoxyet h§|] éa hler% SEOMD- wmmulﬁyoré-lmhegyﬁ-&nongpzeck hﬁtpsnowim.gioup one,

2 et hoxy et hyq R AR 78 B 10 eadhoBibnn DAYl B¥lting ohelbf M0 01) 27115
24.E 8 April 298droatoms selected from N, O or S;
a Het® group which is a C-linked 6-m'e'n'1'bered heterocyclic group
) 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



PCT/ | BOQ 01457 5-[ 2- Et hoxy-5- (4-et hyl pi perazin-1

yl sui phonyi ) pyridin-3-yi]-2-[2- 8ARd-2004

met hoxy -3z n- propyl - 2, 6-di hydr o- 7H pyr azol o[ 4, 3-d] pyr.i_m e | ne,
2- (sec- Sﬁ%#’h@? [2-etiioxy-5-(4-et hyégi per azin-1-yl sul phﬁ’ﬁﬁr}%ﬂﬂwwa
in-3-yl] 3-ethyl-2,6-di hydro-7H pyr a { 4, 3-d] pyri m di n-7-o0ne,

2- (i so=Butyl)-5-[2-ethoxy-5-(4-ethyl pi perazj n-1-yl sul phonyl ) pyridin-3-yl]-
3-et hyl - 2, 6- diéfimbbheteimysfampand/dr Whitrginramy df said-fieterocyclic groups is

2- (Cycl opropyl met hyl ) - 5-[ 2- et hoxy- 5- (4- et hyl pi perazi n- 1-

yl sul phonyl )pgﬁrﬁﬂ'%’- -dyl ]-3-ethyl -2, 6-di hydro-7H pyrazol o[ 4, 3-

d] pyri mdi n-7-one, 2-(Cycl obutyl nethyl)-5-[2-ethoxy-5-(4-ethyl pi perazin-1
yl sul phonyl ) pyndi n-3-yl ] -3-et hyl -2, 6-. di hydro- 7H pyr azol o[ 4, 3- '
d] pyri mi di n- %10Re is phepyEsubstijuted by ene\or phore substituents selected from

yl sul phonyl) | i Pee3- —32 et -<r2[ 2- s 12 o

met hoxyet hyl fég?’gbgﬁ%y%n?kl%@%l of‘%,%%‘ﬂ] %yrﬂsnlph t3.Ca %"%I, which is

5-[ 2- Et hoxy- %ﬁth@lzybabmum byl phieAidl POPrtoYIOP Walshikyl 3oy [ i Ioe'Qy! - 2- [ 2-
met hoxy-1 -nmethyl et hyl ] A6-di hydr o- 7H=pyr azoi o[ 4, 3-d] pyri m di n-7-one,

5- [ 2- Et hoxy- Sgiaaloxy (wWheseinasaid- I1al9al!,<uf/§n@ thalgalkexyigroups, contain oRg| - 2- [ 2-
(met hyl am no) 6zl hydr o- 7H pyrazol o. [ 4, 3-d] pyri m di n-7-one,

2- (2-Di net hylgrtnl?%%éepﬁgﬂ ?8 -1 2- et hoxy-5-(4-et hyl pi perazin-1 -

yl sui phonyl ) pyri di n-3-yl]-3-ethyl -2, 6-di hydro-7H pyrazol o[ 4, 3-

d] pyri m di n-7-&ne

5- 2- Et hoxy- 58?55-‘3! F@ppiqg@ﬂ;azi n- 1-yl sul phonyl ) pyridi n-3-yi]-3-ethyl-2-(1-
met hyl azeti di n-3-yl)-2, 6-di hydro- 7H pyrazol of 4, 3-d] pyri m-din-7-one,
5-[ 2- n- But oxy-f-(4- ef hyl pi perazi n-1 -yl sul'phonyl ) pyri di n-3-yl]-2- ::}
di met hyl anmi ndd ﬁ‘inOB-;et hyl - 2, 6- di hydr o- 7H-pyr azol o[ 4, 3-d] pyri m di n-7-

R® is C1 to Cs alkyl optionally substituted with one or two substituents
selected from C; to Cs cycloalkyl, hyq_r,qx.y_,-C{ to C; alkoxy, benzyloxy,
NR°R®, phenyl, furanyl, tetrahydrofuraﬁy_l_,or pyridinyl wherein said C to
Cs alkyl and C: to C4 alkoxy groups may optionally be terminated by a
haloaltkyl group such as CFai orRis Cal io Cs cycloalkyl, 1-(Cy to C,4
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 indebendently s_gl_t_l:fct:i_ald__f?oiﬁ H and C, to C4 atkyl
optionally substituted with Cg to Cs _c_;gél'ég'l[qlﬁ or C; to C4 alkoxy, or,
together with the nitrogen atom to"ﬁyhi'cﬁ:__t_h;y are attached, form an
azetidinyl, pyrrolidinyl, piperidinyf or mq'r;)holi_n_yl group; and

R is H; Ci to Cs alkyl optionally_ substituted with one or two
substituents selected from hydroxy, NR°R°, CONR°R’, phenyl



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 azetygiotndn ﬁi ) - 2, 6-di hydr o- 7H pyrazoi o[ 4, 3-d] pyri mi di ZIBW 2004
2- (2-[ Acet yl ?,rret yI)am no] et hyl } - 5- [5 (4- et hyl pi perazi n- 1% Ayl ) -
2-n- propoxypyridi n-3-yl]-3-ethyl- d}Hydro 7H pyrazol of 4, 3-

d] pyri m din-7-one, 8 April 2004 V\D 01/ 27113 PCTRS00/ 01457 2 4

2-(1- Acet yl azetbp':t(ﬁnalls -spibstifuté® withbGy do\GHakkel et Byl tpi Geradiwny; Cs to Cs

yl sul phonyl ) pyr kdl r]-ﬁ-ial] 3-ethyl -2, 6-di hydroo 7H pyrazol o[ 4, 3-

d] pyri m di n- 7-d

5-[ 2-i so- But oxy- 5- (4- et hyl pi perazi n- 1-yt sul phonyl)pyrldln 3 yl]-2- (_2-

: met hoxyet hyl )-3-n ropyl - 2, 6-di hy drp 7H pyrazol.o[ 4, 3-d] pyri m di n-7- one,
5- 12- n- But oxy- wumdgemwupogbahwhamﬂ iss G fadiy & Isubsﬁtufeeq'lby phenythy | -

S Ehyl -5 {5 (tencia haiLgonE 1 YeraRhmig 646 %?'ﬂ@mfﬁ&(ﬁ*’apyr. d

n-3-yl | - 2- ( 2- ngdIBOOCEN W G120 dalkyidr o- 7H pyrazol o[ 4, 3-d] pyri m di n- 7- one
5- [ 2- n- But 6xy- 5- (4- et hyl pi per azi n-1-yl sul phonyl ) pyri di n- 3- yl'j-3-ethyl-

(1-met hyl azetidi n-3-yl)-2, 6-di hydro-7H pyrazol of 4, 3-d] pyri m di n- 7- one,
5-[2-r!-Bytox | Qﬁ.\g y I t hyl -2
(1-ethyl azet [ c%g(pdq ﬁ 2 %‘Wéaﬁggéﬁh ﬁyr azrgF, ? li%eé tbc& tﬁﬁw"h %(')ﬁe

5-[ 2- Benzyl oxysaﬁd(aﬂeydatﬂayltpn bmmhedots}fhaglitphamwma m@steesxcw:loanqt hyl -
(1-ethyl azetidin-3-yl)-2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n-7- one,

and wherein when R' is C, to C; alkyl said' alkyl group is substituted by;

and wherein when R' is C, to Cs alkyl or C3 to Cs cycloalkyi said alkyl

or cycloalkyl group is optionally substituted by;

T—

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



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 4- et hyl pi per azi n- 1- yl sul phonyl ) - 2- n- pr opoxyp r | AAROIZ0PA] _ 2.
(2- et ho%f{e‘{ 9. 2, 6- di hydr o- 7H pyr azol o[ 4, 3-d] pyri mi din éTmfol“S?

5-[ 2- n- But oxy- 5- ( 4- et hyl pi per azi n- 1- glggl phonyl ) pyridin-3-yl]-3-ethyl-2-
(2- et ho) . yet hanol ) - 2, 6- di hydr o- 7H pyraZol o[ 4, 3-d] pyri m di n- 7- one,

3- Et hyt-5-[5- i 3-yl
L ok bR LAy R S e ooy el o sty it w311

5-[(S) - 2- sec- Baturated, 5 p(mallyhympsqiurated n-of- yaromasisongng pys i mnﬂoaal}\r] 3-

o Y by 22 2 SORRAT P e 7 Flott BB e ple- SoBR gm:%’ﬁ oAl T3 %R
et hyl -2- (2-ne omy@§ ) CORYI ts@m“’?he@ﬂ‘émtmﬂm‘ wiiepeini Ri'dand 7- one,
8 April 2004 01/27113 PCTI | BOQ 01457 243"

3- Et hyl - 5- [ 5- (4~ e@¥i§ | gSpsledined- M@@Dﬁfﬂf@nﬁ'}d’g {whorei any- of said

éi Lgﬁ?ﬂhé: %pyr @%E&OEV&HQI%UBg Ig@é%mreayf) 6- di hydro- 7H pyrazol o[ 4, 3

2-sec-Butyl - 3- et hyl - 5- [5 (4 et hyl pi peraziri =l -—j I | sui phoriyl)-2-(2-

nmet hoxyet hoxy) pyri din | hydro H zol o 3-d rimdin-7-
one, 2-C. ycl %ﬁbﬁmﬁy 93 ?r4m9f$§+*§$tﬂlé?étﬁ ecgtgéﬁgq;n

| phonyl) -2- (25 QCFs, S?]zﬂw -C R" O?FF'1 wherein R" and R'? are as

met hoxyet hoxy) p)PI'I -di hydro | {=pyrazol o[ 4, 3-d] pyrimdin-7:
defined hereinbefore;

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. '



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

pyrazol o[ 4. 3- rimdin-7-ore, 3-Ethyl-5-[5-(4-ethyl piperaz®Apfil 2004
-yl sul ph&%{/ﬁyf%ﬁ{m (2 met hoxy. - 1- PCT/AB00/01457

net hyl et hoxy) pyddi n- 3-yl ] - 2- (2- met hoX3Bthyl ) - 2, 6- di hydr o- 7H-
pyrazol oj 4, 3-d] pyri m di n-7-one, 5-[5-(4-Ethyl pi perazin- I

-yl sul phogy!) - A- G o%nﬂeta&@bw]ﬁg to claim 3 wherein R" i (CH JL
met hyl ethoxy)p ridin- WY L 2- (2-Tret hoxyet hyi J-3-n-prop dro-
7H pyrazol o[ 4, )g:yglpal W erezn@hugo 1,Zor3;0rR'is methy ethyl lso-propyl

5-[5- (4-'Et hyl tROXN
: me'E hyl( et hoxg) B@E%ﬁﬁpgr &?%{é@w&y rg?xéét e§é1 g@n@’br op@fy EUb%'tH??ﬁ?dr o-
- 7TH-pyrazol o[ 4, ghel¢inrsald dikoxy sobgmuent may be dlrectly attached to any C-atom
5-[ 2- Et hoxy- 5- (4 et hyl pi per azi n- -ylswgg égyrl 3 et hﬁl-z-(z-
: gy((:lzr%xyet Ey:) hmﬂletﬁﬁﬂy'elsﬂ—PWbEBFd{’Q Qfgk! ' ky grou
me agh Eféd; 0
yl sul phonyl glpyr |% n- 'JO}'] $3 ngf ﬁsteia ?f &Iﬂf gpoé‘@ﬂy&%?ggzﬁtpfé[d bg one or
d] pyri m din-7- mme substituents selected from Cq to C, alkoxy or Ca to C4 cycloalkyl
2-i1so-Butyl -3 I-5 o0 Zi
"yl sul phonzl )py r¢'13t°y¢1 %@ﬁ gﬁ% W%?Paéofso 21% (gﬂ 5@?@@9 lly. one,

2-iso-Butyl - 3- beé’tttut%dﬁrtﬁ‘bﬂetbvtv% rcﬁr'@zcmat tﬁtﬂsﬁﬁﬁ?ﬁé)«vt?eré@r said
met hoxyet hoxy) pyridi n-3-yl]-2, 6-di hé ro-7H pyrazol of 4, rimdin-7- one,

8 April 2004 mtoﬂmlﬂd:andcﬁi B groyps may- Optlona"y be erminated
1 by a haloalkyl group such as CFj ; R* is..a piperazin-1-ylsulphonyl
- group, having .a single. substituent, Ft1° at the 4-position _of the
piperazinyl group and is optlonalty |n the form of its 4-N-oxide and

wherein R' is methyl or ethyl.

5. A compound according to claim 4 _ha_.ying_,t_t__tse 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 Ft1 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 atkoxy
substltuent may be directly attached to 'any C- atom within the ethyl,

|so-pr0pyl or n-propyl groups; or Ft 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-



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 of ¢35k gl?,é“ ni di n- 7-one, 5-[2-n-But 00 8 April 2004
y-5- (4- et Nyl pigerazi n- 1-yl sui phony__ I)@érl din-3-yi]-2-[2  PCIABO0/01457
(di net hyl am ng) - 2- oxoet hyl ] --3- et hyl | hydro 7H pyrazol of 4, 3-

d] pyri m di n-7-one,

5-[ 2- n- But oxy- Brc(pyl,étl-lpjbpylpelﬁ abutyl, Lny| bptyhhs&y'#bmyr igh n-trayll loptionaly | - 2-

hy H | o[ 4, 3-
(- et (ot S DGR LAl b Sy oty B ol

2- Cycl obut yl pr - h -4
met hyl pi per azi ﬁgﬁéwgﬂﬁphﬁimﬁ I@Jlﬁnéﬁwﬁi&@?ﬁﬁ*lﬁ%f %?@I—f ﬁsulphonyl
pyrazol o[ 4, 3- dpmun m di n- 7- one,
2-n- But yl - 3- et hyl - 5-[ 2- ( 2- net hoxyet hoxy) - 5- ( 4- et hyl pi per azi n- 1-
yl sul phony_1) pyridin-3-yl]-2,6-di hydro-7H, pyrazol o[ 4, 3-d] pyri m di n- 7- one,
5- [ 2- n- BuBoxy- A-dompsi i ot oreirRzioncldin 8 Hawl dgfériéfadfd?nﬁna/hbﬁ et hyl -
2 (2- met hoxyet hyl ) - 2 6- di hydr o- 7H pyrazol o 4, pyrim di n-7-one

. (2- Ethoxyet h-yl) - 3- et hyl - 5-[ 5- (4- et hyl pi pera2| n--yl sul phonyl ) - 2-(2-.
rret hoxyet hoxy) pyri di n-3-y. 1] -2, 6-di hy@ro-7H pyrazoi o[ - 4, 3-d] py_nm di n-7-
ne, 5-[2-Ethoxy-5-(4-ethylpi pera2| n- §|- yl sul phonyi ) pyri di n
,3-yl]-3-ethyl-2-(3 HN®
me
2~

I m di n-7-one,
yl)pyridin-3-yl]-3-ethyl-2-(S)-
-d] pyri m di n-7- one,

t hoxypropyl ) - 2, 6- di hydr o- 7H-p razgi o[
[

2- Et hoxy- 5- (4- et hyl pi pera

met hoxypr opyl } - 2, 6=di hydro H-q razoo[ 4, .
[ 2- Et hoxy- 5- (4- ethyl pi per azrRy-r. -yl sul phgnyl ) py6di n- 3-yl ] - 3- et hyl - 3
R) - (2-met1 oxypr(jpyl)-2,6-dihfdro-7H pyi azdl [ 4, 3-d] pyri m di n-7-one,
-(S)-sec-Butyl - 3-et hyl -5- [ 5-(4ngt hyi pi ~erazin-i -yl sul phonyl -2=(2

(0]
5-
(
5-
(
aB)

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,



met hoxyet ho)(y) pyridin-3-yl]-2, 6-di hydro-7H pyrazvl o[ 4, 3-d] pyri m di n-7 one.
5- 12Et hoxy- 5- ( 4- et6|Ip| perazin-1-yl suf phoriyljpyriidin-3-yl]-3= eth | -1-(2-

r xmet hox , 6- di hydr o- 7H- pyr azoi o[ 4, 3-d] pyri ni di n- 71%%?\ 004
2-(R)-se>c@gr}%0§%u§ a#hyl 5-[5-(4-ethyl p| era2| n, -ylsul phorﬂﬁ 0ipEAST

met hoxyet hoxy) pyri di n-3-yl]-2, 6_di hydib fJH-pyra ol o.[4, 3-d] pyri mdin- .
7-one and pharmaceutically accept abl e sal ts, or polynorphs thereof. WO

01127113 8 Apr5+[2iExboxy-B€t1+etmﬂpimaﬂm Eylsulphonybmldm&yll-&{al_- conposi ti on.
co risin 'a CO un ne I N--an
ooTEl s 1% RS eb v Ba ity e vebtalbla SRR ror e

thereof; ..or oﬂephar maceutically acceptable -solvate or pro-drug'.
t hereof :, . accor di ng -to ané of the preceding.clainms, together with a

]Lohar mlaceut i cal ey(sa@&wlh&r[ eﬂwaeﬁtM-ethylameram- -xdsulphoayapyrlugn-,z-yl] ot e
) r t n n
formilaton, cogil 6 AnggBEHBELUE M in Apab, o (LD 20 def ine
t her egf 0{ a ze(lsaLBu’qt)Ls fe- attmp:api etl-glmtpabmrm yﬁ{url]phbnmtpxhhm’-s-@i]
accordain 0 an cl al N6 ether w

vet eri nagl ly a@yﬁgyléé) ‘W&G%ﬁpﬂﬁ%@gﬂﬁséﬁﬂpyﬂm'& -c8RBound of fornula,,

(i), (1A or J %ﬁ’;ﬂ E{z"ﬁ‘l alt or. _pol ynorph

t hereof, or. b ycﬁfé’mr@é%’%m@g%@@ﬂ%?e sof)va e ér pro-drug thereof

according to aygsululmnyﬁpwwhma?yl] 3@thyl-3)Galimpdré«iH-pytazotofp@si t i on accor di ng
to claim8 cont I ni ngm_.?n .of the foregoing, for use as a human

medi canent , djpyrimi
AR 2-(Cyc|obutylmethyl)-5-[2-ethoxy-5-(4-ethylp|perazm-1-—

o ylsulphonyl)pyridin-3-y1}-3-ethyl-2,6- dlhydro-7H-pyrazolo[4 3-
d]pyrimidin-7-one, :
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,



11. A conpound of. fornula (I), {IA) or (IB), or a veterinarily acceptable
salt or pol ym)rph thereof, or a- veterinarily acceptable sol vate or dpro-

.. drug : thereof according , to any of cl &APEI2004 ¢ 7,
or a vetg’lqcﬂyf"}'“ formulation ' according, #o claim9 cont BEHIRY/a4E7 of t he
foregoing, 'for use as- an animal nedi gafent. 12. The' ' use of 'a conpound
of " formula : (1}, ;(IA)_ or (113), or. a pharnmaceutically -acceptable salt

. or, . poly AR . Q#,ug. @9&?& | e solvate or .
pro-drug t hegle)%FhaAg:% r&ﬁa&rd;r?—@ ) sﬁbﬁﬁ?ﬁa msg?édthgl , oirﬁ?he manuf act ur e’ of
a- human nedi caﬂaﬂphowl)pwidm SryihB-ethyl&,6-ginydngi7htpyrazolafdBrent , of a

nmedi cal "condi t| I{Bén lch a cGwW PDE5 inhibitor is indicated: 8 April
2004 WD 01/2 E%’ 1/88%%:01457 24 13. The use of a conpound of formula

(1), (1A) or (4 -lsooBuﬁny%-Pi-bﬂ?,‘Iplbérazﬁﬁ%lmhﬁﬁ fidmi-38MLa.(@r ph t hereof,
or a veterinari acceptable solvate or pro-drug thereof "according to any
of clainms 1 tomnet wetmﬂé-nrmmvha.ﬁudtbvwaﬂ-mmmmmamdtn-?or t he
curative, pal L‘k@al ve or prophylactic treatnent of a medical condition for
whi ch a cGWwW inhibitor is indicated. 14. The use of a compound of

formula (1), (5~P8-ncmutbi§)5r(4oetmlplmmmwmlmMmeB#ma@ewt-z- or

pol ynor ph theregof, or a har ngce 1y a cept so| vate or pro-drug

t her eof accor dengetoxyg N6 'HV‘E’Q‘-’_’Lﬁ RY’@ZOQ[GFQ" ﬁ%’"ﬁ@i HEY 6@ e of a human

Trer e oy E S LBl palon i BBRy, oL e o e
me_thoxyethoxy)pyrid1n—3-yl]-2-(2-metho§yethyl)-2,6-dihydro-?H-
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,



clitoral dysfunction, fenale hypoactive sexual desire disorder, fenale
sexual arousal dlsorder, femal e sexual pain disorder or female sexual

orgasm c ﬁlﬁf tion (FSOD). 15. The use of a conpound of wﬂa}% (1A

r ((B), vet erinarily acceptabl (53?3“ or pol ynorph t or a
veter| nari I y accept able solvate or pg rug thereof according to any of
claims 1 to 7,, for the manufacture of an aninmal . nedicanent for the

gur?t i ve, pal( | 8<&ithyle5-§- (4-|ethnb1pémzinl-¢-wmmc1nm)-2qtpwuinazeregtl l e i toral
ysfunction mal e sexya unction FSD), clitora
' “aysfurictiony P%'@WWBV" %galh% &e th@ég%ytiiami@o?!d@yra;@qﬁ% sexual

arousal disord L-,Q ﬁgxu‘al pai h di sordef gr- femal e sexual orgasmc

~dysfunction ( - xprl | 2004 WD 01)27113:-PCT/1B00/ 01457 247 16. A
conpound of tha-ﬂeorﬁmth(eltbgl-S [ﬂq@reﬁhyipi@razlﬁiﬁ-ytmﬂmwnyﬂ@-(z-n claim-1. or

. Rs X which is rou for.-1 he ar at.i.on_of

“a. conpound of %ﬁJ§W§'%p'¥|] %@ﬁhy@@&aﬁpﬁﬁ Bé’)d{f g7 2 4 R1
wherein R, R2on&l3 and R4 are as defined:in claim 1, which process

conpri ses cycl i sation of a conpound of fornula (1X): wherein RP is R13 or

RP i's X whi ch 2&yclotuvimeihyrefvkadSed-etivgipirerazin-1i-yisulphonyi)-2-(2-
methoxyethoxy)pyndm-3-yl]—2 6-d|hydro-7H-pyrazoIo[4 3-d]pynm|d|n-7-
one, R

; 3-Ethyl 5-[5- (4-ethylp|perazm 1-ylsulphonyl)-2-(S) (2-methoxy-1-

o) 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-dlhyd‘rp_;_‘i’lj-.py{azq!o[tl,3-d]pynmidin—7~
one,



and R13 are as defined in claim1l wherein said cyclisation reaction is
optionally foI | oned by formation of -a -pharnaceutically or veterinarily
acceptable 'salt of the required product or a pharmaceutical | §Agfil 2004
veterinaMq $3¢tept abl e solvate or pro-drug of the requi r S§THBOUUAIST 18. A
process according to claim17 wherei 2@ cyclisation reaction is

base-nedi ated, using an alkali netal salt of a sterically hindered al cohol

or amine. 19. @gycﬁﬁﬁﬁﬁn{ém It etH-SHRL (2L hethoxyefioxy }1 s of t-he general
formula (1X) via a coupling reaction between conpou aof the general

formula (V| )methyipipgrazin-1edsulpheny)pyrdind-yie;.6: dxmm- 249 | wherein ‘Rl
and R2 are as 0 of. the formil-a (1) in .claiml and

conpounds of t%#@@ﬂ%&’d?%rﬁw %() wherein Al3 and R4 are as previously .
defined for f%-@zﬂrﬁB(lﬂo)(yisl(tllémylpléeraiﬁH lmmmﬁaw@yﬂ@{@ claimi 9 -

wherein the cou |ng reaction is carr a convent i onal am de

bond- f or ni-ng t €iMathylargino)-£- Omﬁ%ﬂirﬁrﬁhﬂf 67@!?1\@@ Pyrardleda3 Vi 1); (Vi)

wherein R an flned for conpounds of the formula (1) in claim
1. 22. Oorrpoug%@%ﬁ{@ﬁe ggneral formula (VI't'B) 8 April 2004

5-[2-n-Butoxy-5-(4-ethylpiperazin-1 -ylsulphonyl)pyndm—3-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, = . e :
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-
methoxyethoxy)pyndln-s-yl]-2 6-d|hydro-7H-pyrazolo[4 3- d]pynmudm-?—
one, - B :
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.



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 R13 is OR3

and wher ejJa & is : ethyl and wherein R4 is 8 April 2004
et hyl pi pe‘r’@z‘?l’r’lﬁ%sy'l sui phonyl . 24. A process for the pr epar%((‘?mﬂ"(%“sa
conpound of-forrmula (XB) or a -salt reof from- a conpound of formula

(XIV): 8 April 2004 WO 01/27113 PCT/ KB®EX)/ 01457 25 | CO2H (XB) CO2W .
(XIV) (a) for a corrpound formula (XB) wherein. X is arylsul fonyl oxy, Cl-C4
al kyl sul fo onx

1- fl | k. | sul f
perfluoro kano))% 95 & Eaé‘%gﬂ pr%%fgr% @é@?’%ﬁ%‘ihﬁ?@“@“
al kyl sul f onyl OXY18¥ OlhﬁB %'él aé*méldgﬁ‘lyanfefrﬁlrairﬁéﬂgtd #aet 'anﬁh&nwméﬁﬂy

formula (XIV) wherein Ware OH'i-n the presence” of appropri ate
sul phonyl ati ng, agooptﬁble.gsaﬁ alrylpﬂlvmgrmgethcreﬁf Xor (18 pbanoaaamﬁpon of

(X1 ner o ' o 4e5efiebih Ssqbte” B a8, WSt Hecind PR 4, Bl oo™ °
deprot ecting agqireceding cla|ms together with a phannaceutlcally acceptable diluent
or carrier. -

9. 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.

10. A compound of formula () (EA) or (IB), or a pharmaceut:cally
: acceptable salt or po!ymorph thereof or a pharmaceut:caliy
acoeptable solvate or- pro-drug tﬁéféof 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.

11. 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
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~ 12 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



(c) for a conpound of fornula (XB) wherein X is diazonium conprising WO
(c)1/27113 8 April 2004 PCT/1BOQ 01457 252 reacting a conpound of fornula
(XIV) wherein Qis NH2, Wis OHwith nitrous acid ; (d) for &ApdHSdnd of
formul aWO@2Merein X i s (diarylsul fonyl)ani no conprisipoy/aBeacissng a
conmpound of forrmula (X1V) wherein O:'\E%i nd WEOH in the presence of an _
appropriate sul phonyl ati ng agent for ;*%e) for a, conpound of formula (XB)

wherein X3i s red ' = . p .S eacting

" a corrpou?% of Cﬁ?\r@u%%a&('wpﬁ%ﬁé’?#ﬁ%%mr%pK’g.is°§%E9§@é‘9 ﬁ% group .
and Qis a C, -&&captatier yalt ©r pelyaiuiph Viherdafx orga ovgterinafilyaacceptable
deprotecting.agent. 25. A process for the preparation of conpaounds of
formula (XIV) $eivalecmpra-drug tiereof apqqr@ngd@rmu%slaansmmr}f dforthey so2 | N

'N 10 R C02P ' ' | ' . ng- ,
wherein for cowrr%g'tyﬁé su@f bﬁgﬁp%'@‘;\nﬁ WE\%‘E@ ﬁ{%blﬁgét%?gnagfe@\fﬁsor( Eg])-l,
conpri si ng r eaptophytatic treatmedt of a edichlacondiion fairwhich hyeEMIR PDES agent

and optional | further - rotecti ng agent where' Pis not
P YinRiibitor is indicated.” 949

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).



deprotected by the hydrolysing agent; T. WD 01/27113 8 April 2004
PCT/ 1 BOO/ 01457 25' _i (b). wherein-for conpounds of forrmula (Xl V) wherein Q
is NH2 and Wis OH,. conprising reacting. a conpound of forr‘fﬁl"‘&"'(%@%4 W th
an ammoWPH2ZAY3agent to form an intermedi ate conpound of PEBERMMOIASTX| V)
wherein Qis NH2 and Wis P (a protecgi G group) and the reacting said
internmediate (XIV) wi.th a deprotedtirf gagent;_and (c) wherein for ‘
conmpounds, of ¢ LY i ,is OR3 which is a Cl al koxy and W
is P, co_rr]i)é)isi %@gyéégﬁh%%@%ﬂx& formula (XV) in the.presence of '
-OR3; 26. A process for the preparation of a conpound of formula (XV)
according to Caim 2 5 conprising. reaction_ of. conpounds of fornula :
(XVI) in the 1 presence of _N i e =N B§/I sui phon~i |, wherein R 10: is
as defined, in claimi1: COP SQ2i @': n'D. and.? .are.as.defined in
Caim.2 5. 27.. A .process: faration.. of a - conpound of
formula (XVI) according to' dqai onpli sing reacting a conpound of.
formula (XX) wth a chlorinat
01/ 27113 PCT/ | BOO/ 01457

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):



25 OH COP SABH (X wherein P is as defined in Caim25. 28. A process
according to CGaim27" for preparation of a conpound of fornula §X>8
conprlw(g ;ﬁ,&ﬁ%l ng a conpound of formula (XVI1) in the _pres8dpslf

agent i - forma protecting group (P) on the ca PR145E d: coeH
(XVI1) 29. A process according to d E'% s for the- preparation of a
conpound of fornmula (XVII) conpri si % *%€acting 2-hydroxynicotinic acid or
a salt thereof in the presence of S@ - in a solvent. 30. A process
according, to claim- 2 9 wherein thgS03 is in an organic solvent, an
aprotic solvent., a mneral acig® HN~ a tcarboxylic acid. 31. A
process according to any one of] cld W 30 -wherein the conpounds: of.
fornul ae, (XB),, .(XI-V} and g gspectively: 8 April 2004

WO, 01/ 27113 PCT/ MO/ 01457 ( X|}V) .% N NEt wherein,Xis a Cj_6 al koxy
group, 0 and Ware as defined< Clains 2R and 2 5, and the conmpounds.
(XB) and (XIV) are forned accorfding to the - processes of daim2 4 (e)
and Caim2 5 (c).respectivel y'gsand

Y

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 wherem the cyclisation reaction is
 base-mediated, usmg an alkali metal salt of a sterically hmdered
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:._



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
01/2711333ﬁﬂ5.§99101457 256 32. A process according to d ai m 83pril@idei n X
is OR an e“‘conmpound (XB) is fornmed by reaction of conB&IABNBY with a
deprotecting agent, and conpound (Xl 95 formed by reaction of conpound
(XV) in the. presence of OEt. 33 A process according .to Clains 31 or '3 2
wherein' conpound (XX) is formgdyoRY. Iigaftti ng conpound. (XVIF) or..
a.salt .thereof with. ethanol to’?‘orm rotecting group,:CEt. 34. A
process 'for the preparation of a co d of formula (1): (I) wherein g',
R2, and. R~ :are as defined. in 3 m.Jlrand R 3. is O33 as- defined in
claim 1, which process conprises conversRon of a conpound of fornula '
(XXX): 8 April 2004 WD 01/27113 PCT/1B00/ 01457 25 (XXX) wherein X is a

| eaving group and R, R2 and R4 are aS(vigfi ned in claim1l 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 required product. .35. A conpound of the general formula (XXX):

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;

- 1
H,NOC N R
2 O){«l
HN

Rz
Vi)

wherein R' and R? are as defined for compounds of the formuia (l) in
. claim 1. |

22.  Compounds of the general formula (VIIB)



(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 con‘gound of the
general fornmula (1) froma conpound of general fornula (I XB)S8%pPat2G04

cycl i satWBAETHEB t o XXX).fol | owed -by displ acement (XXX tbCT/I#leﬁ'l)
cyclisation (IXCa.to. XXX) followed by dlspl acement (XXX to 1); iii),

di splacenent (I XB to | XC) foll owed lg yclisation (IXCto 1); 8 April 2004
WO 01/ 27113 PCT/ 1 B00/ 01457 2El1; iv) gl Splacenment (1 XCa to I XC) foll owed by
cyclisation (IXCto |) wherein corrpounds (XXX) and (1 XCa) have the general
formul ae: (XXX) wherein - R, W Nd X are as 'defined herein before
and OR3 is an al koxy group V\/m chis d| fNeTBNnt from and displ aceabl e by the
desired OR3 group on the final OtHds of general formula (1) and
wherein R3a is selected fromC, fo C6lal kyl optionally substituted; or v)
direct cyclisation of (I1XB) to (1). 8 ril 2004 25 3 7., A corrpound
according to claiml selected from1 hgé et hoxy-5-[ 3-et hyI -di hyd

ro-2- (2- met hoxyet hyl)-7-oxo-2 H -pyrﬂ [ 4, 3- A

d] pyri m din-5-yl]-3- pyri dyl sul fonyl } - 4- et'hyl pi perazi ne and salts and

pol ynor phs t hereof . . A compound according to claim1 selected from
the p- tol uenmrélnrf-h‘tle m@hoxmhymndaﬁgﬁ&etm&rrphorsul fonate and

et hanesul f onat e

¥

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):



salts of 1-{6-ethoxy-5-[3-ethyl-6,7-di hydro-2-(2-nethoxyethyl)-7-o0xo0-2H

conmpound
[ 3- et hyl ‘gﬁ

razol o[ 4, 3- d] pyrimdin-5-yl]-3-pyridylsulfonyi}-4-ethylpi perazine. 39. A
oo [ Lpg to claim1 which is 1-{6-ethoxy-5- 8 April 2004
g%ﬂ%ydr 0- 2- (2- met hoxyet hyl ) - 7- oxo- 2H pyr azol o[REHIB00/01457
d] pyrimdin-5- yl]-3-pyridylsul fonyl}-4-ethyl pi perazine.
| 2al
X .
N7 X CO,H
| Z
. ?02
. (Nj
T .
510 -
- R (XB)
Q
N7 X C.O?W
| o
P
(Nj
Ii[.
10
R (XIv)

(@)

(b)

(c)

for a compound formula (XB) wherein. X is arylsulfonyloxy, Ci-Cs
alkylsu]fohyloxy, Ci-C4 perfluoroalkylsulfonyloxy, aryloxy, C:-C.
perfluoroalkanoyioxy, C-C, alkanoyloxy, quarternaryammonium C;-C
alkylsulfonyloxy or halosulfonyloxy, comprising reacting a compound of
formula (X1Vv) {Wherein Q and W are OH in the presence of an
appropriate sulphonylating, arylating or acylating agent of X;

for a 'éompound of formula (XB) wherein X is CI, comprising reaction
of a compound of formula (XIV) wherein Qis Cland Wis Pand Pis a

protecting group, with a deprotecting agent;

for a compound of formula (XB) wherein X is diazonium, comprising



8 April 2004
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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;



8 April 2004
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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:-



8 April 2004
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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 .



8 April 2004
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no
€
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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.



