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PCT/ 1 B99/ 00519 PYRAZO-OPYRI M DI NONE cGVP- PDES | NHI Bl TORS FOR TH@ %&E&@Q‘r
OF SEXUAL DYSFUNCTION 5 This invention ~ relates to a series of

pyrazol oj 4, 3VdP895#Idi n- 7- ones, which inhibit cyclic guanasi nePCT/1B9/00319

3', 5" -nmonophosphat e phosphodi e' sterases (cGw PD Es). t he
conpounds of the invention are potent and,selective inWﬂ@@m‘mﬁpe 5
cyclic guanosine 3',5' -nonophosphat e phosbhodiesterase nd have
utility therefore in a variety of therapeutic areas. In part®@tifar, the
conmpounds are of value in the treatnment of nmale erectile d sfun(_:rti on (MED)

and femal e sexualPYRAZOLORVRIMESNOKRGICGMP INtIBIT

2IMS 3 J )
treating other, medical conditi f i t 15 sel ective cGW
PDES i nhi bitor is indicat 42'@&-‘@@&%@5& 1: uﬁgLMture | abour
dysnenor rjhoea, beni gn prosiatic hyperplasia (BPH), bladder outl et
obstruction, incontinence, stable, unstable and variant (Prinznetal)

angi na, hypert engitos, inpehtionaelgtés per eeagiiem, ofc Pyoraldda3-Hirimitiam:T-wnes,
th | is,.conditi f d d_bl ood I t . g,

Per out ancouS HGTHITNBAPHEI CUTBRITS andnOpPEReSP TR K FOR e SyGRR B BraMF”

vascul ar di pegssg, ﬁbf@iﬁ%tabw,%éhﬂﬂéourﬂis' 6 HieCindeh IR aré HolshiCarRs s H1EBYve

allergic rhinmti’s, glaucond and eases characterised by disorders of gut
motility, eirghibitorisrof tygld & holiel guanasingrd',btBRNOPHOSEhRle pborahediesierats ch

Lol eranch,  IaiPeirFD s baree SRR Bor TRSRte OFERERNy 2 et ore,

Al zhei ner' s di sease, acute respiratory failure, psoriasis, skin necrosis,

.cancer, netastasis, bal dness, nutcracker oestha us, anal fissure and
é’raﬁlé%l

hypoxi ¢ vasoconstini paitisnlar3theadrnpolnrgs BIere iBoth@i tregimenhel vdelavED

d FSD. 02 C,2004 W ~ 433 PCTL.| B9 T [ [
ESpovi des coﬁf)%ci}ﬁﬁEsd U‘F%\l/&%‘ui"zgﬁﬁlaﬁééﬂﬁﬁﬁ %’[!(U§ aéggﬁé?o%r(%%q&%f E%%EM o
~N= ~ NV WilNpB et aldoNor ti¥ating dlhker hadid®R ddndilid®) f@rwhich a potent and
pharmaceutically or veterinari ]%) acceptabl e salt thereof,

Jly. . or as
phar maceut i 6aladjiverc@MiPel PR&ErNNIPIRE ieipdigated. s SiUpR: eOnsitils Rgludeprempature
wherein R i t PHEARAl bYostifiS iy emkhsi tBFrEMbdadlelouak: @
N i nked het l'earsoo%cl‘?ycsqﬁ?@éf}?ésee#e%t AR plos O per)it%girﬁyls and F@rr{))fphol Lyl
wher ei n sai @bphentibngrinegmiingnogt istatzie) wnstakde | 2nd evkriant offyingmetsl) eangina,
substituents selected fromC, to 4 al kaxy.. hal o; X , or .G~ 10
C a al kyl wWhYPEMRNSAN o PYIBOREM kﬂypﬁﬁSﬁﬁ'OHs op‘fﬁéﬁﬁ% s_.ﬁ%tut@yr%y C,
to C4 hal oalkydrRtidFosis0 Shdwraal soxgdetédeniodid Wessll i saienbg! id.gt esbdry
one or nore halo atons; - ) i
20 percutaneous transluminal coronary angioplasty (post-PTCA), peripherel

vascular disease, siroke, bronchitis, allergic asthma, chronic asthma, allergic
rhinitis, glaucoma and diseases characterised by disorders of gut motility, e.g.

irritable bowel syndrome (IBS).

25 Other conditions which may be mentioned include pre-eclampsia,
Kawasaki's syndrome, nitrate tolerance, multiple sclerosis, peripheral diabetic
neuropathy, stroke, Alzheimer's disease, acute respiratory failure, psoriasis,
skin necrosis, cancer, metasiasis, baldness, nuicracker oesophagus, anal
fissure and hypoxic vasoconsiriction. |
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“Particularly preferred conditions include MED and FSD.
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R2is C to C6 alkyl; R3is ORS or NRSRfi; R3 is C, to C6 al kyl it DEGapik
substituted with one or two substiluenls selected fromC3 to C5 cycl oal kyl,
OH C to &4 glkoyaekabenzyl oxy, NRSRs, phenyl, furanyl and pyri dedyyilspe/edioi O
Cs cycloal kyl; 1-(C, to C4 al kyl)pi peridinyl; tetrahydrofuranyl or
tetrahydropyranyl; and wherein the C, to C6 alkyl and C, to C4 ?0 al koxy
groups nay optionally be term nated by a hal oal kyl group such as CF3 ; R4
is SO2NR Re; R5 and R6 are each independently selected fromHand C, io C4
al kyl optionally sub3husuhethwirtibnGovideSTorymwalkyl fopmulae 10) GAJ2B)- ~ ~
al koxy, or, together with the nitrogen atomto which they are attached,
forman azetidinyl, pyrrolidinyl, peridinyl or norpholin group; D Zz
R and Re, togetdier wi the,

substituted w sh one or |two al kyl groups an T R'he
formof s its 4-N oxi g€; ~TR"HC, to C4 al kyl wpti sulysti tuted
wi sh one or two substituents selectled fromOH NR- henyl

optionally substitute h C to al koxy, benzodi an
benzodi oxanyl; C3 to C6 |al kenyl; pyridinyl or pyrimdginyl; io and Het is a
C-linked 6-nmenbered hetegyocyclic group containing ong+', or two nitrogen
atons, optionally in the formof its nono-N-oxide, or a C|inked 5-nenbered
het erocyclic group contai ni ngl&wo or three nitrogen atons,(IBherein either

of said heterocyclic groups is. ~s optionally substituted with C, to C4
alkyl) C, to CACHI I@oxgh%' Wm?a)ﬁer%i nVGIfQQBX?%'yH,aQieW%aéj %qgkyﬂh%pof@, Qo @
C- al kanoyl . nﬁbﬁﬁnmﬁa bf Deterpriy dbcestai einhie e idorahad) al k!,

al koxy and alke groups having thre re carbon atons, and al kanoyl
groups havi ng 2eheczin or RO Cadobdnatkyoostiomally $ibssitwiadghith girengl, biet or a N-
branched chain. The term hal o, atomincludes, CI; Br) F, apd !. Hal oal kyl
and hal oal koxy are preferlgﬁieﬁj t%rﬁﬁy?ﬂCCF§r?‘é%pest?tl%Q)gpy. ﬂ‘?ﬁé &Wﬂﬁ?ﬁs Y19

formulae (1A) and (1B) memzembiRiyl REreRl sERISheyl bRbup’R SEIMHAS saBetituted by
therefore can exist as stereoisomers, i.e. as enanfi omers or :
di ast er eoi soners) as wel | 0@ OfiMm@ner filardsselerted ifnove (i tonCi atkourldwiaideN;

t he individugl stereoiso S he oMN f r . | A) an | B), an
any mxture 1(t%her eof . Sepg&a:?'i @Qh:Ft&fordftg‘g{?)e?é%ﬁkgg%&és?eﬁ%gge éé%i é‘v%@g]b%z’“& ¥
conventional techniques, eppndly dutattitendly Cr ys Gl halsakiybdr @, 1o C, haloalkoxy
chromat ography (including HPLC), of a di astereojisoneric mxture of a
compound of formula (1A) B§NIEB)WRHEDNE SRTIHBICS RuPhe §F e RalPialeMeher eof .
An individual enantioner pf i@C?WE%‘é{R@/I;Of formula (1A or (1B) nay be
prepared froma correspondlwng oggl ca I%/Efgure i nternedi ate or by resol ution,
ei ther by HPLC of the racBraiseO 004 99/54333 -4 PCT/1B99/ 00519

Crystallisatiton of the di Het & St Sanbe BRUHBREI TRy EE b e pheivo
racemate wish a suitable opidipaény agktnd a@ndl Qf 1Bagg- cycloalkyl, OH, C, to C.
| alkoxy, benzyloxy, NR°R®, phenyl, furanyl and pyridinyl; Cs 1o Cs
cycloalkyl; 1-(C, 1o C, alkyl)piperidinyl; tetrahydrofuranyl or
tetrahydropyranyl; and wherein the C; to Cg alkyl and C, to C,
20 alkoxy groups may optionally be terminated by a haloalkyl group
such as CFj3;

R*is SO.NR'R’; |
R® and R°® are each independently selecied from H and C, 1o Cu
alkyl optionally substituted with C3 to Cs cycloalkyl or C; to C,
25 . alkoxy, or, together with the nitrogen atom to which they are
attached, form an azetidinyl, pyrrolidinyl, piperidinyl or morpholiny!

group;



s The conpounds of fornmulae (1A and (I1B) may also exist in tautoneric
forms and the invention includes both mxtures thereof and the |0dg\m:@uqnq
t aut oners. \§%’#9rgqg44ded in the invention are radiol abel |l ed deri (Iq, L%@g@ 9
conpounds ~0 O 67Tl ae (I'A) and {IB) which are suitable for bi'o1'8 i
studi es. The pharmaceutically or veterinarily acceptable salts of the
conpounds of formulae (1A and {fB) which contain a basic centre are, for
exanpl e, non toxic acid addition salts forrred3with i norgani ¢ acids such as

hydr ochl ori c) hydrobrom c.7sul 1 ¢ anc pho p ic acid, with c xylic
acids or wish ~s organo- st pﬂb‘ﬂ%ﬂ atﬁgﬁ r‘r%‘ B’f?dé‘"é?g?%raﬁﬂ’i“aeo (V%)i\ dﬁ%ly are
{IB) can also provide phagfi®daid, f Ya Y-RIeHMdragin % e @&iﬁ

salts) in particular non-toxic alkali arret al tggjtrs ls%reggsgé lé”?l]ﬁt?émuted
i ncl ude the sodi um and powabaqnmostyvm & moCAahWégemwmlagd mpmooénycmmpeum\so
of fornulae {IA) and (IB) ? hat . wherein R is C to C2 alkyl optionally
substituted th Het; rlﬁ) ’&i(ﬂqu?4 yI)ethyI or benzyl; RZis C to C4
alkyl; R~is ORy or NR~Fﬁ‘° B H;scFole, A kisRRIY X

with one or two substituents sel ectg‘:ed fr‘om I$J?Solor opyl %?”%39%“0‘?5%“1 %H%]—& wo
met hoxy; ethoxy, benzyl oxsybsti:é®s pdedegted ftnor:aln ewr Nas‘)mrdrcaema?n anphetsy|

et raydropy an- - y1; Hs GPRYAPGORREIFY et driadht Py SHPEt BaRFacdial ot
C, to C2 alkyl optional |l yhsylsfibkahy@dCind o, %rﬁ}@ in rorrp@ﬁﬁh@iﬁzlr or,

together with the nitrogen atomto V\/mchthey ttac orm
azetidi nyl, 1pyrrolidinyl or norpholinyl group R and R8, together with the

t t t h th f 4- R .
opti onal 1y substmd bt eq wﬁﬁ* B ChnRel S letppe B b o B SRR e e
formof its 4-N-oxide; R ﬁ»vd"nrtQ)((Jgetrpafé?*ns?lI it |ror9§?ﬁ3¢ iANAL! BrBURStd FigheoN ks

one or tv~o0 substituents 2004 WO 99/ 54333 PCT/ | B99/ 00519
-5sel ected from OH, NR5R6Y ecirBwed §+reambe@9wtﬁiamqycb@tg§wm woadeininghtwo or

e T L

1- oxi dopyridgn-2-yl; 6 s dsmtdnalllpwubdmmiédwbnh G; m@tcnoaq yCl1dbm342alkéxy or NHR'™
pyri dazi n-3-yl ; pyrlmdln and. 1net hyl i m dazol - 2- A nore preferred
group of conpounds of for‘Hﬁ?’@é”ﬁA)S Bn& 1P By 3lEyhardes &Jn@r élgnRylis C, to 2
al kyl optionally substituted with Het; 2-(norpholin-4yl)ethyl or benzyl; R2
is Cto Coalkyl;, R3is OR3; R3is C, to C4 alkyl optionally io
nmonosubsti t ut ed Wi t hlrcyraﬂ (ﬁbroapyﬁgeﬁraiyohommeas, o0 rwiet hiodigateet, heakyl, afoenydnd

iuran-3-yl or idin- »_cyclobutyl; tetrahydr furan- -yl _or ,

Lot e anuds opur ard eV Geduks hatibe POse B G YRGS, Ba0 Akt s aying
they are atbachedr of @rﬁdsﬂeaca%& ammgrar@wwé s%rgm c@Bir 8NBidrn¢ehed chiam. f PRaNOh
its 4-N-oxide; R is C to aIk)é3r tionally nonosubstituted with OH and

Het is select edﬁ@'@oﬁpﬁwanﬁsz Gy ; » Brski-dopleeliyhandyhaloalkoxy are preferably

6rrethy|pyr|d| t |n2yI pyridazin-3-yl; pyrimdin-2-yl
and i-nethylim |-' 2(9'(:?5% rE cﬁgﬁ arly preferred i ndi vi dual conpounds of

the invention |nclude
3-ethyl-5-[2-( nethox ethé) \t/% rﬁ t% zrn 7 Isulphonyl)pyr|d|n3
-yI ) 2- (pyri di n- 27§19 Is, 08 1gr Wﬂ""o( 89 O(ﬁ’]‘?jQrP‘h? A TP fairal

25 centres and therefore can exist a stereorsomers e. 1
3 et hyl - 5- [5 (4- et hyl pi perazi n-~-yl sul phonyl ) -2-(2-net hoxlyel oxy apnylrolm E %r

yl]-2(pyridin- 2dryst)em»ayrnezs @ajweydarsom'iﬂurﬁ;& Heot of. 4TBedr]1wﬂlomn idchvg@s dmm the

3-et hyl - 5[5(4 oxi do | sul.phon - 2- i ho y

ridin-3-yl]-2- (B§ -Sge'ffro r?é‘?%’)% Fﬁ}/’ci’ﬁ dgrpr é?i%f‘g? ng)lg %‘py
-one; 25 mrxture thereof. Separatron of diastereocisomers may be achieved by
5-[ 2- ~2- net hoxyet hox g4 met hyl pi per azi n- 1-yl sul phonyl ) pyridin-3-yl]-3-n
propyl - 2-{ pyri o‘?‘?ﬂ\’EﬂyPPﬁ’e eaIniques, de-By dno {raqtippelagolsddlisBiod] py rdhmomiategrapsye

.5 [ 5-(4-et hy?pl ecrhéglp 8- y?% ISh%'ﬁf/ e)re%rsggrenctrﬁa&w&ﬂ §>9)OH§Pqu(§‘id OS’OWE‘]'aé"%p

ropyl - 2- (pyri di or ABylornetsbitabi2, Saldidnystrivalive pyieAZST ORA, iRdB]due! ighadiomér ene:
(+)-3-ethyl-5-[5-(A-ethyl pi perazin- 1- yIsuI phonyl)-2-(2-nmet hoxy-1 (R)
compound“of formula (IA) or (IB) may be prepared from a corresponding

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



. 30 -

nmet hyl et hoxy) pyri di n- 3-y1J- 2- net hyl - 2, 6-di hydr o- 7H pyr azol of 4, 3nd?&£rq rmﬁ n
-7 orte; 0 G394 VO 99/ 54333 -6 CTAB99/00519
3- et hyl - 5- (52"(1# ”"“I’pl perazi n- 1-yl sul phonyl ) - 2- (2- net hoxy-7 (R §

PCT/ 1 B99/ 00519

nmet hyl et hoxy) pyridin-3-yl]-2-(6- rret hyl pyri dllp- 2-yl) el hyl -2, 6-di hydro- 7H
pyrazol oj 4, 3-d] pyri m di n-7- one;

5-{2- et hoxy- 5- @%@?%bﬁ%ﬁ@r@ﬂg aﬂtR%&ﬁ‘é'erﬁ’é‘ﬁé'é rro' ia’ib %gWrici%n%i B%Er isafion

met hoxypyri di n- dro- 7H pyr azol ] pyrimd 7-o0ne;
5-(2-i-but oxy- @{(meetjraeltmpmemc kayts s idrplednly) pqamtd:rnos tyie] ¥a1;e3najeewmylaz
, 8di hydr o- 7H pyr azol o[ %E?{I’I m di n- 7- one; and

"~ (2-et hoxy- 5- (Smiléb'ﬁﬂﬁﬁifiﬁ&f Y& 265 SRESFony| ) pyri di n-3-yl]-3-ethyl -2- (1-(p
yridinio 205yl ) et hyl ] -2, B-di hydro- 7H- pyrazol o( 4, 3-d) pyri m di n-7-one.
According to a further aspect of the present invention there are provided
conpounds of the forng aompéwndadﬁ(be)wukas (&Y endd( lB():rraayllads‘a exist butat.mbreem n
R is not unsubstituted C al kx t.he agtlo substit ent on hﬁ J(uyl’
group ofi R |§0"§5 0 4N JB¥ENERN dacHABR IO SrBU’ﬁ‘Ué?S RI6Q nrRg the individua
het erocyclic gr %_Ee optional substituent on the C2 or C3 al kyl group of
R is not pheny or wherein R 3 is not NRSR6; or wherein the al kyl
group of R3is not @dsoincfiiedmn waéneémimmecrptiicdalaéllesijbexﬁ\ifathveatof oomRBuNds
not C3 to C$ cycl oal t he opt| onal

kyl : i h | k
al koxy substq t@él‘l@%mﬂ%e @A?Wé?éﬂ‘l‘?‘@e%t&% é eféqa}ctfé%l@ﬁlcabﬁw or ~o
wherein the C to 04rr?e| @{léral &éﬂ?ﬁagi RyefiithaRfy é&@eﬁ@fblé%’ﬁé lot m@eomoﬁﬁdéo

CS cycl oal kyl or C, oxy; wherein t'he C C~ al kyl groups ofi
R5 and R6 do natf. 1prmn)lget (hey andt(FB) whidhi cordgienadrasip cte@trwharceh foheyaraple, non-

ttached f t .nyl ; Het i C tq G- .
2l koxy or an Hets afaupiohey sl imed mi ISl akbepRlsliae mhdikblogs
provi des procesgggod8mid, h@ul@h@ﬂ@r ahd oph&dphesBPadiEswith €& wte acldd) ofnwith
(1B)) their pharmaceutically and veterinarily acceptable salts, and

phar maceut i tal |q;gammsv@mmcmlﬁ$ y%&wrwslcé f@awbaeeﬁ%ﬁnéu(tﬂﬂe&aredso Plovidss
| lustrated bel b
' ustrate € émﬁE:ewc{anl S GERY uﬁgh escpy%ﬁgr%%?aﬁ éi-h r? %Ar{]%\}lggnﬁrﬂ] X[lC

that) within cé’ rocesses the or d

steps enpl oyed ameli hetalasaled »anlﬂd baiset. dExemngieisnireiuce itiee (slmditﬂnta‘rdspemsbluas
the nature of ot her functional groups present in a particular substrate,
the avail abili ts)?1 18f key internediates and the protecting group strategy
(ifi any) to be adopted. Cearly, WO 99/ 54333

20 A preferred group of compounds of formulae (IA) and (IB) is that wherein R’ is
C, 1o C; alkyl optionally substituted with Het; 2-(morpholin-4-yl)ethy! or benzyl;
R?is C, to C. alkyl; R'®is OR® or NR°R® R®is C, to C. alkyl optionally
substituted with one or two substituents selected from cyclopropy!, cyclobutyl,
OH, methoxy, ethoxy, benzyloxy, NRR®, phenyl, furan-3-yl, pyridin-2-yl and

25 pyridin-3-yi; cyclobutyl; 1-methylpiperidin-4-yl; tetrahydrofuran-3-yl or
tetrahydropyran-4-yl; R> and R® are each independently selected from H and C4
to C, alkyl optionally substituted with cyclopropyl or methoxy, or, together with
the nitrogen atofn 1o which they are attached, form a azetidinyl, pyrrolidinyl or
morpholiny! group; R’ and RE, together with the niirogen atom to which they are

30 attached, form a 4-R'®-piperazinyl group optionally substituted with one or two
methyl groups and optionally in the form of its 4-N-oxide; R"isH, Ci1oCy alkyl

optionally substituted with one or two substituents



~ 2 DEC 20Q4 PCT/1B99/ 00519 such factors will also influence thﬁ mi @’f
reagent for use in the said synthetic steps. 5 Illustrative of g p ng

group strat egy o |Q§ shfie route io the 2'-(2hydroxyethoxy) anal ogueptExgsipba

33)) the precursor to which (Exanple 32) contains benzyl as the
al cohol -protecting group. It will also be appreciated that various standard
substituent or functional group interconversions and transformations within

certain corrpounds of | o fornulae (1A and (YB) will provi de ot her
conmpounds of fa@ fgd;f\) @qd NRBXE BpPRS, | neldiie apkendiidesexshargewith
t he 2-p05|t|on o pyri din-3-yl) substituent (see conversions -of

Exanpl e 1 to Exssthbeg H&nzd@iond-5-yl1and I@nzediox@m-and ally); waiw%y@pmdm@ yl
Exanpl e 14, Exanple 20, t 26 to. Ex 6 6
and 68, Exarrpl @rsyrxmdﬂgﬂgx%@geﬁaﬁ?ﬁés{%ﬁ% H”%&%&Pei %*@ngﬁag o< and

SR S S b T

and 754) and pnp@mfajzmmzahﬁl)dr pyridi ne N-oxidation (see conversi ons of
Exanple 1 to Exanple 70, Exanple,28 to

Exanpl es 72 and 73) A DPreHef F?%\Qf?f@o 8%8& d;}lgrg? Fﬁﬁ?gghﬁﬁn%ﬂs ) i that
general synt heerérQF‘noﬁqurG§ twg%lmyo&%rﬁﬂ@pé@gsmme@r Wﬁh Het; O%mbfpﬁdﬁﬂ -4-
conmpounds of the "Avent i o onpound 0 forr’ry B) may be

prepared from glje mypouménmﬁ PSnsn(ﬂzao(Cl:J akybR (a(li@Rr e‘%p@c& tnaCy al%@@lw%ly
HN ~ Nv ~N N~ ~ ~

(11B) zwDE@czwbsgbﬂgéwﬁ%s@%PP!’g et '\b%@?m%yy 4t éﬁér@
pr ef er abI y chl ‘Pu%n ?gﬁj oRtRyn% -0 &@o&ﬁ?l QEtr@h‘?Mid?Uf-“drVB@ﬁfolr ﬁ@ﬁ'alﬁ@iropyran 4-

faormul ae (1A) an react’ion Wi th”a conpound of fornula ( é
RRBNH (111) V\Ayeriél an® RanogeBeanithdbe mikogen Stgmdisr whish they afr@ra’f@p ed (fppm

and (1B). The re bon i s rall 0 C r

room t enper at Utae?&%r @H%qrggﬁgyvghoq%épg?rg%@nbg%g?’%aﬁ %n\sfgg\?jfoé% soI ven (?h
as a C, 1 o taIka cptikaan) moncdubblitedreithaDel; arss Hgt asnsawesjsfrmh mlndin ans
or other suitable base such as triethylamne tg scaven

by- product {HY)l-oxgaRwifiEra vy, S1hRIYIP¥EENT vl Enaetiey ny‘é’f'o2 Vhl Ejfﬁ"jsﬁ?(—ﬂea yh
anal ogue synt h%?nﬁmdu(’x'—_@@%ndqs Hw%agﬁ&@ 9V Exanpl es 203 io 212 in which

a particular
" Particularly preferred individual compounds of the invention include

3-ethyl-5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yij-
2-(pyridin-z-yl)meihyl-2,6-dihydro-7H-pyrazoIoI4,3-d]pyrim'i'din-7-one;

20 3-ethyl-5-][5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yl]-2-
(pyridin-2-ylymethy!-2,6-dihydro-7H-pyrazolo|4,3-d]pyrimidin-7-one;
3-ethyl-5-]5-(4-ethyl-4-oxidopiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl}-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one;

25 5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yl}-3-n-
propyl-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
5-]5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yl}-3-n-
propyl-2-(pyridin-2-ylymethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;
(+)-3-ethyl-5-]5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-1(R)-

30 methylethoxy)pyridin-3-yl]-2-methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-

one;’



I's conpound of forrmula (11B) is coupled with a range of readily accessible
anines of formula (111). A conpound of formula (11A) or (I1B) nﬂayz BeC 2004

prepared from und of formula (IVA) or (I1VB) respectively. N
N N Noee | oD BRI P?@%ﬁ(’%“ﬁ

b R HN ~N\v NR N- 1 ~N\ R2 NHz (I'VA) (
wherein R, R2 and R 3 are as previously defined for formulae (I11A) and
(1'1'B), by the application of known nethods fqr conversing amno to a S02Y
group whErein Y is also as previously defined®for forrmulae (I11A) and (I11B).

For exanpl e, I | d excess of
sodi um ~5 Omgée%t@é %Q &rh%)é‘p&atzhﬁ %W%@@/ gggq’g ﬁqo Wﬁt é?l n a mxture
of concentrat ednbvgmmbkppyndmewnemcs giaahylplridioe- yt;rrtmm)d -2a- dify@o gtrout
-25C to about 0C |l owed by treatnment with excess liquid sul phur s

di oxi de and a snirazelgif, 8fd]%6{]td"é7tq>ﬁ%e fold excess of cupric chloride in

contains a pri raaUiuLE SreR e B AR R B SRS B 6 i o
group with an apkthoxphtiging- 9?meamwz BiRERbYAH-py TN 3- M\]plyhnﬁ@lﬁET—@héy be

advant ageous. ~o_ A conpound of fornula (IVA) or (|VB) may pr epar ed

cyclisation of fa[%bh‘pm&& efhufpineERZIy )ylwlpbwl mésip@émlb%ﬁyd'e V'QEHZNO R
Ol ANN" ~ ~ dtﬁyéro%l\ﬂﬁaﬁgﬁﬁl—d Jpyrimidin-7-one; and

5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl}-3-ethyl-2-[1-(pyridin-
10 2-yhethyl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one.

According to a further aspect of the present invention there are provided
compounds of the formula (IA) and (IB) as defined hereinbefore but wherein R’

is not unsubstituted C, alkyl; the bptional substituent on the C, alkyl group of R’

15 is not a substituted phenyl group or a N-linked heterocyclic group; the optional
substituent on the C, or Cs alky! group of R' is not pheny! or Het; or wherein R™

is' not NR°R®; or wherein the alkyl group of R® is not Cs or Cg; or wherein the
oplional substituent on R®is not C3to Cs cycloalkyl; or wherein neither the alky!

or the optional alkoxy substituents on R® are terminated b)} a haloalkyl group, or

20 wherein the C, to C, alkyl groups of R® and R® are not substituted by Cs to Cs
cycloalkyl or Cy to C, alkoxy; or wherein the Cy to C, alkyl groups of R® and R®

do not, together with the nitrogen group to which they are attached form an

azetidinyl group; or wherein Het is not a C, 1o C, alkoxy or an HNR™ group.

25 . In a further aspect, the present invention provides processes for the
preparation of compounds of formulae (1A) and (I1B), their pharmaceutically and
veterinarily acceptable salts, and pharmaceutically and veterinarily accepiable
solvates of either entity, as ilustrated below.

It will be appreciated by persons skilled in the art that, within cerain of

30 the processes described, the order of the synthetic steps employed may be
varied and will depend inter alia on faciors such as the nature of other
functional groups present in a paricular substrate, the availability of key

intermediates and the protecting group sirategy (if any) to be adopted. Clearly,



RO"'" ~s NRN~( ~NH\ R~ .NH2 (V$). wherein R, R2 and R'[?ﬁb% a'i
previously defined for forrmulae (1VA) and.(IVB). is Preferably, C 2004
cyclisation i whessssgedi at ed, using an al kali nmetal salt of a stryrihesddoys
hi ndered al cohol or am ne. For exanple, the required cyclisation may be
effected using about a 1.~ to ~, preferably a 3- to 5-told excess of

pot assi um t-butoxi de or potassiumbis(trinmethylsilyl)amde, optionally in
the presence of nolecular sieves, in a suitable solvent at the reflux
tenperature of the reaction ?0 mxture, or, -Gptionally in a sealed vessel
at about 100C. Wen R 3 is §R3 and an al cohol iS selected as solvent, the
appropriate al Co#d faftoromilll 2ISR3BiueRcRiItaeheNRIESI Byéﬁag%morf%%ﬂsﬁo'rbmﬁ sei

pot enti al problsﬁjmh%%sggggt ed wi sh al koxi de exchange at the 2-position of
the pyridine ring. ~ " DEC 2004 WO 99/54333 ~crn\Wsi oosn A conpound of
formula (VA)s or (VB)llInﬁyaﬂa&a mfepapmﬂed)Mg grlogp i sxmtegyaiscmowmle ob fry (@
(VMIA) or (VIB) respectlve 35\NN/ \H R~ No2 R* H~-NO
~-Na. O NR N -y rﬂwqihmty)l\@alpwg) Eéam&&é tpe precuiper ko avhigl (Bxample 32)

previ ously defi a'hgc?r ”an%% fe él}{@%ol 14cY; ng’% Ry,pconventional catalytic or

catal ytic trans I on proc res Eal | y, the hydrogenation

is achi eved usi ng a lmegmsm M@lppcaﬁalbxdsihabwaaouabtatﬁaums@mtsaiwﬂ o8 Yot tianal’
0% Pd on charcoal, in a suitahle sorlﬁzent such as et hanol at a hydrogen

pressure of fr&HPHBoINCHAIVRERONS AN Yapg oFRaliPng 1wy GRItgiBo cagippuaﬁs of

2bout 500 1 coRSLREIR A58 8L MR RS o hEk N SPRARARe (Rlaig ),

of a conpound d&xdmplesl mc(Udel A)koxide( ¥tdiangee speitiei 2elasition oR thez NGy ridin-3-yl)

H2~Nm r substituent (see conversions of Example 1 to Examples 4B, 9, 11, 13, 23, 24,
32 and 64, Example 2 to Example 14, Example 20 to Example 21, Example 26
to Examples 29, 65, 66, 67 and 68, Example 35 1o Example 386, Example 38 to

15 Examples 39 and 40, and Example 45 to Example 46), amine exchange at the
2-position of the 5-(pyridin-3-yl) substituent (see conversions of Example 78 1o
Examples 148 and 154) and piperazine and/or pyridine N-oxidation (see
conversions of Example 1 to Example 70, Example 28 to Example 71, and
Example 4 to Examples 72 and 73). "’

20 The following processes are illustralive of the general synthetic

| procedures which may be adopied in order to obtain the compounds of the
invention.
1. A compound of formula (IA) or (IB) may be prepared from a compound

of formula (I1A) or (1IB) respectively:

o]
13 R™? HN N\
“ N—R?
N N N
N R2
S0,Y SQ,Y

(11A) (I11B)



/I NNRti~NHN Rz Rz (V11A) (VII B) ?0 wherein R and R2 are as
previously defined for forrrul ae (MA) and (V1i8), with a conpound {pf} BEEn’lﬂﬂ&
{ViIl1): ?5 0.z 0~c 2004 'V4' O 5914333 -11 R* COzH N NOz FCT~7~~r~1 9
(VI11) wherei ""R%5#%%al so as previously defined for fornul ae (VI*’E}T’]B‘T’?(SP0519
(MIB). Again, as for (IVA) and (IVB), a conventional am ne protecting group
strategy is 5 preferred for (Mil) when R 3 contains a primry or,
secondary am no group. The coupli ng reaction- 8ﬁay be achi eved using
conventional am de bon f orm ng_é [ chl ori de

ni ques,
Gortvati e of (ersinais MOPEIETREY HIEEs, 2 Booit Ba01T et GRPERsd of a
tertiary am ne \PYY t
the aci d by-pro éﬁ’ﬁef‘ﬁw?* A A A A R R AT
as 4-di met hyl am nopyridine) in a suitable solvent such as dichl oronet hane,
at from about OC to about room tenperat %g% For Cﬁnveni ence pyridi ne may
al so be used5sas the solvent. In particu 8 of a host of anino acid
coupling variations may be is’'used. For exarrpl e the acid of fornula (V111)
or a suitable salt (e. g7 sodium salt) thereof may be activated using a
carbodi i ni de suglhessin R'3ah¢ A lavb esypresicetyi defirea for formulae (1A) and (IB).
1-et hyl - 3- (3-di met hyl am noprop-1-yl)carbodiimda optionally in the presence
of 1-hydroxybenzoiri ibélf@aﬁy@ﬂdﬁeg%ﬁﬁiﬁw C&”@HF‘&F’y@ froge byt 0°C to about room

guglhngtsh)lglrgwotnfr%%éggﬁﬁgﬁei |renfo¥ptﬂgs'g%%%fj exa Iuorgggﬂ%fr t{%&e lUEﬁéalgna Cé

sui tabl e pyrjgdi b @Mafedrio] dveitrasromethbae oudingeirhykdrssi sli (Ni)un cbmét dﬁnaﬁe bB@é
type of coupling is conducted in a suitable solvent such as dichl oronet hane

or, t et rahydr of upueh agpietoNtEMIpeiln scReRge emaeiddty-aradeict (YY) ani ne such as

Nnet hyl rnor phol i ne or N-ethyl diisopropyl amine (for exanple when either the

?s conpound of formula (MIIA) or (VIIB), or the activating reagent) is

presented in the forCopheaientlg] difdsldiréaciorsalengs atsefir am ab(glrt~s@£‘ed oaab)logme
ar_equi val ents

Pr ef f
Lo e o Sitnana (anS). bb Thinee bk eaa R Y32 R Ehd Pariguter
ami ne present aggaERheYdormul l%c@@ﬁl‘édmtﬁ%/%éé?bf HORCECLERR) A0 ifes

In a further variation, the carboxyllc acid function of VI may first of
all of formula ().

A compound of formuia (1IA) or (1I1B) may be prepar_éd from a compound
of formula (IVA) or (IVB) respectively:
20

&
R HN =N
- N—R?
N N
R?
NHZ NHz
(IVA) (dVB)

wherein R', R? and R'® are as previously defined for formulae (lI1A) and (11B), by
“the epplication of known methods for converling amino to a SO,Y group
wherein Y is also as previously defined for formulae (Il1A) and (lIB). For

example, when Y is chloro, by the action of about a two-fold excess of sodium



5 be activated using up to about a 5% excess of a reagent such ﬁasz NEEI 2004
carbonyl diim dazole in a suitable solvent, e.g. ethyl acetate or -

but an- 2- one, ayof@magbout room tenperature to about 80C, fol | owedrAwbesos:e
reaction of the internediate imdazolide with either (VIIA) or (VIIB) at
from about 20C to about 90C. 2. An alternative, generally applicable,
synthetic rouse to conpounds of fornulae (1A and (I1B) involves the

i ncorporation ofi the R substituent at an earlier stage ofi the synthesis.
Thus a conpound of forrmula (1A or (1B) may-@e prepared by cyclisation 15
20 of a compound ofi formula (i XA) or (1XB) respectively: R R 3 HZNQ Nv |
~N N | HR z Riitgig armgtyure! Qgrrqemra d-hydwcn RCWhéPélg’aarRal agelic gid at

W th the pr ovi B0 goubeEp ban 2Ep PEc: RURMSE ThbeusfBi B ese 2 3D rus

and (VB). A'steBnBi‘fdeV%nﬁe%CstQﬁuoﬁoeﬂ'éb&ﬂsaaﬂ#eéi?o@o@%é&stdS‘fecbﬁﬁ&tdﬁ?@nc‘ﬂé Gk
about 1.2 to 4 ecul ar equivalents of sterically hindered base in a

seal ed vessel aguéousmaedliviaciiofiCirom about -130C tor aboat mmfmttbmpeaatuaé coNbén
of formula RBOH) to use a sterically hindered al cohol, Lg
3- et hyl pent an B3 eoNtas & ArRATY Ok SECORMNE aPinP OreHm etedtismuohibedRic £gmine

- 13 PCT/ 1 B99/ QAL 4, r n tefi
base, such as got Fs"@nmtb%?giéﬁgbféo %/E@I,Cﬁaéns; éoe% oﬁgltféﬂz'w Vgﬁ rgb%gx%gﬂly be
vessel at fronadentegd@0C to about 150C. s A conpound of for mula (1 XA) or

(1 XB) may be prepared by reaction of a conpound of formula (VilA) or (VIIB)

respectivel’y) wherein R and R2 are as previously defined for fornul ae

(1 XA) and (1XB) witR &RespyBeiGndi A Pod ®/B) may be prepared by cyclisation of

a compound of formula (VA) or (VB) respectively:

R’ ‘
NO l H,NO
N r» 5 /N\
/ — N—R’
NZ N
| H
N _R?
NH,  (vA) NH,  (VB)

wherein R', R? and R'® are as previously defined for formulae (IVA) and (IVB).
15 Preterably, the cyclisation is base-mediated, using an alkali metal salt of a
sterically hindered alcohol or amine. For example, the requifed cyclisation may
be effected using about a 1.5 to 5, preferably a 3- 1o 5-fold excess of potassium
t-butoxide or potassium bis(trimethylsilyllJamide, optionally in the presence of
molecular sieves, in a suitable solvent at the reflux temperature of the reaction
20 mixture, or, optionally in a sealed vessel at about 100°C. When R"is OR® and
an alcohol is selected as solvent, the appropriate alcohol of formula R*OH
should be employed in order {o obviate potential problems associated with

alkoxide exchange at the 2-position of the pyridine ring.



of formula (1A or (IB) from g gonp

~13 ~r~2~"~ . R 10 {X) wherein R3 and R4 are al so as previ ouslq/ ﬁ)%tnilﬂl
for formulae (I XA) and (1XB), by analogy with the reactions of (VI 4
(V118) with th Dle gﬁt‘l nic acid derivatives of fornmula (VII11) al pead¥9enoss
descri bed. Conpadu having the general is formula (X) may be prepared
directly from conpounds having the genera! formula (VII1) by reduction and
subsequent conversion io R4 as detailed pre:ﬁgously herein. J 3. As
mentioned earlier) certain conpounds of formilae {tA) and (1B) can 20 be

i nterconverted by i o!J,bcH8 X(Q")ﬁ gg@}

position of the 5-(pyri @aléf)%ﬁﬁ tit eqﬂte(\@lrﬁla FHeaé Ed%&géGQCQ?%Omy
be achi eved, bé/orhbeahurwfcbdnmlanpmpmeme aés;mmdveWth an aI kali metal salt
of a stericall y hindered al cohol or amne in order to generate the required
25 al koxi de ani on which then reacts with the substrate. Typically) in a
two-step procedure, a mxture of,fromabout 8 to about 8 nol ecul ar

equi val ents of potassium bis(t ri%unet hyl silyl)am de and the required al cohol

as solvent is heated at ¥ aboyt 80C 10 02 DECSZOGW t 7,091 54333 -14
PCT/ 1 B99/ 00519 about ;éL‘OOC‘Of or t 0.5 to 1 hour,Rfol Iowed ygddiiion of
| A) B) and heating af t re n mxture
N Al ternatively, Nl/n oneNseeqd 5 procedure,
.the substrate nay jpbe tl eatéd ditectly, in ther ed allcoh as sol vent,
with fromabout 1.2 about 6, Pfeferably .from
nol ecul ar equi val ents} of, for exanple, pot assi um bijs(trinmethylsilyl)am de
or potassium t-but oxige, at $£§ about 80C t o about N®3OC. (vAgfurt her
vari ation enpl oys the reqU| al cohol as ~o0 solvent, saturated with
ammoni a) at about 100C in a sealed vessel. (ii) Wien R 3 is NR5R6, the
substrate may be treat ed W|th aj) excess of RSR6NH, or a suitable acid
addi tion salst whereiofR’,if’ ahd Presensgs Rﬁﬁv@hﬂe)@ﬁéw%ﬁfdoﬁméﬁ%é\(/f\)ya”d B),

hi ndered am ne_in a suitable S0 Ivent [ c R dhs
free base withPAbGRIVEMUEE)| 83 A O o‘%s/aetrlx'ﬁ%eééh el h%%éfn%hgﬁa sr?léjem

bi s(triinethyl ?gbbb'a)lﬁmr%ehQKWDahblﬁ @ aehisybd qrmgnadmrw)nmn qrztalgstt orad
about 100C. Altérnatively, an excess of RSR6NH may be usedﬁ%t sol vent

and the reacti @ﬁ”@@nd’u@méb/sﬂ FUEREaSI B¥%e REeoBLhals@, i 505! e spch as
copper (11) sul Bl e r e i gigym
Where the desi Egﬁéno ac’irtlo" @ﬂg% et?n %{gsgﬁét#]g%%%?@ kfﬁe “%Ograﬁ'ﬁ tgrh(HB%) |4
(1B) is - NRRR6kead(em ps@fatelrdsrheabcRﬂ morRBemperhturdien dtitetesQitanyeiarebiyt ﬁer
may be carried out by refl uxi ng wi sh the appropriate am ne, and
copper (1) sul pa&oet 4§°C 'pahed! 5@iC hept a- hydrate or KHDI\/B i " DMF. Typically,
to exchange the OR3 I t
such as conpounds e%géﬁﬁ L@B éfh%g%et\gle)?(ﬂg?)fﬁ Pfﬁ{a{ﬁ@g% r c;%ic?érl1 ((:)i °
am nes, opti onabmpound afdbrguizaxgu) 6x), ort(hétB)trhepeecea/eiy on is preferably
carried out by treating with the appropriate 30 am ne and about 3
equi val ents of potassiumbis(trinethylsilyl)am de in DVF for about 18 hours
at ;100C. (k 2 DEC 2004 WD 99/ 54333 fCT/1B99/ 00519 -154. C earl y for
certain conmpounds of forrmulae (1A ahd (1B) wherein R’}:N%
expl oiting the cyclisation HitP Jde exchange net hodd gy S(SI‘I ed
her ei nbefore, it may be parti cul ar| y ,Advant ageous i 0 generatela, corrpound
nd of formula (IXA) HNT(IXB)
respectively, wherein the 2-al Roxy gtoup of the 8-(pyridin-3-y!lR?
substltuent in the forrrer is different fromthat in the latter, directly in
a "one-pot reaction”. Wen the al C{\/ which is to provide thgwgy 2-al koxy
group is to @ scarce or expensive to be enployed as the reaction solvent,
then it wilf%be

wherein R' and R? are as previously defined for formulae (VIA) and (VIB), with

t he conpound of fornu|a
at from about 100Cy

a compound of formula (VIll):



~0 expedient to use a suitable alternative such as 1, 4-dioxan. 5 m-
further, generally applicable, synthetic route to conpounds of fgr t';(zln%
and (1B) invohvﬁgg,%éﬁcprporati on of the R substituent in the finady gbensnf

t he synt hesi s: "Thiis a conmpound ofi formula (1A) or (1B) may be prepared
by al kyl aiion of a conpound of forrmula (I A) or (IB) wherein R is hydrogen
and R2, R 3 and R4 are as previously defined for formulae (1A and (IB),
using one or nore of a plethora of well -knmovin et hods, such as: 20 (1)
reaction with a conpound of formula R X)awherein R is as previously
defined for fornmulae (1A and (1B)) and is a suitable | eaving group, e.g.
hal o (preferably chloro, brorno or io0dg)l\C, -@.tal kanesul phonyl oxy,
trifluoronethanesul phonyl oxy or aryl sulfphonyl oxy (such as

benzenesul phonyl oxy or p 2s _ tol uenes honyl oxy), in the presence of an
appropriate base, optionally in the presgnce of sodiumiodide or potassium
i odide, at from about -70C to about 100CydPreferably the alkylation is
conducl ed at from aboul roomtenperature t3 about 80C. Suitable

base-sol vent conbi nati ons may be sel ect eﬁ{@?om 30 - ~ (a) sodium potassium
or caesium carbonate, sodium or potassiu fcarbonate, or a tertiary am ne
such as triei QRBINAT0E DY il PRvidRgetbRnedidhicmiad (VB4 arldansl), Agah,

0 2 DEC 2004 WO 99P54333 PCT/ 1 B99/ 00519 - 7 6 di et hoxyet hane, X

| et r ahydr of ur as, fdr, 4Vdi) o) (1Bt @nFPPYQT@EOWrﬁ*@F%,prafler?ﬂf‘%y@ﬁ%’lpr RUAIEY 181

N, N di net hyl acet am de; | Em b .QX] i I

potassi um & PEoteed ebkl B WL EomBRsTE BHIEY & Rt bfiRan mACSRELET O
m é_tures the{ eof ; .Tré@&?\{ﬁlm@i tﬁr?cltispfih?mbe_raqme‘]@?iﬁp'm@%@_rue@é)mbi darhnid_ﬁgbomda
SOodl um or ot assli um D~S rine S am gae, . |1 IL.um airl,s Q am ae or
butyl It hi 5m feHeCHBENRIALES t %'lgﬁ&@eth%éqi'éfcg‘oild?- ﬁ?rﬁ‘fﬁé‘c"ﬁog&&ﬁhdﬁ)é!“e presence

t et r ahydr of A= di . . ' f i
YT LR 5 AR BB A 1 5 el s

conditions, a aa amont um .
m xture of anpaeidamiso 3t W soavéngardicnnther apist bysprodubly (ki detienadly in the

di chl th 7 ,2-dich| t ha . 20..chl f or. i j ith
Compound ofo | GrREFEEEDCLER b Gt res T ORI IS Sing i A SERERIE T
(1A and (1B) ’sulléﬁi é"gdfc'h?o?%‘@ha%,t ﬁ#ﬂ@@uuaﬂ@ﬁthgﬁ@!18%0uT>’erﬁjaierﬁ;§3é‘f%§dr@ﬂ For

conditions involve 2s - treating the substrate with the alkanol ~ in the
presence of a donvanignobaypbinemaycklso e Sedtas O a0kgnt. azodi car boxyl ate, in
a suitable solvent such as ietrahydrofuran or 1,4-dioxan, at from about -5C
to about roomtenperature. 3o Typically, about a i 0% excess of sodium
hydride is added topahaftdiki Uhy-6he he ol rahie ol acia couplirbleristtdneenty be
e.g. anhydrous tetrahydrofuran, and the resulti ng ani on ,Eﬁr!%at e(ij ZNith about
a 10% excess ofsatheFoeguipmaderthe aciong byrmuady il or @ suiptte Selu(eETepium

551008 LS IR 1 Ml (8 1B g o

R2, R3 5 and are ousl mul ae (1'A) and (IB) may

be obtained dicyclohexylcarbodiimide or 1-ethyl-3-(3-dimethylaminoprop-1-yl)carbodiimide

: optionally in the presence of 1-hydroxybenzotriazole hydrate and/or a catalyst
such as 4-dimethylaminopyridine, or by using a halotrisaminophosphonium salt

20 such as bromotris(pyrrolidino)phosphonium hexafluorophosphate or by using a
suitable pyridinium sall such as 2—ch|oro-1-meihylpyridinibm iodide. Either type
of coupling is conducted in a suitable solvent such as dichloromethane or
tetrahydrofuran, optionally in the presence of a tertiary amine such as N-
methylmorpholine or N-ethyldiisopropylamine (for example when either the

25 compound of formula (VI1A) or (VIIB), or the activating reagent, is presented in
the form of an acid addition salt), at from about 0°C 1o about room temperature.
Preferably, from 1 to 2 molecular equivalents of the activaling reagent and from

1 1o 3 molecular equivalents of any tertiary amine present are employed.



calici urnl cal modul i n (Ca/ CAM jjdependen

froma conpound of forrmula (IXA) or (IXB) respectively wherein R J|s
hydrogen and R2; R 3 and R4 are as previously defined for for mul el @EQA?UM
and (1XB), ungl_qh%/&gqsane conditions as those used for the conveishat k2
conpound of formula (1XA) or (1XB) to a conpound of formula (1A or (1B)
respectively when io R is other than hydrogen, followed by acidification
of the reaction mxture to a pH of about 6._1 he am nes of formula (I1i),

t he 4-am nopyrazol e-5-carboxani des of formul&e (VMIIA) and (VIIB), the
carboxylic acids of,for 11) ; o MtAH r

(X111) and the est elrnsgcf)?Hqg%revréJri\%%%‘ X\t/ﬁ@aQ%ng%é? ? lﬁrgérﬂc{:dom]g); gfa?yf%f o a‘ll
avai |l abl e nor wghseigaed lusintespr tbexhouwtan b8 cixcaisned! & veagerdysiamakegii,N -
with the processes described in the Preparations sectjion o bﬁ convent i on?l
synt het i ¢ pr oceailpEIoh iFaRaleMiaraiahis (Saledara SIBX: BOBkLe BhbHRgaroge. 2
chem stry or ljter r WRY eRgi afdd ?
material s usi nﬂéé'i‘pgﬁggfirggjg??%@géhattgré;% %é%gg'k iBO%@Cdon lioﬂe?ng& { a'rcggr\w/ec?f, the
persons skil | gdidrmddigteartficaidite Watrmeaner oVl Apor arliBnat bbm sl @0t@noaiboves
to, those processes described hereinafter in the Exanples and Preparations
sections whi che@C.ow t he conpounds defined by formulae (1A) and 2s (IB) to
be obtai ned. The pharmaceutically acceptable acid addition salts of the
conmpounds of f orrmulae {IA) and (I1B) which contain a basic centre may al so
be prepared inya POﬁ}seQﬁéaBabe, Alally Fab p R @@n@%uftdu@@ 18T cdriSolnde of
base is treated with 30 the appropriate acid, either neat or. in a sui tabl e
sol vent, and tfeemutsall(tA)ngncs4IB) insolvaselihe #comporatipnf o1 thead osubstitueyt at an
evapor ati on under, vacuum OE t he reaction sol vent. fl 2 DEC) 2004 WO

99 54333 PCT/ 18R9YF0BISES B5F SHEEESIS:al |y acceptabl e base addition salts can
be obtained in an anal ogous manner by treating a solution of a conpound of
formula (1A or (IB) s with the appropriate base. Both types of salt ma%/ be
‘formed or interconVbrs@icespend ohiuruHariy) eedBh may hAiRjaRaTedHeCYyClisation

formed or | nter convbut ARG
detormned by he PR TP AAMBEREAE X e RhERR B oot o1 ase (PoE)

inhibitory,activity In vitro PDE inhibitory activities against cyclic

guanosi ne 3',5' rnonophosphate (cGW) and cyclic adenosi ne

3',5' -nonophosphat e (CAMP) phosphodi est erases were determn ned by

measurenent of their !'C~ values (the concentration of conpound required for

50% i nhibition of enzyne activity). is The required PDE enrynmes were

isolated froma variety of sources, including human corpus cavernosum

human and rabbit platelets, human cardjac ventricle, human skeletal nuscle

and bovine retina, essentially by t hefmet hod ofi WJ. Thonmpson and M M

Appl eman (Bi ochem, 1971, 10, NS I |]1 parlicula.r, the chzlr\BEspegiT:‘i c PDE
R huger

(PDES) and the cGWP-i nhi bi g&d ~0 (PDE3) v-~ere @bt aiched
corpus cavenosum ti ssue, hdmanpl atélg% or rabbit plat
cGWP-sti nul at ed PDE ( PDEQ d from human con
PDE (PDE1l) fro
ventricle; the cAtvP-spe PDE (PDE#) from human sk nuscl 82 and
t he phot oreceptor PDE (PDE§¢) from bovine retina. , 2s says were perforned
using a nodification of thg*"batchn method of WJ. Thor rmpsona@h?ﬁl.

e

- (Biochem, 1979, 18, 5228). ResWtR) from these tests show th

conpounds of the present invention are potent and sel ective inhibitors of
cGWP-speci fic PDES. Functional activity 30 This was assessed in vitro by
det er mi ni ng t hevheapiadRt,\ROMR 2200 Roeneda o brevieusly mesineddor tamerdeatdapasddiB)m

[l ssue stripe, Pisngce; HEA By BroXoY | Far BecaryeanD. 88 PEraThAsES o
s96, 118 (suppfopmuldb3irfahabBP) - W' O 99/54333 -19 |
20 Alternative reaction conditions are to conduct the reaction with about 1.2
to 4-molecular equivalents of sterically hindered base in a sealed vessel at from
about 100°C 1o about 120°C or, rather than an alcohol of formula R*OH, to use

a sterically hindered alcohol, e.g. 3-methylpentan-3-0l, as solvent with about 1.5



02 DEC 2004 ~'CTIt 8 SSI005t 91 n vivo activity Conpounds WereﬂSfrD%%n?Oh
in anaesthetised dogs to determne their s capacity, after i.v ou4
adm ni strati oq, hance the pressure rises in the corpora ca Q
the penis i nd%&%ggf)'\?& ntracavernosal injection of sodiumni trop&%@?‘%’gﬂl’é; ng
a nmet hod based on that described by Trigo-Rocha et al. (Neurourol. and
Urodyn.) 199a, 13, 71). In human therapy, the conpounds of formulae (IA)

and (18), their ro phar maceutically acceptaBl e salts, and pharmaceutically

acceptabl e solv tes ither.e ti ty an he adm ni stered al one, but wll
general |y be Sdftih ?%(FL@Q' eﬂ”ﬁ@ é?%ﬁaﬁyd“ Inferedabask i $4h @srnalassium t-

sel ected wi t hy 4 | IHE ; rd
phar maceuti ca S?g%'[ ?Eg%r%pgf erab w%taﬂgyﬁ gdr géa’grgnmnéyg? er%Zté o@?gﬁ&% %ﬁ%ﬁ%
form of tabl edisogorB@Mi ng such excipients as is starch or |act ose) or in
capsul es or ovules either alone or in adm xture with excipients, .or in the
formof elfxirs, solutions or suspensions containing flavouring or

col ouring agents. h n I ted nt eral i for exanple

i ntracavenosal |y, %ﬁgég%%ﬁs i@mﬁﬂéygﬁﬁsculgé 5“%?6 éé?&ﬁteﬁé? tiop gf 2
par ent er al acbﬁrﬂpébﬁ@tdIOI@rmhIHEWﬂA)eobWIﬂB}ﬁ@@bédﬁvé@ewﬁtﬂém ol @n@hérdré%s
aqueous sol ution which may conl ain ot her substances, for exanple enough
salts or nond¥&Yieh delinadiordrentine (S lanDHXES atitng compeursl obidrmer(X):
buccal or sublingual adm nistration they may be administered in the form of
tablets or | ozenges which can be fornulated in a conventional manner. The
conpounds may al so be admnistered intragtasally or fornul ated for dernal
application. 2s For oral, parenteral) buccal and sublingual adm nistration
to,patients) the daily dosage | evel of Qﬂéunds of forrmulae (1A and
(lB) and their pharmaceutical ly acceptjabl g/ salts and sol vates may be from
10 to 500 ng (in single or divided dos < Thus, for exanple, tablets or
capsul es may contain from~ to 250 ng of| active conpound for adm nistration
singly, or tyro or nore 30 at a tinme, adfi'appropriate. The physician in any
event will determ ne the actual . dosage which will be nost suitable for an
i ndividualypatient and it will vary wthxyhe age, weight and response of

t he partlcular patient. The above dosages are exenplary of the average
case; ‘there can, of course, be individual |nstances 02 DEC 2004 V-~

991 54333 - 20 [ 3 SMer [e ted
and such are w t{ﬁ”ﬁ%?héggﬁd é‘ﬁaﬁ%l@ghls ?{r}]’\?gél vi%on: e‘? 'ggg@g“g%?? WH

al so appreci dhe ar‘midagy i with hEhet reattivest obf( Vdeﬂr)t ar n( CBl)dlvtulIOnIﬁe( infuekitidi B&id VED
and FSD), conpoun the s i nt.ion taken as a single dose on an
"as required“HYaé ’§ef|°féo'@%lan&llgeﬂ’e&dy%q‘§8? PREHAFEIAVIRG theraaneral
oral adni pd stipahiuen (Rf hbe sOMMeHads @freétI‘,ﬁfIdiWechthBuhé tmnﬁ%%gfqe%@ra:
route) being the nDst conveni ent and) for ‘exanple in avoi i ng

vel | - known difea@uEnt(N§es basé%wca@edamﬁtwb&ﬁme@amm@sabm 60 (R’ cas) detailed
admi ni strati red oral dosing reginen in MED for a typical man is
from25 to Z@FVQUQﬁ%%ﬁrgound when required. In circunstances where the

reci pient suffers froma swal | owi ng di sorder or frominpairnent of drug

absorption after '& adm nistration, the drug nay be adm ni stered

par ent er al | y)°-subl #HJ0anigest eplliepatgriain I@”muﬂﬁét@fr faienyaedbA) ant gBpeand
of formul g (1Y i8¥ CYelor: I

veterinarily accleg'{(g(%)rﬁ)eense(gr \t/)gt Y’%ﬁhg h&e%’é{%ntl t%algssag)?#ﬂ?é%ﬁregg 5%*9‘5 2
sui tabl y accdmsatipreot brendd(pyridin-3-yi amnmCe wi th normal veterinary

practice and the vgterinary eanaw Il _4eterm ne the dosing regi nen and
route of admi ni st I’@II on whi cm %ﬁ 1§I§pp@p¥r PSt%CW'SYe‘a by, 124G dbe ar

animal . Thus the inventg avd p e I t i ng
a conmpound of formula (Ig@o(%:” (1 %I',éoh(?;orl g’ﬂg@?’nﬂ{eﬁf.@é%gg@cggﬁab e sag t

t hereof, or a phar naceubingareg %@@E}It@rblamlsel waeder tei géeeratat theyrequired
together th a pharnmac al | bl e d|Iue r carrier. 25 1t
further p)r!\gow des a vet egf&ég@ N5 B qhgt?‘ﬁ Bifd ,[2 picglbh fUl a
(1A) or (1B), or a vet eélwmsiap @f&%@b?@l g Amkbrd AT A8 Mo é!%eéﬁd?ﬁfé'y

acceptabl e solvate of either entity) together with a veterinaril
acceptabl e di | uent or cHE¥¢@Har eReiVRRRENO! dﬁmassun‘pm,(lfdesﬂa/lmbh@mmiadam

formula (1A) or (IB), a utlc cceptabl e salt thereof, or
a pharmaceutical ly acce Wea’&qéf”ga E\Fﬁ‘e’?ﬁ? 58 éﬁa}eﬁ?ﬁgfiﬁ M 2beHLBRCBUt i cal
conposition containing any of the foregoing, for use as a human nedi canent.
02 DEC 2004 WO 99/54333 -2~ PCT/ 1 B99/ 00519




In addition, it provides acorrpound‘of formula (1A or (IB), ﬁz b
veterinarily acceptable salt thereof, or a veterinarily accept ab e SQI-:IQ/JIIII:

of either entlt or..a veterinary formul ation contai ni ng any of

f or egoi ng, CII? 3 an s ani mal nedicanment. In yet anot her aspIIeC(t:I?Im?/%Oéw

i nvention prow des the use of a conpound of forrrula (I'A) or (IB)) or a

phar maceutical ly acceptable salt thereof, a phar maceutical | y acceptabl e
solvate of either entity) for the manuf acture 6t a human medi cament for the

Curatiye or brophylachCrd@atigrningly & 8o calncle qoMsles oty EaNgh Ch the

cGW PDEE i nhibitor 1s ~ cate re i's further provide e use o

conpound of formnul %cﬁﬁ;ﬁ)ur@f o( iBmwa (BAsoi (lablamdsaéam@g o ohe abectidre regtLre &N
t he manufacture of a nedi canent for the treatnent of a nedical condition in

whi ch inhibition offremcelPuPDEBOE Wesaiall d207G. | t AHEERIpEhUi desat RBewsRD
of a compound of fornu 1A) or,. (1 or. .a veterinarily. ept.abl

t hereof, or®a veterﬂrﬂ‘a‘?‘?qr% ﬁecéﬁpg%%@ D5y ZIGBIEEAeIIIrﬁ%IIyéﬁqI%?)fqu’B?d ta%é)IIOI
menufacture of an api EBleRRWIRIRM Astutthe t@Ué@émV@ Qfef@fmwmﬁtatfout 410
treatmenl of a medical condition for which a inhibitor is

i ndi cated. 20 Mreabmut the moleculabn emwalaee t 1od, uéef of exaroplepoupatagsium

f I | A | B t || t abl Lt th f

el PR TR B
f act f h t t

rnufacture of o YTl TRALATE (LAEct REHER! LEIOLs BROPRYL AR Sicenol oo

(FSD), prepmture | apmnt, SBufbied vanpammessa, @\emcgn woostiatd seahe@emlsasl a
(BPH), bladder outlet obstruction, incontinence, stable) unstable and

variant (Prinznetal) angina; hypertenS| on, pul nmonary hypertensi on,
congestive heart f l ur I I

di sease) conditi ong % ghgﬁl CI?gIOI?FgZISIZee EM@IS mg}ﬁ%bqnﬁ’tg& VIlﬁFgH eRbess
transl um nal coronary anglR)“FIeaﬂ-t wr(a)esiliatﬂ’a%)c) additiooniatt thsteuipin tBe presence
bronchitis, allergic -asthm, all er(%lﬁc rhinjtjs, uconma_ or di seases

charact eri sed by di sor d@@”cﬁx‘iﬁfﬁ' plericglly B'rIﬁIe%‘?FM”a%I”’eab%U\I@P &§AIPTe
(155). Xher condi tionsryiidl, FRK°RE ng%%b%?ﬁe'f%‘% Bd€e Riiffr S6LATPS I8
Kawasaki ' s syndrone, nit erance, nultiple sclerosis, perip era

di abeti c neuropat hy, X CcBEC ammhwmeueza% po?&ssxmlsmme(mm@lmndke

Al zhei ner' s di sease, u tor a| | u asi s, skin necrosi:s
cancer, metastasis, bal dI?E%SEII O%@%@@H Qﬁéld‘fqrgsaﬁra@o&ﬁgab C.
hypoxi ¢ vasoconstricti Orhlté:'ﬁéwéWI &h b&c@éseeﬁﬁpﬁﬁdﬂ%@%bbmd'a‘sc HedeohER and
FSD. s It also provides the use of a conpound of fornula (I'A) or (IB), or a
veierinarily acceptable mtﬂﬂetrleecagm)coodueteweném peesanreadicamuid 80%ol vat e
cont ai ni ng, gi ther ent i ty), Lor Jf e MBS aGEHCE of a0 AN Bl TEdiCATED

the curative or pr ophyl ac tre er'ec dysfun i on % D))
femal e sexual dysfuncti ane (&88)on meecmhumenér@baelrd)esdysmﬁmbréma)udmrajngﬁe
prostatic io hyperplasia (BPH)) bladder outl et obst ruction) incontinence,
stabl e; unstabl e and varGORMROYS Ph%IOaI”)JIaaII@D Ra(IB) el Renspod ongeirRithgr y
hypertensi on, congestiv ¢l | I t er al
vascul ar di sease, condi ?T%ﬁ?ﬁo ﬁ cIIgnemegI %ﬂggégée?%@%ﬂ% I{/&I?%%rg@eédt%
post - PTCA), chronic ast harﬂx)axrbg@mtrhihe apprablietggemires tamecoppdrél)guiphate niti s,

gl aucoma or di seases chara terlsed ~S dis t|I|t (e.q.
IBS). Cthef” conditions vIIIﬁ ‘I’I Halyemie- I?I%IbII/ﬂIeoW Igh%z‘ééu’ab“gre SPIGENYsiCa,
Kawasaki ' s syndrorne) ”'é%c%ﬁ ettﬁé‘%ﬁﬁ%%up%'rtah@ r%u%'a‘?ﬁn%h%f 1RE 1 briphAg al
di abetic neuropathy, strok e, zhei mer s di sease, acut gpl ratory

failure, psoriasis, ski rNHBcIRosﬂLS‘.)h an00mMmpouNgs adteising? baR r@eeeelamd:fracker

h | fi h I
or et orrad cond ti ong | ncl BE!E CRBYES ATRGE: CRABNENLAGIMGYTS piEck bk fidk

provides a nethod of treakbieh &Y r@?ewrgt tagied dR ByardatmNWitt Ht%labgfodmlté?h a
cGVWP PDE5 inhibitor is indicat ed in mammal (i nc¢luding a human bei ng)

whi ch conp? ses admi ni st@’ﬂi“ﬁgﬁfﬁ@a@QUHi"r@@#ﬁ@llefasloh@ﬂtﬁﬁémmcal ly effective

vevert nari [y acoapt abi e WSEHERh =Rt FE b o R SO a1

acceptabl e solvate of either entity, or a pharmaceutical conposition or
veterinary formul ati on containing any of the foregoing. Still further, the
i nvention provides a nethod of treating or preventing nmale erectile
dysfunction (MED), fenmale sexual dysfunction (FSD)) premature ~o | abour,
dysnenorrhoea, benign prostatic hyperplasia (BPH), bladder outl el
obstruction) incontinence, stable, unstable and variant (Prinzmnetal)

angi na, hypertension, pul nonary hypertensi on, congestive heart failure,

at heroscl erosis) stroke, peripheral vascul ar dlsease condltlons of reduced

NN NI 7N NI NN A VAESN IO T A PNPYPS — TSN/ -1 -~rs ] — s A ~~shr S e — e —



Preparations. 'H Nucl ear magnetic resonance (NVR) spectra were reﬁomgﬁomg
using either a Varian Unity 300 or a Varian (nova 400 spectrometue 'fe
inall 30 casgg,geEphstent with the proposed structures. Charact g gbbfoss
chem cal shifts ("8/)” are given in parts-per-mllion downfield from

tetramet hyl sil ane usi ng conventional abbreviations for designation of mjor
peaks: e.g. s, singlet; d, doublet; t, triplet; g, quartet; m mulliplet;
br, broad. 25 Mass spectra (mz) were recorded usi ng a Fisons |Instrunents
Trio mass spegtro i, n I i i endtiyr e
means 20 to Z%C ”%88%“ @%&WV\B 9 5%5 dgg?f@%b%“élgg%nd ?m%ﬁgﬁﬁl &
5- (2- Et hoxy- 5O ettlyy | epippeiting i thel - gycdiabiivronghyl prikiakiae 3exdiargeet mpthciepgyi d
in-2-Yi)methyl -2 6-di hydro-7H pyr.azol of 4, 3-d]. pyrimdin-7-one 5 Alternative
A 60% Sodi um FyaFFEed ISERSISHR. | h MERdrS Pt ale AarRTIageaenIRISIEES 2
added to a sti i it £ I BdA

(150mg, 0 S25eape i ErRimaR A b oy tigTe cmA Ry 01 (KRR A B v
1 hour, a sol wdpertobly?-virehtiortbeed-bikoxp\grouh oethets-(pymidine3-36neubis)ituient in the

i etrahydrofuran ( 1 rnl) was added. and the reaclion mxtu re heated at 40C
for 16 hours, @nmegy ‘él@%‘?\i@d“?’@”ﬁ tin %’F’elaﬁ@é IRGCHY ek MesP Ye$ 26l hor at ed
under reduced pres i ; t b o RRE ol tihgne
(15t and vt or (S S P e o0y 1 0
di chi or onet hageard cretpassieiants eafployed ag ttenteaghbasmivent, dten(ivpdd®9 and
evapor at ed under reduced pressure. The residual yellqv,~ faameras purified
by col urm- &hr 6X¥RESETAHRY'S r?%‘f'ﬁbg%ag%rln,a“ﬁ%is%hé’isc%ﬁﬁf'B ‘hane: net hanol
{97:3) as eluant, followed by HPLC using a 5urn Spherisorb silica colum
with water: acetonitrile: diethylamne (50:50:0.1 ) as eluant at a rate of
1 nUmin, to giBve thetiihére geormiyrnapglidabig, sgotheTiejroate do vortpaundsadforrgula

CDCl~): 1.03 H, , ..30 (3H , 1.57 v 2..40.. (2H,. .5 4H
S5 (o o) - sATd HEl e St incbipeatin o7 Hhé B sttt me iy sl bighe |
Hm, 7.64 (1ebnesid. 56 (1 H d), 8.64 (1 Hs), 9.04 (1 Hs), 10.65 ( 1

Hs). 1 _RVE: z 553 (M!-1 )+. 2s Alternative B A mxture of the title,
conpound of5 Preparation 45B (17.4g, 30.5mvl) and potassium

bi s(trinei hyl silyl)amd m i at
120C in a seal ed ve-@gsneﬁ Sf oﬁ%%ghdoéfis, a %&l\ﬁé?rﬁg@goo y é%gﬁgééfoe\gfg gg&&aﬁggr
reduced pressufe cFhpouesi duermas gaspeiddvhareiaRérns 3gdi@gemind RH&' and
suspensi on extracted with dich .roget h?ne ing«?gﬁ ag the. 02 DEC 2004 W
O 99/ 54333 - 253 PefF PBESEHELLY EIMEAHen  ¥uak (! % 3-w§@9)or§nar more of a
evapor at ed undgLHeLue QdIIRRIFHFR1nJde sgEnds: product was purified by col um
chromat ography on silica gel, using dichloronethane: methanol (97:3 , as

el uant, to2wyiVd a pal e yesecton f\wiling Tonmpuns ebdprmkia iR wds whereimiR iseas

crystalline solid. Founaereoiay 88aqtd BfuRe' 48 SR REL AR Disee sy

H20 requires C, 55.60; Hgabin@2roldp, 3. Halld (FXAYRbE Zhibfo, bromo or iodo), Cs-Cy

5-f 2- Et hoxy- 5- ( 4- net hyl pé@g{)%g)ﬁ%&l phon h %é&%k%géﬁyhilj}-ﬁg&@%ropel -02r~p

Vridin-2-ell methyl-2, 6 r azol . | e

1- Met hyl pi perazi ne (0. 2@%@1 ,c%xymas(sgggedagro Wh g&,ah ﬁilg;&ed Lo
npoun [ 6@ (ggarng, g% rnrm?) i'n

suspension of the title c of "Preparation

-ethanol (40sm) and the r=dedriesoiphionylm®),sini thee presenmaoroft anpapabpriaef basel 8

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 irom about room temperature to about 80°C.
Suitable base-solvent combinations may be selected from
30
o (a) sodium, potassium or caesium carbonate,
sodium or potassium bicarbonate, or a tertiary amine such as

triethylamine or pyridine, 1ogether with a C; to C, alkanol, 1,2-



is hours, then evaporated under reduced pressure. The residue wai
partitioned between saturated aqueous sodi um bi carbonate solutio a?ﬂ]ﬁﬁ)mm
and ethyl acetate (-90nl), then the organi c phase separated, washed with
brine (2x20ml)wode/B4333 (Na2S04) and evapor at ed under reduced presBGFRBIIFHRS
residual oil was purified by colum chromat ography on silica gel, using an
.elution gradient of ?0 dichloronethane: nethanol ('100:0 to 96: —~)

foll owed by crystallisation from hexane-et hyI acdtate to prOV| de the title
conpound (340ng, 67% as a white solid. Fou 5.85; N,
C26H32NsQS; 0: 50 H20 reimetwxgeinageqo: ‘eilfaq’\?/déo’”ur{ﬁﬂlg ?9§%"°éa’@ co@f@)‘o”'tﬁ'?%
(3H,t), 1.58 (3H,t)) 7.7 (4 1),
3.14 (4H,n), 4.fi9 {2H, ?Dy ﬁhgnh(%ﬁhg??@é;m7%082WH d?d m'émg}a?% a(ﬁg’lde

(1 Hm, 858(1Hd) 8.63 (1 H,s), 9.03 (1 H,5s), 1064(1Hs) LRI\/B
mz 552 (M +. 02 DEC 2004 WD 99/54333,.-26 EXAVPLE 3 B 991005 1 9
3- Et hyl - 5- f 2- ( 2- et hoxyet®oxy| - 5- (4 n%?qiiymp‘i"’dé?‘é’fﬁwr’iﬂygfﬂ”ﬁ orY/13 PRAHMR"3- y

I'1-2-(pyridin-2-yl)rnethyl g Iﬁg@ i
Triethylanirie~ (83p1) O. 59&)1@? i ’ﬁ‘?‘ge Zi ne '%%g@@gﬁém@)
were added to a stirred, |cwatsmmjrenix‘&me$)émeoh ol the title conpound of

Preparation 64 (150ng) 0.30nmmol) in dichloronethane (10nl) and the reaction
m xture stirred for 2 hours at roomtenperature. The resulting ~0o m xture

was washed with water (Sr(rp,? dried (I\@{%% %B@*LﬁﬁaB?rBét%@si‘é'ﬂﬁieﬁhydr%@“clﬁﬁxum

pressure to give a beige'solid, which was purified col'um chromat ogr aphy
on silica ggl, using an el uti (mdgrradlcsnt pofasdiurhl otn'e(temmlnydsnyﬁalnmdaol lihe8n 2

to 95:5), fol | owed by trituratjon with ether nlshthetltl C ound
(145nmy, 85% as a while solid. "%Wﬁ&yg@'déﬂésg ’Hé'“é@ IROEWET W iih golbene

C26H32NaGsS requires C, 54. 92eihbr 3. BhimBlho et?ﬂanoé) t&ré@@bﬁ)ranlor?’ozt(@bkér)
2.28 (3H.8), 2.50 (AH, M. 3.04 (BH&)) 3 14 Latim. 3 87 (30 9. 3.

(2H,t)) 4.78 (2H,t), 5.68 (2H®X), 709(1Hd) 722(1Hn) 762(1Hn)
8.58 (1 Hd), 8.62 (1 Hs), 897 (1 Hs), 10.81 (1 H,s). LRVS: n~lz 569
(Mrl )''. EXAMPLE 4

3- Et hvl - 5-f 5- (4- et hvf pi perazi n- 1-yl sul phonyl ) - 2- (2- met hoxyet hoaw) pvri di n
3-vl]-2-(ovridin-2-yl)nethyl-2.6-di hydro- 7H pyrazol of 4. 3- dl pyri m di n-7-one
Alternative A 2s Potassi Ul i - bINGEXPB2SE HEREIE' Te5alNRS 00NRHORS@ed to a

stirred solution of the titl e@x?%ﬁ%}?ﬁw%mﬁ Ra% & bpﬂxéﬁfx ide2 088 ner wng a

0. 35nrnol) in 2-nethoxyet hanol e reaction mxture“stirre
under reilux for 2 hours, themiaturewddntagueowls.scBatien at eddiagquebpsiagamomni um

chloride solution (1 m) was ded follo b )., and. t he
mxture extracted with ethyl Qf%ﬁ'%e Fﬁgfgﬁﬂ?r‘%@%ﬁ‘?ﬁ’@ ﬁ%?‘«‘ﬁ&’d%&&%ﬂg&’s
were dried {MySO-0) and evaporeami@didider reduced pressure, then the residue

purified by col um chromat ography on silica gel, 0 2 DEC 2004 W'O
99/ 54333 _27_ PCT/1B99/00519 using an elution gradi ent of dichloronethane:

rret hanol (100:0 to ?ﬁ 5). 10 reaction with a compound of formula R’"OH, wherein R’ is
| as previously defined for formulae (IA) and (IB), using classical
Mitsunobu methodology.  Typical reaction conditions involve

25 .  treating the substrate with the alkanol 'in the presence of a
triarylphosphine and a di(C, to Cu)alkyl azodicarboxylate, in a

suitable solvent such as ietrahydrofuran or 1,4-dioxan, at from

about -5°C to about room temperature.

30 Typically, about a 10% excess of sodium hydride is added 1o a solution
“of the substrate in a suitable solvent, e.g. anhydrous tetrahydrofuran,
and the resulting anion treated with about a 10% excess of the required
R'X.



afford the title conpound (11 ng, 5% as a solid. b (CDC13): 1. 03 H t),
1.30 (3H,t), 2.41 (2H,q), 2.54 (4H n), 3.04 (2H,q)) 3.14 (4H M, C 2004
(3H,s), 3.87 s (2H,t), 4.78 (2H,t), 5.69 (2H,s), 7.10 (1 Hd),

Hm) 7.61 (TWASE438 56 (1 Hd), 862 (1 Hs), 8.95 (1 H s), 1%‘%%849;005'9
Hs). | _ RV nlz 583 (M1 )+. Alternative B A m xture of potassium
bis(trimethylsiiyl)anide (16.58g, 83npl) and 2i o nethoxyet hanol (250nl) was
stirred at 90C for 30 mnutes, then allowed to cool. The title conpound of
Exanple 1 (9.21 g, 16.7mmvl) was then added.and the reaction mxture
stirred at 110C for 6 hours. The resulting m xture, when cool, was
evapor at ed under reduced pressure) the residue dissolved in mater (300nt)

and the solution neutralised to pH 7 with 2hJ! hydrochl o aci d and,t hen
is extracted wthﬁecwpoaa@t@t@rm@(bké‘aw ’ﬁﬁnwhgbfﬁﬁué\e& éX‘ﬁng@Fs KA%?% i

hed with b 3x200
b assur o, TnanHol: iy Bl b FrECT i ARG RTRAIGHSS HBps BRI
on silica gelnony%l PG oFf Domh ian@xAret halg)lrem&:w)eimhemarn xsﬂqldr@g@d ~
by trituration V\ngh efher, grystallisation fromethyl acetat

recrystal | i sanidoR fPomazm@eﬁonéfe 86 DIEVIESH Qeﬁng‘élfG’étf@r(‘Wthﬁ%?@t A 1%,

Found: ¢ 55BgE" fpe Aadfk oiofghS (SHBLE RERIEF Y36 BBvefih of Zcompddid o
55.72; H, 5. 9 imNa 1)9APB%(IX'B)elopaQﬂmmoumSofsim$pmfmi¢m Yior (&Y ears;:(émlea&)vyhen

sufficient 2M hydrochl oric acid 2s addeéj to aﬁﬁ{}i eve d sol ut| .on a% 2
the sol ut lton Riaisheiienthan BY#&ger3 eitnrisd BK&C 5}151’]9 e\/\ﬁecaﬁ 0Bt MIPAYEHO @

aqueous sod:,\;)rﬂ] h @‘6 ate solution. The resulting precipitate was

col |l ect ed, 8429t water and dried at 80C io afford a heni hydr at e of
the title conmpound (5.999,61.6% as a white SO|Id rn p 0 2 DEC 2004 WD
991 54333 PCT/ 1 B99/.00519 28139 140C. F n 92;: N, . 18, 86.
C2~H-Ng05S; 0.50 HRE rafpimeses! dormyla ! (i) qh% @@m'NOPX?ZQlﬁ)/:’ ERRREE I3 0!
Et hyl - 5- (2-( 0 Oni4- (Y eRpbxylo atiBer &ziormbtad swli fnsrrwﬂem di
n3yl)- (pir ﬁ?%%wf&n%?%)sl - %ﬁlG di r&/‘dr ())(yYH- p'yr azol ol 4, g\}apgrl m (tjl n-7

is 20 ’>s one ribies nefd fammalay éXIibw ansia €883f¥)9f$r©frnfpﬁ'§ut&tlxé”bo#ﬁlﬁihd7 edper

Preparati on 64 and 1- op:.1- vl ) pi per. d

br ocedar e of GBeaRpra= =Bl ridt SESRBLER LY. WsED VRt e
requires C, %é@gy Hyitt® . @1% @%cé@se@S%esarlb@Gﬂ:B)he OPBHAratbng , seciRB {8H ))
1.43 (2H m, 2.307(2H 1), 53 (4H, M, 3.04 ZH%, 3.12 4H,rn@43.§(;
(3H,s), 3.88 qaNenjiona, %tbQPFtWOC%dW@S(QH%?OTdﬁ €8 wih ﬁ‘éﬂda”ﬁ ook 9f |
7.62 (1 Hm, ( s

M2 597 (M S%aﬁmﬁg@ qgﬁer(;%g'é' Srecdbeft ( drdth )eadh? 8dcédsibles ktarlifVB:
| 2- ( 2- met box yethoigly u5mf_;ébp(;poppaf£~ sdageinteaad reactiopl eandiisvl )~ rid din
3-yl)-2-(pyridin-2-yl)methyl -2 6-di hydro-7H pyrazol of 4. 3-dl pyri ndi n-7 one
bt ai ned as a while powder {78% fromthe title conmpound of Preparation 84

and 1-(prop-2-yl )pm%&@rngerwygknsa@ iprpeefungl ok Exanpbe variafonaady, &4
55.095; H, 6.06; N, 18.46. C~sH3~NsO-S requires C, 56.36; H, 6.

8, N
18.78% b ( COE@Natitendo, BB @yocassss ¢8s¢rbed beminglel if the. Egéam‘eﬁ a5

02,2, SR B bl

'H,s)) 8.9%5(1(I1) % bebdtdihedl Hs). LRVS: mz 597 (Mrl )+. 0 2 DEC 2004

W09/ 54333

The pharmaceutically acceptable acid addition salis of the compounds of
formulae (IA) and (IB) which contain a basic centre may also be preparedin a
conventional manner. For example a solution of the free base is treaied with

30  ihe appropriate acid, either neat or in a suitable solvent, and the resulting salt
isolatéd ‘either by filiration of by evaporation under vacuum of the reaction

solvent.



-29 EXAMPLE 7 PCT/1B99/00519 5- 5- , '

4- ( 2- Ami noet hyl ) pi per azi n- 1-yl sul phonyl | - 2- ( 2net hoxyet hoxy) pyri @i a-ﬁEG/I'lﬂmB-
et hyl - 2- (pyridi n-2-yl)met hyl -2. 6-di hydro-7H s p

~r azol 0~4, 3- dMA%543di n- 7-one A sol ution of the title conpound BfTAB99/00519
Preparation 64 (100ng) 0.198mmwl) in dichloromethane (10m) was added
dropw se over 1 hour to a stirred solution of 1-(2-am noel hyl) pi perazi ne
(102rng, 0.79mmol) in dichlorornethane (10r?1§) and the reaction m xture
stirred for a further 1 hour at roomtenperature. The resulting m xture was
washed with water (10m), dried (MyS04) and evaporated under reduced

pressure to gi BeaAnded HRafP! dcbepidbieh bade pdditbnedalty cehube obfaimat agr aphy
on silica gel, using an elution gradient of dichloronethane; nethanol:O. 88

armoni a (90: 1@&raldgousomaoner by 1hegtipned golhientafta §OFMRMIGHE! f(qrmiﬁwﬂé\ 884P) as

(oht) - 3°0u o G aapreptiplepse- Dot tydkh G%bibinay 8 folib B jptefesy %f‘Ed
5.68 (2H,s), L(s%‘r& oh- éj(cqi])awgg ré@nfidchhigles?. 63 (1 H m, 8.56 (1 Hd)~ 8.

(1 Hs), 8.99 rn/fz 598 (M+l)''. EXAVPLE 8 20
5-f5-(4-Et hvl ai per a2| n-1- yI suI phonyl ) - 2- (2- met hoxyet hoxy) pyri din-3-yl | -3n-t

o Pt asel um 1 - but oo RN 25V 8sme el Al 8t e’ oriErflughlioh Wefe O
suspensi on of &J?Srfrﬁ:héb%ﬂﬁgﬁ@l‘mﬂngfteﬁrrﬁ@ﬂfoﬁsl on 53 {380ny, 0.618mmol) in

3nei hyl pentan-3-0 and the reactl on mxture heat ed under reflux for
1 2s hour, 1¢ héthaap rasedBDE) GV i xt ure was evaporat ed under

reduced pressure a o] ar, .
di chl or onet hane (23911)——15%d aﬁj é}n%gﬁrgq‘l’]éec%gg‘ego q.la'h% ﬁ g gﬂgso' %t |302
(10mt). The phﬁéﬁépﬁ@gpﬁ»ass@mmpgedndtmnaqmeausmprmgammmmsedam CAMP)

di chl oronet hane (2x10mL) and the conbi ned extracts dried S(?é} and 3?
evapor at ed und#0sphadEStEBFes ¥eFe et BEARY PRBBIET N %/gp’ Yelggs (thgy

CEC 2004 VD 995453130 oPELAL G984 0856 . RS i co

gel , i'on gradirent of di or onet hane: netha (98:2 to 95:5)
to provide;she titlFheoopoied ROBnanzyh38d vaseasoldiee ffaana \arieQDol Hourced3
3H, t 1.04 (3H,t 73 (2H, 2H, g 54  (4H 7 (2H.t
S5 ar ) SRSbIPEHTT Pyl (DA 260 G PEeitty | Bipy
Hd), 7.21 (1 dérmac v%-n@rlclé 1hd'r|n§fh)sk81e5§1 rhibsdie @hd Bovide (Stirfd, $5seBidly bylhH, s) ,

10.80 (1 H,s). LRVs: rnlz 7 (M1 );. EXAMPLE 9 5

Et goxyet hf)xyl rSE(thdeoan Pi Eb@@@ﬁ‘hﬁ BN Wpﬁ@ﬁﬂﬁm%VKédﬂcﬁi'ﬁ@ y1P7Betdhyd1 1. (13- y
2
6 FRG  pon Ach tgndie oarech vereed

2- et hoxyet h@nO(IP[ﬁfzmlwemsbﬂawdefdomth@a@nfmpmcmmsm tisrre, Auhaneplatedels

C2041 hovcy ot harfd] 2o DS et e Sa TRt T Na el BB T2t s kg P E BT M 2
for 18 hours, 5}@ %b@m Hﬁtﬁ@@éleaumaﬂrﬁééulm (@/@W?B@pé@@erﬂ\m@(%ﬁd)

under reduced ssure e residual brown oil urified col um
chr omat ogr aphyfrornn SUmaracgEdlac wvenhigleti dia W%ﬁ@ﬁém ﬁ@ch_hdﬁ@lE‘l() drorB) higgan

I t) to f h h t d (1 8 20

(CC13): 1. 04 YlEtE) Mupele; fgifRPResSghephrny BbeR) hat PR iR ) o)

: a é;l (?Hzg%% 13H7ﬁ) (ﬂ;b%%s z«%r&@eﬁ%gfeg?uém@’% ((;T?d‘djlgd%llz@ 'zl“ﬂ lzl(waHbat)ch“ me'dhd:ﬁ c(il

%OEZﬁ (1 {-|hs) W.RVEhomPsog 0t @M@xophem |1939521@d\,ﬁg5810 %eqt.gz,ffrom 1hege tests
oxyet hox [

in-3-y1{- 3-np¥%%€\r-1gé g'{‘/?ﬁﬁ‘m -n\i/ljlél ﬁ%h}%l gé@?gﬁ%ﬁu&é{ Ortgrzﬂo o? pelective

3-dl pyri mi di n- irhatsierd offc &MP-epefilip B3] um t - but oxi de (110ng, 0.98mml ), ~

the title conmpound, of Preparation 54 (400ny, 0.63mvl) and
3- net hyl pent anEgDgional alivity

30 This was assessed in vitro by determining the capacity of a cbmpound of

the “invention to enhance sodium nitroprusside-induced relaxation of pre-
contracted rabbit corpus cavernosum tissue strips, as described by S.A. Ballard
et al (Brit. J. Pharmacol., 1996, 118 (suppl.), abstract 153P).



~0 was stirred al 150C for 3 hours, then allowed to cool. The re u{EDiE@g
m xture vas evaporated under reduced pressure and the residue pa 3@!1'*
bet ween 02 DEC 2004 "WO 99/54333 PCT/1B99/00519 _ 33 _ water {5pdaecands
ethyl acetat eYP5M§>>° The phases were separated, the aqueous phasé extracted
with ethyl acetate (2x 1 On) and the conbi ned organic solutions dried
(MySO~) and evaporated under reduced pressure. The residue was s purified
by col unm chromat ography on silica gel, using an elution gradi ent of

di chl or onet hane: net hanol: 0. 88 aqueous ammoyg.a (99:1:0.5 to 98:2:0.5), to
afford the title conpound (74ng, 7 2% as a white foam Found: C 56 92; H,
6.33; N) 17. §Oviva2REN8CSS requires C) 57 21; H, 5.96; N, 18.41 %

CDC13 0.94 (3H,t H, t 1.3 H

(2 54 ()4H m, 3(14 QC%J“P@H”% (W%f%)ﬁtf{efﬁeg’) r@%?)s %’stze)d( EE{Q%D( éﬁ%tj'ﬁ"z%’t@}
2H, 7.09

I(—| &) s), 5 o (fghagwj ;ifbg Y afdmi'ﬁa@aho?\ @eﬁﬁngé’)t%%}r@Zs&ﬂeﬁx@@s( Z%ﬁ;(lﬁ%ora

i perazin-1- ylcgubn{mydaf)th% p(e3nsrmdw)e¢|chyan%rﬁgammosm;mjectnon of sodium

din-3-yll-2- di 6-di h 7H ol [ 'd'
"7 one Aymmmrzsébel, veing el G BaE0 o anpr o BAO8TdPRRRE L
pot assi um b| E{ﬁ(ﬁ#h){g{ﬁsby{%aﬁ{n o 3@L779, 1.81 mm!) and

3-rnet hoxypr vds stirfed at 90C for 18 hours, then all owed
to cool. The resul]hl hgnZzm rthetapye thas cen@eongsee! dedaplacedie@ngr 883utkeiand

the residue purified b oI um chro Qn si

el ution gt%d&?ﬁf”@ﬁeﬂﬁ’%’ﬁl YRR AR %gﬂaﬁgﬁ’?@?eﬁk‘P@Pyg%&%B‘g?‘S%g%%e% Rk
Titl e conpou 38Y%hed M Saafs tfeéas rh\lstlédirB
C28H, ; 6%%8@%1%2%% reunrggﬁgiggg@d E, H. %ﬁlvém 18.50% b (CDA )

1.01 (3Ht), a]dra&u(rsmtm a phaomaceyisg! rarrien sab%t(l%vq h regag tmmﬁdme@d@z

2H, 3.12 9 5

(20 3 52 0 o h S il ke, o el o
(1 Hs), 10. 84 édhhr%)sxerbﬁil\@anwnﬁ HR7idrM 1) Habletd ONREGIRR0SAcME:AGEH!S 385
PCT/ 1 B99/ 00519 - 32EXAMPLE

5- (4- Et hy)pi psrecti oF Jaglioseal Qhoﬂwa)psyle(ssoh&wéﬁéysﬁw flofigy PpyRi FAMXEYE) WL
propyl - 2- (pyrég:'l&_e%tsw LPehhle Zofmdidhy&iers’ HeDWliaAo! 8 dudpehRhis Medhidining

flavouring or colouring agenis. They can also be injected parenterally, for

example intracavernosally, intravenously, intramuscularly of subcutaneously.
For parenteral administration, they are best used in the form of a sterile

20 agueous solution which may contain other substances, for example enough
salts or monosaccharides 1o make the solution isotonic with blood. For buccal
or sublingual administration they may be administered in the form of tablets or
lozenges which can be formulaled in a conventional manner. The compounds
may also be administered intranasally or formulated for dermal application.

25 For oral, parenteral, buccal and sublingual administration to patients, the
daily dosage level of the compounds of formulae (lA) and (IB) and their
pharmaceutically acceptable salts and solvates may be from 10 to 500 mg (in
single or divided doses). Thus, for example, tablets or capsules may contain
from 5 to 250 mg of active compound for administration singly, or two or more

30 at a time, as appropriate. The physician in any event will determine the actual .
dosage which will be most suitable for an individual patient and it will vary with
the age, weight and response of the particular patient. The above dosages are

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



one (btained as a foam (26%9 fromthe title conmpound of Preparat'o?%-'t)
using the procedure of Exanple 10. Found: C, 56.86; H 6.47; N 2004
C29H3aNe0$S requires C, 57.04; H 6.27; N, '! 8.35% 8 (CDC13):

{3Ht), 1.02 (WOIP¥/34333.72 (2H, M, 2.20 (2H,m, 2.40 (2H q), 2. 51C(T£ﬁ9%ﬁ0519
2.97 (2H,t), ~0 3.'12 (4H,m) 3.40 (3H,s), 3.65 (2Ht), 4.77 {2H 1), 5.67
(2H,s), 7.08 {1 Hd)) 7.21 (1 Hm, 7.61 1%64 nm) 858 (1 Hd), 8.62 (1
Hs), 8.94 (1 H, s) 10.83 (1 H,s). LRVS: nZ"611 (Mrl )+ EXAWPLE 13 ~ s
3-Ethyl-5-f 5- f e e n y.

1- nei ho~, ypr op- Ee@ b@}egy‘ﬁl r| nr d&ﬁ,%@é%ﬁggf‘d%r% %Te(nte%eanr?ylsych 68-”de| F\Vgg’rnom%-l-
pyrazol o(4, 3- dddqysel 61 dhig 7inoerstidPht aF meckiledapeoam (I8 %Hsd aomadnmtet ihat,ein the

%?%ﬁ?”“?’,‘)%ggél?é@'aén% S g BT DRSS BIEBATTEI; Geafqpo-umistw the
88
R S e R ol P T

55.52; H, 6. 16300¥edlér G89kedd. (CDCL3): 1.04 (3H,t), 130(3Ht) 152

3H, d 2.42 (2H,q), 2.56 (4H, 3.04 (2H,
L35 %1 o an L h 7Z|G@mefallek(:|)m Bbane diekpdrohisialisn, & the grmponpds 8! e

10°85 (1 H o) MR s st ﬁ?iiéd*e“bg?ﬂgzﬁ*ae?#%%(%?”%sﬁﬁ%%(%"'5“%‘9 "

PCT/ 1 B99/ 00519ME'@ @Wﬁgﬁhé%en -known disadvantages assocnated with intracavernosal

5- ~2- Met hoxyet hoxy) - 5- (4- net hy| 1-yl sul
o onet B b aamiris hphet WA B B e LR PN ket e

-one s A mixt ”rﬁa%%fﬁ?ﬁf‘}(?WMEE&@PFW@WMB%%]”@“ ﬁ\em(c‘UnhQHHce@wﬁéfwme)

and 2 ndt hoxye’tS for 30 mnutes, then

al | owed to coofecidibe tsitees dmpoandmﬂlowmmneorzeq2¢oﬁg)momwalmm) akagrug
added and the reaction m xture stirred at,11QC for wed t ol
and evapor at eda‘BﬁHBP'O’P@@Gé@ﬁ?'ﬁ%@g‘[ﬁ"@%oﬁhg‘% YUY %85[52?38% ﬁpahe%gﬁa@\?
{20mL), the pl—gﬂ, %Hito ”g wi th hydrochloric acid and the resulting
sol ution extrac cetate (3x30nTL) The conbi ned extracts were
washed wit hsbri ne (Bmeoatemam beel & NaPSTRAd ahépravdpdi/i @d(IBhderr 2 vetriadly

Gel - using an BrEREgralulBeoh dt STy eiRRe CEIT RENAR PAGKrE eRl &

96:4), foll oweddhinis@réd M§Ta8édlia®a,tacmap‘tatamfbename:oentlh)alccammwewrtmorynaél d
the title conmpound (200ng,  75~0) as a white solid.

5.83; N, 18. 9ove7@2lﬂﬁBNngB<S*CGOa5t§’ 1p® V%ﬁﬁf‘?@é %’982” \fq' QE?%’”?JEQ %’ %vé‘@m

g ggD?iﬁ) 0. 94%5}3‘1?@ Enf roéﬁ%(ngammm%trgﬁorﬁ?'\Whﬁ)‘n \@145?3 (rﬁé‘éztghsg%pgﬁid belta)

H, d), 7.227(31 blart)cﬁ!a?aﬁﬁm(sllHrr) 857(1Hd) 864 20 (iH s), 8.96

| H, 10.80 (I H, L . mz 583 o

(5 fZS%)l 3-Di ITEI( hoxi#h&ﬁ%&‘ﬁ?)&@n(%og% %P'p‘?sﬁgg&‘ﬁf;a&c&mp%“‘o VPIETRS y
~-3-n-propyl - ZCBHWOUHUrb1ZOMHQIQRMWd)r(ZBﬁ-odlahmd:ﬁ@ngdéLprlaa)ZQt@é;ﬁable salt thereof,
3-d]-pyrimdin 25 ~ 7-one A mxture of the title c%ound of Pregtgratl n 72

(70my, ~ 0. 10mMoY) )a prraswcenticalbuesseri@blieo FiRivale. obrRidle) ady, together with a
3- et hyl pent an: e der Lefdiex for 4 hours, then
al l oned to cooP Sﬁ’haé%@%}'ﬁ? %Ié‘gtbgreer&}%gg]uceg prerssure The residue was
~purified byscol um d:ahfumwr qgoeigky a)rveskeenrsarwf@amgéihonusorngndngm @oonptenidank:
met hanol (98: 2} as elu ES provide the title
ormula (IA or (! 9 or a vetennanly accepiable salt thereof, or a velerinarily
accepiable solvate of either entity, together with a veterinarily acceptable
diluent or carrier.
The invention also provides a compound of formula (1A) or (IB), or a
30 pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
solvate of either entity, or a pharmaceutical composition containing any of the

foregoing, for use as @ human medicament.



02 DEC 2004 WO 991 54333 -34 ncrnB99~o00s~ 9 conpound (6ng, 9% as an 004
ofi-white solid. 8 (CDC13): U.93 (3H,t), 1.03 (3Ht), 1.72 (2H,ﬁ)§&5c422
(2H,q9)) 2.55 (4H, M, 2.98 (2H,1), 3.16 (4H m, 3.50 (6H,s)) 3.77 (rZH n@s
3.86 (2H ), YBPWIH ), 7.08 (1 Hd), 7.21 (1 Hn), 7.62 (1 HAGABL/WNE;
(1 Hd), 861 (1 Hs), 884 (1 Hs), 10.87 (1 H,s). LRVS: mz 641 (M1l )+.
EXAMPLE 16

3- Et hy! -5-15-(4-et hvl pi perazi n- 1-yl suphony2)~ 2- ( 2- met hoxyet hoxy) pyri di n
3-y11l-1-(py~di n-2-yl ) net hyl -1 6-di hydro-7H pyrazol o(,4. 3-dl pyr.i mi di p- 7- one ~
o Obtained as a whint @3810Ng i 5OHRVIG %nﬁ’t‘F@“ng‘i eoripBuHE 2 )Proépﬁgbt CHrf

L oneos S vBG Y ofcBhieBE B ndfeo SRASRIngT Botedlanls SByalonehnRl,
1.40 (3H t), ehtdy, d&lvalerinanbEorfriativon cAntinindrny) of Belidrédding) jor AsBms an

(3H,s), 3.86 (2H t), 4.78 (2Ht), 5.95 (2H,s), 7.01 (1 Hd)) 7.17 (1 H m,
7.60 (1 H i) a2sosrmegdicamen), 8.62 (1 H,s), 9.02 (i H's)) 11.04 (1 H s).

LRVS: m z 583 (M-l o 0 I 899, -
173 Ethyl - (5 ATBlGh, A0S 25ped Ty SERRANROVTES B ULl & CompodiEpF
yl oxy) pyri di fogmyld d2) bpyB) dme Pharhaeetydalll atcdptaode sall thereod zarl f

4, 3dl pYrimdin-7-one Qbtained as, a solid (299 fromthe title conmpound ,of
Prepar at i on FH)12TRAGRYIEAY BPeRRIGMI 58{“’3@(é’i}ﬂ'/%‘ei@.m'ﬁbdﬁﬂ:th%,mﬁg‘? gturg of a

5.98; N, 17. 8 - 10520 2 rp i 0 i 55 24mcHi
5730 N 1s ALTENECOAH Y oS SR o A R S &) e
(4H, TT% 3-}%2 c(cﬂﬂiimc)r% far l'g;ii:tm 4 4GP Rt)ngiﬁ i(nmthiimz i8. ttﬁ)m(a%ﬁm Il’@ré&ggmﬁmp :
5.86 (1 HmM, 7.10 {i Hd), ,7.22 (1 Hm, .7.63 , 8.56 (1 H, 8. 63
(1, H's), 8.ogroyidadsine ype S 3 £oRSUNG Rgormula, {W aoUB) fy -2 gu(‘gli”epg@“lgf 8
(c = 0.10) CGRH EEAVEL 3 ; fa
5-(4-ethylp_i pe\lr/-%tzei n- { yI’ETJI]igﬁonyl )u}(ézqt?{%torf aah%?%?%rrnaer?} ?Ec(DrR)”\]/? ()t;ila}tg\?rnit doi n- 3-
vl 1- 2- 1 pyr i dimeiog rorditiph iewdich npdpitor it pyaaid bl RBDES3s depyeblie. di n- 7- one
btained as a solid (24% fromthe title conpound., of Preparation 75, 20
usi ng the procedure of Exanple 10. Found: C, 55.32; H, 5.82; N, 17.70.
&RgH-NgGOsy  H20 reﬁ%lé@j}f@\/idé B ukle & 92combodiSd 28%orU{LPANSh: (B)02r a
(3Ht), 1.28 (3H,t), 2.40 (4H, n)? 2.55 (4H M, 3.02 (2H q), 3.13 (4H 1rn),
4.00 j (2H, mvelaringrily aqcaptabie slt theiesy. oz getefinatiygcceptate ovaigp! eime?

Hs) . Lrvs: e b gy rpfutdn el Bp0GnieCripdioimiry by Bmvpriteg

5-f prophylactic treatment of a medical condition for which a cGMP PDES5 inhibitor
5- (4- Et hvl pi per. aé.i n- 1-yl sul phonyl ) - 2- (tetrahydropyran-4-yl oxy) pyridin-3-yll
-3~0 1s indicated.

n-propyl - 3o (twidi MOZecy\térmelﬂwvea:i@nQirbyi@égﬂﬁ;éﬂu@w&za)lc@frﬂso%ndjl SvicriuE PAY- 0
ne Cbtained as a white solid t30% fromthe title conpound of Preparation
or (IB), or a phamaceutically acceptable salt thereof, or a pharmaceutically
acceptable solvate containing either entity, for the manufacfure of a human
medicament for the curative or prophylactic treatment of male ereclile
dysfunction (MED), female sexual dysfunction (FSD), premature labour,
25 dysmenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet obstruction,
incontinence, stable, unstable and variant (Prinzmetal) angina, hypertension,
pulmonary hyperension, congestive heart failure, atherosclerosis, stroke,
peripheral vascular disease, conditions of reduced blood vessel paiéncy, (e.g.
post ftransluminal coronary angioplasty (post-PTCA)), chronic asthma,
30 bronchitis, allergic asthma, allergic rhinitis, glaucoma or diseases characterised
by disorders of gut moltility (e.g. irritable bowel syndrome (IBS)). Other
conditions which may be mentioned include pre-eclampsia, Kawaszaki's

syndrome, niifrate lolerance, multiple sclerosis, peripheral diabetic neuropathy,



WO 99154333 - 36 0 1 DEC 2004 PCT/I1B99/00519 76, using the procedure of
Exanpl e 10. 8 (CDC13): 0.94 (3H,t)) 1.03 (3Ht), 1.73 (2H M, 20021[1@42&9’*,
2.22 (2H, ), 2.40 {2H,q), 2.55 (4H,n), 2.98 (2H,t), 3.12 (4H m,

(2H, M), 4.06 GAH9g4p35. 60 (1 H m), 5.69 (2H,s), 7.10 (1 H d), 7%’2'/@99(%5*9
Hm, 7.63 (1 Hm, 857 (1Hd), 861 (1Hs), 9.01 (1 Hs), 1D55(1
H's). LRVS: mz 623 (Ml )'. EXAMPLE 20 3-Et hyl -5-f

5-(4- rrethyl pi aer azi n-1- yIsuI phonyl ) - 2- n- pro@ﬂ}xypyrldln 3- yII-2Ip
~pyridin-2-yllnethyl-2 6-dihydro- 7H—p¥razol oi 4,

Pot assi um t - bu$1®QKQ:IeA|{-5ﬂmﬁ‘ng diseggfioP U\ﬁa@sﬁﬂa@ﬂytf@%’%tqw @&'753(33!?(5’[ PEHOSE:
the title conpound O{W?E%SB?]I ?Fé@fﬁe@g ﬁ@@%&erb §5Eﬂ%.'ab é%ﬂhlﬁfs@@?é"é’rkd fhisdlo

and the reacti % 'MW x under ours then all owed to
cool . The reswidRenginctishe wmwmapmaemdwm@mrmeepM&ané F@rw the

residual 1~ oil purified by colum chromato ra | i an
el ution grasli ent of ltchlenl RrovideshHiife USBRha 5@%@8 Oﬂp %)(?'{\)0 soﬁ a

T T R g, R

(3H,t)) 1.30 ( 2y, ,foR2 138 fadture .dbarf 4Rim3l, m@dizanie, 1h
3.13 (4H M) 48’%}211%%”5” £ ? 39(5 691@200 2H, nré??a%r phphiis N Q) e

(1 H(r‘r) 8.58 ¢uratve)or opBYIaLtif, téqam@ (alg, éﬁ‘?‘d dé’éztt”f%ﬂg‘s@"%ﬂaﬂéma%
553 (M1 )' ", EXAI\/P

3-Et hyl - 5-f 5. ( 3ENE H&sﬁ”pc 0 SR AR E naPs Y ?y;)s‘rrgﬁrforfgi‘i/ L
225 - (pyriygi nhgpyipldsed NBPH), @dddmdom@tl—b%&nﬁuﬂm(lmcenmmjwa rﬂadhenumta%vée
Pot assi um t - but oxi de 290ng, 2. 60 .was added tp a st:lrred sol ut i

the title conp8lfd V@f'aEka rgng@ta » GIYBSHRHEICN: n RYFERAAN. - 3P ﬁ’ﬁbon
under ni ”096”88H§ ﬁttn@.rlhgé'ﬁtfbﬁ emé?ﬁé'rro%c@%’é@dsﬁﬂﬁér pefbhéral fischfir sk se,

then allowed t e resu ti'ng m xture was evapora ed under reduced
pressure 30 andohbiionesi deeugsd bidddovessebpeterey (8ageposidOT €A)) chigdicegsipma,

acet at 20mL 02 DEC 2004 W O 99/54333.:37 Crll
phasesew_c(are s)eBéfP%&r@tF aﬂ'ﬁ@'%&ﬁ@ﬂ]@ %’%&9'& gﬂ?tnf Qg‘ﬂcc\)/\%j?horqu% sea?c@‘d-l;hgieg?\dd
the combi n_‘lag défé' Hftgxﬂrlﬁoﬁﬁtygg 8( IS0 Otheneo eyiapas atrech Higese rmedtioned

pressure. e was purifiie y col umm chromat o aph¥ on s SI|I?
gel , using an majmde)npgar adiegmsiaf @&W?ﬁ%ﬂén@b’ﬁﬁﬁéﬂemﬂ%@h‘%l elerncg. t grultiple

g*gfg) to alford dbec! bLlignspIRIutdi RERoAR0, SFqRe| ARfleiek R Ase Lodfs
5.68 {3H m) 7:8%ifeloy, dailuré, 2;25c(ribsisl, npkin 7n6&okks, Heapee. Bikiéstabisd)bhalgnss,

(1 Hs), 9.02 (rwleicFrla(S:lZer ggso%%agu% gngl)ﬁssh% andrﬂypomc vgsocor?stnchon Particularly
20 preferred 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 indicéied, in a mammal
(including a human being), which comprises administering to said mammal a
therapeutically efiective amount of a compound of formula (IA) or (1B), or a

25 pharmaceutically or veterinarily acceptable salt thereof, or a pharmaceutically
or veterinarily acceptable solvate of either enfity, or a pharmaceutical
composition or veterinary formulation containing any of the foregoing.

Still further, the invention provides a method of treating or preventing
male erectile dysfunction (MED), female sexual dysfunction (FSD), premature

30 labour, dysmenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet
obstruction, incontinence, stable, unstable and variant (Prinzmetal) angina,
hypertension,  pulmonary  hyperension, congestive  heart  failure,

atherosclerosis, stroke, peripheral vascular disease, conditions of reduced



~0 EXAMPLE 22

3-Et hyl -5-1t5-(4- et h\/I pi perazi n-1-yl sul phonYl ) - 2- (pr op- 2- oxy) pyrq (;l QE% %AM 2
(pyridin-2 y ﬁg 2 6- di hydr o- 7H pyr azol of 4, 3-d~pYri m di n- 7- g ps/00819
m~i xi ure ofi 1 e conpound of Preparation 45A (200ng) 0:35mml), -~s
60% sodi um hydri de d| spersion in mneral oil (400nmy, | Omol) and
propan-2-04 (20m ) was stirred under reflux,for 18 hours, then allowed to
cool . Saturated aqueous ammoni um chl ori de $0l ution (20ml) was added, the
resul ting mi b etindt RTERIL en(@xBOasth)Na, t brimchie, eoshiined
extracts ms)%%é%\?é%gﬁ&aﬁﬁgwsgdl unﬁml:/)sjl car %ﬁat e solution (150mtl), dri gicllJ
(MySO~) and ea\sa}maataéeirgﬂmmnmer gla@duﬁ@dOpG@ggw&chavr@@wre%ﬁddmédw&édﬁérqf@ibd

b I h t h ;

o chro one: hapatndk aamurrsB - ApSEbra R B SRR A S ble
, 69 1 (3, '

o9y (Z/OH, D3 aéég@ A{ﬁ‘a&ﬁ& §)therja{3@i’:mé§l'l‘)|' @)fecﬂvela’%%\:(rﬁgcbftsés c(c%:'xH&ﬁJrfcﬁl;! ﬁogd%ula

Hd), 7.22 . (1A} bmjiB) br@pbanwmmmjlgbr(veiaﬂrta)ﬂly ae@pt@mlewa:lt)mez@ pona ( 1
gd-ﬂégéyoggmlar;@s@ﬂ 3E‘%’3 vetermarly acgeptable so%val?gc ?Ogﬁlhé/pe%? )548?’3

5- (2- n- Bul ox i f I fiegdbm-Sontaihi bt 2hé rw
ri fji n-2 met hyﬁ%%c%uﬁxéfgggwba}%n;go?ﬁbﬂh%%g?@%fadl n-7- I-)(,)lne @?nglyxt uréé

of the title fopsguingd of Exanple 1 (200ng, 0.36mmmol)) potassium
bis(trineihylsilyl)am de (360ng, 1.81 nmol) and n-butanol (5m) was stirred
at i 00C f®r 18 hours, Then allowed to cool. The resulting m xture was

evapor at ed_under T eHuGRFLAIHAYS hhded hﬁymeseldueerwmattelsmd:nb@@\heeémvmer
(5m ) and dichl ororret hane (5nl). The phases were separate an

aqueous | ayerexarhplcthedewi tiorrawien| ( BMr(rﬁ'@t)h(aNé (OXBDHXA). {Hdh. (VY% é’é)‘i’rbvfﬁ)ad
organic solutions dried (MyS04) and evaporated under reduced pressure. The
residual yellow solid was purified by col unm chromatography on silica gel,
using di chl or onet haﬂg syptharel ((97hs: Zompamdel uwdntihe t nvendiod tare toft e
compound (145 ng, 69% as a white solid. Found

18. 82. |s 16:281H¢@N4@4 esofaroueRdheeR|ni 3 | S"@'ﬁ%g‘ya‘ g"’i%”‘”& Ei@mﬁg%? agd
(coa ; ~ éé&?#faéég 1.30 (3H,t), 1.55 (2H, M) 7.94 (2H, M, 2.40

(2H, q), 2 55 ‘03 (2H q), 3.13 (4H, M, 4.67 (2H,t)) 5.68 (2H5s),
7.10 (1 Hd}, 7.22 (1 H mM; 762(1Hn) 8.56 (1 Hd)) 8.62 (1 Hs), 9.01
(1 Hs), 10.64 (1 Hs

5- (2-i - But o>cy- 5- (Z'He?\lelq%. ’5‘@98?1‘?1 ‘f%f"éﬂ?%ﬁ@ﬁ@/“ SPFFE%(ﬁwgr@lréc%rdgphuFmg
pVridin-2=yl %H@émﬁ'v%léﬁ didiydsso Bry=azel noda 3:0t) Qyéctim)rﬁt—:-mr?amﬁe.re(rbhralaMed
as a white so 67% fromthe title conpound of Exanple 1 2

i - but anol ,20ustages m@néﬁb@’éd\ﬂﬁ’é tof MERRARPES SYBCIUBEN N 20K ISHE. Cwm’éabﬁhmﬁl

(Coo13) 1 03l 0arE) PEM o1 sRfdiReTlfon Sfprfield 1prr’ieimedtykighe Jusing

2.55 (4H m, BoRdehtddhal)abtFelidtibAs o) ,de%agfi@tlbal'bfd)najdﬁr f8ak2He ) )s, wirdgle(; 1d,
Hd), 7.22 (1 H, ,~ 7.63 (1 Hm, 8.58 d), 62 (1 H's), 9.02 (1
H,s), 10.63 (doMbisl:, BepleRG-08artgl: szB"iJ“(RWib) 4broa 0 z 0~C Z00S

25 Mass specira (m/z) were recorded using a Fisons Instruments Trio mass

spectrometer in the thermospray ionisation mode.

Room temperature means 20 1o 25°C.



WD 99/ 54333 - 39 EXAMPLE 25 Pc-rns99~00s~9 : .

5-f 2- Cycl obut oxy- 5- (4- et hyl pi perazi n- 1-yi sul phonyl ) pyri di n-3-yl | -UsieQEL-zﬂa'p
yridin-2-yl) et hyl -2, 6-di hydro-7H pYrazol o(4, 3-dl pyrimdin-7-one 5 A
stirred m xt une ofsasdte titl e compound of Preparation 45A (200ng PCOABEPEEP)
cycl obut anol (144ng, 2mol ), potassiumt-butoxide (80ng) 0.70mvl) and

1, 4-di oxan (5rni) was heated under reflux for 24 hours, then allowed to
cool. The resulting mixture was poured int@4stirred aqueous sodi um

bi carbonate solution (20m) and this m o Hracted with ethyl acetale
uo (3x20mlL). The conbi ned extracts meréé%F&ﬁaﬁgwgSO4) and evapor at ed under
reduced pressure) t he@.[é.@w%g.@%i@g@a‘p@i@nmy@gngﬁ%@mmt@gn@mwm
silica gel, using an radi ent of di chl or omel hane: met hanol (100: 0
to 96:4), to provi dpytibm-2-vi)iretidriebulithydro-Hd-pyasgolakt . 3-dey imidim7E0BC1 3) :
1.03 (3H,t), 1.29 (3Ht)) 1.78 (2H mM; 1.98 (2H M, 2.35 (2H n), 2.55

(6H M, 3.4 (2H,q9), 3.12 ns (4H mM, 5.48 (t Hrn), 5.58 (2H,s), 7.10 (1
Hd), 7.23 (1 l tive 83 (L Hm, 856 (1 Hd), 860 (IHs), 9.01 (1 H,s),
10.67 (1 H,s): : 579 (Mrl )~. EXAMPLE 26 )

5-i 2- Et hoxy- 5ot e3dwilipi hpdride dispeydisnlipmoinera!pyit ( th 8083, yQ.36@implpwapadded( p

i di 20 2- | hyl - 2. 6-di hydr o-7H | oL4, 3- imdi n- 7-
Pot asei um ¢ biboki BUTEe. Sispensproaae TiE “GanBetnd &' RenEraldh, fuCffhoms,
title COWOU”%,gésﬁW&Z‘Yr@%%rBZS trdn 1roﬁ+r§rg1geHl) LAdebedlodea. etffeanohour, a

(95ml) and the'reaction mXxture heated at 10 in a seal ed vessel for 40
hours, therg aldodwizsh tad Ce@hlorametméputidingg (45 0m@.e O/36mEna), dp oteitabydinheran

Sof Ut 1 on' aci di(F RS RPES AN EMeRG P aRPUI e GaIe. SrAL GdHEdBa oWtE fFRHS
suspension th tajn e W £ Ga86¢ R dlprease

thepconbi ned'('.aéjltog‘gac < ﬁ?’%ﬁhﬁgggﬁbﬁﬂr&%g%?gggbﬁgr recrlﬁggd prersesurg.
The residual karaiMhd oesidwapaptirdrfedele e etotighoromeashanedi Sptyanh waten Ganl).

|, i | uti , di ent WD 991543 ~ 0 \
R Y
title compoungonhnPi Ihe Hjleors phdseamried ( ) dhP3vEBbatdd uhde2 ré@idet)
1.58 (3H,t), 174 (2H, r% (40 (2H ), 2.54 (4H.rn), 2. 98 (2H1), 3 15
(4H M) 4.75 (Esg)re.5T BB resgua))yvellgwiopm aspuiiiedby solumichyomaiogigapny on
E’ ?)5; ¢ 845?3( 1 &) gePRthd dicklordmethae: fetRafib (H3Pds (e]ruz!ﬁ’nf)ollowe@&s@'\fmﬂﬁ)27
Di met hyl ani nopssipg 12 y8)rpi Pphersark Isilidas wopdrony wWith2wetdroxaqeyenittiler- giedhyyarning n

ropel 2 ridin-2-yllmethyl -2 6-di hydro- .pYrazol o(4, 3-dl pyrim dj n-/one
Itori IElyd_r OCI(‘]|p)C/)I‘ :(@:@_iwigél)uﬁ 6!??/96‘1‘?1 r%é‘%’?ﬁﬁd?‘ﬂﬁ’ﬁe&o 29,'\’9 (xhé it Egmpdind (S0,
1- (3-di et ggl aﬁu/ploaty ?pwﬂm '1«% pesa(éma)g J: 6hemrboe.1 a4 giaH,t 97Ly BB, 2.40

160nmg, 0.93nmo n et hano m ) was added to a 'stirred solution of the

ti éll e (r:]orrpound(_sz,q]?_r@.ﬁar @, on, 8D 230y, 30.2464m), )4-158(2i‘?Q)et5t1€\$1c62H(8),i 70M)
Then evapor at dd thAher 2reatoah pracaire) S HETRELBah sl badiPRl Toes

aqueous sodiunmb{gﬁrppnﬁqu%%sg(mm1f30nﬂ), t he suspension extracted with
et hyl acetate (3x30nl) and the conbined extracts w ashed..w th brine
(2x30nl); dried (Na2S04), and evaporated under reduced pressure. The
-residual ogl ?of urd fied by col um chronmat ography on silica gel, using
an eIution’@rggﬁ%ﬁﬁngj%ichloronethane: met hanol (1 DO0:0 to 90:10), then

the product di s5pixvee dfMhé fNige Toripouma of P reperaiforet B (1 dcker, 30EmiBat) wnat ed
et hereal hydrogen chloride solution v, ~as_added apd t(gsa I esHI ti n% ghilie
preci pi tate coPPEssiedn hisiimekvilylpBifelhetlamf-amred) dRdeiPasalcticomlt yvas

fford the tit| 40Ny, 370 25 whirt & sol i :
2 a5 1o sanERENBISIOG IR cBlih 9B 0 ot flowkl 0kt and
o 2y et a o o D oty
.2xs), 2.95 (2H ), 3. t o,
3.56 (2H, m30 3(@@14}1@)%US@?B@!O@Z@#,‘Y@)?}G%\V‘(?B%%ﬁ%‘)ﬂ?e‘%a%ﬂ?ﬁ@@raﬁ),3”9.(‘51% (1
‘H,m, 7.90 (1 Hny, 8.28 (1 Hs), 857 (1 Hd), 873 (1 Hs), 10.63 (1

Hs): ;0 11.47 (1 H's), 11.96 (1 H s). LRVS: mz 624 (Ml )+. 0 2 DEC
2004 W O 991 54333 -41 |




PCT/ 1 B9/ 00519 EXAMPLE 28 5-f

5- ~4- Et hyl pi per azi n- 1-yl sul phonyl ) - 2- n- pr opoxypyri di n- 3-yl 1- 3- n- &rb@Eﬁ( fﬂm
di n-2-yl) nethyl -2, 6-di hydro- 7H pyrazol o[ 4, 3-dl pyrirnidin-7-one 5 Cbtained
as a col our| ess09wEd3d (40% fromthe title conpound of Prepar atl”&T”§®9’°°5‘9
usir7g~ the procedure of Exanple 20. Found: C, .57.16; H, 6.15; N, i 8.85.
C28H~-6NB04S; 0.50 H20 requires C, 57.03; H, 6.32; N) 19.00% 8 (CDC13):
0.94 {3Ht), 1.02 (3H1t), 1 13 {3H t), 1.735(2H m, 1.98 {2H m, 2 40
(2H,q9), 2.54 (4H mM, 2.98 (2H1) 12 (4H, m), 4.62 (2H 1) 66 (2H,s),
7.09 ~o (1 H@bmbm@lemaqiﬁ ﬁjledﬂ\’&SQd alqdn?va@fétﬁd(qnf#?fd)eduge@?fwult? s),
9.02 (1 H,s),

5~5-~- Et hyl plBégé?Sﬂ ?/‘P%Cz]l #(?%Ef gé%%/prop&g&oxﬂnpw &%)ﬂhcg %l using

propyl-2is f dlchloromethane methanol (97 3) as eluant, 10 glve a pale yellow foam (11 2g
pyridi n-2-yl)nmethyf-2.6-di hydro 7H-pyrazo|o4 yrimdin-7-one

as a solh| d5(486?j/o fwblm;\t\hés tqryﬂié“!égﬁdﬁiu’ﬁdd'WP&W‘EEQH’%\B@P%@pwﬁldzirtﬁ ““e
EXx 1 9
5 1 i e Rk, AR e s

4H, 5. 68 2@, 5.92:09, {4.96¢ 8.57 (1
|(4, d)m)s 63 20&? %NBOZSO&GW@&&QSL)"?G 10. g%aP)lMH s). LR}\/B n/1mz 581 (PJI(+1

) +. EXAMPLE 30

5-1 2- Et hoxy- 5- 14- ( 2- hvdr oxvet hyl ) pi per ul phonyl | pyridin-3-yl)-3-np
ropyl - 2- (pyr|d|n 2-yl)methyl -2.6-dih d?o-ém-—py'rgzol 014, 3-dl pvri m di n-7-one

z5 ptaingg as a W foeg g/ &- (A&%ihﬁlb@méiﬂs 1-yisLiphoarouitind-yiReepararyi-on
63 and 1- 2 hydroxy—fh ) pl perazine, using_the procedure ofi . arn ie 2.

Found: C, 55.48; H{pwidin2-wimethvk®,6-dhvargEbisryragolnd. C

55. 64; 5.93; N, o %3% 7

(2H, rr),H)z 28 (1 H, S)Mgg‘%@g&f’%ﬁ %}"85 {%”’(ﬁﬁwﬁ Sé?ga r%biwgge)lé&(aélgtlrred

(16g (2;4 t% 530?;3@@%,62% the, uBiGBHor('\EbLJB() ,of7 P1€p4ratibh d§3 159?@'_'10 BRmmoly i 2
rn S

mz 583 (M1 yeiuhanold"@"ﬂté”ﬁ'ogk‘? @3@@ é"s’%e ﬁéf/%%éé/@@%’igem@? €2.i:9<i&|v§LE"%1

o3¢ Erﬁ)hf’ﬁé 5pbfrd 3nBY WVRRKPAIRR-Jnodr)REREE @ Bsdurk! SPheheayLbRYEd BhAtidnyd) -

yridi n- 2-y1) meehyéer2, @tdmwrmmwrsa@mr@[mg:wwe|$ﬁl@ﬁ|¢ﬂ 7(36e) fndhEhed

1 (3° hydr owypPEBLEEE P p LR MRCo!drtiong e RE SHP Gt BT VPl P20

C, 56.27; H @yitd N\@ st]) 38d éﬂﬁﬁ@rﬁje}’re{@umée ;:@zséiﬁeSGEhé-Ireﬁdﬁ)ﬁ 0|NNes'
18.78% 8 (CDC13): 94 (3H, t£ 1.60 (3H,t) .12 (4H m %
2.9B (2H,t), @ume(im ﬁ*ylur@ 7 fqrﬁﬁ‘qgjap*w 99 %'WH%} U%”Qz”ﬁ”(? 9’§d tol

{,ZH s}, 7.08 %;l_f)—{l% d#lghggg ﬁﬂﬁéyb‘k M0o:6- &3 6. -@GH’O%\X@§ %\t(r%st'é'“@%nors R (1

s), 9.0T (1 LRVGS: nl z
2- (2- Benzy! oxyetxaoryethd- z(czeietehgu prpasathe mleywnppzhmyw@vgn @7fe)3ay 1a whitet h

Dot ai ned 52 aSSUPI ST L BRA0Y Fomtneh AaPe Soadunr<sr Ot HsPhhlnds 7
2- benzyl oxyet @é HUSJ 618 Nh%@%edyr@mxaww @Hh 1%8(@@1)3)1 741£@}am
(3H,t), 1:32 (3H1), 2.40 (2H Q)" 254 4Hm)

3.94 (2Ht), @.2763(0%), 9 40 4484cmq 2B1L99) (2H51)6 B. MHM;I)m) 74 13% (2H H)d? 6% 2Hs

D080 (1 11 o7 et On2 g8y e Bie 1A 88t 2Bt

3-Ethyl-5- 15r(14&}§EWHF§ NEFRMSNmMlz 552 (M),
yl sul phonyi ) - 2-( 2- hydroxyethoxy)pyddln 3- yli-22s ' (p

rm di n- 2=yl ) net hyl - 2. 6- di hydr o- 7H pyr azol o[ 4, 3-dl pvri m di n-7-one Ammoni um
formate (62ng, 0.99nmp1) was added to a mixture of tk~e title conpound of
Exanpl e 32 (130nmg, 0.197mmmoi); 10% pal | adi um on charcoal (I5ng) and acetone
(9mM ) and the reaction mxture stirred under reiiux for 14



hours, then allowed to cool. ~ The resulting m xture was evapor tegﬁipgmh
SO reduced pressure and the residue purified by colum chronato ra

silica gel; using an elution gradient of dichloronethane: nethanol (100

to 90:10), to%WO PS3PEC 2004 WO 99/ 54333 -43 PCT/ 1 B99/ 00519 gi ve 4! 9%"?“?19
conpound (18ny, 16% as a solid. 8 (CD30CD): 1.06 (3H,i)) 1.28 {3Ht)) 2.44
(2H,q), 2.58 (4H mM, 3.06 (2H,q), 3.14 (4H,rn), 3.97 (2Ht), 4.68 {2H 1),
5.75 (2H,s), 7.20 (1 Hd), 7.36 (1 Hm, 7- Q@'(l Hm, 854 (2H mM, 8.68 5

{1 Hs). LRMS: nmlz 569 (M1 )" . EYAI\/PL%
~2 Benzyl oxyet hoxy) - 5- (4- et hyl pi per azi n- onyl | pyridi n-3-yJl -3-nprop
-2-(pyridin-2-yl)nei hyl - 2,/ndi-hyd . ,g}gy,mﬂ one ~o0
Astlrred m xture of the t € comnpoun ol4.3
O -

0. 72mml ) ) pot assgisumhairy(pyiidmtyll< (erﬁam?dé)mm}?
3net hyl pentan-3-of (8rnl) was heated udder r ef | ux for 36 hours, then
allowed to éool. The resulting mxturemmw under reduced
pressure and the re Erti WRSA t (1

di chl or onet hane (10?{%“%4%% i dggggsbﬁtgre sggkairgﬂtr’ded pﬁée‘hg@?f’eéﬁémﬁ a(SSBmg,
extracted wt hodasmhmcm)rwetmamed fx a2 Btifred) icercbdlae suspbhsied adrtgaltiile
solutions dried (MyS04) and evapor ated, under reduced, pre

re. The cr de.
product was pufPFIRSHNGY Oof igerBlalien Bfr Oy Qe NBR8 8t P[ﬁ?ﬁ@'&ﬁ”‘%h%ﬁﬁbg B,
using firstl r 0: d
thena. - o adi BRP BF "SRR B R SREa Kol MR Rama BN 1 4Gy This rbsliing
el uanis, tooyi ehigidroewas tvb&l-@drrpmhndam &mipi dried ((\@S]‘:Da) an0. &2apcaed) ynder
1.02 (3Ht), 1.73 (2H m, (2H, q), Hom, . 2H L), , 3, 10
(4H, m) 3.84 (pefyged 49@55'(1@14‘9) gV "Pg t(%ﬁ%"'@@ 2‘fiwa ) PUsfi %%yl Qg
7.18-7.42 (6H, H, 5 ,
T8t (1 Hsy ChighaRErpangll) sfeSgel beindlen BuAby dldin: ob b tiine,
PCT/ 1 B99/ 00519 ni=XABRhE(S52 to 95 5 1o!lowed by trituration with ether, to furnish the title

2-Benzyl - 5- f 2- h ul_ph 1

2 6 tihydro. %%f”@%%yédﬁ%g%%ﬂ”ﬁl‘% PRI O RS SR, Fed
(2799 from{hed lﬂ% B@,@pwﬁe@fc%a@g@m g BN, 4singLt hg QJDE]?)GIW@OQBHI)
Exanpl e 10. 8 (CGDCI3): 0. 90' ( 3H, 1. 3H, 1.28 (3H,

2. ?TO(EH rn)) (2@& sezﬂ, @50 gWﬂZ% ,431% 2 q)iS%ZHHﬂ )Es 35%’5(@?#%)))32%2@ W,
(2Hm, 7. 3? (328 S8 g (Y 7 2Phi ) Hy 22 ﬁﬁ’n%57(é2'?’1§9m LRYE: (11 3),

552 (M+l )

2-Benzyl - 3- et h)d 6211{18;<) 48.87hy Hp)pe o mﬂsyldammamlssgemzmét hoxyet hoxy) py
ridin-3-yll-2.6-di hydro- 7H—pyrazo| o(4. 3-d~pyrimdin-7-one Cbtained as a
cream foam (80% fromthe title conpound of Exanple 35 is and

2-met hoxyethanol ) using the procedure ofgfxgimlge49. Found: C 57.05; H,
6.19; N, 16.15. C2~H-5N~05S; 0.10 CH2ClZ requires C, 57.1 ; H, 6.01; N,
16.61 % 8 (CDCl~): B-EiD2-F-BH(4- Eth\dplgérdzmﬂt\hlsul;zh@@m ZH,QdTlei@XSBim&prdiﬂ-
2,94 (2H,q), 3.13_( ,

(2H,s), 7.22 (2H H5

H,s). zo EXAWPLE 37

3- Et hyl - 5-f 5- (4- et hyl pi perazi n- 1- vl sul ~honyl ) - 2- ( 2- met hor yet hoxy) pyri di n- 3-
yl | -2(1- mei hyl iAlie1aatve 2 y| ) met hyl - 2. 6- di hydr o- 7H- pyr azol o( 4. 3- d~pyri ni di n-

25 uei ng (B pilQRERtET PRl 4Ty, O orbpnl f ATHOHRE 815 PTG PR Gl e

2.41 . (2H q), 2lbéotrpdumy, o3 Pt éﬁalﬂon)%@ (2906, ©I)35r13n517 1(\32+r8e)tho>254e71§anol
(3H,s), 3.E6 (2H.t)) 4.78 (2H,t) 65 (2H, s 6.84(x % &&IH,&)H
8.62 (1 Hs), g@nﬂl; ANEy Ry reafzsw@smmurﬁ %t)rrefl JRETRGEL (fmvis) en allowed 10

cool. Saturated agueous ammonium chloride solution (1ml) was added,
followed by water (5ml), and the mixture extracted with ethyl acetate (2x10ml).

30 The combined exiracts were dried (MgSO,) and evaporated under reduced

preé's'u.re, then the residue purified by column chromatography on silica gel,



02 DEC 2004 WD 99154333 PCT/1B99/00519 - 45 EXAMPLE 38 C 2004
5- f 2- Et hoxy- 514 et hyl pi perazi n- 1-yl sul phonyl ) pyri di n- 3-yl 1- 2- (P rgeQ%yl i'mda
zol 2-yl ) nei hy| - ?355 opel - 2, 6-di hydr o- 7H-pyrazol o( 4, 3-dl pyri m dp@rpkoo0&s A
m xt ure of th‘eotg?’T corrpounds of Preparation 28 (232ng, 0.58mmpl) and
Preparation 92 ~(152ngy, 0.58mmvl ), triethylam ne (403A, 2.9mvl) and

di chl oronet hane (8m ) was stirred at room éerrperature for 18 hours. Brine
(20nl) Vras added and the resultl ng m xturé’éxtracted wi th dichl oronethane

(2x20ntl), then the comby Qﬁ‘ el é@céfsd]’:‘ﬁtr&ogﬁ%tﬁgﬂé'\/g%bnép 16Y2P8 @ts@b 18

under reduced ’rngséﬂr%lu Solution I's Internedi ate and
potassi um ., bigld [HdTlBYomAUrAM tag (S ah@ml<):Dcm3>et1haanH(ttomm

was heat ed at OC for 14 hours, then allowed to coo

moxture was ey@pdy,aetl (@rtek 3.BAuSEtmpr 3u{2Had 3 h‘e f‘@s‘i"du% 5[§uﬁH fs)ed3 BY

(95:5) as &1 k. thrBr 2o X @rie it (el ety oL TEHAT e
oil. 8 <Cf>013tm%gﬁ9@eg%hm sbsogmawo)az HHST. (Lmsmis@z (R 2. 40

(2H,q), 2.55 6H. rn 77 (3H,s), 4.75 (2H,q), 5.67 (2Hs),
6.85 (1 H,s), 7.00 (1 Hs), 8.63 (1 Hs), 9.00 (1 Hs), 10.65 (1 H,s).

LRVS: mz 570 (Ma-1) , 20 EXAMPLE 39 5-f
5- (4- Et hyl pi pé&iﬁﬂ-&—%l sul phonyl ) - 2-t 2- met hoxvet hoxvl pvri di n-3-y11-2-(1rne

thyli ni dazol - 2 Y )itV d?aﬁ”l@rlhe'bl 16meiHysDarticpy [ 86.680f 488mad))pyanidmadi n
7-one 2s Obt al%ne@ as a SO%IS d (61 % tg(r om tﬁt}g ty?tle co;(rpound of Exanple 38

and 2net hoxy etrhethokyetbanoly (230mipversediirred ot R%erpoe 39, mMinytepcign aliowed to

5757 (m.5). 5orb Thrs communonl Exampfery B218 o 4kioh af e £BE e

H's), 7.00 (1 .
603)(M+1) ( ‘g%ﬁza‘dg’rbéétféeo?”?/\%ﬂ53/1394§§§H§C%r??%89/6(%8&%3%'2 %Lﬁmﬁg

5-f2-n-Bul ox -cbol, was evaporaled under reduced pressure, the residue dissolved in water

5-(4-eth ~[ ~ I t
)i B R, Pt b R A AR BT
cream col oy edyhpamd 4ok etth/pH?:étE% T(:Biéo?t)rﬁ PP b opiibifE@ rextre i wanel washed
n- but anol , "usi ng the procedure o Found: C, 54.83; H, 74; N,

20.08. C2sH39NOIl 8jineZGx2eemI) r@@e@:(Neg@Q) apg eyaporalRy Wes7o6ueeq BIRSEY)E-
?22,3q§,3H2F Ly l”?oqé)F%S'y%gpﬁ”g’gﬁ%nﬁez‘bﬁ%é’”f’%ét%sy( gﬁﬂﬂ%”ec% 16§%@6%@? igi%a %é)

6.85 (1 H's), &if dichld)’rcﬁ:)etth@Zn(elhdnhcs) (98%2)97s (eluzkﬁ;ts)gliodeﬂy(tmtumm:)n with
LRVS: iz 599 (M2) one. 1

5-f 5- (4- Et hvl vﬁithef a%'ﬁtai'l%%'%fft%n‘?ﬁhy' 5CRiBIRENE. SRy HGlFalon 419M)2%819N%  Bov
| -2 (ovridagin f?or\ﬁ'a eBfavd t\%irﬁaééta;\ﬁ@t of Tt Ve *ePhsbithd3 ﬂt@v%sml) disreolowmssA

m xt ure of the title conpound of Preparation 98 (230ny

7 )
pot assi um t - butryxiatke 2687y, 5- 271’3‘tﬁrDIF)3uadde|56|ﬁ1 12 HOA{ NOfHB)7 GraSotitsalle@: G in
a seal ed vessel for.24 30 cool. The resulting
zoim xture \/\/asoé\?éd"(l)??'g&tqu&lé]’%zg' %E’esi\tﬁgeg? ffen the resi due purified

by two col umm chronmat ography operations on silica gel, using firstly an
el usi on gradi ent of dichloronethane: net hanol (100:0 to 95:5) and then g
el ution gradi emhegfrodutiyvaacesaerdedin peiel (2Ggnilo SPB’CW‘Z"(M hYtdéofmfPﬁ‘ﬁ &R

101 (3r 1o 2803es 0 Beles BRI M5 Bl Mo SR il Rnerte Sha)
(2H, 1), 3.12 (Ahdmeutfal@éd{ Wi, s“éturéet&Sac(tﬂé\hts) soatuctﬁ t(n@&ﬂbd)wateB seltipt. HTde,

8.98 (1 H,s), 9.16 (1 Hd), 10.70 (1 H,s). LRVS: niz
( ) resultm(g precx;)mate was c(ollected) washed wnh water énd dr?ed at 80°C to

afford a hemihydrate of the title compound (5.99g, 61.6%) as a white solid, m.p.



" of Preparation 105 (304nmg, 0.52rnnol), pot as

02 DEC 2004 WD 991 54333 PCT/1B99/ 00519 -47EXAMPLE 42 5 (5 (4 0
Et hyl pi per azi n- 1-yl sul phonyl ) - 2-f 2- met hoxyet hoxy) pyri di n- 3-yl | 3[1 n?opggy? 05
(pyrimdin-2-yl)nethyl-2 6-di hydro- 7H pyrazol o( 4, 3-dl pyri m di n- 7-§{}f‘8 100819
Obt ai ned as awelsps43Boam (14% fromthe title conpound of Pr epa’rg o
102b, using the procedure of Exanple 10. 8 (CDC13): 0.99 (3Ht)) 1.03
(3H,t), 1.81 (2H, M) 2.42 (2H,q), 2.55 (4H mM, 2.97 (2H 1)) 3.14 (4H m,
3.54 (3H,s), 3.86 (2H,t), 4.78 (2H,t), 5.8022H,s), 7.22 (1 Hm, 8.fi2 (1

H s), 870 (2H,d), 8.99 (IHs), 10.72 (1 H,s). LRMS z 597 +_. ~0
EXA?VPLE 43a(5 1%9»140°C. ( Foun)d: C, 54.74(; H, 5.92; N, 18.8g.{ 27H3aNg0:S: 0.50 H.0

f 2- Et hoxy- 5- (4- et hyl pi pe L n-, 1z I d,) pyridin-3-yll-3-n-propy)-~foyri
mi di n-2-yl ) met hsﬁorUfeé-(ﬂﬁ%@g:’oﬁﬁp}g&frmggg % 32dl pyrinidin-i-one 1S and
EXAMPLE 43b 5 f2

Et hoxy- 5- (4- et hyl pi perazi n-1-yl sul phonyl ) pvri di n-3-y11-3-n-propel -2(p
riwm din-2-Y$)nethvl -2 6-di hydro-7H pvragﬂd&%

stirred m xture of thEtitI e comound e%op
103b (390mgy; 0. 66mmoiE! ML s S
si eves and et hangl,.&:
100C , then allo tered. The filtrate was evaporated under
reduced pressure and the residual brown oil Z&pended i n ~~ dichl or onet hane
(25n). This m xture was. washed w,th elaak L fion
evapor at ed under r edd@am\éﬁﬁss%ry\éq,&fvr{é%tnt @g éﬂ%@u@ep}g% é%g%ﬁd ?gmeﬁ%ara |
chr omat ogr agey 80 Hd ' ggropel -yl BRiengzias dityusobnngdedusing thé mbcedwe ehExamme
met hanol (99:1 to 95:5) to%ve an orange fogg dghi% ﬁ@%ﬁ was fcgrgg.é;gé
purified by HPLG. uSiongdaCe,%. Mighl I&ABCBY HbandCasts J664" %0 35
-48 P CT/1 H 99100519 hanal ; jeradi yih agTi 5044, ) 1
at a rate of 20 nﬁI f'g%gf/‘fa'o(r%d(qqg [ ?'gFe(?F%I1P’emgown%%ﬁﬁdq(ﬁ@i(%gmg? %%? »

a;Ha whi I2e5$ol L%-'Sﬁ(L(%%@)G;H@ZPQ@’@gQ ?Hri)l—l%-( ;B:Z—l;-lt;)), 3.;358(Bi-’(.121—451.r7j73,(2121,1¥.25.68
\ , . \ , . L t), . ! )
{7. 18q%1 H . (8.(31?,5()3&-1@ ,(1(*9,.dio}(2ﬁsl(+1,*§«f§3, 37052/?'(*1’”94, 8)5(8 M)P? gﬁ%nf’%gya?@

(M1 )+; follo b S d tehya 2-isonmer; 20ng) as a white

solid. 8 (Cdél\gﬁ?H:L%O;B%éIﬁ%%B Hﬁ@f@%@@?%ﬂﬁrgz {2H, M, 2.42 (2H,q)) 2.55

{4H, M, 2.98 (2N, t), 3.15 (4H mM, 4.74 (2H q), 5.80 (2H,s), 7.23 (1 H mM,

?.63§1 Hs), 870i0 (2H,rn), 9.03 (1 H,&AMJFQ_.ESQ(l H's). LRMS: rn/z 568
M1 ) +. EXAMPLE 44 == .

5- 12- Et hoxy- 5- (4- et _hy!@EW[.QJ('QQQME{M@MW}%@&I@c&me&)digerazin-1—vlsulphonllk

1-3-n_propyl - 1-(pyridirm - met .hy!_- 1\ 6- di hydro-7 .

H pyrazol o( 4. 3- dl pynidini3iy! S L12IAry 0L a
haim t - bui oxi de {175nm)
1. 56mmol ) antf et hanol (10mL) was heated in a Seal ed vessel at 10DC for 18
hours, then allowed tobeosdd dhear eastﬂﬂetipmgvdﬁrxﬁh&%)wgn@vﬁ]ﬁor?aﬁeopqmﬁﬂé*ﬂd of
r ed}uced pressur e}l"re%rz]aorlattic?ne(sz %Snldd*llj-%rop-z-yi)piperazine, using the procedure of Example 3.
Found: C, 55.85; H, 8.06; N, 18.46. CzsH3sNsOsS requires C, 56.36; H, 6.08; N,
18.78%. & (CDCls): 1.00 (8H,2xd), 1.30 (3H,1), 2.61 (4H,m), 2.68 (1H,m), 3.02
25 (2H,q), 3.12 (4H,m), 3.57 (3H.s), 3.86 (2H.1), 4.78 (2H,1), 5.68 (2H,s), 7.10
(1H,d), 7.22 (1H,m), 7.62 (1H,m), 8.58 (1H,d), 8.62 (1H,s), 8.97 (1H,s), 10.71

(1H,s). LRMS: m/z 597 (M+1)".



brown oil partitioned betv~een dichl oronet hane (15nl) and water (En}ﬁﬂzﬁm
20 phases were separated, ti-~en the organi;. phase dried {tJIgS04)

evapor at ed under reduced pressure to give a brown foam which was purified
by col unmm chr svamewsys3phy on silica gel, using dichloronethane: RETABNAR0SS
(97:3) as eluant, to provide the title conpound (230ng, 78% as a white
foam Found: C, 56.93; H 6.03; N, 19.42. C2~H-N80~S requires C, 57.22; H,
6.04; N, 19.77% 2s 8 (CDCl;;) 1.01 (3H,t),2901-59 (6H M, 1.86 (2H M, 2.42
(2H,q), 2.57 (4H, M, 2.97 (2Ht)) 3.16 (4H mM, 4.74 (2H q), 5.94 (2H, s),
7.02 (1 Hd), 7.18 (1 H, m) 7.60 (1 H XA ¢1 H d), 8.63 (1 Hs), 9.10

(1 Hs), 10.85 (1 H,5s). Rﬁ{ﬁ—m EQ i%nggth]yhﬁ aerazm 1 QEU%%M%(W 99/ 54333

-49 PC Tn B 99/005 i 9 EXAMPEE—4

51 2- Et hoxy- 5- (4- ﬁ%h-)’dx%ﬂﬁix@%i\/ﬂldﬂn ghaukphpoy? prd:d@vlﬁnwﬂrﬂw&@tjhwdfd-m 1
rnet hyli m dazol -Z=yTymethyl - 1,6-di hydro /H-pyrazaol o(4, 3-dl pyrimdin-7-one s
Obt ai ned ag a pal e yellow solid w&&%@@l&m&mﬁ@mound of

it Ry B ’ﬁ%q?@ﬁ%{% GHEY epRyattyl B8 Bbma P Sedaiiidy
(4H m, 3.78 Qg'dbcf;)orof‘r\dﬁarﬁe? v5a599d68b*cﬁfb wieBSvelr il hod) to & shifresdtition,
8.64 (1 H,s), (I'H,s) LRlVB rnlz 556 ( M+l

)"~ . EXAVPLE
46 3-Et hyl - 515>f(mz~tanyhpetmka@era21w|@@Em@)n9|7'|9n2mpl) in_dichloromethane (10ml)

2- met hoxyet hox ridin.3-yli-

(1-methvlimd - -’\?I H%[P ﬁwﬂu}e é“&'lelq ! [ & ‘H—I—he;maggfj Fhr%orgltemrplerr%tluale n-T -eon
e A stirreg, mxtygg Qﬁlﬂdﬂév&dst\}vgst@@dmmlmdafﬁr E@mﬂﬁpld@eéf(rv(g@@mm svaporated
0. 2?mmol ), potassi u%nt but oxi de {126ng, 1.1 rrm)l) and 2- et hoxyet hanol

(6l) was heatwuﬁanrreduc¢<éfnre§<sur@rt043wﬁo@rtgelg@W&Hdawmw&%wa d byhgolumn
resul ting mxt [a er, S t
purifi edgby ccﬁ%ﬂﬂ‘%‘?ﬁ%é@fg’gr%@g % sulﬁrlﬁgga geflmo(?.| ?ﬁﬁeaﬁ%f diEnibRFhéHEne:
di chl or onet hangeireinda0 @B QniBoaiau¢d0s 0aBmioniSD: (mc») 1o 1ys¢|da3he| fiténtconTaund
product vdas triturated with 20 diisopr t he th thH*’ffllt'e{f\g'gUﬁnd
the 111t rat e dI84mmERHLaRerIedeety bR 85 GroleBb i 88k
(43mg, 279, a )< t
(2r ) 2. &5 Catt dpo 0% SR 7112 Bt 3 sy PR G ARy, o8
oy, b b (1 A R i 885 (M " 25 htiey i?fg“
S S z :
5-[ 5- (4- Et hyl p(ﬂﬁ-:‘? M E: Wélﬁ(gﬁﬁgﬁ/‘?)) 2- (2- met hoxyet hoxv) pyr.i di n-3-y11-1-(1
met hyl i m dazol - 2-yl ) net hyl - 3- n- propel - 1. 6-di hydro- 7H ayrazol o[ 4. 3-dl ovrim d
in 7-one ;0 Cbtained as a solid (11 %9 fromthe title conpound of
Pr epar at i on 109, u5| i ng t he procedure of EXAMIBLE 810, Found C, 52.43; H
6.11; N, 20, 12. ‘ : ‘ ) = NOQs
H20 reqwreg C, 52.56= N AT e 5
558 (3H.5), 229*’5“*%%‘&22 fﬂ*’”"“"” o st "’“m‘é"—’%"éﬂ% : “B"‘““?‘*s”é“’”e
S S t S

H s), 7.00 (1 H, s), Patassium Hb%émc@ 000¢ Mgy, b)éi’”ﬁ“%h was rﬁé?ea LIV ‘Hi‘v‘ffL
600 (Mr1l 8 |

( ) eﬁéﬂﬁ’bﬁh‘b tithe Eégﬁofbgﬁb@f Pré&rréﬁérﬂs% (380mg, O. 518mmol) in 3-

~su|phony|) 2 F5Tet oxyet hoxy) p in-3-yl
propel - 1- (pyri medl)n)np@qtgah)fhet (3ami, @?djﬂhqdeacmﬁn plylwazrel foeated3uriigry raf i dion-17 -

. bt d w, f 59 the t

S05ay el nast nBofh sBeLFLORE Hoarbel  SThé piestussS iR e SR Es PhyaR TR REELHEE:
(2H, M, 2.42 (Zddbed 2pr@§s&r@"' ahd 3h87 regiduta) . yaldw (dtinr rﬁamﬁorﬁé’d{f&bh\ﬁéen
3.83 (2H,i), 4 77 (2H1) éZHS 716 (1°Hm, B.65 (3HmM. 903 (1

H,s), 11.00 (1d}qh§;gron1§Me \L%Om /Qng‘,%tlgrmi,qq agqueous sodium |carbonate solution
(10ml). The phases were separated, the aqueous phase exiracted with

dichloromethane (2x10ml) and the combined exiracts dried (MgSO.) and
30 evaporated under reduced pressure. The crude product was purified by



EXAMPLE 49 S-~2- Et hoxy-5-f

4- (pyrrolidin-1-vlcarbonvnet hyl) pi perazr n- 1-yl sul phonyl | pvri di n- 3Q~~2lj]E§ NQB
ropvl -2-( pvrid in-2-vl ) nmet hyl-2.6-di hyd ro- 7 H pyrazol ol 4. 3-dl pvri

m di n- 720 oneydopkssture of the titIe conpound of Preparation 63PTIZBONES®

0. 715mmo1), " |-{pyrrolidin-1-ylcarbonylrnethyl)piperazine (150ng, 0.7 i
5mol) and ethanol | (40nml) was stirred al roomtenperature for 18 hours,
then evaporated under reduced pressure. The3gesidue was suspended in
aqueous sodi um 25 bi carbonate sol ution aBOrrfL) and t he suspensi on extracted
v=i I h ethyl acsilame (Gx3melpgraphy combshied e3@lr adtsiN@eld vRISHed \iragienl i He

3x20mL d d (Na2S0 d
ostl L1 hy resi UGORIBSR e Ml ByC CaP s DRrarB e o ePmeg Vg (F5ma,
using an eluti ﬁra@dé ¥HiteOfoath.Chyl (3@2‘[9’@?3} @99 (3rehhands (99; 9.1 z%nﬁ) 2i40

give an oil, was trilurated with eth er |ofurn|shthet|tle
cormpound (240 H@)@O@ 5as(48,00) QBT 211,033 (41 DEESB0EH. $WE.86/ B4B31334.78

e 000 e el 33 vl 22y D o a2

310 353 @Ry g b Mpsdianl LRl kR e () 2.9,

(2M's)) 7.18 (1 H,d), 722(1Hr’r))762(1Hr’r) 8.58 (1 Hd), 8.63 (1
Hs), 9.00 (1 H,s), 10.66 (1 H,s). LRNEQSWE%(NH ) +. EXAMPLE 50 ~0
5-(2- Ethoxy-5-(4-allyl-2(S), SIF)-dinet n- 1-yl sul phonyl I pyri di n- 3-
yl)-3i 1 -[2:(2-Eth etho —5 4-ethyipiperazin-1-visulphonyhpyridin-3-yi]-3-
n- or oovl - 8pvr|d|n- - vdr o- evrazolo

. pvri
ne. A sol utl on of thv)—Qlémrlntiml-Z’-M)R)eiBY@ 61ﬂllmﬁdrbv7idtmwfmlld‘fﬁme
502ng, 3.2mol ) in

of the title corrpou dﬁP&%‘é’ a?m%agggﬁhsgﬁgmtﬁ%ll ?m?éé g:% L?@,%g—’?d[ he

|'s reaction m éﬁé'rz étﬁgnélt (2P WelsHmREBLUrFOIDHorl8 MeiHERs, tHENallowed to
evapor at ed under re uce ressure The residue was partiti oned bet ween

aqueous sodi uncealr b@rsaihﬁrmd)futheomle( eomppuaddoieE kpmpde dt GESMBONEY Mmol} He2-

h ted and th ted with eth
(2x20m1) - Tho. EBHEBTSH B B AR oS ot Lo sstbar b RiE (3G jor 18
dried (Na2S04),gpd. %ﬁe vgmr@d e ouler ThedreRming assube. w'ﬂéeev@ﬁcbrdtmj under

orange oil was purif by col umm chr omat ogra h% on silica gel, usi ng
el ution . gradrechedf maslsutﬁrombhaﬁ@ negifaalol brawo: oOliopglgfl§§ 1Y%l FeMHEY

by triturat th.eth i t t 79
o3t ourl ose 1 onfiiGERaERey b§ e8] el Nt BRI EHERRURGRE C3entl (B8P &
?3H53) 391 Es ?gﬁﬂe%m No Jrﬁrrﬂsm’/othé’smté t@B@b&hd @1%@3%8"%) dk 919yéfﬁ¢wd)3am1 24

H m, 3.00 204H Gapla 31;;0@ @ZH, deB? @"478) @1414 aé)q 3'2@% GE 1) %%44@‘5@%
(2ria), 522 (FHtdy, 2a8BRP Seodatin( 2 1b [y o087 (Briyiinad (AR o(%? 22

s).' LRVB: m z GOHnﬁMFlSBﬂH?b@n)L 8.57 rHa DEG2004.8), aB%dQBBI?.S) we ( HS)
PCT/ | B99/ 00519 Exanp

3- Et hyl-5-15- (4é¢% yr\g%é%?éfi’rrﬁé 1-yl sul phonyl ) - 2- ( 2- net hoxy-l (R s

met hvl ei hoxy) pvri di n- 3-y~-2- (1- met hyi i m dazol - 2-yl ) net hyl - 2, 6- di hydr o- 7Hpy~

.azol o(4,3-dlpyrimdin-7-one Obtained as a white foam(82% fromthe title

conpounds ofs Preparations 165 and 170, M@.@a simi |l ar procedure to
t hat described in L :
C2~H3~N405S; 1. 5H20 i o

(3H, t)) 1.32 (3iody)-2- (bvﬁ@m(ﬁ'v‘l rrﬂe)thvl@ G-Qirl{\ﬁ)‘rb mﬁpyzaﬁﬁol@@"d]mlmlamgmeae 22
(6H, m), 3.54 (3M 3), 3.62-3.80 (5R ﬂ{ r&na %é 6, 83
(1 H s), 6.99 (1 HA smixigres0o{ mmaselym 8f-t8r410e< e, %1)0”1910 @98 it

LRMVE: iz 600 (cwrr?pgund of Preparation 54 (400mg, 0.63mmol) and 3-methylpentan-3-ol (5Smi}

30 was stirred at 150°C for 3 hours, then allowed to cool. The resulting mixture

was evaporated under reduced pressure and the residue pariitioned between



02 DEC 2004 WD 99/5433 PCT/1B99/00519 -53 EXAMPLE 51 to 60 "' @I—i h"
Nl ~1 N~=ONNR oN-~v N1CH 5 Agroup of anal ogues based agg 0
structural formula identified above, in which the R substituent is varied,
was obt ai ned W %8¢ echni que of hi gh speed anal ogue synthesis [ 00389
described hereinafter. A 0.4 tJr solution of trieihylamne in

di chl oronet hane (100pl1, 4Qpnol) was noadded to each well of a 96-well plate
containing the required -.canoe of ~substi8uted piperazines (1 O-nmol). A

0. [ uti f f 63 i hl h
0, M >0l Ut on ol L1 Lid L6 Somaundely PrERALALON 83 SCR8iE b dna R Sadken
at roomt e”p%ﬁziﬁ%& gmfe%ea mﬁtmgﬁgﬁﬁcmﬁe (rz@a@w?ana'm& Wo%lﬁ@ﬁ%réérl»ié 8615ons

t hrough a 96-Wwe tration whi ch was’'I's washed

di chl or onmet hadvéed IMUS0.) temlecm ¢vepoialiedr anesr eedpmcatméssmdaer Tramluea'due was
pressure. The resi dues %/ ssol ved &fn dir eth I hoxi de é
purified by I-Mﬂl’_fd'%jsp)’l& PEIEIPYTRIY Qi1 1% EH ew 'PH e ‘PBV\P’

rate of 4rnl| Al f&q 9{@%&&%&@% e@usoa?nn’(bﬁf' K‘B?'.Or(?gcﬁf 98,2650 {d

wat er: acet oni C 2004 WD 99/54333 -54 T oW ng conpobunds
wer e t hus obtafforedheREE tEIPODDE T4 B MA%RasLRMERet togmonFound: C, 56.92; H,
e 2) (M 2281 & P N, o EATAOEED AL MRS B ) Ry
0.94 (3H,1), 1.03 (3H,1), 1.30 (3H.1), 1.72 (2H,m), 2.41 (2H,q), 2.54 (4H,m), 3.14
10 (4H,m), 3.72 (2H,q), 3.90 (2H.,1), 4.78 (2H,1), 5.67 (2H,s), 7.09 (1H,d), 7.22

(1H,m), 7.62 (1H,m), 8.57 (1H,d), 8.62 (1H,s), 8.98 (1H,s), 10.77 (1H,s).

EXAMPLE 11
3-Ethyl-5-[5-(4-ethvipiperazin-1-visulphony)-2-(3-methoxvprop- 1-oxy)-

15 pyridin-3-vi1-2-(pyridin-2-ylimethyl-2 6-dihydro-7H-pyrazolol4.3-dlpyrimidin-7-

one

A mixture of the title compound of Example 1 (200mg, 0.36mmol),

poiassium‘bis(mmelhylsilyl)amide (361mg, 1.81mmol) and 3:51ethoxypropan-1-

ol (1.5ml) was slirred at 80°C for 18 hours, then allowed to cool. The resulting

20 mixture was evaporated under reduced pressure and the residue purified by

column chromatography on silica gel, using an elutipn gradient of

dichloromethane: methanol (€7:3 to 95:5), to give the tille compound (81mg,

38%) as a foam. Found: C, 55.36; H, 6.11; N, 18.18. CaH3sNg05S; 0.50 H;0

requires C, 55.52; H, 6.16; N, 18.50%. & (CDCl3): 1.01 (3H,1), 1.29 (3H,1), 2.19

25 (2H,m), 2.40 (2H,q), 2.54 (4H,m), 3.02 (2H,q), 3.12 (4H,m), 3.39 (3H,s), 3.65

(2H,1), 4.76 (2H,1), 5.68 (2H,s), 7.09 (1H.,d), 7.21 (1H,m), 7.62 (1H,m), 8.56
(1H,d), 8.62 (1H,s), 8.93 (1H,s), 10.84 (1H,s). LRMS: m/z 597 (M+1)".



CH30( M+, )+55~ 06725.36. / ~(M +56706 --g.24\~ | ~ i (M 2)*57, o9 ?GQE @40
(Mt1 ) +58, \6~75.45. N~~ _ (Mt2)+5g. \ 616 .5.57i N(Mt1l ) +60. ~N~s~~ ?I\/Zr
)+ = pom of anacnrrent of H 0 2 DEC 2004 WD 99154333 -55 PCT/1B99/ 00519
EXAVPLE 61 3- BY$y12%2Y 2- (2- met hoxyet hoxy) - 5- (3. 4, 5- t ri met hyl pi per@Zitn4%?
yl sul phonyl ) pyri di n-3-y11-2- (pyri di n-2-yi) et hyl - 2, 6-di hydr o- 7H pyr azol o( 4,
3s dl pyrimdin-7-one Cbtained as a white solid (I7erg) 47% fromthe title
compound of Preparation 64 and 1,2,6-tri netl@’y?i pi perazine (J. Med. Chem ,
'1968, 17, 592), using the procedure of % Lg . Found: C, 55.78; H)
6.02; N) 18. 42. C2BH36N305S; 0.50 H20 rgqm-es—eé 55.22; H 6.16; N,
18.58% & (CDC13): 1508-(kE160I0i i ; . i
3.04 (2H,q), 3.60 (SH 8 (2Ht 2Ht,568 2H, 5 7.12
Hd), 7.22 (1 HlhR:n-prapyl-papmidin: 2xl)n:metml MGMlhv@rost@NrﬁzalpM dipyrimidin- &) |
10.79 (1 H's). LRVB: nlz 597(NH)+ EXAMPL 2 is

3-Ethvi-5 (25 (2-r net hoxvet hoxy) - 5- pi ppr azi =vi sul phonvl ) pvridin-3-vil-2

(pvridin-2-vi)met hybbaaﬁedléw@r@am(ﬂm/@)zwbml ﬂr}eSndé@ormde«\moima ardtion 55,
solution of the title conpound of Preparation 64 (200 ”gﬂ%o*dl i) in
r I

di chl or onet hanesingothe) preeaiuedeld Edeaiplei 1@ tBOEt”@t i, t BotY; O, 17.78.

13 th 1,
G £h1 or onet hanb o tBRa FoRtes fie ST A Hamen B apee: B EPGE Baldh,
t f h t
evaporat e andei%y Suisa e preead: gc’f"?‘h%’hr”@@. Bl ETTh 2 B ey P2 (2,
purified bylocoBu‘rm @hn@nﬁt%t&phy H65 2HikA . gél( 2HJt<)J 51@76(ﬁ|"é$)ldt7Qﬁ1 g d&i|7e21’t

G chi or onet hanb 70 gred. ¢ Ak ¢ P88 oHalng B2c6Hh T 28 HooifHhl al Gip, HRY
f oam Found: CLQQZS?@zgm@MéL?, N, 19.18. C25H30N80G6S; O. 75 H20 requires C,

52.85; H, 5.59; N, 19.72% 8 (CDC13) 1.30 (3H,t), 2.94-3;13 (i OH n), 3.58
(3H,s), 3.88 (2H,t), 4.79 (2H,t), 5.68 (2H,s), 7.10 (1 H d), 7.22 (1 H M)
7.62 (1 HmM, 8.58 (1 H,d), 8.62 (1 H spya@s98:(,k Hs), 10.82 (1 H,s).

| RMS: nmiz 555 (tJl+1 )" 0 2 DEC 20&%@333 -56 PCT/ 1 B99/ 00519
EXAMPLE 63 )5 3- Ethyl 5-[5-(4-ethylpiperazin-1-vyisulphonyl)-2-(1 methoxvprop 2(S)-

3- Et hyl - 5- (5- (4- et hy| pi perazi n- 1, h h

i din-2 methyl - 2xylpyidinnSayilzen(Bynd, M ’

m xture of the t|tIe conpound of Exarrpl e 17_(03@0ng, 0. 63rrrmf) pot assi um

bis(trinethylsilyl)am de (630ng, 3.15mwol)™and n-propanethiol (5nml) was
heated in a seal ed ¥yseledans a10@nf(GB74BiraoLINe, tittthearnabloded Exeropel 1 and 1-

methoxypropan-2(S)-ol (J.Chem.Soc., Perkin Trans. I, 1996, 1467), using the

20 procedure of Example 9, but with ethermethanol:0.88 aqueous ammonia
(87:3:1) as chrometographic eluant. Found: C, 55.81; H 6.17; N, 18.10.
Ca2sHasNgOsS; 0.50 H,O requires C, 55.52; H, 6.16; N, 18. 50% 6 (CDCls): 1.04
(3H1), 1.30 (3H,1), 1.52 (BH,d), 2.42 (2H,q), 2.56 (4H,m), 3.04 (2H,q), 3.14
(4H,m), 3.55 (3H,s), 3.66 (1H,dd), 3.74 (1H,dd), 5.60 (1H,m), 5.68 (2H,s), 7.08

25 (1H,d), 7.21 (1Hm), 7.62 (1H,m), 8.57 (1H,d), 8.61 (1H,s), 8.8 (1H,s), 10.85
(1H,s). LRMS: m/z 597 (M+1)*.




evapor at ed under reduced pressure. The residue was azeotroped w th 9
di chl oronet hane: nethanol (95:5), then partitioned between water (%d“%% QWH
~ o dichloronethane (15m ). The phases were separated, the aqueous phase
extract ed witBAPEPSY onet hane (2x15ml) and the conbi ned organi@cgﬂgﬁwmﬁﬁs
dried (MgS04) and evaporated under reduced pressure. This residue was
purified by colum chromatography on silica gel, using dichloronethane:

met hanol (97:3) as eluant, to yield the ti-t3%- conpound (170ng,, 50% as a

yell ow z5 solid. Found: C, 54.50; H, 5%&93. C25H30N8OM4~; 0. 75 H2C
requires C, 54.38; H, 5.75; N, 20.2% ~—1.02 (3H,t), 1.32 (3Ht,)
2.40 (2H,q), 2.55 (4 azif-128s {1 : il

(2H,s), 7.14 (1 Hd) 7. Ty, 7. m, o, 4y, 8-
H s)) 9.05 (1 _3Hps)ropyB2geyridintd-ghmelmiAs: 6-aitw 34 - Pazelo]2 (8- EXANRLFEN 64 ohe

5-12-B I -5-(4-et.hyl pi i n-1-vylsul ~ i.di n-3-vyl

et hyl - 25 pyr i o e B eh P e TR e YDAz ube (4 aTa: BgrPRERdR on
Pot [ bi ' iAok i d8; oL -

Ctirred sol ut e B R O e P hef B g

benzyl al coholThghtifly @mpoOdt aofd Exhmple & (2DOmgni XKherensl iwaecadded 24d the

hours, then allowed iqQ cool. The resulting m xture was partitioned between

di chl or omet hafrRa¢HAMIY X IR SHIFEARY 1D ?Ofg%é\%ﬁa-sé%ms@%a@am@dj,ansih@vamn@t@ds
h t t i i h t i ; .
ot ons dr 1 SIS BT DO, (SR s AR PRS2 HR"e o

resi dual benzyldjwteohol 7 weish hetmodtbrizy akidgehd ahe |(éis$x'('lin|%I 8blufon &RBtdd Rith

crude 01 DEC 2004 WO 99/54333 4333 _57_ PCT/1B99/005I9 product purified
by . col umn chr &4l 08F@lsHE G38MY- caThel combingy darmcs oneteh avrshege titin drrine

97.5:2.5  dli i ' 9 whi t
gol id. Fozmg:S (%}tggsggh%mgg%gs éﬁbeﬁ\%é@égtegp@g%ﬁgggg%%&jﬁ@H?gle?equ: rgs
C,2H59. 87;2 ?6 %ﬁdpaleglwgSQZ;%I_rliﬂéd @gﬂ%ﬂ@;)wzHﬂzhﬂﬁng@grapnganQiéiéél-gél)zﬁs&g%g ,
0 (1 o) 7. SIS rsieny o b PG hanes mbinacr OBED (6 Sy, telce by
H d), 8.654 1cHadiisid? ok Hexknenatadelatd, 2b- yibiBt rSiitdmcanieuraMebomg,

to EXAMPLE 65 _ ,
5- f 5- (4- Et hy| giofer az priwhilg Belid. pherpd) C254 163 &h-B83| NetlBBG)) PeriidNsOSS;yA.30 3-

| - 2- j din-2-yl | - - - | of 4
Bl pur it 0 K B Gt i 6t SR Mot & 1Y 1S ot 4akk): D78dam)
was added to @ 26 (3Hjs)r280SYEpenNs:.on (99,1},@153&!—1%2@9?%@»4,59)‘ 3Byapple 260
(100,rng, O mei hyl f uran nf) and the reéaction mxture

.17nmol ) 1 n 3-hydrox
heat ed under (@FHux5£8r (ﬁishoﬂpﬁ titeR). of -B8viddn .10, d?R (1hiive), r@6d| tlithg), 8.64
i Xt ) id ified b
m Xt ure wag, e\(ggggggﬁ%(éoﬁrpgg _m%lgﬁxfl,s T e AL qg%n%{?%ngﬁ] sidue purifie y

col um chr omat ogr silTica g usi ng di he: net hanol (95:5)
as eluant, to furnish the title ~o compound (33ng, 31 %9 as a pale yellow

foam b (CDC13) 0.93 (3Ht), 1.04(3H,EE : 7 (52H,n'), 2.41 (2H,q), 2.55
(4H, M, 2.99 (2H,t), 3.14 (4H nm, 5.635 L) 5.68 (2H,s), G 60 (1 H,s),
/109 (1 Hod), 7. 22 ot Dot obiosim) b 6l Bbradth ST okt () oy B8
(1 Hs), 9.02 (1 H's), 1I0.53 (T Hs). €C : Z . 6
5-f -yi1-3-n-propyl-2-(pvridin-2-yl)methyl-2.6-dihydro-7H-pvrazolo[4,3-d}-pyrimidin-
-5-(4- Et hyl ﬂi perazin-1-yl sul phony!) - 2-( pyri7_ i - 2-yl met hoxvl pyridin-3-y11-3-n
pro ~l-2-(pvridin-2-yl)nmethyl-2.6-di hydro= yrazol of 4. 3-dl pyri m di n-7-one

A stirred mxture of rpistiresoiumebiité tooripriumyl 81 IPrkparationer£ 260/, 0-Pommol),
1. 32mmoi ) and 2-hydroxynet hyl pyridi ne ESnTL) was heated at 100C for 1 hour,
02 DEC 2004 W8 sz gbutoxide (23mg, 0.20mmol) and 3-methylpentan-3-ol (3ml) was
stirred under reflux for 4 hours, then allowed 1o cool and evaporated under
reduced pressure. The residue was purified by column chromatography on

30 silica gel, using dichloromethane: methanol (98:2) as eluant, to provide the litle



5g_ PCT/1B99/00519 then the title conpound of Example 26 (I 5png,
0.26rnmol ) added and the reaction mixture stirred at 100C for 14 bholiDEC 2004
resulting cool m xture was partitioned between dichl oronet hane (10nl) and
brine (10ml), vidneysxhsses s separated and the aqueous phase extr RETEHIMOENS
di chl oronet hane (2x10nl). The conbi ned organi c solutions were dried (MS04)
and evapor ated under reduced pressure, then the residual yellow oil
purified by colum chromatography on silicasgel, using dichloronethane:
ethyl acetate: nethanol (47.5:47.5:5) as eluant, to afiford the title
conpound (35ngcombokindasme, Wik) es a0 sfbMitte 8ol (dcDE18)DCla): §493 3k ) 1.03 (341.1),
{3H,t), 1.73 (2

560 (2Hs) . 5162 () 4 6o B2 (Rl 298 3. 48 Gty 45565

o LR B T @Wr‘a  Shlaiintiade (38, (12 1Bm)2.60 (1Hm),

5-i 2- (2- Di et hylsmimmbey, h&)@i_{ﬁH(sZ} &Bhi}Hm)péDa&ﬂ -H.sy ERMSond BAVINHIN- 3- yI
_|-3n-propel -2-(avridi n-2-vl)net hyl -2. 6-di hydro- 7H pyrazol 014. 3-dl pvrim di n

-7-one A nixture of the title conpound of E>;anple 26 (200ny, 0.35mml),

pot assi um bi s(trimethylsilyl)am de (352¥AM’lpL7;§r1@rml) and 220

di met hyl am noet hanol (1.5ml) was stirr or 18 hours, then all owed

to cool. Water (5nl)-Rasl-8d8dd; ethhl@lmaratlor‘évtsxﬂmam\é)d&@{rhe@phveihm

(3x5mLl) 1 and the conbined e~ ~tra . )

reduced pressur e. YR8 (e g Wime

silica gel; using a ' r 5084 WdhﬁQHBttm@n&) @ﬁ@@ﬂpé affort 0
90:10), to g| ve 2s t egttﬁltetdoar‘ek g‘@ﬁﬁfgﬁ"@glwﬁg, 689 as anmg? - whi té ‘%am

Found: C, 56. 385, bksinG.tB2;protedi0e 1 Exaopig 400 0Bina). 6055446, He§ AT, &5 18,94

56.29: H, 6.52. N, 20,37% ! H, 04 1.7 )
(2H M, 2.43 (@m*ﬁy e@s@a’e@wgc% %%-% ("Zrﬁ@ ";) égjg(az/ﬂ S%?)Ci?} zﬁg—)r (.
4.80 (2H 1), 62(3 ((§'@‘ tg)z 4% @}4 &t i*sé)(élﬂm%ls(c?o 'rbﬂlci ), B. 6@5@4 r‘ﬁ') ”i 658(3555 (1.

Hd), 8.62 {1 H'S " 122
(M?2-1)+. ossswﬂ;t)zgoze wo&)%l%zmxsﬂspmmvﬁ@bw 19’ (15gm) E'mm&é re)s 857

=1 3 pr opis - 1) PRES Sk S M7 2h o O AR, TS, AP ERAMAL T i i -

7-one s A m xture of potaSS|un1b|s(tr|nethyIS|IyI)an1de {180rng, 0.88mmmol)
and 4-(2-hydroxyet hyl ) nor pholine (4ml) was stirred at 100C for 1 hour) then
the title conmpound of Exanple 26 (100ng, 0.17mmo1l) added and. the reaction
m xture stirred at 110C for 18 hours. The resulting, cool mxture was
partitioned betv~~een water (10nml) and dichl oronet hane (20nl), the phases
to separated and the organi c phase washed with water (10m), dried (MSO, ~)
and evapor ated under reduced pressure. The residual yellow oil was purified
by col unm chromat ography on silica gel, using an elution gradient of ethyl
acetate: methanol (90:i O to 80:20), to yield the title conpound (33ng,

30% as a while solid.. b (CDC13): 0.95 {3H,11, 1.04 (3Ht), "1.74 (2H m,
2.42 (2H,q), 2.58 is (4H,nm) 2.64 (4H mM, 2.90 (2Ht), 2.99 (2Htj, 3.i5
(4H m, 3.80 (4H,rn), 4.75 (2H,t), 5.68 (2H,s), 7.12 (1 Hd)) 7.25 ( i

Hm, 7.63 (1 HmM, 858 ( 1 Hd), 862 (1 Hs), 892 (1 Hs), 11.7f

(IH,s). LRVMs: nlz 652 (Mm1l)+. EXAMPLE 69 20

5-f5-f4- Ethyi pi perazi n- 1-yl sul ohonyl ) - 2- (1-net h, ~I| pi aeri di n-4-yl o~, ~~I| pyrid
in-3-ell-3

n-protw - 2- (pyridi n-2-yl) et hyl -2: 6-di hydro- 7H pvrazol of 4, 3-d] py. ri m di n-
7-one Caesiumt-butoxide (76ng, 0.37mml) was added to a stirred solution
ofi the title conpound of Preparation 119 (180ng, 0.24mml) in
3-nmet hyl pentan-3 of (5nl) and the reaction m >aure stirred at 120C for 3
hours, then allowed 10 25 cool. The resulting m xture was evaporated under
reduced pressure and the residue partitioned between dichl oronet hane (10ni)
and water (10nml). 'The phases were separated, the aqueous phase extracted
wi t h di chl oronet hane (2x10nl) and the conbi ned organi c solutions dried
(MgSO~) and evaporated under reduced pressure. The residual yellow oil was
purified by 02 DEC 2004 WD 99JSd333




PC TI'l B99J00519 -60col um chromat ography on silica gel, using an Ueh{?:r(p%m
gradi ent of dichloronethane: nethanol (95:5 to 92.5:7.5), to provide

title corrpound,v S9 ,aﬂggl |l ow foam 8 (CDC13): 0.94 (3H,t), 1.03 ( Jdrhpessbsi¥sd
(2H, M, 2. {2 s 2.22 (2H M, 2.42 (SH M, 2.58 (6H M, 2.78 (2H M,
2.99 (2H,t)) 3 13 {4H,n') 5.59 (1 HmM) 5.67 (2H,s), 7'.10 (1 H d), 7.22 {1
Hm, 7.63 (1 Hrn), 8.57 (1 Hd), 861 (1 5‘55) 9.00 {1 H,s), 10.63 (1
Hs). LRVMS: nlz 636 (M1 )+. EXAMPLE 70

5-(2-Et hoxy 5- (4-et hyl - 4- oxi dopi per azi rextaNiFu phonyl ) pyridi n-3-yl | - 3-et hyl
-2(~ridin-2-Yl)methyl -2.6-dih dy ro-7Hpyrazol'c (4. 3-dl pyrimdin-7-one A

m xture of the titBeEwhpdbirid- &jﬁVlEKM@IIB-TlVISMYI (R-getrabyyrofuran-3(S)-

3chl or obenzoi c aC|d {I3 0, .. 1 ). nﬁ

at room t enper at ur ¥OFBIP ¥R ~ ReRoRYH i
0.32mml ) added and the reactl on thld rﬁ,ﬁ,bﬁ{?fb;féﬁ)r a further i 8 hours,
then partitioned betv~een dichl oronet ﬁ%@—(?UmIT-and aqueous sodi um

bi carbonat e sol uti o@b{din€xids. aTswidp(RESes inmer dhe dilar a@@@ounﬁeofaam@ﬁcghé&,e

i ed {tvgS0-)USiRG BFaTHEStol (HabroTEiuded rauehr: Aty o6 ae s 7867
pur 11 ed by cgupm ReoShr@TBAg30TY OR, Ll L6R 86 a5 RO OE ol o of P

met hanol (80: urnis tl e compound {82ny, '45% as a

whi t e powder. @q?_' £025@H 8, 1I-28 31813, 2\140](1}-6191 ), CSEHNgEL S.0D. (B8, (PH3CB2
requires C 52.08; 1 40

(3H,t), 1.38 (@H.m), 4 33%22*(*2'PNJ) 16 @d@"(@réfé%?%*sﬁ) 3§]QQ1?4‘ WH ?l@ (¢ ey 22
3,72 (2HM . ((1}6'3;()(]'7‘&3) 1g§m§88 4?4)%) 553 &ﬂ@sile Bad) i 2@4(2181'#; &) LR

( 1\ H, n’) ,

71 m/z 594 ( -13. 8° (c =0.10, CH30H)

5-[5-(4- Et h~~I - 4- oxi dop| per%t2| n-1- yI sul phony- 2- n- nropoxypyri di n-3-yll-3-n
SO

aroovl - 2-tuvridi n-2-vl | nmet hyl - 2. 6-di hvdr o- 7H-p~~razo| o(4.3-dlcwimdin-7-on
e 3- Chl oropéroxybenzoic acid (93ng, 0. XN LEA/AS added to o stirred 02

DEC 2004 IO 991 54333, 1 1.899/ 22
Exanpl e 28 (155, o8 L5 BGRL L RORIQ05]. SOk HIRAP Rlo- HBG ahldrofGATRAYNd ©

mxture stirred at yicxQvtrieimesdl 2H(eyrfdim- 22/ hmetty]-2tthdinvevapbir piradolo@r
reduced pressure. The residue was puri EI ed b}/ Z col utm chr omat ogr aphy on
silica gel, using dichloronethane: nel eous ammni a (90:10:1 )
as eluant, to affor gk&ﬁealéé @ §<9m)@md3 tAATTne 2309 c@ﬁg@uﬁ@'dfdP%ﬁaa{rm%

0.93 .(3Ht)) 1.14 1. 41 (3H, 1)) 1.72 (2H m ,
(2H 1), 3.6 (QHpg)theBpmce(dcﬂJw n:)f Ega@ole( 20, nfousdy0 Q. 256.88) ,45@8 (BH -9

5. 66 Ei“H?B "Gegus fuOipn O bt T s e R ony T8 2Rk § 1CE ke
72 3-Ethyl - @6)4 ﬁé@yb%owmmm% azz 55 J(zml ﬁm?" Bfmn(m)l,q2 saemm mt) 0 \oet

hoxy) pyr|d| - ~ ~rid in-2-yl) i hyd ro-7
) L (ot m e (Bnh. 6B HB I BB I 550 (1H.O) 755 (1H.m), 7.63

3 EUhYL-515- (et de Ol doms pSTAZIT okl Gl 8hanula s CRrERREYBEAEES ) bY

rimdin-7-one #*or[@lp?énzqu@oa(@=do(1l45m-130)-;)096rrrml) v, ~as added to a
-.stirred solution of thetitle conpound of Exanple 4 (223rrg 0.38mmol ) in

di chl oromet hane 2s (3nl) and' the mixture stirred at roomtenperature for
30 minutes. 3 Chloroperoxybenzoic acid gxifate 1@ 38mml ) was then added
and the reaction mxture stirred at roonrtenperature for 14 hours, then

partitioned bet&%m-(ﬁtb\m)wemnnambuI&)ﬁdh\‘rl)-aﬂdeiaMthvmdi ywimdm&aﬂé-

oLt on (o) - oThe RIASES e SO AL 1, A0S MBS AR S ¢

Obtamed as a whﬂe solid {30%) from the title compound of Preparation




WD 99/ 54333 -62 PCT/1B99/ 00519 (3x10m) and the conbi ned or gani@ mt les
dried (MySCa) and evaporated under reduced pressure. The residu®

purified by cqlygysedisomat ography on silica gel, using an el uti arcTomagios
of i di chl oronet hane: nethanol (90:1 Dto s 80: 20) to give the first title
conpound {78ny, 34% as a solid. Found: C, 51.77; H 5.82; N, 1.7.33. C2~H~
NaG6S; 1.75 H20 requires C, 51.46; H, 6.00;.@@.17.78@6 8 (CDhCl,;): 1.28
(3H,t), 1.42 (3H,t), 3.02 (2Hq), 3.18 {2H M, 3.30 (4H M, 3.50 (2H m,
3.56 {3H, S) 3 77@ &é@ Ae pr@caau(ezdﬂ Exammeeum(zmcﬁgcmsow {:ﬂﬂi)sﬁ 037(3081) {173
Hd), 7.22 c?né I—%%\ gg (1

H s), 10. 84 (1 aaHsm Em eakkm b>2 231é2*§éﬁbr%|49| erwc dufh %0%8 M 4423

i d. d
2084, 1 B a0: (4 My ss R 2 e SR LTI BFe (BHsp N eHder 28
(2H,q), 3.18 {ZQ{W“} -ﬁegqm%gre 57315!3d(8t$1n11H§ ), 201 2HH/5), 1R58G1 KM, t)
4.80 (2H 1), H 1 H'd) i .22 (2H M, 8.29 (i Hd),

.+ 8.66 {1 H,s), 8LBMS(In/H6:2)'3 (M-o1) O(le) EY. AVPLE 74

5- (2- Ei hoxy-5-f4-ei hyl pi oerazi n-1-vl sul honyi
pvridin-3-yll-2-f2-morpholin-4 ylleihvl-3-n-pronvl-2. Gdihyd ro- 7

H pyrazol o(4. 3-dl pyri m di n-7-one 20 Pot &$¢AMMPLE B0t oxi de (110ng, 0. 99mMmmol )
was added to a stirred soluiian of the t|t|e co 0L1nd of Preara,i QN 0
(400ng) O GGmol ) 3-AirBiestbyApEAENY AZin-3 o9y IpRey-gd A g
heat ed under refl ux
m xture was ‘Bvapor at 8854 i
water (10ml) and thePétﬁ%@@%ﬂ@mioﬁdeXM%ged &mmmx)dwemmnedebraaenemsmym

The conbi ned extracts were drled por er reduce
pressure, then ohtheridls errapoyed Pb a;ra B‘r"l%% @é%ﬁ“yg 'C gm Bﬁé?%@?cgéwman

silica gel, usi nﬁgq %%&%ﬁ%/?ﬁu% stf?’\%}d"ﬁﬂ I(e?mxﬁo?@)ho‘”t‘:?s Qh@ﬁ'ﬁ!lov&e@ %'&JO@

the title conpoa Ite Toam Found: C,
N, 18.18. 0 2T7BECe20Ag YiXi0%e m:ﬁ/amwummoamgcmpmﬁ@msﬁtbexsstdual

CH2C12 54.5 N . 18.14% b 3 6

ooty T 98as o n pitied Biy colurii gtorbetcptashy i iisogeel. diiigan S0 bradedor
3.68 (4H m, 4. é?:h Ablrelharfe: 7&&%&)11@ 62id 395H5)S)to HJrﬂiéhSﬂ(el tles Joorridbubd
(1 Hs). LRvE: z 589 (MI1 )f. EXAMPLE 2?5

5- (5h(|4 Et Zyl lou (290, M@/Emﬁ ltﬂﬁmyﬁmmd( 2Crré6r§%&y*ét ﬁ;%/)ﬁby}ﬁi la’p‘ n-GstizNebe P
e Co bt ai ned et S0 s G P ehit (S PUERE S i DR LT,

and 2- met hoxyet g@qq,lgz Ush r(ngHthgezmoo(zﬁeim)e D04 EREINP| S. 65. 4H-Tmmd4 8L, (25{31) 85.59
H 6.93; N, 16.

6.96: N 17:2279%2M.9), cmﬂs(ﬂHq 0422 (1654“3;)739 g‘?‘%(()@:%? r?sﬂéfﬁ (fgfh ﬁf’ 29%
(BH, M), 2.99 (4H1H[}3 @6%?1%%%%(\/’1%@5&%@ @)H j8.69 (4H. m, 3.88 (2H1),

4.40 is (2H1t) (1 H's), 10.78 (111,s).
LRtV|S mz 6 i 9(M+1) . EXAMPLE 76

3-t-i3utvl-5-12-et hoxy- 5- ( 4- ei hyl pi pera%@ﬁgﬁphonyl )pyridin-3-ell-1-(p
yridin-2 20 vl)nethyl-1.6-di hvdro- 7H pvr —3=dl rwrimdin-7-one A
stirred mxture oh.giRg.-£44 kzﬁn@ﬁmamﬂaﬂﬁ 1Pyl pRshahiypR- (ptad- 2 3:B0pWidin-3-y]-2-

0. 25mml ), potassitmt-butoxide (71 0.625mmol ) and et hanol. (10ml) was

‘heat ed at 10BC for 1gpwidip-2-ylingt qbajaaah\vd&-ZH D\ A2eI0H. B-QIRMIMRIgIN- FZONE The

resulting mxture wa or.at u

0 XL e YRt 00 OSSR ER YA a0t |8 o FRbyEs,
separated, the agupeumepdtassoEd bREXethpM 120 (23%yhg,ad@Batreol] 2x Pooplgn-ard (7ind)
conbi ned organic solutions dried

and evapqr at ed duced
pressure. The crl-lmjéf@H&Qﬁf@ta%g"ep{ﬁqcﬂ'%dz‘wu@@qmggé{ﬂd@hﬁfgﬁ? {%I‘@ BAYTS heda
el , using dichl 9
tghe _~0 tlgt |l e ccﬁ%’%ﬁ Baé%?b iRt S%? '”és?"gg\k’ﬁ? tkl\%ss%w{% .rﬁégﬁlndé:%'?tr,edd&d%r‘é‘éh@%
6:39; N, 18.43. a@&ﬁtﬁe@@ﬁ@éépaﬁﬂ@m@@atmen@aiés (20m) endeeting: acstate 820 d
2 UEE 2004 VY~o0 9915d333



_ 6g _ PCT/1 B99IU0519 ~ (CDC13): 1.04 (3H,t), 1.56 (I12H m, 2. 420(%@5@) 2004
2.56 (4H, m, 3.16 (4H,rn), 4.76 (2H,q)) 5.95 (2H,s), 6.94 (1 Hd), 7.18 (1
Hm, 7.60 (dlpmkeis8. 58 (1 Hd), 8.64 (1 Hs), 9.08 (1 H,s)) 1BB9¢/10519
H's). LRMS: m'z 581 (M+l )' . s EXAMPLE 77

5- (2- Et hoxy- 5- (4- et hyi pi perazi n- 1-yl sul phonyi ) pyridi n-3-yl | -1-(2-norpholin-
4yl | et hyl - 3- n- propyl - 1. 6- di hydr o- 7H pyrazgf 4. 3-dl pyri m di n-7-one .
btained as a white solid (68% fromthe title conpound of Preparation ~ 0
7 22, using The phasedweeaferBratesl ¢hg BquEouadphEse exrasted Witheeldy, atgtate
18.08. C2~ ~H~-pNeO-=S; 0. 15 CH2Cl12 requires C  54. 59 6. N, 18. 08%
(CDC13): 7. p&nPeiinanocrabiggd( Fganc '%QP”(Szﬂﬂﬁf ?%949?34( 2%%)9"520%%‘9(15%%“,
2.86 {2H,t)), 3. ( 6 ( :
o). o 00 (199G PeEE” Pe et Ry C”O*Jrgi_‘f"ﬁsmém%pﬁw
S-f 5 silica gel, using an eluuon gradlent of dxchloromethane methanol 1000 to

2-Eth 5-f 4- et hyl | sul ph 3-yl1-3

5 i vl ro- SECOVIRRIGRANEIINR SOMATO A ST 8o RrIoaR; m@ N
0=s=0 CND N tIe )2 9
5285mml)) aﬁ%’agb :((Ekln{%x@{t mg?'lfl\yl s?%@l mngé %423 %HEH ?Oﬂn&mﬁ}(g%e 9
et hanol (150®1ﬂi)my\ﬂﬁobe(atrﬁd) az2.'22(ae «fnc)ﬂm tidrs), |ensa (seadj)eca g2qsEls), Blo2
cool ed sol ution was concentrat ed under Nlceq pressure, and pre-adsorbed

onto sili ca geH,s)THe.68 Udrbs lor edfet: 'Wziéﬁﬁl tikd by col umm chronat ogr aphy on

silica ge using an ?s elution gradient of ethyl acetate: diethylam ne
(97:3 to 1£5)5 5) and triturated wish ether to afford the title conpound
(11 0g; 440) as a white solid. 0 2 BB@ANMBOE P 99/ 54333 -65.

(2H) q)) 2.57 (4% i ; & £ - -(
?) 8.62 (1 H s), p%n@ﬁ‘n éjs/i H)eiﬁx}/mé d"&lecﬁﬁ 7(}-1-p|§‘ra:§alo[4,3—d];§ﬁw§1dm ‘710?#19476 (M1

A mixture of the title compound of Preparation 45A (200mg, 0.35mmol),

15 60% sodium hydride dispersion in mineral oil (400mg, 10mmol) and propan-2-ol
(20ml) was stirred under reflux for 18 hours, then allowed to cool. Saturated
aquebus ammonium chloride solution (20ml) was added, the resulting mixture
exiracted with ethyl acetate (3x50ml), then the compined exiracts washed with
agueous sodium bicarbonate solution (150ml), dried (MgSQ,) and evaporated

20 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), 1o give the title compound (11mg, 6%) as a foam. & (CDCls): 1.04 (3H,1),
1.30 (BH,1), 1.56 (6H,2xd), 2.1 (2H,q), 2.55 (4H,m), 3.04 (2H,0), 3.13 (4H,m),
5.68 (8H,m), 7.10 (1H,d), 7.22 (1H,m), 7.62 (1H,m), 8.57 (1H,d), 8.62 (1H,s),

25 9.02 (1H,s), 10.68 (1H,s). LRMS: m/z 567 (M+1)".



EXAMPLE 79 ,
5- f 2- Et hoxy- 5- (4- met hyl pi per azi n- 1-yl sul phony! ) pyri di n-3-yl | - 2- nﬁt BﬂE(B Zﬂ[]'b
propel - 2. 6-di hﬁjro-ﬂ—l-gpyrazol of 4. 3-dl pyrim din-7-one o0 0o HN ,

0=S=0 1 cN\N~ . N9 titl e compound of Preparation 151 (500rrg, ﬁmﬁﬁ%qof”’
w, ~as added to a solution of potassiumbis(trinethylsifyl)am de (6l O,
3.06mmol ) in ethanol {20nl), and the reaction heated at 110C in a seal ed
vessel for 18 hours. The a cool ed nixture wa$8 evaporated under reduced

pressure arid the residue dissolved in meut ralised using
hydrochloric acid. This aqueous suspensi racted with

di chl or onet hanes (Bx3mbX g. Ee i [ '
(3x30nt), drie evapor at e

residual oil was purifi -J u‘-‘ helef i el using

| ut di ent pof dichl th 00: 7.5:.2.
Lt on Sradient ! Sl B OB N PR %@ﬂ%%f % mﬁ%ﬁ 5’29@%9, 8550,
ff-white soli 9
(()3H S') 1 e sl flleSS.(rlmn) %tggielh?ﬂéﬁl)ﬁ %Hndé)asérr&g 1$T$Hnrﬁdlba%d$§blﬁs%Hol {%l ?vsé
q) 8.63 {1 H, ss$ired%i0osoqr Hbr ‘sa hows theﬁ&ll(:ilwe‘d, tes ool RIS resutiing 4viRturdinks

)" 0 2 DEC 2004 WO 99/5d333 f' CI/1B99/ 00519 -G EXAMPLES 80 TO 84 The
conpounds of t IRYagErRERE IS, refucehpressurRang the Rsigua\pantifigped between watery

O=S=0i CND N r ep p
pyrazol e- 5-car éoxamaglgz dlﬁléén%%g\éggagrﬂgs a-rﬁ%ngﬁQg%él%e% % B%EA}Q %”d/ ‘Qg
respectivel yy fagueowsngypr extdaress withndichtoromethate dé!sﬂ)ni@edhen iBsacghbined

'~9. In Exanples 80 to 84, R .i d R3is
| P organic solutions dnedg(ngaéBZ; ang evaporated un%o)er reduced pressure. The

residual yellow solid was purified by column chromatography on silica gel, using
dichloromethane: methanol (97.5:2.5) as eluant, to yield the title compound
(145 mg, 69%) as a white solid. Found: C, 57.43; H, 6.29; N, 18.82.
15 CasHssNsO4S. 0.20 H,O requires C, 57.56; H, 6.28; N, 19.18%. & (CDCls): 1.03
(6H,2x1), 1.30 (3H,1), 1.55 (2H,m), 1.84 (2H,m), 2.40 (2H,q), 2.55 (4H,m), 3.03
(2H,0), 3.18 (4Hm), 4.67 (2H,1), 5.88 (2H,s), 7.10 (1H,d), 7.22 (1H,m), 7.62
(1H,m), 8.56 (1H,d), 8.62 (1H,s), S.01 (1H,s), 10.64 (1H,s_).r LRMS: m/z 581
(M+1)". '
20
EXAMPLE 24 )
5-12-i-Butoxy-5-(4-ethylpiperazin- 1-visulphonyl)pyridin-3-yl}-3-ethyl-2-(pyridin-2-

yhmethy!-2.6-dihydro-7H-pyrazolo[4.3-dipyrimidin-7-one

Obtained as a white solid (67%) from the title compound of Example 1

25 and i-butanol, using the procedure of Example.23. Found: C, 57.25; H, 6.24;
N, 18.84. CoagH3sNgO.S; 0.20 H,0O requires C, 57.56; H, 6.28; N, 19.18%. &
(CDCl3): 1.03 (3H,1), 1.12 (6H,d), 1.30 (3H,1), 2.30 (1H,m), 2.40 (2H,q), 2.55
(4H,m), 3.04 (2H,q), 3.13 (4H,m), 4.45 (2H,d), 5.68 (2H,s), 7.10 (1H,d), 7.22
(1H,m),' 7.63 (1H,m), 8.58 (1H,d), 8.62 (1H,s), 8.02 (1H,s), 10.63 (1H,s).

30 LRMS: m/z 581 (M+1)", ' .



0 2 DEC 200 WO 99/ 54333 -67 PCT/|B99/ 00519 ~xR 1R2R3R

1_0Dat a80CH3( CH2) 2CH3CH2CH3CH2CH3Found: C, 53.97; H, 6.38; N, 19.¥5) DECH2004;
04S requires . H, 6.38; N, 20.03%8 (CDC13) : 1.03 (6H, t

(3H 1), 1.82‘?9%?’5 32,41 (2H, ), 2.56(4H, m)) 2.99 (2H, t), éﬂ%?&ﬁi”
m)4.09 (3H, s), 4.76 (2H,_q), 8.63(1 H _s), 9.05 (1 H s), 10.64 (1 H,
S).LRVB : nfz 490 (M+l '’ 81CH2CH3CH2CH-CH2CHBCH2CH3b (CDC13) : 1.02 (3H,
t), 1.40 (3Ht), 1.58 (6H m) 2.41 (2H q§39 -2, 55(4H rn), 3.00-3.18 (6H,
m, 4.38(2H, q), 4.75 (2H, q), 8.63 (1 4 (1 H s), 10.63 (1 H)
s).LRVB : mz 490 (Mr182. ~. CHROH-CHR nd: C, 56.66; H 6.03 N,
19.57' ' 2~ ~~C2~ @@b%@b@i@@ mé’tﬁﬂElde‘?éznﬁ:)ﬁ@isﬁ%hdﬂwl)@yﬂ@nn DNy115-8h6R0
8(CDC13) : 1.02%(3H 1), I.30 (3H, t) .58 (3H 0, 2 41 ZH qQ), 2. 57
(7H, M, 3.04 (2H ic)- 2oy l\rag % F lo:f, -» Io ¢

) tl’A.z S )

d, 7.08 (1 H dj,. 7.50 2 9. 02 6
33. LRI\/IS( Siy 567 A gl Trighprd) 0(? e @&d%@)i‘b 83@%&@%&%%* &908’19 K
3H, t), 1.4 42
é) 3_)i . %Hﬁaéﬁh)m&b) ty(cl&még?:{st (1)7454@52( 2iAtol), qgaotaséiahﬂgtﬁmgxgd} 0(%9{&%';)
6.60 (1H, d) C??@mr(wazl Har\drﬁ 4~s'ce@n( {5mi) was rmaie)aj 1urrdersyc9fluxo 08524 hokrs, then

LRVB : nfz *84
o T iaiwedo eafl! THE TSy snkhins s ghvtad g 82etadid et o1
(2H, Q) 3.14 tﬁnéﬁ%bdﬁaie%&uh&@"@(ﬂ%l& §n§4’(hls Hnix@re 7e>ér%cﬁé’d‘* wm etﬁg\éc@méﬂ
m,'8.56 (1 H d), 8.62 (1 ,s),lO 0 (1H
567 (Ml o 13x2008). eamevaq)@htr@doﬁxm@as\sfﬁuamibe@(M@&@t«hynéﬁmppaaiﬁdmd@re

chi omat ogr apHEG B ANESUE. 30 Bess e Dor agaas Colind kol BRelBh 47 shes

199100519 . gel, usmg an elution gradient of dichioromethane: methanol 100 O to 96:4), 10
3- Et hyl - 5-[ 5-(4- et hyl pi per azi n- 1- y| sul phon -2-nmeth

- 2- met hox éH
yl 5 2. 6-di hyderevide pie Hiecom 9 Fﬁgdl%%aﬁ)rﬁes@lﬂoﬁl-kp CL3N1 8 (3H, 1 29 ¢ J

o1 ), and coppbl: (10 2arPhet SEHERH, By B (7ein 0. SHl S0f R RR A

met hanol i gsanempig, EUE Zﬂmn) \&aﬁahemﬁ@dmo 109@)f orozt ﬂeuﬁ)sm\,qmeaj exl56
vessel . The cool ed m xt under re uced ressure and the
oo due suspdddbe) thoAdiEGIeS 23d Ehe dOHon LU ok G Sh TRGHE (M ext r act ed
wi t h di chl oronet hane (3x20nl). The conbi ned organic extracts were washed
with brine (3x20nl), dried (Na2S04) and evaporated under reduced pressure
to give a green solid. is The crude prBN&MPN@§6pur| fied by colum

chr omat ogr aph

di chl or onet hatte&-

~ { - - . . A4
C\Exane/ elt mgl acet at e/ we\pma@mkn ch dev@ch?HhﬁvrTa!zb“o@'l @%ﬂpoun@tnﬁ%age 24% as a
Ite solid.

Potassium t-butoxide (2.38g, 21.2mmol) was added 1o a solution of the
) ~ title compound of Preparation 77 (3.1g, 5.3mmol) in absolute ethanol (85mi)
and the reaction mixiure heated at 100°C in a sealed vessel for 40 hours, then
allowed 1o cool.. The resulling mixture was evaporated under reduced pressure,
25 the residue dissolved in water (20m!) and the aqueous solution acidified 1o pH 5
with 2M hydrochloric acid.: - The aqueous suspension thus obtained was
extracted with dichloromethane (3x30ml) and the combined -extracts dried
{MgSO,) and evaporated under reduced pressure. The residual brown foam

was purified by column chromatography on silica gel, using an elution gradient



Found : C, 51.22; H, 5.81; N, 20.61. C20H2~N~04S; 0. 5H20 requires C, 51.05;
H, 20 6.00; N, 20. 84% 8 (CDC13) : 1.07 (3H, t), 1.40 (3H, i), 2.140Q- BE(BSZU[]‘&
(6H, m, 3.04 (2H, q), 3.19 (4H, m, 4.09 (3H, s), 4.24 (3H, s) 8.65 (1 H,
S), 9.05 (1 Hwcsdys4ld 58 (1 H, s). LRVE : miz 462 (Ml )'' 25 D/ 1BER9B80,
WD 991Sa333 -69 P C 1'/1 H 99/00519 EXAMPLE 86

3-Eth-yl -5-f5-(4-ethyJpi perazi n-1-yl sul phonyl)-2- (1

(R) -met hyl - n- propox~~pyridin 3-yl]-2-net hyMB -6- di hydr o- 7H pyr azol of

4. 3-dI di 7- O ~O HN NN ~ ~N titl

cgggg?é;%g: E%g\??lﬁglgzeieﬁwm)m@@@%% TS a dg‘ag\l@'%{” dﬂ%(?fﬁ gt'arapgund (1.39
n

?4”1) and the &4 X i?"%/ 32?(2?6@@%?%3H4§2‘ng‘3§)4 h%gcgogl%he’@ ?T?)%C{EHm

was io concenté%toegzu#l;ézeg g@(wqqﬁ) PP e8s@ret)amd1 3 ha}«reﬁl durs wsmndeﬁﬁ {at,s),

water (10ml) and n 1ised using 21~ drochl oric acid. Thi gquequ
suspensi on was7@d (Bd0pd7\d3 Kﬂ}éﬂ'h)jﬁ gadtl @){Q)@)lﬁb‘l)dtﬁeﬁ%éﬁﬁ! eg%@%ﬁc
extracts tr, ~ashed with sodi um hydroxi de solution (20m), brine (2x30nl),
dried (Na2804)1aﬁd‘ @y E)orat ed under..reduced pressure. The crude product was
purified by is colum chromat ography on silica gel) using an elution

gradi ent of dichloronethane: nethanol (100:0 to 97.5:2.5) and the product
suspended in ether and evaporated under EXAMREH 3% essure. Thi s solid was
recrystallised fromh i s ] | &

(72ng, 17% as awhf ,CH i H%ﬂéa

Found : C, 1%4. imsHh-89
6. 69; ; . 1.40 . t), 1.50 (3H, d),
1.86 (1 H m, 199(1H M, 2.42 (2enedihydsodtdoride) rn). 3.04 (2H q),

g) 161(()4;% ?)1’ H4 2)9 (3H g?cbn n?ﬁﬁé%ﬁjﬁ ﬂ\ﬂl%ﬁl csrdq)1 é)§f§%§@%&g{8 r@pro;g Og d@%r%ne
- 70 EXAVPLES SIJE(HeQrY.Soc C), 1971, 132; 160mg, 0.93mmol) in ethanol 2ml) was added 1o
a stirred solution of the title compound of Preparation 63 (230mg, 0.467mmol)
15 in ethanol (10ml) and the reaction mixture étirred at room temperature for 18
hours, then evaporated under reduced pressure. The residue was suspended
in aquéous sodium bicarbonate solution (30ml), the suspension extracied with
ethyl acetate (3x30ml) and the combined extracts washed with brine (2x30mi),
dried (NazS0Q.), and evaporated under reduced pressure. The residual oil was
20 purified by column chromatography on silica gel, using an elution gradient of
aich!oromethane: methanol (100:0 to 90:10), then the product dissolved in the
) : mirimum volume of ethyl acetate. Saturated ethereal hydrogen chioride
solution was added and the resulling white precipitate collected, trituraied with
ether and dried under suction 1o afford the title compound (140mg, 37%) as a
25  white 'solid. Found: C, 44.45; H, 6.34; N, 15.38. C3oH41NsO.S; 3HC!; 4H0
requires C, 44.75; H, 6.51; N, 15.66%. & (DMSOde): 0.86 (3H,1), 1.34 (3H.1),
1.84 (2H,m), 2.12 (2H,m), 2.72 (6H,2xs), 2.85 (2H,1), 3.00 (2H,m), 3.12 (2H.),
3.18 (2H,m), 3.56 (2H,m), 3.84 (2H,m), 4.50 (2H,q), 5.75 (2H.s), 7.27 (1H,8),
7.42 (1H,m), 7.90 (1H,m), 8.28 (1H,s), 8.57 (1H,d), 8.73 (1H,s), 10.63 (1H,8),
30 11.:4','_7‘(1H,s), 11.96 (1H,s). LRMS: nvz 624 (M+1)".



P CT/1 H9 91005 ) 9 The conpounds of the general fornula whereir] R DEG 2004
nmethyl and R3 is -OR3: 0 R0 HN.~-N. NN~ ~NR2 O= S= 0i cN~ N ~~a s
were prepar edpwfy@ryisie appropriate al cohols and pyrazol of 4, 3- dJ@y;rmgggq,lggﬂ
ones, follow ng procedures simlar to that described in Exanple .
EXR2R3R t 0’ Dat a87CH2CH3CHz CH3Found C, 54.02; H) 6.59; N,

18. 87C23H3~N~0O~S; 0. 5H20 requires C, 53.89; 4{; 6. 69; N i 9.13% S (CDCh) :
1.02 (3H, t), 1.14 (6H, d), 1.40(3H, t), 0 (1 H, , 2.42 (2H, q), 2.58
(4Hrr) 3.03 (2H) qg), 3.15 (4H m, 4.02ANBH.E 9B, 4. 44 (2H, d), 8.62 ( i H,
s),..9.083 (1 H s), 10.621 H, s). 88{(]—'!27"@43'[@42 b (CDCl~) : 1.02 (6H,
m, 1.14 (6H, d- [514{52thszlﬁpeﬁazmz1 M}SUJD_LhQHVI)rﬁ nmom@_mmd_nqLﬂ :fo@p(rawlﬁ
2.99 (2H, t), 3.16, (4 4, [ ) : . 9.03
(1 H s), 10.62(1 ¥ e ' R0

66.11;, H §.25 N, O%?a ﬂéd“é@ h‘BCN‘oQJTI@@s rﬁﬂk‘i rﬂ@/&} fﬁﬁnoﬁwe "t’ltleﬁc%?m ou d o1
N, 19. 55%~(CDC13) - 1.04 (3H, t), 1.40 {3H, 1) 9P

m, 2.30-2. 44P(e¢a,ratmr) 80, 8gingeHemrocedwe sziEkaraple 3014=c(u¢+q (31)57 4608, 631|a

I Sl S ke L B
0SS et e a0y, 8 08 i OGHFEI G S ol

n, 2.99 (2H(2H,q),R.58 (%Hmng,aqqmam@mmrﬁp 433 ZBH 8566 (eH,4), 75()9

39924é3§ 13)1 (ﬁéorﬂi%gé% dﬁh@%d%ﬁ)’i@@%&%( %clﬁ 1hs) 5% 025 ”ﬁgog‘ 0583

N, 18. 43. CZSI-(%?;L%_/?%M’§(]W oI ©%p .69; H 6.66; N, 18.51b (CDCl~) : 7.02

(6H, m, 1.82 1 (4 m, 2.26 (2H, m, 2.41 (2H. q),
2.57(4H, n), 2.98 (3H ), 314(4H m, 4.08 (3H)s), 4.62 (2H d), 8.61 {1

H s), 9.02 (1 H, s))lO 6Q (1 H, s). L%%EF&Z_QQFO(MH
+~92CH2CH3~0~. CH2CH3Found : C, 52.20; —+6——=N, 19.26. C22H3, N~-G$S
requires C, 525 g, 41—E-m S rabd R N DCL-Bro; 4 din- Hp. t)

2.42 (2H,q), 5 [
{2H t), 4509 - 3 Dwdmzwmcahhy 2\6 ougvgr@-m -Ayrazglof4g ﬂﬂpvnm m&\ronqo 78 (1'

LRVG : mz 50
N 2)9 N, 18. 6723 c@b%%ﬁ) s§§s(eac§’9|) 690'?3mf Hi%&’%&ﬂ%ﬁ,q\&fgﬁéﬁg 2{%%3)
:(4ﬁ (r)r;l (SH57n@r§|;_3|hn8? 0, gﬁslr%@'%tgabrtéﬂétﬂlﬂe cEf)Exa?‘nb@ QzﬂH & (©DC2;)98. S{@HBHH)%{ %3 14
S
s) 8.99 (1 H3 j; B 4609w, 184, 32H ’E’hl\,%“ ﬁ?rh'ﬂ 5@63 K‘g*ﬁm) %98 (2H1), 3.12

" 94CH2CHB~ 0
Jequi res C 5%“2“8 LR i ) ?Se%ﬁﬁrﬁi*@%’%@% 5
: 1. 04(3H20d) 1?25)414 QQHHqS)) 10.6871Fus)) uamsmm(amw 3.01 (2H, m, 3. i
5 (4H, rn), 4.08 {3H, s),4.18 (1 H m, 5.22 (1 H m, 8.60 (1 H s),
8.82 (1L H s), 1.1 .27 (1 H, s).app = +35.46 (c=0. 073, )
di chl or onet hane95(Cl—|2)ZCl-B CH2CH3b (COHtAMPLELRO4 (6H, m, 1.84 (2H, m,
2.41~(2H, q), 2.56 (4H M), 2.99 (2H t) ' ~3.15 (4 Hrr) 408(3H s), 5. 91
(2H, s), 7.24-7B{&-rl 14 (ZhvOtopeiny)pineranngd : HpRRdins l-
(1 H s).LR~I

...

PCT/ | B99/ 00519 56 S5y ot

-19. 42, ~' C26H3~ Na&&bmalaéiﬁizﬁla Wmmjsom(w%ﬁﬁoﬂmhdﬂlﬁe E&mmbunhgoﬁ%e(rm@ '

. 1.01 (6H, bt
(4H m, (4 09n%§H %Eﬁ@(’%etgwpiﬁé@g ”(31 lp_ﬁlngr)g%\? @gg(eqdq_qe 9§ EBarB?i')E( @H :
;‘7+7t 8. 79 (1 Hroghd: 8, &2 @ %33(48 H 5993 45, %%Hth%m@é@ o 2%553%42%””(5%
g)éD2(56H(4H) SE)64; 2%98 9(32+m u$943/9105 (@QBOH); 0R5063H 3H,1.59 351521{7542,$)n

| S

10.51 (1 H s???ﬁi?”(‘ HQrﬁsa)z %M @%5?45%“ j@@c?ﬁ%*o@e?@ndﬁé‘ bt (H'e@%ﬁ?”b )88

ammoni a (kQ0: @45 14 @) 98.68 214, s§) 7ULLAHRE), 7.22 (1H,m), 7.62 (1H,m), 8.58 (1H,d),

8.64 (1H,s), 9.04 (1H,s), 10.66 (1H,s). LRMS: m/z 583 (M+1)".



chr omat ogr aphi ¢ eI uant and the conpound v, ~as isolated v~ithout ) 004
crystallisation. di chl or onet hane: net hanol 0. 88 arnrnoni a {180 Cpa; g
to 99.5:1:0.5 chr omat ogr aphi ¢ el uanl, and the conpound

triturated v, lﬁ"?%‘sg‘?%%r = isolated without crystallisation toﬂ%rmw&osy
DEC 2004 WD 991 54333 - 73 FC r11899/ QUS 19 EXAMPLE 98

- Ethyl - 5- (5- (4- et hyl pi pe razin-1-yl sul phonyl% 2-(2-(R)-met hoxy-1-(

R) - met hyl propoxy) pyridi n-3-yl 1-2- rret hyl %< ai hydr o- 7H pyrazol o(4
3-dIPVrimdin-7-one O N NN O=S=0 | ;% L(@Bﬁt) 2,3 butanediol (7.78nm,

85mmal ) vas added dropwi se to an |ce C of sodi um hydri de

(3.74g, 60% di spes-FitldExy-B- [m(B&Tyailromdropg?ayl‘,Emtha)zrm-n -gistieho (i BlBmibin- Sariid3-nhe
solution stirred at roomterrperaturefor 30 m nutes. Wt yI |od|d (5 6ml
89.3mMmmv! ) was adiief DY e el -2 BiNYERo-¢H-p M Ac

hours. 1, 3-Di met hylcjoé}éngd %J&Wrﬁr@é’@ 65(22? WroPrYrt @tQngrU?rg%d&Qj gﬂﬁ’ﬂepar tion

85mmol ) v, ~3s adde iTring con or a urt m nutes ‘un

reflux. The cqu %dr qa(gtmmo wsp@dpwaﬁnaquemtmmmrehbfoExalmple 2
sol ution (500nl)) dried and evapor at ed under reduced pressure

r esi dual oi | dasngF.i$6. %d Hyﬁd& il EBB-o e lepNefley @r@”gﬁFfﬁésg%‘f’ h"s Q§| 'Ng
sgl Fo:/Jvt |0:)|n % ﬂé ?Bt/‘f %gﬁgﬁﬁdaﬁg @ﬁrrt) %93&(}—57&)5&8 éo(hf‘tmrdlg pot é.SSI um

bi s(trinet hyl sozlryg)@mdemém?lsr@ (OHEL 4yl Imrs I ez rrprerrq)ed@@erzw s;prrochs
(1 m), was heated at 110C for 30 hours, then the reaction cool ed an

concentr at edl L(r1¢H3d r'éaﬁc(éd:ﬁ @l),egsﬁ@r@HTFﬁear%%lHddi) Briowh1E6) |%0\1/a(s”'bﬁ}|1ﬂ@d
by col um 3o 0 «ca gel using diethylamne: ethyl acetate
(5595) as el ua& Hﬁiﬁ%éﬁ/tzoéb%@ﬂ}]g met hanol : ethyl acetate (5:95) as
el uant. The product was triturated with ether to afford the title conpound
(7ny, 6% as a white solid. b (CDCl~) : ~ 1.03 (3H t), 7 .25 (3H d), 1.40
(3H, t), 1.48 (3H d) 2.41 (2H, q) 2.%%&2&2, 3.03 (2H) @), 3.15 (4H
m, 3.52 (3H §g)
s)) 8.97 (~ H , =

15 2-(pyridin-2-vl)methyl-&6-dihydro-7H—pvrazolo[4,3-d]pyrimidin-7-one

~ Obtained as a yeliow oil {§7%) from the title compound of Example 1

and 2-benzyloxyethanol, using the procedure of Example 11. & (CDCly): 1.02

(3H,1), 1.32 (3H.t), 2.40 (2H,q), 2.54 (4H,m), 3.04 (2H,q), -3.‘13 (4H,m), 3.94

(2H,1), 4.76 (2H,s), 4.80 (2H,1), 5.69 (2H,s), 7.11 (1H,d), 7.20-7.37 (4H,m), 7.41

20 (2H,m), 7.64 (1H,m), 8.60 (2H,m), 8.98 (1H,s), 10.80 (1H,s). LBMS: m/z 658
(M+1)".

EXAMPLE 33
3-Ethyi-5-]5-(4-ethylpiperazin-1-visulphonyl)-2-(2-hydroxyethoxy)pyridin-3-yi}-2-

25 “(pyridin-2-vl)methyl-2.6-dihydro-7H-pyrazolo[4,3-dlpvrimidin-7-one

Ammonium formate (62mg, 0.89mmol) was added to a mixture of the

. title compound of Example 32 (130mg, 0.187mmo}), 10% palladium on charcoal
(15mg) and acetone (9ml) and the reaction mixture stirred under reflux for 14
hours, then allowed to cool. - The resulting mixture was evaporated under

30 reduced pressure and the residue purified by column chromatography on silica:

gel, usrng an elution gradient of dichloromethane: methanol (100:0 to 90:10), to



-74 EXAMPLE 99 PCT/1B99/ 00519 3-Ethyl-5-f 2004
5- (4- et hyl pi perazi n-1-yl sul phonyl ) -2-(pyridin-2-yl) nmei hoxypyri di[’1 Z\’,D@:I
2-met h~2. 6- di hydrassabbp ry azol o(4.3-dl pyrimdin-7-one I N/ O QdiiNsdbdosro ~
NI / O=S=O01 cN~ NJ Amxture of the title conpound of Exanple 78 (100ny,
0.2mol ), potassiumo bis(trinethylsilyl)amde (21 Omg, 1.1 nmol) in

pyridi ne-2-methanol (1 m) was heated to 11QC for 18 hours. The cool ed

m xture vas partitioned between ethyl acetate (10ml) and water (10mil), and
the phases se titld Renstigeus gniy eT6wRS sex EbRE! t fat
(2x5mL) and dlgg{\?g%grret)lane 10§ﬂ)naglt he%?1 conbi ﬁ{gdqgr%\géldl)(@sgl}du% F%ﬁg &%Be
(Na2S0~) and é%dphravdd(amadr 258d (fdan)-<3.06 d@5ime. 3Tl4e(4r}'é.$m)dL&9Wa(§}-pm ufeiged

by col hr onmt h t hanol t
(10: 90) "Qsce{ﬁﬁﬁttogéﬁg Gl heb i 0T % 2RROHHIRD b o B 866
(49mg, 43% §O|le58n—(/g§@é%)v1 7102 (3H t), 1.40 (3H, t), 2.40 (2H
255 ( H rn) S oy M A a4, 10 (3, s). 5 00 (2H.
s) 7.32 (2H m), 7.76 (1 H '), 858(1 H s), 8.82 (2H m, 12.72 (1 H,
C LRVB : nfz 539 (IVI+1)+ 25  ~~ 02 DEC 2004 PCT/1 H99/ 0051 9
i)75EXANPLE 100 ( ) EXARPLE 4

5-12-(2-Benzvioxyethoxy)-5-(4-ethylpiperazin-1-visulphonyl)pyridin-3-y}]-3-n-
propyl-2-(pyridin-2-yiimethyl-2,6-dihvdro-7H-pyrazolo[4 .3-dlpyrimidin-7-one

10 A stirred mixture of the title compound of Preparation 84 (500mg,
0.72mmol), potassium bis(trimethylsilyl)amide (347mg, 3.09mmol) and 3-
methylpentan-3-ol (8ml) was heated under reflux for 36 hours, then allowed io
cool. The resulting mixture was evaporated under reduced pressure and the
residue partitioned between wate.r'(‘lOml) and dichloromethane (10ml). The

15 phases were separated, the agueous phase extracted with dichloromethane
(2x10ml) and the combined organic solutions dried (MgSQO,) and evaporated
under reduced pressure. The crude. product was purified by two column
chromatography operations on silica gel, using firstly " dichloromethane:

- methanol:0.88 agueous ammonia (80:10:1) and then a gradient of ethyl

20 acetate: methanol (100.0 to 80:20) as eluants, to yield the title compound as an
oil. & (CDCla): 0.82 (3H,1), 1.02 (3H,1), 1.73 (2H,m), 2.40 (2H,q), 2.54 (4H,m),
2.99 (2H,1), 3.10 (4H,m), 3.84 (2H,1), 4.58 (2H,s), 4.78 (2H,t),”5.68 (2H,s), 7.08
(1H,d), 7.18-7.42 (BH,m), 7.62 (1H,m), 8.55 (1H,d), 8.671 (1H,s), 8.97 (1H,s),
10.81 (1H,s). LRMS: m/z 673 (M+1)".



5- (2- Cycl obut yl met hoxy- 5- (4- et hyl pi perazi n- 1-yl sul phonyl ) pVri di n % Ti
hyl - 2rmet hyl - 2. 6- di hydr o- 7H pyrazol o(4. 3-dl pyrinm din-7-one 5 °, 00
N NW N~ ~N O=S=0i._cN~ N Cbtained (69% fromthe title conpoun

Exanmpl e 78 and"efg’ls‘@ﬁﬁt anenet hanol, follow ng a procedure sim !l arcfh%ﬁ%ﬂg
described in Exanple 99. to Found : C 55.71; H 6.44; N, 18.83.
C2~H33N7O4S requires C, 55.90; H, 8.45; N, 19.01 % o (CDCh) : 1.03 (3H,
t), 1.40 (3H t), 1.98 (4H, r’r), 2.26 (2H, n)442 42 (2H, q), 2.57 (4H m,
3.02 (3H, m, 3.15 (4H, m, 4.70 (3H s)E , d), 8.62 (1H, s), 9.04
(1 H s), 10.61 (1 H s). >> LRVE : m 2 + 20 02 DEC 2004 W
99/5d333 -76 P@:Bbﬁ%%@@@é%ﬂ%@&%tﬁﬂjblperazm 1 ylsu!phonvl)pyridin—3-v|]-3-ethyl-2.6—
5-J2- n- But oxy- 5-T4-et hyl pI per azi n- 1 | sui phonyl)yrl d| n- 3-y1l1-2-net hyI

s propel - 2. 6-di hydr o- 7H pyr agHlv&Ira- 733-gyaz %

RIS SR ) e e Y
n- but anol (5”ﬁb7“@§m§tthé b%bémﬂérofr@a‘dmwefm 5(@'@%) dloe @eph) €4.03 (sHu) €1 2@s

concentrat ed under duced pressure, the residue suspended |n ethyl acetate
~ (20m) and t (@HM, ﬁd@e(Zh‘bQI)t.r%lﬁﬂseid‘I o9 P4l (R iy dBothi(4iirs), a@’/’d (2Fhg), 5.58

(VS00) "nd cviabeb GPAnash s ShbRRh T detar M Hhe S haatodlReS W)

triturated v~~i H&t Ags 5580004+ bre resulting i solid, filtered and further
purified by colunn chromat ography on silica gel using an el ution gradi ent
of di chl or oreet hane: net hanol: 0. 88 ammonia (100:0:0.5 to 99:1:0.5) to afford

the title conpound, (86ng, 82% as a soLidy,o k36

)

2-Benzvl-S-ethvl-S-[5-(4-e1hylpiperazin-1 -visulphony)-2-(2-
meihoWethOXV)Dyridin-B-vH—z.S-dihydro-‘/'H-pyrazoloM.3-d]pvrimidin-7-one

Obtained as a cream foam (80%) from the title compound of Example 35
15 and 2-methoxyethanol, using the procedure of Example 9. Found: C, 57.05; H,
6.19; N, 16.15. Ca2sHasN;OsS; 0.10 CH.Cl, requires C, 57.19; H, 6.01; N,
16.61%. & (CDCls): 1.02 (3H,1), 1.27 (3H,t), 2.40 (2H,q), 2.55 (4H,rn), 294
(2H,q), 3.13 (4H,m), 3.57 (3H,s), 3.86 (2H,1), 4.78 (2H,1),_5.56 (2H,s), 7.22
(2H,m), 7.32 (3H,m), 8.61 (1H,s), 8.96 (1H,s), 10.80 {1H,s). .‘
20
EXAMPLE 37
3-Ethyl-5-[5-(4-ethyipiperazin-1 -vlsulphonvD-E-(2—methoxve1hdxv)Dyridin—B-vI]-Z—

(1-methylimidazol-2-vlYmethvl-2.6-dihydro-7H-pyrazolol4.3-dipyrimidin-7-one

Oblained as a foam (33%) from the title compound of Preparation 80,
25 using the procedure of Example 10. & (CDCl3): 1.05 (3H,t), 1.34 (3H,1), 2.41 -
(2H,q), 2.54 (4H,m), 3.13 (4H,m), 3.19 (2H,q), 3.57 (3H,s), 3.79 (3H,s), 3.86
(2H,1), 4.78 (2H,1), 5.65 (2H,s), 6.84 (1H,s), 7.00 (1H,s), 8.62 (1H,s), 8.94
(1H,s), 10.83 (1H,s). LRMS: m/z 586 (M+1)".



20 S (CDC13) : 1.02 (9H, m, 1.57 (2H, m, 1.82 (2H m, 195{ @)d:zi
(2H) q)) 2.58 (4H, rr), 2.99 {2H, t), 3.15 (4H, m, 4.08 (3H, s) (

t), 8.62 (1 H,_ s) 02 (1 H s)) 10.62 (1 H s). LRvs: mz 51

0 2 DEC 2004 W?Q%"ééi%% 77 EXAMPLE 102 5 3-Ethyl -5-f 8"%]93’005‘
2- (2- met hoxy- 1- et hyi et hoxyl - 5- (4- n- propyl pi perazi n-1-yl sul phonyl ) ~
r~idin-3-yll-2-nethyl-2.6-di hydro-7H pyrazol of 4. 3-di pyri m di n-7-one {i soner
1 and EXAMPLE 103 r | -45-

3- Et hyl - 5-f 2- (2- met hoxy- 1- et hyl et hoxy)=p é - pr opyl pi perazitl-l yl sul phon
yl) ~ridsin3y||-2-rrethy| 2. 6-di hyd olo(4,3 deyrlmd|n7one
(isomer 2) 0 ~@ o2 N5 QFroFSP idin- L_ D00 i h-0).0
M e NN~ ~ _;‘ ilalierie R AD]e

1.63mmol ) was addeﬁ Hoethyd /e BYQrf , ! '
(200n8, 2) 41 mmol ) met h ﬁpro anol {j and the a(glo Z(“_) red
under reflux for %”PRSW% %)F%t Got FPRHY fupé &Qaé@}é%b%g g éEHI”LR%d

ressure and t h e
Using di chl or GIS ﬁ%%%ﬁgﬁh%%é” SPqRY F SEHOl. [RRHARIAE, MoSl, 2 ghifiof anc
col ourl ess oi ldicHlbr@mgthadeBmipsvdsistired guradm aérriperbﬂ?kél fosi 18 rmmrsADMe
col um, using hexane:isopr cganol di et hyI arni ne (70:30:0.3) .as el uani

afford, the ti(BP&kBiRSoRYRE @”ﬁx?ﬂﬁ)lrés‘i@?g(@ sEYRAC'es. Bilgesic ﬂpremﬁuar)e :

A0 s Gl TS et el gnGh 8 o

(3H s), 561 UrderreddcedBpressyre. H, s)) 8.92 (1 H s), 10.82 (1 H, s)

\ A stimed solution of this intermediate and potassium
bis(trimethylsilyl)amide (305mg, 1.53mmol) in ethanol (10ml) was heated at
100°C for 14 hours, then allowed to cool. The resulting mixture was evaporated
under reduced pressure and the residue purified by column chromatography on

15 silica gel, using dichlcromethane: methanol (85:5) as eluant, to provide the title
compound (163mg, 49%) as a yellow oil. & (CDCl3): 0.96 (3H,1), 1.01 (3H,1),
1.57 (3H1), 1.72 (2H,m), 2.40 (2H,q), 2.55 (4H,m), 3.13 (BH,m), 3.77 (3H,s),
4.75 (2H,q), 5.67 (2H,s), 6.85 (1H,s), 7.00 (1H,s), 8.63 (1H,s), 9.00 (1H,s),
10.65 (1H,s). LRMS: m/z 570 (M+1)".

20
EXAMPLE 39 )
- | 5-[5-(4-E1hyloiperazin-1-vlsulphonvl)—z‘—(z-methoxveihoxv)Dvrildin-B—yI]-2—(1-
methvlimidazol-2-ylymethyl-3-n-propvl-2.6-dihvdro-7H-pyrazolo[4,3-dipyrimidin-
Z-one
25 Obtained as a solid (61%) from the title compound of Example 38 and 2-

methoxyethanol, using the - procedure of Example 9. & (CDCl3): 0.97 (3H,1),
1.02 (3H,1), 1.74 (2H,m), 2.41 (2H,q), 2.55 (4H,m), 3.14 (6H,m), 3.57 (3H,s),
3.76 (3H,s), 3.86 (2H,1), 4.78 (2H,1), 5.66 (2H,s), 6.86 (1H,s), 7.00 (1H,s), 8.62
(1H,s), 8.94 (1H,s), 10.82 (1H,s). LRMS: m/z 600 (M+1)".

30



LRVS :* mz 534 (M1 )'', and the title conmpound of Exanple '103 {67’7@&%2%0“""
% 98.7%e€). S (CDC13) : 0.86 (3H, t), 1.41 (5H m), 1.50 (3H, d)} 2.

o2H, t), 2.56 1304 (2H, 314 (4H, m, 3 55 (3H, . ,
gn}) Y76 (1 h@%’%‘%’; 08 {3|(4, s)?))S. 61 {1(H) m)”§ 8. 60 (g H 233 %@%9%5&

s)) 10.82 (1 H, s). , ~5 LRM5 : nmz 534 (MWl )* U Z DEC 2004 WD 99154333
-r -5- 2-f2-Methox ~-1-neth | ethox -5- 4-rrp57é1-~l i perazin-1- |sul phon ~I p
ridin3-yll-2-nethyl-3-n-propel -2 6-di hydro-

H-pyrazol o( 4. 3-dl pyri m di n-7-one (isomegxAMPIEXAMPLE 104 s ~crng99i oosn
-78_ and EXAi VI P~E 105

~- 5- L22- Met hoxy- 1- ned:[8 . PR SRE i pravE st ovsigipBenly2-Y byri di n
3yl | -2-mei hyl - _eqﬁ Lopyl /2 8 4 'o:.ﬂ -on’%i-

(isomer 2) 0 ~E=S g BFa=N<NN NF—O=S=0-F0 ~0 SRR N
~N 1/ O=5=Q;CNJ N The title conpound of Exagpke 79 (198ng, 0.42mmol) was
added to a solution of potassiumbis(trinethyTsilyl)amde (415ngy, 2. 1

rnmol ) in 1- meDbtaiye@ @sopanedm (COUred doaimt (16 %)dacmi e titteacentpatnd O Exkople 2

Feal due d1 ssol FodTonHRHEROb HFTE 1% A DL B NG XSS Ky rficor Ko b8
Conbi nad o gan e r20ER, R RENRCL SO e B, oty B2 T NRb 2P, 8
evapor at ed und@DCRHWE.6 (FHYs WL, (EFhm)r eK4d{2M , my)e 1l DRv(BH|mWeisSpYRiHfrn g @. 4y

col um chr omat ogr aphy on silica gel 20 us] el utign adi ent of _
di chl or onethane t%éﬁof"f%ﬂ@@@(ﬂ%}% éeéﬂh)é'ggﬁspﬁ@ap%ﬁgt@g{*’}voﬁﬁ‘\e@t(I%ﬂ"s)t &85
give a white I i r t rdyf i ihra Cusi
an A0250 col um " Sh RexAEET 8B AL AP (HSh: askarLha LRl 2015 B
as eluant. TheM4i2)3t enantiomer was redissolved in water, basified using
aqueous sodi um car bonat e

EXAMPLE 41

15 5-[5-(4-Ethylpiperazin-1-visulphonyl)-2-(prop-2-oxy)pyridin-3-v!1-3-n-propyl-2-

(pvridazin-3-viimethyl-2.6-dihydro-7H-pyrazolol4.3-dlpvrimidin-7-one

A mixture of the title compound of Preparation 88 (230mg, 0.38mmol),

potassium t-butoxide (258mg, 2.3mmol} and propan-2-ol (1dml) was heated in

a sealed vessel at 100°C for 24 hours, then allowed to cool. The resulling

20 mixiure was evaporated under reduced pressure, then the residue purified by

two column chromalography operations on silica gel, using firstly an elution

gradient of dichloromethane: methano! (100:0 to 85:5) and then an elution

gradient of ethyl acetate: methanol (80:10 to 80:20), to furnish the ftille

compound (42mg, 19%) as an orange gum. & (CDCl3): 0.83 (3H,1), 1.01 (3H,1),

25 1.55 (6H,d), 1.75 (2H,m), 2.40 (2H,q), 2.54 (4H,m), 3.02 (2H,1), 3.12 (4H,m),

5.67 (1H,m), 5.88 (2H,s), 7.47 (2H,m), 8.60 (1H,s), 8.88 (1H,s), 9.16 (1H,d),
10.70 (1H,s). LRMS: m/z 582 (M+1)".



?s solution, arid this nmixture extracted with ethyl acetate (3x20md)DECT2004
conbi ned 0 2 ~~~ 200 WD 99/S4333 _79_ FC?/~ B99/00%$19 organic extracts
were Vr ashedgm(} ;}4%%| ne (2x20ml) dried (Na2S04) and 5 evapor at edTURG®E0Ss19
reduced pres 8 is product was then further 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 97:3) ,-and evaporated ~ fromether) to
afford the title conpound of Exanple 104 (4§9ng, i 8% 98.1 %e) as a
colourless solid. io [a]p = +30.31 (ex@NIBVE 4h chl oromet hane) Found : C
53.32; H, 6.49; N, 18.48. C2; ~H33N-O-Stequires C, 53.16; H, 6.40; N,

18.87% 8 (CDOS3E-(4- - EAHApipBHZIN-) ;vIeUIB0oNBHR- @ melh@yethexy)ayridin-SHl- 84y s),
2:53 (4H, m)) =5 298(%1I-|I t)) 316(4 .rnar 455 03, (B (] ,
vy 2-(P3 p-2ygethyl S

376(1H)n)

10.82 (i H ) ' (14FRP 1ok U GO GHREpLEIbAS
V,' as | sol®at ed usbr?l\{§ egnés%ng%ggwgélﬁg as?’?r for Exarrpr’?b104 (%’gﬁg, 12%

?;l 0‘_11/@;)7 (ga] 55 u§i§8\ 3the m—:@doaaw (Exzamﬂlerkmeﬁr(éiﬁ@li)s(i(@@?,,i)g 1.03.(BBII3H,
3.14 (4H m 1.8 5BH(FBH§ 2?:’6’5 %§5H4irﬁ)) )239%7(2%1‘ I-§1r$)n?4"21n88% %ﬂg@f 25

5.61 (1 H rr] ): 8190z
520 (W1 )+ G080 %a%eéa@%@% 011EH sds 2 M L D 7 Rd8) 2%
+1-5-f5- (4-Et mqlsgl pel7aziim, 4y, VLBMD oyd 97 @M[2- met hoxv- 1- net hvl et hoxv) pvr| di
n 3-yl1-2- rret|~ - 3-n-propel - 2. 6-di hydr o- 7H pyr azol 014, 3-dl pyri ni di n- 7- one
and EXAMPLE 107

~~-5-f5-(4- Et hyl pi perazi n-1- yI sul phodn_gl;k);\hﬂslgg 4@t hoxy- 1- net hyl et hoxy) pyri di
n3v||-2 met hv! - 3-n-propel -2. 6-di hv pvrazolof43dIPvr|md|n 7-one
(i 'somers 1 and 2549-KhOxy-5-(4- eihylplperazm 1-visulphonyhpvridin-3-yl]-3-n-propyl-1-

(pyrimidin-2-ylimethyl-1 .6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one
15 and

EXAMPLE 43b
5.[2-Ethoxy-5-(4-eihvlpiperazin-1 —ylsulphonvl)pvridin-S-v11i3-n—Droovl-2—

(pyrimidin—2-y|)methvl-2.6-dihvdro-7H—pvrazolol4.S-d]o\)'rimidin-%one

20 A stired mixiure of the title compounds of Preparation 103a and
Preparation 103b (330mg, 0.66mmol), potassium {-butoxide (224mg, 2.0mmol),
41 molecular sieves and ethanol (10ml) was heated in a sealed vessel for 18
hours at 100°C , then allowed 1o cool and filtered. The filtrale was evaporated
under reduced pressure and the residual brown oil suspended in
25 dichloromethane (25ml). This mixture was washed with water (5mi), dried
(MgSO4) and evaporaied under reduced pressure, then the residue purified by
column chromatography on silica gel, using an elution gradient of
dichloromethane: methano! (89:1 to 85:5) to give an orange foam. This product

was further purified by HPLC using a C1g Magellan column and



~O-OHN ~N, ~O-O NN ,-N, N NN\ ~rJ " rJ \ ~Nw I/ (/ O=S=0 O=S=0O CND CN

N N ~ Pot assi um bi s(trl nmet hyl silyl)amde (1.47g, 7.4nrnol) vvasﬂali([ﬁﬁ: tmﬂ”a
solution of the title conpound of Exanple 80 ( 720ng, 1.5mmp1l)

1- met hoxy- 2- BYSBHEP> (10mL) and the reaction stirred under refIﬁSZT’fP(?P’OW
hours. The cooled mixture is was evaporated under reduced pressure and the
resi dual brown gum purified by colum chronmat ography on silica gel) using
ethyl acetate: diethylanine (97:3) as eluafiB- This racemc mixture was

ified b
Gi et hylamine. (705 0 CEE R fante F500L L2y A0RaRTH Chaeé REEGRREH. o
enanti omer wagfigas thé ifipnemtidebwrriundo(1dise Ml QURidIaAE A AP sae B0(IBOMS

sodi um car bonat e sol ution (10ml) t he phases separated, and the organl C
| ayer dried (N@ZSOM‘)!,,m)aanS&/(@bb‘r atl B (@fdan), r&ddciét, p) A 5iir @H, e 28D REY),

hoetate: met harid (Foeey 28 BRANE SRR P husfemh o8 dabuimaSae B e
106 (130nm, 1@@@75%9*47@0/@@9;,\/@ wmgggmgm 35 (a)p = +15.65 (¢=0. 093,
met hanol ). 02 dEC 2004 V~JO 997y33 /1B99/ 005l 9 -81 Found : C, 53.47;

H, 6.66; hl, {tlod2d 0P-th85¢c0sS; mlabﬁmpoeqdl (Qetso@;ersaonfg) dﬁs a6vsﬁrﬁie i\bhd b

o (iR ea ity e ekt s STl
3,76 (LM ™ id08 {SHerohy, 500 40 580 (B8] fhdinain) 580 (1, e

10.81 (1 H, The titl undd

was obt ai ned (34, SIOB41HE), 21%66 hls]saa. WRiM & Warﬁaajm-n‘g) t he sanme procedure
as in Exanple 106. io [a]p = -14.52 (c=0.10, nethanol) | Found : C, 53. BG6;
Hy6.73; N 17.89. C24H3~N~05S; 0. 25H24 requires C, 53.57; H 6.65; N,
18.22%8 (CDC13) : 1.03 (6H m, 1.50 gR3kbartlgs 441.82 (2H, m) 2.42 (2H q),
2.57 {4H, m, 2.98 (2H, _m, 3.17 (4H ™, 355 (3H s), 3.B5 (1 H m, 3.75
(1 H m, 4. 08 IRHhoxg-5{4-ehvimiDerazy)- 1Msuhgh®@!){mmmn SWV-BnabropyHi -(syridin-

7081(1H s). LRVB -, v _
3-Et hvl -5-15-t 4- et hyl f e 1%%1(51\’“% ot 528Bor v) pyri di

n-3 20 vl 152- net hyk- 2uﬁed|mhdnm of tlriepnm@z@r@;béhr&f chowé;mrdh@—;71@5le(30u§@rTer
1~ and EXAMPLE 1 D9 3-Eth
5- (4- el hyl pi Qr£FIRON. PP Sﬁﬁaﬂywoﬁld(fzﬁ?ré%x%ﬁcrﬁ!ﬁ@b@ﬂ%ﬁmarm! A1 8yl))wes ne

gg}’|54§3g di hyQE Qe fHRPY " AZ0L @ (s 3a 0atM he¥cdi By {85! HRES llg\)vea %ol e

resulting mixiure was evaporated under reduced pressure and the residual
brown oil paritioned between dichloromeihane_(15ml) and water (5ml). The

20 phases were separaled, then the organic phase dried (MgSQ,) and evaporaied
under reduced pressure to give a brown foam, which was purified by column
chromatography on silica gel, using dichloromethane: methanol (97:3) as
eluant, to provide the title compound (230mg, 78%) as a white foam. Found: C,
56.83; H, 6.03; N, 18.42. CxHzNgO.S requires C, 57.22; H, 6.04; N, 19.77%. -

25 & (CDCls) 1.01 (8H,1), 1.59 (6H,m), 1.86 (2H,m), 2.42 (2H,q), 2.57 (4H,m), 2.97
(2H,1), 3.16 (4H,m), 4.74 (2H,q), 5.94 (2H,s), 7.02 (1H,d), 7.18 (1H,m), 7.60
(1H,m), 8.57 (1H,d), 8.63 (1H,s), 9.10 (1H,s), 10.85 (1H,s). LRMS: m/z 567
(M+1)",




00 ~OHN.-"N NN~N~~N1 . .:/ CS=01 cN~. NUL C~C 200 2 OEC. 2004
PCTI 1 B991 005! 9 82 0 0 ~O HN ~N. NWWN~~NO:SOiCNDNThQ4im:I
conmpounds Were repared fromthe title conpound of Exanple 78,

2- met hoxy- 1- p Fﬁgi’ * ol | owi ng a simlar procedure to that desc??@p%%oosrw
Exanpl es 104 and 105. The racemate was further purified by HPLC using an
AD250 col um and hexane: ethanol :diethylamne (60:40:1 ) as eluant, to give
i somer 1. This product was re-purified by-é8/-um chromatography on silica

gel using an elution to gradient of dlgglggéﬁr@t_ane met hanol (100:0 to

97:3) and triturated wi sh ether 1o aff tl e conpound of Exanple 108

8 2%, 82% -1-11.40
(G 5, IS gl g MO S 10

4.47 (1 H m, @émvﬁmlda;zoﬁ -Ayy/)reetee!- 1 B-¢ihveio-78i: Mazqomfsmpsnmldlmmal H,
LRV : mJz 820 (IV+1 )'' Th ttI 09

;S)sol at ed (Srrgz 1 % Q:S?,%Q) 2§58 aS%\ﬁI 78 ‘QS|$@O"UR§%§ i['ﬂ ﬁet' cf(?\i\é?laﬁsﬁ@ L&

d bed f 1 H 1940

(gsHC“t)e OEfgé‘q;gEk gﬁﬂﬁ ugth g Cé’@%hu%%@@a@ﬁe 44, aq@@ggss 1@@ 3}11)‘}

s), 4.48 (1 H; .38 (3HLt)7 2. 5(91(3IH1 ting. 418(2qu255 ‘ﬁ)* "082% (2H)), 335 ( 48 fﬁﬁ 3(18H
s). LRM5S : mz 520

B2 S A %588 (Bre S 6B HR)PY 3013 0% 64 (1H.5), 9.07

(1H,s), 10.87 (1H,s). LRMS: m/z 556 (M+1)".

10,
EXAMPLE 46

3-Eihvl-5-15-(4-ethyipiperazin-1-visulphonyl)-2-(2-methoxyethoxy)pyridin-3-vii-1-

{1-methvlimidazol-2-vl)methyl-1.6-dihvdro-7H-pyrazolol4.3-dlpyrimidin-7-one

A stirred mixture of the title compound of Example 45 (150mg,
15 0.27mmol), potassium i-butoxide (126mg, 1.1mmol) and 2-methoxyethancl
(6ml) was heated under reflux-for 48 hours, then allowed to tool. The resulting
mixture was evaporated under reduced pressure and the residue purified by
column chromatography on silica gel, using dichloromethane:methanol:0.88
agueous ammonia (90:10:1) as eluant. The product was triturated with
20 diisopropyl ether, the mixture filtered and the filtrate evaporated under reduced
p.ressure to yield the title compound (43mg, 27%) as a foanﬁ._l_ 6 (CDCls): 1.10
(3H,1), 1.36 (3H,1), 2.52 (2H,q), 2.65 (4H,m), 2.96 (2H,q), 3.22 (4H,m), 3.56
(3H,s), 3.75 (BH,s), 3.86 (2H.1), 4.78 (2H,1), 5.82 (2H,s), 6.85 (1H,s), 7.01
(1H,s), 8.63 (1H,8), 8.29 (1H,s), 11.10 (1H,s). LRMS: mvz 585 (M)".

25
EXAMPLE 47
5.15-(4-Ethylpiperazin-1-yisulphonvl)-2-(2-methoxyethoxv)pyridin-3-vi}-1-(1-
methylimidazol-2-yl\methyl-3-n-propyl-1.6-dihydro-7H-pyrazolol4.3-dlovrimidin-
Z-one
30 Obtained as a solid (11%) from the tille compound of Preparation 109,

using-.tih.e procedure of Example 10. Found: C, 52.43; H, 6.11; N, 20.12. -



i 5 PCT/1B991t 70519 EXAMPLE 110

3- Et hyl - 5- (5- (4- et hyl pi perazi n-1-yl sul phonyl ) - 2- (3- et hoxy- 1- n&ﬂyDEQ 2004
propoxy) pvri digy dgusks 2- met hyl S PCTABYN0S19

- 2. 6-di hydro- 7H pyrazol o( 4. 3-dl pyri m di n-7-one and i o EXAMPLE v1 '11
3-Ethyl - 5-[5-t 4- et hyl pi perazi n- 1 yl sul phonyl ) - 2- ( 3- met hoxy- 1- net hyl -
~ropoxy) pyridi n-3-yl | -2-net hyl -2, 6-di hydr o-g4+ pyrazoi of 4. 3-dl pyri m di n-7-on
e (isomers 1 and 2) o 0 ~O~ OHNN~O~/ .. WWN~~rJ ~ CS=01t |
~N- . ~IN 15 ~qc Gl MOt i@ ebuirte Ci BRed;arpelssl Nf doxanal e s7€ HSEHNY.98
0. 70mmol ) and pot assi um bi s(tri nmet hyi s | | ) am de ( 693 3.47muol ) in the
title corrpounqabﬂ ) prie@@ir(3tithn1.688 (28, B! 4\7 %%eat n?é*f* @10239@0(2}16 3.15

Py eSSl AR TR A BN 2SR (2R Y o

sodi um bi cay bnal g Soldd (AR <f 198 (1 Kk} Tl0ONEBOS) ﬂndmapgr al efondar 600

reduced press vas puri |ed by col um chronatography on
silica gel using:1ethanol: di chl oromret hane (5:95) as eluant, and repeated
usi ng dlethylanlne ethyl acetate (10:30) as eluant to give a gum This
racemate was purified by HPLC using an AD250 col um, and hexane:

et hanal : di ~et hyl am ne (85:15:1 ) as elqgnANMQjaﬁgord the title conpound of
~5 Exanple 110 (25ng, 6.7.0, 98.9%e) ~ O 2 DEC 200 ~~~0 99I!"'.433 -84
rc-rn-99-00s~ 9 B-[6CBEBYINDEIADA- 1—3/mulmhonvi) %&mhmeth@mmwlgw Sd/ﬂ 3-0- 04

(1H m, 861 (1 "bb?émeg a%8a %Hb‘w fohm éLé%Pﬂom the title compound of Preparailon

)
| 102a, using the procedure of Example 10. & (CDCl3): 1.02 (6H,m), 1.86 (2H,m),

242 (2H,q), 2.56 (4H,m), 2.97 (2H,1), 3.17 (4H,m), 3.54 (3H,s), 3.83 (2H,1), 4.77
(2H,1), 6.09 (2H,8), 7.16 (1H,m), 8.65 (3H,m), 8.03 (1H,s), 11.00 (1H,s). LRMS:
15 m/z 598 (M+1)".

EXAMPLE 49
5-{2-Ethoxy-5-[4-(pyrrolidin-1-vicarbonvmethyl)piperazin-1 -ylsulphonyllpyridin-3-

vl)—3—n—proovl—2-{ovridin-Q-vaethvl-2.6-dihvdro-7H—Dyrazold{4.S»d]Dvrimidin-%

20 one
A mixture of the title compound of Preparation 63 (350mg, 0.7 15mmol),
1-(pyrrolidin-1-ylcarbonylmethyl)piperazine (150mg, 0.715mmol) and ethano!
(40ml) was stirred at room temperature for 18 hours, then evaporated under
reduced pressure. The residue was suspended in aqueous sodium
25  bicarbenate solution (30ml) and the suspension extracted with ethyl acetate
(3x30ml). The combined extracts were washed with brine (3x20ml), dried
(Na;S0.) and evaporated under reduced pressure. The resulting residue was
purified by column chromatography on silica gel, using an elution gradient of
dichloromethane: methano! (100:0 to 96:4) 1o give an oil, which was trilurated

30 with ether to furnish the title compound (240mg, 52%) as a colourless foam.



). LRMS : nfz 534 (M+tl )+ and the title conpound of Exanple 111
7.8% 99.7%e). 8 (CDCL3) : 1.03 (3H, t), 1.40 (3H t), 15 4sDEBHO0M
: 04 (1 H mM, 2.24 (1 H mM, io 2.42 (2H, q), 2.58 (4H, rn), 3.02 (2H,
q), 3.16 (\4@ oiy333-34 (3H, s), 3.57 (1 H m, 3.66 (1 H, mpcﬁﬁggo({é%—i s),
5.74 (1 H ' Tn)) 8.60 (1 H s), 8.98 (1 H s)) 10.98 (1 H, s). LRVS : rnlz
534 (M1l )+ 15 EXAMPLE 112 (+1-3-Ethyl-5-(5-(4-ethyl pi oera2|n 1

yl sul phonyl ) - 2- (2- et hoxy-1 met hvl et hoxy, %1tvvr| di n-3-v11- 2- net hyl

- 2. 6-di hydr o- 7H pyr azol oL4. 3-dl pyri mi dih- 7one (isoner 1 ) and ?0 EXAMPLE
113 Fo und: C, 56.79; H, 6.30; N, 18.49. C:ﬂHagNoOg,S 0.50 Hz0; 0.25 C4Hy00

(- 1- 3- Et hyl - 5- ~5- ('4- Et hvl oi oer azi n- 1- yl suphonyl’) - 2- ( 2- et hoxy- 1net hyl et hoxyl
pvri di n- 3- r;enlﬂr@sr@eﬁﬁv’/]52‘166cﬁa’l)[ﬁl,r éB'ﬂ%@yr&z{@lQﬂl:ﬂ) 3094y BHni HiEA- (BHahe

(| somer 2). 22 08 L N 92" oMy, PR 2P R 8% @ BNe™ N
s (4H,m), 3.32-3.46 (4H,m), 4.75 (2H,q), 5.70 (2H,s), 7.18 (1H,d), 7.22 (1H,m),
7.62 (1H,m), 8.58 (1H,d), 8.63 (1H,5), 8.00 (1H,s), 10.66 (1H,s). LAMS: m/z
650 (M+1)"

, S

(1
(29ny,
d), 2.

EXAMPLE 50
10 5-[2—Ethoxv~5—(4-allvl-2(8),S(R)-diméthvlpiperazin—1—vlsulphonvl)pvridin-S-yl]~3-

n-propvl-2-(pvridin-2-vl)methvl—? 6-dihvdro-7H-pyrazolo[4.3-d1pyrimidin-7-one
A solution of (-)-1-allyl-2(R),5(S)-dimethylpiperazine (WO 83/15062;

502mg, 3.2mmol) in ethanol (4ml) was added dropwise to a stirred suspension

of ihe title compound of Preparation 63 (800mg, 1.6mmol) in ethanol and the
15 reaction mixture stired at room temperature for 18 hours, then evaporaied
under reduced pressure. The residue was pariitioned between agueous
sodium carbonate solution (20ml) and ethy! acetale (20ml), the phases
separaled and the aqueous phasé exiracted with ethyl acetate (2x20ml). The
combined organic solutions were washed with brine (20mi), dried (Na,SO,) and
20 evaporaied under reduced pressure. The residual orange oil was purified by
| column chromatography oh silica gel, using an elution .gradient of
) “dichloromethane: methanol (100:0 1o 98:2), followed by trituration with ether, 1o
alford the litle compound (550mg, 57%) as a colourless foam. Found: C,
58.07; H, 6.37; N, 18.18. CaoHzsNOsS requires C, 52.38; H, 6.31; N, 18.47%.
25 & (CDCly): 0.95 (3H.1), 0.89 (3H,d), 1.24 (3H,d), 1.58 (3H,1), 1.72 (2H,m), 2.27
(1H,dd), 2.73 (iH,dd), 2.82 (1H,m), 3.00 (4H,m), 3.20 (1H;dd), 3.48 (1H,dd),
3.85 (1H,m), 4.75 (2H,q), 5.22 (2H,m), 5.68 (2H,s), 5.74 (1H,m), 7.08 (1H,d),
7.22 (1H,m), 7.62 (1H,m), 8.58 (1H,d), 8.67 (1H,s), 9.08 (1H,s), 10.69 (1H,s).
- LRMS: m/z 607 (M+1)".

30 “



02 DEC 2004 W 99154333 _85_ PCT/1B99/00519 The racenate was prﬁgfbﬁﬂ
(70% fromthe title conpound of Exanple 78 and 1-ethoxy- 2- propa 2004
foll owi ng the procedure described for Exanples 104 and 105. ' 5 This
racemat e waswaus¥y/fexd by chiral HPLC using an AD 250 col umm, arfEfTA8Rps!?

i sopropanol : di ethylam ne (70:30:0.3) as eluant, to give enantioner 1. This
product was further purified by colum chronmat ography on silica gel, using
di chl oronet hane: nethanol (97:3) as el uant,52and evaporated fromether, to
~0 afford the title conpound of Exanple 112 (52ng, 15% 99.5%e) as a foam
[a] D = +18. 60 (c=0.067, dichloronethane ) Found : C 53.20; H 6.70; N,

17.78. C24H3$N~05S; 0. 5H20 requires C, §§a 6.69; N 18.07% 15 8
(CDC13) : 1.04 (3H t), 1.25 (3H t). 2t)) 1.52 (3H, d), 2.42
(2H, q), 2.57 (4H, SUth\@—SO% &ﬁhhy@)per@zﬂrﬁs (4%léu|;1iﬁon\,3) 8028 ddH (mn) , 4. 08
(3H s), 5.60 (1 H-m, B 6L (I H s), 8.94 (L H s), 1081 (L H ). LRMS

: mz 534 Ml bﬂeﬁhvle‘lhmvmmm@:nﬁml]&%hmemmmmazpkanv{)rxaeihv’efz‘y@;élhv&m Ated
{11 ny, 3% 99.5%e) follow hg the sgﬁ :‘Pdﬁﬁﬁgﬁgﬁ‘ ?OorF hat descri bed for
Exanple 112. .. [app = -19.43 (e=6" Found : C, 53. 34;
H 6.66; N, 17.86. C24H35N~05S; 0. 5H20 requires C, 53.12; H ?5 6.69; N,

18.07%b (CDC13) : 1.04 (3H, t), 1.25 (3H, t), 1.40 (3H, 1), 1.52 (3H d
2.42 (2H, q),Opi&ned ae)a Whitedoar (B2%), gyomehqm@mmmuncg estematmfPMﬁ%

Ui i 2 baare dipaynafd = rleplolinitio & datesslse Ripiielte 11°

Icr ntsﬁm 0%{ ﬁFfu‘J‘hd‘&'S Esyila: 5t (513; Rt hg| 78, 18 BNy S Thasylides26( 51.74; H,
met hoxyne
pr ot aoxyl>/pyr i ém@ 8L 201 1 Pembt{BACI 6102 1t§kdr B, 7182-4pHaAbl165Q (3Hd Opya-#Ri(@dHnak- o

d 1
?e) ag Et hyl - NS% ‘(]%Fé’f‘hy? 84&9‘?%}?“ T Sol.ﬁ i:)eh nsi)l 53 %2 ? On{aﬁ honn%tﬁ?y 1Hri rP ~~1
~pyridin-3-yl y-g& @Bt @yl 6.8361 8, By,d.99 ZH—ipw &z&0 0f H 453808y rH N )din 0-:67 On s).
(isomers 1 and 2

LRMS: m/z 600 (M+1)”




1S 20 ?s ~0 0 _OHN~N. NW N~ ~N1 o0o=s=0 C-J~ NJ ~0 0 _OHN~N. Nww N ~
~N o=s=0 CND N The title conpounds ofi Exanples i 14 and 115 wfr @ BEG a108%d
(11 % 93%e) and (6.7% 9 7%e) respectively fromthe title conpound of
Exanpl e 78_ and ,1net hoxy-2-butanol, using the procedure descrj '

Exanpl es 1\3@%(%53%09. [a]D - +37.04 (c=0.097, dichlorone thalﬁé‘f3 C?B)Pls 9: C,
53.36; H 6.73; N, 17.84. C2~H35N~0$S; 0. 5H20 requires C, 53.12; H, 6.69; N
18.07% b (CDCl,;) : 1.03 (6H m, 1.39,(3H t), 1.92 (2H m, 2.42 (2H q),
2.57 (4H, m, 3.02 (2H) q), 3.16 (4H ﬁ) 3.51 (3H, s), 3.66 (1 H m, 3.77
(1 H m, 4.08 (3H s), 557 (lgkavPLEB1G68 0 H s), 8.88 (1 H s), 10.84
(1 H s). LRM : mz 534 (Mtl)+; and afl =-40.08 (c=0.093, dichloronethane)
Found : C, 53.44; H, 6.75; N, 17.76. C24H-~N~0$5; 0. 5H20 requires C, 53.12;
H 6.69; N 18.07%b (CDCl,5) @ 1.03 (6H m, 1.40 (3H t), 1.92 (2H m,
2.42 (2H, q), 2.57 (4H, rn)], 23.02 ( q), 3.16 (44, m, 3.51 (3H s), 3.68
(1 H m, 3.7 (1 H m, 4. n57 (1 H m, 8.61 (1 H n, 8.89
(1 H s), 10.83 (1 H, 5s). .99/ 54333 -87 and EXAMPLE 117
EXAMPLE 116 -3-Eih |-5- 5- 4- lsul hon | -2- 1- ridin-2- 1
et hox ridin3-yll-2-nethyl - TR pyr zo’i"\o(4. 3-d~pyri m di n-7-one
(isomer 1) s _
(+)-3-Ethyl -5-~5-(4-ethyl pi pefazi n- 1-yl sul pho -2-(1-(pyridin-2-yl)ethoxy
| pyridi n3-yl ~-2-nethyl -2,6-d hégdr 0- 7H pgrazol of 4. 3-dl pyri m di n- 7- one

(i somer 2) 10 -

9

A group 6f analogues based on the structural formula identified above, in
which the R'® substituent is varied, was obtained by the technique of high-
speed analogue synthesis (HSAS) as described hereinafter. '

A 0.4 M solution of triethylamine in dichloromethane (100pl, 40umol) was

10 added 1o each well of a 96-well plate containing the required.range of 1-
substituted piperazines (10pmol). A 0.1M solution of the title compound of
Preparation 63 in dichioromethane (100ul, 10pmol) was added 1o each well,
then the plale covered and shaken at room temperature for 18 hours. The

! reaction mixtures were filtered through a 96-well filtration block, which was

15 washed with dichloromethane (1ml), then the filtrales evaporaied under
reduced pressure. The residues were dissolved in dimethylsulphoxide (1ml)
and purified 5y HPLC using a 5u Hypersil C18 column (10x0.46cm) with a flow
rate of 4mi/min and an elution gradient of 0.1% trifluoroacetic acid in water:

acetonitrile.



>> 20 ~s O N OHN ~-N. N wwN~~N1/ O=S=0Oi CND N PCTIl B991 @Eg @0‘!
ONN~N N N~\NI / O=S=OCND N The title conmpounds of Exanpl

117 were obtained as_solids, (4% 99.0%e) and (2% 99. 0%e) res ectl vel 9y
fromthe tit'8O88Rbend of Exanple 78 and 1- (pyridin-2-yl) et hahb]AB99/005]
(Helv. Chim Acta., 1955, 38, 1114), followng a simlar procedure to that
descri bed for Exanples 112 and 1'i 3, excepl. that hexane: isopropanol:
diethylamine (70:30:1 } was used as the HPLCeiuant. ja]p = -90.11

0.033, dichl , 1.40 (3H, t), 1.80
EgH 03 ¥ (gﬁowgﬁ@a%lm&n cbﬂ%@lﬁbs wé'rquu§%?iaéxlréd o (10 (3H) 5 8. 69

(1 H q), 7.3EX@hplen), 7.75 81 H, m, 8.54](BME s), 8.75 (Rentieh iinfs 50
(1 H d), 13|14 (1 H s). LRVS : mz 553 (MH)'"' ja]p = +82.02 (c=0.040,
di chi oromethane ) 8 (CDC13} | 1.04 (3H, t))|{n&@ (3H m, 1.8mn13H d),
2.41 (2H) q) [ 55 (4H Ty, BT09S3T18 (6H A—40—(3H—sH—B-69—(1—H; ),
734 (2H m | ¥ 75 (1 H m, ?.523_1(1 H s}, l§'8’7n (1 H s), $-88 (1 H d
0 13.16 (1 H §). LRVB : mz 5563 (tv+l )+ O auPEE 2004 1vO 991 54333 - 88
PCT/ | B99/ 005I{9_EXAMPLE 118

~+) - 3- Et hyl - $5&5- (4- et hyl pi pem- 1-yl sul phB8Y1) - 2- (2- net Haxye1 (R) - met hy

5 et hoxy) +
pyridin-3-yll-2-nethyl-2,6-d dro- 7H pyr az 3"\3(20 3-dl pyri mjdi n-7-one 0 ~OtO
HN ~-N NN ~ "'.}5'3

629 5.70
(M+1)*

54 ' 659 6.02
CH,0
55 '/UC)) 672 5.36
: | 6] (M) .

56 i 708 8.24

o

/
2
f

\

| M+1)* T
] (M+1)

58 : ~ 617 545
Nl - (M+2)+

59. . X 616 ' 5.57
| N (M+1)*

60 \I/ N 617 7.38
N = (I\A+1)+

" = point of attachment of R™




'/ O=S=OCN J,NJ Arnixiure of the title conpound of exanple 78 (2.0g,

4. 2mmol ) and potassi um bi s(trinethyfsilyl)amde (4.2g, 21.0mol) (i b DEE 2004
title conpound of Preparation io 165 (16ml), was heated at 110C for

hours. i he/®apisast M xture was concentrated under reduced pregsgge,@e@d t he
residue purified by colum chromat ography on silica gel using an elulion
gradi ent ~ of diethylam ne: nei hanol:ethyl acetate (2.5:0:97.5 to 0:7
0:90). i he product was purified furthergby colum chromatography on silica
gel using nethanol: et hyI acetate ~5 (2% 97.5) as eluant 1o afford the
fitle conpound (640rng, 29% as a sdiXdMAEdugd : C 53.16; H 6.54; N,

18. 37. C2~H33N; 05S; 0 X H~ ui res C 53.21; H 6.49; N, 18.25%[adp
= +16.6 (c=0.10 nmebHe oy)-9-48)4. 5-{rimethipiperiaziny- 1. 52 (3H,
d), 2.42 (2H, 3( 3H,

s), 3.66 (1 . 3. ) 1 H,
s), 8.935(1 H s), 10.82 (1 H, s) dm\'/ﬁmdnmi’-bn‘ézo {I\/H )+ 0 J 02 DEC

52 Et hoxy. 5. (ACRIAFR AR HEESA10 (V70T HENG) JR97 1o il ppmesuitngl -2 m

et hyl 2. 6-di r p N- Nl4 4\
oo 1 oD KPR ot @raogéﬁp?’%{l%%é@%ﬁyﬁ ‘%@'Isa%% B8 m@PW 1801t sU2);
triethyl amumsng 4hénmocﬁdlram>lf)Emplea&lﬂedf—'bona sﬁl (B5.08; bf, 6.08; N,t1®42.

d of P 164 (211 :ny, 0,53 di chl th 6
o o T eHAL Pt e Ay cOsSAR L4 ERLgeTEL e Gt

i ol or Sherteenel LR Erh P % A PR PRHGRMGRS B it mop ! O

onet'hane? net ha as ‘él uan oun
(210ny, 85%RHY, 4.7hi(RH,1j,0288 &H.EDGL3R (1H.4AR67£22H(1H,)m), 17@2 (15HM) B, 581. 58

S)’H 4t)76 {2(%%l éf"s‘%%w(sf{{géi)m : n%bﬁ 7%1(%%‘ é)g)kgﬂ% 6‘%/2(1%1”@? SQLRI f| éo: (ﬁsz
490 (Mrl)i ~s EXANPLE 120

5- ~2- Et hoxy- 5-f 4- (prop-2-yl) pi oerazi n- 1-vl sul phonyl | pyridi n-3-vii-3-ethyl -
met hvl - 2, 6- di hydr o- 7H pyr azol of 4. 3- dXAMPKEIB2- 7- one

15 3-Ethyl-5-[2-(2-methoxyveihoxy)-5-piperazin-1-ylsulphonyhpyridin-3-yi}-2-

(pvridin-2-viimethvi-2.6-dihydro-7 H—pvrazolo[4.B—d]pvrimidin-%one

A solution of the title compound of Preparation 64 (200mg, 0.40mmol) in

dichloromeihéne (10ml) was added dropwise to a stirred solution of piperazine

(136mg, 1.58mmol) and triethylamine (110pl, 0.78mmol) in dichioromethane

20 {(10ml) and the reaction mixture stirred at room lemperature for 1 hour, then

washed with water (10ml), dried (MgSO.) and evaporated under reduced

) pressure. The residual yellow solid was purified by column chromatography on

silica gel, using an elution gradient of dichloromethane: methanol (88:2 10 92:8),

followed by trituration with dichloromethane, 1o give the title compound (189mg,

25 86%) as a white foam. Found: C, 52.75; H, 5.43; N, 19.18. CosH3oNg0sS; 0.75

H20 requires C, 52.85; H, 5.59; N, 18.72%. & (CDCl3): 1.30 (3H,t), 2.94-3.13

(10H,m), 3.58 (3H,s), 3.88 (2H,1), 4.79 (2H,1), 5.68 (2H,s), 7.10 (1H,d), 7.22

(1H,m), 7.62 (1H,m), 8.58 (1H,d), 8.62 (1H,s), 8.98 (1H,s), 10.82 (1H,s).
LRMS: m/z 555 (M+1)". '



O ~OHN.~-NN--N~~N(/ O=S=O.. | CND N 12DEC2004V\099/052 @8
PCTII B99/ 00519 (bt ai ned asavx/mte solid (71 %9, fromthe title™c 4

of Preparation 164 and 1-(prop-2-yl)-piperazine, follow ng the }procedure
descri bed in ERMBFBI5 119. S (CDCL3) : 0.99 (6H, d), 1.40 (3HFGYIBIYIBP
(3H, i), 2.62 (4H, m, 2.70 (1 H m, 3.02 (2H, q), 3.13 (4H m, 4.08 (3H)
s), 4.74 (2H, q)) 8.62 (1 H, s)) 9.03 (1H, s)) 10.64 (1 H s). LRMs: mz
490 (M+1 )'' to EXAMPLE 121 - 56 -

5- (2- Ei hoxy-5-f4-(~yridin-2-yll pi perazj A honyl | ~ri di n-3-y|)-3-ethy|
- 2met hyl - 2. 6- di hydr o- 7H-ayr azol 0(4 3- dM’_ 7-one 0 1 ~ONN~N, . Nww
N ~ ~N G=S=0 %\I@t M. o : ) . i . ) M,g 2-
g
procedure descrl bed i nyExrmMWleQ ﬁmhvcbo(@@mquog ammmdtw 011659 (3H, t),

5 62 (o1 1 7474 ised Py Slue e Epolgoior peplect laaghng o g8famd),
10.65 (1 H  s)yoi L&Y biShAmedR il hide f830mg; 3! ﬁrﬁﬂdﬁé’?@ﬁ%réﬁx%&hlcg'sm

was healed in a sealed vessel at 110°C for 48 hours, then allowed to cool and

evaporated under reduced pressure. The residue was azeotroped with
dichloromethane: methano! (95:5), then partitioned between water (10ml) and

10 dichloromethane (15ml). The phases were separated, the aqueous phase
extracted with dichloromethane (2x15ml) and the combined organic solutions
dried (MgSO.) and evaporated under reduced pressure. This residue was
purified by column chromatography on silica gel, using dichloromethane:
methano!‘(97:3) as eluant, to yield the title compound (170mg, 50%) as a yellow

15 solid. Found: C, 54.50; H, 5.64; N, 12.98. CasH3oNg04S; 0.75 H,CO requires C,
54.38; H, 5.75; N, 20.29%. 6 (CDCls): 1.02 (3H,1), 1.32 (3H.,t,) 2.40 (2H,9),
2.55 (4H,m), 3.06 (2H,q), 3.14 (4H,m), 4.26 (3H,s), 5.68 (2H,s), 7.14 (1H,0),
7.22 (1H,m), 7.64 (1H,m), 8.58 (1H,d), 8.66 (1H,s), 9.05 (1H,s), 10.59 (1H,s).
LRMS: m/z 540 (M+2)".

_ EXAMPLE 64 )
) 5.12-Benzviloxy-5-(4-ethylpiperazin-1-visulphenypyridin-3-yi1-3-ethyl-2-(pvridin-

2-vlimethyl-2 6-dihydro-7H-pvrazolol4.3-dlpyrimidin-7-one

Potassium bis(trimethylsilyllamide (360mg, 1.81mmol) was added to a

25  slirred ‘solution of the litle compound of Example 1 (200mg, 0.36mmol) in
benzyl alcohol (5ml) at 100°C and the reaction mixiure stirred for 14 hours, then
allowed 1o cool. The resulling mixture was parlitioned between
dichloromethane (10ml) and brine (10ml), the phases separaied, the aqueous
phase extracied with dichloromethane (2x10ml) and the combined organic

30 solutions dried (NapSO.) and evaporated under reduced pressure. The

residual benzyl alcohol was removed by Kugelrohr distillation, then the crude



PC7"/1 HO9/OQS | 9 EXAMPLE 122

3- Et hyl - 5- ~2- ( 2- met hoxy- 1- net hyl et hoxy) - 5- (4- (pyri di n- 2-yl ) pi pel azDREC12004

yl sul phonyl | pyri di n-3-yl | -2-net hyl -2, 6-di hydro- 7H pyrazol o(4

3-d~t ~yri nvdisasgzpne 5 ~O O ~OHN ~N, NN\ \N | O=S=0Oi CND NMP&OHIL um
bi s(lrimethylsilyl)amde (76ng, 0.38mvl) was added to a solution ~o of the
title conpound ofi Exanple 121 (50ng, 0.05mmol) in 1-rnethoxy-2 propanol
(5m) and the reaction heated under refl-é& for 18 hours. The cool ed m xture
was purified directly by colum chroma

k t ogr aphy on silicaqel using .
di chl or onet aeSuClrePHERRA (R6: HHoldre| &gg‘img@%@?@f d @he $H48 e WnpysiHg
32ng, 599 Ol 41k S0 - oflr 3 -
g. 04" {2H, %)ﬁéﬁ&?ﬁﬁ%’bgﬁ%ﬁhm%@% (f(ég ,'gg?a%?%’@?ﬁ?eﬁ H'roiv\g]‘%? te Be @ﬁ}"%@ ;,d
5.60 {1 H nBemd, 680%2Hs N, whitd7 solidH, fgundB. 16, (89192; djl, B6E3 I, i174H0s),

8.4 (1 H s), 10.81 {1 H s). LRVs: rn/z 569 (tvlll )N+ 20 U1l a-C 2004
\ WO 991 5483 pas4NeDLS0903EsH0 requirse i £9.823H, 5.64; N, 18.02%. & (CDCly):

P nyar BT APE AL G 1R BB A5 ne B R R

0=s=0 1 CND dHA)M5xtaizH @), ¥he (11)®, 2@peueh)ol7. 42 ¢permy),inb2 128, 0h5986g,
1.21 mmol ) and potassium bis(trimethylsil '

l5_/ll ) am de 723m%, 3. 62n’m)rln) I n
et hanol (20riL),MhB.AB 4l Bef)aiB-62dtHor 9102 hidhes 1Tho8 (dEa$ledLRbkzeImVzTiRd 5
cool ed m xt L{f\ﬁ.‘\S\aS
10
| EXAMPLE 65
5-15-(4-Ethylpiperazin-1-visulphonyl)-2-(furan-3-vimethoxy)pvridin-3-vl]-3-n-

propvl-2-(pvridin-2-vYmethyl-2.6-dihvdro-7H-pyrazolol4.3-dlpvrimidin-7-one

Potassium bis(trimethylsilyl)amide (176mg, 0.88mmol) was added 1o a
15 stirred suspension of the title compound of Example 26 (100mg, 0.17mmol) in
3-hydroxymethylfuran (4ml) and the reaction mixiure heated under reflux for 24
hours then allowed to cool. The resulting mixture was eraporated'under
reduced pressure and the residue purified by column chromatography on silica
gel, using dichloromethane: methanol (85:5) as eluant, 1o furnish the title
20 compound (33mg, 31%) as a pale yellow foam. & (CDCls) 0.93 (3H,1), 1.04
(BH,1), 1.72 (2H,m), 2.41 (2H,q), 2.55 (4H,m), 2.89 (2H,1), 3.14 (4H,m), 5.63
(2H,8), 5.68 (2H,s), 6.60 (1H,s), 7.08 (1H,d), 7.22 (1H,m), 7.44 (1H.s), 7.64
(2H,m), 8.57 (1H,d), 8.68 (1H,s), 9.02 (1H,s), 10.53 (1H,s). LRMS: m/z 619
(M+1)",
25
EXAMPLE 66
5-15-(4-Ethylpiperazin-1-yisulphonyl)-2-(pyridin-2-vimethoxv)pyridin-3-yi}-3-n-

propyl-2-(pvridin-2-yYmethyl-2.6-dihydro-7H-pyrazolol4.3-dlpyrimidin-7-one

A stired mixture of potassium bis(irimethylsilylamide (260mg,

30 1.32mmol) and 2-hydroxymethylpyridine (5ml) was heated at 100°C for 1 hour,



to evaporated under reduced pressure and the residue purified by caol
chromat ography on silica gel tw ce, using dichioronethane: net hafok [@'Zﬂﬂﬁ
as eluant. The product vas triturated with ether to afford the title
conpound (358n@99/623D) as an oft-white solid. Found : C, 52.71;PCHIBE/ESY N
20.48. C2,H2sN;, 0AS requires C, 53.04; H, 6.15; N, i5 20.62%b (CDCl, ;) :
1.04 (3H, t), 1.40 (3H, t), 1.60(3H, t), 2.A2 (2H q), 2.58 {4H m, 2.99
(2H, q), 3.16 (4H m, 4.28 (3H, s), 4.78-68H, q), 8.64 (1 H s), 9.08 (1
H s), 10.80 (1 H s). LFivMs: 476 (M+1)'" 20 25 02 DEC 2004 WO 99/ 54333
-93 EXAMPLE 1Q‘zprp@‘|g ltHgoLooReynd of Exanmiple 26 (150mg, 0.26mmol) added and the

Sobyl I 2°é.yh5 o PRABIDEE0 31 o8 € ORTAMORET RE e aiiha chofFhltg fef'™P
O=S=0 i Np@rt%héb”@éh&é‘éﬂrh)dtf:lﬁl@l‘ﬁrh@mahbt I(ﬁomrrramn@naé Pr@ﬁ:c}ir ahd qj’hals59

foll ow ng a simlar procedure to that described in Exarrg ) =ound :
53.68; H, 6.3gepajtd® W IG2AWERNE PHESEeqXiraciedCwits3dio lorqamesweg@ (2x)10ml).

20.03% 10 8 13 6F 4
0, 2,58 (ar TR, ot Aredyt Panheetdibied wyets) (&b Peparss, i
EXIgSt (~I1PEE i)zgec?%c@% (prdsuse, #Hen78irel fosiclal LidRw iz 619r14|e(dv**$y)tolumn

3- Et hv1- 5- ( 5- ¢thrasnaipppRpet 87 $ilica gek wsiaiahjorzmethesehesiy Bcetate: methanol
SR) net hyl et ho

“1. 6- di hydr o- Wﬁﬁfa%ﬁc?% %ya@},&f%ﬁ{@i e tillg Eompoynd (35B9q INp-RF @ Whilgy
O=S=0i 5 solid. §(CDCls): 0.94 (3H,1), 1.03 (3H,1), 1.73 (2H,m), 2.40 (2H,q), 2.55 (4H,m),
) 2.98 (2H,1), 3.14 (4H,m), 5.69 (2H,s), 5.92 (2H,s), 7.07 (1H,d), 7.21 (1H.m),
7.33 (2H,m), 7.62 (1H,m), 7.76 (1H,m), 8.58 (2H,m), 8.81 (1H,s), 8.85 (1H,d),

12.80 (1H,s). LRMS: m/z 630 (M+1)".

15 EXAMPLE 67
5-[2-(2-Dimethylaminoethoxy)-5-(4-ethylpiperazin- 1-visulphonyhpyridin- 3-yil-3-

n-propvi-2-(pyridin-2-vlimethyvi-2.8-dihvdro-7H-pyrazolol4.3-dlpyrimidin-7-one

A mixiure of the titlle compound of Example 26 (200mg, 0.35mmol),

potassium bis(irimethylsilyllamide (352mg, 1.76mmol) and 2-

20 dimethylaminoethanol (1.5ml) was stirred at 80°C for 18 hours, then allowed 1o

- cool. Water (5ml) was added, the mixiure exiracted with ethyl acetaie (3x5mi)

) and the combined extracts dried (MgSO.) and evaporated under reduced

pressure. The residue was purified by column chromatography on silica gel,

using an elution gradient of dichloromethane: methanol (85:5 to 80:10), to give

25 the title compound (147mg, 68%) as an off-white foam. Found: C, 56.35; H,

£.37; N, 20.12. CazeHaaNgO.S; 0.50 H,0 requires C, 56.29; H, 6.52; N, 20.37%.

& (CDCl3): 0.84 (3H,1), 1.04 (3H,1), 1.72 (2H,m), 2.43 (8H,m), 2.56 (4H,m), 2.74

(2H,1), 2.95 (2H,1), 3.15 (4H,m), 4.80 (2H,1), 5.67 (2H,s), 7.07 (1H,d), 7.21

(1H.m), 7.61 (1H,m), 8.56 (1H.d), 8.62 (1H,s), 8.75 (1H,s), 12.23 (1H,s).
LRMS: m/z 610 (M+1)".

L3
[en]



CND ... NJ 0 2 DEC 2004 WO 99154333 -94 PCT/1B99/ 00519 A 'xi lﬂ’c% %ﬂ#t he
title conpound of Exanple 123 (70ngy, O0.15mmvol) and potassium =

bi s(trirnethylsiiyl)amde (150ng, O0.74mmol) in the title conmpound of s
Preparati owg o331 m ), was stirred at 110C for 18 hours. ThReTapwlme9

m xture was concentrated under reduced pressure and the residue partitioned
bet ween water (5m ) and di chl oronethane (5m)) and the m xture neutralised
by the addition of solid carbon dioxide.. ghe | ayers were separated, the
aqueous phase extracted wi th dichl oronmet hane (2x5nml), the conbi ned organic
solutions dried to (Na2S0~), and eva;ﬂ&M&Mer reduced pressure The
crude product was purified by col

et hyl acet at 25 (4F BYIRREIRZINAT gy, . oY
(62ng, 80%. Pp@%@@pwdﬂn Q"vl)(rﬁé’ihvf-iﬁ éh@@ro(?ﬂpﬁrézolé[@@d@é’\ﬁlm@n 7?orﬁb2
(2H, ), 2.58° , mZ2. 98 (ZA) q), 3. aH, 58 {3H, S5), 3.70
(2H, m, .28 (3hA ns)cmrs @8p@11ass{urmjb)s Bnrae!hmllﬂ ar@)c)e @Egnmg 10188nsr)upl)1anc07
{1 H s). LRVb: nmz

5-f 5- (4- Et hy4ﬁPYGWPﬁM)g“\R@UPWH%E@mJXP‘Qa% f%ﬁééw’i‘}xl/%q Coxy§py i IRE e 1. m
ei hyl 3-n-pr Av I 8& 0, I H
NN N R e SR 2eieohe’, Qa3 S et
124 (111 ”Q)mﬂdll’r@ﬁ'ﬁmrédaaﬂdﬁemotaﬁmwnHmurétrleiet mmsﬁmguamh chet(1 22 Gvags
1.13mmol ) in 2-met hoxyet hanol § was stirred under reflux for 18 hours.

Tfi ~e cool edPaRiengd %’e€0aﬁ’@ it é00ml)pand piehgemeianen d2 etz 3negphases
PCT/ | B99/ Q a%%f r{c?mé‘:s a%@pﬁgé I\A%%ﬂeﬁmrﬂt &eqlﬁomr)r 'dfr[bs%éés_cgglég{sm

chr omat oé) o si1ica or one ane
el want, and évaﬁwateﬁetdndmrsfecﬁldedr pr(assafef orTdhet mldmallyelknmpdumis (sitg) B4%

as 4 Whl te Cc:roygrtn%léhlrgr%a?ggl;rlaphy on silica gel, using an elution gradient of ethyl acetate:
rmethanol (90:10 to 80:20), to yield the titlle compound (33mg, 30%) as a white
solid. & (CDCis): 0.85 (3H,1), 1.04 (3H,1), 1.74 (2H,m), 2.42 (2H.,q), 2.56
15 (4H,m), 2.64 (4H,m), 2.90 (2H,1), 2.9S (2H,1), 3.15 {4H,m), 3.80 (4H,m), 4.75
(2H,1), 5.68 (2H,s), 7.12 (1H,d), 7.25 (1H,m), 7.63 (1H,m), 8.58 (1H,d), 8.62
(1H,s), 8.92 (1H,s), 11.16 (1H,s). LRMS: m/z 652 (M+1)".

EXAMPLE 89
20 5-[5-(4-Ethvipiperazin-1-visulphonyl)-2-(1-methvipiperidin-4-vioxv)pyridin-3-yl]-3-

n-propyl-2-(pyridin-2-vmethyi-2.6-dihydro-7H-pvrazolol4,3-d]pvrimidin-7-one

) Caesium t-butoxide (76mg, 0.37mmol) was added o a stirred solution of
the title compound of Preparation 118 (160mg, 0.24mmol) in 3-methylpentan-3-

ol (5ml) and the reaction mixture stirred at 120°C for 3 hours, then allowed 10
25 cool. The resulting mixture was evaporated under reduced pressure and the
residue parlitioned between dichloromethane (10ml) and water (10ml). The
phases were separaied, the aqueous phase exiracied with dichloromethane
(2x10ml) and the combined organic solutions dried (MgSO.) and evaporated

under reduced pressure. The residual yellow oil was purified by



s Found : C 52.87; H 6.35 N, 18.68. C2~H33N7(bS requires C, [,S%_BJEC 704
6. 40; (N 18 87% 8 (GDC13) : 1.02 (6H, rr~), 1.85 (2H, m), 2.42 (2H"9),
2.57 (4H, 2H, t), 3.16 (4H, m, 3.60 (3H, s)) 3.86 (p¢haBbIwosr. 27
(3H_s), 4. ;%%154% 8.62 {1 H s), 9.00 (1 H s), 1051 { 1 H s). ~o
LRVB : mz 521 (M+2)+ EXAMPLE 127 5-(5-f

4- Et hyl ai per azi n- 1-yl sui ahonyl ) - 2- (f

oyal ﬁl n-2-yl ) met hoxyl pvri di n-3-yl ~- 1met hyl 88 - propyl -

6- di hydr o- 7H i i din e I I I

.. OSSO N C %{ ?m? %%?nr%xw&'?% %Ine tlemt? egc%cl)rrpgtgj?ﬁa %\k EIUI\‘Mne géf%lt drfrg,
0. 20mol ) anddmﬂ@@smmnnbesmbmmmgssongzsrﬂ eg I{DZ;ﬁM;vm@ the. mmmonnpound as
pyri di ne-2-met hanol (2n7) was stirred at i then ¢

The sol vent wasyelEvoieambyd Kugélla)oi-94i §I‘i )] étQ%?{‘EHéhd ?ﬂéﬁe@ d%éov(e%‘ m

purified by calu C Si

{Tﬁt h?n;): (95: 8)25;22% h%gﬁﬁﬁgﬂgpﬁgé{ﬁc@*{wﬂ ?ﬁ@?ﬁ}g{@d%ﬂé hi ?g(hgﬁ?grd
e title co g79(28ss)a 7500 I8 B, FCREY3NH, m),17.68 16-Hm 571 ﬁ-?d

(2H, m, 2453032’5?2'(? ggms ( é C%{ZHJG) 3.16 (ng )nia ( )

(3H, s), 5. 948{62H(1Is)s 9709616@91.1@@63 IHas ). (URMS: nw2§3@dhf(+ﬂ b, 2s s) 8.86

{2H, d), 13.34 {1H, s). LRIUS: mz 554 (M+tl )+ 02 DEC 2004 WD 99/54333

PCT/ 1 B99/ 00519 EXAMPLE 128 (+)-5-f

5- (4-El hvl pi perazi n-1-yl sul phonyl ) - 2- ( 2xrenhogy7d - r net hyl et hoxy) pyridin s

3-vl 1-1-net hyl 3-n-propyl -1, 6-di hydr o- 7/H pyrazol of 4, 3-dI m di n- 7-one and
EXAMPLE 129 5.12-Ethoxy- 5 (4 ethyi- 4%xndop|perg>z/m 1 ylsulphonvl)pe%dm 3-yi]-3-ethvl %

(-)-5-(5-(4-Ethyl
in:3 y(~- 1( met hyIy gl Irﬂbé'ir?%*lﬁf&)’?) g%rel d

~sorner 1 and i somes ke (beIh%OIItI@ co@ujrdwm oN E\kamprII (mssn@ i0.32mmol), 3-

chlorobenzoic acid (13mg, 0.08mmol) and dichloromethane (10mi) was stirred

at room temperature for 20 minutes, 3-chioroperoxybenzoic acid - (112mg,

15 0.32mmol) added and the reaction mixture stirred for a furlther 18 hours, then
partitioned between dichloromethane (20ml) and aqueous sodium bicarbonate
solution (10ml). The phases were separated, the aqueous phase extracted with
dichloromethane (2x20mi) and the combined organic squIIcSns dried (MgSQO.)
and evaporated under reduced pressure. The residue was purified by column

20 chromatography on silica gel, using dichloromethane: methanol (80:20) as
eluant, 1o furnish the title compound (82mg, 45%) as a whiIe_ powder. Found:
C. 5273 H. 5.67: N, 17.69. CagHasNsOsS: 0.50 CHaCl, requires C, 52.08; H,
5.44; N, 18.34%. & (CDCla): 1.30 (3H,1), 1.40 (3H,1), 1.58 (3H,1), 3.02 (2H,q),
3.20 (2H,m), 3.32 (4H,m), 3.48 (2H,m), 3.72 (2H,m), 4.76 (2H,q), 5.68 (2H,s),.

25 7.08 (TH,d), 7.22 (1H,m), 7.83 (1H,m), 8.58 (1H,d), 8.65 (1H,s), 9.03 (1H.s),
10.70 (1H,s).

EXAMPLE 71
5-[5-(4-Ethyl-4-oxidopiperazin-1-visulphonyl)-2-n-propoxypyridin-3-yl-3-n-

30 propvl-2-(pvridin-2-viimeihvl-2.6-dihvdro-7H-pyrazolo[4.3-dlpyrimidin-7-one

3-Chloroperoxybenzoic acid (23mg, 0.27mmol) was added 1o a stirred



CNDNJ ol ~O-OHNNw~/NN-~~NI O=S=0 CND N . The title BEUd?ﬂmf
Exanpl es 128 and 129 were prepared from Exanple 124 (17% . 5°en))) and
(15% 98.6%e) respectively, following a procedure simlar to that

descri bed wo ¢kxamapl es 10fi and 107, except that hexane :i SoOpFORBIOk0s)9
diethylamne :trifluoroacetic acid (85:15:0.2:0.3) was used as the HPLC
eluant. ja)p = +31.21 (c=0.067 dichl oronethane) Found : C. 53.77; H 6.71,
N, 17.$9, C24H3~N-05S;0.5H20 requires G g3.12; H 6.69; N 18.07% S (CDCl,
,~: 1.02 (6H, nm) 1.50 (3H, d), 1.84 (2H, nm, 2.42 (2H, q), 2.58 (4H, m,
2.94 (2H, t$01u80r17o¢ 4the nfjtje 3c&BpEBHY o©f , ERatdl¢ 2H8 )i 55hmg28 O(BHnnw)), ib. 58

1 H, . s), 8.0 (1 . 11.08 (1 H, s):. and = _34,10
Ec =0. og)z di @*ﬁ%@& *Pﬁjﬁ% 28’1%8@(‘1@ twedsé)agéoﬁémxw(’eé“é@%)N opg) %E%%W~5S
(rj)eqwlr gz ?Z%Fu%up@ 1h5‘n e@ gératé\’d u:H%e?’? @(LZ?:He(o(-\;Q@]sgbre 52 (ngsiﬁ)@'ét\%g@lgugiﬂﬁﬁ)bgf"i
3.59 (3Hs s@tolumn?@:h(r@rﬁatagrapmyz&(sﬂlﬂﬁ gpl, 568 cmhm)ron)ama%@a%c{mahbl:c%)zs ’

| fggi I(D%:T}_II B@%‘v" 1k 1?7@&%\;/‘3'_‘59%%8 1‘352?5 euaq ¥o afford EheD%%ezcgrﬁngn 9{4%??%?3
11 2 e o SRS e St e el o TE et el o>

yl' I 2-nmet hyl-3“n-prope
i 00 HN N NN\ {-)O~NH1 nP-380 (2N, J3 I5+PH, rA) 3.8t urél, ml) 8It® (zHi e), GOPp QRIA g Rf

- ohl or ofeenis Oéﬁmsw @52%2&"%%%6”5 b At 6T .05 Wbk,
' The re Stlg%ar\%ﬁmg) an H\@;hﬁ% 2 UEQHS: ?RF} g@j’+bonate sol ution

(5m), drie evaporat reduced pressure. The residual

foam was purified by colum chronat ogr aphy on sili ca gel, using an elution
gradi ent ofi dichl oronet hane: net hanol; nia (93:7:0 to 93:7:1 ) to
afford the title conmpound (1 i Ony, white solid. Found : C

50.71; H 6.27; N, BIEGRA-5G83H3SNvQAIxIRpibdresinGt -vRYidiond-2-(8. 30; N,
18. 00%8(CD013) . 1700 (3H, t), 1.40 (3H 1), L. 8L (2H ny, 2.98 (2H, t),

3.19 (2H, m, methaxyelppx yndm@tvl@-ﬁnp\/ﬁ;im-ziy me(mwz dlh\3:|r367}ﬁmraquo 4. 06
(3H s),,4.78 (2H, t), 20 8.63 (Y4B g\ rinfaiR-bhe s), 10.87 (1 H, s).

and

EXAMPLE 73
20 3-Ethyl-5-15-(4-ethyl-4-oxidopiperazin- 1-visulphonyl)-2-(2-

methoxvethoxyipvridin-3-vil-2-{1-oxidopyridin-2-vl)methyl-2.6-dihvdro-7H-

| ' pvrazolol4,3-dlpyrimidin-7-one

3-Chlorobenzoic acid (156mg, 0.086mmol) was added 1o a stirred solution

of the tille compound of Example 4 (223mg, 0.38mmol) in dichloromethane

25 (8ml) and the mixture stirred at room temperature for 30 minutes. 3-
Chloroperoxybenzoic acid (132mg, 0.38mmol) was then added and the reaction
mixiure stired at room temperature for 14 hours, then panitioned between
dichloromethane (5ml) and aqueous sodium bicarbonate solution (5ml). The

phases were separated, the aqueous phase exiracied with dichloromethane



LhMS : nmfz 536 (t~IT7)'" 2s 02 DEC 200h WO 9915d333 _g8 PCT/ | §99/[BED 180k
EXAMPLE 131

5- (2- Ei hox~~4- et hyl - 4- oxi dopi per azi n- 1-yl sul phonyl ) pyri di n-3-yl | -2-net hyl -3
-n prooyl - 2. 6W@ WddB- 7H pyrazol o(4. 3-di pyri m din-7-one N V-J- VCTMNB990510
5 btained as a white foam (81 %, fromthe title conpound of Exanple 80
follow ng the procedure described in Exanple 130. 8 (CDC13) : 1.00 (3H, t),
1.40 (2H, t), 1.38 (3H, t), 1.81 (2H) m, 297 (2H, t), 3.16 (2H m, 3.30
(4H, m) 3.50 (2H, m, 3.70 (2H, m, 4.08 (3H,, s), 4.74 (2H q); 10 8.64
(1 H s), 9. O(I)u(<10ﬂﬁ|) gfd the. coanbinep, orgrnia RuBIons dncScd)&N(glaQa )and Emmlah'ed

éfzngt E‘;lhyl ﬂ—, e(r eghggd presos)ﬁ'rg()pflr%erre%zlé@e %vaysl SHLP&ON c)olumgzchrrrgr%gtoo)a{ap y

et hoxvl pvri di @Tﬁsﬂ'xéé'g@ ”@:H%'an%l@‘hgh @f%%n?'?hFbﬁé@é%r%ﬁwa%edhﬂé{ﬁéﬁ%lq% 10 Qe

~0~ N O=S=01 | or oper benzoi c aci d ~~~as
added to aSsoI&(DtE@)n “tof givaethei finse tttlemp@nnd»uoﬂ B&&mp) é43!&)83$ E360iyg. CFcZJBm”nﬂZ,)

3"hour s. he. Rkt Gr 6 GeZ: 45 €7e ¢ e EHoNRRrST 0o breSeHeCaBa Ehd: 6.06
residue was puwyi{yedepy sc@imm): 1.28Q3R, tPE?@PaN}‘B,%é.?‘@% 898 (2H,m), 3.30
(4H,m), 3.50 (2H,m), 3.56 (3H,s), 8.72 (2H,m), 3.88 (2H,1), 4.80 (2H,1), 5.68
(2H,s), 7.08 (1H,d), 7.22 (1H,m), 7.64 (1H,m), 8.58 (1H,d), 8.68 (1H,s), 8.99
10 (1H,s), 10.84 (1H,s);

\ followed by the second title compound (50mg, 22%) as a solid. Found: C,
50.15; H, 5.81; N, 16.85. C,7H34sNg06S; 2.0 H,0 requires C, 49.84; H, 5.89; N,
17.22%. & (CDCls): 1.32 (3H,1),.1.42 (3H,1), 3.05 (2H,g), 3.18 (2H,m), 3.32
(4H,m), 3.53 (5H,m), 3.72 (2H,m), 3.86 (2H.1), 4.80 (2H.1), 5.81 (2H,s), 6.78

15 (1H,d), 7.22 (2H,m), 8.29 (1H,d), 8.66 (1H,s), 8.99 (1H,s), 10.90 (1H,s).

EXAMPLE 74 )
5-[2-Ethoxy-5-(4-ethvipiperazin- 1-visulphonyipvridin-3-y-2-(2-morpholin-4-

vhethvl-3-n-propvl-2.6-dihydro-7H-pyrazolol4.3-dlpyrimidin-7-one

20 Potassium t-butoxide (110mg, 0.89mmol) was added 1o a stirred solution
of the title compound of Preparation 120 (400mg, 0.66mmol) in 3-
) methylpenian-3-ol (20ml) and the reaction mixiure heated under reflux for 3
hours, then allowed 1o cool. The resulting mixiure was evaporated under
reduced pressure, the residue suspended in waier (10ml) and the suspension
25 extracted with dichloromethane (8x10ml). The combined exiracts were dried
(MgS0.) and evaporated under reduced pressure, then the residual yellow oil
purified by column chromatography on silica gel, using dichloromethane:
methanol (97.5:2.5) as eluant, to yield the title compound (65mg, 17%) as a
white foam. Found: C, 54.51; H, 6.95; N, 18.18.



PCT/ 1 B99/ 00519 chr omat ography on silica gel, using an elution gr ?ﬁ@]t @I
di chl or onet hane: net hanol : 0. 88 ammonia (95:5:0 to 90:10:1 ) to d&f tzlq
title s conpound (130ngy, 87%9. b (CDC13) : 1.40 (6H, m, 1.52 (3H, d)) 3.01
(2H, q), 3wa2kds ni)) 3.34 (4H, m)) 3.54 (5H, m), 3.73 (4Hpcmhsoshodd (3H,
s), 5.62 (1 H rn), 8.64 (1 H s), 894 (1 H s). LRMs: mz 536 (M1l )+ to
EXAMPLE 133 5-f

5- (4- Et hvl - 4- oxi dopi per azi n- 1-yl sul phonylgz2- ( 2- met hoxyet hoxy) pyridin-3-yll
1-met hyl - 3-n- propel - 1. 6-di hydro- 7H-pyrazol o(4. 3-dl pyrim din-7-one 15 O/ i
~O HN=N-N | CorHpNeOs &= GHCl) rgquises bt abhéd; alsl, abyiai t B, sbBHd"/( 519%

fromthe tit] 2 r that
descr i bed | AC@@%”F@%%ME%%%@B? 85 {3539, 2 Ve o) A S £, 264
Egﬂ Q) , 33Hér%ﬂ 3tk 431 532&3 &4,mB- ﬁﬁogéﬂ t)trrhz753 éﬁlc? 804 %'rHs 8. 034 74
H, S) 115 051HIS)H105®1 1LH%M% L RS2 5%5%9 @y+1)25 4 2 DEC 2004 V\D 99| 54333
PCT/ 1 B99/ 00519 -100 EXAMPLE 134 2 3-Diethyl -5-f

5-(4-et hyI pi perazi n-1-yl sul phonyl ) - 2- n- propoxypyri di n-3-yl | - 2. 6di hydro- 7Hp
v_razolol'4.3-dl pyrimdin-7-one O=SEQAMPN B & N A mxture of the Title
conpound of Exanple 81 (200rrg 0.41 nrnol), and pot aSSI um

bi s(tri met hyl S-15¢(4-Ethviieip e wry-igy!siiplnarmin (2 21013
stirred at 110C fo.

reduced pressu? elgle 1V

silica geh, usi ng)@ﬁireédléswwﬁﬁ@%bﬁdﬁwwoz@idﬂﬁ'ih@@nﬂbadcﬁnpﬂu@@ wlmwgﬁe(ﬂaoo 0
to 95:5) and iriturated with ether to afford the title corrgound
4

68% as a scindi2-mebeorygthanel, gsinaihe prpcedunsol Bxampje 66, 4boyndy G,)53.8159
3H, t 2 4 4H,
2 5h (o §F ATES £ CaiNGORY BP0k F1BY G Tedgies B pahd (T
504 (Ma-1 )%QQ N 17.27%. & (CDCh): 1.04 (8H,m), 1.87 (2H,m), 2.42 (2H,q), 2.55
| (8H,m), 2.99 (4H,m), 3.16 (4H,m), 3.56 (3H,s), 3.69 (4H,m), 3.88 (2H,1), 4.40
15 (2H.1), 4.79 (2H,1), 8.63 (1H,s), 8.98 (1H,s), 10.78 (1H,s). LRMS: m/z 619
(M+1)", '

EXAMPLE 76 i
3-{-Builvl-5-]2-ethoxy-5-(4-elhvipiperazin-1-visuiphonypyridin-3-vil- 1-{pyridin-2-

20 viimethyl-1.6-dihvdro-7H-pvrazolo[4.3-dlpyrimidin-7-one

A stired mixture of the litle compound of Preparation 121 (150mg,

) 0.25mmol), potassium t-butoxide (71mg, 0.625mmol) and ethanol (10ml) was

heated at 100°C for 18 hours in a sealed vessel, then allowed 1o cool. The

resulting mixture was evaporated under reduced pressure and the residue

25 parlitioned between water (10ml) and ethy! acetate (15ml). The phases were

separated, the aqueous phase exiracted with ethyl acetate (2x15ml) and the

combined organic solutions dried (MgSO,) and evaporated under reduced

pressure. The crude product was purified by column chromatography on silica

gel, using dichloromethane: methanol (100:0 to 95:5) as eluant, 1o provide the

30 title corpppund (140mg, 87%) as a white solid. Found: C, 56.30; H, 6.39; N,
18.43. CagHasNeO4S; HO requires C, 56.17; H, 6.40; N, 18.72%.



~S ‘0 2 DEC 2004 V~~C~ 99154333 PCT/ 1H99/ 00519 -101 EXAMPLE 135

5~ 2d| - But oxy- 5-f 4- et hyl pi ~aer azi n- 1- ~I sul phonyl ) pyri di n-3-y11- 2, &&gﬁﬁyguuﬁ
, 6 |hdH-ayrazolof43d|pyr|md|n70nev5|0862 1 H s

s). LRVB : mW&GBSIRHL )~ .. ~ 0 OHN --N N ~N ~W N |(, o=s=)o |P%Ia§99k‘f%ﬁ‘l9_|
Obtained as a solid (65% fromthe title compound of Exanple 81 and

| -butanol, using the procedure described in Exanple 134. 8 (CDC13) : 1.02
(3H, t), 1.15 (6H, d), 1.42 (3H, t), 1.58 (&H; t) 2.30 (1 H, , 2.42 (2H,

gg(AN?DLE?lggHz SmCDCI3) 1. %T Sg—?f ?‘T§6 $2H mm2 42 %il &2% qg) 4H m%S (126H 4igi)rr1

Cne 315 w12 G-aprad: BESWRELS: 544 ITHRO0TTE 7 R nAR PR RERVPION |
1 N1 / O=S=0d s&NPHN) Ghoai (neffs)as 083 p1H &) (Bm@ymmamqmm e conpound of

Exanpl e 81 and 2 met hoxyet hanol, using the procedure described in E> anpie
134. WD 99/ 54333 -102

EXAMPLE 77
5-12-Ethoxy-5-(4-ethvipiperazin-1-visulphonyhpyridin-3-yl]-1-(2-morpholin-4-

vlethyl-3-n-propvi-1.6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one

Obtained as a white solid (68%) from the title compound of Preparation
10 122, using the procedure of Example 74. Found: C, 54.59; H, 6.81; N, 18.08.
\ CaorH:oNg0sS; 0.15 CHoClp requires C, 54.59; H, 6.89; N, 18.08%. & (CDChy):
1.01 (6H,m), 1.60 (3H,1), 1.84 (2H,m), 2.42 (2H,q), 2.53 (8H,m), 2.86 (2H,1),
2.94 (2H,1), 3.15 (4H,m), 3.62 (4H,m), 4.72 (4H,m), 8.63 (1H,s), 9.08 (1H,s),

10.81 (1H,s). LRMS: m/z 588 (M+1)".

15
EXAMPLE 78

5-[2-Ethoxy-5-(4-ethvipiperazin-1-ylsulphony)pyridin-3-vil-3-ethyl-2-methyl-2.6-

dihydro-7H-pvrazolol4.3-d]pyrimidin-7-one

@]
L ~ N

20 A mixiure of the tille compound of Preparation 152 (25.8g, 52.5mmol), and
potassium bis(irimethylsilyl)amide (22.0g, 110.0mmol) in ethanol (1500ml) was
heated at 120°C for 18 hours in a sealed vessel. The cooled solution was
concentrated under reduced pressure, and pre-adsorbed onto silica gel. The
crudé product was purified by column chromatography on silica gel, using an

25 elution gradient of ethyl acetate: diethylamine (97:3 to 85:5) and triturated with

ether to afford the title compound (11.0g, 44%) as a white solid.



02 DEC 2004 PCT/1B99/00519 Found : C, 53.29; H 6.20; N, 18. 190 2004
N7O8S requires C, 53.16; H 6.4D; N, 18.87%s b (CDC13) : 1. s ,
1.42 (3H, t), 1.59 {3H, t), 2.44 (2H, q), 2.57 (4H m, 3. (2H q), 3.16
(4H, M) 3voBod/@kks s), 3.86 (2H, t), 4.28 (2H, q)) 4.79 (2H, PCyNBB/BAY 1 H,
s), 899 (1 H s). LRM: mz 520 (M+l )+ i o EXAVPLE 137

2.3-Di et hyl -5-(5-(4-ethyl pi perazi n-1-yl sul nhonyl | - 2- ( 3- hydr oxv- n- pr opoxy) py
ridin3-vll-2.6-di hydro-7H ay~azol o( 4. 3-dlgg=ri m di n-7-one 0 HO-O Hf J ~N.
N-1 WN-~ ,NOS=0Oi CNDNIs Amxture of the title conmpound of Exanple
81 (200m) d 41 rrrml) and ' potassiumbis(trinethylsilyl)arni de (407ng,

cool od and 2@%@5’ Cloed fader thalizdd ¥t dBslpE o) RaTieh e 2001 14 el by
col um Chfog? gbaP Z §ﬁl4gml 7, aei9 stsngwrs ghitd)os. i aoh et 9064 PItHWé

acet at e: I'am’' n€ (10 95:5 The 2o product was partitioned

bei | veen gvalta(DB@?gm-i) spnd di chl oronet hane (10n), and the phases separated.
The organic |a S wth wat er (2x5ml), dried (MyS04), evaporated
under reduce@ﬁs&?%@i@ﬂ |turated with ether, to afford the title
conmpound (90ny, 42% as a solid. 8 (CDCfF3) ~: 1.02 (3H, t), 1.40 (3H, t),
1.57 (3H, t), 2.16 (2H, m, 2.42 (2H, q)RA ~5 2.55 (4H, m, 3.02 {2H, Qq),
3.15 (4H) nm)) 4.00 (2H, t)) 4.37 (ZHM(ZH t), 8.62 (1 H s), 8.96
(1 H s). LRVS:

138 PCT/ | B99/ 0852eE 103
1-meth 1- [; ro ox r|d|
r~i mdin-7-one (isoner
4- et hyl ai per azi n-1-yl sul phonyl ) - 2- (J1-r net
3-yll-2,6-di hvdro- 7H pyrazol o( 4. 3- d~hpy
NN~\NI / O=S=0t cN~-

y
| - n- propoxy) pyridin
NlEM- 7-one (isomer 21 0 ~OHN,, N

The tille compound of Preparation 151 (500mg, 1.0mmol) was added to a
solution of potassium bis(trimethylsilyllamide (610mg, 3.06mmol) in ethanol
(20m), and the reaction heated at 110°C in a sealed vessel for 18 hours. The
15 cooled mixiure was evaporaied under reduced pressure and the residue
dissolved in water and neutralised using hydrochloric " acid. This aqueous
suspension was extracted with dichloromethane (3x30ml), the combined
organic exiracts washed with brine (8x30ml), dried (NazSO.) and evaporated
under reduced pressure. The residual oil was purified by column
20 chromaiography on silica gel using an elution gradient of dichloromethane:
meihanol (100:0 to 97.5:2.5), and triturated with eiher, io afford the title
compound (207mg, 44%) as an off-white solid.
& (CDCl3) : 1.03 (3H, 1), 1.59 (3H, 1), 1.83 (2H, m), 2.29 (3H, s), 2.53 (4H, m),
3.00 (ZH','t); 3.16 (4H, m), 4.10 (3H, s), 4.75 (2H, q), 8.63 (1H, s), 8.06 (1H, s),
25 10.65 (1H, s).
LRMS : m/z 476 (M+1)"




NJO~OHN~N NN~\NI / OSSO cN~ N ~0 A mxture of the title compound
of Exanple 81 (500ng, 1.02mmol) and potassi um bis(trinmethyl silyl ﬂa}}ri 2004
(1.01g, 5.11mml) in 1-nefhyl-n-propanol (5m) was stirred at 1

hours, then GUQI‘)QG“%Hd evapor at ed under reduced pressure. The régﬁi{fg%\?\ég
purified by colum chromatography on silica gel, using an elution gradient
of ethyl acetate: diethylamne (100:0 to 95.5) is and triturated with ether
to give a solid. This racenmate was further'6§uri fied by chira! HPLC using an
AD 250 col um usi ng hexane: isoprop M i & @@@ (90:10:1) as eluant,
to afford the title conpound of Exa-gggeﬁa‘%—(%ﬁ&mr% % 95%e) as_a solid.
Found : C, 54.41; H, 6.71, Nyh8cdmipolRed8b 1&ra2 @2 requires C,
54.37; 20 H, 6.67; N, 18.34%~ (CDC13) : 1.04 (6H) rn), 1.41 (3H t), 1.50
(3H, d), 1.58 (3H, tO, 1.86 (1 H mM, 4.98%¥1 H nm) 2.41 (2H, q), 2.58
(4H m, 3.02 (2H q), 3.15 (4H m, 4. 38, ~NJ), 5.55 (1 H m, 8.61 (1
H s), 902 (1 H s), 10.66 (1 H, s); [35 and [{hent®Rt| e conpound of Exanple
139 (70ny, 13~0, 86%e) as a solid. y 04 WD 99154333 -104

PCTI 1H991U0519 Found : C, 55.91'; H, 7. 3 1; N, B8.55 C24H35t~WS requires
C, 55.69; H 6.82; N 18.95%5 b (CDCH3) : 1.05 (6H, m, 1.40 (3H t), 1.50
(3H, d), 1.57 (3H) t), 1.84 (1 H mMo=sE®8 (1 H m, 2.42 (2H, q), 2.58
(4H, m, 3.04 (2H q), 3.15 (4H ™, 438 (2H q) , 5.54 ( 1 H) m, 8.61 (
1 H s), 903 ('t H s), 10.67 (1 H, {s).] EXAMPLE 140 0 2

3-Di et hyl -5-f5-(4-ethyl pi perazin-1-yl phonyl | - 2- (2- met hoxy- 1- net hyl et hoxy
| pyridin-3-y11-2 6-di hydro-7H pyr azolv},g{o4 3-dl pyrimdin-7-one (isonmer 1)

]
5
were prepared trom the appropriate pyrazole-5-carboxamides, i.e. Preparations
153, 154, 156, 157 and 155 respectively, following procedures similar to that
described in Example 79. In Examples 80 to 84, R' is methyl and R™® is ~OR’.

10

15

20



and EXAMPLE 141 2

3-Di et hyl -
O ~O-O HN

~N NN=~\

N I 0=S=0

5-15-(4-et hyl pi oerazi n-1-yl sul phonvl ) -2-(2-rnet hoxy- 1-
y) pvridin3-yl]-2.6-dihydro-7H pyrazolol4, 3-dl ayri m di n-7-one
i NJ GO OHNNNw\wN~~NI

CN N ot ai n® 5543611 ds (10% 99.5%e) and (10% 99.1 %e) ré’é{fé@??’%l‘%
fromthe 20 title conpound of Exanple 81 and 1-net hoxy-2-propanol

ioliowing a simlar procedure to t hd&/-descri bed above,

except,
as—-the HRLC el uant

(5mi),

S (CDC1

ﬁéﬁ @sﬂ

t hat hexane:

| sopr opanol.

di-et-hd
Ay

: 1. 0]
2.58
3.76

LREVS|:

- 105F¢
6.61;
(3H,

(4H,

H, s)
3- Et h)
yll-2

Ex3

1t1 1.4

3130 (q

TS

-ﬁW)

’Q%B(BH 1),

2.42 (2H, q),

3)

&,
1H,

Gty ;
n,
h/z 535 (I
© C, 54. 0¢
18.3 8% b (
D 42 (2H,
3.65 (1 H)

2s 4.3

- 5-14- et hy
et hyl - pyri

3.03

D
00 (1 H, s).

H
(@ﬂbbchh')a,
7 (2H, q)

J~+2)"
)

H 6.91
CDC13)
2.58 s
m) 3.74 {
LRM S :
| pi perazi

i n-2-yl)

1.04 (3H

EHE Hx
5.60 (
)2 DEC 2
N, 17.

(4H) m
1H m
mz 535
n- 1-ytsu
bt hyl

-2.6-di hydt b

L H m

D3.  C2d]
t), 1
3.02
4. 37
(M2) +
phonyl

HCHYCGHB FesnG3HC, s B3.99; 64, (6.88; ),
D04 VO 93BdIA3, 288/ rksB@@bQ

18.78) (ChoHhyN5D,SB 18 1(915 He,

§15ﬁ3

ot

(*QH 9 QEQEhU &) e Hi a).
RP\?«SQW&Z‘?@IOO(WB grggr : m 3

7-one

EH2EYAIWN ~I

NCHNOMa~ \ NCH2CHa

CH2CHg

§ (CDCls) : 1.02 (3H, 1), 1.40 (3H,
t), 1.58 (6H, m), 2.41 (2H, g), 2.55

(4H, m), 3.00-3.18 (BH, m), 4.38 |

(2H, q), 4.75 (2H, g), 8.63 (1H, s),
.04 (1H, s), 10.63 (1H, s).
LBMS : m/z 490 (M+1)"

N
. |\4
/\E)/

CH2CHz

CH2CHa

CH2CHg

Found: C, £6.66; H, 6.03; N, 19.57
CQ7H34N304S;O.25 H2O requires C,
56.78; H, 6.0%; N, 19.62%. &
(CDCl) : 1.02 (3H, 1), 1.30 (3H, 1),
1.58 (3H, 1), 2.41 (2H, q), 2.57 (7H,
m), 3.04 (2H, q), 8.15 (4H, m),
4.77 (2H, q), 5.64 (2H, s), 6.80
(1H, d), 7.08 (1H, @), 7.50 (1H, m),
8.62 (1H, s), 8.02 (1H, s), 10.66
(1H, s). LRMS : m/z 567 (M+1)"

83

) Nar O
I =

CH2CHs

CHzCHa3

CH,CHs

8 (CDCl3) : 1.04 (3H, 1), 1.40 (3H,
1), 1.58 (3H, 1), 2.42 (2H, q), 2.58
(4H, m), 3.01 (2H, q), 3.16 (4H, m),
3.80 (3H, s), 4.75 (2H,q ), 5.82
(2H, s), 6.54 (1H, d), 6.60 (1H, d),
7.46 (1H, m), 8.64 (1H, s), 9.10
(1H, s), 10.85 (1H, s).

LRMS : m/z 583 (M+1)”

"R

CHCHa

CH2CHs

CH,CHj

d (CDCl3) : 1.08 (3H, 1), 1.25 (3H,
1), 1.58 (8H, 1), 2.13 (3H, d), 2.40
(2H, q), 2.55 (4H, m), 3.01 (2H, q),
3.14 (4H, m), 4.77 (2H, q), 5.84
(1H, @), 7.19 (2H, m), 7.61 (1H, m),
8.56 (1H, d), 8.62 (1H, s), 9.00
(1H, s), 10.60 (1H, s).

LRMS : m/z 567 (M+1)"

[72)

).

58
56

- 3-
i n-

1=1.5 equivaléhis of potassium bis(trimethylsilyl)amide were used

2

dichloromethane:methanol:0.88 ammonia (96:4:0.4) was used as the

chromatographic eluant



| O=S=O0t CND.. _ NJis Amxture of the title conpound of EX@WQI@E@ZZUM
(100ny, O0.176nmmol ), and potassium bis(trinethylsilyl)amde (175ng,

0.88mml ) in 2-nmethoxyethanol (1 m) was heated under reflux for_18 hours,
t hen cool ed. WEh®/X¥&1ut i on was concentrated under reduced pressﬁf:gnggr?@o‘?’ﬁe
residue partitioned betv~een water (5ml) and dichl oronet hane (10m), and
the m xture neutralised using (2N) ?o0 hydrochloric acid. The phases were
separated, the aqueous Payer extracted with dichloronethane (10nl)) and the
conbi ned organic solutions dried (MySCa), .and evaporated under reduced

pressure. The crude product was purified “col um chromat ography on silica
gel, using dichl oronet hane: net hanol : 0. ppenga (96:4:0.4) as eluant, and
triturated ~5 v~ith pentane, to affor conmpound (27ngy, 26% as an

of f -whi t e sol iZiEthy!I&E-B-REEROTA \MDIr9 91\ BABBBoMAOF2 IMegtx(hy0diniBeFaumethyl-C,
5G 14; H 6.09; N, 18.53. CZgH; ~EN§ S requi,rgs C, ,56.,367' H, 6.08; N,
18.78% b (°CDC13) : 1.02 (3K- dror rgzolof4.3- 0] -gie 2. 57 (7TH, m)
3.04 (2H, q), s 3.16 (4H, m, 3.58 (3H, s), 3.86 (2H, t), 4.79 (2H, t),
5.63 (2H, s)) 6.78 (1 H d), 7.08 (1 H d), 7.48 (1 H nm, 861 (1 H s),
8.98 (1 H s), 10.82' (1 H, s). EXAWPLE 14303 Ethyl 5

15- (4- et hyl pi per azi n- 1-yl sul phonyl ) -2-f 2- y-1
(R nmet hyl et hoxv) pyridin-3-yll-2-(6-meth I Nn2-yt | et hyl - 2, 6-di hydr o- 7Hw
razal o(4 3-dlpyrimdin-7-one 0 0 ~ NN~ ~N~~ NI O=S=01I

oy
CND .. tJ J Ootained as a white solild 2% fromthe title conpounds ofi
Exanpl es 82 and is 165, using a sim procedure io that described in
Exanpl e 142, except the product waspaddptionally purified by colum
chromat ography on silica gel, using af_elution gradient of ethyl
acet at e: net hanol: 0. 88 anmoni a (100: (: Ojlo 90:10:1 ), _and then triturated
wi sh pentane. b (CDC13) :1.03 (3H, t .30 (3H, t), 1.50 (3H, d), 2.42
(2H) q), 2.55 {6H m, 20 3.02 (2H, qg),. 3.15 (4H, m, 3.56 (4H m, 3.66 (1
H m, 3.76 (1 H m, 5.62 (3H m, 878 (1 H d), 7.06 {1 H d), 7.49 (1
H rn), 861 (1 H s), 890 (1 H s), 10.84 (1 H, 58. LEMS : mz 611 (Ml
)+ 25 0 ' 1/pmigupest the title compound of Example 78 (100mg, 0.21mmol), and copper
(1) sulphate heptahydrate (75mg, 0.3mmoal) in saturated methanolic ammonia
10 (20mi) was heated at 100°C for 4 hours in a sealed vessel. The cooled mixture
was evaporated under reduced pressure and the residue suspended in
agueous sodium carbonale solution (20ml) and exiracted with dichloromethane
(3x20ml). The combined organic exiracis were washed with brine (3x20m),
dried (N&2S0,) and evaporated under reduced pressure to give a green solid.
15 The crude product was purified by column chromatography on silica gel, using
an elution gradient of dichloromethane: methanol (100:0 io 97:3) and
recrystallised from hexane/ethyl acelate/methanol to atford the titlle compound
(23mg, 24%) as a white solid.
Found: C, 51.22; H, 5.81; N, 20.61. C20H2N;0,8;0.5H:0 requires C, 51.05; H, -

20 6.00; N, 20.84%
8 (CDCla) : 1.07 (3H, 1), 1.40 (3H, 1), 2.40-2.65 (6H, m), 3.04 (2H, q), 3.19 (4H,
m), 4.09 (3H, s), 4.24 (3H, s), 8.65 (1H, 5), 8.05 (1H. s), 10.58 (1H, s).
LRMS : m/z 462 (M+1)"



1~~0 99154333 -107 PCT/1B99/005) 9 EXAMPLE 144 3-Ethyl-5-f

5- (4- et hyl pi perazi n-1-yl sul phonyl ) - 2- ( 2- net hoxyet hoxy) pvri di n-30y2‘L S5 200k
-(pyridin-2-vl)ethyll-2.6-di hydro-7H pyrazol o[ 4. 3-dl pyri m di n-7-one (i somer
1 ) and EXANVBLIE/51A5 PCT/IB99/00519

3- Et hyl - 5-f 5- (4- et hyl pi oer azi n- 1-yl sul phonyl ) - 2- (2- met hoxyet hoxy) pyri di n- 3-
yl1-2j1

-(pvridin-2-yl)ethyll-2.6-di hydro-7H pyragogl 014. 3-dl pyri m di n- 7- one(i sor ner
2) ~0 O- ON OHN~N. NN~\NI CGS=O0Cad rJ Jla 20 0O-ON OHN-~-NN
wwN-~~NGCS=0i CND
(200ny, 0.35 Hn 0
in 2-met hoxyeth iS5 Slear: pE-$or T8 ot =Tt A guieY

m xture was concent palipal ader-2reedMe e eb- PHESEHE 6l08Ng- d)B&ihREh-JUshpar ti ti oned
bet ween aqueous saturated sodium brcarbonate solution (Z20nil) and et hyl
acetate (20nl). The phases were separated, the aqueous |ayer extracted with
ethyl acetate (2x10n(), and the conbi ned organi ¢ solutions dried (MS04),
and evapor ated under reduced pressurd. The grude product was purified by
col um chr omat ography on silica gek~usi ngi-a lution gradi ent of

di chl or onet hane: met hanol .(100:0 to 9%: 5). olgiNe a foam This racemate
was further purified by HPLC using ahi ALY 250 colhumm and hexane:

i sopropanol : di et hyl am ne {50:50:1 ) | uant to afford the title conpound
of Exanple 144 {24nyg, 11 % 100.0oee) | 0 2DEC 2004 WD 99154333 -108
PCT/ 1 B99/ 00519 8 (CDC13) : 1.02 (3H)°T§5°1.25 (3H, t)) 2.10 (3H, d), 2.40
(2H, qg), 2.56 (4H, rn), 3.00 (2H, q),-B\13 (4H, m, 3.58 (3H) s), 3.86 (2H,
t), 4.77 (2H, t), 5.83 (1 H q), 7.18 (2H, m, 7.60 (1 H m, 8.55 (1 H,
d, 860 (1 H s), 896 (1 H s), 1082 (1 H s s). LRM: mz 598 (M1l )+
and the title conpound of Exanple 145/( 28ng) 13% 99.8%e). 8 (CDCL3) :
1.00 {3H, t), 1.24 (3H, t), 2.10 (3H, d), 2.40 (2H, q), 2.55 (4H, m, 3.00

‘({:])2H1 a), 3. 14nE4he d&mp&rﬁyo( éﬁan@e 7@-(5601@'\%‘7‘0.é4)mrrﬁ}l)7\5a§ &daeblio PrBdufel H

of potassium bis(trimethylsilyl)amide (840mg, 4.2mmol) in (R)-2-butanol (4ml)
and the mixture stirred at 110°C for 18 hours. The cooled mixture was

10 concehtrated under reduced pressure and the residue suspended in water
(10ml) and neutralised using 2N hydrochloric acid. This aqueéus suspension
was exitracted with ethyl acetate (3x30ml), the combined .brganic exiracts
washed with sodium hydroxide solution (20ml), brine (2x30ml), dried (NaSO,)
and evaporaied under reduced pressure. The crude product was purified by

15 column chromatography on silica gel, using an elutior{ gradient of -
dichloromethane: methanol (100:0 1o 97.5:2.5) and the product suspended in
ether and evaporated under reduced pressure. This solid was recrysiallised
from hexane/ethyl acetate 1o afford the title compound (72mg, 17%) as a white
solid.

20 [a]p =-20.88° {(c=0.083, dichloromethane) .

Found: C, 54.65; H, 6.63; N, 19.25. Cp3H23N70.8;0.5H,0 requires C, 53.89; H,

6.69; N, 18.13%

6 (CDCls) 1 1.06 (6H, m), 1.40 (3H, 1), 1.50 (3H, d), 1.86 (1H, m), 1.99 (1H, m),

2.42 (2;1,' -q), 2.58 (4H, m), 3.04 (2H, g), 3.16 (4H, m), 4.08 (3H, s), 5.56 (1H,

m), 8.62 (1H, s), 8.05 (1H, s), 10.70 (1H, s).

LRMS : m/z 504 (M+1)*

1o
L



~0 7.18 (2H, m, 7.60 {1 H m) 854 (1 H d), 860 (1 H s), 894 (Dt

s), 10.82 (1 H, s). LRV : rn/z 598 (Ml )+ EXAVPLE 146 is 5 (2 C 2004
Et hoxy- 5- (4- et azi n- 1-yl sul phonyl ) pyridi n-3-yil -3-ethyl - n
3- yI)rret hyl - \mbcfg}h%?o 7H pvrazol of 4. 3-d] pyrimidin-7-one 0 ~O HK#P/Y%M%?’%\I
~\N" NI ~~~NO=S=O CND N J A suspension of the title conpound of
Preparation 142 (1.12g, 4. 55mml ) and 2o triethylamne (1.5g) 13.7mol) was
added to an ice-cold suspension of the t7®@4 e conpound of Preparation 28
(2.0g, S.Omol) in dichl ororrethagg (égﬁ)i and the reaction stirred at room
tenperature for 2 hours. The rea ' washed with brine (I15m),
sat ur at ed e, X i {15nl),
i ed (NSO e e e e S g R T A AL
purified by col urm chr omat ogr aphy on sili&a gel 02 DEC 2004 Vr' O 99/54333
-109 PCT/1B99/ 00519 using an el utgan gr adieny, of

di chl or onet hane: net hanol : 0. 88 ammonija (P9: T1Wto0 96:3:1 ) to give a solid
(1.73g). 5 Amxture of this inter ng, 1.45mmol) and potassi um
bi s(trimethyl silyl)am de (347ny, ') ingz3-methyl-3-peritanol {3nml)

was heated under reflux for 6 hoursy”and then stirred for 72- hours at room
tenperature. Additional potassiumpkigsetrinethylsilyl)amde (87ng, 0.43mmmol)
was added, the reaction heated under, reflux for a further 5 hours, then
cool ed, ~0 2M hydrochloric acid (ZEIL\;added and the m xture concentrated
under reduced pressure. The residu S partitioned between dichl oronet hane
(20m.) and water (10nl), the Payers .separat ed, the organic phase washed
consecuti veI y v~ith water (10nl), sat r at ed SOdI um bi car bonat e sol ution
(10nt), ried 4 n under u ressure.
The cr ude pr oﬁuégg\%}as ﬁéérg’uﬁefwggg %Dr%cglaﬁ %ﬁt%?ﬁ?}ﬁgﬂ gﬁﬁ@m ‘6‘5’ el
usi ng an ebuEsomll@Md@ @lﬂcbcen‘urésehhmma&hénaml@mrmﬁdﬂ@r@*arﬁél@%@ 10 98:2) io
afford th e conpound (1.2 %1 499%.as a light brown foam S (CDCI3)

1.02 (3H, E\x, RR6 (3H, ﬁS 1 Pat@ 40 (2H ~ g). 2.55 (4H_m. 3.14
(6H, m)) #876| CHHCHY , 5. (2HCF§)C,H37 Eoupd H, @), 54.088 .H(16.89; nN, 8.86%

(1 H s),{90L (~ 1-1, ES) 1ia (~ H, @kgHjbm.ymS(QSHQOS)eqMFEJ?@,: 56EZ BS54
(Mr1l) T EXAMPLE 147 5 ! 669 N, 18.13%
[ 2- n- But oxv- 5 f 4- et hyl oifper azi p- 1-vl su d;l Yri @on 33:IV1 -131§t @)ql (~=|y,{ i
azi n-3-yl | rnethvl -2 6-di hydro- YH pyraz 3@441 32% X{ n{ﬂl B- 42% QP 2c§ g
"HN -~N; NNN\|[~N ~ N | ~ ~N p=S=0 -. ﬁlﬁ
, ; 303 15 (4H; m), 4.09 BH s)
444 (2H, d), 8.62 (1H, s),.9.03 (1H, s), 10.62
: (1H, s)
88 | (CHz)2CH3 l CH2CHs | & (CDCl) @ 1.02 (6H, m), 1.14 (6H, d), 1.82
/\ (2H, m), 2.30 (1H, m), 2.42 (2H, q), 2.56 (4H,

m), 2.98 (2H, 1), 3.16 (4H, m), 4.08 (3H, s),
4.45 (2H, d), 8.62 (1H, s), 8.03 (1H, s), 10.62
(1H, s). LRMS : m/z 518 (M+1)"
88 | CHCH;, q CHyCHs | Found @ C, 55.11; H, 6.25; N, 19.45.
Ca3H3aN; QLS requires C, 55.07; H, 6.23; N,
19.55%.
d (CDClg) : 1.04 (3H, 1), 1.40 (3H, 1), 1.80 (1H,
m), 1.88 (1H, m), 2.30-2.44 (4H, m) 2.57 (6H,
m), 3.02 (2H, q), 3.14 (4H, m), 4.09 (3H, s),
5.50 (1H, m), 8.60 (1H, s), 8.04 (1H s), 10 68
(1H, s). LRMS : m/z 502 (M+1)"
90 | (CHy)2CH4 /w CH:CH; | Found : C, 56.08: H, 6.45; N, 18.72.
C24H33N704S requires C, 55.90; H, 6.45; N,
19.01%
d (CDClg) : 0.47 (2H, m), 0.77 (2H, m), 1.02
(6H, m), 1.47 (1H, m), 1.83 (2H, m), 2.41 (2H,
q), 2.56 (4H, m), 2.99 (2H, 1), 3.15 (4H, m),
4.08 (3H, s), 4.50 (2H, d), 8.60 (1H, s), 9.05
(1H.5). 10.76 {1H, s). LRMS : m/z 516 (M+1)"




0 'Z ~~~ 2004 Vr' O 99154333 -110 PCT/ 1B99/ 00~ 19 Pot assi um
bis(trinethylsilyl)amde (35ng, 0.176nmol) was added to a sol uti 8n? BEC: 2004

title conmpound of Exanple 746 (80rng,

the reacti ol %t91ed at 710C fior 6
concentrated under reduced pressure and the residue partitioned between

et hyl

were separat ed,

acetate (20nl) and sodi um bi carbonate solution (~ Onl).
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he conpounds
(2H, g),

1.04 (6H, m), 1.82 (2H, m), 2.40
2.55 (4H, m), 2.98 (2H, 1), 3.14 (4H,
m), 3. 5/ (SH 5), 3.85 (2H, 1), 4.07 (3H, s),
4.78 (2H, 1),
(1H, s)

61 (1H, s), 8.99 (1H, s), 10.76
LRMS : m/z 520 (M+1)"

CH2CH;

CH2CH3

Found : C, 53.16; H, 6.48; N, 18.32.
CosHaaN50:58:0.5H,0 requires C, 52.26; H,
6.48; N, 18.55% .
& (CDCls) : 1.04 (3H, ), 1.38 (6H, m), 1.50
(3H, d), 2.41 (2H, q), 2.57 (4H, m), 2.86 (1H
s), 3.01 (2H, m), 3.15 (4H, m), 4.08 (3H, s),
4.18 (1H, m), 5.22 (1H, m), 8.60 (1H, s), 8.82
(1H, s), 11.27 (1H, s).

[o]p = +35.46° (c=0.073, dichloromethane)

(CH2)2CH3

CH2CHa

5 (CDCls) : 1.04 (6H, m), 1.84 (2H, m), 2.41
(2H, q), 2.56 (4H m), 2.99 (2H, 1), 3.15 (4H,
m), 4.08 (3H, s), 5.91 (2H, s), 7.24-7.37 (2H,
m), 7.76 (1H, m), 8.59 (1H, s), 8.83 (2H, m),
12.70 (1H, s).

LRMS : m/z 553 (M+1)"
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NNRL N~ N1 ~r O=S=OCND N J were prepared fromthe appropriatg 2 DEC 2004
pyrazol o[ 4, 3-d] pyri m di n-7-ones and am nes, using procedures simlar to

t hat descri betfO%9/5B&nple 148. 20 ~5 0 2 DEC 2004 W C3 99/ y33BCINHRZNBIT/ |
B99l Ot 9 Exam | eR1IR13 - _Datal49CH3rJ~b (CDC13) : 1.02 (3H, t), 1.37 (3H,
t),2.26-2.42 {4H, m), 2.54 (4H m, 3.01(2H q), 3 10 {4H m, 4.05 (7H,

m, 8.00(1 H s), 857 (1 H s) RI\/%2 mz 487 (ML )''150CHs~. 8 (CDCL3)
1.02 (3H, t), 1.35 (3H 1), 1. 89(4H 2.39 (2H, q); 2.55 (4H, m,

3. 00(2H) 9@1Jéé4—ﬂ2% rt}\/& 410(:{44@1 Mrothd8(38, 95.28. 08, (576 9, .4
(1 H s). LRV : ‘Mz w rid. Found : C) 55.53; H, 6.70; N)

21. 52. (Eﬁal—l—-aN803S recw res”C,| 56.01; |H26Bl:86¢NS; leﬁﬁ%lz(rewas G, 56,293 H,
(3H, t), 1.38 {3H, t),l 1.60(3H, t), 1. %7%4]@ 5) /241 (2H) q)) 2.57(4H,

m, 3.01 (28, q ), 3.10Q {4H m)| 3.42(4 lﬂ 2H, q), 8.00 (1 H, s),

8.58(1 K, s), 9.20 (1|H s).LRVS : nlZ SiGp, 1%,52§H~rrﬁoqrg:b oI, mgzlzgg;
H, 6.1% N| 20.97.~ [NHC2~H-5N904S reqwres 54.89; 'H, 6. 14; 4%
: 1

(CDC13) |1 1401 ~(3H, t))~ 1.33°|(3H, i), 2H$81}2EISBJX4H2n*B42(918-I 21 1), 31(574@
. 3.16(4H| n), 3.41|(3H s),| 3.65 (2H, .t

3? 19 (1ﬁ+,( d))m7.25(1 H,( m, ).68 (1 |(4 3§91(@§%(1§>H52§ 2@555 %ﬁBH(ﬁ)s)W

8.58 (1|H, d), 9.92 {1 H s), [10.07(1

)" "153. [r~N| ~8 (CDCid) : 1.03 (3H, t)w'?mééH(fh i g't?%bg% %’PP?% 92

4 20 |, | 1(, g, (4H m| 2.~ 10 @H, |$1)31@1254HHm) 5. 68

LRMS : m/z 553 (M+1)"

?7 (CH2)2CHa /\E\> CHzCHs | & (CDClg) : 1.02 (6H, m), 1.82 (2H, m), 2.41
o (2H, q), 2.56 (4H, m), 2.98 (2H, 1), 3.16 (4H,

m), 4.06 (3H, s), 5.62 (2H, s), 6.60 (1H, 3),

7.43 (1H, s), 7.62 (1H, s), 8.66 (1H, s), 9.02

(1H4, 8), 10.51 (1H, s).

LRMS : m/z 542 (M+1)"

==

1= dichloromethane:methanol:0.88 ammonia (100:0:0.5 to 99.5:1 :b.S) used as

chromatographic eluant, and the compound was isclated without éfystallisaiion.
5 2 = dichloromethane:methanol;0.88 ammonia {100:0:0.5 1o 99.5:1:0.5) used as

chromatographic eluant, and the compound was triturated with ether.

3 = isolated without crystallisation



(2H, 9), 3{ ., ), ( )(2H, s), 7.19 (1 H d), 7.26 (1 H m, 7.67(1 H, :
8.01 (1 H s), 858 (2H, m, 9.24(1 H, s).LRvMs : mz 578 (I\/Hrlﬁ Eiﬁ[ﬁEC
2004 WO 99154333 PCT/ 1899100519 -113- , EXAMPLE 154 20t
5-f2-(N-Cyclo i hyl - N- met hyl ami no) - 5- (4- et hvl pi perazin-1

yl sul phony“ﬁ‘bggp?dégel n-3-yl | - 3- et hyl - 2- nei hyl - 2, 6- di hydr o- 7H- 6&?39%?086'2 3d
pyrimdin-7-one 0 ~N~ HN ~NNN- N ~ \N O=S=0 i CN NJ Am~,~ture of the
title conpound of Exanple 78 (200nmg, O. 42mm|) and N o

cycl opropyi met hyl - N-r net hyi am ne (600r ng 37.05mml ; obtained fromthe title

conpound of Preparation 168) and pot Lf?g%(t ri rret hyl si |l yl ) am de (250ng,
1.26rnnol) in N, N-dinethylformam de % stirred at 10bC for 18

hours. The cogl@EHyirbX3-W4-etiwasippeadindii- ﬂﬁ@ﬁi\hbﬂW@em et etBeRL Bl B). 2R and
aqueous sodi um bi carbonate sol utjon (10rrfL) and e hases separ at ed The
organic js | BYRROXNARBYHIN-SyI}-§ 1.1.1.\-1 -2 G A .

The residue was purified by coI hromatqgraphy on SI | cgel usi ng an

‘el ution gradi ent of dichl oromat ane met hanpl (100 0 10 95:5) to afford the
title conpound (100rng, 46% as oa_;d;.w%;i : 0.54 (2H, m, 0.71

(2H, m, 1.02 (3H, t), 1.37 (4H, : —20 2.56 (4H, m,
2.78-3.13 (11 H m, 4.08 (3H, s), ® 8.60 (1 H s). LRMB: nliz
515 (MF1 )+ ~s 0 2 pEC 2004 WO 99&sa333 -114 XAI\/PLES 155 TO 156 s The
conpounds of the general fornmula: O 3 HN~N"NNNI O=S=0O1 CND N J

PC?/ 1 B991 00519 0=8=0

|
N

> Q)
)

(R,R)-2,3 butanediol (7.78m], 85mrﬁol) was added dropwise to an ice-cold
solution of sodium hydride (3.74g, 60% dispersion in mineral oil, 83.5mmol) in
ether (800ml), and the solution stirred at room temperature for 30 minutes.
Methyl iodide (5.6ml, 89.3mmol) was added dropwise and the reaction stirred
10 under reflux for 48 hours. 1,3-Dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone
(10.24ml, 85mmol) was added and slirring continued for a furher 90 minutes
under reflux. The cooled reaction was washed with agueous ammonium
chloride solution (500mi), dried (MgSQ,) and evaporaied under reduced
pressure. The residual oil was purified by column chromatography on silica gel
15 using an elulion gradient of ether: pentane (10:90 1o 50:50) 1o give a pale
yellow oil. The title compound of Example 78 (100mg, 0.2mmol) and potassium
bis(trimethylsilyllamide (121mg, 0.67mmol) in the intermediate alcohol (1ml),
was heated at 110°C for 30 hours, then the reaction cooled and concenirated
under reduced pressure. The residual brown solid was purified by column
20 chromatography on silica gel using diethylamine: ethyl acetate (5:95) as eluant,
and repeated using methanol: ethyl acetate (5:95) as eluant. The product was
triturated with ether to afford the tille compound (7mg, 6%) as a white solid.
& (CDCl3) : 1.03 (3H, 1), 1.25 (3H, d), 1.40 (3H, 1), 1.48 (3H, d), 2.41 (2H, q),
2.55 (4H, m), 3.03 (2H, q), 3.15 (4H, m), 3.52 (3H, s), 3.70 (1H, m), 4.09 (3H,
s), 5.38 (1H, m), 8.60 (1H, s), 8.97 (1H, s). LRMS : m/z 534 (M+1)"

10
e



were prepared fromthe title conpound of Exanple 78 and the apgrfi??tz@(q o]
.amries, using procedures simlar to that described in Exanpl

| eR13Dat ai 550 EQCDCB 1 .01 (3H t), i .40 (3H t), 1.58 (2H n%

(2H, m, 1. 77O%E83%)) 2.41 (2H, q), 2.55 (4H Nm, 3.02 (2H, qfcTas QO{’HH
m, 3.25 (2H, m, 4.10(3H, s), 855 (1 H s), 863 (1 H s), 10.63 (1 H,
s).LRM5 : m2 515 (Mtl1 ' "1560 ~ ~8 (CDA3) : 1.04 (3H, t), 1.40 (3H, t),
2.42(2H, q), 2.58 (4H, m, 3.03 (2H, q), -3416 (4H, m, 3.35 (4HN6 4H m
4.10 3H, s, 8.55 (1 H s), 868rn), 3.8 (, ), ()(1 H s), 10.40 (1 H,
s).LRM5 : mz 517 (Ml is ~ 2 u~~ 20~~ WO 99154333 PCT/| B99/00519 -115

EXAMPLE 157 3-Ei hyl -5-f

5-(4-ethy|piperazin-1-y|su|phonyl)-2=$é%¥4ﬁ%ﬁ%%% nopyridin-3-yll-2

~~~i di n- 2- y4. ey ite 5- %@twlbwérmﬂhhwmmohwlﬁ BoHey-2L 1 rh BliHox G p riiin-B - yiNH
HN ~N. NNV =~ 'Ns. NI ~\ O=SSOCND NJ A mxture of the title conpound
of Preparation 160 (ﬁmthvh?ﬁammo Ahdpvazplel4skOlpyrimigin: fronge { 112ng)
| .Omol) in n-propanol (20m ), was stirred under reflux for 5 days) then
cool ed. Saturated ammoni um chloride si~lution (5nl) was added, this
solution poured into ethyl acetate Onml), and i he~~fayers separated. The
organi ¢ phase vas washed wi th sodi um bi carbonate sol ution (20m), then
brine (20m)) dried (MySO-) and e ated qunder reduced pressure. The ~s
resi due was purified by columm chronatograghy on silica gel,using an

el ution gradient of dichloronethane: “geltgnot={"100:0 to 4:6) to give an
oil. This was crystallised from ether "he title conpound (9ng,
49% as a white solid. 8 (CDC13) : 1fb 1.18 (3H, t), 1.28 (3H, t),
1.70 (2H, m, 2.38 (2H, q), 2.50 (4K (2H, q), 3.07 (4H, m, 3.57
(2H, q), 5.62 (2H, s), 7.19 (1H, Zooa% 7.63 (1H m, 8.02 (1 H s), 855
(2H, m, 9.60 (1 H s), 9.8D (1 H, s)} “PRVB : iz 566 (M:1)+  TWO 991 54333
116 0 2 CEC 2004 PCTliH99100s19 PREPARATI ON 1

2- Et hoxypyri di ne- 3-car boxylic acid so) ution of potassiumt-butoxide
(44.99, 0.40mol) in absol ute ethanol (300m) was added slowly to a
solution of 2-chloronicotinic acid (39g, 0.19npl) in absol ute ethanol
(100mL) and the reaction m xture heated in a seal ed vessel at 170C for 20
hours, then allowed to cool. The resulting m xture was evaporated under

reduced ressure, the residue dissolved_in 200ml) and the sol ution
aci di fi eg t ApPHPEUG Pﬁt’h‘f/él’ﬁﬁcqﬂr%‘??@aéefjgxéﬁﬁ'ﬁ@xzﬁ Q&Q%IBQQQ%WO ), potassium

10 bis(trimethylsilyl)Jamide (210mg, 1.1mmol) in pyridine-2-methanol (1ml) was

heated to 110°C for 18 hours. The cooled mixture was partitioned between

ethy! acetate (10ml) and water (10ml), and the pheses separated. The aqueous

layer was exiracted with ethyl acetate (2x5ml) and dichloromethane (10ml), the

) combined organic solutions dried (Na,SO,) and evaporated under reduced
15 pressure. The residue was purified by column chromatography on silica gel,

using methanol: ethyl acetate (10:90) as eluant, and triturated with ether, 10

afford the title compound (49mg, 43%) as a solid.

8 (CDCls) : 1.02 (3H, 1), 1.40 (3H, 1), 2.40 (2H, q), 2.55 (4H, m), 3.04 (2H, q),
20 3.14 (4H, m), 4.10 (3H, s), 5.90 (2H, s), 7.32 (2H, m), 7.76 (1H, m), 8.58 (1H,

s), 8.82 (2H, m), 12.72 (1H, s).

LRMS : m/z 539 (M+1)".



to di chl oronet hane (4x200mL.). The conbi ned extracts were dried (Na2S04)
anal evaporated under reduced pressure to give the title conpgu?g)%qaﬂﬁgp,
41 %9 as a white solid. b (CDGC 3): 1.53 {3H,t), 4.69 (2H, Qq), m
8.37 (1 H, dyye8s483(1 H d). 15 PREPARATI ON 2 PCT/NE99/00519
2-12-f~l et hoxyet hoxy) pyri di ne- 3-carboxylic acid Cbtained as a brown solid
(929 from 2-chloronicotinic acid and 2net hoxyet hanol, using the procedure
of Preparation 1. Found: C, 54.89; H 5.6 N, 7.03. COH,,NO- requires C,
54.82; H 5.62; N, 7.10% 8 (CDCl3): 3.45 20 (3H,s), 3.79 {2H,t), 4.74
(2H,t), 7.14 (1 Hm, 8.36 (1 H d), BXARRLE HOA). LRVS: mz 198 (IVH ) +.
PREPARATI ON 3 2- Et hox pyr|d| ne- DOX |IC aC|d e h I
suspensi on ofis CloPPVAMB EIaXNL i BREAZD T gHS Yl
caesi um carbonate (32g,., was stl rred
at roomtenperature fO ' Q5L was added
and the rseaction m xture sti rred for 24 hours t hen evaporated under
reduced pressure. The residue was partitioned between aqueous sodi um 30
carbonate solution (100nl) and et acel ate (100nl), the phases separated
and the 0 2 DES 2004 WD 99/s43331 i 7dCTlIIB99/005i 9 agueous phase
extracted with ethyl acetate (2x10 ). T CEnbi ned organi ¢ sol utions were
washed wi sh brine, dried (Na2SCa) an poratgd_under reduced pressure to
yield the title conmpound (18.0g, 949 e yellowoil. s b (CDC13):
1.41 (6H, M, 4.36 (2H,q)) 4.48 (2H, q) 6. 9D (HH m, 812 (1 Hd), 8.28 (1
H, d). PREPARATI ON 4 2-(2- Met hoxyeth pyri dine-3-carboxylic acid et~rf
ester to Obtained as a brown oil (Q8%.fromthe title conpound of
Preparation 2, using the procedure off Sreparati on 3. Found: C, 58.36; H,
6.74: N, 6.04. C'H 5NO4 requires C ¢5866; H f.71; N, 6.23% b (CDC13):
1.37 (3H,t)) 3.44 (3H,s), 3.78 {2H, §4.34 (2H,q), 4.56 (2H,t), 6.92 (1
Hm, 813 (1 Hd), 8.26 (1 Hd). LRyY& mz 226 (Ml )''. is PREPARATION 5
2- Et hoxy-5-ni tropyri di ne- 3- carboxylic acid ethyl ester Amoniumnitrate
(5.36g, 66mmvD1l) was added portionwise to a stirred, ice-cooled sol ution of
the title c@ipained of6%Prgpairari onhg (#liG6gcorAROBNENODY) ifxazople and
trifluoroacetic, anhydrigde the reaction. mxture, stir redf
hour s at T oGHFCERBEIAREENSE nEReLde: b1 P st ea e B PRbatRSEingl of°
(2009) . Thegngsmhkigeg suspension was stirred for 1 hour, then the
precipitate collected, washed with water and dri ed under suction to provide
the title c&@d@ncﬁ(@ 29gH, 814uN, 18.§TreaBR N4 rg®ies)C, 35.28; (136,45 N4, 41
(2H,q), 4. 62 ¢ (%{—J,q) 8.89 ~s (1 H,s), 9:16 (1 H,s). PREPARATfON 6
2- ( 2- Met hoxy &t hoXy) - 5- ni t ropyri di ne- 3-carboxylic acid ethyl ester Amonium
nitrate (1005ﬁ OCI;13%. GﬂmHH Wi$ 480 thal 1p)o‘r B0, se) t 226 (26, st), 2.48,(2H, q),

0

| ed t ft f P 414,80 2
DEC 2004\ V05 DO 843383/ 0206001 o4 50 A H 100 Al St EPi %@me?

anhydri de (%?0%1& qpid #h,ec\)ép ﬂIUQ)n m xture stirred for 3 hours at room
t

t erper at ure, en ‘caf ef'ull oured onto stirred ice (120g). The resulting
sol ut i onjsnvad FIXEr:antzewt! GMMhUdl chl or onet hane (3x150nl), then the




s conbined extracts dried (MgSO4) and evaporated under reduced pressure.
The residual orange' oil was purified by colum chronatography (o] BEEiﬁEk
gel, using an elution gradient of dichloromethane: nmethanol ( 100:0 io
97:3), to fuMf &W¥%te title conpound (11.49g, fi5% as a white RGINBEs00519
Found: C, 48.78; H 5.13; N, -i0.29. C~~HyaN206 requires C, 48.89; H, 5.22;
N, 10.37% s (CDC13): ~ 0 1.42 (3H,1), 3.46 (3H,s), 3.83 (2Ht), 4.41
(2H,q9), 4.70 (2H,t), 8.92 ( 1 H's), 9.16-f®-Hs). LRVMS mz 271 (M1 )*.
PREPARATI ON 7 5- Am no- 2- et hoxypyri di ne- 3-carboxylic acid ethyl ester 15 A
stirred mxture of the title conpound of Preparation 5 (5.3g, 22mmuol),
Raney nickel (2.50g) and et hanol (15@3@&M$€§;ﬂyfrogenated.at 345kPa (50psi)
and 50C for 18 hours, then allowed to iltered. The filtrate was
conbi ned with @ﬂ[2em+E’arh©>kv bedtet 9Btrel 3 ziof 1 - isedhidrivéypvpaih- and)- 2 hesthevapor at ed
under reduced pressure, Th- resi due as triiurated wth dichloronmethane and
20 the resulting sol i dREENM e BEYSHY /A 32pR4Br SloyiFMEint 710ne conpound
(4.56g, 98% as a tan-col oured SO|Id Found C, 57.12; H, 6.79; N, 12.98.
C,oH, 4N20s requires C, 57.13; H, 6.71; N, 13.33% b {CDClB) 1.39 (6H,

2xd), 3.41 (2H,s), 4.35 (4H ), 7.55 {1 Hs)9 7.78 (1 H s). LRVMS: nlz 211
(Mtl )*. 25 . PREPARAT10N 8 2-Et hoxy-5«: gltr rigi ne-3-carboxylic acid 5M
Aqueous sodi um hydr oxi de sol ution (4nﬂ 2001 Vgs- added dropw se~ to a
Stirred solution of the title conmpoung-ef tion 5 (5.1 g) 20mol) in
et hanol (100nl) and the reaction m xt re stirred)at room ~o tenperature for
18 hours, then evaporated under reduce . The 0 z 0~C zo04 WO

991 54333 .~ 1g_ PCTI 1 B991005t 9 resi due=gws suspended in water (50nl) and
the stirred suspension acidified to pH with hydrochloric acid. The

resul ting aqueous solution was exlracfedw th ethyl acetate (3x100mL), then
conbi ned extracts washed with brine { ), s dried (Na2S04) and
evapor at ed under reduced pressure to afford a beige solid. The crude
product was crysialiised from hexane-ethyl acetate to give the title
conpound (3.32g, 781) as beige crystals. b (CDC13): 1.55 (3H,t)) 4.78
(2H,q), 9.17 (1 H's)) 9.23 (1 H,s). to PREPARATION 9

2- f 2- Met hoxyet n i ag d qu S S dium
ycroxi do. Serut Tan a0 Aoy eed Added Eo e aflr (lyMed e gh
solullonl%flﬁﬁésmuﬁtmésUmmﬁ@uhdybamkkﬂmam@m@om Bnﬂﬁmﬁgn &4n83ﬁ@ﬂ15mw was

1,4-d t d f 5 h th
concent 1t i (Gbt PEUIELH [ eS<ORe {3 hARPIad &0 G BirEibea R Uil L e

hydr ochl ori cedciddt prepbui@, 1Fberé§§M@té ePUSReNs iRy Was @%éT%%@@ﬂ
di chl or onet hane (3x50 t hen the coéﬁ?%ed extracté dr?ed ( )éMJEr

evapor at ed GHEEY" 'é‘i}ﬂﬁ%éeﬁﬁ@é’%ﬁén Pyanpriladictaned t The dayssapoensds€raréteg, 1H8%
buf f H 1
oqui res 20 (o R e fesFOuy bné (i it diadty dnd ByaplitihEgder
I(DZREPZ?QATfsoizc;Qgepdpreaulé THe Etxm)e pr@)dﬂﬂ:t Was H’m&éatzeldRM‘B% eTle 3R8 tﬁ%’ffésdn’rng%
ni no honic acid 2s - m nopyri di ne
0.85m1) was sONga e @&%M F&Ug &R HOteS N BBt # ey @nsaﬁrﬁa(wca@)nsand
the resul ting sabidn gradieat 6d orhidibRfe:f e f Hé’ﬁér%gg @%@%@eﬁ oG8,

The reaction m xture was poured onto stirred ice

stirred at %% €hP) 1onafiaidtbente sompoinay, (86mar BB&(J)aESzmeohs 0 2 DEC 2004

V1' O 99154333 PCT/ 1B991 00519

20 8 (CDCly) : 1.02 (9H, m), 1.57 (2H, m), 1.82 (2H, m), 1.85 (2H, m), 2.42 (2H, q),

.57
2.58 (4H, m), 2.99 (2H, 1), 3.15 (4H, m), 4.08 (3H, s), 4.68 (2H, 1), 8.62 (1H, s),
9.02 (1H, s), 10.62 (1H, s).
LRMS : m/z 518 (M+1)*



-120The resulting suspension was filtered, then the collected solid washed
successively with ice-water (200m) and cold industri al rreth I Ba%q%nqlt
(LM5) (200mi) and, finally, dried under suction to provide the t

conpound {1\21(1993@3335 75% as a solid. LRVMS: nmz 7 75 (Ml ) +. PPREPARAJIOON 1
i 2- Ami no- 3- br onopyri di ne«5-sul phoni ¢ acid Bronine (99g, 0.62npl) was added
dropw se, over 1 hour, to a stirred, io hot solution of the title conpound
of Preparation 10 (108g, 0. 62n01) in vat. gr-{600m), at such a rate as to
mai ntain steady reflex. Wen the additi on was conplete, the reaction

m xture was allowed to cool and t herEXAMPAEeH02 The resul ting sol id was
washed w sh ]

(53.4g9, 349%:

(M +. F’REF’AWMNSM é?mEémvpz% @my@mawrmﬂafw@o&r smmmmdmahb@é l(@@mér 1)

solution of soditmnrtrite (7.6g, 110muvol) 1n water (30m) was added 20
dropwi se 10 a stirred, ice-cooled sol utlaﬂﬁof the title conpound of

Preparation '11 (25.3g, 100mmol ) in Y g chloric acid (115nl), at

such a race as to | maintain the te A | ow 6C. The reacti on m xture

was stirred Borh30sm-RLheshaky-QCriettyl@hbuy )t 1e4-nlp hpwipigéraz o miQuipesatur e,

t hen evaporated under reduced pressure. The residue was dried under vacuum
at 70C for 7Ryngnyll-2methuh?2 H-gdihyeig-dHgIvrerelof4b i pyrigiditd/rene HEe¥Bhe! us
pentachl oride (30g, 144mmol) and(phosphorus oxy hIorldg (1 mM) was heated
at 125C for 3 hours and then all d to cool e reactlion m xture was
poured onto stirred i 8 QQ) 1A i Feg;ed and washed
wirt h water. The crude produ ane, then the
solution dried (MyS04) andje
the title conpound (26.58g; s 13): 8.46 (1
Hs), 8.92 (1 H,s). 02 - 2004 WD 9915333 -1 1OPC9/1899/00519
PREPARATI ON 13 3- Br onp- 2- Ehlof% 5-(4- ethylplperaznn 1-yl sul phonyl) pyri di ne
A sol ution of 1-ethyl.piper e (11.3nt) 89rnnol d triethylam ne 5
(12.5ml, 89mp1l) in dlchloﬁl&;thane (150m) was ladded dropwi se to a
stirred, ice-cooled solutiom™of the title conpozﬂg of Preparation 12 (239)

79mol ) in dichloronmethane ¢150nl) and the reaction mxture stirred at

OC for 1 hour, then evaporjated under reduced pregssure. The tresidual brown
oil was purified by colum chromatography on silica gef, using an elution
gradi ent , of P‘cﬂagéiﬁm BEQ%@W}%HW%@@Q@@S&%S)1163r9rr%7 } Was atd?je%‘ Mﬁatsﬂ%t'b'nt le
conmpound’ (14: 5g s an ordnge solid 1.05 (3H,t),

(2H,q)) 2. 553f(t41|e| rrye c@m;m(m:l—mﬂ!ixmgl@ q19H,2¢£J)Om@ 6741(n1m|e|J sin 1PREMRA12 ON
14 ~s

3- Br ono- 5- (f@?ﬁ@?'pﬁsg& QQanf EﬁachBﬁs 'Hffld)u%dp( eﬂutxh%)r(y’eet HS)%{/% p—W? F%IeedA
0. 5M sol uti anixafrepot@ssapordiea(tndareicayted Iprk} ewiedend nheolegene E8rifledriny
4.07mmol ) was added to a stirred, jce-cooled solution of* 2-rnet hoxeégt h)anol

(416ul, 5. 4REHTNiGRIAMRIRGBREY tQ5t BFY EbIYRRS FUMOMHRANEhE$1BE 0P
sohut i1 g stdd Lednal e hiohry BUIcol ke ohNerifb h €y APl ﬁrﬂ@@rt@“ on

13 {1. Og, ) was portionw se an reaction xture
stirred at riBbCt ergiey aknr ADBE02 cotumrs, wdiep didxanedsaprohasthgieitatetiate

and evapor at@H ] 5F GHRAIO IR GIE 116 GATEPRLRS SLEKBITRYF I RHEEH EM’S‘”)

P el (4559 SRUEPRIQU GRBY PO SRS 18DI0HCLET 88QR DG

met hanol as ’>se to prbidet etl Iecrrpou 2% as
a colourl ess(4bi lrm) Bo(D(Bu(lZHC)q 43 183(4H],mp. B35 (BH, &)99.66CHHH22BE &31]3()131 m),

roquires G Smdis Besiiint a1 38" )a?ﬁ‘gc?%?’%w?ﬁ 5 OS50 Cobet)
8.10 (1 H, s),R&SH4miZ sBl g+ HRVERg M 11498 okMoting opEgarQ';:afe 3@94(4“’?9199,%5/84,333
98.7%ee). & (CDCls) : 0.86 (3H, 1), 1.41 (5H, m), 1.50 (3H, d), 2.32 (2H, 1), 2.56
(4H, m)r3:04 (2H, q), 3.14 (4H, m), 3.55 (3H, s), 3.66 (1H, m), 3.76 (1H, m),
4.08 (3H, s), 5.61 (1H, m), 8.60 (1H, s), 8.92 (1H, s), 10.82 (1H, s).
a5 LRMS : m/z 534 (M+1)"



-122 PCT/ 1 B99/ 00519 PREPARATI ON 15 3-Brorno- 2-
2- et hoxyet hoxy) - 5- (4- et hyl pi per azi n- 1- yl sul phony! ) pvri di ne Sodiludh D&l 004
(93ngy) 4mmol) was added to a stirred solution of 2s ethoxyethanol (537p!,
5.5mol ) i n VAKYE+BEs tetrahydrofuran (5nml). Wien the sodi um h’é‘d’@l%’%"éﬁ’ved,
the title conmpound of Preparation 13 (1.0g, 2.7mol) was added portionw se
and the reaction mxture stirred for 18 ljgurs at roomtenperature, then
concentrated under reduced pressure. The residue was partitioned between
ethyl acetate (10ml) and brine (10%&%@65 to separat ed and the

Ul (4.0
cqueous phase, L acet e (20 The conbynedangani
reduced pressure, bhen i1 asbaue? BUsH
silica gel, usi ien : :
(50: 50: 05to 0:98:2), to furnish the tifideeneohpound is (985ngy, 86l) as a
yelfov~ oil. S (CDCA3): 1.03 (3Ht), 1.22 ((3H i), 2.40 (2H,q), 2.54 (4H M,
3.07 (4H, m, 3.61 (2H,q), 3.82 (2H t), 4889 (2H~,t), 8.10 (1 H,s), 8.43
(I'H's). LRVS: nfz423 (M) +. PREPARAngMFlLGEa@5
3- Brono- 5- (4- et hyl Q uer azi n- 1=yl sul phonytT)-2~-(3-r net hoxvprop 7- oxy) pyr| din
e Obtained &s)-812qpMeQEHMy- f-nuethylkethaivi- Bd4emﬁMDWﬁQﬁﬁM_§hd 1
3- met hoxypropan- 1-ol, using the pro
1.04 (3Ht)) 2 DylEmedyl-Fnzrop; '
(3H,s), § 57 (2H,t), 4. 54 (2H t), 8. 0915(0%&?9 8 45 (1 H, s) LRVS: mz 423
(M1 ) +. Y5 PREPARATI ON 17

3(S)-vloxylpyridine A mxlace of 2V} sol ut;@ odj, _N,
bis(trinethylsilyl)amde 1n Fi’etr”hyy(yhc-muran (1.B83 66mol ),
(S)-(+)-3-hydroxytetrahydrgq 1, 0 2 D 99154333 -123

prrng99~o0o0st9 6mmol ) and t tra ydrofupan (40nmi) for 30 m nutes
at room tenperature. Next, n 13 (750ny,
2mmol ) was added and the reastoon rni‘xi ure sti rr@ds#@r 18 hours, then
evapor at ed under s reduced py‘qessure The residue purified by col um
chromat ography on silica ggl) using an elution gent of hexane: et hyl
acetate (25:75 to 0:100), te afford the title compeund (430ny, 51 % as an
oil. b (CDC13): 1.06 (3Ht),|2.20 (1 H M, 2.30 (1IH M, 2.42 (2H,q), 2.56
(4H m, 3.08 (4H M, 3.94 (2HmM, 4.02 (L HmM, 4.11 (1 Hm, 562 (1 HmM,

8: 12h(1 H, S)Th@hﬂélo(oln;b'btﬁ')d oLBNBmlpn’é 29429811'\;@ OM%mrrRREPARA‘SIdéNtQSa solution
2- Et 5-(4-et t7er n-1 n r ne. 3

cihyl et er(qfsemﬁém.ep%z'trmi@‘{@w B3 GRS ws el B kST
sol ution of 1he [nt $m§)0'g?13¥'?lq anﬁrﬁpﬂégiéo‘)'ﬁi A% 24-HHe] Jrhkecdled

m xture of con l'oric acid (90ml) and gl acial acetic acid
(90m) atys- 2:9@(16@\«@963\&%%Jeldngwdnrxédwceedspzarlsede floe r2sidoardissahrad istwater

allowing the tenperature to ri m xt,ure, was cool ed

-20C, | |gqU| daféﬁlrrgﬁHVaEﬁ%u%”@ SéM&ﬁ")’Qﬁ%ﬁg 9'a %?ifjutﬁa'ﬁ Bﬂuggf)spe?%?ﬁ%rp s
chloride (8. 2 I n ! 86mtMd) ordehi@estiaeiadished
(80nt) addedélg1 %@ndt re)eiggélt ?gﬁmg(i%@gqjst%rgg for 30 m rllut es at 0C, ©

f ol | owed by a'nhubmmmr(3>220ml)r sriail (NeefDuerparenapwaterhengels (FdUoeg %9§§Wﬁe

: d t d 0 d..t

W5 6xtr act oA B HSNSSPBBL Rafe FLENBOD) CCTRE cSpHRidahly up Sheg 28F
dried ?s (M5 éﬁdelevérﬁ)cgratj@#n WdGENIBRSHERANRE @asiNeol 01 @l 0eld Be: 3<}cra|mtd3
sul phonyl chlori"de as a brown oil. 1-Ethylpiperazine (70.9nml, 85.6mml) was

added to a sevapewhiedlfnom sthesflotdiee s WhHBGTRYC. chl ori de in ethanol (60ml) and
the reacti Onfﬂex;[a%ge?mcs'[p'r(gcgfcq v]:fé)sr pu?ﬁed by chiral HPLC using an AD250 column, and

hexane: isopropanol:trifluoroacetic acid (80:20:0.5) as eluant. The first
enantiomer was redissolved in water, basified using aqueous sodium carbonate

25 solution, and this mixture extracted with ethyl acetate (3x20ml). The combined



0 vV c~C Zoos WO 99/54333 PCT/ 11~99100519. - 124hours at room tenperature,

t hen evaporated under reduced pressure. The residue was partit'rz e 208% ween
wat er (20nml) and dichl oronet hane (30ml), the separated agueous phase
extract ed Wa9s/sdb3hl or onet hane (2x30nl), then the 5 conbi nedPOr/pENI00519
solutions dried (MyS04) and evaporated under reduced pressure. The residual
brown oil was purified by colum chronmat ography on silica gel, using an
elution gradient of dichloronmethane: nethanol (~ 00:0 to 98:2), to yield
the title conmpound (5.0g, 63% as a pale brown oil. Found: C) 51.40; H,
6.77; N, 11.18. Cy6H25N305S requires C,-781.74; H, 6.78; N) 11.31% ~0 8
(CbC13): 1.02 (3H,t), 1.39 (3H,t), 1.45 (3Ht), 2.40 (2H,q), 2.54 (4H m,
3.08 (4H M, 4.38 (2H,q), 4.55 (2H,q)) 8.37 (1 H,s), 8.62 (1 H,s). LRWVE:
nz 372 (Mordanic’ exPRERARAIEOW D ebs with brine (2x20ml) dried (Na,SO.) and

5-1 4- Et hyl pi perazi n- 1-yl sul phonyl | - 2-1 2- met hoxyet hoxyépyri di ne- 3- car boxylic
aci d et hyl e¥3peraiedudeyIafverd poiRBUre-ohmeIprodral was rtarn Jurther purified by

(triphenyl i Lam (Q) 0. 22 I - add to.a

sol ution of@aﬁ‘ﬁﬁnt ﬁ%%ﬁgb)én%ggﬁ% (Q))?“i éﬁ‘gaga St o%ﬁqgo(gf \Q%B',%Ogmgrl 8™ R'hanol
(15nl) and didigoréthane headtbdnoin¢Ey0: 8otcC B7ERN AR @iagersibd 106k amekrl034 kPa
(.150psi) in a sealed vessel for 7 8 hours, then allowed to cool. The
reaction miakord ethRaditlei ce@pPedngdnal tiverplet fte (29EBor B%d hddses)edacad
pressure to i Mesdespgyel I ow solid. The crude product was purified by

col um chromat ography on silica gel, using an elution gradient of

di chl or ggvei hane: nethanol (100:0 to 97.3), to furnish the title 2s conpound
(1.109, 92%.as a yellowaoil. 8 (CDC13): 1.02 (3Ht), 1.38 (3Ht), 2.40
(2H, q), 2.53oE@ESHS1°3co80f4rdigploranathianely s), 3.80 (2H,t), 4.38 (2H, q),

2004 v oo S5 0133 %ee PRSCN R B B T 40 S el e.adF OEC

Et hoxyet hoXyl8B%( 4- et hyl pi per azi n-1-yl sul phonyl ) pyri di ne-3-car boxylic acid
ethyl ester Chtained as a gum %96%%_i fromthe title compound of Preparation
15, usi ng tHEDrbted (3T br &par@r ¢ 162 @H.cDEIBLE (3H3).(BE3ttE, m).22

(3H,t)) . 53§ ) . : %é ﬁ M, e Hr;%1 2l q),
3.83 (2H )29@%@'3 t?'z?%fg)()&ga;ﬁé;%' 3 égsé%{ (?lf’ ﬂ?’s 87%6165 &%9&?’&%’/5:
mz 416 (Mg16) (TH, mp, PRERPNRAT), GNO2(1H, s), 10.82 (iH, s). ’

5- (4- Et hyl t aj,per.azj_n--1: yl sukphonyl ) - 2- ( 3-rnet hoxypr op- 1- oxy) - pyri di ne- 3.
car boxyl i CRWS é?}ﬁ;'k!él(}eé\@”éﬂ A mxture of triethylamne (5nl, 35.9mol),
tetrakis (triphenyiphosphine) palladiu>n (0) (200ng, 0.17mmol), the title
conpound of Preparation 16 1.08q, is 2.54mmol) and et hanol” (25ml) vas
heat ed undéhecirhePMrBHBRiCdE>@MIO0C5ands i90/ai8d Wiag (156prie) piaseguseased
vessel f{]or I t | . The m xture was filtered and
the fi Ifdr atf%ggﬁéggggii%%qgﬁ@r @ggfjééé%b/"%(régssure. The resi due was di ssol ved
in ethyl acetate (40nml) and the sol ution washed consecutively with

sat ur at ed ?&%eous sodi um bi_car.bonate sol ution (20ml), brine ?0 (20ml) and
2M hydr ochl @it 3PH (G )dichlareelbaBehed aci dic extracts were basil ied

usi ng soli hU i t t l.utsi pn ted W et hyl

noet ot o (nsemy R e s a ML BRe D Il B8 SRR s R
evapor at ed 2upgiezHrigdBiced4Br 958155 (1361, &f foB6 (1 hl?rrgi, Bl glmﬁ)mﬁoé@éﬂnﬁ, 68%)
-as an oil. 8 CDC13_%§: 1.05 (3H’8§;%52 1.39 g3H,|5%, .09 (2H,'m) ., 2.41 (2H'q),
2.54 252 48;§) (113,08 § 8L (Y, sB83% (B, %) 108258 H,2M, t), 4.39 (2H q), 4.57
(2Ht), 8.?{%,\(4515:%@)52@(.,\%1)(»1 Hs). |-RVB: mlz 416 (Mrl1 )'°. 0 2 U-~ 2004
WO 991 5433

30



-72C~ PCT/1 B99/ 00519 PREPARATI ON 22

5- (4- Et hyl pi perazi n-1-yl sul phonyl ) -2-(tetrahydrofuran-3(S)-yl oxyﬂp; iEﬂ Rﬂﬂ‘b
carboxylic acid eth ester Cbtained as a yellow oil (78% fromthe title
conpound of BY@8 %(?'5%? on 17, using the procedure of Preparation 1C9T”3f39’00"‘9
(CDC13): 1.05 (3Ht) 1:39 (3H,t), 2.20 (1 HmM, 2.30 (1 HmM, 2.42 (2Hq),
2.55 (4H m, 3.09 (4H M, 3.97 (3H, N, 4.14 (1 HmM, 4.38 (2H,q), 570 (1
Hrn), 841 (1 Hs), 8.fi2 (1 H5s). LRVS:8Gr z 41 a (M+1l )+. PREPARATI ON 23

2- Et hoxy- 5-!14- et hyl pi oerazi n-1-yl sul Egggmg!g Eygqéﬂ ne- 3-carboxylic acid A
m xture of the title conpound of Pr t (4.96g9) 13.35mmol ), 2M
aqueous sodi ypy. éxér(mmlo%&rutzinony(s%%nyﬂoﬂlmlﬁuem@qyath@mwe(r%imnw@ﬁ i's

stirred at roomtenperaiture tor hours. The resulilng mxture WaiS
concentrated urﬁ_ﬂ&@@@&dﬂ@m}:@&@hhém -7HB b 3-8 -ONe

and acidified to pH 5 using 4M hydrochl or| ﬁ aci d. Th| S aqueous sol ut| on was
extracted with dichl or onet hane (3x30ml)) en the conbi ned extracts dried
(1~1'gS04) and evaporated under reducgsiapipessuigy to give the title corrpound

?0 (4.02g, 88% as a tan coI oured soltTd. b (Di~1S 6) 1.18 (3H t), 1.37
(3H,t), 3.08-¥2 25~ 1-Blguinhony)s52- (2 apei 3-3Bt HOX) d(1
H, s) . PREPARATI N ‘

2- Et hoxv- 5- (4- ettHAE ' Sui-phen H 0 d

sodi um ?$ salt 1 NIAqueous sodlunhQMQQquq#Kﬁgjutlon (85nﬁ 85nnDI) was
added slowy to a stirred, ice-cooled solution of the tille conmpound of
Preparation 18 (30. 2g, 85nn0|) in ethanol (300mL) and the reaction m xture
stirred at room 0 ~. CSC 2004 Vg99|54333 PCT/| ~ 991 Q0519 -127tenperature
for 18 hours. The result m x| uffe was evapqrat ed und reduced pressure
and the residue partiti be e ter o apd” ehdPl acei al e
(250nl). The phases were separatied, Lpen the aquegus a iShed wi sh s

et hyl acetate (2x200mL) an under rediiced pressuiye to yield the
title conpound (29.6g, 81 e solid. b Qds) :
1.25 (3H t), 2.24 (2H q), 2.40 (4H m,, 2.82 (4H, q) 4.39 (RH, q)) 7: 76 (1
Hs)) 8.28 (1 H s). ~o PREPARATI ON 25 4 (4 Et hyli é’razm 1

yl sut phonyl | - 2- ~2- et hoxye yl pyri di ne- 3-carbo c acid hydrochloride A
solution of the title conpgund of Preparation 19{('J1.18g, 2.94mmol) in a

m xture of ethanol (10nml) a 1 M aqueous sodi um Rydroxi de sol ution (10m)
is 1 Omol) 1IN2S Stirred fog/ 1 hour at roomtenperature. The resulting

m xture was concentrated under reduced pressure to half its volunme and the

residual aquesdsseeh Bid(@memsikegd) ahide atzhz@ 2eairnabe wek0addeo thensagiah bi ed
to pH 3 .with dilule hydrochl oric aci d acidic solution was extracted

with di chl orBRElaBeMPRENE A1 dFXgroBless0 ((%&@r@@f, N SMAEN) tthé-reetispiiedrerenact s
d d 20 tl
o1 20 20 (M50 30 USRI LT B EEHAEH, D9 B ol SR R
(2H q), & 758a§@3véBblrat’)ad (hdes re8tte) préssife (2 the rébxﬁﬁal(t?rldwtr) guBl Brii(dd

, 8.68 (1 H, . PREPA
Et hz)xyet hon:)y §03U'F8t 1%/5%?%9%1\5( E V‘F'g%‘ﬁ FHInHIRE 15! Yi @c%taé%r 9&%2%‘?’5”%0| d

hydrochl ori dg7/Asm XE Wi, 0fh1§ hgcdrhid Bixe@EPHE G RficET pcﬁ{naatl '}-FF"L@QJS D
2.07rrimol)) 1 M aqueous sodi um hydroxi de sol ution oml, mol”) and:

-1, 4- di oxan (&fil)column, and hexane: isopropanol: diethylamine (70 3003) as eluant, to

give each enantiomer. The first enantiomer was partitioned between

20 dichloromethane (20ml) and agueous sodium carbonate solution (10ml), the
phases separated, and the organic layer dried (Na,SQO,), and evaporated under )
reduced pressure. The product was further purified by column chromatography "
on silica gel, using ethyl acelate: methanol (95:5) as eluant, to afford the title
compouand of Example 106 (130mg, 16%, 99.76%ee€) as a white foam.

[alp = +15.65° (¢=0.023, methanol).

o
n




02 DEC 2004 W O 99154333 -128 PCT/1B99/ 00519 was stirred at room
tenperature for 2 hours. The 1, 4-di oxan was renoved by evapor g n@gf
reduced pressure and the pH of the renai ni ng aqueous sol uti on s adj ed
to 3 with M$sDE4Pdric acid. The resulting solution was s evapgngig@dswnder
reduced pressure, the residue triturated with hot ethanol and the m xture
filtered. The filtrate was then evaporated under reduced pressure to
furnish the title conpound (760ng) 87%.gas a tan-coloured solid. 8
(DvsQds): 1.08 (3Ht), 1.18 (3H,t), 2. 98 (2H m, 3.07 (4H M, 3.37 (2H N,
3.48 (2H, qfou3d726(a314ﬁ)H 6%!{214793? C8HBEN{O4S:H, 3,0 8eqBrdslCHES)48: LRVS:

mz 387 ~o_( §R§5AMT| ON 27

5-(4-Et hylg ergz | sul phonyl ) - 2- (3 et hoxyprop i

- d d d 870
oxy) pyri dgnerfeLpr bcmy 6'H3rﬁ i 5@3@%0 ; Qricmoh O%E%' aed gg,ﬁrgs@@m A

fromthe title conpound of Preparafio e proc
Pr epar ati 08.986(218, 1) DMBOd4N; md, 3B5((3H, &),,3.6596H( EYH» 8)76 8118, ?AHOE)(BH3|_222

(11,2 8 s ot SRR b a2 (05

2- Et hoxv- 5; Kfrst wngdg;e(wﬂ yA-1-yl sul phonyl) pyri d| ne- 3- carboxylic acid
chl ori de hydrochl ori Oxalyl chloride (0.77mL, 8.85mml) was added

dr opwi se t6ha t8ts wr@quumateé&aamblsdloatwm obfaibbe (94 trige 1208PIURY. &) as a
Preparation 4 42mm| and ?s di nmet hyl tormam de (2 drops) in

di chl or OWEWHﬁﬁég R Saree é%c@tdlu%a%’&ﬁdﬁg’@@ﬂpﬁed for 18 hours at

room t ggpefAL Ur ez @e =BVRPA nder reduced pressure. The residue was
triturat edra\?ngth et%l @acet ate Q%ﬂ"’?' 0 2 DEC 2004 WO 99154333 -129

PGT/ 11 B99/ 50818 r@sﬁmﬁsn@ §o73chom@ctcgdHam@dowemoetdwre@n@ dpisyd

under suct] O%cé% gf{/gé& the title conpound (1.68g, 95%. Found: C, 41.51;
H, 5.27; J ~C12N30aS; 0.10 CH2Cl12 requires C, 41.73; H, 5.02;

N, 10.36% 13 ( 20, r 8
(2H ), sgc o nr))o3s<9g1 ( ewmé’é ??ﬁ%ﬁ'qﬁ 5%‘%%2{31 é%%@*ﬂ My sy,
é3| 4116E(ﬁ H2§)8 (EIJ’REIPAF&TVC(AHﬁm 3525 (321—1 s), ﬁes ﬂ?] m), 3.75 (C}H mé408boH |

t hy~ Rt met hoxyet oxy pyri di ne- 3- car boxylic
1p aci d°ch o %d?%’ci%ﬁlg )G)!pa?p“%lﬂ Jor P& <(1i'*7(§ 3.13mmol ) was added
dr opwi se t[gr:gm§t|nﬁ/§@;§,4 Np,qitool ed suspension of the t|tIe conpound of
Preparati on 25 (390ny, mol ), di nethyl formam de (100ul) and dy
di chl orornet hane (20nl), then the reaction mxture stirred for 3 hours at
roorn tenperature. The resulting XS pas, 1s evaporated under reduced
pressure and the residue azeotropeg—vvr—Hﬁ—%gf-ge e (2 x 20mL) to give the
title corrp@uﬁdﬂ\(l—:wmﬁm etﬁﬁl%pasz;a—w»hltsnl@hsaw@(zbn{éﬂ%ﬁﬁﬁfdrboo%/@@n&lal‘é t),
292(2Hq))3 , . 349(2Hrr),37 (2H 1), 76
(2H,m *°4.58 ( g yH- ! Immcwwi$amerﬂzo
PREPARATI ON 30

and
‘ | EXAMPLE 109
3-Ethyl-5-[5-(4-ethyipiperazin-1-visulphony)-2- (2-methoxy-n-propoxyv)pyridin- 3-
yll-2-methy!-2.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (isomer 2)

30



Et hyl 3-ethyl-1 H pyrazol e-5-carboxyl ate Ethanofic sodi um et hoxi de sol ution
(21 %ww, 143ni, 0.39npl) was added dropwi se 1o a stirred, |ceﬂc2qt? 2004
solution of diethyl oxalate (59.8ml, 0.44npl) in absol ute ethanol % Oni
under nitrogéXPdkd**Bhe resulting solution ?s stirred for 15 ni rRﬁTé1§399/005'9
But an- 2-one (39ml, O0.44npl) was then added dropw se, the cooling bath
renoved, the reaction mxture stirred for 18 hours at room tenperature and
then for 6 hours at 40C, then the cooling bath reintroduced. Nexl, glacial
acetic acid (25nl, 0.44nol) was added dropw se, the resulting sol ut| on
stirred for 30 minutes at OC, hydrazine hydrate (20nt, O.44no1) 0 ~ DEC
2004 WO 99/54333 -130 PCT/ 1B991 00519 added dropw se, then the reaction
m xture all owed to warmqt oom t erature a@d intai ped there over a
period ol 18 hours, be‘f’or\g/L it ed Un KeddgedTHr essure. The
resi due was parti ti oned b or onet ha e wat er
(100n), then the organic se(f)ara ed, Washed\i
dried (Na2S04) and concent r atx reduced pre
conpound (66.0g). b (CDC13),.¢L P4 (3H t), 1.16 (3H t:é\‘ 2.70 (2H, q) 4. 36
(2H. q)) 6.60 (iH ). LRVE: mliz 169 (Mrl)+. PREPA 31 3-Et hyl -
H pyrazol e- 5- car boxylic amE ueous sodi um hydr OE (ﬁ sol ution (10M 100nt,
f

tery ~(2xi OOm),
e to gfve the title
H

| . Ornol) was added dropw se((toJa stirred suspensi the title conpound
of Preparation 30 (66.0g) 0.39npl) in nethanol (400nl) and the resulting
sol ution heated under reflux/for ~s 4 hours. The cqol reaction m xture was
concentrated under reduced pressure to ca. 200m., diluted with water
(200n) and triestifé xbrippuMsheeraviprBpd@ldurbm (X 18 dompdiied r&SEk&ﬂnB& 78
agueous phase was acidified with concentrated hydrochloric acid to 4 and
t he whit e Spr éapp?tra@éoewr@@PéaOhfr@ilqwn@ca 15ymBaic praneduee e dtnaueietsnebed tidre
conpound (34 Jfa% ? % 5 1.13 (3Ht), 20 2.56 (2H q), 6.42 {1 H s).
PREPARATI ON § 4-9\1:3 protw -1 Hpvrazol e-5-carboxylic acid Fum ng

sul phuric aciTthe( tacendle was adtest duoiwd S8y tHPISCI usied, ah CRDEGOl ediudsn and

fumng- nitric aC|d resultin oI utlon heated to 50C, then
3- npropy! - hﬁ-”ﬁf}f”a h%ncg %%PME@*PPC %Q:I“91 SnfUBAr 10 BIYEI isomag4l. 3his

1568; 16, 49 pPod 8P re3dgatk By Kot SR YEIogio A BHLARa W L 3indBh I N

t he reaction terrperature bel ow 560G The resu ng so i o was
18 0 2 !PADgPad2NND 9gnEMCBBIRIR: I /BOYIEm@S 1 0006: mafbrﬁmﬁ)saad 16m@atea:l aledhé¢ro

|, th T 't hed
wth water ol Arredr By EleeTeaull W PFTRE ¢ PbrE R tutd 56 @a)s%
170-172G. Fownds. G 42.35; H, 4.56; N, 21.07. C~HON30a s reqw res C, 42. 21

H 4.55; N, 21.101. b (DVBQd ): 0.90 (3Ht), 1.64 (2Hm, 283(2Hn’))
14.00. (1 H, sP. (BrRERARATI O\ 3B (GHEMNy I1-40 (3r 8, 2.68-ByTa s o8, Sa3D8:58 (TH

B ool PTG, AL LREROU, 27 FEnar e Bl IR A
(2H m, 13.721K1sH19)30 PIFRIEF%ARATI ON 34
’ LRMS : m/z 520 (M+1)*
The title compound of Example 108 was isolated (5mg, 1%, 93%ee) as a white
solid, using the same procedure as described for Example 108.
6 (CDClg) @ 1.26 (3H, 1), 1.32 (3H, d), 1.40 (3H, 1), 2.80-3.10 (8H, m), 3.38-3.60
20 (7H, m), 3.92 (1H, m), 4.09 (3H, s), 4.48 (1H, m), 4.72 (1H, m), 8.61 (1H, s),

8.98 (1H, s), 10.89 (1H, s). ‘
LRMS : m/z 520 (M+1)*



1$ 4-Nitro-3-n-propyl -1 H pvrazol e-5-carboxarni de A solution ofi the title
compound of Preparation 32 (15.4g, 0.077nol) in thionyl chlorg QeDEg5mmg was
heat ed under reflux for 3 hours and then the cool reaction nlxture

evapor at edyélgdyafzeduced pressure. .. The residue was azeot rgae@ovhdsiy
tetrahydrofuran (2x50nl) and subsequently suspended in 20 tetrahydrofiuran
(50m), then the stirred suspension ice-cooled and treated wi th gaseous
ammonia for 1 hour. Water (50nl) was ad@8d and the resulting m xture
evapor at ed under reduced pressure to give a solid which, afiier trituration
with water and drying by suction, furnished the title conpound (14.3g))

mp. 197-199C. Found: C, 42.35; H, R&F7@§ £8. 38. C~H oN403 35 requires C,

42.42; H, 5.09; N, 28:27% b (DVS 3H t), 1.68 {2H,n), 2.86
(2Ht), 7.68 (B-Ehg)5-[8.(A%t ' B4mam ;
Pc~r na99~o00s~ PAR R [ Jt razol e- 5 8ar bo>r<]am de

ot ai neds f r @1 ‘ D&
"Preparation 34) as a vvhlte SO|Id (90%

X (DI\/BOd’ 117 ( Ht) 2.87
{2H, M, 7.40 (1 H,s)) 7.60e(1l H s), 9 1Hs) LRVS: miz 185 (Ml )*.
PREPARATI ON 36 4- Am no- 3- n- proayi - lE)HAW-’MEZME -carboxam de io A stirred

m xture of the t|tIe corrpound of Preparatlon 34 (10.0qg, O.
pal | adi um on cB 2 nvIRmnerazing yeulphanp-2-(RaDeioxvad

hou's at Si3ER o@gﬁﬁé . 808 RHen 0. dﬁﬁgdn@v%%%g%m 'sta@wrama ﬁeH@' ned
with an eth evapor a under

" reduced;pressure to give an orangeisohérd wand®) on is crystallisation from
et hyl acetate-nethanol, afforded the title conpound (6.8g) as a white
solid, mp. ~ 96-201 C. Found: C, 48.96; ~ H, 6.98; N, 32.08. C~H, 2MN0;

0. 25 H20. requires C, 48.68; H, d.30; N, 32.44% b, (DVBQdS) : 0 88 (3H 1),
1.55 {2H n}, 2.46 (2H t)) 4.40 I2H,s), 7.0Q (1. H, yH ), 12.20 (1
H s). 20 PREPARATIXN 37 4-AnHiNo- eyl -1 H-Qyrazol ,@m de Obtai ned.
fromthe title conpound Q on 35, by ana eparation 36,
as a brown solid (80% . 1.08 (3H,t), 2s 4.50 (1
Hs), 6.88 (1 H,s), 7.10 Hys), 7.26 (2H,s). L (M1 ) +. Uz
~~~ 2004 WO 99154333 -133-GFI | H9910( 1519 PREPARAF: 38a 3-Ethyl-4-nit
ro-1- (pyridin-2-yl)nmethy~ r'@zol a-5-ca rboxani de 5 an{l PREPARATI ON 38b
3-Ethyl -4-nitro-2-(pyridin-3-yl | nethyl pyrazol e-5- ¢ar Boxam de A m xture of
the title conmpound ofi P ration 35 (20.0g, 109 ), 2i0-

(chl oronet hyl ) pyri di ne hyg’: ochloride (17.9g, 109nmmo|), caesium carbonate
(74.79, 222mmol) and di yl formam de (120nml) was stirred for 18 hours at
roomtenperature, then evaporated under reduced pressure. The residue was
partitioned between water (100m‘) and di chl or onet hane (100ml) and the

h 3
e Soonty A pite ot S05° cpfeloleg: Eertie e At T PR Baee, ¢
Bedm:ed 1pr ?ﬁaasau;n'rl;ha(‘t:nefattMe|ly|n/émf;\xﬁe;§93tﬂgl tﬁeg;rﬁrrmi)rm theg:ntlel compound of

i chl or omet hanemet hanol to yi el e | e conpoun: '58 ic8: 59,

2199 . b (COUERRIalPMUOg HpM)) wasdiga f § 1e2houss; eo%f"t‘ﬁ FP%% ’0”7 27
(1 Hm, 738 CLebbfBed b éct‘lana 2%11@2%&31 wastkg \ﬁﬂﬁ%a(u]ra{écﬁ%mn?&ﬂm%he

ot her | i quoT- was’ evapor at ed aRaer pressure and the resid
purified bycriofiersatbiiamdbody, ajiey eatusiteiceodjem, biserhgnate eplitioon (Hinaki ent

f dichl h h | 00: 0 95: d h
U1t he. comdiikp (BRaQernd svatsSsguyat Tadlined RSPV ENe BELHE "Eois
(3H t), '> g@u{f?é'& Q)o% 5c61§w(r2Ho$x}®m51c%$a;§Hy Hot) . sificd9 ¢l Hushg 7rr%?ha(rﬂolH m,

7.70 (1° "5 8
dichloromethane (5 95) as eluant, and repeated using diethylamine: ethyl

acetate (10:80) as eluani to give a gum.

This racemate was purified by HPLC using an AD250 column, and hexane:

ethanol:diethylamine (85:15:1) as eluant to afford the title compound of
25 Example 110 (25mg, 6.7%, 98.9%¢e) '



0 1 DEC 2004 WD 99154333 PCT/t H99/ 00519 -1 ~ PREPARATI ON 39a
4-Nitro-3-n-propyl-1 ~p ry idin-2-yl)nethyipyrazol e-5-car boxanpd

PREPARATI ON 39b "o UEEdZUU‘Q
4- Ni tro- 3- n- propelss33 (pyri di n-2-yl ) rnet hyl pyrazol e- 5- car boxam deCT/1899/00519
2- (Chl oronet hyl ) pyri di ne hydrochl ori de (24.6g, 150mmvl) was added io
portionwise to a stirred solution of the title conpound of Preparation 34
(30.0g, 150mml) and caesi um carbonate (123-5g, 380nmmol) in

di rnet hyl formam de (300nl) and the reaction mxture stirred at room
tenperature for 18 hours, then evaporated under reduced pressure. The

resi due was su d.i e n e uldi | A dgied
under suctio W@Pgrud@ ﬁgﬁu@cq ggi&lqs{par‘ﬁlée‘g ét/) %84%?“1' ‘?ﬁnﬁ%jzﬁw}—i H
chromat ogr apbi £2 par g}, ®As (@M, smblszer qeH, mesesimely), 8333, s), 3.57 (1H,

di chl or onet hane: ‘et hanol (98:2) 'and et hyI acetate: pentane (20 80) as
efuants, tso fuiy,rd.68 (T He m) ¥s®6 t(BH, &).compddht L-8.6anBH, A28MB (1H), 4.9
white solid. gﬂun : C, 53.74;'H 5.20; N, 23.91. C, 3H,5N503 requires C,
53.97; H, 5. 5 " 24.21 % b (CDC13): 0.94 (3H,t), 1.68 (2H, M, 2.86
(2Ht), 5.55] Eiiss)nvz 8 BvRTY(1 H s), 7. 35 (1 Hd), 7.75 (1 Hm, 851 (1
Hd), 856 (1 Hs). LRV mz 290 (Mt1 )''; . and the second title conpound
(2-1 soner; 1@nﬁgthe381%cca§peum|oﬁé’:xemnl@r118 (EPMES@dB Y=, 8. B4eEBH, t), 1.46

(20 2 955 Ehhihy s R R bbb 2Rl tor: B9 A8 B ] 22 ()
4- Am no- 3rpt Byko %29%5'@'5@ @Y es gl @, %Obe@(mr P@é@@zﬂgm@x §% |35¢<§1H

m xture of the title corrpound of 'Preparati 6n 38b"(

pal | adi um on nc)qa?r 6641 H( 49), 408 (8Hhahob.761B60hT)), v&§03(d H;)ﬁdr S%é‘tlé,ds at‘lO 98
345kPa (50psi i Q 4 hours, then filtered. The filtrate was conbi ned w sh
an et hyl acet( *[_‘e sh (150ml) of the filter pad and then 02 DEC 2004 1VO
99/5d333 - 135 Fieensd—oes(19+e¢pncentrated under reduced pressure to a vol ume
of ca. 70mL. The resulting precipitate was coll ected and dried under
suction 1o afford the title conpound (12.6g, 87% as a white solid. 8
(CDC13): [ 03 (3Ht), 2.53 (2Hq), 4.p0 gﬁﬁﬂ g)ﬂqs 5.22 (1 H,s)) 5.36
(2H,s), 6.60 (1 H,s), 6.81 (1 Hd)) 7 -, 7.62 (1 H ), 8.57 (1
Hd). LRVMS~: mz 246+)é:BAE11hM45 [PREMRA&'b@\ﬁzcﬂrM -yisulphonyi)-2-(2-ethoxy-1-

4- Am no- 3-n-pro 1.d Astlrred
m xture of t H&SHY Y Aty 304 . fa

nickel (1 g) and et hanol (50ml) was hg;lgqge_,qeéreg at 345kPa (50p3|) and 50C
for 18 hours, then allowed to cool and Tiltered.” The filtrate was conbi ned
with an ethanol wash (50mL) of the filterapdd and then evaporated under
reduced pressure to give the title co ng, 93% as a crystalline
solid. b %(%I\/BCHG) 0.79 (3H1t), 1.33 ly{ﬁ"rQLéq?ﬁ (2H,t), 4.60 (2H,s), 5.30
(2H,s), 6.88 (1 H,d); ) :ﬁE%/l(Sl S-I(‘S)E)hv'[mrfgére(zlnH\,ﬂéulohoﬁvlﬁm ((21e’r|H,oI5W1 7.74 (1
H m, 850(1H. ; e PREPARATION42 20 ,

4- Ami no- 3- et hifi€l 2217 ' 2t RO yOEQ-7} 220l g idin-
solid (94% fromthe t|tIe corrpound ofongrggﬂr%té jon 38a usi ng the procedure
of Preparation 40. 8 (CDC13): 1.20 (3HT) 2°(2H,qgq), 3.72 (2H,s), 5.50
(2H,s), 7.2 {1 HmM, 7.34 (1 Hd), 7.68 (1 Hnm, 8.49 {1 Hd). LRfE~tS: mz
-.246 (Mr1 )+. 25 PREPARATI ON 43 4- 2- Et hox

- 5- (4- et hvl pi per azi n- 1-vls Iphony )pvrl di n- 3-yl carbo ani dol} 3- et hyl 1
H-oyrazol e-5-car boxa A ni xt ore® lve rtrrlr =tonpound of
Preparation 28 (1.0g, 2.51 I Pr W¥ation 37 (387 51 "y and
pyridine (15ml) was stirre z}t rotﬂm

=0

e o
)



0 2 ~~~ 2004 WD 991y333 ~crn s 99i00s ~ 9 -136tenperature far 18 hours. The
resulting mxlure was evaporated under reduced pressure and the residue
triturated with ether to yield the title compound (1.05g, 87% 7aBEG Iﬂﬂhple
solid. Foun% 9: 44 82; H 5.72; N, 18.62. C20H29N~05S; s HCl; H20 reqwres
C, 44.98 RUTUWIS N, 18.36% b (DVBQUs): 1.17 (6H ), 1.46 (SHENPLSS77
~(2H,qg), 3.09 (2H,q), 3.49 (4H m, 3.78 (4H M, 4.88 (2H,q)) 7.30 (1 H, s))
7.49 (1 H's), 8.52 (1 Hs), 876 (1 Hs)g3510.54 (1 Hs). LRVS: mz 480 (M1
)+. i s PREPARATI ON 44

5- | 2- Et hoxVFize (deenhaye wape:rraparedl(?@l"/sLﬂlr@rm»dngeli)tmyafordpnuﬂd3df IExaﬂqIIéIWIB andi -

hydro 7H pvrazol ol - (-one Pot ass de (943 8.41
ol ) whs. oS T LD OPR Fole ISR T RO R AL PETdBrsape 104 and
Preparatiomé (1.1 Oy, 2.1 nrnol) in is absolute ethanol (50nm) and the
reaction mxture heated in a seal ed vessel at 100C for 18 hours, then
all ov~~eg to cool. The resulting m xture was evapor at ed under reduced

th due d 0 t 15n] | ut
s 20! di 11Ut oSS SAP R RDEH ST HELE BRI A 3@2%%5?5@@& iand”"
| | ect ed, ?‘%% t ?
\(/:vgs Sﬁriefi e y collyéﬂﬁn’tdbca\rq?z)&n%% ogr a@%;/(e}g)ns@ﬁﬁ céaéjgi Iréﬂl dic (‘)dr)ﬁgrrrg?ﬁaneo
met hanol ( 9hi8)praguel waatiurtier purdeddyy chlentri d:mremampmpm céméi”ﬁmg gen,@%ngas a
15 05 1t SIeBl R CHe AR - 2o, BTSN SVaPSpRaR re&%eegtsoc |
(2H a}, @ %&r‘&ﬁh@mlezccﬁﬁﬂb&h‘b @) ExZmBle ﬁ‘ﬂi"(mmg‘lﬁ‘% @35 R)ke) §s %QOéé'n H, S)

8.64 (1 H,s), ?s 12.19(1 , 13.80 (1 H,s 2462
DEC 2004 W O 99154333 -137 PCT/ I 899/ 00519 PREPARATI ON 45 4 f 2

Et h 5- t hyl di n- 3-yl b dol - 3-el hvl 2~
pyr |C))(:(I|>/n Z(jp‘i 5t ﬁ B@EZ Ld]%bl% r:ﬂB ﬁ?égﬂl A: '?er n;t |C\6/1<ra zximm >C<)t ur eeof Vt he
title CO”DOFUcElSJfSrd ofc, Férﬁ@r}ate@gﬁxﬁﬂms%mﬂ 5\!;?%5)0 sﬁfép:%f ireQt 45 {£20m)

2.5mml ), triethylamne (1.35 dichloro thane (50m) " was
stirred at .68\ d¥pef%t ure for 18 hours The resul ting mixture was poured

ext ract 88§ (HOR O oP ARt HanC 2008, Bondy! Crhd) dorbi oo et o < ations
were dried (@M1S84)s.ard mapoeatse@wrrd)ers Bgchggqmar fPsUrEs (2Mmes), t5heo (el due
purified by col um chronato raphy on silica gel, using an el ution gradient

of dichl or dﬁét%éﬁemﬁrét)h%ﬁé%ﬁlé 10-8%0(9%:9) | to furnish the title conpound

1.29g, 90 13 1.00 (6H, m, is 1.55 (3H 1), 2.37
EZH q)g @OR% r’r’{/%?4 W‘ ) 3.08 (ElH n)m 477 (2H, é))-~ 5?28 {1 Hs))

5. 45 2Hs) 668(1Hs))690 (1 H,d) 718 (1 Hnm, 7.61 (1 Hn), 8.57

100D s nirenihE eabppynd. & %@Eﬁ%iﬁﬁ ee e nligmdie oa s Sageee)

91. 8mmol ) “1*611@%@%@5&%%@8%&8 1OVl RSt iBEE &Sy E!?arﬁp)esﬂéred) i ce-cool ed
suspensi on-of 1-hydroxybenzotriazol e hydrate (12g, 88.9mmpl)" and the title

conpound of Preparation 24 {24qg, 65 7mm|) in tetrahydrofuran {300mL), then
the m xtur tlrr d ur, Id|| opropyl am ne (12.7g, 98.3mmovl)
and zs thee[taj? e’ 0 o{?néd(ﬁ) Igrlcgﬂ)oa{f’ r@ﬁp 48 (12.9g, 52.6mmol) were added
and the reagsi9d : M BULL; 9t 655N, a7 g0 @, HEMPE 8tALR, O qlfteBQUIES 14:hgn

evapor at ed under reduced pressure. The residue was partitioned between

wat er (200nf:poany 1&@@% acetate (200ml), the phases separated and the
cod um ~b b LaPlaAar ORIt Hoh2bdota) A B mb (CoBY: SF rei? I a8 £ rttsoa)
and concent @™ esh) UBAEI (2HE Ay C8th P[436 SHY, 3.50-382 ?wvm)umg B8, 5esud (N9,
m), 8.62 (1H, s), 8.92 (1H, s), 10.82 (1H, s).
LRMS : m/z 534 (M+1)"
30



0 Z DEC 2004 WD 99/5a333 -138 PCT/1B99/ 00519 suspensi on was coo| ed tg 5060%
for 1 hour, then the precipitate collected and dried under suctll ohD

afford the title conpound (14.1 g, 47% as a while crystalline solid, mp.
185-187C . FBhep/54833 54.59; H, 6.05; N, 19.32. C26H34N8(OBS s r EHUIBVHOL)
54.72; H 6.00; N, 19.63% PREPARATI ON 46 2-n-Pro~oxypyri di ne-3-carboxylic
acid Ootained as a pale brown oil (50% f-B6m 2-chloronicotinic acid and nlo
propanol, using the procedure of Pre ation 1. b (CDC13): 1.08 (3H1t),
1.92 (2H m, 4.56 (2Ht)) 7.10 (1 H, @%&UﬁH,d), 8.45 (1 H,d).
PREPARATI ON 47 - i 3 j
azodi car boxyl at
of the title ;gmmunqm@fn Brédpairat ihgh2 84 d8RFH-draZotmbd B; dlpyrimidin-7-one

tri phenyl phosphine (3.67g, |4mmol) and net hanol (0.60nmL, |5mmol) in )

t et rahydrfuran (20ml) and the reaction A% ure stirred for 18 hours at
roomtenperature, then evaporated un%gﬂ;cnﬁf% pressure. The residue vr~as

20 triturated v~ith pentane: ether { he m xture filtered. The
filtrate was evap-gtied-sii5der-etipdbipechzim-gsasniehand)-Lhd -meshalvengitigid-i ed by
col um chr omat ography on silica gel, usi ng pent ane: . 5(
el uant, to gi REOROXE)IICIE3dhdaaAvVE3.5gINvat-gdii-Rpg 9id.8-GIBYIIRNEIRi/EoNg
(CDC13) 1.07 (3H,t), 1.86 (2H m, d H§%d2 38(2Ht)) 693(1Hn)
8.15 {1 H,d), 8.30 {1 H d). PREPARA
5-Ni tro-2-n-propoxYpVrigh ne- 3-carboxylic acidaethyl egter ot ai ned as pal e
yel | ow needl es (32%) ;;f\ﬁi crystial | i sation from nethafol, fromthe title
conpound of Preparatio ) aration 5. b
(CDC13): 1.04 (3H t), 1.84 (2H]Y, i3. 92 (3Hs), 4,48 1(2H)"™8.88 (1 H,s),
9.14 (1 H,s). 0 2 DEC 2004% / 54333 -139 P NON ¥9 PCT/ 1 B99/ 00519
5- Am no- 2- n- pr opoxvr pyri di -carboxylic acid 1 i
the title conmpound of Prepafation 48 (1.8g, 7. 46 nol ), s Raney ni ckel
(500ng) and net hanol -{50n®FS®&s hydr ogenat ed ai °3¥5°kPa (50psi) and 50C for
3 hours, then allowed to c U;}and filtered. ~ Tt jlltrate was comnbi ned
and

with a nethanol wash {100nil) of the fiilter pad t hen evaporated under
reduced pressure to yield the title conpound (1 95% as a brown oil. 8
(CDC13): 1.04 (3H,t), 1.80 (2H, mM, 3.40 {2H,s), 3 9(3H,s), 4.28 (2H,1),
7.57 to (4 Hs)) 7.80 {1 H's). LRVS: m z. 211{NH) . PREPARATI ON 50

5- (4- Met hyl | bgeachd
> WL LORETAR) Bkl AL A st pf R BY Gl Bl bl b5
Preparation é@de{ﬁd’% RVl pemcawewefronrsih@gmtd’leorppooedmﬂ é)@ﬁngﬂeeW&aadjnen
18. . PREPARATI ON

5- (4- Met hyl pﬂ?éP%’@i ﬁ DRI Ay PREHDE IR Ot WS FRTy BE P IHEABIRIRS 7 B8:A14 P%ci o

20 Obt ai ned R9p2 whide sobind7( 82K obhthEAe) titl e conpound ofi Preparation
50, using the rocedure of Preparation 23." b (DVSQds): 0.97 (3H,t), 1.74

(2H, M, 2s 15F(>Ghids)C B3.38; (46,748 N, 217084 ( Qb g N-Qs30. {49 te)qu@Sl@ 63.76; &),
8.86 (1 H, 8)6629$N FAQEIZDARATI ON 52

8 (CDCl) : 1.03 (BH, m), 1.39 (3H, 1), 1.92 (2H, m), 2.42 (2H, q), 2.57 (4H, m),
3.02 (2H, q), 3.16 (4H, m), 3.51 (3H, s), 3.66 (1H, m), 3.77 (1H, m), 4.08 (3H,
s), 5.57 (1H, m), 8.60 (1H, ), 8.88 (1H, s), 10.84 (1H, s).

20 LRMS :m/z 534 (M+1)"; and op - -40.08° (¢=0.083, dichloromethane)
Found: C, 53.44; H, 6.75; N, 17.76. Co4H3sN,055;0.5H,0 requires C, 53.12; H,
6.69; N, 18.07%
& (CDClg) : 1.03 (6H, m), 1.40 (3H, 1), 1.92 (2H, m), 2.42 (2H, q), 2.57 (4H, m),
3.02 (2H, q), 3.16 (4H, m), 3.51 (3H, s), 3.68 (1H, m), 3.78 (1H, m}), 4.10 (3H,

25 ), 5.57 (1H, m), 8.61 (1H, m), 8.82 (1H, s), 10.83 (1H, s).



3-Et hyl - 4-f

5- (4- nei hvl pi perazi n- 1-yl sul phonyl ) - 2- n- propoxypvri di n- 3vl car Xp)gaﬂg@omﬂ& (p
yridi n-2-yl) nmet hyl pyrazol e- 5- car boxam de Oxal yl chl oride (550

fol I owed by, fifEihy! formam de {2 drops), were added careful | yot/B08003td rred
i ce-cool ed suspension of the title 0 2 DEC 2004 WO 99154333 - 140

PC?/ 18991 00519 conpound of Preparation 51 (605ng, 1.59mmol) in

di chl oronet hane (10nl) and the reaction-8A-xture stirred at roomtenperature
for 2 hours, then evaporated under reduced pressure. The residue was
azeotroped with tol uene s to pr oduc@iﬁk’ﬁh@éﬂﬁ A sol ution of crude acid
chloride in, di , : I , ed,

i ce-cool ed SH5F e . ' g,
1. 76mmmol ), trl@wmt@mm@ ié&ﬂﬁvdm ﬂmgwéw@(mota@nmmmmmtm&sm@m) and
the reaction mxture stirred at roomternperal ure for 1.5 hours. The
resulting m xture was washed SUCCGSSI veBRdwi t h saturated aqueous sodi um

bi carbonat e sol uti on and bri-ne, egigk%@éqqgl c phase dried (MySCa) and

evapor at ed under reduced pressure. roduct was purified by colum
chr omat ogr gpiys. pihyEEL(EA- aﬁIlpawaﬂg Byiselptiong- 2] R hveinin-gty feakendoyrieity |
acetate: net nanol {70 30:0 to 0:90: 10)) to provide the title_ 1s conpound
{695y, 76%) a8 e I- 3 zolei4. B ofyrinidine 8-ane (ITBeF2INS0$S
requires C, 54. 22 H, 6.00; N 19. 64% b (GDC13): 107(6H rn), 2.01

(2H, M) 2.26 (3H, s) 2. 48 (4H m) 2.88 (2H,q)) 3.10 (4H M, 4.67 (2H1t),
5.34 (1 H,s), 5.48 (2H, 67@(1Hs) 694(1Hd) .22 (1 HmM, 7.66
(1 Hrn), 859 (1 H 1I7\I,s) 8.82 rl 23 Y 8/‘,1 Hs). 1_RVE:

mlz 572 (M2) +. ’>o Pl PA TI" N
4-[5-(4- Ethylplper I) 2(2-
vl car boxam dol - 3- n- prop I (pyrld n-2-yl | met th

idin-3

rg ol e- 5- gar boxam de
bt ai ned as a white foamY70% fromthe title conpglnds of “Prepa.rotion ~s
29 arid Pr epar ation 41,oxustang t he procedure of Poe apati on 45A. b (CDC13):
0.81 (3H,t), '1.02 (3H 1)) 1.46 (2H,m, 239(2H 2.51 (4H m, 2.82
(2H,t), 3.10 (4H m, 35) 3H,s), 3.94 (2H 1), i‘;{ZHt) 5.30 {1 H,5s),
5.46 (2H,s), 6.69 (1 H 6.90 (1 Hd), 7.21 (1 7.65 (1 Hrn), 8. 60
(1 Hd), 865 {1 Hs), 882 (1 Hs)) 10.46 {1 H,s)| LRMS: iz 615 (M1 )+.
02 DEC 2004 WO 991 54333 <14 i PCT/I899/ 00519 PREPARATI O\I 54

4-12-(2-Eth th 5-(4- i - d
vi car E)oxam-(E)I%()eFfa E(r)é( B‘f)‘ifgd%g%@‘ eré%{/la I]:IE{@I‘"I%E @pg Ié%llrsg’gi%m(f"‘({%’
ot ai ned asga@ %&6}@&63&% g g%éé)efegbéétﬁfeﬁpwmﬁiéhﬂé cBHaRsRt bomxfpend

Preparation 41 usi ng procédure ofi Preparation 52. Found: C, 55.13;
H 6.45: N78AM@7I- (mrmmmmrwmﬁeé\scmmw@g 1955, 8&1114), ioflowsng ap

5750 4k, njeried prodagds ol ddserbeb iRk ibhids 155 b (s fs gt g
(2H,t), 15. 3ethd lsdprepand: éIEII'( e (70:30 1) Makl, Bed & B2 KHELB, epant7. 22 (1

Hm, 7.63 H, 8.65 (1 H's), 8.82 (1 H's), 10.45 (1
Hg LRI\/BIEIIMZ g)QQI(’MFiO 33, wRIzmmIfmeaB . ( ) (

4-15- (4-Et I e i dii n=3i

Ui car boxam HEE DR o B3 arba Tt ppPB bR 50 S aeHy Bove g orer 2t 2t e
~Optained as3, @of@am(eﬁm) farmn(@srhes)t uam Ig lamapUNgs (@H, nff, P28 ttHom) 28.54nd
Preparation 41, using the procedure of Pre aratlon 52. b (CDC13): 0.82
(3Ht), 1. 0(2*‘(3ﬂ%$)75 1H4a (82@01(13*)4 d),28. 126 Hr9); 2.40 (2H q), 2.53 (4H, rn),
2.84 2Ht 0 (4 29 (3H, 3.57 (2H,t), 4.79 (2H,t), 5.34 (1
H s), { )%%W‘%%?%ﬁ (1 H(s) RS (1 I(—Id),)7.22 (1(H,rr)? 7.66 ((1
Hm, 3 59 o E 3,08 B80(cktrdniordineet S) 1 0.45 (1 Hs). LRVS: iz
629 (M--1) PREPARATI ON 5

3- Et hyl - 4 (5(@@@1 hy1 64 méHaZL )i, 1-40 ¥3idutrphd@gl 031"2 Q) ét4akBdr o), #-8h {41.902s

A S0l Ut} on 0% ASELEET So bl OF P BF AR oh BAe 33bhe. B Bbm od) cand 1

‘M aqueous sp,qh; Udn gy%r(qqq g«; £8bY§ HoB) (1@0{)@%1H05)80mml ) in ethanol (3n) was
stirred fior 3 hours at roomterrperature t hen evapor at ed under reduced
pressures LRMS:m/z 553 (M+1)"



WD 99/54333 -142 0 2 ~~C 2004 PCTlI~ H9910D5 S 9 A m xture of the rﬁﬁtll,id’ngg
solid, the title conpound of Preparation 40 (196ng, 0.80nmmmol),, 2 '
1- hydr oxybenzotri azol e hydrate (135rng, 0.88rnnol), N ethyldiisopropylam ne
(30p1, 1.76mpAPdygsask- ( 3-di met hyl ami nopropyl)-3 s ethyl carbodii wicd@Bs9/00519
hydrochl ori de (169ng, 0.88mmol) and tetrahydrofuran {15nml) was stirred for
72 hours at roomtenperature) then evaporated under reduced pressure. The
residue was partitioned between ethyl aceggte (50ml) and water (15nl), the
phases separated and the organi c phase dried (Na2S04) and evaporated under
reduced pressure. The crude product was purified by ~o colum

chromat ogr aphy on silica gel) using gq} ﬁlﬁﬂ lﬁoﬁ %r adi ent of dichl or onet hane:

met hanol (95:510 90:10), to furnish npound (382ny, 78% as a
foam b (CDCL3);y 31E%/|(56r$ menwge(a&m mvls@pﬁénolw,-MmeZhﬁ@ i orki-dmpthy3. 11
(4H, m, 3.54 (T"HTN), 4. (3H , 5.3I (T Hs), 548(2Hs) 5730 (1
H,rr),669(1ecs< Brigi-B-yIHP F2.6-qiny¢{ony H-r |

is 8.66 (1 Hs), 8.87 (| H, s), 10 27 (1 H/s). 1_ RMS rﬂz 613 (Mrl )
PREPARATI ON 57 4-f

2- Et hoxv-5-ni tropvri di n-3-yl car boxam ¢o) - 3- nepropel - 2- (pYri di n- 2vl ) net hyl pV
razol e- 5- car boxanm de 20 Oxal yl Ch|(§)l’l e (2.7 31 rnnol) was added

dropwi se to a stirred suspensi on”of “fheQt ity maund of Preparation 8
(3.31g, 15.7mmo1) in dichl oronet hane ﬁ N owed by di net hyl f or mam de
(2 drops), and the reaction m xture stj

hours. The resulting m xture was evapo ed under reduced pressure and the
resi due azeotroped with ,2s hexane tonpgivg a white solid. A solution of the
cryde acid chloride in dichloronethane ﬁZOrrfL) vas added dropwi se to a
stirred suspension of the title cor,rpo£D f Preparation 41 (4. 06gq,

15. 7mmol ), triethylamne (4.37nm, 31 and di chl or onet hane (80nl) and
the reaction mxture stirred at roomteﬁperature for 20 hours. The ~~~0
99154333 -143 0 ~ DEC 200 P CT/) B 99/ | 9 resulting m xture was

evapor at ed under reduced pressure and the residue partitioned between

sat ur at ed aqaemusursornﬂ" e bile apb@eand cobample {202:00) 4a2rdndilc ahd et diane

S?SﬁF‘é?orIQERE RenYEhGRE 28 anemmbhloRole i Selname S rashaiy "
W th bring, EGBGWZ%%) heRtkd exapenat aer UEeiosRduned QIRsS UhRiie giake a

purple soli d The crude product was triturated with ether and the resulting
solid col | ectetcamuiedi eddendefucattireasure aﬁﬁomﬁ trlsélduﬁt Ipemﬁ@ﬁpbmﬁplumn

& “ ol oltfefldsmidg Sid Yl &y Q348 8 Pehfedind)

1.46 (2H m, rrﬂeiﬁ@ncﬁl%’rh?l)ace%&s(zalﬂ 9’3 5 14.0850 EBD'J 'ﬁhe ﬁo&&t{ﬁaﬁpshheﬁf@xﬂwe{rZH;
s), 6.72 (1 H's), 6.95 (1 H d), 7. H,m,

9.16 (1 H,s)bYyocaymn F-P%C}maimf%@y{ 10'H %Fﬂa 19<F%|\/SJ5”?19 zm@éﬁ mle%z %%e‘aie
PREPARAT1QN %) lid.

3- Et hyl - l’g 2@% % 5 %%(\(/agt HO aﬁSOr%mer%t(I)ey??@lpﬁug? f6c4aor b%xagr{ﬂacstkgjl S%] | PVridin
-2 y1) rret hprwndde e53-1€a h‘ b@)ﬁar hi, d8.3%. F@QF@W@J&;&E@W@CWﬁT@MGGS C,

(1.87g, 12.2 propyl amine (2.13m, 12.2mmol),
1- (3-di net hyguoréil&b'\é;)%ig(' égé §/| carbodii mde 20 hydr ochloride (2.34q,
12, 2mmol ) anbehe-»‘iés‘Bl"?cC@r’f@%@%éﬁol jPreparation 40 (3.0g, 12.2mol) wvere

added, in tu to a stirred, ice-cooled suspension of the title conpound
of Preparati énCDER) 9604 12-20m0!90 i(BHdi)chlas (Bt Hpre4p8@ml)a)j 24&vd(4Hhem),
reaction m xture stiryred for 18 haour room e res [
mxture ws wadhéH cBhstiatf el \ﬂ%é %ﬁt &h %Qéﬁﬁnﬁ %Li%?ér(?)'ghmr r'llcjd gﬂg’m d
(2 x 25n), t t u yu on (25ml) and brine
(25nml), then r?gg ?ﬂ ﬂ% g%%ﬁipggvag?réla Qﬁnﬁﬁerng(gbayed pressure. The

resi dua! sol iLRM&s rpizr520 8d+by col um chr omat ogr aphy on silica gel, using
an elution gradient of dichloronethane: nethanol (99:1 to 97:3) to give the
title conpound (3.36, 58% as a white solid. Found: C, 53.41; H 4.90; N,
20.65. 30 C2, Hz3N700 requires C, 53.72; H 4.94; N) 20.89% s (CDC13):
1.8 (3H,t), 2.88 (2H,q),~ 3.40 (3H,s), 3.98 (2H,t), 4.90 (2H,t}, 5.28 (1
H s), 548 (2H,s), 6.70




WD 99/.54333 -144 0 ~ d~C 200 PCTII B99/00519 (1 H,s), 6.92 (1 H d), 7.23 (1
Hm, 7.66 (1 Hm, 8.60 (1 Hd), 9.15 (1 H,s), 9.31 (1 H,s), 10.50 (1
Hs). LRVMS: niz 470 (M1 )+. s PREPARATI ON 59 0 2 DEC 2004

4- (5- Ami no- 2- et hoxypyri di n- 3-yl car boxani do) - 3- n- propel -2- (pyridin-2 1

met hyl pvr a»oP 8¥838%r boxami de A stirred mixture of the title E6AABWHESIST
Preparation 57 (5g) Il mol), Raney nickel (2.5g) and ethanol {150ml) was
hydr ogenat ed at 345kPa (50psi) ~o and 40§ for 3 hours, then for a further
72 hours at roomtenperature. The resulf %g m xture was filtered and the
filtrate evaporated under reduced piBggupertpgive a pale yellow solid. The
crude product was purified by col unmchromatogr aphy on silica gel, using an
el ution gr adi-enEtiedxydb-¢iHnep oeidiperezirrbivisutahof\@ivtidire 398: Sethvi-¢l- ineitmt by
trituration wth ether, / hetlt|l onpound_(4. 49, 94% as a

bei ge solid. Found: C, 5£ : -¢igwrazglol4 53-gipVImI G £1eAe requires C,
59.56: H, 5.95; N, 23.15% 8 (CDCl ): 0. 1;8 (3H t), 1. 43 (2H, M, 1.52
(3H,t), 2.82 {2H,t), 3.49 (2H:s), E 5.30 (1 H,s), 5.46 (2H,5s),
6.70 (1 H,s), 6.93 (1 Hd), 7.22 (1TcH (1 HmM, 7.78 (1 H's), 7.94
(1 Hs), 858 (1 Hd), 10.53 (I H s) TI ON 60

4~5- Am no- 2-1 2- met hoxvet hoxyl aVri -vl“&arb xam do~- 3-et hyl -2-fpyridin-2
vl | rnet hyl ayrazol e-5- car boxam de A xture of the title conmpound of
Preparation 58 (3.3g, 2s 7.0mm1l),, Raney nickel (2g) and ethanol (120md)
was hydrogenated of 345kPa (50psi) and 50C for 18 hours. The resulting

m xture was filtered and the 02 2004 WO 991 54333 -145 PCT/1 B

99/ 00319 filtrate evaporated under{reduced pressure to provide the title
conpound (3.01 g, 98% as a pale gr foam Found: C, 56.47, H 5.82; N,
21.40. C2~H25N~04; 0.40 H20 requir C, 56.47; H 5.82; N, 21.95% 8
(CDC13): 1.06 5 (3H,t), 2.81 (2H,qg), 3.38 (3H,s), 3.50 (2H,s), 3.92 (2H 1),
4.65 (2H51), 5.33 (1 H,s), 5.46 (2H,s), 6.7D( 1 H,;s), 6.92 (1 Hd), 7.22
(1 Hm, 7.64,. blob‘iflmpergzw?@ (G@BQ@S)LO%W%IX Enld, §lethBafiing Y4kDeh),, 310nmal) (1
H's). LRVE: nlz 4-4 PARATION 61 |0

5- ( 5- A no- 2eee rq &i ﬁolgilgp)olgmam% cpﬁ'\pound of Preparahon 164 (211mg,

| - 2- di h o =

ot asel um t 08 OX.OB‘E* eaBrrribi] A XGRS Yoo UL B BT 0 Rom

suspensi on mpbeatbie Her cBrrpnoursj dhePrrepaurat iveas 5;9ur(1fRadL1dlgﬁctE§!mtq4 )coémdn4A

nol ecul ar si eves in ethanol t rea ion mxtur nder

o T s EBrormaioRERi S, Ol badie s o BIch RN i BF o VT (9 2) £ &t

evapor at ed Wg@ﬁdd?'@"t ?e)dccBﬁEééH ‘?2\9@}9 t@?"/o')%%'éi\%n@%bhi' oned between 1 M
I

hydr ochl ori c and et acet ate ) The hases were
separ at ed) SHELRQYEOOSHIESe!) eit%ﬁkém9~1 15I8 @thil H 1).25%-36nt), 4AH t he

cvaporat ed Ui cdugelt BHbagin s 048 TRo 4 6 aha fﬂ@%&‘ﬁ?ﬁ SEE G Pl o

by col umm ch@cgm(ﬂgrﬁphmmg shl/k @@0ogqel+1)usi ng an el ution gradient of
di chl or onet hane: nethanol (100:0 to 96:4), to fiurnish the title conpound

(1.22g, B0% as a pale yellow solid. Found: C, 61.92; H 5.69; N, 23.95.
C2, H23N~02 requires C, 62.21; H 5 & Np % o (CDClB) 0. 94 (3H i),
151(3Ht) 1.62 (2H, m, 295(2H ,s), 4.50 2s (2H,q),- 5.68
(2H,s), 7.06 (&-{phEthoxyw54a- bﬂod-lzrmp\t?eréﬂn(ﬂvHuﬂ;)horwnbianﬁm CHVB%S)»EBWLB (1

H d), 8.57 (i H's), 11.07 (1 S) 0 2 DEC 2004 _Vr' 4 99] 54333
methvl-2 6-dihvdro-7H-pyrazolol4.3- o}ovnmzdm 7-one




-14s PCTI 1999100519 PREPARATI ON 62

5- 15- A no- 2- ( 2- met hoxyet hoxy) pyri di n-3-yl 1-3-et hyl - 2- (pyri di n-§ yI BE&t?{ﬂﬂ\ -
2,6 di hvdro-7H pyrazol 014. 3-dl pyri m di n-7-one 5 Potassi um

bi s(tri met hylveolyykyiam de (6.58g, 33. Ompl) was added to a sti rrrxi/1B899/00519
suspension ~oi the title conpound of Preparation 60 (2.90g, 6.60mmol) in

2- met hoxyet hanol (70nml) and the reaction m xture stirred under reilux for
18 hours. The resulting m xture was al |l owe®0-to cool and then evaporated
under reduced pressure io give a beige solid. The crude product was
purified by to columm chromat ography on silica gel, using an elution

di ent of t f
aradent, o SELASIEINGS SHNTR BB RS ol rald et be
22.86. Cz, H23HWdD3i-({rapid-g4- p@er’émr&S,foH’owEngS@me Nro28ddaedascfiCegld) (ExknaBe

(3Ht), 3.01 (2H q), 3.53 (3Hs), 3.58 (2H s), 3.82 (2Ht), 4.62 (2H t,),
5.fi6 (2H%5),11.08 (1 Hd), 7.20 ~s (1 Hrn), 7.61 (1 H.n), 7.75 (1 H s).

8.09 L1 o) s FoBliyt do&ient 19408 N, 1,55, 11 2687EH M) 270 (11, m),

PREPARATI ON
5-(5-Chl oros I 2t BAAYR YR, dioe B3R 9): 3- 1y [ ) t hv
| -2,6 di hydroldglb—l-qur agoI@o?g 3. d) pyri m?%l n-7- one%g@uﬁ%m}ﬁt g} rgzg%?(rghng
4. 4mm|) was ‘IeCUGéd1boﬁ)|onvm se to a stirred, ice cooled solution of the
title conpou f- Pr on,61 (900ny, 22mm|) in a mxture of glacial
acetic acid ( %'@%gégr@emrat ed hydrochloric acid (20nml) at such a rate
as to maipgain the tenperature below -20C . Wen the addition 2s was
conplete, the mxture was allowed to warmslowy to OC over 2 hours and
then re-cooled to -15C. . Li qU| d sul phﬁéﬂﬂﬁkﬁdé( 22ml) and a sol ution of
copper (I1) chlqg é]l s . ; G :

gl aci al acetic &ttt

at 0C for 02 DEC 200471&%19! 9% 8&3/3130 7%5vr8§6¥o%39ﬂb0%1c9n3ﬁ0ﬁ‘enut es)
followed by a further 2 hours at roomtenperature. The resulting m xture
was carefully poured into stirred ice-water (300m ) and the suspension thus
obt ai ned was extracted v~ith dichl oronethage (3x100m). The conbi ned s
extracts were washed with brine, driied (Mg$0a) and evaporated under reduced
pressure, then the residua! oil tritufat yether to afford the title
conmpound (720ng) 67% as an off-whit Q (CDC13) 0.97 (3H1t)) 1.60
(3H,t), 1.73 (2H, M, 3.01 (2Ht), 4.82 (2H,q), V5.70 (2H,s), 7.10 (1 Hd),
7.22 (1 HmM, 7.64 ( 1 Hm, 8.58 (1 ~d), 8. (1 Hs), 9.29 (1 Hs),
10.55 (1 H,s). 10 PREPARATI ON 64 =8=0

5-[ 5- Chl or osul phonyl - 2- (2- met hoxyet hoW)p rridin-3 yll-3-et hyI 2-(pyridin-2
yl ) met hyl - 2. 6- di hvdr o- 7H pyrazol o( 4 g pyrimdin-7-one Obtained as a cream
solid (84% fromthe title corrpound fi.)Preparation is 62, using the
procedure ol Preparation 63. (CDCl ] 1.32 (3H,t), 3.08 (2H,q), 3.58

{3H,s)) 3.89 (2H,i), 4.85 (2H,t), 5. 2H,s), 7.12 (1 H d): “7.22 (1 H m,
7.64 (1 Hm), 857 (1 Hd), 889 (1K 9.26 (1 H's), 10.75 (1 H, s).
LRVB: m z 1505 ?0 PREPARATI ON 65

3-Ethyl-4-15- o ShbY IR 9% AR eoﬂrd%é%)?ﬂ%qvmcg fnd ZIRES R B ey Bz 3
and 1-(pyridin-2-yl)piperazine, following the procedure described in Example
118.
8 (CDCl3) : 1.41 (3H, 1), 1.58 (3H, 1), 3.05 (2H, q), 3.22 (4H, m), 3.70 (4H, m),
20 4.10 (3H, s), 4.75 (2H, q), 6.62 (2K, m), 7.47 (1H, m), 8.16 (1H, d), 8.64 (1H, s),
9.07 (1H, s), 10.65 (1H, s).
LRMS : m/z 525 (M+1)"



-Soc., 1939, =1, 433: 40

yl car boxam dol - 1- (pvri di n- 2-yl ) nmet hyi yrazoi o- 5- car boxam de Obtai ned as a
white crystalline solid (44% firomthe title conpounds of Prgp’_g ari omyi 9
and Preparation 42, using the procedure of Preparation 56. b 7s ;@561931):
1.02 (3H,t 1.20 (3H,t), 2.40 (2H,q), 2.52 (4H, M, 2.66 (2Hqg), 3.10
(4H, ), 3.3 3.90 (2H,t), 4.81 (2H,t), 5.62 (2H s), BCTOB{LOK9S),
7.26 (2Hm, 7.71 {1 Hrn), 853 {1 Hd), 866 (1 Hs), 882 (1 Hs), 9.04
(1 Hs). 1I-RVs: nlz 601 {1 )'". D2 C 2004 W O 99154333 -148
PREPARATI ON 66 PCT/ | B99/ 00519 3- Br ono- 2- ¢
1, 3- di met hoxypr op- 2- oxy) - 5- (4- et hyl gipgratic po3-yl sul phonyl) pyri di ne 60%
Sodl um hydride dispersion in mneral~oiT (133mg, 3.33mmbl) was s added to a
stirred) ice-catEtayisn(ditd-aeloexvt]gndinmathoxyies-opanvitieR-{1Jpip éveein- 1.Chem

i 1B 33 ’D|’) n.tetrahydrof uran (30rrfL) andthe
m xture sti = JSURNEZL!9H Shdloyrim@indRone
(500rng, 51. 35nmmol ) was added and t he reactl on m xture stirred under refl ux
for 1 hour, then allowed to cool. ~ The resulting m xture was evapor at ed
under io0 reduced pressure and the residue partitioned between water (30ml)
and ethyl acetate (30nl). The phagges wer e separated and the aqueous phase
extracted with ethyl acetate (2x3 , thep the conbi ned ex-lracts washed

a
2

with brine (30mL), dried (MyS04) under reduced pressure to
give the title conpound (566ny, ogesolid. b (CDC13): 1.06
(3H,t), 2.43 (2H,q), is 2.55 (4H rn) 3 m, 3.40 (6H, 2xs), 3.70 (4H,
2xd)) 5.60 (1 Hm, 8.10 (1 H's), 8j}4 3 LRMS: nfz A52. PREPARATI ON
67 2-!11.3-Di met hoxyprop- 2-oxy) - 5- (4-e¢nyl pi perazi n- 1-y! sul phonvl ) pvri di ne-3
20, carboxylic acid ei hyl ester Cbta@ﬂedoas a yellow solid (84% fromthe
title conmpound of Preparation 86, usijfg the procedure of Preparation 19. 8
(CDCls): 1.05 (3H,1), 1.40 (3Ht), {3 (2H,q), 2.55 (4H, mM) 3.09 (4H m,
3.40 (6H, 2xs), 3.70 (4H, 2xd), 4.3 H, q 5.70 (1 Hm, 8.40 (1 H,s),
8.62 (1 H,s). LRVS: mz 446 (M1)' . ' PREPARATICN 68

3-13rono-5- (4-et hyl pi perazi n-1-yl suk nyI)-2-(tetrahydropyran-4-v|oxy~pyri
dine (obtained as a clear oil (70% tyomthe title conpound of Preparation
13

Potassium bis(irimethylsilyljamide (76mg, 0.38mmol) was added to a solution

10 of the title compound of Example 121 (50mg, 0.085mmol) in 1-methoxy-2-
propanol (5ml) and the reaction heated under reflux for 18 hours. The cooled
mixture was purified directly by column chromatography on silica gel, using
dichloromethane: methanol (85:5) as eluant to afford the title compound (32mg,
58%) as a yellow oil.

& (CDCl3) : 1.40 (3H, 1), 1.50 (3H, d), 3.04 (2H, ), 3.22 (4H, m), 3.54 (3H, s),
3.69 (6H, m), 4.08 (3H, s), 5.60 (1H, m), 6.63 (2H, m), 7.47 (1H, m), 8.16 (1H,
d), B.63 (1H, s), 8.94 (1H, s), 10.81 (1H, s).

LRMS : m/z 569 (M+1)*

|8
w



0 2 DEC 2004 W O 99154333 -149 PCT/1B99/ 00519 and 4- hydroxytei rahyd~opyr an,
following the procedure of Preparation 14, after purification by, §eCupis
chromat ography on silica gel, using ethyl acetate as eluant. 8 (CDCl3):
1.05 (3H,t), wo88sh2H m), 2.08 (2H M, 2.42 (2H,q), 2.54 5 {4Hpay BB/089
(4H, M), .3.66 (2H mM, 3.99 (2H nm 5.40 (1 H ) 8.10 (1 H's), 8.42 (1 H,s).
LRVS: mz 434 (M +. PREPARATI ON 69

5- (4- Et hyl pi oerazi n- 1-yl sul phonyl ) - 2- (t et4g@hydr opyr an- 4-yl oxy) pyri di ne- 3
carboxylic acid ethyl ester i Obtained as an oil (92% fromthe title
conpound of Preparation 88 u5|ng thAE%AN”ﬂﬂir33of Preparation 19. 8
(CDC13): 1.04 : ; 8 , .

. 2.55 (4H, m) 232540k

Hm, 8.40 (i Hs), 8 60 {dnH,/cﬁb 7H:Bh/ﬁézoﬂcb]1423 éﬁﬁ/rlrmd(rl\/vbnéDREPARATl ON 70
5- ~4- Et hyl pi perazi n- 1-yl sul phonyl ~-2- ('t et rahydr opyr an-4-yl oxy) pyri di ne- 3car
boxyiic asci d sodiumsalt 20 A m xture of the title conpound of Preparation
69 (611 ng, 1.4mol), 1 M aqueous sodi um hydroxide solution (l.6rn

| .6mmol ) and ethanol (6nml) was 1 stiftred atjroovh tenperature for 6 hours
t hen evaporated under reduced pressur .due was di ssolved in water
(16m), then the solution washed with epdte (2x10ml) and evapor at ed
under reduced pressure to provide 25ﬂth onpound (520ngy, 93% as a
tan-coloured solid. b (DVSQd~): 1.19 ,t), 1,70 (2H m) 2.00 (2H m,
,2.80-3.88 (14H m, 8.32 (1 Hs), 8. 73 H,s), 10.93 (1 H,s). LRVs: mz 400
(N%l ) +. 0 2 SEC 2004 WD 99/54333 © PREPARATI ON 71 PCT/1B99/ 00519 2-(1
3- Di r net hoxypr op- 2- oxy) - 5- (4- ethylplT:W zi n- 1-yl sul phonyl ) pyri di ne- 3car boxy

SO

lic acid sodiumsalt 5 Cbtained as a d (92% fromthe title conpound of
Preparation 67) using the procedure o N reparation 70: LRMS: mz 418
(M+1l) +. PREPARATION 72 4 (2 L1 3-Dine oxyprop 2- 0Xy) - 5- (4- et hyl pi perazin-1
yl sul phonyl ) pyri di ne-3i o

yl car boxam dol n?hx'flf 8" 9P Bl 2né %m&&ﬁh@nylﬁr@fghrmiowﬁaao 5@65%@1 baxanbigerf

m xture of the title conpounds of Preparation 7'i (418ny, 5mmol ) and
Prepar ati on 4dot&8850my pid( 1r®w1h§al|5)l))l)alnlld?dﬁ(ﬁ@fbg,niﬁcﬁ&rhamﬂ & teyiazele(CMD MRS

(350m0. 2. G e 70 0 80y | bt R PUEOKT o0 SRS YRRt '3 SEPiey AP diee

(10nl) wasg stdvdRfarld roeeer t emeeeat pressbor 360 htmr Sesiduen prvifipor ay edolunther
reduced pressure. The residue was Eartltloned bet ween di chl oronet hane

(10mL) and brgHemeosrEPhytaesHtmses iepal Hie #ich RERgEsEs %Qé@ole(xér%{cﬁsed
W th dichl orofgthane, é%&gm@% v duht]@at@@rmhﬁe&h%rr%ma%w'tﬁe' oS &lfnhﬁ&lmd

(MgSCa) and evaporated under reduced pressure. The residual 20 yellow oil
was purified (®p8cad, iBY-rhs anmdi-obitaphlyd.on silica gel) using an elution

Jompount (350FS. 860 220 ot Fowi TeBobrtiBrCepitay et e Pty 5 s
(3H,i), 1,44 42H9) 240(2H q), 2.52 (4H,n), 2.80 (2H t), 3.10 (4H m,
3a38 (6H,s), 3.78 (2H, dd) 52 (2H,dd), 5.31 (1 H,s), 5.47 (2H,s %@5 93 (1

Hn, 6.70 zsb (@Dels) 1 @49@1(1 H4|)<$H71 28.601(3H, ),,2 42 63H (). 215@) (4 82(019
Hd), 865 (LM s) 8,806, bt she b %5, hd ol hRYRs 13, 850 ML o
10.80 (1H, s).
LRMS : 476 (M+1)*



0 2 DEC 2004 ~JO 99154333 -151 PCT/i B 99/005 | 9 PREPARATION 73

3- Brono- 5-1 4- et hy~pi per azi n- 1-yl sul phonyl ) - 2- (t et rahydr of ur an- 3@F§‘ﬂ10@mm
pyridine s Cbtalned as an oil (89% fromthe title compound of Preparation
13 and (R)-(-) ydroxytetrahydrofuran usi ng the procedure of Preparation
17. b {000%093’56% (3H,t), 2.20 (1 Hm, 2.30 (1 Hm, 2 42 P4 83’02'9

(4H m, 3.07 (4H M, 3.94 (2H M, 4.02 (L H M, 4.10 (1 H M, 5. 63 (1 Hm,
8.11 (1 Hs), 8.43 (1 Hs). LRV mz 42154 Mrl )'". ... ~ o PREPARATION 74
5- (4- Et hyl pi aerazi n- 1-yl sui ahonyl ) - 2- (t etrahydr of uran- 3(R) - vl oxy) pyri di ne-3
carboxyiic acid ethyl ester Obtai nedEXaMPLEI24(84% ,~ frorn the title
conpound of Preparation 73, is using the procéHUre of Preparatlon 19 b
(CDC13): 1.08-1gHhoxy- 51(44e;thmmemazm9w&$mmw dipe3 eth -

3.10 (4H, M, 3.98 (3H M .~ 4 5_ . D ain3 L0, (1 H,rn), 8. 42
(1 Hs), 862 (1 Hs). LRWE Vi : P ARATHON 75 zo

3-Et hyl - 4-f5-f 4- et hyl pi perazi n- 1-yl sul ohon I) (t

et rahydr of uran- 3(R) yl oxvl pyridi.n-3 jlcarb m @ol - 2- (pvridin-2-yl)net hyl tw
azol e- 5- carboxam de Obtained as a foa CWB@@lfrgn1the title conpounds of
Preparation 74 and Preparation 40, g ocedure of Preparation 56. b
(CDCl~): 1.04 (6H,rn), 2.40 (3H m, |2 52 (SH, m), 2.84 (2H,q)) 3.10 (4H m,
3.94 (1 HmM,, 4.15 2s (3H,m; 5.28 Hs), %48 (2H,s)) 5.90 (1 Hrn),
6.68 (1 H's), 6.92 (1 Hd)) 7.22 (lok+p), 7. 7 (1 Hm, 860 (1 Hd), 8.64
(1 Hs), 886 (1 Hs), 10.28 (1 H,s) 'LRNB mz 613 (M1 ) +. 0 2 DEC 2004
~~0 99! 54333 -152 PCTnB99100519 PRET?EQTlON 76

4-15- (4- Et hyl pi perazi n-1- VI sul phonyl (tetrahydropyran-4-yl oxy) pyridin-3
r1 Lcar boxam dol - 3- n- pr opyl - 2- (pyrldln 2-yl ) met hyl pyrazol e- 5- car boxani de s A
m xture QI the title conpounds of Preparation 70 (520ng, |.3mvol) and
Preparation 41 (285ng, 1.1 mmol))

1- ( 3- di et hy@tat@maﬂofdc%) )TOB‘e’cH@yﬂlMﬁaE@@@ppﬁﬁdé Pregeoditinot el ol gedngga similar

:\Lgml 31. i s8ﬁ¥§%@‘fr§$%8§ 8 F%{ﬁ%ﬁﬁ (1 gn?étlraﬁ;n;?ég uran (20nml} was

stirred for FoumekCab3/689M, tsezmen atgIe®. c@ﬂyrhmgs 26@tiriseC(38Q71 H, \wess;then
added and t he resultlng m xture washed with brine (2x50nt) , dri ed (NUSC%)

and evapor at?¥dO%trder reduced pressure. The residue was purlfled by col umm

chr omat ogr aph |I| lu t
dichloroﬁé %'¢:8§%$han <%§2m§4fgﬁtogg?gg:§§qgﬁo%§f?ord fltéeﬁﬁﬁnQXUnd
EGOSnmg) 86%p. ?5 (2HWMI, Ge16‘ eatn m 4.DYROHOE), 4)7$§I(2(—Bld 1tg. éasqwn,)so 3$108)(; 1E—ﬂ, 539)
2H, , 1.90 (2H,rn H 2H q 2.42 (4H rn 2.74 (2Ht),
2.95 (4H, m 103780 (% S’S“(SE 211.9HM+6$48 (2H,s), 5.~2 (1 Hrn), 7.09 (
Hd), 7.35 (3H m) 7. 48 (1 H, n)) 8.39 (1 Hs), 854 (1 Hd), 8.65 (1 H,s),
10.18 (I H'/s). LRvs: mz 641 (M+l)+. .. 20 PREPARATION 77
4-1 2- Et hoxv- 5- (4- ethylplaera2|n 1- yIEﬁEhﬁﬁd&LEﬁvrldln 3-yl car boxani dol - 3- np
rod-2-(pyridin-2-yl] thyd . | 1 J1ppkyr e of the
tit)l e conmpounds of=Prepd F Eparati on 41
(2.09, 7.71 m@fh\)leiﬁbxp)ﬁvln@irns \){]WﬁfﬂéthWaS dleart\!@dozia @\I/ra5@6/igfdlﬂa$nﬂ%mm&

then allowed to cool and evaporated under reduced
one

0
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pressure. The residue was partitioned between dichl oronet hane (100rrfL) and
wat er (20nml), then the organic phase separated, dried (I\/gSOa) A
evapor at ed under reduced pressure. The residual brown foam was pupFF %0(9 by
col um 0 Z @lFe92Q8h3W O 99154333 PC~' ~ B99100519 -153chr onmat ogf.@ /%9 885
silica gel, using an elution gradient of elhyl acetate: nethano {(g 6: %
90:10), to give the title conmpound (3.19g9, 71 %9 as a white foam Found: C,
54.66; H) 6.17; N, 18.38. C2~H36N80-S; 0.4@4H20 requires C, s 54.79; H)
6.27; N, 1.8.93% b (CDC13): 0.82(3Ht) 03(3Ht) 1.45 (2H,mM, 1.58
(3H,t), 2.40 (2H,g), 2.52 (4H nm), 2.86 2Ht) 3.10 (4H, M, 4.79 {2H, q),

5.29 (1 H, 5.46 (2H 6.,70 21 (1 H
(kw8 BoACTIRE Oighhe e @WU%iso? ? gy 183 s sy bt and -
585 (I\/Hrl) + 1;90 B%Bﬁ%@ Wn@@myéllgll?lamxde 0.74mmol) in the title com TPRYPR

Et hyl pi perazi n-1-yl sul phonyl ) - 2- pr opoxy yr| | ne- car boxyl'i ¢ aci
est er Obt ab neldregmratonillt5( 63% Wweerstites &i Un@°®dnrpd@nldo@rfs Ffm@padj@léij Oﬁlxﬂﬁe

and 1- et hyl pi era2| ne \9 procedure of Preparation 18. 8 13):
105 1o {BH nes FonpEtstiad Inddtae R SRS d1oSu e Andi ity siSuo garisari besnber
(3H's), 4.46 \ngértQSZn@ MY dctbmeabé (St 8hd #HVixilrg Fddrdifsal ™y hne-

PREPARATI ON 79
Et hvl ai per azi a¢ditioh of sphd raryorpdiexjseo goveypyeisdivass Qe;uaanalh@dgyhé (ambds Dhade

f th I d of 78 {370
Rueous Sodi R FF G b BROTRIERtE PERE APAOBN oD HEd HaaN o adbii: e
stirred atorogp senperatuseadfbiel mld@s redD6ed epsgé brg @é%@ﬁ%gﬁédﬁ&%ﬁgd

wi sh solid carbon dioxide in order to adjust its p

evapor at ed urummﬂadedtuscedolpmwm@mmngramm cre MSatlgletunmnm;i gifyh acetate:
di chl or onet hane x50nTL and th ani ¢ _sol ons eyaporated
under reduceddﬁ 326) 2% 84 @@k‘?dﬁ[‘?ﬂﬁﬂmwﬁaﬂg,&b@@c@%@ a white
solid. LRMS: mz 357 {M+ 02 QEC 2004 WO 991 54333 pcuna99i oos~ 9

- 154PREPARATI ON 80
4- 4- Et hyl pi pe¥ 2Pkl y1.94 @h‘bﬁj/l 1-32- @HribpbRYPH. di)n 23 3/ ( 21y GhxabBdeH; 3n)npr

P P SR ECH S LB B L T

conmpound of Hm?ﬁasatnmn55939@18ﬁgs ),I114ompin, gnd di met hyl f or mam de (3 drops)
in dichloronethane (10nl) arid the reaction m xture stirred at room

t enperat ure floRMEs: HédtpS! (Mg evapor at ed under reduced pressure. The
resi due was azeotroped wi th dichl or omet hane i o (3x10nl), then added to a
stirred, ice-cooled solution of the title conmpound of Preparation 41
(360nyg, I.4nrno|) in pyr|d|ne (10nﬂ) ExXANReErg®ti on m xture stirred at
room tenpera f

resi due was pared s = OV OIS~ THRE CK EE IRzl s et
the phases separat ed @ﬂ[ﬁ@%\llaﬂGQﬁH%rBW@vta’%gﬁW@@icRﬂ:rﬁYhfnh? one . .

di chl or onet hane (2x50 e conbrned organi c solutions dried
(Na2S0~) and evaporated under reduced pressure, then the crude product
purified by colum chronmatography on silica gegl,, using ethyl

acet at e: net hanol (80:20) as eluant, to rOV|de the/title conpound (500ny,
37% as a colourless glass. b (CIK&B > N 1.04 (3H1t), 1:27
(3Ht), 1.48 20 (2H,rn), 2.00 {2H m, 2. /.53 (4H,m), 2.86
(2H,t), 3.09 (4Hlﬁ 4.66 (2H,t), 5.27 7 (2H,s), 8.68 {1 H,s),
6.93 (1 Hd), "7.21.. (1 HmM, 7.66 (1 (1 Hd), 8.64 {1 Hs),
8.80 (1 H,s), 10.47 (1 Hs). f R mz = 29 T. 2s PREPARATI ON 81

2- (2- Benzvl oxvet hoaw - 3- br onp- 5- f 4- ethﬁfp(berazin-I~IsquhonyI)pyridine A
m xture of a 2M sol uti on of sodi um bi s( i) thylsilyl)amde in
tetrahydrofuran (4.1 nm, 8.2mmol), 2-benzyljoxyethanol (1.16nl, 8.2mmol) and
tetrahydrofuran (5m) was stirred al abo OC for 1 hour. The title
conpound 0 2 DEC 2004

A mixiure of the tille compound of Example 124 (111mg, 0.23mmol) and
25 potassium bis(irimethylsilylyamide (226mg, 1.13mmol) in 2-methoxyethanol

(5ml) was stirred under reflux for 18 hours. The cooled mixiure was evaporated




WD 99/.54333 -155 PCTI 1 B99/ 00519 of Preparation 13 (2.0g, 5.43mmol) was
added and the reaction mxture stirred at roomtenperature f@r i\ghozﬂ ,

t hen evaporat ed under reduced pressure. The residue was susp r?d i el hyl
acetate (10nl) and the suspension s extracted wi sh 2M hydr chlaf}i%iﬁ%’og'%d
(3x10nl) . We¥sdd ned extracts were basified with aqueous s i

bi carbonate solution and extracted with ethyl acetate (3x15rnl). These
conbi ned extracts were dried- {MySQCa) ar_1 evapor at ed under reduced
pressure, then the crude product purifi ed5by col utm chr omat ogr aphy on

silica gel, Héérn&dﬁee@'pwéSMe Qarn@dlr@nﬂeswuecbmhlamr@ymblluarrechnomnar@tgh\amyl on

100: 0 to 95 , to furnish the title conpound s an, ai l
ECDClS) 1) @mc%@eu tsin@digbloromegyane:. @21%‘.&1‘4 S‘éaéfg i, Fﬁ’d%é“é ‘eFZ‘M”E))

4.62 (4 H mghﬁmoéﬁéﬁz{gﬁ&lﬁ %ﬂ%ég@éﬁ'((glmg 699 (ajs ywﬂte Syéalihe sdigs) - LRV

m z 486 (M+Q

Benzv| oxyet peKKY- B (G4t ] £0BSNAZBIGEL QULEUNI RSy pyes -i5021 G- HaB HOKY i
acid ethyl ester Btained as. an oi l. (42% fromthe title corrpound of

Pr epar at i on18137%|5| ng the pr ocedure of Preparation 21. 8 (CDCh): 1.04

(30 o o % B By Br sl Sk kon mi 02 42 R oy 2 8 W(@ 2 &R ).

H s). LRVE: ﬁoxyfﬁ%s '\é*éo)éH RREPABR2H, GJJ\IAB§7231I1253 4.78 (2H, 1), 882 (1H s),

Benzyl oxvet 4-"et hyl pi per azi n- 1- yl sul phonyl pyrldlne 3-carboxylic 2s
- aci d hydr 6c00 OrH,de8, U&Bélh@dshs a pale yellowsolid (88% fromthe title
conpound of Prepara using the procedure of Preparation 26. b
(CDC13) : &@’\?Q })5%3 gé*?(ZH,n), 3.09 (2H,q), 3.26 (2H M, 3.64 (2H M,
3.90 (4H n) 4.64 {2H,s), 4.78 (2H,t), 7.33 (L Hm, 7.37 (4H m, 8.58 (1
Hs), 8.54 (1 H s), 12.17 (1 H,s). 30 LRM5:. mz 450 (M+l)*. D 2 DEC 2004
W O 99/54333 -156 f' CTJI H99/ UUSI 9 P 4

4-(2-(2- Benzyg
~car boxami dol ot
bt ai ned as an oraﬂgﬁwsphuﬂobﬁ09®<Mh@@mﬁ7hkmw32akﬂ dhdbnMM@dm$7ﬂmuharat|on
83 and Preparation 41, using the procedure o Preparatlon 52. 8 (GDC13)
0.80 (3Ht), 1.02 (3Ht), 1.42 (2H n), 2.40 (I2H, ), 2.54 (4H m, 2.81
(2H,t), 3.10 (4H M, 4.06 (2H 1), N86 (2H,t), 5.26 (1 H,s),
5.45 (2H,s), 6.68 (1 H's)) 6.90 (|1 W (SHrn), 7.34 (1 Hm,
7.63 (1 HmM, 1o 8.59 (1 Hd), 8.6Z{ N (1 H's), 10.50 (1 H,s).
LRVS: mz 692 (M+2)+. PREPARATI ON 85
2- Benzyl - 3-et hyl -4-ni tropvrazol e- 5- carbgxam de CGaesi um carbonate (2. 9g,
9.0mpol) was added to a stirred, ice- Ebér d Is solution of the title
conpound of Preparation 35 (1.7g 8.8 i n di met hyl f ormam de (20m.) and
t he suspension stirred for 30 mi nutes.| Benzyl brom de (10.6nl, 9.0mml) was
added and the reaction m xture stirred roomtenperature for 7 8 hours,

t hen evaporated under reduced .pressurgﬁtThe resi due was partitioned
betvreen!éthyl acetate {125ml) and brine (100ml)) the phases separated and

the organic phasa @ igedhé MaR04orapsuray anoF féegieinder ( *rcmiuged) B%fml} @ndThe
residue was puritied by colum chronmatography on silica n 15 ﬁ‘
acetate as epotansium @nséﬁmibylﬁmé)amtdee %ng}'FbauﬁoO%@mP@g!” %7”5 é rge iie
lid. b (D 2 4

7033 (ah, 1 m TGN 1Pty 8 I8y ool ?%?0%”1 frtreibien.
PREPARATI ON 86 4<Lf§“g|r@ar 21jb_amaydm3 ehby! pyr amsicb- wsbo&anﬁl@ib Glytattﬁéa’lras a
pale pink solid (90% trorn the title corrpg gd of §@r{)arat't n8| the
pr ocedur €0of ClFogpiPataPhl 20. SHC? DRBOILSNS 00§ RICTIMERE e ?2@%?
(2H's), SL%)E&J%H”} ST)rﬁé'r c%&l(«gasﬁ_ﬂ?@ratgd QRn(cike Mo af?er%ﬁh(ejmﬁé EBmpduid ( 8mg

(2H,rn).

7%) as a solid.
§ (CDClg) : 1.03 (6H, m), 1.87 (2H, m), 2.42 (2H, q), 2.56 (4H, m), 2.85 (2H, 1),
3.16 (4H, m), 4.30 (3H, s), 5.94 (2H, s), 7.36 (2H, m), 7.68 (1H, m), 8.60 (1H,
25 s), 8.86 (2H, d), 13.34 (1H, s).
LRMS : m/z 554 (M+1)"



0 z o~c 2004 w0 99154333 PCT/|1B99/ 00519 -157 PREPARATI ON 87

2- Benzyl - 4-1 2- et hoxy- 5- (4- et hyl pi per azi n- 1-yl sul phonyl ) pyri di r‘} ¢ 7004

yl car boxam dol - 3- et hyl ~pyr azol e- 5- car boxan de Obtai ned as a

crystall'i ne hepdw<c#8%9 fromthe title conpounds of Preparati Ol’p(ﬂ:ﬁ'm@ﬂgbsw
Preparation 86) using the procedure of Preparation 56. 8 (DfJSCds): D.92
(fHmM, 1.44 (3H,t), 2.30 (2Hq), 2.41 (4H,rr), 2.74 (2H,Qq)) 2.95 (4H m,
4.62 (2H,q), 5.40 (2H,s), 7.17 (2H m, 7.88 (4H m, 7.50 (1 H's), 8.39 (1
Hs), 865 (1 Hs), 10.38 (1 H,s). LRMS: mz 571 (M+2)+. to PREPARATI ON 88a
3 Ethyl - 1- (1-met hyl i r ni dazol - 2- yI)rretEﬁ(AMEl.ﬁ 12®pyr azol e- 5- car boxani de and
i s PREPARATI O 3

Et hyl - 2- (1- H Fa d i

m xture of the gl\}qLenqg py.r,};j e

2chl or onet hyl - 1- yITm dazol'e hy ; . ) ;
20 2.0g, &1.95mpl), caesium carbonate (&g, 26.3mmol) and

di met hyl f or mam de (100nml) was: sti rrembégﬁm;merature for 6 hours; then
evapor ated under reduced pressure. T S partiti oned bet ween i
wat er (150ni) ) and. i6 G OREH ASE 7

aqueous phase extrac

extracts were dryled-rotis > oeet /i 51 ol )
residue triturated with dichloro thane rrethanol 90: 10) and the resulting

solid collected and dried under s% 120 ! first title conmpound
(li sonmer; 305ny, 99 as a creamsobid. S (DvsQds):; 1.16 ¢3H,t), 2.82
(2H,q), 3.69 (3H,9), 54)}? .81/(1 H s o\ﬂ\13(1 8.20 (1 H,s),
8.50 (1 H,s). 30 LRMVB: NI )t 2~lccQzbb4 W2+ 99/ 54333 - 158
PCT/1 H99100519 The filtrate at ed under #ssure and the
residue purified by colum tB’gra hy on sili i hg

di chl or onei hane: net hanol: 0. 88z&queous /Aammoni a (90: ¥ 1 ) as¢eluant, to

yield 5 the second title copgpeu omer; 480ng)s14% as‘a solid. 8
(CDA 3): 1.16 (3H,t)) 3.20 ?gk,-l q), 3.77 (3H,s)) 5.48 (2H,s)) 6.22 (1 H,s),
6.68 (1 H,s)) 7.00 (1 H,s), ?(1 H,s). LRMS: m[zam(l\/&l)t.

PREPARATI ON 89

4- Ami no- 3- et hyl - 2- (1- net hyl i nfidazol - 2-yl ) net hyl pyr a?ol e- 5- car boxani de

ot ai ned as a pink solid (92,/@J fromthe title conpourd of Preparation 88b,
usi ng t hé® procedure of Preparation 40. 8 (CDC13): i .00 (3H,t), 2.68

(2H, ), 3.80T{8Hjik) yoﬁlp:@an(jsmsﬁxarﬁplée 128 Hns) 12% vﬁeie(mreblass)d fr©n8£x{amnn+f$ s),

S Bl o (B2 Tk 5% 5% M (157, B aet ) SR el AV RS, & FIRRIHS. 3

yl car boxam dgimikr( fo Makhyddstridagolr Zxdmpret ~hogragel eoh- excboxanadecxane
Obtained as a solid {48% fromthe title conpounds of Preparatl on 29 30 and

Pr epar atl on SEPPeseRg! t REhf srdwuitellerropeelifapraid &9 WBA2:83) eras185ed &sdhe
gﬁ?at % 3H'3 Hﬁg%tei ?‘%D 5%9?5H%%§?O§4§ﬁ?ﬁ%%ﬁaégqu% 1 ﬁ 2;3 URE
(2H,s), 6. 61F6mnbi 9., 58786H( B.H; s\))1778@00§4113wm>556%d leddisds, C85812( K,
H,s), 70.33 él H s) 18L§_/|\/[2 mz 604 (Ml )
8 (CDCls) : 1.02 (6H, m), 1.50 (3H, d), 1.84 (2H, m), 2.42 (2H, q), 2.58 (4H, m),
2.94 (2H, 1), 3.17 (4H, m), 3.58 (3H, s), 3.72 (2H, m), 4.28 (3H, s), 5.58 (1H, m),
20 8.62(1H, s), 8.90 (1H, s), 11.08 (1H, s); and
[a)p =-34.10° (c=0.072 dichloromethane)
Found: C, 53.75; H, 6.67; N, 18.04. C2:H3:N-OsS requires C, 54.02; H, 6.61; N,
18.37%
& (CDCla) : 1.02 (BH, m), 1.50 (3H, d), 1.84 (2H, m), 2.42 (2H, q), 2.58 (4H, m),
25 2.94 (2H, 1), 3.15 (4H, m), 3.59 (3H, s), 3.70 (2H, m), 4.28 (3H, s), 5.59 (1H, m),
8.62 (1H, s), 8.92 (1H, s), 11.17 (1H, s), respectively. |



?s 0 Z DEC 2004 | ~~O 99/ 5a333 PCTOB99Il 00519 - 159PREPARATI ON 97a
1-(1-N@thy|inidazol-2-y|)nethy|-4-vitro-3-n-propy|pyrazole-S-%?bEEXﬁmhde
and PREPARATI ON 91 b U

2- (1- Met hYli m dazol - 2-yl ) net hyl - 4-vi tro- 3- n- propyl pyrazol e- 5- car boxam de A
stirred mYOWPE48s the title conpound of Preparation 34 (5. 34T/ B/00SIO
25.3mmmol )) 2-chl orornet hyl - 1- et hyl i m dazol e hydrochl oride (J. Chem Soc.,
1957, 3305; 4.fig, 27.7muol), caesiun1c%ﬁbonate (18.1g, 55.fimmol) and 1
acetonitrile (1 OOM) was heated at 50C*'or 5 hours, then allowed to cool.
Et hyl acetate (300nl) was added and th.e m xture washed wi th water
(2x400m.), dried (MgSCa) and concentrated under reduced pressure to a
vol une ofi about is 200ml. The resuEXAMPLE d80pitate was col |l ected and

.conbi ned wi t mat eri al produced b [ sal's{%nfrmthl acet ate
--OxIGOPIDEIAZIN- 14 i_'i__ g-methoxyethoxyIDvrigin: &-yil-

Of t he r eS| e - ; ‘-“ o Vi ::' oA eYo -- O '-"G" ~Fe . » 9 Ul O ]
filtrate, to proxpisnyiad-heirofiys BdHinydYe-FH st aidblae3-eqrppyiath-t resoner ;
1. 09) 13%/0 as € crystalrs : ,m, 2.76

S): 0. , .

(2H,1), 3.66 (3H,s), 5.39 (2H,s), 6.80 (1 H's), 7.12 20 (1 H,s), 8.20 (1
H's), 8.48 (1 Hs). LRMs: mz 293 (Mtl )'' .y The crystallisation nother

| i quor v.Jas evaporated,. under reduced prdssure and the residue
recrystallised fromethyl acet at 86" burmis Me second title conpound
(2-isonmer; 700rng, 9% as a solid. b 6)s 092 (3H,t), 1.52 (2H M,
3.04 (2H,t), 3.68 (3H,s), 5.49 (2H, 6. 82 (1\H,s)) 7.14 (1 H,s), 7.66 2s
(1 Hs), 7.93 (1 H;s). LRvVs: mz 293 :
4- Am no- 2- (1- et hvl i mi dazol - 2-yl) met hyl - 3- n- propyi pyrazol e- 5- car boxam de A
stirred mxture of the title corrpour?d@o Preparation 91b (500ng, ;0 1.71
mol ), 10% pal | adi um on charcoal (15 and et hanol (20nml) was 0 2 DEC
200 WD 99154333 -160 PCT/ B99/00519 hydsogenated for 4 hours at 345kPa
(50psi), then filtered. The filtrate Wag -conbined with a dichl oronet hane:
met hanol (80:2Q wash (50ml) of the filter pad, evaporated under reduced
pressure and the residue crystallised fromethyl s acetate to afford the
title compoandi43208Dthd kit céspaupal & Bikakpsolgxd (180mEPCIAmndIPana3E, t) ,
1.40 {2H,rn), 2.60 {2H,t), 3.58 (3H,s), 3.94 (2H,s), 5.32 (3H M, 6.54 {1
H,s)) 6.82 gionapsybera@acig (A58)g, ROD IONFighlof@methane mi) was stirred

3-(2-Ph | et LRV ' i |-pf i i ENRL dto
a gti rrzgy xture 1%&\%.'&%@% ggh%dgz ?@Uﬁ ﬁ%ﬁ% dr%g%ﬁ%f’?ﬂ%@ 3- %t\ﬁ?/% ?\g{gﬁi ne
(2.83g) 30mamplgoandotinen bsrbbnatg soixtiom g5hept died MgBDHpans ararkbo©d The-
cool reaction mxture was partitipned between dichl oronet}?.anea%m h and
2t 1 aqueousV¥i URFLEERY BF SGUIR solft {%?ﬁdh\é\goﬁf?{ﬂ t WEfi tHTET§Pg |cg% e
separ at ed, &Qmé?%gra\ﬁﬁhyh andi hicar onet hangiRxt rackn( 8@nkorof drhgiengueous

~) a

phase, dried (Na2 ) and evapor at ed under reduced pressure. The residue
v, ~as puri fdietldsymetianemmenianeOdtf aphyonia G3:7:0alqER:7:isiagiiord the title

di chl or opet hane; 3 . t, to give the Title conpound
(509% as°a %@WﬁSPR@w@%@ é?‘?%%‘?)fﬁ?ﬁ?@‘?p 20 734 (3H.M) . 7.56 (2. ).
7.72 (1 H, dFould 3T, 60.1,:9),.6.8750, (.88, S);HBNEO:S tetlisds ClLBYF2; i, 5.3B3N,

(M1-1)*. PREPARATI ON 94 3- Hvdroxynet hyl pyri dazine 2s Ozone was bubbl ed
through a si$£0&d sol ution of the title conpound of Preparation 93 (3.60g,

-0.02no1) i 1 5 . ARt 1 i
pur ggg \)NI ![ 26 K.Eﬁtﬁagnj 6@0@%@%&8?@&‘ iﬂg\e1 ﬁégﬁg%n%% (éﬂ?t)ms).(\té”(ﬁ-l,"‘ﬁﬁ,

3.33 (4H, m), 3.54 (5H, m), 3.70 (2H, m), 3.86 (2H, 1), 4.06 (8H, s), 4.78 (2H, 1),
20 8.63 (1H, s), 8.97 (1H, s), 10.87 (1H, s).

LRMS : m/z 536 (M+1)*




0.02npl) added porlionv~ise and the resulting solution stirred for 2 hours
at roomtenperature. The reaction mxture was acidified with 2M?2 DEC 2004
hydrochl oric 0 2 DEC 2004 WD 99/54333 PCT/I B99100319 -76lacid, then

basi fied w t ty@os3Res3aqueous anmoni a sol ulion and evapor at ed und(emafmohmed
pressure. Purification of the residue by colum chromatography on silica
gel, using an elution gradient of dichloronethane: nethanol (98:2 to 96: A,
s provided the tille conmpound (76% as a-8® id. 8 (CDC13): 3.66 (1 H,s))
4.92 (2H,s)) 7.48 (2H m,~9.06 (1 Hd PREPARATI QN 95

3- Chl or onet hyl pyri dazi ne hydrochl ori AMD&E\/Tm"hI oride (3.05ml, 42mmol)

was added io ol ,e ]
Preparation 32 X % &h ﬁ{%l&'

mnutes at room terrper piopve2 8-bewdeyvapopaked cundedipyedidiad’-pnessure. The
resi due was azeotroped wth toluene (40nf) to furnish the crude title
conpound (1.4g) as a brown solid. S (DvsQ 4.98 ~s (2H,s), 7.80 (1
Hrn), 7.90 (1 Hd), 8.19 (1 H 's),.922 N. PREPARATION 96 4 Nitro 3 n
propel - 2-f pyri dazi n-3- 1) nel hyl AYrazo ca boxaﬁlde A m xture of the
title conpounds of Preparation 95 (
(840my, 4.24mmol), caesium car bonat d!
(30nl) was stirred at 80C for 2 hours then al{ owed to coal. Brine (30nt)
was added, the mixture extracted w ORSdbchl orohet hane (2x80nml) and the
conbi ned extracts dried (Na2S04) and _eyaporated under reduced pressure. The
residual brown oil was purified by dolu chromat ography on 2s silica gel,
using an elution gradient of dichlor hane: nethanol (100:0 to 90:10) to
afford the title conmpound (480ng, 399 8 a yellow solid. b (CDC13): 1.02
(3H,i), 1560 (2H m, 3 06 (2H,t), 5.72 (2H,s), 5.87 (1 H,s), 7. 25 (IH,s),

579752@%12:_' B 9@%6 é as a whxte (‘?Oam 19/0;09 99[11 e43c%:r3npourfd aFr)nAf:FI\)éTé(g\I

Ami no- 3- n- prm|@w18g(h~e~Frdi@auFb aey&r)m;hyé%E@i%S carboxam de (btai ned as
a pink gum (97% fromthe title conpound of Preparation s 96, using the

procedur e ofSK’B@tﬁlﬁ )ati.6A (3, 1) 81(4@ﬂ2t8)) 1&&&*@31-)1, ﬂ)81 (’H MY, 2!—9?7’52}'* 2) $116

80y 3 e S ) Ba Rl o aB

Et hoxy- 5-64- gtdw{ 4 F%r 8ok ) s10.pBonyl 3RYLRAIS - &/y 508 (RexAT dol 3-n
propel - 2- (pyri da2| n- 3-vl | met hvl pyrazol e- 5- car boxam de QObt ai ned as an orange
gurn (42% fromthe title conpounds of Preparation 28 and Preparation 97,
casing the procedure of Preparation (E%?’) 0.81 (3H1t), 1.01
(3H,t), 1.47 (2H,rn), 1.55 (3Ht), 2. 2.50 ~s (4H,m, 2.87
(2H,1), 3.07 J-4Hhw5- [@-M?éﬁ(vwl @p)ndorﬁoé&z(rﬂlﬂHmQ!pth@QQé (2HnsYhoX: MRB)(rethyls) ,

Ib_lgz((llHHfj)s) Lines DV, JE; M 8 %5 T‘\WFG Jnhvc?ro '?H Dvra;oﬁzvm 3- dlerm(n%imH7 o)né

15
3-Chloroperbenzoic acid (85mg, 0.28mmol) was added 1o a solution of the title

compound of Example 118 (130mg, 0.25mmol) in dichloromethane (2ml), and
the reaction stired at room temperaiure for 3 hours. The mixiure was

concentrated under reduced pressure and the residue was purified by column



PREPARATI ON 99 2- Met hVl aVri m di ne-1-oxide A freshly prepared sol ution of
sodium netal (11.5g, 0.50npl) in ethanol a (170nl) vas addedépyq%y;qmnger
1 hour to a stirred suspension of hydroxyl am ne hydrochlorid ?3 - 750,
0.50nmol) angoRrbemakpht hal ein (50ng) in ethanol (200nl) so as picgEBd Ak N a
colourless solution and the m xture stirred ~s at roomtenperature for 3
hours. Acetonitrile (26ml, 0.50nml) was added and this m xture stirred for
a further 2 hours at roomtenperature, tiEn al4d5C for 48 hours. The
resulting mxture was filtered and the filtrate concentrated under reduced
pressure to a volune of ca. 100mL, then cooled to OC. The resulting WO
99154333 -163 0 2, DE 4 PCT/ LK 991.0051 ci pi.t at cal d d
dri ed under CSYMBma&?P'gBEg?ve"”t heglihn erﬁggi aBJeS%aiet ghl do@?ﬁn@?w%%&gég% aﬂs
whi te cryst adishloBhemanet hetharictte.88 atrtiybniet (96r5:0 dopd@x 0(19.15ndif ordSimeoiite,
followed by 1,1, 3, 3-tetranmet hoxypropane (11.5nml, 70mvol ), were added to ~a
stirred nbxtagrep@dndi(vadrAg| §ofdani de (100m ) and tol uene (100nl). The
acet am doxi ne (5.0g, 67.5mmol) was then added and the reaction m xture
heat ed under refiux for 45 mnutes, then allowed to cool. The resulting

m xture was t qc T'mi) 01 521 (@8 &3 pn gesNigs, 3¢ (Phe e .8 adHbmown
oi | partitigﬁggpgg wggﬁygﬁihlgroneshang? netﬁanoﬁ¢(80:£% Ef€4nﬂ)@gndﬁg
aqueous sodilif¥daHhonat®73 ¢4 'dt o 406 S). BHe2 Hhids By, ﬁkgde dpsk &2 (Mhe
aqueous phas racte ] di chl or onet hane: net hanol (80:20) (10x50mL)
and the conﬁSngééMdeﬂﬁ%ﬁgipﬂ#hgﬁs dried (MgSOo) and evaporated under
reduced ppessure. The residue 15 was purified by col um chromat ography on
silica gel, using dichloronmethane: methanol (98:2) as eluant, to yield the
title conpound (2.5g, 34% as an orange solid. 8 (CDC13): 2.74 (3H,s), 7.19
(1'Hm, 8.16 (1 Hd), 8.39 (1 H,d).EQEEﬁéﬁgqggN 100

2- Chl oronet hyl pyrimdine A stirred he title conmpound of
Preparati on 995 2-Bthyl-22oxioomiberadin1phasphond|s-(@xyetioxyethex(iBmiin- 398 1)
was heated under reflux f 2 ho hen_al | owe The_resulting

m xture was pour ettTo@iy-3nprogyi-l Iraigin-d-Qng

AP Nl QsCIANE R s Bi1mNe 4-E&di um
carbonatgjover 3 hours.: The 2s aqueous sol ution thus obtained was

extracted ™wi t h di chl oronet hane (3x100ml), then the conbined extracts dried
(MyS04) and evaporated under reduced pressuré? The residual -brown oil was
purified by colum chromatography dh siNdcay Nusing an el ution gradient
of dichl orornethane: nethanol (100:0 to 0 g G004 WO 991 54333

~' CT/ 1E99100519 -16497:3), to provide shext1the donpound (510nmg, 17%. b
(CDC13): 4.72 (2H,s), 7.22 (1 Hm, 8. ¥5 HY2H,d). ARVS: mz 129 (M1 )*.
PREPARATI ON 101l1a

4- Ami no- 3- n-propyl - 1- (pyri m di n- 2-yl ) i&t$%Q pyr azol e- 5- car boxani de and o
PREPARATI ON 101 b N
4-Anino-3-n-propy|-2-(pyrinidin-2-y|)né£29lpyrazole-5-carboxanide Pot assi um
hydr oxi de (393ng, 7mmol) was added to a~gfi+red, ice-cooled solution 'of
the title conpound . of Preparation 36 .29, 6mmmol) in dinethylfornmam de
(10nl) and the mixture stirred for 1 h6ur at roomls tenperature. The title
conpound of Preparation 100 (900ny, 7mml) was then added and the reaction
m xture stirred at roomtenperature for 18 hours, then evaporated under
reduced presowtginedhss reesihileesoias (Pek] iftdnonkd thiet veepovates! Example drf |

di chl or onet hane (75ml), thﬁﬁgﬂases se arated,agd t?ﬁ agéeous phase
extract ed wi vHINGi&RiNYEsAHeIamEHe 1pIRal rbgfdn EJABIARAS20 organic sol utions
wer e drie% (MgS04) and evaporated under reduced pressure, then the residue
purified By colum chromatography on silica gel, using dichloronei hane:

met hanol (1958 3T DAz )el LaRYSHL D, fi Lrin(3sh th 184 12H eq)oR. ah@Hit], 232 ¢BHodN ds3§ not

ted) (1.06g, 679 | k soljd. Analysis of the 'H
Spect rum | nal46al 8 844108 (Bl 5. B1 402 s e (97, Qo) (Obt 532t 78, (25 Bs

DVSOds) : 0. t), @8 H, 8.2 . M), 2.48 (2Ht),
510 (h s CRARTA ST 3T 1hasdy sl RI, hy2Sas bl 200 S50
Hs), 7.35 (1 Hm- 7.42 (1 Hn), 7.50 (2Hs), 8.68 (2Hd), 8.77 {2Hd).
LRVE: nmlz 261 (M1 )*. 0 2 DEC Q004

25



I ~O 99/ 54333 PCT/1B991 00519 - 165 PREPARATI ON 102a 4-f
5- (4- Et hyl pi perazin-1-yl s % EC 2004
ul phonyl ) - 2-12- met hoxyet hoxyl pyri di n- 3yf car boxam dol - 3- n- pr opel™- ‘? pyri m di
n- 2-yl ~met hyl\mﬁr %9 g- 5-car boxam de 5 and PREPARATI ON 102b PCT/1B99/00519
4- (5- (4- Et hyl pi'perazi n-1-yl sul phonyl ) - 2- (2- met hoxyet hoxyl pyri din-3~ o

yl car boxam dol - 3- n- propel - 2- (pyri m di n- 2-yl | net hyl pyrazol e-5- car boxam de
Triethylam ne (1.12m) 8. Ompl) was added-fgg.a stirred) ice-cooled
suspension of the title conpounds of Preparation 29 (680ng, 1.6mol) and
Preparations 101 a/101 b (417ng, 1. GMI or omet hane (20nTL) t hen
the reaction mxture sti .

wat er ~s(1h"

d ! . - ¢ -
The residual brov~n foam vvag,hggrd ﬁHeﬁyrEYOI%PA Qt@quhﬁq@atpgﬁ@phy on Si I [ ca
gel, using an elution gradi'ent of dichloromethane: net hanol (98:2 to 95:5),
to afford the first title conpound (1-isoner® 56rrg 6% as an orange gum b
(CDC13): 0.96 {3H,1)) 1.04 (3H,i),\1/7~§3{g 42 (2H,q), 2.54 (4H m,
3.38 (3H,s), 3.86 (2H,t), 4.76 20 (2H t}), b. (ZH—s\L 7.11 (1 H,m, 8.44
(1 Hs), 862 (2Hd), 8.78 (1 H s)) . RMVS: rdz 616 (t~1~1
)+; followed by the second title conpbun r; 460ng, 47% as an
orange foam b (CDC13): 0.84 (3H,t), 1503 (3H,t¥, 1.50 (2H m, 2.40 (2H, q),
2.53 {4H m, 2.88 {2H,t), 3.11 (4H Mo=s389 (3H,s)) 3.96 (2Ht)) 4.85
{2H,q), 5.23 (1 H,s), 5.58 ?s {2H,s), &.70 (1 H's), 7.25 (1 Hm, 8.63 (1
Hs), 874 (2H,d), 8.84 (1 H,;s), 10.52 (3 H,s). 1-RV5: mz 616 (Mtl)+. 0
2 DEC 2004 t~JO 99154333 ~' CTi /1B99I 9 -166 PREPARATI ON 103a
4- ( 2- Et hoxy- 5- (4- et hyl pi perazi n- 1-yl suljphonyl ) pyri di n- 3-yl car boxam dol - 3- np
rop |-1-(pyrimdin-2-yl)nethyl pyrazol e<5-carboxanm de , s and PREPARATI ON
103b
4- ( 2- Et hoxy- SA( MRy her HB8 ncamppyng p?foﬁ%ﬁﬁﬁ%}?l%? n28001%: o B XA U0l 839 n

propyl - 2- (pyr bexaur Ae, Rt re
of isomers (8%%%5? omb;{% JF{?%WL&%@%@H% s ﬁﬁé\/QPr epar ﬂﬁoﬁbgtgga@& (8o} K&
Prepar ati ons 30red/ 4101 1b°Qsiong 8 heowrsoeadutte afodRedpareatidmn edsporaidVBINGel z
586 (M+1 )+. is PREPARATION 7 04 o ,

4- Am'( no- 3) n- pFRFHETEC1 PGSR %hﬁ (ASIHHS VAT PHEDEH D% Cly BB EicTa BB Wed" as
a solid (98% sfitaBel NRikd bh 2IARIP D@'é@i%rﬁ%f@ﬁt%ﬂ@c@&ét@nd%lam&w ada@to 95:5)
procedure of Preparation 41. b | SCds 88 (3H,t 1.55 g H rn), 2.43
(2H t), 4.18 &pH igjyatedsetl Q"Heé)m aﬁov@ﬂ(elmlle gymm@uz@ 80ma: RPYe)2%7 SPHY, s)

7.69 20 (1 Hr 6 |++PE

4-f 2- Et hoxy- 5 ?P%E%vi&gper Az n- w&&gu%ﬁé%y% : |d|%%13 A ﬁcawya%il%z
proDVI - i - (ay(2idi oy, 2yd8-(att hy) .0aZ0He ap-F.adfexamde . 23 ( Zﬁbt@)l AeRB &H d)H.63n
foam (749 fromthe title C npounds of Preparation 28 and Preparati on 104,
usi ng the proéb*duﬁ)e cﬁ fﬂr’“é ration 45A. 8 (CDCI3): 0.94 (3H,t), 1.02
(3H,t), 1(~_;;2g )q); 2.52 (4H m, 2.fi4 (2H1t), "3.09 (4H m,
4.77 (2H, q) 58(2Hs) .71 (1 Hs), 7.26 (i Hm; 7.40 (i Hd), 7.74 (1
Hm,, 852 (1 H4d), 867 (1 Hs)) 882 (1 Hs), 9.60 (1 Hs), 9.96 30 (1
Hs). LRVS: nmlz 585 (Ah+1 )+.




0 2 D.~C 2004 | ~VCf 99354333 -167 PREPARATI ON 106 t' CTII~99/ 00519

4- Am no- 3-ethyl -1-( 1-net hyl i m dazol - 2-yl ) et hyl pyr azol e- 5- car boxam d

bt ai ned as a pink foam {95% fromthe title conmpound of Prepa? 4ECo a0t s8a,
usi ng the procedure of Preparation 40. 8 (DVMBQds): i .09 (3H,t), 2.43
{2H,q), 3.wdopBki3s), 4:37 (2H,s), 5.44 (2H,s), 6.79 (1 H, s) PCANBYI/IEIH, S) .
LRVS: mz 249 (M+1 )+. PREPARATION 107 |0

4-f 2- Et hoxy- 5- (4- et hyl pi perazi n- 1-yl sul ﬁqponyl ) pyri di n- 3-yl car boxam dol - 3- et
hyl 1- (1- et hyl i m dazol - 2-yl ) net hyl pyraz - 5-car boxani de” Obt ai ned as a
solid (78% fromthe title corrpound%ng&?%&ati on 28 and Preparation 106,
using the procedure of Preparation ; 13): 1.01 (3Ht), 1.21
(3H,t), 1.60 {3, tdioxd-HU-62im) erairb3-( ALY DyAZint 241eD . 3- BeBRI-2H-( 4H, m)
3.94 (3H,s), 4776 {2H Qq), 5.54 ZIBI, ;s), |5. 93 (1r'H"S')n’ 6.83 (1 H,s), 6.92 (1

'H,s), 8.65 (1 H,s}, 8.82 , ' 0
mz 575 ( Mr2)' . PREPARATI ON 10%0 4- A no- 1- (

Hs). - LRJS

1- net hyl i m dazol - 2-yl | nei hyl - 3- n-pr oayl p¥razol e- 5- car boxan de Cbtai ned as a
creamsolid (78% fromthe title

procedure of Preparation 40, b (DV5
(2H,t), 3.70 (3H,s), 4.35 (2H,s), \&"
LRVS: mz 263 (M+l )+. 25 PREPARATI

ofn Preparation 91 a, using the
0.87N(—§H,t), 1.52 (2H,m; 2.38
3, 6078 (1 H,s), 7.08 ( 1 H s).

t hoxyet hoxy) pyri di n- 3yl car boxa
m dol - 1- (1- et hvl i m dazol - 2-vl) rrebh¥1=93- n- or opyl ayrazol e-5 car boxam de
obtained (67% fromthe title conponnds of Preparation 25 and w0 99154333
-168 0 2 CI EC 2004 PCT/1B99100519 [Preparati on 108, using the procedure of
Preparation 52. 8 (CDC13): 0.95 {3H}t), 1.02 (3Ht), 1.66 (2H m, 2.40
(2H,9), 2.51 (4H, M, 2.63 {2H,t), 3409 (4H, m, 3.39 (3H,s)) 3.88 {3Hs),
3.93 (2|—§,t), 4.80 (2H,t), 5.56 (2HS), 5.81 (1 H,s), 6.83 5 (1 Hs), 6.92

ééEgASR?Am %Q?t;@i(pledHéss?a’so%d%%S‘(ol) 1r|_ldrrsm)t%e %ilg%ogn}aoﬂ’n%)df Elx%'rr?gle(811 ath)l-butanol,
3- Brono- 5- (4-.€ i p | Bads resheRyk) % ( 1- met hyl pi peri di n- 4-yl oxy) py
ridine A m'(U%fnLF: Q&QO[P}OESE%% gi%/grﬁe?eﬁbhgl pi %eri di ne (560ng, 4.89nrnol), 60%ro
sodi um hydrgi @eDai$per.e daHi n), mi. ner(&H, )] 142008, 1) 41 88 (@bl 1), &P (1H, m),

( )
t ei r ahydr of 30mL ti ~ ab f ' LeThe titl
compound o £4 43kr 86 bR L3 (BDGHEE b8 nor f ed ol Skhd )t R4% GRon
0 8.62 (1H, s), 9.03 (1H, s). )

LRMS : m/z 518 (M+1)”

EXAMPLE 136
2 3.Diethyl-5-]5-(4-ethvipiperazin-1-visulphonv))-2-(2-methoxvethoxy)pyridin-3-

15 vil-2.6-dihvdro-7H-pyrazolol4.3-dlpvrimidin-7-one

()
B

Obtained as a solid (33%) from the title compound of Example 81 and 2-

methoxyethanol, using the procedure described in Example 134,



m xture heated under reflux for 90 m nutes, then allowed to cool. The
resulting m xture was evaporated under reduced pressure, the rﬁsi (ﬁl&% 200k
suspended in >> ethyl acetate (50ml) and the suspensi on washed” =

consecuti vel wOM¥33BM aqueous sodi um hydr oxi de sol ution (2x20meyynpeatoes:s
(20m) and brine (20nl). The resulting solution was dried (MyS04) and
evapor at ed under reduced pressure to give the title conmpound (660ny, 70%
as a yellowoil. $ (CDC13): 1.05 (3H,t),-102-92 {2H M, 2.04 (2H, M, 2.33
(3H,s), 2.42 (4H M, 2.55 (4H,n), 20 2.66 (2H,rn), 3.08 (4H, M, 5.24 (1
Hm, 809 (1 Hs), 842 (1 Hs). LRVMs: nmz 447 (MT. f PREPARATION 111

5- (4- Et hyl pid)ergzi Y- ) I yLP¥ridinne- 3
25 - car bowyls 6 Gord ST eara ety A g P e S SR E ]
tei raki s(triyghénys phosphi ne) pal | adi un{0) {200ny, 0.173mml) were added to a

t d | ut f the titl d P t 110 (640 1. 43mol
"n ot hand! . (2bABCnd 5%'%3&??3%" i & S0 bia udres (2t Sbre k| e

00C 30, 05 2 RN YIS i TLRBLCER T o)

m xture was &gafoHatRdB.00qeH, s)educed pressure and the residue purified by
col umm chromat ogr aphy on sil |pa gel, using dichl oronei hane: nethanol s
(96:5: 3. 5) ésqfé“%ua’ﬁvz 528 (W+d)d the title compound (550my, 87% as an orange
solid. b (CDCh): 1.02 (3H,t), 1.40 (3Ht), 2.16 (2H M, 2.41 (2H,q); 2.56
(6H, M) 2.72 (3H,s), 3.08 (4H nm, 3.19 (4H M, 4.38 (2Hq), 5.60 (1 H M)
8.42 (1 Hys), 8.62 (1 Hs). LRVB: mz 441 (Mrl )+ to PREPARATION 112

5- (4- Et hyl pi aer azi n- 1-yl sul phonyl ) - 2- (1 net hyl Ei peri di n-4-yl oxy) pyri di ne-3
carboxylic acid sodiumsalt A m xtur M | e conpound of Pr epar ation
111 (550ny, ) BAMSE |

2. 40mol ) arrzld's'g{ti (Ne e I 8
hours, then evaporat ed C&Wﬂ{QrG-rdﬁdutrGCVHi}IDQmﬂ®4 SFU@yremlddué—oms partl t| oned
between water (I15m).and ethyl acetate (15rrfL2> t he phases separated and the
aqueous phase evaporated under reduced pressfire to provide the title
conpound (510ng, 94% as a whiteosSokidobry %: 0.3 (3H,t), 1.94.

(2H m, 2.10 (2H,n), 2.16 (3H,s), 2.29 [2HIQ) 2020 (4H m, 2.68 (4H m,
2.88 {4H,m), 5.08 (1 H M, 7.7y(1 H s) § 2841 H\s). PREPARATION 113a i

4- Am no- 1- (2-rnorphol i n-4-vl)ethyl -3- opvl pvrazol e- 5- car boxam de and
PREPARATI ON 113b e

4- Ami no- 2- (2- nonhol i n- 4-yl | et hyl - 3- n-%?%‘p?/l pyrazol e- 5- car boxam de

4- (2- Chl or oet hyl ) nor phol i ne (obt ai ned basification of the so
hydrochl ori de salt (2.67g, 14.35rnnol) s added to a stirred solution of
the 0 2 DEC 2004 WQ 99/54333 1' CTI | 9/ 00519 -170title conpound of

Preparation 36 (2.0g) 11.96mml) and peotassi um hydroxi de (800rng,
14.35mmol ) in dinmethylformam de (20nl) and the reaction m xture heated

under refi uxafonxilée holutise thlkeroatpayril of OEREIpie The (BB, i DG 1MMbYT End
was, evapor at ed under reduced Pr essure and the residue purified by colum
S

chr omat ogr aphi28RIUE i Hirgelny'sikiagieR ¢l shenddan@oinst harsppaigdiel m!)
acetic acid t 9?5 {;; ol
(2-isoner; 4&%%98%%2‘)35@%@4(%@1% th%é”%l g:}I C{]gd %e,cgo et ‘g’%zl% %@ﬂF%ﬁi
'2.55 (2H, t))prEssEﬁa ('thEtr)es:daeG\QaQ%ﬂrm‘e,d By%ltﬁrilH shrorﬂat@&re(p}lyl o0, silfcalfel( 1
H s), 6.55 (1 sg lrF§ 282 10 2
usnng n elution gra ent of ethyl aceia e: diethylamine (100:0 1o 95:5). The

20 product was partitioned between water (5ml) and dichloromethane (10ml), and

the phases separated. The organic layer was washed with water (2x5ml), dried

(MgSQ,), evaporated under reduced pressure and triturated with ether, to

afford the title compound (30mg, 42%) as a solid.

& (CDGHs)-: 1.02 (3H, 1), 1.40 (3H, 1), 1.57 (3H, 1), 2.16 (2H, m), 2.42 (2H, q),
25 2.55 (4H, m), 3.02 (2H, g), 3.15 (4H, m), 4.00 (2K, 1), 4.37 (2H, q), 4.80 (2H, 1),

8.62 (1H, s), 8.96 (1H, s). LRMS : mvz 520 (M+1)"



fiollovred by the first title conpound (1-isoner;350ny, 10%. b (CDC 3):
0.97 (3Htj, 1.64 (2H M, 2.50 (6H mM, 2.81 (2Ht), 3.48 (ZH’ﬁ) :E
(4H, M), 4.50 (2H,t). . . |'S PREPARATION 114 . 3-t-Butyl - ZD C 2004
H pyrazol e-5- carboxyl i c acid hydrochl ori de Hydrazi ne hydrate é’r b
35rnmol ) w¥O &Yefed dropwi se to a stirred sol ution of PCT/IBI5/00519
5, 5-di net hyl - 2, 4- di oxohexanoic acid ethylester (J. Org. Chem, 1997, 62,
5908; 6.1 g, 30.5mm|) in ethanol (20ml)ypand the reaction mx~lure ?0
stirred at roomtenperature for 4 hours, then evaporated under reduced
pressure. The residue was partiti oneXAlPheetB8li chl or onet hane (20nl) and
wat er (20nl), the phases searated and the agueous ha e extracted W th
di chl or oret EaBiebwbaniby (4- ety pReraziRalgviskiphanyli=zs (s - QD QMV) RGNy SO 4)
and evaporat ed un r -
yellow solid. A %
sodi um hydr oxi de sol ution (25.5m, 51 rmmld) was stirred at roomtenperature
‘for 72 hours, then the pH of. the regglgg E:Eture adjusted to 2 with
hydrochloric acid. The resulti ng m apor at ed under reduced
pressure and, ths { . ; i /ngSI 9
Iriturated W ' ' I 1 e
evapor at ed under r:éqﬂ]dél qpm\eketm-ept/mzatCM@Fd]ptvhmsdmﬂ—enedm@mm(ﬂ)(5 069, 81
% as an orange solid. 8(DI\/Sst) 1.26 (9H,s), 6.46 ( H, s)..
PREPARATI ON 115 3-t-Butlyl - 4-vJ|jitro- 1H pyrazol e- 5-jcar boxy] i ¢ aci d The title
conpound of Prepara d1l4neIpg) 7. 3mmol) ddagh Nonwi se to
stirred, ice-cooled concéntrlate Whurlc acrd (I.5 : | Xxture war ned
to, 4OCandfumng nltrNc i dN(1.13nml) then add opW se,\ so as to
maintain the internal t bel ow 50C. Th ction xture was
stirred at 50C for 7 hours, allowed to cool and poured carefully onto
i ce/water (100g). The ?e%tﬁ’tl ng suspensi on was Qt‘?‘r‘Ped for 2 hours and
filtered, then thecol Ig;a ?d solid washed vvlth @gand dried under suction
npo

to give the is title c und (975ng, 63% as a e solid. S (Dvs(dfi):
1.33 (9H,s). LRf~IS: 31 (fV1+18) +. PREPARATI 116 3-t-Butyl-4-vitro-1
H pvrazol e-5-carti oxam 20 Oxal yl "chloride (1. 5 , 18.2nmmol ) was added
dropwi se to a stirred, icecooled solution of the title conmpound of

Pr epar at bonAl%ﬁx&J%Om@mé faRMBmpcund & mekdmbforgransdenigl €dioemmbip and

di chl oronet hane (20mL)" and the reaction mxture stirred at room
t enper at ur epp@ssBIMolIsE[IMerisiapidat €0 mdér! Memgbedn pt-e3hyle-prpanol

resi due was azgof LoRed, Iy L3ULY. i h i Bl ar QFEL haRe. Ndhd D 28 i L0, . 88

agueous amwt) he “resul ting et er was tritura W|th
et hanol , thesdaeet pradaurd eThehesiaod was buhttememy antﬂ;rtahecﬁmhtata@rephy on
evaporat ed under {educed pressure to yield the ti ﬂ"g’;) oun 955 ?9%

as a while 8HFR@e Y TRBOEYIOMIrEE! e(r@ﬂfe t)y'tﬂcet?*? 1d'

Egg’?@?l 23A0 (Mt witd®the0 18 JRCa 2 MaVThR Pa%'e%é%aé?@nﬂer%r%ed by

chiral HPLC using an AD 250 column using hexane: isopropanol:.diethylamine
(80:10:1) as eluant, to afford the title compound of Example 138 (40mg, 8%,
95%ee) as a solid. | '
Found: C, 54.41; H, 6.71; N, 18.17; Co,HasN;0,S;0.2CHCl, requires C, 54.37;
20 H, 6.67; N, 18.34%

o (CDCly) : 1.04 (6H, m), 1.41 (3H, 1), 1.50 (3H, d), 1.58 (3H, 10, 1.86 (1H, m),
1.98 (1H, m), 2.41 (2H, q), 2.58 (4H, m), 3.02 (2H, q), 3.15 (4H, m), 4.38 (2H,
Q), 5.55 (1H, m), 8.61 (1H, s), 8.02 (1H, s), 10.66 (1H, s);

25 and the litle compound of Example 138 (70mg, 13%, B6%ee) as a solid.



PREPARATI ON 117 3-t-Bu ~I-4-vitro-1-

pyridin-2-yl)nmet hyl pyrazol e-5-carboxam de A m xture of the tit mgm}o
of Preparation 116 (960ny, 4.55mol), s caesium carbonate (3.7 1)
and 2- (chl or gitdyhipyridine hydrochloride (821 ng) 5. OO nnpl) pI(jITr/]399/00519
acetonitrile (20m) was stirred at 70C for 20 hours, then allowed to cool
and filtered. The filtrate was evaporated under reduced pressure, then the
residue purified by colum chromatography-iga-silica gel, using an elution
gradient of ethyl acetate: nethanol (100:0 to 95:5)) to provi de the title
conpound ( 306myNd2209 52914 Hiel - dwNs 3B 2h Cotiastae)yS @QBB‘?%%%@ 514882; N,
(2H,s)) 7.18 %‘{eggd) 7.32 (1 Hm, 7.80 (1 HmM, 810 (1 H ), 846(1

H, s), 851(1 f 1 RVB: nmiz 304 (M+1 )+. PREPARATfON 118 is

4- Ami no- 3-t - Buf ¢ 1) aEtBYl Py ezl gHSusar Box@m, dg AsstH

m xt ure of tﬁe F}Le (F:)%Pr%ggﬂ %g%/ 1)Plrﬁ'rgpgr at)?/on 117 Zg X(g} 6?nrm|) angqm%
pal | adi umspn 1c93r (¢Hialm), 2968 2iHn agt A&Bol4 H, 2013 O'Wa(&-h)m,r adénéﬁfedmz)at‘l 385RPa

(50psi) and room t enper at ur tered. The filler pad
was washed w®h5&4h@rﬁblmbrﬁjg thcﬁma§g1ae§%ﬁﬁ é{ﬁ’aﬂd filtrate
evapor ated under reduced pressure. The residue was purified by colum

chromat ography on silica gel, using an elution gradient of ethyl acetate:
met hanol (100:0 to 95:5), to furnish BXAMPLEe14®npound (220ng) 84% as an
- )

orange solid. b (CDC13):
’le”'\l‘ )

H o, 7.38 (12H
PREPARATI 119
4-15- (4-Ethyl pip y ~rToxvlayri di n-
3~~ rboxam dol - 3-n-pr opel 2- (oyridin- 2 yI )amt hyl pyrazol e- 5- car boxam de

1- ( 3- Di et hyl ar ni nopr opy! ) - 3- et hyl car Mdr ochl oride (350m, ,0
| . 8nmmol ) was added to a stirred sol ut roxybenzotri azol e hydrate
0 2 DEC 2004 Luf. tﬂ@(}ﬁ/ﬂ%&% (2 1ch By Pidd ra B Q9 p o PO méth@s M et hylethoxy)

triethyl am ne (" 350UT1, 5ol ) and the title compounds of_ Preparation 112
(510ng, 1. 18mmol )gﬁwﬁza@ﬂquw RREZeIpI4 B-OWvARIIYinG 7roNet (SAMEIAf ur an
(20mL) and the reaction m xture stirred at roomterrperature for s 72 hours,
t hen evapé?at ed under reduced pressure. The residue was triturated several
times with ethyl acetate o affopd the title compound (17%ng, 21 % as a
white solid. 8(CDC1:96 1&% . 1, A7, . 2.17

(4H, m, 2.32 (SH rn), 2.40 (2H,q), (4H, m, 276 (2Hm) 2.:8-4\(2H,t),
3.10 (4H M, 5.49 (3H m, \5: .90 (2H, My~ 22N > 7.fi8 (1
Hm) 8.60 (1 H,d), 8. 64 82(1Hs) 0.35 (1-H, ). LRt ~I S:
mz 654 (Mrl )+. PREPARATI
4- (2- Ei hoxv-5-(4-ethyl pi pesgzon- 1-yl sul phonyl ) pyri dJ=rS=3> yl car boxar ni dol - 2- f
2rnor ohol i n-4-vyi ) et hyl - 3- n-fr opyl pvr azol e- 5- car boxar: de is

1- (3- D net hyl am nopr opyl ) {3- Bthyl car bodi i m de hydroghl gri de (280ng,

| .5mmol) was added to a styy#ed solution of 1-hydro razotriazole hydrate
(200ng, |.5mmol), triethylamne (278A, 2. Omvol) and the title conpounds of
Prepar~lion 23 (371 ny, 1. ') and Preparation 113b (t250ng, 0.9mmol) in
di chl oronet hane (20nl) and the reaction mxture stirred at..room
tenperature 20 for 18 hours. The resulting m xture was washed wi th water
(10nL), dried (MySO~) and evaporated under reduced pressure, then the

residue purified by col um chronat ograp h¥ on silica gel, using an el ution
gradi ent of dQliHaimedrst halits: (h@%}@t@oﬂi%{ég apdt(60%5: 9\9}1%19@ sesredtinglyt fremethe

Comouns 07R, B30 18140 YRS DB o i
{2Ht), 3.12 éﬁﬁlé‘f’) pré’teﬁ%ré 45, ki obsgfbed above, except, that hexane: isopropanol:
diethylamine (70:30:1) was used as the HPLC eluant.
& (CDCly) : 1.03 (3H, 1), 1.40 (3H, 1), 1.50 (3H, d), 1.58 (3H, 1), 2.42 (2H, q), 2.58
(4H, ). 3.03 (2H, q), 3.15 (4H, m), 3.55 (3H, s), 3.64 (1H, m), 3.76 (1H, m),
25 4.37 (2H. ), 5.60 (1H, m), 8.60 (1H, s), 8.80 (1H, ).
LRMS : m/z 535 (M+2)”



(2H,t), 4.79 (2H,qg), 5.28 (1 H,s), 6.63 {1 H,s), 8.64 (1 H's), 8.82 (1
H,s), 10.50 (1 H,s). PREPARATION 121 30 7 DEC
3-t-Butvl -4-f2-ethoxv-5-(4-ethyl pi oerazi n-1-vl sul phonvl )pyrin"n g v?“c“élr boxa
m dol 1- (pyri di n-2-yl | met hyl oyrazol e-5- car boxam de The title conpound of

Pr epar at i oWRB/543¥4ny, 0.967mol ) was added dropwise to a sthi¢HE§H 00519

i ce-cool ed solution of the title conpound of Preparation WO 9 9I 54333
-174 0 2 DEC 2004 PC T/ DB99/ 00519 118 (Z<0ng, 0.805mmol) and triethyl am ne
(330p.1, 2.42mmol) in dichloronmethane (10ml) and the reaction m xture
stirred at HREM tEeNPLBL HI 6. F1ION 1 HOUT 5 H,NED 1% setuifg?gC N A 02F €, et ;Washed
wi th aqueous sodi um s bi car bonat'e sol ution (5nmL) and brine (5ml) dri ed
(Na2S0a) an®.284por at ed under reduced pressure The residue was purified by

é?ﬁﬂfzhﬁ”gﬁc'%ﬁ{;@?t A TR S R thﬁ%‘;ﬁ% )/ 258 d
Ts6my. oog 0 . TR AT of FHOE <‘i§’2@m5°‘3%‘¥4*1’¥ B BT (3oL R [T Y
(3H, t) 2. mzsmmqm 526(5611-(4H)rf)60$1ﬁi08)($l-9@ MH, .77 (2H,q), 5.68 (3H n,

7.02 (1 H d , 7.98 (1 H's), 8.56 (1 Hd), 8.70
(1 H, g)) g lgM ) %1 Zg%;ﬁﬂ%%) ieﬁﬂregil" IYRI\/B m z (599 (Sl(/|)+1 )+, P(REPARA)ﬂ ON 122
t5

4- (2- Et hoxy- 5- (4- et hyl oi perazi n-1-yl sul phonyl Epyri di n- 3-yl car boxam dol -1- (2

nor phol i n- 4-yl et hyl - 3- n pronyl p~rr oxam de
1-(3- D|rreth oY PP 3eth| ab|| 1.de ydrcl |d 1,349
7. Omol } .‘@:--h e 5 AR q DY e A dr at e

(945r ng, 7 OF@E%( éthyEbﬂtdeEﬂl]:rﬁ@m&DP%@ﬂﬁy@@ f}li-éf}ﬁﬁolo7£4.g_ﬁ@r)mmd7tdﬁetltle
zo ' conmpounds™ O reparation g, mmol) an reparation 23
(428ny, 1:25mmol) in tetrahydroiuran (120nl) and the reaction m xture
stirred ai roomtenperature for 72 hourg, The resulting mxture was
evapor at ed under reduced pressure_and the residue partitioned between
aqueous sodi um car bonat e sol Gt oh “E50mL) etk di chl or onet hane (100nt). The
phases were separated, the 2s aqu Bt agted with dichl oromethane
(2x100mL) and the conbi ned organi% h with brine (3x50ml),
dried (Na~SCa) and evaporat ed undex”r educed’ pre e. The residue was
triturated with ether) then crystallised fromethyl acetate-nethanol, to
provide the title conmpound (31 Omg ﬁb@a as a white solid. b (CDC13): 0.92
(3H,t), 1.01 (3H,t), 1.54 (3H1t), f 2 30 (2H,n}, 2.36-2.60 (I12H M, 2.80
(2H,t)) 3.08 (4H M, 3.64 (4H m [g:§9 (2H,t), 4.72 (2H,~q)., 5.78 (1 H,s),
8.30 (1 H,s}, 8.66 (1 H,s), 8.80 Lg Hys), 9.49 (1 H,s). LRVMS: nlz 607 (M1
). 0 2 DEC 2004 WO 99l 54333 5PREPARA T I ON 123

3- Et hyl - 1- net hyl - 4-ni tropyrazol e- 5- car boxam de and PREPARATI ON 124

3-Et hyl - 2-net hsl -4-ni tropyrazol e-5-carboxamde o ~ 0o NNz ~ N~N NzN i N~N

OzN ~ OzN ngrna 90 .mxture of, t ti of, &, ti 35
(1005, 6 sacuiptotengr dde G B ot b Eihp 8o BRORSH G nb. 7R A8

N, N- di et h%&@éé@ﬁﬂ dﬁu 6r7r9@@f)ﬂ]£)ily¥’)@§mcﬁél(ﬂl7§ﬁhgat 0-8BrhigR menpem@mwe thaoel 45
m nutes, then cooled in an ice-bath. Methyl iodide (37.2ml, 0.60npl) was

added dropviilss) avas bag®d HECAUAEHWOIOMAS t@sl dben Goned. ehide | SHUNRRSWESI r r ed
at roam te@oenrc%tnygaged‘ ?Jrnd%éﬁ rQEHEgd J%?smema%etﬂ@sresndue partitioned between

waler (5ml) and dichloromethane (10ml), and the mixture neutralised using (2N)

20 hydrochloric acid. The phases were separated, the aqueous layer extracted
with dichloromethane (10ml), and the combined organic solutions dried
(MgSOQy), and evaporated under reduced pressure. The crude product was
purified by column chromatography on silica gel, using
dichloromethane:methanol:0.88 ammonia (86:4:0.4) as eluant, and trituraled

25 with pentane, to afford the title compound (27mg, 26%) as an off-white solid.



concentrated under reduced pressure and the residue partitioned between
ethyl acetate (500nl) and water (300nml). The layers were sepafaf iEC t2084
aqueous i s phase extracted wi sh ethyl acetate (4x500ml) and the conbined
organi ¢ sol yd esyaed i ed (MySO-) and , evaporated under reducedPpT8B¥fVEY The
crude product was recrystallised fron1dichloronethane/ethyl acetate to give
sone of the Nl isonmer (77.0g, 16% . The f||trate was evapor at ed under
reduced pressure and the residue was 2o0-HRfrified by col utm chromat ography

on lica gel n hI t tapt fdord t he
o T o oirind ALk, 838850 280 ARE R0 aag et useioc n ldemnd,
: 1.27 (3H, 15)7'8/2 94 (2H, q) 4.06 (3H, s), 6.00 (1 H, br s), 756(1H br

2s LRVB T'mlz 216 (M18)* . d the titl d of P t
(2. 4, 27o% @éamuémm,)q 1~3ac? (De1%) 2:42.(29, GBRE 57)(/a.0b {8A (28 O3, 02

3H, 5.98 H, 32 (1 |

I(DCT/ | 88299/50031'93( cmm@mﬂ ga% 356 Son, 1), 4780 B33 Bk PRE78, a),
2-t ~| et hyl 1 N N A
ol ut 1 on of i 0 EUPy ki el B Bl BB s P T Snone. (21, 2mi,
0. 2npl) was added dropvvi se to a solution ofi sodium (4.83g, 0.21 ol) in

et hanol (200nm(), and the reaction st': rrsg gé C for 5 hours, then cool ed

in an icebath. The sol uti on was neut ng acetic acid {11.5n1,

'0.2nmol) and Nn nethyy hydrazd o0 @0Th-1 QidiBAdnihen 2addethxdr DM se. The

m xture was io stifred for a rurtner 4 nours at roomterrperature and
concentr g ed umsghylegidos dyiitiessyii-8- (6ThetrwriTil e ANy EE LIS A

di chf oronet hane (300ml) and water %ﬁaggm alﬂﬂ l'Iﬁh.fr ;gléases separ at ed. The
aqueous Payer was extracted w L - 100nmL), the conbined
organi ¢ solutions were dried ~(MySGa) and evaporated under reduced
pressure. The crude is product was purified by colum chromatography on
silica gel, using ethyl acetate: hgxane ( 5:75) as eluant to give ethyl
1- net hyl - 3- n- propyl - pyr azol e-@@(bix M g) and the title conpound
(22.1 g, 56%9. b (CDC13) : 1.00 (3H, t);

(2H) t), 3.87 (3H, s), 4.40 (2H, g\ ¥y N
2- Met hyl - 3- n- proavl pvrazol e- 5- car baxyli c aci d)0 K A m xture of the
title conpound of Preparation 125 (21.5g, 0.11 no i n agueodus 25 sodi um
hydr oxi de solution (50nl, 6N, 0.3nB%$=Ras heated under reflux for 3 hours.

1.70 (2H, m, 2.60
20 PREPARATI ON 126

* The cooled m xture was diluted vmth[miter (50mM ) and acidified using

/rju
Obtained as a white solid (12%) from the title compounds of Examples 82 and
15 165, using a similar procedure 1o that described in Example 142, except the
product was additionally purified by column chromatography on silica gel, using
an elution gradient ol ethyl acetate:methanol:0.88 ammonia (100:0:0‘ 10
90:10:1), and then triturated with pentane.
& (CDClg) :1.03 (3H, 1), 1.30 (3H, 1), 1.50 (3H, d), 2.42 (2H, g), 2.55 (6H, m),
20 3.02 (2H, q), 3.15 (4H, m), 3.56 (4H, m), 3.66 (1H, m), 3.76 (1H, m), 5.82 (3H,
m), 6.78 (1H, d), 7.06 (1H, d), 7.48 (1H, m), 8.61 (1H, s), 8.80 (1H, 3), 10.84
(1H, s).
LRMS : m/z 811 (M+1)”



residue poursd

0 2 arc Zoos 1~V O 99/54333 -177 PCTI1 H99100519 concentrated hydrochloric
acid (25nl) and the resulting precipitate was filtered and dried to give
the title conmpound (17.3g, 94% as a pale yellow solid. A poﬁtl(ﬁtﬁ( &lj\) of
this solid, was recrystallised fromwater/ethanol. s mp. 120-122C. o
(DVBOds) : whb 85s48H, t), 1.59 (2H) m), 2.60 (2H t), 3.78 (3PcTABsc6sHs {1
H s)) '1'2.45 {1 H, s). PREPARATION 127 .

2- Met hyl - 4-vitro-3-n-propvl pyrazol e-5-carboxylic acid 0O Ni N' HO (ZN ~o
bt ained as a solid (89% fromthe titl-d0¢donpound of Preparation 126, using
a simlar procedure to that described in Preparation 32. b (DVMSQds) : 0.95
(3H, t), 1.60 (2H, m, 2.96 (2H, t), 3.88 (3H, s), 13.75 {1 H, s).
PREPARATI ON 128 2- Met hyl - 4-vi tro- 3- pxpngemeEpgazol e- 5-carboxanmide 0 Ni . N~
HzN 2N A mi xture of the title conpound of Preparatlon 127 (18. 69,

'87. 3mmmol ) i B-Bthivebyb-(¢tetlvibiderazimidyisulphe at @dm@thiexveitkdiVip 32vihgur s.
O a

The cooled re tl!l A
extracted with di Chl or onet hane (4x100rrfL)3nand the corrbl ned or ganl c extracts
dried (MgS04) and evaporated under reduced .pressure. The crude product was
purified by col um chromat ography oﬁ_ﬁw usi ng

di chl or onet : Q. . ; .
title corrp
(2H, , 3.09 Q[?f\h'idlftibrvl)?e‘lﬂ\ﬁ] b H-insdso- ﬁHlﬁyréiolelS)dlp%rﬁdnﬁJ? bhe(®omer2~ 2
DEC 2004 W O 99/54333 - 178 PREPARATTON 129 2.

3-Di et hyb-4-vitro-avrazol e-5-carboxani de 0 N H2ZN ~ N '~ 02N nCTn g99100519
s Ethyl iodide (7.2nl, 90. Omol) was added 0 a suspension of the title
conpound of Preparation 35 (15.0g, 8. , and cesium carhqgnate (29.3Q)
90.Onrnol) in N, N @& thyIf@rmamd OOm) nd the geacti shirred at
room tenperature for |18 houfs. Thé\‘m ture wa er reduced
pressure and the resi at e vvlth wat er the resulting
solid ~o filtered and t her (250n)

was recrystalllsedf
crystalline solid (5,8
3.00 (2H, q), 4.2D (

Cetate to affor the titfe conpound as a
L, 34%. 8 (CDGi 3) : oks3® (3H, t), 1.54 (3H, t),
), 5.92 (L H s), is 227 (L H s).

) (.
P

A mixture of the title compound of Example 84 (200mg, 0.35mmol} and
potassium bis(trimethylsily)amide (350mg, 1.76mmol) in 2-methoxyethanol
15 (5ml) was stirred at 120°C for 18 hours. The cooled mixture was concentrated
under reduced pressure and the residue paritioned between aqueous
saturated sodium bicarbonate solution (20ml) and ethyl acetate (20ml). The
phases were separated, the aqueous layer extracted with ethyl acetate
(2x10ml), and the combined organic solutions dried (MgSO,), and evaporated
20 under reduced pressure. The crude product was purified by column
chromatography on silica gel, using an elution gradient of dichlorometheane:
methanol (100:0 to 85:5) to give a foam. This racemate was further purified by
HPLC using an AD 250 column and hexane: isopropanol:diethylamine (50:50:1)

as eluant to afford the title compound of Example 144 (24mg, 11%, 100.0%ee€)



LRVB : mz 212 (M'' PREPARATI ON 130

3-Ethyl -4-vitro-2-1ayridazin-3-yl)nethyl -ayrazol e-5-car boxam ﬂiel 6% Zlﬂ*'i
H2N ~N 02N A mi xture of the title conpounds of Preparation 35 gg
14. 5mol ), M%Z%Bgaz 65g) 16.1 mmol ) and caesi um car bonat e (13@/}@9/00«19
40. 2mol ) onitrile ~s (1 DOM) _.was stirred under reilux for 18
hours. The cool ed reacti on was concentrated under reduced pressure, the
resi due suspended in water and extracted Q&1 h di chl oronet hane (5x100mntd).

The o e SRR BT S B AL R SRR B o7 o
anal AT B 556 SR ey e B o o

3-ethyl - '(H@(zlﬁ (RY, 7 80zikt, 3n)19.5B 1 hil Wrﬁﬁ@l(e%&aeméﬂdﬂ de), (1018231 Hy)
and the t|t e corrpound (1.81 g, 45% as a pale s yellow solid. 8 (CDC13)
1.20 (3Hs ~g)., 3. 11 (2H, q), 5.72 (2H s), 5,89 (1 H, s), 7.29 (1 H, s),
7.55 (2H, + LRVMB : mz 277 (M+1 )+ 1o PREPARATION 131 .o
3- Et hyl - "I-R“gs &]Ir’qg '\&l”l di n-2vl )et hyl ] -pyrazol e-5-carboxamde O N NN

H_ag | . v 02hd thg tmésog,ng@mjnéjlg{ li?r&p&:t 1%5 Eg@mg; h@"/e(%iﬁ)‘g;eegﬁ?rmol)
romosucci ni m de mo an enz per oxi

wafer) in 15ACDEK) CHLQQ g@ﬂhﬁné 3‘20@?‘(&5 2y ( :ﬂ%a?)ed? ﬂﬁc@%’ cg;f ggﬁﬁz%
hours. The ¢ool m xt S eyf B3S[Aed gy sh
wat er (2x10§rﬁ9 ?gaqﬁiﬁigégﬁ [ﬂ% ) ogq?pﬁa?g&g%‘t?oﬁ 7&1%@ gand bI‘IQ\I}l\Ae
(700mL) ., The £l s a), yasD (i o) (8B5Q4H, o)) Bleoeried $)hecrhlithay, cdas (tid

t hen hydrobromc acid (25 62/() added. This solution was concentrated
under reducedl pr essure and azeotroped with toluene to give

2- ('1- br onoe pyri sochloride as a dark oil (66.0g). 25 A m xture
ofi the mf@@é %é%m%q paration 35 (8.0g, 43.4mmol), caesium
carbonat e (35. Og, 707. ~mmol ) and the crude 2-(1-bronoethyl)pyridine
hydrochl oride (13.6g, 52.Omol) in Wforn&m de (80nl) was stirred
at ro.o. mtenperature for 20 hour s. was concentrated under
reducedv\g{ essu 3 . RERN3 8Py et igel-ateidaiboml)

o and i AYeT S Er € separ at ed and e organi c phase washed
~' JO S9/ 54333 180 3 vl)methyl 2 6-dihydro-7H-pyrazolo[4.3-dlpyrimidin-7-one

A suspension of the title compound of Preparation 142 (1.12g, 4.55mmol) and
20 triethylamine (1.5g, 13.7mmol) was added to an ice-cold suspension of the title
compound of Preparation 28 (2.0g, 5.0mmol) in dichloromethane (25ml), and
the reaction stirred at room temperature for 2 hours. The reaction mixture was
washed with brine (15ml), saturated aqueous sodium bicarbonate solution
(2x10mi)," more brine (15ml), dried (MgSQ.) and evaporated under reduced

25 pressure. The residue was purified by column chromatography on silica gel



0 2 D~C 2004 PCT/1B99/00519 with nore wafer (3x50nmil), brine (50ml), then
dried (MyS04) and evaporated and er reduced pressure. The residyal S
purified by colum chromatography on silica gel, using an el udi féfa?&ﬂ‘bnt
of pentane: eth acetate: methanol (90:10:0 to 0:100:0to O

afford the NY"?%%?@? (4.39)) and the title compound (5. 79, 45‘?@'389/:I )60%&3)
7 .14 (3H, t), 2.01 (3H) d), 3.00 (2H, q), 5.66 (2H, ), 5.88 (1 H, 5s),
6.98 (1 H s), 7.18 (1 H d)) 7.25 (1 H »(0s-7.B8 (1 H m, 856 (1 H d).
LRVS : mlz 29D (M+l )+ to PREPARATION 132 1

3-Ethvl - 2- (B-net hyl ayri di n-2-yl ) nethyl -4-nitrop ~razol e-5-carboxam de H?N n

and brret byl - 288G £ IR G B e S S P T gy A3y el Pnratemet b
N, Ndi et hyl fogm)d@ 4i%8rlgolaE mg)r red at roomtenperature for 20 hours.
The reaction mxture was concentrated under reduced press

resi due parti i omedubet videnthigat énte(BefiBie arl§28Md of Gﬁﬂ“trﬂglsie e(rygnfytaswgi
| h
i 2hi or el haRiS B T B HES 1o HRARD B ARURE bt thanol i was

(50m), dried %(ib%oﬂno@ﬂdreﬁ%&p%raBe%ourweénﬂemmecmlpneelswrr &2 Hoers e3i hoe
was purified By col um chror nai ography on silica tw ce, _usin

di chl or onet har@*npﬁtﬁthlzeno'f\d@gsﬂéb DQ@SéNIHn?’SQHH‘Br‘ )gé'b)’t')@ﬂn igei (fy % gl‘l@mrﬁﬂ
gradient of penta Ededy F¥I gggtiér?kgav%%olé r%flgg§ éqghhépsgio‘{ﬁstt'ﬂ@n 'Hlaoled

i somer (1 0g) i@ oun white solid
(coa, ol B b b‘vodh)onoZaéa QBH a@ded 3n66hé2rhﬁxtm)e ccﬁuo@ﬁtr@mdj usgier r@dgtzec( 1

oty 3126( ?/?rpzé;sur’séT@)eiurgsmﬁfw(véa'ipanmor\m R R T
2- Met hoxy- 6- \,mq]g Z%’éﬂnﬁr nt’?e\l s ke ﬁ%@SZQQ%P /aH%g ﬁQ@@%sﬁwed consecutively

Tri met hyl oxoni uoro rate ed poriionw se
to a suspensi gftHivabemnetomy) pyatiditad Mdnﬂn(bicagpneﬂa G]:ﬁnrbbb‘l (ﬂﬁml) brine (10ml),

di chl th 700nL t te, —1h
Stirred at rﬁ?q%eidewm DA PR OTSET iSL DR ORETBnERE SOG Plad VS

aqueous sogl U o 4oy h i omstEEbhy ) sekeadiady andeliier aetet o

separ at ed. eous phase was extracted w | or onet hane
(2x50ntL), the dmmrbrmenh?aner g—mh@n@dna@@ot@s%&k@éﬁmq theplileeomporEy , ('eér4%d

SQd) and e at [ ed pressure. The crude product was
E)lI\J/?i fi Zad by c\ol"‘]a%%& ﬁﬁ‘r mgéﬁwagﬁ%on gl | c; gel , usi n; anpel u'tjl on gradi ent
of pentane: dightpopyethapga6e), 31435q391 1P01)59q3&fftpr3140H@F{I<IJ25(50(r4'ﬁ1bu“nld
(2.25g, 27% as ~s a colourless oil. 8 (CDCL3) : 2.49 (3H 2{ ?5 8%3{@;!,
s), 6.38-6.73 3.2, (6k)., m)7 42§612t10qx 15.80 (BF. &).. 7Pﬁ|z<|5klwr) NG 4aH. m
6- Brormrreth 2- rrgtd'l’o |gl1?em:;l Bbd @%19 A mxture of the title
O ol ARt

conmpound of Pr%) rat Nbr onosucci nanmi de (3. 7g,
20. 8mol ) and Lblem@y}n/;pes@xi\/de)’( 100ng, O. 41 mml) in1,1,1-trichl oroethane

(50m) was stirred under reflux for 3 Egzr&b gr_\gﬁa further 16 hours at room

tenperature. The reaction was washed
5—[2-n—Bu10xv—5-(4»eihvloioerazin—T-vlsuIphonvl\pvridin-3—vl]-8-ethvl-2-

(pyridazin-3-ylimethvl-2,6-dihydro-7H-pyrazolol4 .3-dIpvrimidin-7-one




~s (2x25nml), aqueous sodi um i hi osul phate solution {25ml), brine (25nl) and
dried (MyS04) and evaporated under reduced pressure. The regj QUgE@/aMUhhaken
well with hydrobromic acid (62% 2.4nml), and the suspensi on concentrated
under. reducgdprpessure, and azeotroped twice wth toluene) tcaainees/ths
title conpound as a yellow solid. b (CC-C13) : 3.95 (3H, s), 4.46 {2H) s),
6.63 (1 H dj, 306.98 {1 H d), 7.53 (1 H m. LRt~~S : niz 2021204 (M1

)! 0 z 0~~ 200 WO 99154333 PC~'/|B991tJU$19 - 182 PREPARATI ON 135
3- Et hyl - 2- (6- et hoxypyri di n- 2-yl ) met hyl - 4-ni tro~yrazol e- 5- car boxam de 0O
iNNNI HZN/ wOO2N .-' S A mxture of the title conpound of Preparation

134 (5.2g, 18. " . B e L pound of Prepar
194 (520, 18I ouspeImaRIBnes RUSGEAS S g

e , 18.4rnrno in N, N-dinethylfornmam de
(30mMl) was sbi tedtiatcorapouteopdrample 1460(8ABChEUT40MTHY) iNeadiutenP!gs).

d d d d ~ id il d
cCher (106 pndnihents e rsSIE0 Bnd " PHo oot c&” boEs ATht Soas araThF s Rsy er
was washed with g;i{ttél}gp(m)ieaﬁéqegre@%%hd@ﬁ'é‘r@éﬁ@@@rp@rﬁﬁbnléﬂcﬁtw@@ﬁw

pressure. Th&OPE gumwas triturated with ether, to give the title
conmpound ( 64QeBiatd L Z@mixsarad WoidiensbicathoriBte $olutipat @ 0rals dhapphatasd Waieler

d d dth id ified | hr opmat oQr
R ek e
further (280 0 he 1Lt 1800 TG "o ,

2. 84 (erzH,( q) > ?t%’é@ f%F)sj?’f’hg.(égw?gH, s)féM .%J?'(%ﬁ%@poﬁég l?ri&%&er%u? bg. 17
(1 H s), B 39eésurkl THE. crlBE firSductimias POGTi¢tY Folundo CRREPMRATARDN aB6ilica

4- Am no- 2- et hyl - 3- n- | ) |.e-5- b ide, 0O NN H2N. N_?2 .

T xture of tIe8 198 BBnGWIRY SfoBRRhA ALl D PENL RSB FRAATE: n

g I1) chlori d%eg@yés@'ﬁ@tgyé%:@% 14451878 kheithld BEHRIoUNAl (STRIAYE LR ds it s
\Y

| MS) (100nt) heated under reflux for 2 hours. The cooled m xture was
foam.

§ (CDCla) : 1.04 (6H, m), 1.35 (3H, 1), 1.58 (2H, m), 1.95 (2H, m), 2.41 (2H, q),
15 2.57 (4H, m), 3.10 (8H, m), 4.66 (2H, 1), 5.90 (2H, s), 7.46 (1H, m), 7.56 (1H,

m), 8.62 (1H, s), 8.01 (1H, ), 8.17 (1H, d), 10.79 (1H, 5),

LRMS : m/z 582 (M+1)"

EXAMPLE 148
20 3-Eihvl~5-{5-(4-eihvlpioerazin-1-vlsulohonvl)-2—(2—meihoxve1hv|amino)pvridin-S-

yll-2-methyl-2,6-dihvdro-7H-pvrazolo[4,3-dlpyrimidin-7-one

O=§=O

)
)

25 A mixiure of the title compound of Example 78 (200mg, 0.42mmol), and copper

(1) sulphate pentahydrate (150mg, 0.60mmol) in 2-methoxyethylamine (2mi)




U 1 DEC 2004 1~~0 99154333 -183 PCT/ 1B99100519 concentrated under reduced
pressure to approximately half it's volune, basified to pH 9 ugin g@q

2N sodi um hydr oxi de solution, and extracted wi th dichl oronet han ? X3 ml)
The conbi neoL ﬁr ?ﬂh% extracts were dried 5 (MyS04) and evapor atcechpanoars
reduced pressur nd the crude product recrystallised from ethyl
acetate/nethanol to afford the title conpound (4.86g, 92%. mp.170-174C 8
(DvsQds) : 0.90 (3H, t), 1.47 (2H, m, 2:501(2H, t), 3.fi8 (3H s), 4.43
(2H, s), 10 6.92 (1 04 (1 H s). PREPARA

4- Ani no- 2. 3- WIaethQ&ﬂEQyW&%%IféﬂBl &%{r%&@&hﬁg dEewO@“NI N%IW%P% WesiPefilicgeds

chi or i de. di nGRPAFE" (J6N Lo EDtaanl oI S epdBonty e eBrels toen

reflux ?o fog 51D rgﬂwtr@;ay}?k@ s@peiaeddr@aetm@ranm phase was deedpdieatéd) ander
reduced pressure and re-dissolved in ethyl acetate (200m) u{};hl s,_solytion

was poured i avaparaiods aq@@ougd%%tﬂféﬁs%? SO URSIEE YRR EYHBBNEY , CAWATt he
t t d y | T
Rueous phaséRECERHEY it ER et irmgcan ¢ BYBS g UElichS BRIt SopRfiatere

organi c 25 sgldkiaeRs( gwg%gslsgdo(aﬁ\#@%ﬂ@ tiven donpueea (150ed), B38ex r educed
pressure to a volune of 50 ml, and the resulting crystals flltered g{ ?
3, 95 @gnsli)

dried, to af sf@HCthe 104 I(BHc pothd3iia)ag; 4318k, ab £Ebdfs, m). 2.

A U T s Bt 1,080 o RS M0 B e e

PREPARATI MmN 34 mé g-9.tiyyrazol e- 5-carboxarnide 0O N i
H2N HzN 5(830%3(?7%% 99?0051? Ayrr)l xtur((e ofsgt he title conpound of Preparation

124 (5.8g, 29F%ol n/ahts ﬂ@%%al | adi um on charcoal (650ng) in ethanol
(100rrfL) was hydrogenated ai 60psi and room tenperature for 20 hours. The
reaction was filtered through Arbocel 0 and the filter pad washed well wth
hot ethanol (200ml). The comnbi ned EXANMPARES +4® Té@msSB8vapor at ed under reduced
. pressure to afford the title conpound as a solid (4.7g, 95%.

15 The compounds of the general formula:

OS"

were prepared from the appropriate pyrazolo[4,3-d}pyrimidin-7-ones and

amines, using procedures similar to that described in Example 148.

20



8 (CDC13) : 1.20 (3H, t), 2.59 (2H, a,), 3.77 (3H, s), 3.95 (2H, s), 5.21
(1 H s), 6.54 (1 H s). 15 PREPARATI ONS 139 TO 142 The corrpﬂulrzgig[:lf bq
foll owing tabul ated Preparations of general fornula: 20 0 iJ Z‘B ~N
were prepared fromthe corresponding nitropyrazoles, using a SI[&#%/OOW
procedure ?swoobt/batidescribed in Preparation 138. 0 2 DEC 20
99/ 54333 -185 PCT/I 99/00519 Preparati onRLRVS: H nmrnf z8 (CDC13) : 0.98 (3H,
t), 1 a93 (3H, d),M . . .2.50 (2H, q)-113.98 (2H, s), 5.23 ( 1 H s), 139~
15.50 (1H, qg), 6.68 (tH, s)) 6.8D (1H, d)y=7 17 (1 H m —7F-59(+H—m
8.54 (1 F=d I7828 (CDC13) | R1B 04 (3H) Dpla 2. 55 (5H m\14o~ ~
Exdmpre:
, (M--2.3 F4500 2+ ). 2 19 N s), 5.38 (Cﬂbfllﬁ))‘f@%ZBHl tH, 187, (BHf )0
(1 H s), ;03 (1 Igf d),7.48 1 m.rJ\ )2‘2@ 83 TG &), 254224113 1), t3.07
2.$7 {2H| q), 141" 1 ~(M+23)*3. PEB (2H, s), ﬁ% &ﬁlﬂh@) H5n4)54(02§—l7}$)m)~f3 0638
(1 H d, fi.90 (1 H d, 7.5 (lH,m.N% S) 05(3H t),
580 (10 bt s} 1710 (1 AL Ay 7 as(ie LB 2R, 559 (2H )
: , br s), |7. ) ) (HH H-A
col utm chr@oat ograpdy usi ng e,{a cetate és(cé}ﬁ;'ﬁ)i 51 ﬁﬂéﬁm1&$ i%% 1.89
4- Anmi no- 3- et hyl - 14{net hyl - pvr aZo @-car box &hiiden)023S (2H, Hi)Nz 59 ($Hm)aR.90
m xture qf the tit{l e conpound|of Preparati¢2H188 3944t ), 354@1%)"”)&4198
10% pal | adi um on gharcoal (20Qnmg) in et haj'q)(BH(inml() (Mass)hpdbdana)ed at
SOCbandI 50psi for 1.:L8I hours. The cool ed m xt yn@eswas/f3d1 aned)™t hr ou?h R
P.rbocel ,l_and the 'fj frm‘c evapor-atedurdeT; ucC €3¢ Ul ord g2he
title conpdund > j Q‘?‘ ﬁg 98. Er) a3 a clecirfzocr%ﬁaj e@ %5%%%%}# B%Oa n @56),
2.59 (2H,| q), 2.82 (2H, s), 4.}12 H s). {?’V )+
DEC 2004 |"JJO 99/ 54333 PCTI ~E991 00~19 - 186 4
3- Brono- 2- chl or o- 5- (4- et hyl pi|per azi n- 1- yI %&ﬁf e 153@ |ért)1 1.60
(3H, 1) (4H, m), 2.41 (2H, q), 2.57
(4H, m) 301 (2H,q ), 3.10 4H m), 3.42
(4H, m), 4.38 (2H, q), 8.00 (1H s), 8.58
(1H s), 920(1H s).
LRMS : m/z 515 (M+1)”
N . O. |Found : C, 54.63; H, 6.15] N, 20.97.
152 | = N Co-H2:sNgQ.4S requires C, 54.89; H, 6.14;
Z N, 21.34%
8 (CDCls) : 1.01+(3H, 1), 1.33 (3H, 1), 2.38
(2H, q), 2.54 (4H, m),.3.07 (2H, g), 3.16
(4H, m), 3.41 (3H, s), 3.65 (2K, 1), 3.85
(2H, q), 5.67 (2H, s), 7.19 (1H, d), 7.25
(1H, m), 7.68 (1H, m), 814( s), 8.56
(1H, s), 8.58 (1H, d), 8.92 (1H, s) 10.07
(1H, m). k
‘\ ' LRMS : myjz 582 (M+1)"
N . § (CDCla) : 1.03 (3H, 1), 1.26 (3H, 1), 1.82
193 |- "’Q (4H, m), 2.41 (2H, q), 2.56 (4H, m), 3.02
Z (2H, q), 3.10 (4H, m), 3.42 (4H, m), 5.68
(2H, s), 7.19 (1H, d), 7.26 (1H, m), 7.67
(1H, m), 8.01 (1H, s), 8.58 (2H, m), 9.24
(1H, s).
LRMS : m/z 578 (M+1)"




O=S=0O CND | N- Met hyl pi perazine (7.65nl, 69. Omvpl) was added dropw se hﬁ)
solution of the title conpound of Preparation 12 (10.0g, 34.5 IDEG 00k
et hanol (200nl), and ~ o the reaction stirred at roomtenperature for 3
hours. The mivoteysgsspas concentrated under reduced pressure andGIHBY®SI9due
partitioned between dichl oronethane (200nl) and water (100m ) and the

| ayers separated. The organi c phase was dried (Na?S04),. and evapor at ed
under reduced pressure to afford the t|t*ﬂé3conpound (10.53g, 87% as a
yellow solid. .. is ~ (CDC13) : 2.28 (3H, s), 2.5i (4H m, 3.14 (4H m,
8.24 (1 H, s), 8.67 (1 H s). PREPARATI ON 145

3- Brono- 2- et hoxv- 5- (4- net hyl pi per azi pxhiybisglyEaonyl ) pyridine 20 "o e, y

o=s=0 C~) .. | 0 2 DEC 2004 W O 9954333 -187 1PCT/1 H99100519 A mi xture
of the title com@@(%@tmaowm%mlﬂmqimwlmemmks| um
bls(trlrrethyIsHyI)amde - 92Q) h . nf i

t et r ahydr &df ur an Y3¥BRnY ey The s
reaction mxture was concentrat ed ue ,m{,gﬁl\u?%epressure and the resi due
partitioned betweew ethyl acetate ( an rine (50mLl). The | ayers were

separated) and the organi c phase dried (Na2S04), filtered and evaporated
under reduced pressure) to afford the title.conpound, (9.ig, 88%. 8
(CDC13) : 1.44 (3H, t), 2.29 (3H, s), 2.51 ((4H m, 3.08 (4H m, 4.54 (2H

gq), 10 8.10 (1 H, s), 8.44 (1 H < ERVBIN N365 (M+1l )+ PREPARATI ON 146
3- Brono- 5- (4- et hyl pi perazi n- 1- vl swW phoayl Js2- Moayl ar ni nopyri di ne 15 ~NH
9r 1 .. O=S=0i CNDJ . N"Y" N
|
Z
0=8=0
)

A mixiure of the title compound of Example 78 (200mg, 0.42mmol), and N-
10 cyclopropyimethyl-N-methylamine (600mg, 7.05mmol; obtained from the title
compound of Preparation 168) and potassium bis(trimethylsilyl)amide (250mg,
1.26mmol) in N,N-dimethyliormamide (2ml), was stirred at 100°C for 18 hours.
The cooled mixture was partitioned between ethyl acetate (20ml) and agueous
sodium bicarbonate solution (10ml), and the phases separated. The organic
15 layer was dried (MgSQ.), 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 85:5) to afiord the title compqund
(100mg, 46%) as a solid.
& (CDClg) : 0.54 (2H, m), 0.71 (2H, m), 1.02 (3H, 1), 1.37 (4H, m), 2.40 (2H, q),
20 2.56 (4H, m), 2.78-3.13 (11H, m), 4.08 (3H, s), 8.32 (1H, s), 8.60 (1H, s).
LRMS : m/z 515 (M+1)"



A mxture of the title conmpound of Preparation 13 (1.11 g, 3.Omvol) and n
propylam ne (590ng, 10 Omol) in toluene (20nl) vas stirred unﬂe? [iaﬁielsz
for 90 m nutes. The cooled m xture was partitioned betvdeen etHy t 'fe
(50n) 20 and water. (20ml), and the | ayers separated. The or gapigpotese was
washed with B’ﬂ%’@{%m@, dried (Na2S04) and evaporated under reduced
pressure. The residue was purified by colum chronmat ography on silica gel)
using an elution gradient of dichloromethang. nmethanol (100:0 to 96:4) to
afford the title conmpound (1.15g; 98% as a yellow crystalline solid. ?5 s
(CDbC13) : 1.02 (6H, M, 1.68 (2H, M, 2.41 (2H, q)) 2.54 (4H, rn), 3.06

(4H, m, 3.47 (2H) q), 5.57 (1 H,MM 8.40 (1 H s). LRws :
mz 393 (Mt2)+ 0 2 C~~ 2004 W' /QUSI 9 -188 PREPARATI ON
147 2- Et hoxv-5-(4-net hyl pi perazi n-1-yl sul phonyl ) pyri di ne- 3-car boxylic acid
ethyl ester . "0 0 N~ O~ a=s=0 CND | 5 (btained (85% as an orange solid,
fromthe titlm«ceoppuoddeibf Preeganeral HME using a simlar procedure to
that described in Preparation 21. 8 (CDC13) : 1.40 (3H) t), 1.46 (3H,
t),.2.28 (3H, s), 2.50 (4H, m, 3.09 (4H m, 4.40 (2H, q), 4.57 (2H q),
8.40 (1 N, s), 863 (1 H s). LRvs: nmz 368 (M1l )+ | o PREPARATI ON 148 5
(4- Bt hyl pi perazi n-1-yl sul phonyl ) - 2- n- pr opvlani gopyr i di ne- 3- car boxyl i c acid
ethyl ester .. ~NHON ~ O' O=S=Ora N¥N's Kmxture of the title conpound
of Preparation 146 (1.10g, 2.81 mol Pa. amne (5m), and
tetrakis(tri phenyl phosphi ne)pal | adi ym (D) (250ng, 0.216mmol) in ethanol
(25mL) was stirred under an atnosphe of carbon nonoxi de at 100C and
100psi for 16 hours. The cool ed sol yt.iiop was evaporated under reduced
pressure and the residue purified by ﬁol umm 20 chromat ography on silica

9

N

gel, using an elution gradient of di romet hane: nmet hanol (100:0 to 96:4)
to afford the title conmpound (1.07g, 9 as a yellow oil . U2 U~ 2004
VJU 991 54333 -189 f' CTIf HI991005 i 9) .

were prepared from the title compound of Example 78 and the appropriate

10 amines, using procedures similar to that described in Example 154.

Example | R13 Dala
155 § (CDClg) : 1.01 (8H, 1), 1.40 (3H, 1), 1.58 (2H, m),
O 1.64 (2H, m), 1.77 (4H, m), 2.41 (2H, q), 2.55 (4H,
N’ m), 3.02 (2H, q), 3.12 (4H, m), 3.26 (2H, m), 4.10

’ (3H, 5), 8.55 (1H, s), 8.63 (1H, ), 10.63 (1H, s).
LRMS : m/z 515 (M+1)’

156 © & (CDCla) : 1.04 (3H, 1), 1.40 (3H, 1), 2.42 (2H, qQ),
[ j 2.58 (4H, m), 3.03 (2H, q), 3.16 (4H, m), 3.35 (4H,
N* m), 3.86 (4H, m), 4.10 (3H, s), 8.55 (1H, s), 8.68

(1H, ), 10.40 (1H, s).
LRMS : m/z 517 (M+1)”

15



8 (CDC13) : 1.02 (6H, t), 1.40 (3H, i), 1.69 (2H) m, 2.40 (2H a).,

(4H, n), 3.05 (4H m, 3.54 (2H q), 4.37 (2H, q), 8.37 (1 H, s) ZSUS??(UE'H
m. LRMS : mz 385 (Mtl )* s PREPARATI ON 149

2- Et hoxy- 5- th@g&g%&plpera2|n 1-~Isu|phony|)pyr|d|ne 3- car boxylpcgnp®inds: o
hydrochl oride 10 ON~~OHI I~/ O=S=0 ~ HCl JIN | Sodi um hydr oxi de
solution (21 rnl, 2M 42. Omoi ) was added to a solution of the title
conpound of Preparation 147 (7.57g, 21.0mtd-) in dioxan (150m) and ~s the
reaction stirred at roomtenperature for 18 hours. The m xture vdas
neutral i sed using hydrochloric acid) the dioxan renoved.. under reduced
pressure and the renmai ni ng aqueous S n ified to pH 2, using
hydrochloric acid. The sol ution was g@g%@f%@ggiﬁ der reduced pressure, the
resi due re-suspgnpg@c-15(Hethebiberodin- 1f\HismIﬁhedvl)-@nmipirdfm/lémmcvwr@m -3-yi]-2-
re-evaporated 70 2o afford the tltle_conpound (5. 460 Q. .8 (DVBQds) :
1.37 (3H, 5t), 2. 5@pyrdh Nmethyy2(Erdihveyo-75i-peraz o 8z idip-£8ne oH  q),
8.30 (1H, s), 8.75 (1H, s). LRM5 : mz 330 (M+l)* 02 pEC 2004 V1~~

991 54333 PCT/ J~991005) 9 - 190PREPARATI ON 750

5- (4- Et hyl pi perazi n- 1-yl sul phonyl ) - 2-n- pr @ pyl am nopyri di ne- 3-car boxylic
acid sodiumsalt s ~NH ON ~ ~O S=0 Aym xture of the title conpound
of Preparation 748 (1.06g, 2.76mbl) " odlumN droxi de solution (1.5n,
2N, 3.Onrnol) and ethanol (10nil) room t enperature for 4
hours. The reaction was evaporated |under reduced pressure, to the solid
Iriturated with ether, and the suspessSion tittere nd dried 1o afford the
title conpound (950nmg). ~ (Df~I SOd@Es=c0.87 (6H, t}, 1.50 (2H, m, 2.43
(2H q), 2.56 (4H m), 2.78 (4H, m, 3.34 (2H t), 8.08 (1 H s), 8.16 (1
H, s). 15 PREPARATI ON 151

4-1 2- Ei hoxv-5-(4-nei hvl oi perazi n-1- N | phonvi wri di n-3-vl car boram do~-2

)

—

A mixiure of the title compound of Preparation 160 (226mg, 0.39mmol) and
10 poias‘sium t-butoxide (112mg, 1.0mmol) in n-propanol (20ml), was stirred under
reflux for 5 days, then cooled. Saturated ammonium chloride solution (5ml) was
added, this solution poured into ethyl acetate (50ml), and the layers separated.
The organic phase was washed with sodium bicarbonate solution (20ml), then
brine (20ml), dried (MgSO.) and evaporated under reduced pressure. The
15 residue was puriﬁéd by column chromatography on silica gel, "Ljsing an elution
gradient of dichloromethane: methanol (100:0 to 94:6) 1o give an oil. This was
crystallised from ether to afford the title compound (9mg, 4%) as a white solid.
3 (CDCls) : 1.00 (3H, 1), 1.18 (3H, 1), 1.28 (3H, 1), 1.70 (2H, m), 2.38 (2H, q),
2.50 (4H, m), 3.00 (2H, q), 3.07 (4H, m), 3.57 (2H, g), 5.62 (2H, s), 7.19 (1H,
20 m), 7.63 (1H, m), 8.02 (1H, s), 8.55 (2H, m), 9.60 (1H, s), 9.80 (1H, s).
LRMS : m/z 566 (M+1)"



met hyl - 3- n- propvl pyrazol e-5-carboxamde NN O~OONNN ~ ~NI H GS=0 _. .
N 20 | The title conmpound of Preparation 136 (525ngy, 2.88nmmvl) d?@ﬂ

to a mxture of the title conpound of Preparation 149 (1.04q, ngﬁ;

0 z olc Zao~ ggsggg 54333 -191 PCT/1 B 99/00519 hydroxybenzoi re@zeb®00519

hydrate (470nyg .5nmrnol), 1-(3-dinethyl am nopropyl)-3ethyl carbodii m de

hydr ochl oride (670ng, 3.5mmol) and N s ethyl diisopropyl am ne {2.4ml)

| 4. Omol ) in tetrahydrofuran (50ml), and t’H&-reaction stirred at room

tenperature for 36 hours. The reacti Q,ﬁh@ﬁﬁwﬁbw concentrat ed under

reduced pressure and the residue sus um car bonate sol ution
{20m ) and extracted w th di chpbarparyhating-3>x20bdyvlicTmd conbi ned organic
extracts were washed with brine (3x20nl), dried éNa2804 ~0 argd apqr at ed
under reduced presAw@utioThe! EOlaes BrotDOX(REs (44 $9.uP 408P W1 B épﬁ%? e?r@r@ ve

iV Teagel 3 ueadkimas sadeph Pl it ool B PRRIGRIRERER BB oog, oPmet,

to 96:4) to ggnvg?ggyﬁet éthhRoCOIIRHN Gnd7iRereachidn Mixiase heated & acddajed ressel
sanple (50rng) of this product was recrystallised fromethyl acetate to

give is col oug| eg®°Cr ftut absheBaylhent allbwedi o éo@brrp&]ﬁdf.esf{‘ﬁﬁ‘.g ARG B~
CDC13} : 0.95 (3H, t), 1.59 (5H, 2.27 (3H . 48 (4 H,
E) 3. }10 (4H, em(ipor@? Upae e peg_r%éwﬁ; ”Ff)(',eséd.‘%d’(%o'l‘—’lédé’i u’aég?aézg?)ﬁﬁ?ﬁ%) ,

885 (1 H_shind &fulch Hcidtied 10 FH(2 HiinshydRRnIRIES scid and éxttastad ) win

4-f 2- Et hoxyy Sdichi@bmetpame(4200m))y | e ehawnahexirasis-wein EHPEdRRRPdbRS. ¢

thyl 25 . 2-nmethyl | e- 5- car boxani de. H O NS 1

Ly 2 el R R RSB e s B YT S 10 Sppponie (27 g AFETEY
a white solid. & (CDCls): 1.53 (3H,t), 4.69 (2H,g), 7.13 (1H,m), 8.37 (1H,d), 8.48
(1H,4).

15 PREPARATION 2
2_.(2-Methoxvethoxy)pyridine-3-carboxvlic acid

Obtained as a brown solid (92%) from 2-chloronicotinic acid and 2-

methoxyethanol, using the procedure of Preparation 1. Found: C, 54.88; H,
5.61: N, 7.08. CoHi:NOy requires C, 54.82; H, 5.62; N, 7.10%. & (CDC): 8.45

20 (3H,8), 3.79 (2H,1), 4.74 (2K,1), 7.14 (1H,m), 8.36 (1H.d), 8.46 (1H,d). LRMS:
m/z 198 (M+1)".

PREPARATION 3
2.Ethoxypyridine-3-carboxylic acid ethyl ester

25 A suspension of the title compound of Preparation 1 (16.4g, 98mmol)
and caesium carbonate (32g, 98mmol) in dimethylformamide (240ml) was
stirred at room temperature for 2 hours. Ethyl iodide (7.85ml, 98mmol) was
added and the reaction mixture stirred for 24 hours, then evaporated under
reduced pressure. The residue was pariitioned between agueous sodium

30 carbonate solution (100m!) and ethy! acetate (100ml), the phases separated

and me



otained as a solid (65% fromthe Title conpounds of Preparati og Eg ,?[ml
138, followi ng the procedure described in Preparation 151. 5 S )

1.02 (3H, t), ~1.21 (3H) t), 1.58 (3H, t), 2.39 (2H, q), 2.54 (4H, m,

2.90 (2H, q)WwBe9A34H, m, 3.84 (3H, s), 4.78 (2H, q), 5.30 (RCF)BII®P5I9

6. 63 (1 H s), 864 (1 H s), 883 (1 H s), 10.54 (1 H s). LRM5s: mz 494
(Mt1)"'' 10 PREPARATI ON 153

4-12- Et hoxy- 5- (4- et hvl oi perazi n- 1-yl sul pﬁdﬂyl ) pVri di n- 3-yl car boxam dol -

\r]retlgylcm ai ng"%rﬂo VI[‘EV @% %gfgﬂ%%%w?ﬁn%ﬂg E{élék\%tg (?52% ur?ds gﬂ%h?@t %ns 23

and 136, foldwidres avsieniviasnad aaerdusring, odtidat (NSO beddi BvEbepasatirder
151, except an elution gradient of net hanol : ethyl acetate (7:93 to 10:90)

was used as redecefmsaasdgriaphed Beuiia CO%OW 0g) 94%). B2 3 Blp yejlowjoil. 02

S 63&0(@&'3&"37@ (ko e i %t Bkl g g’%ﬁ%sH? redsp g

s), 8.83 1 , 10.52 (1 H s). LRMS: mz 508 (Mrl1 )'" _. 0 L UEC
2004 WO 99/y35l3 5CT/ 1B99100519 - 193PREPARATI ON 154 4
1~~5- (4- et hyl pi per azi n- 2- yl sul phonyl ) pyri di n- 3-yl car boxam dol -2 3di et hyl p

razol e-5-carboxamde 5 0 HSN O O --; ATFFI}I 0=S=01 CND N J N The
title conpound of Preparation 137 (M) and triethyl am ne
(7.5, 54.0mol) Wer@(@ﬁb@ﬁo%ﬁbtﬁm)ﬁ@n&ﬁ@lse@lar@@wmd apdodihihestéi tl e
conmpound of Preparation 28 (6.51 g, I B.Omol) 1n dichroromethane, (100m),

and the 10 reacti Oibtainedss a beewatoilr(§88)tfeamehatitieecaropoursd Isb freparghien 2,

b1 var bonat e STEr o P{oREbNg ) ° PHedfraloRe. ( ESEH) G b, 87 e
reduced presgyy r%smmererq@ﬁb@l@ 5@86PW, id. VedNbas Uy (ChRtogy @@rhf() cam

silica gel, u3|ng elulion gradient of dlchloronethane nmet hano
io 90:10) to 3é‘ﬂf5&)ra7t8hé'2¥dﬂ)t,l‘b3éoﬁﬁb‘b9hd4é§ EHt)s &8Ri dH,m)( @ ) H.d)i 8 Eﬁl

(3H t), §jH 5n§ 1.59 (3H, t), 2.40 (2H, q), 2.54 (4H)
2,91 (2#%2'& Y é‘:%g %‘#92 s 1 (2H, q), 4.78 (2H, q), 5.30 (1L H s),
6 (1 Hs s), 8.65 (1 H s), 884 (1 H s), 10.55 (1 H s). LRMs: mz 508
L) PREPARATION 5
2-Ethoxy-5-nitropyridine-3-carboxylic acid ethyl ester

: 0

~

Ammonium nitrate (5.36g, 66mmol) was added porliom}&ise to a stirred,
ice-cooled solution of the title compound of Preparation 3 (4.669, 22.3mmol) in
20 trifluoroacetic anhydride (50ml) and the reaction mixiure stirred for 18 hours at
room temperature, then carefully poured into stirred ice-water (200g). The
resulting suspension was stirred for 1 hour, then the precibiiate collected,
washed with water and dried under suction to provide the title compound
(3.29¢, 61%). & (CDCla): 1.41 (3H,1), 1.48 (3H,1), 4.41 (2H,q), 4.62 (2H,q), 8.89

25 (1H,s), 916 (1H,s).

PREPARATION 6

2-(2-Methoxvethoxy)-5-nitropyridine-3-carboxviic acid ethvi ester

Ammonium nitrate (10.57g, 131mmol) was added portionwise 1o a

30 stirred, ice-cooled solution of the title compound of Preparation 4 (14.80g,



?0 PREPARAT1IONS i 55 TO 157 The conpounds of the foll ow
Preparati ons of the general forml gp Zs 0 Z o~C Zoog V\QDQQB?gZéB%%g&TZO%
99/00519 -194 O H,N ~NNRL N~ ~N| HO=S=OIl CNDNJ 1 s were

pr epar ed, frg;agghﬁ;gjytle conpound of Preparation 28 and the appFéfPi%dle’
am nes, foI I ow ng sim | ar procedures to that described in Preparation 154.
Prep. RlData ' Nb (CDC13) : i.fl2 (6H m, El1) 59 (3H t), 1.98 (3H, d), 2.40~
(~1| I(_IZHS)q),5 2.754 (ﬁH, n, 2 86 (2H, Qq)) 3169 (4H, , 4.79155' (2H, q), 5.32
(1K n) 8 &5 (imig) ) Vibofdeqdiqpn By, Q*”Sdf*'h@”@““e?e%%gbﬁ‘f”ﬁ‘“ie S

sl
(2H q)) 2. 52?%1“ ’ %fggh?ge(l_riﬁm)h?&re trierﬁ)éa(éimuy ponjed Dmic5g1”(rgg.|)|c¢x‘12% 40

4.801562( 2H, e reEsLmtmg §olHtaog)was5€ma@@|q wg@ d:@%l@r@r@q}%ﬁgegﬁxq%ow (ﬁien 1he)

Z) D;B.ggéD(H;lg? )ooniblagd %ﬁréc[tn)drietgc&gﬁl/léﬁzm) fﬁé %ﬁat@% Bndé) ,ré@uééd(;ﬂfebbxgem
(4H m, 2. 7%&?@*%?18&:&! érar@@ él#bbasﬁburlﬁecBﬁy(cS}lbm)Cﬂrﬁvmwaap(fm—pﬂc@'llc%gﬂjz
(2H,s)566 ), 6.93(1 H d 68, (1
H, ﬁ) 8.83 (Usity &) elgiap ofa nﬁpé)of éicmr?rfema%ey Lﬁ%a“ ?né‘i’dg&l‘@( ﬁ/ﬁ% f (
=the title o ﬁ?@%\{@? C\Rggdcﬁ}n%d 1t1rX?{;|réé akiLRhNEtdy et Msund C, ﬂBUB! H,

acetal e: et Hé.’ sed* as orrat ographi c el uani . Z ~I EC

2004 WD 99/5
5- (4- et hyl pi g%ﬁét?\%g@ Ejﬁ:lei %ﬁ?@?k@%ﬁﬁﬁﬁ%&ﬁ%@ i g I_‘]CEBH%;IerS (CDC|3) yl
oyt az0l o- §oCat X, 0p 548 BH.5). D88 (H) N KT (ZFh0), Al 5 3z g, et

(1H,s). LRMS: m/z 271 (M+1)".

PREPARATION 7

5¥Amino-2—e1hoxvovridine—3-carboxvlic acid ethyl ester

15 A stirred mixture of the title compound of Preparation 5 (5.3g, 22mmol),
Raney nickel (2.50g) and ethanol (150ml) was hydrogenated.at 345kPa (50psi)
and 50°C for 18 hours, then allowed to cool and filtered. The filtrate was
combined with an ethanol wash (150ml) of the filter pad and then evaporated
under reduced pressure. The residue was triturated with dichloromethane and

20 1he resulting solid collected and dried 1o afford the title compound (4.56g, 98%)
as a tan-coloured solid. Found: C, 57.12; H, 6.78; N, 12. 88. CioH14aN203
requires C, 57.13; H, 6.71; N, 13.33%. & (CDCl3): 1.39 (BH, 2xd) 3.41 (2H,s),
4.35 (4H,m), 7.55 (1H,s), 7.78 (1H,s). LRMS: m/z 211 (M+1)".

25 - PREPARATION 8
2-Ethoxy-5-nitropyridine-3-carboxylic acid

5M Aqueous sodium hydroxide solution (4ml, 20mmol) was added

dropw‘xse' to a slirred solution of the tille compound of Preparation 5 (5.1g,
20mmol) in ethano! (100ml) and the reaction mixture stirred at room

30 iemperature for 18 hours, then evaporated under reduced pressure. The



| / O=S=0i CND J 5 Obtained (51 %9 as a white solid firomthe title
conpounds of Preparations 23 and 143, using a simlar procedur8 22004
described in Preparation 151. o (CDC13) :. 1.03 (3H, t), 1.25 (3H, t); 1.57
(3H, t), 2.43d&ka3), 2.58 (BH, nm), 3.10 (4H n), 4.06 (3H, SPCTABRIBILH,
q), 5.57 (1 H br s), 7.55 (1 H, br s), 870 ~o (1 H s), 883 (1 H s),
9.24 (1 H s). _ LRVB: mz 494 (M+1l )'"' PP~EPARATI ON 159 w

4- ~2- Et hoxy- 5- (4- et hyl pi perazi n-1-yl sul piidRyl ) pvri di n- 3-yl car boxar ni dol - 1

met hyl - 3- n- propyl pvrazol e-5- carboxanm de F-1zN O'j ~Op | ~Nt ~ O=5= I
C-—~ A mi xt urressiue WastSUsPENEBHPB RIS &OW@MEH %W e, 5&5?65?“’@.%1?%(? o
the hydrochl grife, ic aci i lution was extracted with
4- ani no- 1- rre‘?qﬁﬂd W&ﬁ“—@r’%‘%@%@?&%l LR bos S Ee e B8 Che 756 FT. 08y,
4.94mol ), loihydrexsihendat 0Dmzpiteetycbnatine§ %2araxts voaghed mithl prine (100mi),

6. Ommol ) SN (Npi SIS BBSPAH IR U( S B SRR ISR 1 Q1L 7 BRHE 0) an
20mL ' ‘ T,
(20m1) s S}ip18d8l,haQ LEEDRLALIEE: ffim HiR iy THEctat 18 FRONRONMe

~.v0~ 991543 reaction m xture was concentrated under
reduced presgihgoand (BIB2g, T8lUEs beldel tryeratsl Be(GRENR):ct.by| (311 478 (RHGL)
and water (50mL). The | ayers were separated and the organi c phase was dried
(MgS04) and @.\Hp(drl*‘bs)e@-i%ﬂ@ﬁysé- reduced pressure. The residue was purified
by col umm chromat ography on silica gel, using dichloronethane: nethanol
(95:5) as eluant to afford the title conmpound (940ng, 38%, as a white
solid. 8,,CDC13) : 0.95 (3H, t), 1.0PREBARAMIONIgS2 (3H, t), 1.63 (2H) m,
2.40 (2H, qg)) 2.54 (6H,_ M | Sr%) 4,75 (2H, q)) 5.81
(1. H s), 7.58 {1 H, s§ X TORY 298 (1 H, s).
LRVS : mz 509 (M ~ 1 I H d o a
3-Ethvl-4-1' S (4- ééﬁ&qgseggrggzgﬁw-hwrs%1iépbhgﬁglf'lhf-n2(-4 O s, e %
| cy ar bo_xanktiekd 2-i¢eyobliidnslutionmet yEpiitazodmpduodr bbxRiepdsatiom 6 KO N
! N..o N 14.rEimm|gl)I inH1 ,/4—<¥io|xano (201%!)' ar'w\ld 1<h<é] regction mixiure stirred for 1.5 hours,

15 then concentrated under reduced pressure to half its volume and acidified with
hydrochloric acid o pH 3. The resulting suspension was extracted with
dichlo.romethane (3x50ml), then the combined extracts dried (MgSQO.) and
evaporated under reduced pressure to yield the title compounq—(2.61g, 73%) as
a bufi-coloured solid. Found: C, 44.11; H, 4.04; N, 11.46. CgH1oN2O¢ reguires

20 C, 44.63; H, 4.16; N, 11.57%. & (CDClj): 3.47 (éH,s), 3.83 (2H.,1), 4.82 (2H.1),
9.15 (1H,s), 9.21 (1H,5). LRMS: m/z 243 (M+1)".

PREPARATION 10

2-Aminopyridine-5-sulphonic acid

25 - 2-Aminopyridine (80g, 0.85mol) was added portionwise over 30
minutes to stirred oleum (320g) and the resulting solution heated at 140°C for 4
hours, then allowed to cool. The reaction mixture was poured onto stirred ice

(200q) and this mixture stirred at ice-salt bath temperature for a further 2 hours.




1- (3- D net hyl am nopr opyl } - 3- et hyl car bodi i m de hydrochl ori de (250ng,

| . 3mmol) was added to a solution of the title conpounds of Prepap EHECO'ZQDWO
20 (245ng) 1.0mol) and i 50 (456ng, 1.2rnnol)) N-ethyldiisopropylam ne
(194 ny, |I. n)%pg%s gﬁd 1- hydr oxybenzotri azol e hydrate (203ng, |pS&Smmbdosin

di chl or onet h¥ and the reaction stirred at roomtenperature for 16
hours. The reaction vvas poured into ethyl acetate (30nml), washed with water
(10nmt) and brine (10nt), dried (1J1gS04)- -H2(@ evaporat ed under reduced
pressure: Tile residue was purified by

h Si ] I
using an el uﬂhenrgﬁﬁldtiﬂ@nﬁu%ﬂe%ﬁ'%l ¥ésdr HB? ei’wc"ar'ﬂrs?‘ﬁ%tno r“%%(l% %% gl bﬁg%@e

and triiurated with C e t GURS d to%amMes a
e Solt o Steghss i Moyl JefaiilCahy ool RReaCCRiAag 8§}3]J(C[?E1333 :
0.95 (3H) t) (%eﬁl}a(rﬁﬁfm@! drié® uhakh sodtiorRBpravie thp fitle @mr(mmd (1.3, 86
(2H, q), & , E&ZH q) 539 (1 H s), 5.43 (2H, s), 6.64 (1
H s), s 6 875(’/&)aﬁa($pld7l- 1mE 1P (Mr183 (1 H '), 817 ( 1 H s)) 8.53
(1 H s), 858 (1 H d), 864 (1 H, n), 9.58 (1 H s). LRM5: niz 584 (M1
) + PREPARATI ON 161 0O

4- (2- Et hoxy-5-ni tropyri di n- 3-yl car beRERABATEIONt Hy| - 2- met hyl pyr azol e- 5car bo
xam de HZN O 0 O NN / NO2 Q<al yl chl ori de . , . was added
dropwi se to an ice-cool ed 2 AGH afs BH ¥d of Preparation
8 (1.6g, 7.55mmol and 5%?»{ k/@rd'ﬁcmroﬂ@ﬁeéth%’d e
(40m), and the r B%I g%lgrre (% %Agﬁng?ggdg%%t%gg foor 3 hours. The
mxture wWas ‘F@’(‘%‘é‘lﬁtr@i efl thindte cosaipowt pf @srepmnanm Qutb@&ag opéamaly in water

di chl oronet hane several times. This |nI,_<€%j % iate a ﬁ’jg ‘8% %%w ggg to
an, i ce- cool ed680ml); izdreush 3 Kete: 818 MEINYRPIEAEY 8! i ?b

5. 74mnol ) and triethyl, Mok 2riilre s/ BBRLa! 1 dbsh AL O AN e6 A0}

and the reacty (WPIS i'rY ed roomtenperature for 2 hours. The m xture vYa
washed with wabeling 20t waswasked mmyateaenaddr(emamf@ycaﬁa t@\fﬁaﬁbﬁhéhéa'

under reduced pressure. The residye ri

on silica geICOI?UB@Lng éﬁ3é9ut'3i40/§ Sa@@%@gu)s %bgg E‘ )0%0%3?1 ﬁ: %ano?
(100: 0 to 21%@%)0 afford the t|tIe conpound (2.06g) 99%. b (CDC13) X
1.24 (3H ), (3H, t), 2.92 (2H, q), 3.88 (3H s), 4.84 (2H q), 5.27
(1 H s), 6.66 (1L H s), 9.17 (1 H, s)) 9.33 (1 H s), 10.57 (i H s).
LRV : mz 363 (fJ~+1)+ 0 2 o~c P0O"/ 1899/ 00519 -198
PREPARATI é\l 162( : * PREPREAOAP TS

4~5- Am no- 2- et hoxypyr i di n338bﬂrﬁ@@b@b{lamcdmaldﬂ&-é{slmwh(ﬂwhemlbmtjayrazoI e-5
car boxam de
A solution of sodium nitrite (7.6g, 110mmol) in water (30ml) was added

20 dropwise to a stirred, ice-cooled solution of the title compound of Preparation

11 (25.3g, 100mmol) in 20% hydrochloric acid (115mi), at sgch a rale as 10
maintain the temperature below 6°C. The reaction mixture was stirred for 30
minutes at 0°C for a further 1 hour at room temperature, then evaporated under
reduced pressure. The residue was dried under vacuum at 70°C for 72 hours,
25 then a mixture of the resulting solid, phosphorus pentachloride (30g, 144mmol)
and phosphorus oxychioride (1rhl) was heated at 125°C for 3 hours and then
allowed to cool. The reaction mixture was poured onto stirred ice (100g) and
the resulting solid collected and washed with water. The crude product was
dissolved in dichloromethane, then the solution dried (MgSQ,) and evaporated

30 under reduced pressure to afford the title compound (26.58g, 91%) as a yellow

solid. & (CDClg); 8.46 (1H,s), 8.92 (1H,s).



5HENOOO~N NN~ ~NNHZA mxture of the title conmpound of
Preparation 161 (2.06g, 5.7nmmol) and 10% pal | adi um on charcoal ({ 2008©)?200%
et hanol (70ml) was hydrogenated at roomtenperature and 50psi, for 6 hours.
The reacti onwglg@ ? was filtered through ~o Arbocel, the fil t@rripagoowpshed
with further et hano and the conbined filtrates evaporated under reduced
pressure. The resi due was purified by colum chronmat ography on silica gel,
using an elution gradient of dichloronethari&€l-net hanol (100:0 to 95:5) to
afford the title conpound (760ngy) 409 B AA 8(CDCI~) : 1.23 (3H,
t), 1.54 (3H, t), 2.87 (2H, q), 3. SOM(BH, s), 4.60 (2H, q),
5.24 (1 H s), 6.62 (L H Enb8o-6 ' Ko Raipd (1 H,
s). LRVMB : mz 333 ( et hoXwpyri di n- 3-
1)-~, 3-ethy2-nmet hvhpgoagioheo?. B-edmyipntleoaﬂme201 .3ml, 88mmol) and triethylamine

BY cparati on3160 % bR SR Yorare e adLr Py SY ebve kRSB IR Fat s

685ny, 3.43
Lor 20" hour . HricaelT SRR, L0 e o P e T e

B9y~o00s~ 9 evaei%hﬁir@ﬁhem(1r5@dml§ceddphessmtem mMheureestircatba @ parri howrdthep
col um chromat ography on silica usin el uti,on gradi ent

of -
di chl or onet hanevammﬁ?%@ﬂd(ifl@%ﬁ%ﬁecdopg@%’f t o Rf 183IHURErQwYR 10 WaRRMIHRC DY

550y, 769 | 3 H, 3 t
EZH, rrg) 3/()58asa|Hmsr§) E:H;Zgngﬁ%{;g%@l )Jn4 %‘é Zé?] \}s)r}? 755 élﬁl‘bn) )gra@BIQ@ of
H s), 11. 14 { didHiorsinethdtds merHamom(sgﬁmmpv"a PREI@N%MTIEONﬂe&bmpound (14 59,

Chl | ph | - h d d
o PR o8 et ot ichnd Db BoE' G728 BY By 2881 g
(4H,m), 8.24 (1H,s), 8.67 (1H,s).

PREPARATION 14
15 3-Bromo-5-(4-ethyipiperazin-1-visulphonyl)-2- (2-methoxyethoxy)pyridinge

A 0.5M solution of potassium bis(trimethylsilyljamide in toluene (8.1ml,
4.07mmol) was added to a stirred, ice-cooled solution of 2-methoxyethanol
(416y), 5.4mmol) in anhydrous tetrahydrofuran (30ml) and the resulting solution
stirred at 0°C for 1 hour. Nexi, the tille compound of Preparation 13 (1.0g,

20 2.71mmol) was added portionwise and the reaction mixture stirred at room
terperature for 2 hours, then diluted with ethyl acetate (40ml). The resulting
] mixiure was washed with water (10ml), dried (MgSQ,) and evaporated under
reduced pressure 1o yield a yellow oil which was purified by column
chromatography on silica gel, using dichloromethane: methanol (97:3) as
25 eluant, to provide the title compound (1.02g, 92%) as a colourless oil. Found:
C, 40.83; H, 5.32; N, 8.99. Ci1sH2BrN3O4S requires C, 41.18; H, 5.43; N,
10.29%. & (CDCls): 1.04 (3H.1), 2.42 (2H,q), 2.58 (4H,m), 3.07 (4H,m), 3.46

(3H,s), 3.78 (2H,1), 4.60 (2H,1), 8.10 (1H,s), 8.44 (1Hs). LRMS: m/z 408 (M)™.



Ootained (72% fromthe title conpound of Preparation 163 follow ng a
simlar ~s procedure to that described in Preparation ~3. b (APQLBEC: 200442
(3H, t), 1.60 (3H, t), 3.07 (2H, q), 4.14 (3H, s), 4.82 (2H, qg), 8.92 (1 H,
S), 9.36 (1 Mosys4330.58 {1 H, s). PREPARATI ON 165 20 PCT/B99/00519
~R) - 1- Met hoxy- 2- propanol ~o~ ~, 'OH Sodi um net hoxi de (54g, |.Oml) was
added portionwi se to ice-cool ed nethanol 2s (1000nl), and the resulting
solution stirred for 20 minuses in an ice- beda. (R) Propyl ene oxide (58g, 1
nol ) was added dropw se over 30 m nut ddition was conpl et e,
the reaction was stirred at roomte ﬁéEF@\WA o 0 1 SEC Zoos WO

991 54333 -200 PCT/4.RP0DFL 21 Hnweshox e - (- sthyirdp svasire datanpih an\ebyHdiher
reduced pressure, @and acidified, wth 1ce-cooling, using (1 M ethereal
hydrochl oric acid) Sediumemetdu{S8mg ATHDab evasiaqded fora sfirmslisolutinanot 2-

filtered. The filtrat i K2CR3) .. fi | d

Feduced pr edsuPROYREAREL T M aSTHERY b A bV GaBMpPol AR it i R B
for 30 m nut - it Stdloh g ' - (4 ondotAembirt |
conpound (25 a5cU)EbpaY Slesol R, e RERERITIIE SIPERARIdPT ST ShL2rimbl) €
2.28 (1 H, d), was2added Bprtiamwise.a3@ (e Feagtion ixorg sired)for 3 8ooyrs & ragm

[a}o -20.83 (c=1.02, .dich]oronethane REPARATI ON 166 4- Met h -2- 0
& o Li ey uH PGB RE NG R TR CHODB B RS RSHTF-1 ol 1 tE QU BP LT5)
220mmo! ) was addafioHEaPWehRe Y CEINYD AtaEteS(10nMIP and | @ﬁnéom@ﬂg,sqlhut iPased
4r net hoxybut - 3-en-2-one (20.0g, 200mol) in tetrahydrofuran (200ml), and
the 20 reacii oseptiate@dndtihecaneacasppihasaestreeiedivith et rasetaiee(2xd0m)i ohhe

-cooled in an ice-bath, er (8rnl d opwi f,0l Jcowed
1556 aqueous. sodPUTNEAIRRRE" SHTBNSHwERR ERRRA AR «PRAEY gPfBs, (Mo BT e
m nutes, addi tiQRabraEd Qinde?Midduchle presdutee MBS Siel Fesgué opudfedribiutcetumn

filtered, and the filtrate concentrated under reduced pressure to a volune
of 100ml. 10% Phrdragiogramty 26ncidlic@oadel 506y dRs cAdlidy arefiehle @i xbexane:

hydr ogenat ed af%c%?olrﬁﬂetﬁgﬁe:1ﬁmem%ﬂozd(5§gbﬁ)ébei%céj%.r%‘,"@é fLMiEﬁrtﬁg {tf e89Bound

Arbocel, and t at e evapor r reduced’ pressure. The Tresidue
v, ~as purifjsed (bg5mgl B6%) Y aveliograiphy (@DGK): i1ce3 ¢8H,1ysi.ag (3h,1) AKloRH,q),
gradi ent of dichl oromet hane: i

et her %99:1 to 50:50) to afford the title
conpound (4. 0g2-39%H mMe307 @bam); $-61. (2H.ab 384214y, 415% =18 1@ [ Higy,, 843
2.80 (1 H, - Jo PG . 2H, , 4.00 (1 H, . ;7 f
F O U 2 sy A e (R T e

PREPARATION 16

20 3-Bromo-5-(4-ethvipiperazin-1 -ylsuIDhonvl)-?l-(s-methoxvprop—1 -oxvipvridine

Obtained as an oil (35%) from the title compound of Preparation 13 and
3-methoxypropan-1-ol, using the procedure of Preparation 15 & (CDCl3): 1.04
(3H,1), 2.08 (2H,m), 2.42 (2H,q), 2.52 (4H,m), 3.08 (4H,m), 3.37 (3H,s), 3.57
(2H,1), 4.54 (2H,1), 8.09 (1H,s), 8.45 (1H,s). LRMS: m/z 423 (M+1)".

25
PREPARATION 17

3-Bromo-5-(4-ethylpinerazin-1-ylsulphonvl)-2-(teirahvdrofuran-

3(S)-vioxy)pyridine

A mixture of a 2M solution of sodium bis(trimethylsilyl)amide in

30 tetrahydrofuran (1.83ml, 3.66mmol), (S)-(+)-3-hydroxytetrahydrofuran (272l



PREPARATI ON 167 N-Met hyl cycl opropyl ca rboxam de s H N O PCT/ 1B991 00519
Cycl opropane carboxylic acid (15.83ml, 200mml) was added dropy 3eE0 204
warm (40C) solution of thionyl chloride (16.71 m) 213mmol) in toluene
(80mLl)) to amdoosremiamdditi on was conplete, the reaction was st PCTARPIAD5180C
for 2 hours. 'The m xture was cooled in an ice-bath, a solution of

met hyl am ne in tetrahydrofuran (300mL, 2M 6QQrnnol) was added) the m xture
allowed to warmto roomtenperature and conc rated under reduced
pressure. The rgsi hagre 0 h

sat ur at ed aqueoﬁ%”?ogfs%\gfuﬁuaﬂgg’qﬁgﬁﬁ egbﬁ?u&x’ %énns%tZOOrrfo(32 g?ﬂr‘é”%§ gpl ok
dried (MySO~) apnsarapaeatieexiyticetitle @duq&ﬂ;rmfeis@m;mraﬁmme@w(mg met)é was

solid was recryslallised fromhexanelether) to afford the title co
(11.3g," 57% asddeqmsndetns y%acamri AuXiges |Sé|'”eﬁo[95d1§ heurggthgs ebiﬁp‘?ing%iuuﬂfjm

070 (25, m + ol Gueed SHBUE herfefuc hag g, plipolorpfibrisighghy on
1 RVS @ niz 1995|(|Bé“%eb us:rF@QEtl%lRA'B nQtatight2sd hexane: ethyl acetate (25:75 100100 to

N- Oycl opropvl rnet hvl- N-rnet hyl am ne %coirochl oride HCl A sol utl %§
title conpound eﬁoﬂtepaﬁ@tfmmptlmd g, S17%) 2ean ¢l A (ebkdy): (- riﬁ)'*'t\%a%zo

added dropw se over nsi i i ~ 0

0 901 54335 - 202 HE): B4 bUSTD & Taa eiicmh By (e Vs 20 h PR RE I 02
ether (100ml), aqqhhe {eqshiAn SERrmedmynder2 (eflsyxsfaar (¥HBpUrlRMShen/z 420
cool ed m xl ure was quenched by 't he consecutive addition of water (3ml), 10%
aqueous sodiwm kWt oxi de solution (9ml) and 5 water (3ml). The resulting
suspension was stirred for 5 mnutes, filtered and the solids washed well
with ether (100nml). The conbi ned tiIfrate was dried (MySO-)) cooled in an

i ce-bath, and saturated with hydrocfi YREPARETIDNTI® s sol uti on was
evapor at ed under reduced pressure to a}ilford t.he tlt1| s coou.d (8.79, 90%

as a gum ~0 8 (CDC13) : (R-Eshextb-(fethyipiperazipsl-yWsuiphosypviidine-y 2 70
(3H t), 2.88 (3H t), 2.8B (2H mMq..9 fil ndtkfth l)ester Preparatlon 1fig
4- [ 2- Et hoxw- 5- (4- et hyl pi perazin- 1- =3-yl car boxam dol - 3- et

hyl ~5 2-( 1rgmet hyI i madmnlmmql(z 2Rt Wlmnmz)oWesadmadrt@oamm I of the-
OO0' ' WNi ~~f

1- (3-Di net hyl ar ﬁ“'ﬁ&@%‘iﬂ){r)d g gNGrRﬂ'EB?‘BJd”i?% ALARyBPB AR TPl ¢! SQeegtiaied
mol ) was added HyBrcfl:h%Qtdjta'cﬂﬁ @briherer gRaiat keesc AAcid3(90n) &, 2@°@6@ﬂ5@| }he

and 9 resulting mixture stirred for 2 hours, whilst allowing the te}nperature to rise to
0°C. The mixture was cooled again 1o -20°C, liquid sulpher dioxide (50ml) and

20 a solution of copper(ll) chloride (8.4g, 62.5mmol) in a mixture of water (9ml)
and acetic acid (80ml) added, then the reaction mixture stirred for 30 minutes at
0°C, followed by a further 2 hours at room temperature. The resulting mixture
was poured onio stirred ice (80g) and the agueous solution thus obtained was
extracted with dichloromethane (3x50ml). The combined extracts were dried

25 (MgSQ,) and evaporated under reduced pressure 1o give the crude sulphonyl
chloride as a brown oil.
1-Ethylpiperazine (10.8ml, 85.6mmol) was added to a stirred solution of the

sulphonyl chloride in ethanol (60ml) and the reaction mixture stirred for 18




20 (1.2g, 4.84nrnol), hydroxybenzotriazole hydrate (960ng, 6.2mvol) and

Net hyl di i sopropyl am ne (2.5nml, 14.5mvol) in tetrahydrofuran (1% @nml‘
N, Ndi met hyl f ormam de (3ml), and the reaction stirred at roomt pg

for 18 hours ture was diluted with water (100nl), and e
wi th dichlor on‘gpﬁ neg((3x150rrfl) The conbi ned organi c extracts mggtﬁnglhlgg)
(Na2S44) and evaporated under reduced pressure. The residue was purified by
col um chromat ography on silica gel using diehl oronet hane: net hanol (95: 5)
as eluant to afford the title conpound (1.42g, 2.55mmovl). o z QEC 2004 wo
ssi sa. 3~3 - 203 hatifs Blarams ~“ermpgrénta3}hen @vapoiaied (IBGEF ndJuckeds prebsiee. ( BHe
m, 2.40 (2H, q)). 2.55 16 (6 7

q), 5.30 (1 H, TBP'ddf— Wégﬁéﬂ{igﬁ‘e@e"’@%"“@ff O‘E{’ §5‘d ‘%C@G'O(’Ee‘%%anﬁ)gg"iﬁ£
(1 H s), 8.65 48 Sichio®meRigh

(M+18) + Prepar f%%gnﬁtf%agg‘i%?}#ggg %)’ iléebth %Edge?@?% % yl\(?é ﬁ‘e{rﬂthe
pyrid i n-3-yllcopnisinbyl aaga(md suétbﬂmbs rdnédz(ngSO)ab)amd heNapbrated under reduced

6- di hydr o- 7H pyrazol of 4_3 din-7-one io 0. ~O HN ~N~ N N-~ ~ -

0 ot C N Pressiined TR AL EPHE B PESopuTISh Y NS ENCERBaRRY o
of Preparation il I e i

Exarmlg iy 'b 1@8! le’mgogrz %th% g?édn%hp‘b?ddléﬁlowmte%n@ :%‘éma%@' '160.(0 {0
q)) 2.54 (4H, r982 aoayledmezmlq eampmnda(sm (&%) sa)s)azpa‘ls b[rQ‘Hn ai) , Fsuﬁdtc

(11 %) Lrve T80 Mt 78" DrgaReS 664750 o6 454 S8 o1 ofoa
Aot Vity PCII 1458009519 Ghpat o] o4 1aHTab| as) kBl pRlGTokRg, bt .08

activities r a'ran S CO hvention’ rs of

cGWP PDES. TABL(E}‘EM\IVBLLE @A, d) nmms 3QH;Iq‘i);LB(B'D18l 59453)826(46-85 \L48MRNS: m/z 372
_987.0995. 71277({\%%15;37 2 Safety Profile

PREPARATION 19
15 5-(4-Ethylpiperazin-1-yisulphonyl)-2-(2-methoxyethoxy)pvridine-3-carboxylic

acid ethyl ester

Triethylamine (3ml, 18Smmol) and tetrakis (triphenylphosphine) palladium

(0) (260mg, 0.22mmol) were added to a solution of the title compound of

Preparation 14 (1.30g, 3mmol) in ethanol (15ml) and the mixiure heated under

20 carbon monoxide at 100°C and 1034 kPa (150psi) in a sealed vessel ior 18

| hours, then allowed to cool. The reaction mixture was filtered and the filtrate

5 evaporated under reduced pressure to provide a yellow solid. The crude

product was purified by column chromatography on silica gel, using an elution

gradient of dichloromethane: methanol (100:0 to 97.3), to furnish the tille

25 compound (1.10g, 92%) as a yellow oil. § (CDCl3): 1.02 (3H,1), 1.38 (3H,1), 2.40

(2H.,9), 2.53 (4H,m), 3.08 (4H,m), 3.43 (3H,s), 3.80 (2H,1), 4.38 (2H,q), 4.63
(2H,1), 8.40 (1H,s), 8.61 (1H,s). LRMS: mv/z 402 (M+1)".



Several compounds of the invention have been tested at doses of up to

3ng/ kg i.v. in nouse and at O~.5ngl kg p.o. in dog, wth no uni 9V¥'Eﬂ%§ 2004
ef fects bei ng observed. 0 2 o~c zoos -~cS CLAIIVS A conpound o e
lormula (IA) VP Gishy R& 0 13 RHrJ IJ ~~~NRO or a pharcassistongl |y
or veterinarily accept abl e salt thereof, or a pharmaceutically or
veterinarily acceptabl e sol vate of elther entity, wherein R is C 1o C3

al kyl optionally substituted with phenyl, HeESor a N-l1inked heterocyclic

group sel ected from pi peridinyl and Wr ein said phenyl group
i s~optionally substituted by one or i ts selected fromC, io
C4 al koxy; hal o, SNy Gzfh oS- @ren%ionb@r&ﬁnal HLipaayepyridiee-3-@GrboxyliCacid

al kyl group is U‘pllUlId.IIy suostltut €d by C~ to I haloal kyl or hai oal koxy
either of which is substituted by one or gibylesial o atoms; .. ~s C, to C6

alkyl; R 3 is OR3 or_ NRSR6; R3 is ti
wi sh one or tt-~ro s.@B&ENEG&Si & Qi’r%épé%‘t q(sﬁomrﬁf/ﬁ &gg C&%%@%%?%E%&%w
to C 0 al koxy, benz 4ty i @iyl & 3HQ), 3638
cycloal kyl - 1. (G frploogDror pRagélion e, AFXCDEN, PR BT 1 2
tetrahydr opyr angly ) anio'\A(lgiHQx n 24 mmy,oe o8 k), Gr6642H @ 363 (aH4), wo&a/
groups are opti onal ly term nated by hal oal k R + and
are each i ndepd@tkal Ky6s Edak &G (BhsH Eabe ( )C/!"l Yo L@l\?ﬁ 485{?{\%4& ly
substituted wish C3 to C5 cycloalkyl or C, io Ca al koxy, or, together w sh
the nitrogen atomio which .they are attached, corm an azeti di nyl) -
pyrrolidinylg piperidinyl or norpholi IFRFREBAE{MIQN 2and Re, together w sh
the nitrogen atomto which they, 4 i CORM a
na‘u PIBRERZ z1vigulph ‘ A ... ae !

A

u-R - pi perazi nyl gl : = 2 1 1
al kyl groups and opiionall~r in thecgrgb@ma&g%tﬂyﬂe\g@,m de; R is H C to
C4 al kyl optionally substituted milkK one or tvvo substiiuents selected |r

OH, NR5R6, C~ONRRS, ahentyd)reoqn‘thneﬂadlarym&ﬂﬁmh Botramal)t tetakis Gr@heayipfaféﬁahme

g??.zﬁ]d:j?x: ?’l ﬁ;aang a%?3%0d5?§8&¥]| : O%mmog}t 1k1?en¥omp8¥%ddfrﬁ/rjepgfatmn 16 (1.08g,

15 2.54mmol) and ethanol (25ml) was heated under carbon monoxide at 100°C
and 1034 kPa (150psi) in a sealed vessel for 18 hours, then allowed to cool.
Th'e mixture was filtered and the filirate evaporated under reduced pressure.
The residue was dissolved in ethyl acetate (40ml) and t_'r;e solution washed
consecutively with saturated agueous sodium bicarbonate solution (20ml), brine

20 (20ml) and 2M hydrochloric acid (5x10ml). The clombined acidic extracts were
basified using solid sodium bicarbonate and the solution egdracted with ethy!
acelate (2x25ml). The combined organic exiracts were dried (MgS0O,) and
evaporated under reduced pressure to afford the title compound (640mg, 68%)
as an oil. & (CDCls): 1.05 (3H,1), 1.38 (3H,1), 2.09 (2H,m), 2.41 (2H,q), 2.54

25 (4H,m), 3.08 (4H,m), 3.36 (3H,s), 3.58 (2H1), 4.38 (2H,q), 4.57 (2H.1), 8.40
(1H,s), 8.64 (1H,s). LRMS: m/z 416 (M+1)".



Hei is a Clinked 6-nenbered heterocyclic group containing one or fiwo
nitrogen glons, optionally in the cormof its nono-N oxide, or § TC{HCnREM ~
menber ed heterocyclic group containing two or three nitrogen atons, wherein
ei ther of saiVdOR&E43Bdcyclic groups is optionally substituted wRINE94%1%Ca
alkyl, C, to C4 al koxy or NHR'SV\,herein R‘$ isH C toC-alkyl or C io
+C4 al kanoyl and halo is Br, C, F or A}ﬁ)rrpound according to claim"'|
wherein R is C-to C2 al kyl optlonally sub uted with Hei;

2- (nmorpholin-4-yl)ethyl or benzyl; R2 pggamaTiONagKYyl; R~ is OR3 or

hl R5SR6; R3 is C- to G- al kyl optionally substituted with one or two
substiiuenis sel est@dE fhymnerazinebrimudhoroye?-dtaitalydraidrams( SbxipxyieivHdingis-

benzyl oxy, NR5R6 phenyl) f uran-3-y]| ridins:2-vl apd pyridin-3-yl;

cycl obutyl ; ' 3-nei hyl pi peri di n-4-yl —@%@ﬁ@%ﬂﬁ%&é&yl or

i etrahydropyran-4-yl 5 d 36, fefoean 7e9ensndend iesedrpbesd it Prebkangh
C to C al ky{Jl option tﬁ?ly%gu stl ted vmwth cycl opropyl, or ﬁet hoxy, bla

toget her w sh tly7e ugirg Weemoatdord of mmatih’eylsar é (élDf?algheldOS f(aHm al. 39 (3H 1),
azel i di nyl, pyrrol i di nyl or_nmorpholin roup; et h

ni trogen atom i @il thhey3@fiEdnt, a?c%%cﬁng‘ﬁ ?15&5 %q Lp'3 Bé g’z”vrﬁ 13 é%c‘g’a mts
optionally subst r h n i
the cormof its 4{41\9?%5(&{{1 SB? Qp{%qﬁyﬂ\f(?o ﬂg%? {1% W’ Ebyﬂ%’t 2242
w th one or tvvo;;s;ub(m 1)U,en| s selected from OH, NRsRs CONRSRf i, phenyl

optionally substituted v~ith nethoxy, benzodioxoi-5-y| and
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1. 3.08 (2H,q), 3.22 (3H,s), 3.33 (8H,m), 3.48 (2H,1), 4.48 (2H,1), 8.30 (1H,s), 8.73
(1H,s). LRMS: m/z 388 (M+1)". '

20 PREPARATION 28
2-Ethoxv-5-(4-ethyipiperazin-1-visulphonylpvridine-3-carboxylic acid chloride

hydrochloride

Oxaly! chioride (0.77ml, 8.85mmol) was added dropwise to a stirred, ice-

cooled solution of the title compound of Preparation 23 (1.52g, 4.42mmol) and

25 dimethylformamide (2 drops) in dichloromethane (30ml) and the reaction
mixture stirred for 18 hours at room temperature, then evaporated under

reduced pressure. The residue was trilurated with ethyl acetate and the
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| FI ~' ~ are awgyogMausly defined ire claim'l . A conpound of PCFB/0rsmul a
(1)C~~,) or (1>CB): ~1 HtJOCHa fy Oti J I ~1~11-1 R H (1)~A) Rl~
H21d0 Or~.-HL f~ ~~~7r>t HH2 HA (1)~ ) wherein R, R2, Ra and R-'3
arﬁ as previously defined in claim ~. 0 -22BEC 2004 20.. h, proc~s~ ioc
~ch~ ~rc:l:rar~~ioni. ¢c~f ~~, rc~nyaou2r~c~ c¢>f vc~rrr~u.la. (I/~=) ~
(IEi):: u; 7:)resubing selid pOHeG,IEGP-Wr%EDE?w‘h ejpgr and drgd \998&' gu@-"%&lo Eﬁ”@\%
~a '\ F=b' I~ e compound (1.68g, 95%). Found: C, 4151; H, 5.27: N, 1032
C14H21CN30,S; 0.10 CH,Cl; requires C, 41.73; H, 5.02; N, 10.36%. & (CDCl):
5 1.46 (6H,m), 2.85 (2H,q), 3.11 (2H,m), 3.48 (2H,m), 3.55 (2H,m}, 3.92 (2H,m),

4.60 (2H,q), 8.58 (1H,s), 8.66 (1H,s), 13.16 (1H,8).

PREPARATION 29
5-(4-Fthylpiperazin-1-visulphonvl)-2-(2-methoxvethoxy)pyridine-3-carboxylic

10 acid chloride hydrochloride

“' ~ Oxaly! chloride (270!, 3.13mmol) was added dropwise 1o a stirred, ice- -
coaled suspension of the title compound of Preparation 25 (380mg, 1.04mmol),
dimethylformamide (100pl) and dry dichloromethane (20mi), then the reaction
mixture stirred for 3 hours at room temperature. The resulling mixture was

15 evaporated under reduced pressure and the residue azeotroped with toluene (2
x 20ml) to give the title compound (380mg, 85%) as a white solid. & (DMSOdg):
1.20 (3H,1), 2.92 (2H,q), 3.08 (4H,m), 3.30 (3H,s), 3.48 (2H,m), 3.70 (2H,1), 3.76
(2H,m), 4.58 (2H,1), 8.32 (1H,s), 8.72 (1H,s), 14.20 (1H,s).

20 PREPARATION 30
Ethvl 3-ethvl-1H-pyrazole-5-carboxylate

) Ethanolic sodium ethoxide solution (21% w/w; 143ml, 0.39mol) was
added dropwise 1o a stirred, ice-cooled solution of diethyl oxalate (59.8ml,
0.44mol) in absolute ethanol (200m!) under nitrogen and the resulling solution

25 stirred for 15 minutes. Butan-2-one (39ml, 0.44mol) was then added dropwise, -
the cooling bath removed, the reaction mixture stirred for 18 hours at room
temperature and then for 6 hours at 40°C, then the cooling bath reintroduced.
Nexi, glacial acetic acid (25ml, 0.44mol) was added dropwise, the resulting

solution stirred for 30 minutes at 0°C, hydrazine hydrate (20ml, 0.44mol).
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3-Fthvi-1H-pyrazole-5-carboxylic acid

Aqueous sodium hydroxide solution (10M; 100ml, 1.0mol) was added
dropwise to a stirred suspension of the title compound of Preparation 30 (66.0g,
0.39mol) in methanol (400ml) and the resulting solution heated under reflux for

15 4 hours. The cool reaction mixture was concentrated under reduced pressure
to ca. 200mi, diluted with water (200ml) and this mixture washed with toluene
(3x100ml). The resulting aqueous phase was acidified with concentrated
hydrochloric acid 1o pH 4 and the white precipitate collected a“nd
dried by suction 1o provide the title compound (34.1g). & (DMSOdg): 1.13 (3H,1),

20 2.56 (2H,q), 6.42 (1H,s).

PREPARATION 32

4-Nitro-3-n-propvl-1H-pvrazole-5-carboxylic acid

Fuming sulphuric acid (17.8ml) was added dropwise 10 stirred, ice-cooled

25 fuming’ nitric acid (16.0ml), the resulling solution heated 10 50°C, then 3-n-
propyl-1H-pyrazole-5-carboxylic acid (Chem. Pharm. Bull., 1984, 32, 1568;
16.4g, 0.106mol) added portionwise over 30 minutes whilst maintaining the.

reaction temperature below 60°C. The resulting solution was heated for 18
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lji..V eu~~ ."' 'J.JA2~ e curr)J ~ound of f01|77u)a() Ris COON 1~ ~~

R4 ~>:) vaherein: ' R73 is ORy ~~' )7J?F@EP/\AEA'H’QN:§_10 C~ a) Kj %
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\ Preparation 32, as a brown solid (64 6). & (DMSOds) 1 18 (3H 1) 2 84 (2H,m),
13.72 (1H,s).

PREPARATION 34
15 4-Nitro-3-n-propyl-1H-pvrazole-5-carboxamide

A solution of the title compound of Preparation 32 (15.4g, 0.077mol) in
thionyl lchloride (75ml) was heated under reflux for 3 hours .and then the cool
reaction mixture evaporated under reduced pressure. The residue was
azeotroped with tetrahydrofuran (2x50ml) and subsequently suspended in

20 tetrahydrofuran (50ml), then the stirred suspension ice-cooled and treated with
gaseous ammonia for 1 hour. Water (50mi) was added and the resulling
) mixture evaporated under reduced pressure to give a solid which, after
trituration with water and drying by suction, furnished the title compound
(14.3g), m.p. 197-199°C. Found: C, 42.35; H, 5.07; N, 28.38. C7H10N4O3
25 requirés C, 42.42; H, 5.09; N, 28.27%. 3 (DMSOdg): 0.80 (3H.1), 1.68 (2H,m),
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PREPARATION 37 }
4-Amino-3-ethyl-1H-pyrazole-5-carboxamide

Obtained irom the title compound of Preparation 35, by analogy with
Preparation 36, as a brown solid (80%). & (DMSOdg): 1.08 (3H,1), 2.45 (2H,q),
25 4,50 (1H,s), 6.88 (1H,s), 7.10 (1H,s), 7.26 (2H,s). LRMS: m/z 155 (M+1)".
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PREPARATION 45
4-[2-Ethoxy-5-(4-ethyipiperazin-1 -ylsulphonylpyridin-3-yicarboxamidol-3-ethyl-

2-(pyridin-2-y)methylpyrazole-5-carboxamide

5 Alternative A

A mixture of the title compounds of Preparation 28 (1.0g, 2.5mmol),
Preparation 40 (620mg, 2.5mmol), triethylamine (1.35ml,” 10mmal) and
dichloromethane (50ml) was stirred at room temperature for 18 hours. The
resulting mixiure was poured into stirred water (50 ml), the phases separated
10 and the aqueous phase extracted with dichloromethane (2 x 50ml). The
\ combined organic solutions were dried (MgSQ,) and evaporated under reduced
pressure, then the residue purified by column chromatography on silica gel,
using an elution gradient of dichloromethane: methanol (100:0 to ©5:5), to
furnish the titie compound (1.28g, 90%) as a foam. & (CDCls): 1.00 (6H,m),
15 1.55 (3H,1), 2.37 (2H,q), 2.50 (4H,m), 2.87 (2H,q), 3.08 (4H,m), 4.77 (2H,q),
5.28 (1H,s), 5.45 (2H,s), 6.68 (1H,s), 6.90 (1H,8), 7.18 (1H,m), 7.61 (1H,m),

8.57 (1H,d), 8.62 (1H,s), 8.80 (1H,s), 10.57 (1H,s).

Alternative B |

20 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (17.69,
91.8mmol) was added portionwise over 5 minutes to a stirred, ice-cooled
suspension of 1-hydroxybenzotriazole hydrate (12g, 88.9n{mol) and the litle
compound of Preparation 24 (24g, 65.7mmol) in ietrahydroturan (300ml), then
ihe mixiure stirred for 1 hour. N-Ethyldiisopropylamine (12.7g, 98.3mmol) and

25  the title compound of Preparation 40 (12.9g, 52.6mmol) were added and the
reaction mixiure stirred at room temperature for 14 hours, then evaporated
under reduced pressure. The residue was partitioned between water (100mi)
and ethyl acetate (200ml), the phases separated and the organic phase
washed consecutively with water (50ml), saturated aqueous sodium

30 bicarbonate solution (50ml) and brine (50ml), then dried (MgSO.) and

concentrated under reduced pressure to a low volume. The resulling
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2-n-Propoxypyridine-3-carboxylic acid

Obtained as a pale brown oil (50%) from 2-chloronicotinic acid and n-
10 propanol, using the procedure of Preparation 1. & (CDCls): 1.08 (3H,1), 1.82
\ (2H,m), 4.56 (2H,1), 7.10 (1H,m), 8.35 (1H,d), 8.45 (1H,d).

PREPARATION 47

2.n-Propoxvpvridine-3-carboxvlic acid methyl ester

15 Diethyl azodicarboxylate (2.2ml, 14mmol) was added dropwise 10 &
stired solution of the title compound of Preparation 46 (2.30g, 12.7mmol),
triphenylphosphine (3.67g, 14mmol) and methanol (0.60m!, 15mmol) in
tetrahydrofuran (20ml) and the reaction mixiure stirred 19} 18 hours at room
temperature, then evaporated under reduced pressure. The residue was

20 triturated with pentane: ether (80:20) and the mixture filtered. The filirate was

'evaporated under reduced pressure and the residue purified by column
| ' chromatography on silica gel, using pentane: ether (50:50) as eluant, 1o give
the title compound (2.2g, 82%) as a pale yellow oil. § (CDCl): 1.07 (3H,1), 1.86

(2H,m), 3.92 (3H,s), 4.38 (2H,1), 6.93 (1H,m), 8.15 (1H,d), 8.30 (1H,d).

PREPARATION 48

5-Nitro-2-n-propoxypvridine-3-carboxvlic acid methvl ester

Obtained as pale yellow needles (32%), after crystallisation from

methanol, from the title compound of Preparation 47, using the procedure of

30 Preparation 5. 5 (CDCls): 1.04 (3H,1), 1.84 (2H,m), 3.92 (3H,s), 4.48 (2H,1),
8.88 (1H,s), 9.14 (1H,s).
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&0 109BN&' () - &0 10% &-AnincL&0playypygdipe-3-egrpoxylic acid methyl ester

10% 1 & ()-1$ S&0- 109%U&
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s Raney nickel (500mg) and methano! (50ml) was hydrogenated at 345 kPa

(50psi) and 50°C for'3 hours, then allowed to cool and filtered. ‘The filtrate was

combined with a methanal wésh (100ml) of the filter pad and fhen gvaporated

under reduced pressure o yield the title compound (1.5g, 95%) as a brown oil.

& (CDCl3): 1.04 (3H,1)f 1.80 (2H,m), 3.40 (2H,s), 3.89 (3H,s), 4.28 (2H,1), 7.57
10 (1H,s), 7.80 (1H,s). LRMS: m/z 211 (M+1)".

PREPARATION 50
5-(4-Methvipiperazin-1-visulphonyl)-2-n-propoxypyridine-3-carboxylic acid

methyl ester
15 Obtained as an oil (56%) from the title compound of Preparation 48 and

1-methylpiperazine, using the procedure ot Preparation 18. -

'PREPARATION 51

5-{4-Methvipiperazin-1 -vlsulphonvl)-2~n-proooxvpvridine—é—carboxvlic acid

20 Obtained as a white solid (82%) from the title compound of Preparation
50, using the procedure of Preparation 23. & (DMSOde): 0.97 (3H.1), 1.74
(2H,m), 2.15 (3H,s), 2.38 (4H,m), 2.93 (4H,m), 4.37 (2H,i),”8.15 (1H,s), 8.56
(1H,s).

25 - PREPARATION 52
3-Ethyi-4-[5-(4-methvlpiperazin-1-ylsulphonyl)-2-n-propoxypvridin-3-

vicarboxamidol-2-(pyridin-2-ylYmethylpyrazole-5-carboxamide

Oxalyl chloride (550p!, 6.37mmol), followed by dimethylformamide v

drops), were added carefully to a stirred, ice-cooled suspension of the title
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he()-.3 _#lo%cg%égu_nd! c1> %rgg‘é&;ti—o!nlg% tg%s(n)wg%l fSJQQ‘%’n%% ﬁn) dichloromethane (10ml)
and the reaction mixture stirred at room temperature -for 2 hours, then
evaporated under reduced pressure. The residue was azeotroped with toluene
s to produce a powder.

A solution of crude acid chloride in dichloromethane (10ml) was added
dropwise to a stirred, ice-cooled suspension of the title compound of
Preparation 40 (430mg, 1.76mmol), triethylamine (558ul, 4mmol) and
dichloromethane (10ml) and the reaction mixture stired at room temperalure

10 for 1.5 hours. The resulting mixture was washed successively with saturated
aqueous sodium bicarbonate solution and brine, then the organic phase dried
(MgSO.) and evaporated under reduced pressure. The crude product was
purified by column chromatography on silica gel, using an elution gradient of
hexane: ethyl acetate: methanol (70:30:0 1o 0:90:10), to provide the tille

15 compound (695mg, 76%) as a solid. Found: C, 53.96; H, 6.09; N, 19.00.
CaH3:NgOsS requires C, 54.22; H, 6.00; N, 18.64%. & (CDClz): 1.07 (BH,m),
2.01 (2H,m), 2.26 (3H,s), 2.48 (4H,m), 2.88 (2H,q), 3.10 (4H,m), 4.67 (2H,1),
5.34 (1H,s), 5.48 (2H,s), 6.70 (1H,s), 6.94 (1H,d), 7.22 (1H,m), 7.66 (1H,m),
8.59 (1H,d), 8.65 (1H,s), 8.82 (1H,s), 10.48 (1H,s). LRMS: nm/z 572 (M+2)".

20
PREPARATION 53
4-[5-(4-E1hvloioerazin-1-vlsulohonvl\vQ—(2—methoxvethdkv)pyridin-a-
vlcarboxamido]-3-n-propyl-2-(pyridin-2-ylimethyipyrazole-5-carboxamide
Obtained as a white foam (70%) from the title compounds of Preparation
»s 29 and Preparation 41, using the procedure of Preparation 45A. & (CDCls):

0.81 (3H,1), 1.02 (3H,1), 1.46 (2H,m), 2.39 (2H,q), 2.51 (4H,m), 2.82 (2H,1), 3.10
(4H,m), 3.39 (3H,s), 3.94 (2H 1), 4.85 (2H,1), 5.30 (1H,s), 5.46 (2H,s), 6.69
(1H.s), 6.90 (1H,d), 7.21 (1H,m), 7.65 (1H,m), 8.60 (1H,d), 8.65 (1H.s), 8.82
(1H,8), 10.46 (1H,s). LRMS: m/z 615 (M+1)".
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(4H,m), 2.81 (2H,1), 3.09 (4H,m), 3.54 (2H,), 3.98 (2H1), 4.80 (2H1), 5:30

10 (1H.s), 5.47 (2H,s), 6.70 (1Hs), 6.89 (1H,d), 7.22 (1H,m), 7.63 (1Hm), 8.59
(1H,d), 8.65 (1H,s), 8.82 (1H,s), 10.45 (1H,s). LBRMS: m/z 629 (M+1)".

PREPARATION 55
4-15-(4-Ethvipiperazin-1-ylsulphony})-2-(3-methoxyprop- 1 -oxy)pyridin-3-

15 vlcarboxamido]-s-n-prooyl-2-(p\/ridin-z-vl)methylpyrazole-s—carboxamide

Obtained as a foam (52%) from the title compounds of Preparation 27

and Preparation 41, using the procedure of Preparation 52. & (CDCl3): 0.82

(3H,1), 1.02 (3H,1), 1.44 (2H,m), 2.25 (2H,m), 2.40 (2H,q), 2.53 (4H,m), 2.84

(2H,1), 3.10 (4H,m), 3.29 (3H,s), 3.57 (2H 1), 4.79 (2H,t),ﬁ 5.34 (1H,s), 547

20 (2H,s), 6.70 (1H,s), 6.92 (1H,d), 7.22 (1H,m), 7.66 (1H,m), 8.59 (1H,d), 8.65
(1H,s), 8.81 (1H,s), 10.45 (1H,s). LRMS: m/z 629 (M+1)".

PREPARATION 586
3-Ethvl-4-[5-(4-ethvipiperazin-1 -visulphonyl)-2-(ietrahydrofuran-3(S)-

25 woxv)pvridin-3-v1carboxamido]—2—(Dvridin-2-vl)methvlpvrazole—s-carboxa mide

A solution of the title compound of Preparation 22 (330mg, 0.80mmol)
and 1M aqueous sodium hydroxide solution (800ul, 0.80mmol) in ethanol (3ml)
was stirred for 3 hours al room temperaiure, then evaporated under reduced

pressure.
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\ dichloromethane: methanol (95:5 to 90:10), to furnish the title compound
(382mg, 78%) as a foam. & (CDCl3): 1.05 (6H,m), 2.40 (3H,m), 2.54 (5H,m),
2.85 (2H,q), 3.11 (4H,m), 3.54 (1H,m), 4.15 (3H,m), 5.31 (1H,s), 5.48 (2H,s),
5.90 (1H,m), 6.69 (1H,s), 6.94 (1H,d), 7.24 (1H,m), 7.67 (1H,m), 8.60 (1H,m),
15 8.66 (1H,s), 8.87 (1H,s), 10.27 (1H,s). LRMS: m/z 613 (M+1)".

PREPARATION §7
4- (2 Ethoxy-5-nitropvrigin-3-yicarboxamido)-3-n- propvl 2-(pyridin-2-

viymethvipyrazole-5-carboxamide

20 Oxalyl chloride (2.73ml, 31mmol) was added dropwise 1o a stired
suspension of the title compound of Preparation 8 (3.31g, 15.7mmol) in
dichloromethane (50m!), followed by dimethylformamide {2 drops), and the
reaction mixture stirred at room temperature for 3 hours. The resulting mixture

was evaporated under reduced pressure and the residue azeotroped with

|28
w

hexane to give a white solid.

A solution of the crude acid chloride in dichloromethane (20ml} was
added dropwise to a stirred suspension of the title compound of Preparation 41
(4.06g, 15.7mmol), triethylamine (4.37mi, 31mmol) and dichloromethane (80ml)

and the reaction mixture stirred ai room temperature for 20 hours. The
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reduced pressure to give a purple solid. The crude product was triturated with
ether and the resulting solid collected and dried under suction to afford the title
compound (6.26g, 88%) as an off-white solid. Found: C, 55.42; H, 5.05; N,

10 21.49. CoyyHpsNsOs requires C, 55.62; H, 5.11; N, 21.62%. & (CDCl3): 0.83

(3H,1), 1.46 (2H,m), 1.60 (3H.,}), 2.89 (2H,), 4.85 (2H,q), 5.32 (1H,s), 5.48
(2H,s), 6.72 (1H,s), 6.95 (1H,d), 7.24 (1H,m), 7.67 (1H,m), 8.60 (1H,d), 9.16
(1H,s), 9.30 (1H,s), 10.58 (1H,s). 'LRMS: m/z 454 (M+1)".

15 PREPARATION 58
3-Ethyl-4-[2-(2-methoxvethoxy)-5-nitropyridin-3-yicarboxamidol-2-(pyridin-2-

vimethylpvrazole-5-carboxamide

1-Hydroxybenzotriazole hydrate (1.87g, 12.2mmol), N-ethyl diisopropyl

amine (2.13ml, 12.2mmol}, "1-(3-dimethylaminopropyl)~é—e1hylcarbodiimide

20 hydrochloride (2.34g, 12.2mmol) and the title compound of Preparation 40

(3.0g, 12.2mmol) were added, in turn, to a stirred, ice-cooled suspension of the

title compound of Preparation 9 (2.86g, 12.2mmol) in dichlo;omethane (80mi)

and the reaction mixiure stirred for 18 hours at room temperaiure. The

resulting mixture was washed consecutively with water (25ml), 2M hydrochioric

25 acid (2 x 25ml), saiurated aqueous sodium bicarbonate solution (25ml) and

brine (25ml), then dried (MgSQ.) and evaporated under reduced pressure. The

residual solid was purified by column chromatography on silica gel, using an

elution gradient of dichloromethane: methanol (89:1 to 97:3) to give the title

compound (3.36, 58%) as a white solid. Found: C, 53.41; H, 4.90; N, 20.65.

30 CazyH23N;Os requires C, 53.72; H, 4.94; N, 20.89%. & (CDCls): 1.08 (3H,1), 2.88
(2H,q), 3.40 (3H,s), 3.98 (2H,1), 4.90 (2H,1), 5.28 (1H,s), 5.48 (2H,s), 6.70
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viimethylpvrazole-5-carboxamide

A stirred mixture of the title compound of Preparation 57 (5g, 11mmol),

Raney nickel (2.5g) and ethanol (150ml) was hydrogenated at 345kPa (50psi)

10 and 40°C for 3 hours, then for a further 72 hours at room temperature. The

resulting mixture was filtered and the filtrate evaporated under reduced

pressure to give a pale yellow solid. The crude product was purified by column

chromatography on silica gel, using an elution gradient of dichloromethane:

methanol (89:1 to 95:5), followed by trituration with ether, to yield the title

15 compound (4.4g, 94%) as a beige solid. Found: C, 59.42; H, 5.96; N, 22.98.

C2qH2sN703 requires C, 59.56: H, 5.95; N, 23.15%. & (CDCls): 0.78 (3H,t), 1.43

(2H,m), 1.52 (3H,1), 2.82 (2H,1), 3.49 (2H,s), 4.59 (2H,q), 5.30 (1H,s), 5.46

(2H,s), 6.70 (1H,s), 6.93 (1H,d), 7.22 (1H,m), 7.65 (1H,m), 7.78 (1H,s), 7.94
(1H,s), 8.58 (1H,d), 10.53 (1H,¢). "

PREPARATION 60
4-15-Amino-2-(2-methoxvethoxy)pyridin-3-vicarboxamidol-3-ethyl-2-(pvridin-2-

vl)methvlovrazole-S-cérboxamide

A stirred mixture of the title compound of Preparation 58 (3.3g,
25 7.0mmol), Raney nickel (2¢) and ethanol (120ml) was hydrogenated al 345kPa

(50psi) and 50°C for 18 hours. The resulting mixture was fillered and the
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(1H,s), 5.46 (2H s), 6.70 (1H,s), 6.92 (1H,d), 7.22 (1H,m), 7.64 (1H,m), 7.76
(1H,s), 7.94 (1H,s), 8.60 (1H,d), 10.47 (1H,s). LRMS: m/z 440 (M+1)".

PREPARATION 61
10 5-(5-Amino-2-ethoxypyridin-3-vi)-3-n-propyl-2-(pyridin-2-yl)methvi-2 6-dihydro-

7H-pyrazolol4 .3-dipyrimidin-7-one

Potassium t-butoxide (2.32g, 20mmol) was added carefully 1o a stirred
suspension of the title compound of Preparation 59 (2.11g, 5mmol) and 4A
molecular sieves in ethanol (50ml) and the reaction mixture heated under reflux

15 for 18 hours, allowed to cool and filtered. The filirate was evaporated under
reduced pressure and the residue partitioned between 1M hydrochloric acid
(30ml) and ethyl acetate (30ml). The phases were separated, the agueous
phase exiracted with ethyl acetate (2x30ml) and the combined organic solutions
washed with brine, dried (Na,S04) and evaporated under'reduced pressure.

20 The residual brown oil was purified by column chromatography on silica gel,
using an elution gradient of dichloromethane: methano! (100:0 to 96:4), 1
furnish the title compound (1.22g, 60%) as a pale yellow solid. Found: C,
61.92; H, 5.69; N, 28.85. Cz,H23N;0; requires C, 62.21; H, 5.72; N, 24.18%. o
(CDClg): 0.84 (3H,1), 1.51 (3H,1), 1.62 (2H,m), 2.85 (2H,1), 3.57 (2H,s), 4.50

25 (2H,q9),-5.68 (2H,s), 7.06 (1H,d), 7.21 (1H,m), 7.60 (1H,m), 7.78 (1H,s), 8.16
(1H,d), 8.57 (1H,s), 11.07 (1H,s).
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5 Potassium bis(irimethylsilyl)amide (6.58g, 33.0mmol) was added 1o a

stirred suspension of the title compound of Preparation 60 (2.80g, 6.60mmol) in
2-methoxyethanol (70ml) and the reaction mixture stirred under reflux for 18
hours. The resulting mixiure was allowed to cool and then evaporated under
reduced pressure fo give a beige solid. The crude product was purified by

10 column chromatography on silica gel, using an elution gradient of
dichloromethane: methanol (98:2 to 95:5), to afford the title compound (2.21g,
79%) as a white solid. Found: C, 59.10; H, 5.44; N, 22.86. Cz1H23N;0s
requires C, 59.85, H, 5.50; N, 23.26%. & (CDCl3): 1.28 (3H,1), 3.01 (2H,g), 3.53
(3H,s), 3.58 (2H,s), 3.82 (2H,t),' 4.62 (2H,t,), 5.66 (2H,s), 7.08 (1H,d), 7.20

15 (1Hm), 7.61 (1H,m), 7.75 (1H,s), 8.09 (1H,s), 857 (1H,d), 11.14 (1H,s),.
LRMS: m/z 422 (M+1)".

PREPARATION 63
5-(5-Chlorosulp honvl-2-e1hoxvpvridin-S-yl)—3~n-propy!~2—(pvfidin—Q»yleeihvl-ZE;—

20 dihydro-7H-pyrazolo[4.3.d1pyrimidin-7-one
Sodium nitrite (295'mg, 4.4mmol) was added portionwise to a stirred, ice-
cooled solution of the title compound of Preparation 61 (300mg, 2.2mmol) in a
mixture of glacial acetic acid (20m!) and concentrated hydrochloric acid (20ml)
at such a rate as to maintain the temperature below -20°C . When the addition
25 was complete, the mixiure was allowed to warm slowly to 0°C over 2 hours and
then re-cooled to -15°C.. Liquid sulphur dioxide (22m!) and a solution of
copper(ll) chloride (860mg, 8.6mmol) in a mixture of water (2ml) and glacial

acelic acid (14ml) were then added and the reaction mixture stirred at 0°C for
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‘ 30 minutes, followed by a further 2 hours at room temperature. The resulting
mixture was carefully poured into stirred ice-water (300mi) and the suspension
thus obtained was exiracted with dichloromethane (3x100ml). The combined

5 extracls were washed with brine, dried (MgSQ,) and evaporated under reduced
pressure, then the residual oil triturated with ether to afford the title compound
(720mg, 67%) as an off-white solid. & (CDCls): 0.97 (8H,1), 1.60 (3H,1), 1.73
(2H,m), 3.01 (2H,1), 4.82 (2H,q), 5.70 (2H,s), 7.10 (1H,d), 7.22 (1H,m), 7.64
(1H,m), 8.58 (1H,d), 8.80 (1H,s), 8.29 (1H,s), 10.55 (1H,s).

10

PREPARATION 64

5-[5-Chlorosulphonyl-2-(2-methoxyethoxy)pyridin-3-yli-3-ethyl-2-{pyridin-2-

yhmethyl-2.6-dihvdro-7H-pvrazolo{4 3-dlpyrimidin-7-one

Obtained as a cream solid (84%) from the title compound of Preparation

15 62, using the procedure of Preparation 63. § (CDCl3): 1.32 (3H,1), 3.08 (2H,q),

3.58 (3H,s), 3.89 (2H,1), 4.85 (2H,1), 5.69 (2H,s), 7.12 (1H,d), 7.22 (1H,m), 7.64

(1H.m), 8.57 (1H,d), 8.89 (1H,s), 9.26 (1H,s), 10.75 (1H,s). LRMS: m/z 505
(M+1)".

20 PREPARATION 65
| 3-Ethyi-4-[5-(4-ethvipiperazin-1-vlsulphonv)-2-(2-methoxveihoxy)pyridin-3-

; vicarboxamidol-1-(pvridin-2-yi)methyipyrazolo-5-carboxamide

Obtained as a white crystalline solid (44%) from the title compounds of
Preparation 18 and Preparation 42, using the procedure of Preparation 56. §
25 (CDChj: 1.02 (3H,1), 1.20 (3H,1), 2.40 (2H,q), 2.52 (4H,m), 2.66 (2H,q), 3.10
(4H,m), 3.39 (3H,s), 3.90 (2H,1), 4.81 (2H,1), 5.62 (2H,s), 5.70 (1H,s), 7.26
(2H,m), 7.71 (1H,m), 8.53 (1H,d), 8.66 (1H,s), 8.82 (1H,s), 8.04 (1H,s). LRMS:
m/z 801 (M+1)",
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Chem. Soc., 1939, 81, 433; 400mg, 3.33mmol) in tetrahydrofuran (30ml) and

the mixture stirred for 30 minutes. The title compound of Preparation 13

(500mg, 1.35mmol) was added and the reaction mixture stirred under reflux for
1 hour, then allowed to cool.- The resulling mixture was evaporated under

10 reduced pressure and the residue partitioned between water (30ml) and ethyl
acetate (30ml). The phases were separated and the aqueous phase exiracted
with ethyl acetate (2x30ml), then the combined exiracts washed with brine
(30ml), dried (MgSO.) and evapqr.ated under reduced pressure to give the title
compound (566mg, €3%) as a yellow solid. § (CDCls): 1.06 (3H,1), 2.43 (2H,q),

15 2.55 (4H,m), 3.08 (4H,m), 3.40 (6H,2xs), 3.70 (4H, 2xd), 5.60 (1H,m), 8.10
(1H,s), 8.44 (1H,s). LRMS: m/z 452.

PREPARATION 87

2-(1.3-Dimethoxyprop-2-oxy)-5-(4-ethvlpiperazin-1- v'sulphonvl)pvndme 3-

20 carboxvlic acid ethyl ester

Obizeined as a yellow solid (84%) from the title compound of Preparation
\ 66, using the procedure of Preparation 19. § (CDCI3): 1.05 .‘(SHJ), 1.40 (BH,1),
2.42 (2H,q), 2.55 (4H,m), 3.08 (4H,m), 3.40 (6H, 2xs), 3.70 (4H, 2xd), 4.37
(2H,q), 5.70 (1H,m), 8.40 (1H,s), 8.62 (1H,s). LRMS: m/z 446 (M+1)”,
25
PREPARATION 68
3-Bromo-5-(4-ethylpiperazin-1-visulphonyl)-2-(tetrahydropyran-4-vioxy)pyridine

Obtained as a clear oil (70%) from the title compound of Preparation 13
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PREPARATION 69
5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(tetrahydropyran-4-vioxy)pyridine-3-

10 carboxvlic acid ethyl ester

) Obtained as an oil {(92%) from the title compound of Preparation 68,
using the procedure of Preparation 19. § (CDCl3): 1.04 (3H,1), 1.40 (3H,1), 1.88
(2H,m), 2.08 (2H,m), 2.43 (2H,q), 2.55 (4H,m), 3.09 (4H,m), 3.66 (2H,m), 4.00
(2H,m), 4.40 (2H,q), 5.50 (1H,m), 8.40 (1H,s), 8.60 (1H,s). LRMS: m/z 427
15 (M)™.

PREPARATION 70 )
5—(4»Ethvloioerazin-T-ylsulohonvl)-Z-(tetrahvdrooyran-4-y]oxv)pvridine-S-

carboxviic acid sodium salt

20 A mixture of the title compound of Preparation 89 (611mg, 1.4mmol), 1M
aqueous sodium hydroxide solution (1.6ml, 1.6mmol) and ethanol (6ml) was
) stirred at room temperature for 6 hours, then evaporated under reduced
pressure. The residue was dissolved in weater (16ml), then the solution washed
with ethyl acetate (2x10ml) and evaporated under reduced pressure 1o provide
25 the title compound (520mg, 93%) as a tan-coloured solid. & (DMSOde): 1.19
(3H,1), 1.70 (2H,m), 2.00 (2H,m), 2.80-3.88 (14H,m), 8.32 (1H,s), 8.73 (1H,s),
10.93 (1H,s). LRMS: m/z 400 (M+1)".
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carboxylic acid sodium salt

5 Obtained as a solid (92%) from the title compound of Preparation 67,
using the procedure of Preparation 70. LRMS: m/z 418 (M+1)*'.

PREPARATION 72
4-[2-(1,3-Dimethoxyprop-2-oxy)-5-(4-ethylpiperazin-1 -visulphonyl)pyridine- 3-

10 vlcarboxamido]-3-n-propyl-2-( pyridin-2-viYmethyipyrazole-5-carboxamide

A mixiure of the title compounds of Preparation 71 (418mg, 0.95mmol)
and Preparation 41 (250mg, 1.0mmol), 1-hydroxybenzotriazole hydrate
(270mg, 2.0mmol), 1-(3-dimethylaminopropyl)-3-91hylcarbodiimide
hydrochloride  (380mg, 2.0mmol), triethylamine (280ul, 2.0mmol) and

15 tetrahydrofuran (10ml) was stirred at room temperature for 36 hours, then
evaporated under reduced pressure. The residue was partitioned between
dichloremethane (10ml) and brine (10ml), the phases separated the agueous
phase exiracted with dichloromethane (2x10ml) and the combined organic
solutions dried (MgS0.) and evaporated under reduced pressure. The residual

20 yellow oil was purified by column chromalography on silica gel, using an elution

'gradrem of dichloromethane: methano!l (98:2 10 96:4) to furmsh the title

compound (350mg, 56%) as an off-white solid. & (CDCls): 0.81 (3H,1), 1.0

(3H,1), 1.44 (2H,m), 2.40 (2H,9), 2.52 (4H,m), 2.80 (2H,1), 3.10 (4H,m), 3.

(6H,s), 3.78 (2H,dd), 3.82 (2H,dd), 5.31 (1H,s), 5.47 (2H,s), 5.98 (1Hm), 6.

(1H,s); 6.92 (1H,d), 7.23 (1H,m), 7.65 (1H,m), 8.58 (1H.d), 8.65 (1H,s), 8.

(1H,s), 10.26 (1H,s). LRMS: m/z 660 (M+2)".
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(CDClz): 1.05 (3H,1), 2.20 (1H, m), 2.30 (1H,m), 2.42 (2H,q), 2.54 (4H,m), 3.07
(4H,m), 3.94 (2H,m), 4.02 (1H,m), 4.10 (1H,m), 5.63 (1H,m), 8.11 (1H,s), 8.43
(1H,s). LRMS: m/z 421"(M+1)*.

10
PREPARATION 74
5-(4-Ethvipiperazin-1 -yvlsulphonyl)-2-(1etrahydrofuran-3(R)-vloxy)pyridine-3-

carboxvhc acid ethyl ester

Obtained as an oil (84%), from the title compound of Preparahon 78,

15 using the procedure of Preparation 19. & (CDCls): 1.03 3H,t), 1.40 (3H,1), 2.26

(2H,m), 2.42 (2H,q), 2.55 (4H,m), 8.10 (4H,m), 3.98 (3H,m),-4.12 (1H,m), 4.38
(2H,q), 5.70 (1H,m), 8.42 (1H,s), 8.62 (1H,s4). LRMS: m/z 414 (M+1)".

‘ PREPARATION 75
20 3-E1hyl-4-15—{4-eihylpiperazin-1-vlsulohonyD—Q-(1etrahvdrofuran—B(R)-

\/loxvm\/ridin-s-vlcarboxamidol-Q-(pvridin-2-yl)methylovrazole—S—carboxamide

Oblained as a foam (78%) from the title compounds of Preparation 74

and Preparation 40, using the procedure of Preparation 56. & (CDCl3): 1.04

(6H,m), 2.40 (3H,m), 2.52 (5H,m), 2.84 (2H,q), 3.10 (4H,m), 3.94 (1H,m), 4.15

25 (3H,m), 5.28 (1H,s), 5.48 (2H,s), 5.90 (1H,m), 6.68 (1H,s), £.92 (1H.,d), 7.22

(1H,m), 7.87 (1H,m), 8.60 (1H,d), 8.64 (1H,s), 8.86 (1H.,s), 10.28 (1H,8).
LRMS: m/z 613 (M+1)".
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| 81- #10%0bo& ()-{ @ 10% o0& HEJ F3.f10% & -1+ 10%RoR r? M‘
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0% & ()- 9518%@%’1)(!)8(:81‘9160 dchloromethane:methanol (32:64:4 to 0:95:5), to afford the

title compound (603mg, 86%) as a while foam. & (DMSOdg): 0.74 (3H,1), 0.91

15 (3H,1), 1.89 (2H,m), 1.90 (2H,m), 2.05 (2H,m), 2.30 (2H,q), 2.42 (4H,m), 2.74
(2H,1), 2.95 (4H,m), 3.50 (2H,m), 3.85 (2H,m), 5.48 (2H,s), 5.52 (1H,m), 7.09
(1H,d), 7.35 (3H,m), 7.48 (1H,m), 8.39 (1H,s), 8.54 (1H,d), 8.65 (1H,s), 10.18
(1H,s). LRMS: m/z 641 (M+1)".

20 PREPARBATION 77
4-12-Ethoxv-5-(4-ethvipiperazin- 1-visulphonvipvridin-3-ylcarboxamido}-3-n-

i propyl-2-(pvridin-2-vlimethylpyrazole-5-carboxamide

A stirred mixiure of the title compounds of Preparation 28 (3.07g,
7.71mmol) and Preparation 41 (2.0g, 7.71mmol) in pyridine (50ml) was heated

25 at 50°C for 48 hours, then allowed o cool and evaporated under reduced
pressure. The residue was paritioned between dichloromethane (100ml) and
water (20ml), then the organic phase separated, dried (MgSQ,) and evaporated

under reduced pressure. The residual brown foam was purified by column
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foam. Found: C, 54.66; H, 6.17; N, 18.38. Co7H3sNg0sS; 0.40 H0 requires C,
s 54.79; H, 6.27; N, 18.93%. & (CDCls): 0.82 (3H,1), 1.03 (3H,1), 1.45 (2H,m),
1 58 (3H.), 2.40 (2H.q), 2.52 (4H,m), 2.86 (2H,1), 3.10 (4H,m), 4.79 (2H,9), 529
(1H.s), 5.46 (2H,s), 6.70 (1H,8), .93 (1H,d), 7.21 (1H,m), 7.64 (1H,m), 8.58
(1H,d), 8.64 (1H,s), 8.8 (1H,s), 10.56 (1H,s). LAMS: m/z 585 (M+1)".

10 PREPARATION 78
5-(4-Ethylpiperazin-1 -visulphonvl)-2-propoxypyridine-3-carboxylic

acid methyl ester

Obtained as an oil (53%) from the title compound of Preparation 49 and .

1-ethylpiperazine, using the procedure of Preparation 18. & (CDCls): 1.05

15 (6H,m), 1.86 (2H,m), 2.41 (2H,q), 2.54 (4H,m), 3.08 (4H,m), 3.92 (3H,s), 4.46
(2H.1), 8.40 (1H,s), 8.62 (1H.5). LRMS: m/z 372 (M+1)™.

FPREPARATION 79
5-(4-E1hvloioerazin-1-vlsulohonvl)-Q-n-proooxvpvridine—B-carboxylic acid

20 A mixture of the title compound of Preparation 78 (370mg, 1.0mmol), 2M
aqueous sodium hydroxide solution (1ml, 2mmol) and methano! (10ml) was
; stirred at room temperature for 2 hours. The resulting mixturé was treated with
solid carbon dioxide in order to adjust its pH to 7 and then evaporated under
reduced pressure. The residue was triturated with dichloromethane (3x50ml)
25 and the combined organic solutions evaporated under reduced pressure to
yield the title compound (340mg, 95%) as a white solid. LRMS: m/z 357 (M.
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r~rnQC solution of the title compound of Preparation 79 (478mg, 1.4mmol) and

dimethyliormamide (3 drops) in dichloromethane (10ml) and the reaction

mixture stired at room temperature for 18 hours, then evaporated under

reduced pressure. The residue was azeotroped with dichloromethane

10 (3x10ml), then added to a stirred, ice-cooled solution of the title compound of

Preparation 41 (360mg, 1.4mmol) in pyridine (10ml) and the reaction mixture

stired at room temperature for 18 hours, then evaporated under reduced

pressure.  The residue was partitioned between water (50ml) and

dichloromethéne (50ml), the phases separated and the aqueous phase

15 exiracted with dichloromethane (2x50ml). The combined organic solutions

were dried (NapS0,) and evaporated under reduced pressure, then the crude

product purified by column chromatography on silica gel, using ethyl

acetate:methanol (80:20) as eluant, to provide the title compound (500mg,

37%) as a colourless glass. & (CDClg): 0.81 (3H,1), 1.04 (3H,1), 1.27 (BH,1), 1.46

20 (2H,m), 2.00 (2H,m), 2.40 (2H,q), 2.53 (4H,m), 2.86 (2H,1), 3.09 (4H,m), 4.66

(2H,1), 5.27 (1H,s), 5.47 (2H,s), 6.68 (1H,s), 6.93 (1H,d), 7.21_{1H,m), 7.66

" (1H,m), 8.59 (1H,d), 8.64 (1H,s), 8.80 (1H,s), 10.47 (1H,s). LRMS: m/z 589
(M+1)". '

25 ' PREPARATION 81
2-(2-Benzyloxyethoxy)-3-bromo-5-(4-ethyipiperazin-1 -vlsulphonylipyridine

A mixture of a 2M solution of sodium bis(trimethylsilyl)amide in
tetrahydrofuran (4.1ml, 8.2mmol), 2-benzyloxyethanol (1.16ml, 8.2mmol) and

tetrahydrofuran (5ml) was stirred at about 0°C for 1 hour. The title compound



"10%0x& () -." 10%0x& () -. 1#3N'" 10%0x& () -." 10%0x& () -. 1" 10%x& () -." 10%9x& (

)-.~rrrrrrreF0OC ﬂZDEC 'lUU"
10%0x" 109%0x& () -."109%0Ox& ()-."10%0x& ()-.#3N'"10%Ox& ()-."109%0Ox& ()-.rrrrr
rrerF0C WO 99/54333 PCT/IBY9/00519

"10%0x" :'|.0%)X&' .()' C"10%0x& () - lo%)x& 0)- #3N 109%0x & () . "10%0Ox& ()-.rrrrr
rrrefF, C'10%0x& ()-."10%0x& ()-." 10%0x& () - 10%)x& O)- 10%)x&' ()-.#3N'" 10%
OX& ()-.rrrrrrrrtP1C'10%Ox& () L #3N'" 1099185 1) - " 109X & ()-."10%x& () - |

%)x&() CH3N'rrrrrrrr J+ A ‘109 '
- (1;)()/@ng() lg/ﬁt@@@'%jz;g% %&“E’ Wgééd%‘)efo%/’é? g@g féé‘g"f@@wéw%%%%ow
0x& ) 100 9 FIRRRE () Fart » 10ve %‘@‘i’?iﬁ“éf:@fiééTSZ%&fsl%‘tL%ig%

()- "10%0X & (The (Fekiddx 849 -susgze%jﬁ@ in) emggm@%tate (10ml) and the suspension

fid S*io%zgjggralq‘%?e{%é@gile%@&%@’%’«%@%@QB@ foxane) combiiadl Bxdes AREV0
YOX&' () - 10‘%%, %%g w%%ﬁ%@ué)socmsﬂnsw&wass%@dwwrémww&h(emw 10

%Ox& ()-." 109 TOIOX& () -. " 10%0x &' Z bsj sksl
0%0x& () - 108/@é<t&’té)€3x15692@x&'1(l')e—se 1yekiged) &gmﬂ@a&i?ﬂrﬁ%s i 3%59 s}\

13([)\}#&\/2 )1 ?0 10@@%@@;118%0/6%5‘ b‘(l):/% e %‘-‘Nﬁf )513199?@@%%‘? o8 PEQBYENRUriEd 0% cOlE Ty,

X) & f &&1 0
1,5 ) SR Al 2 i A e ne

& ()- O 109 ficthayaizd 0oLz {o/85S), WSL0VS tbwtl@@mpwd 1@%@&76?3 as an oil

§L| I100/6;& ()-410 @ﬁ}&gg)l(%qoﬁ %O%Q%H%) % EJQ)qS 7( 7 VL;JAB’%
B#lé&\/m&(%) %{,ﬁ Z?;éﬁ H:%i) 271@% rcg@“i;%gﬂ%wei %z?fgﬁmi(%z 486

L' 1098& ()- @10% & bA410* #1098 - 100
F3100%R) & () - WQW)&() %ocya)&(g) y#1002) & ()- 109%2) & () -

15 PREPARATION 82
2.-(2-Benzvloxvethoxv)-5-(4-ethvipiperazin-1 -visulphonyl)pvridine-3-carboxvlic

acid ethvl ester

Obtained as an oil. (42%) from the title compound of Preparation 81, .
using the procedure of Preparation 21. 8 (CDClq) 1.04 (3H, 1) 1.38 (3H,1), 2.42
20 (2H,q), 2.54 (4H,m), 3.08 (4H,m), 3.90 (2H.t), 4.38 (2H,q), 4.67 (4H,m), 7.28
(1H,m), 7.35 (4H,m), 8.41 (1H,s), 8.62 (1H,s). LRMS: m/z 478 (M+1)".

PREPARATION 83
2.(2-Benzvloxvethoxy)-5-(4-ethvipiperazin-1 -visulphonylpyridine-3-carboxylic

25 - acid hydrochloride

Obtained as a pale yellow solid (88%) from the title compound of
Preparation 82, using the procedure of Preparation 26. & (CDCla): 1.45 (3H.1),
2.82 (2H,m), 3.09 (2H,q), 3.26 (2H,m), 3.64 (2H,m), 3.90 (4H,m), 4.64 (2H,s),
4.78 (2H,1), 7.33 (1H,m), 7.37 (4H,m), 8.58 (1H,s), 8.64 (1H,s), 12.17 (1H,s).

30 LRMS: m/z 450 (M+1)".
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(CDCls): 0.80 (3H,1), 1.02 (3H,1), 1.42 (2H,m), 2.40 (2H,q), 254 (4H,m), 2.81
(2H.1), 3.10 (4H,m), 4.06 (2H,1), 4.57 (2H,s), 4.86 (2H,1), 5.26 (1H,s), 5.45
(2H,s), 6.68 (1H,s), 6.90 (1H,d), 7.17-7.27 (5H,m), 7.34 (1H,m), 7.63 (1H,m),
0 8.59 (1H,d), 8.62 (1H,s), 8.82 (1H,s), 10.50 (1H,s). LRMS: m/z 692 (M+2)".

PREPARATION 85

2-Benzyl-3-ethvl-4-nitropyrazole-5-carboxamide

Caesium carbonate (2.9g, 9.0mmol) was added to a stirred, ice-cooled
15 solution of the title compound of Preparation 35 (1.7g, 8.8mmol) in
dimethylformamide (20ml) and the suspension stirred for 30 minutes. Benzyl
bromide (10.6ml, 8.0mmol) was added and the reaction mixture stirred at room
temperature for 18 hours, then evaporated under reduced .éressure. The
residue was paritioned between ethyl acetate (125ml) and brine (100ml), the
20 phases separaled and the organic phase dried (MgSQ.) and evaporated under
reduced pressure. The residue was purified by column chrorpatography on
silica gel, using ethyl acetate as eluant, to afford the title compound (1.13g,
47%) as a white solid. & (DMSQOdg): 0.97 (3H,1), 2.96 (2H,q), 5.44 (2Hs), 7.24
(2H,m), 7.33 (3H,m), 7.68 (1H,s), 7.85 (1H,s). LRMS: m/z 274 (M+1)".

PREPARATION 86
4-Amino-2-benzyl-3-ethvlpyrazole-5-carboxamide

Obtained as a pale pink solid (90%) from the title compound of

Preparation 85, using the procedure of Preparation 40. & (DMSOdg): 0.87

30 (3H.J1), 249 (2H,q), 4.46 (2Hs), 522 (2H,s), 6.85 (1H,s), 7.08 (3H,m), 7.25
(1H,m), 7.31 (2H,m). LRMS: m/z 245 (M+1)".
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PREPARATION 87
2.Benzyl-4-]2-ethoxy-5-(4-ethylpiperazin-1 -visulphonyl)pyridin-3-

ylcarboxamido]-s-eihy!pvrazole-S-carboxamide

5 Obtained as a white crystalline foam (46%) from the title compounds of
Preparation 18 and :Preparation 86, using the procedure of Preparation 56. &
(DMSQde): 0.92 (6H,m), 1.44 (3H,1), 2.30 (2H,q), 2.41 (4H,m), 2.74 (2H,q), 2.95
(4H,m), 4.62 (2H,q), 5.40 (2H,s), 7.17 (2H,m), 7.31 (4H,m), 7.50 (1H,s), 8.39
(1H,8), 8.65 (1H,s), 10.38 (1H,s). LRMS: m/z 571 (M+2)".

10
PREPARATION 88a
} 3-Ethyl-1-(1 -methvlimidazol-2-ylimethyl-4-nitropyrazole-5-carboxamide
and
15
PREPARATION 88b _
' 3.Ethyl-2-(1-methylimidazol-2-yl)methvi-4-nitropyrazole-5-carboxamide
A mixture of the title compound of Preparation 35 (2.2g, 11.95mmol), 2-
chloromethyl-1-methylimidazole hydrochloride (J. Chem. Soc., 1957, 3305;
20 2.0g, 11.95mmol), caesium  carbonate  (8.5g, 26.3mmol)  and

dimethyliormamide (100ml) was stirred at room temperature for 6 hours, then
evaporated under reduced pressure. The residue was pariitioned between
waler (150ml) and dichloromethane (150ml), the phases separated and the
aqueous phase exiracled with dichloromethane (2x150ml). The combined
25 exiracts were dried (MgSO0.) and evaporated under reduced pressure, then the
residue triturated with dichloromethane: methanol (80:10) and the resulting
solid collected and dried under suction to give the first title compound (1-
isomer; 305mg, 9%) as a cream solid. & (DMSOdg): 1.16 (3H,1), 2.82 (2H,q),
3.69 (3H,s), 5.40 (2H,s), 6.81 (1H,s), 7.13 (1H,s), 8.20 (1H,s), 8.50 (1H,s).
30 LRMS: m/z 279 (M+1)".
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WO% &r & () dagﬁlg%rﬁg‘t]h%n@met@a%cﬁo.(e‘% éduedus ammonia (90:10:1) as eluant, 1o yield
5 the second title compound (2-isomer; 480mg, 14%) as a solid. & (CDCly): 1.16
(3H,1), 3.20 (2H,0), 8.77 (3H,s), 5.48 (2H,s), B6.22 (1H,s), 6.68 (1H,s), 7.00

(1H,8), 7.25 (1H,s). LRMS: m/z 279 (M+1)".

PREPARATION 89
10 4-Amino-3-ethyl-2-(1 -methylimidazol-Z—vl)methvlpvrazole-s-carboxamide

1 Obtained as a pink solid (92%) from the title compound of Preparation
88b, using the procedure of Preparation 40. & (CDCls): 1.00 (3H,1), 2.68 (2H,q),
3.60 (3H,s), 5.34 (2H.s), 5.40 (1H,s), 6.55 (1H,s), 6.82 (1H,s), 6.98 (1H,s).
LRMS: m/z 248 (M+1)™.
15
PREPARATION S0
3-Ethyl-4-[5-(4-ethyipiperazin-1-visulphonyl)-2-(2-methoxyethoxy)pyridin-3-

vicarboxamido]-2-(1 -methylimidazol-2-vl)methylpyrazole-5-carboxamide

Obtzined as a solid (48%) from ihe title compounds of Preparation 29
20 and Preparation 89, using the procedure of P.reparation 45A. 8 (CDClg): 1.01
(3H,1), 1.10 (3H,1), 2.40 (2H,q), 2.52 (4H,m), 2.98 (2H,q), 3.08 (4H,m), 3.36
J (3H,s), 3.66 (3H,s), 3.92 (2H,1), 4.82 (2H}), 5.35 (1H,s), 5.42 (2H,s), 6.61
(1H,s), 6.86 (1H,s), 7.00 (1H,s), 8.64 (1H,s), 8.81 (1H,s), 10.33 (1H,s). LRMS:
m/z 604 (M+1)".
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%-%40% & () -. @\ef ghi x\ @)U41/K %% 0PRENARATION% 1D () -. ~%d0% & ()-./K;
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10 25.3mmol), 20hloromethyl -1- methyhmxdazole hydrochloride (J. Chem. Soc.,
1957, 3305; 4.6g, 27.7mmol), caesium carbonate (18.1g, 55.6mmol) and

acetonitrile (100ml) was heated at 50°C for § hours, then allowed to cool. Ethyl
acetate (300ml) was added and the mixture washed with water (2x400ml), dried
(MgSQ.) and concentrated under reduced pressure to a volume of about
15 200ml. The resulting precipitate was collected and combined with the material
produced by crystallisation from ethy! acetate of the residue obtained by
evaporétion under reduced pressure of the filtrate, to provide, after drying, the
first title compound (1-isomer; 1.0g, 13%) as white crysials.“ué (DMSOdg): 0.89
(8H,1), 1.60 (2H,m), 2.76 (2H,1), 3.66 (3H,s), 5.39 (2H,s), 6.80 (1H,s), 7.12
20 (1H,s), 8.20 (1H,s), 8.48 (1H,s). LRMS: m/z 283 (M+1)".
| The crystallisation mother liquor was evaporated under reduced
\ pressure and the residue recrystallised from ethyl acetate to furnish the second
title compound (2-isomer; 700mg, 9%) as a solid. & (DMSOdg): 0.92 (3H.1),
1.52 (2H,m), 3.04 (2H,1), 3.68 (3H,s), 5.49 (2H,s), 6.82 (1H,s), 7.14 (1H,s), 7.66
25 (1H,s), 7.93 (1H,s). LRMS: m/z 293 (M+1)".

PREPARATION 92

4-Amino-2-(1-methviimidazol-2-y)methyl-3-n-propyipyrazole-5-carboxamide

A stirred mixture of the title compound of Preparation 81b (500mg,
30 1.71mmol), 10% palladium on charcoal (150mg) and ethanol (20ml) was
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eluant, to give the title compound (59%) as a solid. & (CDCLa): 7.12 (1H,d),
20 7.34 (3H,m), 7.56 (2H,d), 7.72 (1H,d), 8.37 (1H,s), 8.50 (1H,s), 8.60 (1H,s).

LRMS: m/z 183 (M+1)".

PREPARATION 94
3-Hvdroxymethylpyridazine

25 Ozone was bubbled through a stirred solution of the title compound of
Preparation 93 (3.60g, 0.02mol) in methanol (150ml) at -10°C. After 30
minutes the mixture was purged with nitrogen, sodium borohydride (750mg,
0.02mol) added poriionwise and the resulting solution stirred for 2 hours at

room temperature. The reaction mixture was acidified with 2M hydrochloric
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PREPARBATION 96
4-Nnro-S-n-prOQvl-Q-(pvridazin-S-vI}methvlpvrazole-s—cérboxamide

A mixiure of the title compounds of Preparation 85 (700mg, 4.24mmol)

20 and Preparation 34 (840mg, 4.24mmol), caesium carbonaie (3.45g, 10.6mmol)

and acetonitrile (30ml) was stirred at 80°C for 2 hours, then allowed 1o cool.

Brine (30m!) was added, the mixture extracted with dichioromethane (2x80ml)

and the combined extracts dried (Na,SO.) and evaporated under reduced

pressure. The residual brown oil was purified by column chromatography on

25 silica gel, using an elution gradient of dichloromethane: methanol (100:0 10

90:10) to attord the titie compound (480mg, 39%) as & yellow solid. § (CDCla):

1.02 (8H,1), 1.60 (2H,m), 3.06 (2H.1), 5.72 (2H,s), 5.87 (1H,s), 7.25 (1H,s), 7.54
(2H,m), 9.20 (1H,s).
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PREPARATION 97

4—Amino-B—n-propyl-2-(pvridazin-s—vl)methvlpvrazole—s-carboxamide

Obtained as a pink gum (87%) from the title compound of Preparation

s 96, using the procedure of Preparation 40. 8 (CDCls): 0.80 (3H,1), 1.47 (2H,m),

2,51 (2H,1), 5.25 (1H,s), 5.58 (2H,s), 6.58 (1H,s), 7.09 (1H,d), 7.43 (1H,m), 9.14
(1H,d). LRMS: m/z 261 (M+1)".

PREPARATION 988
10 4-[2-Ethoxv—5-(4-ethvloioerazin-1-vlsulphonvl)pvridin~3-vlcarboxamido]~3-n-

) propyl-2-(pyridazin-3-vi)methvipyrazole-5-carboxamide

Obtained as an orange gum (42%) from the title compounds of
Preparation 28 and Preparation 97, using the procedure of Preparation 45A. &
(CDCly); 0.81 (3H,1), 1.01 (3H,1), 1.47 (2H,m), 1.55 (3H,1), 2.39 (2H,q), 2.50
(4H,m), 2.87 (2H,), 3.07 (4H,m), 4.77 (2H,0), 5.58 (1H,s), 5.68 (2H,s), 6.71
(1H,s), 7.18 (1H,d), 7.45 (1H,m), 8.63 (1H,s), 8.79 (1H.s), 9.15 (1H,s), 10.52
(1H,s). LRMS: m/z 586 (M+1)".

PREPARATION 99
20 2-Methyipyrimidine-1-oxide

A freshly prepared solution of sodium metal (11.5g, 0.50mol) in ethanol
) (170ml) was added dropwise over 1 hour to a stirred suspension of
hydroxylamine hydrochloride (34.75g, 0.50mol) and phenolphthalein (50mg) in
ethanol (200ml) so as to maintain a colourless solution and the mixture stirred
25 al room temperature for 3 hours. Acetonitrile (26ml, 0.50mol) was added and
“this rmixture stirred for a further 2 hours at room temperature, then at 45°C for
48 hours. The resulting mixture was filiered and the filtrate concentrated under

reduced pressure 1o a volume of ca. 100ml, then cooled to 0°C. The resulting
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precipitate was collected and dried under suction to give the intermediate
acetamidoxime (8.9g, 27%) as white crystals.

5 Boron trifluoride diethyl ether complex (9.5ml, 75mmol), followed by
1.1,3,3-tetramethoxypropane (11.5ml, 70mmol), were added 1o a stirred mixture
of dimethylformamide (100m) and toluene (100ml). The acetamidoxime (5.0g,
67.5mmol) was then added and the reaction mixture heated under reflux for 45
minutes, then allowed to cool. The resulting mixture was evaporated under

j0 - reduced pressure and the residual brown oil partitioned between
dichloromethane: methanol (80:20) (100ml) and aqueous sodium carponate
solution (100ml). The phases were separated, the aqueous phase extracted
with dichloromethane: methanol (80:20) (10x50mt) and the combined organic
solutions dried (MgSQO.) and evapofated under reduced pressure. The residue

15 was purified by column chromatography on silica gel, using dichloromethane:
methanol (98:2) as eluant, to yield the title compound (2.5g, 34%) as an orange -

solid. & (CDCls): 2.74 (3H,s), 7.19 (1H,m), 8.16 (1H,d), 8.39 (1H.0).

PREPARATION 100
20 2.Chloromethylpyrimidine

A stired mixture of the title compound of Preparation 98 (2.5g,
22.7mmol) and phosphorous oxychloride (18ml, 193mmol) was heated under
reflux for 2 hours, then allowed to cool. The resulting mixture was poured onto
stirred ice and neutralised using solid sodium carbonate over 3 hours. The

25 aqueous solution thus obtained was exiracted with dichloromethane (3x100ml),
then the combined exiracls dried (MgSQO.) and evaporated under reduced
pressure. The residual brown oil was purified by column chromatography on

silica gel, using an elution gradient of dichloromethane: methanol (100:0 10
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| e} aE* d$10%IS109 S () - ! dS109KS$& ()- ! dSL00S& ()- ! dS109KSEL L
1) 2l S$d$100/¥§&%(%§§3%! } aE* d$10%6$109K$& () - | d$S109K$& () - ! d$1g"5$<7\$’39?9?§°95’9
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(1H,m), 8.75 (2H,d). LRMS: m/z 129 (M+1)".

5 | PREPARATION 101a
4-Amino-3-n-propvl-1-(pyrimidin-2-yl)methylpyrazole-5-carboxamide

and

10 PREPARATION 101b
4-Amino-3-n-propyl-2-(pyrimidin-2-vhmethylipyrazole-5-carboxamide

Potassium hydroxide (393mg, 7mmol) was added to a stirred, ice-cooled
solution ‘of 1he litle compound of Preparation 36 (1.2g, 6mmol) in
dimethylformamide (10ml) and the mixture stirred for 1 hour at room

15 temperature. The title compound of Preparation 100 (900mg, 7mmol) was then
added and the reaction mixtiure stirred at room temperature for 18 hours, then
evaporated under reduced pressure. The residue was partitioned between
water (10ml) and dichloromethane (15ml), the phases sep;;rated and the
agueous phase extracled with dichloromethane (2x15ml). The combined

20 organic solutions were dried (MgSQ.) and evaporated under reduced pressure,

then the residue purified by column chromalography on silica gel, using
dichloromethane: methanol (95:5) as eluant, to furnish a mixture of the title
compounds (not separated) (1.06g, 67%) as a pale pink solid. Analysis of the

'H nmr spectrum indicated a N1:N2 ratio (i.e. 1-isomer:2-isomer) of 22:78. &

(DMSOde): 0.81 (3H,1), 0.88 (3H,1), 1.38 (2H,m), 1.52 (2H,m), 2.48 (2H,1), 4.10

(2H,s), 4.44 (2H, s), 5.41 (2H,s), 5.73 (2H,s), 6.90 (1H,s), 7.06 (1H,s), 7.35

(1H,m), 7.42 (1H,m), 7.50 (2H,s), 8.68 (2H,d), 8.77 (2H,d). LRMS: m/z 261

(M+1)".

25
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4-[5-(4-Ethylpiperazin-1-yisulphonyl)-2-(2-methoxyethoxy)pyridin-3-

yicarboxamidol-3-n-propyl-1-(pyrimidin-2-ymethylpyrazole-5-carboxamide

and

PREPARATION 102b
4-[5-(4-Ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-

10 vlcarboxamido]-8-n-propvl—2-(Dyrimidin—Z-yl)methvlpyrazole-s—carboxamide

Triethylamine (1.12ml, 8.0mmol) was added to a stirred, ice-cooled
suspension of the title compounds of Preparation 29 (680mg, 1.6mmol) and
Preparations 101a/101b (417mg, 1.6mmol) in dichloromethane (20ml), then the
reaction mixture stirred at room témperature for 18 hours, washed with water

15 (10mi), dried (MgSQO.,) and evaporated under reduced pressure. The residual
brown foam was purified by column chromatography on silica gel, using an
_elutién gfadient of dichloromethane: methanol (98:2 to 95:5), to afford the first
title compound (1-isomer; 56mg, 6%) as an orange gum. & (CbCIa): 0.96 (3H,1),
1.04 (3H.1), 1.76 (2H,m), 2.42 (2H,q), 2.54 (4H,m), 3.38 (3H,s), 3.86 (2H,1), 4.76

20 (2H.1), 6.13 (2H,5), 7.11 (1H,m), 8.44 (1H,s), 8.62 (2H,d), 8.78 (1H,s), 10.17
(1H,s). LRMS: m/z 616 (M+1)";
followed by the second title compound (2-isomer; 460mg, 47‘;/0) as an orange
foam. & (CDCls): 0.84 (3H,1), 1.03 (3H,1), 1.50 (2H,m), 2.40 (2H,q), 2.53 (4H,m),
2.88 (2H,1), 3.11 (4H,m), 3,39 (3H,s), 3.96 (2H.1), 4.85 (2H,q), 5.28 (1H,s), 5.58

25 (2H,s), 6.70 (1H,s), 7.25 (1H,m), 8.63 (1H,s), 8.74 (2H,d), 8.84 (1H,s), 10.52
(1H,s). LRMS: m/z 616 (M+1)".



| KLMNOP} aE* d$109%x$& () - ! d$109%x$& ()- !!d$109%$& ()- !!d$109%$& () -

|1 d$109K & ()~ 1) 2| SSASL09KS& () - ! P}aE* d$109&S& () - | dSI109%S& ( )y pEC 9004
11 d$109x$& ()- !1d$109x$& ()- !!1d$109%x$& ()- !)?1 S$d$109%x$& () - |
'}aE*d$10/og,?§(9§g 35 d$109K$& ()- ! d$109%$& ()- !! d$109%$& () peTaBIS/00sTS

11 d$109x $& Y21 S$d$109%x$& () - !} aE*d$109%x$& ()- ! d$109x$& () -

11 d$109x$& ()- !1d$109%x$& ()- !!d$109%$& ()- !)?1 S$dA$L0%$E () -

1" #$982>sR1d 10% % & () - %40% % & () - TOB10x$10x$d$109%x$& () -

) 21 S$d$109%S$& () - | >BQT"ah~">sRid

¥10% 54 & (). 940% % & ()- O/aO%%R A 13) 9$210%%&'()

F310% % & () :
%.0% % & () - w’ 9 79 & 7 & 0% % & () -. } aEsR
1d propvl 1 (pyrimidin-2- yl)methvlpyrazole 5 carboxamxde _ '

%409 9% & (). %10% % & ()~ %40% % & ()-. %10% % & ()-.) ?DdBA0% % & () - .} aEsR
1d

940% % & ()-.940% % & ()-.9%40% % & ()-. %% % & ()-.) ?2Dd9BA0% % & ()-.}aEsR
1d :

%0% % & ()-.%0% % & ()-. %0% % & ()-.%0% % & ()-.)?DdA0% % & () -. 01234
5} aEsR1d P A 103
%40% % & ()-.9%40% % & () -. %40% %REEFARBABENI 30, - ) 2pdosa 0o % & () - 5def g

hi } aEsR1d 4-12-Eihoxy-5-{4-ethylpiperazin-1-visulphony)pvridin-3-vicarboxamidol-3- -n-
%40% % & () - - 9 % ¢ - ? % 0% .i}aEs
R1d 10 propyl-2-(pyrimidin- -vl)me1hylpvrazole-5-carboxamlde

;/‘30% %& (- YAOYMEL) 2o WAMBE izorbINERSE) (Rom) PRIFHE WA ds of aESR

%0% % & () proFR%iBh 88(Ind PR EfichS ) 01 410% Yk i te DIOBIRBAON Michbiion YOSR
1d 940% % & ()" %40% % 555) %10%%& ()-.9%0% % & ()-.)?Dd9BA0% % & () -
m/z

}aEsRld 45A. LRM

%40% % & () - . %00% % & () - .%10%%&() L Y40% % & () -.) ?Dd9BA0% % & () - . 789: ;

<} aEsR1d

‘éi_él% % &'g( )-. %d0% % & ()-.9%0% % &HBPA%G%D%EM() . ) ?Dd98d 0% % & () - . <CDEF
aEsR1l .

%4.0% % & () - 04 O 0% FOT & GESH e () -. Hz{|}

~} aEsRild Obtained as a solid 92%) from the mle compound of Preparation 39g,
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10 4-[2-Ethoxy-5-(4-ethvipiperazin-1-yisulphonyhpyridin-3- yicarboxamidol-3-ethyl-

1-(1-methylimidazol-2-ylymethvipyrazole-5-carboxamide

Obtained as a solid (78%) from the title compounds of Preparation 28
and Preparation 1086, using the procedure of Preparation 45A. & (CDClg): 1.01
(3H,1), 1.21 (3H,1), 1.60 (3H.}3), 2..4.0 (2H,q), 2.53 (4H,m), 2.72 (2H,q), 3.08
(4H,m), 3.94 (3H,s), 4.76 (2H,9), 5.54 (2H,s), 5.93 (1H,s), 6.83 (1H,s), 6.92
(1H,s), 8.65 (1H.s), 8.82 (1H,s), 8.95 (1H,s), 10.27 (1H,s). - LRMS: nvz 575
(M+2)".

15

PREPARATION 108
20 4-Amino-1-{1-methviimidazol-2-ylYmethyl-3-n-propvipyrazole-5-carboxamide

Obtained as a cream sclid (78%) from the title compound of Preparation
91a, using the procedure of Preparation 40. & (DMSOQOdg): 0.87 (3H,1), 1.52
(2H,m), 2.38 (2H,1), 3.70 (3H,s), 4.35 (2H,s), 5.44 (2H,s), 6.78 (1H.s), 7.08
(1H,s). LRMS: m/z 263 (M+1)".

PREPARATION 108
4.15-(4-Ethylpiperazin-1-visulphonvl)-2-(2-methoxyvethoxy)pyridin-3-

ylcarboxamidol-1-{1-methvlimidazol-2-vlimethyl-3-n-propvipyrazole-5-

carboxamide

30 Obtained (67%) from the title compounds of Preparation 25 and
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1098} S& () - 1.02 (SHt) 166 (2H,m), 2.40 (2H,9), 2,51 (4H,m), 2.63 (2H,1), 30 (4H,m),
3.39 (3H,s), 3.88 (3H,s), 3.93 (2H,1), 4.80 (2H 1), 5.56 (2H,s), 5.81 (1H,s), 6.83

5 (1H,s), 6.92 (1H,s), 8.65 (1H,s), 8.82 (1H,s), 9.60 (1H,s), 10.08 (1H,s).

PREPARATION 110
3-Bromo-5-(4-ethyipiperazin-1-visulphonyi)-2-(1-methvipiperidin-4-yloxy\pyridine

A mixture of 4-hydroxy-1-methylipiperidine (560mg, 4.8Smmol), 60%
10 sodium hydride dispersion in mineral oil (200mg, 4.88mmol) and
tetrahydrofuran (30ml) was stirred at about 0°C for 30 minutes. The title
compound of Preparation 13 (600mg, 1.63mmol) was added and the reaction
mixiure heated under reflux for 30 minutes, then allowed to cool. The resulting
mixture was' evaporated under reduced pressure, the residue suspended in
15 ethyl acetate (50ml) and the suspension washed consecutively with 2M
aqueous sodium hydroxide solution (2x20ml), water (20ml) and brine (20ml).
The resulling solution was dried (MgSO,) and evaporated under reduced
pressure 1o give the title compound (660mg, 70%) as a yellow oil. & (CDCls):
1.05 (3H,1), 1.92 (2H,m), 2.04 (2H,m), 2.33 (3H,s), 2.42 (4H,m), 2.55 (4H,m),
20 2.66 (2H,m), 3.08 (4H,m), 5.24 (1H,m), 8.08 (1H,s), 8.42 (1H,s). LRMS: m/z
447 (M),

PREPARATION 111
5-(4-Ethylpiperazin-1-visulphonyl-2-(1-methyvipiperidin-4-vioxy)pyridine-3-

25 . carboxylic acid ethyl ester

Triethylamine  (2ml, 1.43mmol) and tetrakis(triphenylphosphine)-
palladium(0) (200mg, 0.173mmol) were added 1o a stirred solution of the litle
compound of Preparation 110 {(640mg, 1.43mmol) in ethanol (20ml) and the

reaction mixture heated under carbon monoxide at 100°C and 1034kPa
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8.62 (1H,s). LRMS: m/z 441 (M+1)™.

10 PREPARATION 112
5-(4-Ethylpiperazin-1 -ylsulphonvl)-z-( 1-methylpiperidin-4-vioxy)pyridine-3-

carboxylic acid sodium salt

A mixture of the title compound of Preparation 111 (550mg, 1.25mmol),
1M aqueous sodium hydroxide solution (2.4ml, 2.40mmol) and ethanol (5ml)
15 was stirred at room temperature for 18 hours, then evaporated under reduced
pressure. The residue was paritioned between water (15ml).and ethyl acetate
(15ml), the phases separated and the aqueous phase evaporaled under
reduced pressure to provide the title compound (510mg, 94%) as a white solid.
5 (DMSOdg): 0.93 (3H,1), 1.94 (2H,m), 2.10 (2H,m), 2.16 (3H,s), 2.28 (2H,q),

20 2.40 (4H,m), 2.68 (4H,m), 2.88 (4H,m), 5.08 (1 H,m), 7.75 (1H,s), 8.28 (1H,s).

PREPARATION 113a

4-Amino-1-{2-morpholin-4-vethvl-3-n-propvipyrazole-5-carboxamide

25 i and

PREPARATION 113b
4-Amino-2-(2-mormholin-4-yl)ethyl-3-n-propvlpvrazole-5-carboxamide

4-(2-Chloroethylymorpholine  (obtained by basification of  the
30 hydrochloride sall (2.67g, 14.35mmol)) was added to a stirred solution of the



109R& ()- Y 10%& ()- Y 10% & ()- 109%$4&' () - 10r (10r (* GLP] hp| [ : A210r (

VifE 109 ()- OFF 10%" & ()- \fF 1098#& ()- fF 10% & ()- %ﬁi&lz &

% &10;{%4& ()-ptvsh| [: A210r( | 109%4$4& ()- @ 1094548 ()- f#180 (9

| 10%4$4&' (). 0% ()- fF 10%/& ()-hHKe~|[: A210r( L*1

(1098348 ()Y fgf*/%?im ()- % 1094348 ()- y#10% $' & () - y#1008>@%%’6&5’9

| [ NA410104$4104$410454 991004$4& ()- 410%4$4& ()- @ ! 1094348 () -

11004548 ()- + 1004548 ()- !|[: NA41010 f—#YZ)-lO%(& () 9°10% (& () -
10% (& ()- 10% (& ()- |1 10% (& ()- («gmty( %  NAG1O10 GLO% (& () -

f- 10% (& ()titledpempooggse!(§ rﬂpaw 86 (R-Ogax! +- anf-pajggsipm hydroxide

@ ()-T 1obi GFORS 3SRt 616'*%{?5%%/%?60‘%/‘ %Moézid ez aetes T

& 10% (& () -heatedQde® rediox 1Al 086Ho&L,) then" &llowdd 20&ol  Toke®Ruting mixture
310%%$& ()-- $@0%$& ()--10r (10r(10r(f 10% (& ( 1)n
910% (& (3 - %momp[umy@gucgd pressure and e residue purified by column

chromatography on silica gel, using dichloromethane: methanol: glacial acetic

acid (95:5:1) as eluant, to furnish the second title compound (2-isomer; 480mg,

14%). & (CDCls): 0.98 (3H,1), 1.60 (2H,m), 2.48 (4H,m), 2.55 (2H1), 2.76 (2H,1),

3.69 (4H,m), 3.94 (2H,s), 4.08 (2H,1), 5.19 (1H,s), 6.55 (1H,s). LRMS: m/z 282
10 (M+1)%

followed by the first title compound (1-isomer;350mg, 10%). & (CDCls): 0.97

(3H,1), 1.64 (2H,m), 2.50 (6H,m), 2.81 (2H,1), 3.48 (2H,s), 3.64 (4H,m), 4.50

(2H.1). '

15 PREPARATION 114
3-1-Butvl-1H-pyrazole-5-carboxylic acid hydrochloride

Hydrazine hydrate (1.7ml, 35mmol) was added dropwise to a stirred
solution of 5,5-dimethyl-2,4-dioxohexanoic acid ethylester (J. Org. Chem.,,
1997, 62, 5908; 6.1g, 30.5mmol) in ethanol (20ml) and the reaction mixiure

20 siirred at room lemperature for 4 hours, then evaporated under reduced
pressure. The residue was pariitioned between dichloromethane (20ml) and
water (20ml), the phases separated and the aqueous phase exiracted with
dichloromethane (2x20ml). The combined organic solutions were dried
(MgS0Q,) and evaporated under reduced pressure to give the crude ester as a

25 yellow solid.

A mixture of this product, 1,4-dioxan (100ml) and 2M agueous sodium
hydroxide solution (25.5ml, 51mmol) was stirred ai room temperature for 72
hours, then the pH of the reaction mixture adjusied to 2 with hydrochloric acid.

The resulting mixiure was evaporated under reduced pressure and the residue
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was stirred at 50°C for 7 hours, allowed to cool and poured carefully onto

ice/water (100g). The resulling suspensnon was stirred for 2 hours and filtered,
ihen the collected solid washed with water and dried under suction to give the

15 tille compound (875mg, 63%) as a white solid. & (DMSOdg): 1.33 (9H,s).
LRMS: m/z 231 (M+18)*.

PREPARATION 116
3-1-Butyl-4-nitro-1 H—pvrazole-S—carboxamide

20 Oxalyl chloride (1.59ml, 18.2mmol) was added dropwise {o a stirred, ice-
cooled solution of the title compound of Preparation 115 (870mg, 4.55mmol)
and dimethyliormamide (1 drop) in dichloromethane (ZOmI)" and the reaction
mixture stirred at room temperaiure for 3 hours, then evaporated under reduced
pressure. The residue was azeotroped firstly with dichloromethane and then

25 with 0.88 aqueous ammonia solution. The resulling material was triturated with
hot ethanol, then acetonitrile, the mixiure fitered and the filtrate evaporated
under reduced pressure to yield the title compound (855mg, 89%) as a white
solid. & (DMSOdg): 1.36 (8H,s), 7.60 (1H,s), 7.88 (1H,s). LRMS: m/z 230
(M+18)",

30



109 & ()-S 9109 ()- 31109 ()-r ) LOUKIE () -

Ol 109KUR () - 4444444|[:vU410 S 109 & ()-S y#l gLOUKIE () - 0%80 (7) ggc 2004

109& ()-Sr vj 109%v& ()-S 109 & ()- S44444T66|[: vU410 s* s' 109

F' | 10%KY&' ()5 0% ()-S S 10%& ()-Sr vS 10%Kv& ()-S

109KYE () - (ﬂ%}s? 88888| [ NA41010 10 10 s*s!10% & () - s*s! 10%&89 st

s*s! 109 ()-1 s*s110% & ()- s*s! 10%K% () - 888889k9| [: NA41010 " 10%Z Z& ()-
"10985' 8&' ()- $Yf100&Z' Z& ()- F10%&Z' Z&1{P-r | 109 Z& ()-

9409 Z&' () - 3k92999992: |[ - NA41010P 0% Yyq7 10% Z& ()-z +,
Oo/(yl&b() |Z[{ﬁ|24110% & ()-2r Mﬂ———% 0Z$Z& () -22:
S<XIX< - . :

2 XSyl [ Nna1odg By

S%0‘(’)/&5& () - 10%3& /(x)mlxiﬁfté%w@miélmzamd Di(ﬁ’%zle;zerairon 116 (960mg, 4.55mmol),

10%Z" Z& -==>> >T>\ > 0 0 -
sioves (5 csasigvg acpibo 0@99) > Hiotbass [ 20041 %‘%céﬁqrs&y%i%w{&vm@ |
L8 ) ELG oL Ml SR AR it

T* 10988 () -ZPAANSAAREALOWS QRS o] andotl0e s, (Dhé?»mrtaié)tvﬂa]i ei/ﬁ)pdr@%&uowez

NO- 10%& ()-z EO-10%] & 0CHC| 10 &I %& ()-: 10fV&

!LFlo;A)OO@/L&i )redpoeq?/@%uﬁ (‘%%A@A?/E%L%?PU“R@@‘%& ¢ YEP a0
ELF ' 10%0 %{((5)'"-&?' ogf HI 3 ‘f?”’“B’cﬁE EEEEé%ﬁ’;é/loéidget%% ﬁ))e{rf%n%&og (ol
0#10% &6 ) -95.811@/bp%o(ibe - the' Liffe' d@WoU&d(QSOO!mg, 22%) as a yellow solid. §

LF ' 10%& () - EEEEEF] F| [ L?21010 L! 10% ~#f 10%
Sr00 & () EDIER ) | GEIEH R (525 GIEaRERR| (THIRIBE JHOTD. & Bp. (1H.m)
| wy109%0" 0& ¢ ) 1¥13é3°/<5&6()ms 8.51 (1H,d). LRMS: m/z 304 (M+1)".

PREPARATION 118
15 4-Amino-3—1-bu1‘yl-1-(pvridin-2-vhmethvlpvrazole-B-carboxamide

A stirred mixture of the litle compound of Preparation 117 (290mg,
0.96mmol) and 10% palladium on charcoal (28mg) in ethanol (20ml) was
hydrogenated at 345kPa (50psi) and room temperature for 7 hours, then
filtered. The filler pad was washed with ethano! and the combined washings

20 and filtrate evaporated under reduced pressure. The residue was purified by
column chromalography on silica gel, using an elution gradient of ethyl acetate:
methanol (100:0 to 95:5), 1o furnish the tille compound (220mg, 84%) as an
orange solid. & (CDClg): 1.36 (9H,s), 4.00 (2H,s), 5.50 (2H,s), 7.23 (1H,m), 7.38
(1H,d), 7.71 (1H,m), 8.50 (1H,d). LRMS: m/z 274 (M+1)".

25 :

PREPARATION 119
4-15-(4-Ethylpiperazin-1-visulphonyh-2-(1-methylpiperidin-4-yioxy)oyridin-3-

vicarboxamidol-3-n-propyl-2-(pyridin-2-vlimethylpyvrazole-5-carboxamide

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (350mg,

(7%}
(@]
—_

.8mmol) was added to a stirred solfution of 1-hydroxybenzotriazole hydraie



6y10%0( 0&

)-  Cyl0%JU& ()- sS 109% & ()-FF. G(G H HI | [:L?21010 ,!10% & () -
Y+10% & (
|

(

)- [9y& &10% ("& ()- !#10% & ()-4 !#10% & ()-4 y10%N !0M DEE 2004
L #1& "1 (1)1*171[1vU410 Fs! 109% & ()- $10% & ()-10(10(10( f;10% & ()-
yS310% & ()- WA0sk&()-[111111J3][:vU410 0 L10%I%& ()- L10%-*~BCT/)BISM0SI9
L10% ' & ()- 3 10%& ()- F 10% & ()-s Fs! 10% & ()-JJJ JIKHL|[: vU410
g#10% & ()- g#10% & ()- gH#10% & ()- YL_%%?_SS&'()- L10v@4@ ()- |
L1000/<5/§§L&'(§)-HILM\/|\/|\/|\/|\/;\/9M?bU41o Y9d0% & ()-"'16%10*10* 3° 910% & ()-
F110% & ()- *! QU x e{ny12 M8 MBd MY Fm Bidh18ng - '
1 10% & () - #1@%%’)1‘8@3@%&(‘3 @y'l}ﬂ 1006 & ()~ %f?@(%mﬁ?@%ﬂ% o
% 1(();% f‘l\&?\"—\l N;}(g%&gp@r%ﬁnlgm%f%@py?mm@@#mlo ” Qﬁgmﬂwm&m@mgw%mmol) in
0& () - : "S10% & ()- @!10% & ()- & #10% & () -
@10% & ()- S 113@%5“@@ Ura@@@%’&a(‘)’-%ﬁﬁﬁﬁwmpf ¢ shigd @t rpﬁﬁéﬁzaefﬂ@e’&“’(’?-@'

C10% ", & ()- 2-5.10% & () - 0 ()5 % & . -
Y Seaones by bl B aladaint b ligdheks Il 05 residyaups i ralsd a
"A 10A "A 10A idveraliitiés With&thyt zcetd 8 &tf¢ro- tnERHIBERSBIO NG (11BmMg, 21%) as a
y#10% & ()- B9, 109K U& ()-M 9,’' 10% & ()-M n{({g_3 %10%(5&'()- ..

@10%C( C& () - Whita GHig: (6)@%%9-@@6 By : 10418H. &1 410080 10l 237 (4hugp), 2.32

+109%J( U& () -f 1QUK>UK & € )os T o BSH1QYE & OB L) - o)

yeione (- U%J%mﬁm&gvfum%o%ﬁrﬁ( %%7(; PHIREE r,30 . g4e
+10%" & () - "BH& 1R, s, &on1QUEAY )22 BNONBVRED/ ,NA80Q18,d), 8.64
"109%E) & () - [&(135%%%&614&( - #510%5 & ()#&1&/& g’ () - 10%@@ A9

#f 109%E) & ()HZWEKRX)ESYBR| TH mhahD3 (‘1H1$)%1@Mg5: m/z 8ee¢(RA+())-" " 10088 () -"
C@#10% ()-& S @#10%E) & ()-& ,' 10%E) & () - CYPYRY\ YZ, [ [ { Z9NA41010

"10%E) & ()-"" y ' 10%E)s& ()-"" f'10%E) & ()-"" '10%& ()-"!0" 10%& ()-"
'109% & ()-"[\\\\ A\ G\ VU410 |, 10%CSCRABRARSTIONGE®RS ()- ( S! 10%G$G& () - (

SOYEEE O - AL b binysibetdAd 1 i€ Aohip e Sryibdrbofinidol 2-(2-

morpholin-4-vl)ethvl-3-n-propylpvrazole-5-carboxamide

15 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (280mg,
1.5mmol) was added to a stirred solution of 1-hydroxybenzotriazole hydrate
(200mg, 1.5mmol), iriethylamine (278ul, 2.0mmo!) and the titie compounds of
Preparation 23 (371mg, 1.0mmol) and Preparation 113b (25"Omg, 0.9mmol) in
dichloromethane (20ml) and the reaction mixture stirred at room temperature

20 for 18 hours. The resulting mixture was washed with water (10ml), dried
(MgSQ.) and evaporated under reduced pressure, then the residue purified by
column chromatography .on silica gel, using an elution gradient ot
dichloromethane: methano! (87:3 1o 95:5), to give the title compound (430mg,
68%) as a white solid. & (CDClz): 0.93 (3H,1), 1.02 (3H,1), 1.58 (5H,m), 2.40

25 (2H,q),-2.52 (BH,m), 2.82 (2H,1), 2.90 (2H.1), 3.12 (4H,m), 3.72 (4H,m), 4.20
(2H.1), 4.79 (2H,q), 5.28 (1H,s), 6.63 (1H,s), 8.64 (1H,s), 8.82 (1H,s), 10.50
(1H,s).

PREPARATION 121

30  3-1-Butvil-4-[2-ethoxy-5-(4-ethvipiperazin-1-visulphonvl) pyridin-3-vicarboxamidol-

1-{pyridin-2-ymethvipyrazole-5-carboxamide

The title compound of Preparation 28 (384mg, 0.867mmol) was added

dropwise 1o a stirred, ice-cooled solution of the title compound of Preparation
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temperature for 72 hours. The resulling mixture was evaporated under reduced

| pressure and the residue paritioned between aqueous sodium carbonate

solution (50ml) and dichloromethane (100ml). The phases were separated, the

25 aqueous phase extracted with dichloromethane (2x100ml) and the combined
organic solutions washed with brine (3x50ml), dried (Na,S0O,) and evaporated
under reduced pressure. The residue was triturated with ether, then
crystallised from ethyl acetate-methanol, to provide the title compound (310mg, -
42%) as a white sohd & (CDCly): 0.82 (3H,1), 1.01 (3H,1), 1.54 (3H,1), 1.62

30 (2H,m), 2.36-2.60 (12H m), 2.80 (2H,1), 3.08 (4H,m), 3.64 (4H,m), 4.49 (2H,1),
4,72 (2H q) 5.78 {1H,s), 8.30 (1H,s), 8.66 (1H,s), 8.80 (1H,s), 9.49 (1H,s).
LRMS: my/z 607 (M+1)".
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A mixture of the title compound of Preparafion 35 (100g, 0.54mol), and caesium

carbonate (194g, 0.60mol) in N,N-dimethylformamide (1000ml) was stirred at
10 room temperature for 45 minutes, then cooled in an ice-bath. Methyl iodide
(37.2ml, 0.60mol) was added dropwise and once the addition was complete,
ihe reaction was stirred at room temperature for 18 hours. The mixture was
concentrated under reduced pressure and the residue partitioned between ethyl
acetate (500ml) and water (300ml). The layers were separaied, the aqueous
15 phase extracted with ethyl acetale (4x500mi) and the combined organic
solutions dried (MgSQ,) and evaporated under reduced pressuré. The crude
product was recrystallised from dichloromethane/ethyl acetate 10 give some of
the N1 isomer (17.0g, 16%).
The filtrate was evaporaied under reduced pressure and the residue was
20 purified by column chromatography on silica gel, using ethyl acetate: peniane
(80:20) as eluant to afford the title compound of Preparation 123 (25.0g, 23%)
as a white solid.
) (CDClg-) © 1.27 (3H, 1), 2.94 (2H, q), 4.06 (3H, s), 6.00 (1H, br s), 7.56 (1H, br
s).
25 LRMS:m/z 216 (M+18)"
. and the title compound of Preparation 124 (28.4g, 27%) as a white solid.
§ (CDCls) : 1.29 (3H, 1), 3.00 (2H, g), 3.92 (3H, s}, 5.98 (1H, s), 7.32 (1H, s).
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(300ml) and water (200ml), and the phases separated. The agueous layer was

extracted with dichicromethane (3x100ml), the combined organic solutions

were driéd (MgSO,) and evaporated under reduced pressure. The crude
15 product was purified by column chromatography on silica gel, using ethyl

acelate: hexane (25:75) as eluant to give ethyl 1-meihyl—B-n-prdpyl-pyrazole-&

carboxylzate (6.1g) and the title compound (22.1g, 56%).

& (CDCl3) : 1.00 (3H, 1), 1.40 (3H, 1), 1.70 (2H, m), 2.60 (2H, 1), 3.87 (3H, s),

4.40 (2H, q), 6.60 (1H, s). )

PREPARATION 126
2-Methvl-3-n-propvlpyrazole-5-carboxvlic acid

A muxture of the title compound of Preparation 125 (21.5g, 0.11mol) in agueous
25 sodium hydroxude solution (50ml, 6N, 0.3mol) was heated under reflux for 3

hours. The cooled mixture was diluted with water (50ml) and acidified using
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PREPARATION 129

2. 3-Diethyl-4-nitro-pyrazole-5-carboxamide

5 Ethyl iodide (7.2ml, 90.0mmol) was added to a suspension of the ftitle
compound of Preparation 35 (15.0g, 81.0mmol), and cesium carbonate (29.3g,
8n.0mmol) in N,N-dimethylformamide (100mi) and the reaction stirred at room
temperature for 18 hours. The mixture was concentrated under reduced
pressure and the residue triturated with water (100ml), and the resulting solid

10 filtered and dried. A suspension of this solid in ether (250ml) was heated at
35°C for an hour, and the precipitate'ﬁitered and dried. This was recrystallised
from ethyl acetale o afford the title compound as a crystalline solid (5.8g,
34%). ' | .

8 (CDCls) : 1.30 (3H, 1), 1.54 (3H, 1), 3.00 (2H, q), 4.20 (2H, q), 5.92 (1H, s),

15 7.27 (1H, s). )

LRMS : m/z 212 (M)”

PREPARATION 130
3-Eihyl-4-nitro-2-(pyridazin-3-ylimethvl-pyrazole-5-carboxamide

A mixture of the title compounds of Preparation 35 (2.66g, 14.5mmol), and 95
(2.65g, 16.1mmol) and caesium carbonate (13.1g, 40.2mmol) in acetonitrile
25 (100ml) .was stirred under reflux tor 18 hours. The cooled reaction was
concentrated under reduced pressure, the residue suspended in water and
extracted with dichloromethane (5x100ml). The combined organic extracts were

dried (NapzS0O,), adsorbed onlo silica gel and the product isolated by column
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PREPARATION 131
3-Ethyl-4-nitro-2-[1-(pvyridin-2vyl)ethvll-pyrazole-5-carboxamide

15

A mixture of 2-ethylpyridine (20.0g, 187mmol), N-bromosuccinimide (38.0g,
213mmol), and benzoyl peroxide (1.0g, 75% in water) in 1,1,1-trichloroethane
(200ml), was heated under reflux for 3 hours. The cooled mixiure was filtered,
J 20 and the filtrate washed with water (2x100ml), aqueous sodium thiosulphate
solution (100ml), and brine (100ml). The solution was dried (MgSQ.), fillered
through charcoal, and then hydrobromic acid (25ml, 62%) added. This solution
was concentrated under reduced pressure and azeotroped with toluene to give
2-(1-bromoethyl)pyridine hydrochloride as a dark oil (66.0g).

25 A mixture of the title compound of Preparation 35 (8.0g, 43.4mmol), caesium
carbonate (35.0g, 1 07.4mmol) and the crude 2-(1-bromoethyl)pyridine
hydrochloride (13.6g, 52.0mmol) in N,N-dimethyliormamide (80ml) was slirred
al room temperature for 20 hours. The mixture was concentraled under
reduced pressure and the residue partitlioned between ethyl acetate (150ml)

30 and water (50m!). The layers were separated and the organic phase washed
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LRMS : m/z 280 (M+1)*

10
PREPARATION 132
3-Ethvl—2-(6-methv!Dvridin—z-vl)methvl-4-ni1roovrazole-5-carboxamide

15 A mixture of the title compound of Preparation 35 (4.32g, 23.5mmol) and 6-
methyl-2-picolyl  chloride  hydrochloride  (5.0g, 23.4mmol) in N,N-
dimethylformamide (50ml) was stirred at room temperature for 20 hours. The
reaction mixture was concentraied under reduced pressure and the residue
pantitioned between waier (50ml) and dichloromethane (50ml). The layers were

‘* 20 separated and the aqueous phase extracted with dichloromethane (3x50mly,
ihe combined organic solutions washed with brine (60ml), dried (MgSQ,) and
evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel, twice, using dichloromethane: methanol’(95:5) as
eluant and repeated using an elution gradient of pentane: ethy] acetate (50:50

25 10 0:100) fo give the N1 isomer (1.0g) and the title compound (2.47g, 36%) as a
white solid.

o (CDCls) : 1.18 (3H, 1), 2.53 (8H, s), 3.06 (2H, q), 5.42 (2H, s), 5.87 (1H, s),
6.80 (1H,d), 7.12 (1H, d), 7.22 (1H, s), 7.58 (1H, m).
LRMS : m/z 312 (M+23)"

30
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5 Trimeihyloxonium tetrafluoroborate (10.0g, 67.6mmol) was added portionwise

Y&10%/Q Y& () -

to a suspension of 6-methylpyridin-2-one (7.3g, 67.0mmol) in dichloromethane
(100ml), and once addition was complete, the reaction was stirred at room
temperature for 24 hours. Dichloromethane (50ml) and aqueous sodium
hydroxide solution (50ml, 2N) were added and the layers separated. The
10 aqueous phase was extracted with dichloromethane (2x50ml), the combined
organic solutions washed with brine (50ml), dried (MgSQ.) and evaporated
under reduced pressure. The crude product was purified by column
chromatography on silica gel, Qsing an elution gradient of pentane:
dichloromethane (66:34 10 0:100) 1o afford the title compound (2.25g, 27%) as
15 a colourless oil.

8 (CDCly) : 2.49 (3H, s), 3.90 (3H, s), 6.38-6.73 (2H, m), 7.23-7.40 (1H, br d).

PREPARATION 134

6-Bromomethvl-2-methoxypvridine

\
|
~ //\/Br

} 20 ) O N

A mixture of the title compound of Preparation 133 (2.5g, 20.3mmol), N-
bromosuccinamide (3.7g, 20.8mmol) and benzoyl peroxide (100mg, 0.41mmol)
in 1,1,1'»trichloroeihane (50ml) was stirred under reflux for 3 hours, and a

further 16 hours at room temperature. The reaction was washed with water

19
w™n

(2x25ml), agueous sodium thiosulphate solution (25mi), brine (25ml) and dried
(MgS0O.,) and evaporated under reduced pressure. The residue was shaken
well with hydrobromic acid (62%, 2.4ml), and the suspension concenirated
under reduced pressure, and azeotroped twice with toluene, to give the title
compound as a yellow solid. & (CDCls) : 3.25 (3H, s), 4.46 (2H, s), 6.63 (1H, d),
30 6.98 (1H, d), 7.53 (1H, m). LRMS : m/z 202/204 (M+1)"
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¢

A mixture of the title compound of Preparation 134 (5.2g, 18.4mmol), caesium
carbonate (6.58g, 32.5mmol) and the title compound of Preparation 35 (3.4g,
18.4mmol) in N,N-dimethylformamide (30ml) was stirred at room temperature
‘for 18 hours. The reaction was concentrated under reduced pressure, the
10 residue paritioned between ether (100ml) and water (50ml), and the phases
separated. The organic layer was washed with brine (20ml), dried (MgSQ,) and
evaporated under reduced pressure. The residual gum was triturated with
ether, to give the title compound (640mg, 11%) as a white solid.
The filtrate was evaporaled under reduced pressure and ihe residue purified by
1 15 column chromatography on silica gel, using pentane: ethyl acetate (66:34) es
eluani to give a further (280mg, 5%) of the title compound.
5 (DMSOdg) = 1.18 (3H, 1), 2.84 (2H, q), 3.68 (3H, s), 5.34 (2H, s), 6.73 (2H, m),
7.66 (1H, m), 8.17 (1H, s), 8.39 (1H, s).
LRMS : m/z 306 (M+1)*

PREPARATION 136

. A-Amino-2-melhyl-3-n-propyipyrazole-5-carboxamide

25 A mixturé of the title compound of Preparation 128 (6.17g, 29.0mmol) and tin
(1) chloride dihydrate (32.8g, 145mmol) in industrial methylated spirits (IMS)

(100mi) was heated under reflux for 2 hours. The cooled mixture was
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82%).

m.p.170-174°C
& (DMSQdg) : 0.80 (3H, 1), 1.47 (2H, m), 2.50 (2H, 1), 3.68 (3H, s), 4.43 (2H, s),
10 86.92 (1H, s), 7.04 (1H, s).

PREPARATION 137

4-Amino-2,3‘-dieth\}l—pyrazole-5-carboxamide

15

A mixture of the title compound of Preparation 129 (5.7g, 26.9mmol) and tin (i)
chloride dihydrate (29.0g, 128mmol) in ethanol (200ml) was heated under reflux
) 20 for 45 minutes. The cooled reaction mixiure was evaporated under reduced
pressure and re-dissolved in ethyl acetale (200ml). This solution was poured
into a 10% aqueous solution of sodium carbonate (400ml), and the mixture
stirred \}igorously for an hour. The layers were separated and the aqueous
phase was extracted with ethyl acetate (2x100ml). The combined organic
25 solutions were dried (Nap,SQ,) and concentrated under reduced pressure 10 a
volume of 50 ml, and the resulling crystals filtered off and dried, to afford the
title compound (3.3g, 67%).
& (CDGCly) @ 1.19 (3H, 1), 1.40 (3H, 1), 2.58 (2H, q), 3.94 (2H, s), 4.02 (2H, q),
5.20 (1H, s), .57 (1H, s).
30 LRMS:m/z 183 (M+1)"
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" pall(a)dnum[on cﬂarcogl ?6 l% et%ano@MOml) was hydrogenated at 60psi

and room temperature for 20 hours. The reaction was filtered through Arbocel®

and the filter pad washed well with hot ethanol (200ml). The combined filtrate
10 was evaporated under reduced pressure to afford the title compound as a solid

(4.79, 95%). - .

8 (CDCls) : 1.20 (3H, 1), 2.59 (2H, q), 3.77 (3H, s), 3.95 (2H, s), 5.21 (1H, s),

6.54 (1H, s).

15

PREPARATIONS 139 TO 142

The compounds of the following tabulaied Preparations of general formula:

z “n-R
H.N N

HN

were prepared from the corresponding nitropyrazoles, using a similar procedure

25 to that described in Preparation 138.
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Preparation | R LRMS: | 'Hnmr
m/z
§ (CDCls) : 0.98 (3H, 1), 1.93 (3H, d),
, N 2.50 (2H, g), 3.98 (2H, s), 5.23 (1H, s),
139 | 5.50 (1H, g), 6.68 (tH, s), 6.80 (1H, d),

7.17 (1H, m), 7.59 (1H, m), 8.54 (1H, d).

_ Ny 282 § (CDCls) : 1.04 (3H, 1), 2.55 (5H, m),
140 | (M+23)* | 4.00 (2H, s), 5.19 (1H, s), 5.30 (2H, s),
- 6.52 (1H, d), 6.60 (1H, s), 7.03 (1H, d),
7.48 (1H, m).

o 1. Ne-O~ | 298 & (CDCls) : 1.22 (3H, 1), 2.57 {2H, q),
141’ /U (M+23)* 13.78 (2H, s), 3.84 (3H, s), 5.45 (2H, s),

6.68 (1H, d), 6.90 (1H, d), 7.58 (1H, m).
Ns 247 . |§ (CDCh) : 1.05 (3H, t), 2.58 (2H, q),

142 S (M+1)* | 4.01 (2H, s), 5.28 (1H, br s), 5.58 (2H,
s), 6.80 (1H, br s), 7.11 (1H, d), 7.42
(1H, m), 9.15 (1H, d).

1 = purified by column chromatography using ethyl acetale as eluant

PREPARATION 143

4-Amino-3-ethvl-1-methvl-pvrazole-5-carboxamide

°N
/

HN

A mixiure of the title compound of Preparation 123 (940mg, 4.75mmol), and

10% palladium on charcoal (200mg) in ethanol (100ml) was hydrogenated at

50°C and 50psi for 18 hours. The cooled mixture was filtered through Arbocel®,

and the filtrate evaporated under reduced pressure 1o afford the title compound
15 (786mg, 98%) &s a clear oil.

§ (CDCls): 1.23 (3H, 1), 2.59 (2H, q), 2.82 (2H, s), 4.12 (3H, s).

LRMS : m/z 169 (M+1)’
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PREPARATION 144
3-Bromo-2-chloro-5-(4-methyipiperazin-1-visulphonyl)pyridine

N-Methylpiperazine (7.65mi, 69.0mmal) was added dropwise to a solution of
the title compound of Preparation 12 (10.0g, 34.5mmol) in ethanol (200ml), and

10 the reaction étirred at room lemperature for 3 hours. The mixture was
concentrated under reduced pressure and the residue partitioned between
dichloromethane (200ml) and water (100ml) and the layers separated. The
organic phase was dried (Na;S0.), and evaporated under reduced pressure 10
afford the title compound (10.53g, 87%) as a yellow solid.

15 & (CDCl): 2.28 (3H, s), 2.51 (4H, m), 3.14 (4H, m), 8.24 (1H, s), 8.67 (1H, s).

} PREPARATION 145

3-Bromo-2-ethoxy-5-(4-methylpiperazin-1-visulphonvipyridine
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A mixture of the title compound of Preparation 144 (10.0g, 39.1mmal),.
potassium bis(trimethylsilyljamide (5.92g, 29.7mmol) and ethanol (3.5ml) in
tetrahydrofuran (150ml) was stirred at room temperature for 24 hours. The
s reaction mixture was concentrated under reduced pressure and the residue
partitioned between--ethyl acetate (150ml) and brine (50mi). The layers were
separated, and the organic phase dried (NaSQ,), filtered and evaporated
under reduced pressure, 1o afford the title compound, (9.1g, 88%).
& (CDCly) : 1.44 (3H, 1), 2.29 (3H, s), 2.51 (4H, m), 3.08 (4H, m), 4.54 (2H, q),
10 8.10 (1H, s), 8.44 (1H, s).
LRMS : m/z 365 (M+1)"

PREPARATION 146
S-Bromo-s-jg-ethvloiperazinﬁ -visulphony))-2-n-propvlaminopyridine

S

NH

15

N\Br
I/

O=§=0
N

E),]
A mixture of the title compound of Preparation 13 (1.11g, 3.0mmol) and n-
propylamine (690mg, 10.0mmol) in toluene (20ml) was stirred under reflux for
30 minuies. The cooled mixiure was partitioned between ethyl acetate (50ml)
20 and waier (20ml), and the layers separated. The organic phase was washed
with brine (20ml), dried (Na;S0.) and evaporated under reduced pressure. The
residue was purified by column chromatography on silica gel, using an elution
gradient of dichloromethane: methanol (100:0 1o 96:4) to afford the fitle

compound (1.15g,; 98%) as a yellow crystzalline solid.

25§ (CDCly) : 1.02 (6H, m), 1.68 (2H, m), 2.41 (2H, q), 2.54 (4H, m), 3.06 (4H, m),

3.47 (2H, q), 5.57 (1H, m), 7.86 (1H, s), 8.40 (1H, s).
LRMS : m/z 393 (M+2)"
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PREPARATION 147
2. Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl)pyridine-3-carboxylic acid ethyl

esler

Obitained (85%) as an orange solid, from the title compound of Preparation 145
using a similar procedure to that described in Preparation 21.

8 (CDCly) @ 1.40 (3H, 1), 1.46 (3H, 1),-2.28 (3H, s), 2.50 (4H, m), 3.08 (4H, m),
4.40 (2H, q), 4.57 (2H, g), 8.40 (1H, s), 8.63 (1H, ). LRMS: m/z 358 (M+1)*

10
PREPARATION 148
5-(4-Ethyipiperazin-1-visulphonvl)-2-n-propvliaminopyridine-3-carboxylic acid
ethyl ester

L

NH O

N o7

L~

O=§=O
N
5]

15 A mixture of the title compound of Preparation 146 (1.10g, 2.81mmol),
triethylamine (5ml), and tetrakis(triphenylphosphine)palladium (0) (250mg,
0.216mmol) in ethanol (25ml) was stirred under an aimosphere of carbon
monoxide at 100°C and 100psi for 16 hours. The cooled solution was
evaporated under reduced pressure and the residue purified by column

20 chromatography on silica gel, using an elution gradient of dichloromethane:

methanol (100:0 to 86:4) 1o afiord the title compound (1.07g, 88%) as a yellow

oil.
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§ (CDCla) : 1.02 (BH, 1), 1.40 (3H, 1), 1.69 (2H, m), 2.40 (2H, g), 2.55 (4H, m),
3.05 (4H, m), 3.54 (2H, ), 4.37 (2H, q), 8.37 (1H, s), B.57 (2H, m).
LRMS : m/z 385 (M+1)*

PREPARATION 148
2-Ethoxv-5-{4-methvipiperazin-1-yisulphonyl)pyridine-3-carboxylic acid

hvdrochloride

O=§=O

e

HC)

Sodium hydroxide solution (21ml, 2M, 42.0mmol) was added to a solution of

the title compound of Preparation 147 (7.57g, 21.0mmol) in dioxan (156m1) and
15 the reaction stirred at room temperature for 18 hours. The mixiure 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, fillered, and the filirate re-evaporated to
20 afford the title compound (5.46g, 71%).

8 (DMSQde) : 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)"
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sodium salt

A mixiure of the title compound of Preparation 148 (1.06g, 2.76mmol) in sodium

hydroxide solution (1.5ml, 2N, S.Ommbl) and ethanol (10ml) was stirred at room

temperature for 4 hours. The reaction was evaporated under reduced pressure,
10 the solid triturated with ether, and the suspension filtered and dried 1o afford the

title corﬁpound (950mg).

& (DMSOdg) : 0.87 (6H, 1), 1.50 (2H, m), 2.43 (2H, q), 2.56 (4H, m), 2.78 (4H,

m), 3.34 (2H, 1), 8.08 (1H, s), 8.16 (1H, s). "

PREPARATION 151

4-[2-Ethoxv-5-{4-methvipiperazin-1-visulphonvl\pvridin-3-vicarboxamidol-2-

methyvl-3-n-propvlpvrazole-5-carboxamide
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The title compound of Preparation 136 (825mq, 2.88mmol) was added to a

i
N
N
20 !

mixture of the title compound of Preparation 149 (1 .04g, 3.2mmol), 1-
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hydroxybenzotriazole hydrate (470mg, 3.5mmoi), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride {670mg, 3.5mmol) and N-
5 ethyldiisopropylamine (2.4ml, 14.0mmol) in tetrahydroturan (50ml), and the
reaction stirred at room temperature for 36 hours. The reaction mixture was
concentraled under reduced pressure and the residue suspended in sodium
carbonate solution (20ml) and extracted with dichloromethane (3x20ml). The
combined organic extracts were washed with brine '(3x20ml), dried (Na,S0.)
10 and evaporated under reduced pressure. The crude product was triturated with
ether to give a yellow solid which was then purified by column chromatography
on silica gel, using an elution gradient of dichloromethane: methanol (100:0 to
96:4) to give the tille compound (720mg, 51%) as a white solid.
A sample (50mg) of this product was recrystallised from ethyl acetate to give
15 colourless crystals (32mg) of the title compound.
m.p. 242-244°C i
& (CDClg) : 0.95 (3H, 1), 1.59 (5H, m), 2.27 (3H, s), 2.48 (4H, m), 2.89 (2H, 1),
3.10 (4H, m), 3.86 (3H, s), 4.79 (2H, q), 5.27 (1H, s), 6.63 (1H, s), 8.65 (1H, s),
8.84 (1H, s), 10.53 (1H, s). "
20 LRMS : m/z 494 (M+1)"

PREPARATION 152
4-12-Ethoxv-5-(4-ethyipiperazin-1-visulphonyl)pyridin-3-vicarboxamidol-3-ethyl-

25 ) 2-methvipyrazole-5-carboxamide
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Obtained as a solid (65%) from the title compounds of Preparations 23 and
138, following the procedure described in Preparation 151.
5 & (CDClg) : 1.02 (3H, 1),-1.21 (3H, 1), 1.58 (3H, 1), 2.39 (2H, q), 2.54 (4H, m),
2.90 (2H, q), 3.10 (4H, m), 3.84 (3H, s), 4.78 (2H, q), 5.30 (1H, s), 6.63 (1H, s),
8.64 (1H, s), 8.83 (1H, s), 10.54 (1H, s).

LRMS : m/z 494 (M+1)”

10 PREPARATION 153
4-12-Ethoxy-5-(4-ethvipiperazin-1-visulphonvipyridin-3-ylcarboxamidol-2-

methvl-3-n-propvipyrazole-5-carboxamide
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Obtained as a solid (64%) from the title compounds of Preparations 23 and
136, following a similar procedure to that described in Preparation 151, except
an elution gradient of methanol: ethyl acetate (7:93 to 10:90) was used as the
chromatographic eluant.

20 8 (CDCl3) : 0.94 (3H, 1), 1.02 (3H, 1), 1.60 (5H, m), 2.40 (2H, qg), 2.54 (4H, m),
2.89 (2H, 1), 8.10 (4H, m), 3.84 (3H, s), 4.78 (2H, q), 5.25 (1H, s), 6.63 (1H, s),
8.65 (1H, s), 8.83 (1H, s), 10.52 (1H, s).

LRMS : m/z 508 (M+1)"
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PREPARATION 154
4-[2-Ethoxy-5-(4-ethyipiperazin-1 -ylsulphonvpyridin-3-vicarboxamidol-2,3-

diethyipyrazole-5-carboxamide

The title compound of Preparation 137 (3.3g, 16.8mmol) and triethylamine
(7.5ml, 54.0mmol) were added to an ice-cooled solution of the title compound
of Preparation 28 (6.51g, 18.0mmol) in dichloromethane (100ml), and the
10 reaction was stirred at room temperature for 18 hours. The mixture was washed
consecutively with brine (50ml), agueous sodium bicarbonate solution (2x50ml),
then dried (NazSQ.) and evaporated under reduced pressure‘. The residue was
purified by column chromatography on silica gel, using an‘.eluiion gradient of
dichloromethane: methanol (100:0 to 80:10) 10' afiord the title compound as a
15 solid.

) § (CDCls) @ 1.04 (3H, 1), 1.22 (3H, 1), 1.50 (3H, 1), 1.59 (3H, 1),”2.40 (2H, q), 2.54
(4H, m), 2.81 (2H, @), 3.10 (4H, m), 4.16 (2H, q), 4.78 (2H, g), 5.30 (1H, s), 6.68
(1H, s), 8.65 (1H, s), 8.84 (1H, s), 10.55 (1H, s).

LRMS : m/z 508 (M+1)"

PREPARATIONS 155 TO 157

The compounds of the following tabulated Preparations of the general formula:
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were prepared, from the title compound of Preparation 28 and the appropriate

amines, following similar procedures to that described in Preparation 154.

Prep. R1 Data
. & (CDCls) : 1.02 (6H, m), 1.58 (3H, 1), 1.98 (3H, d), 2.40
| (2H, g), 2.54 (4H, m), 2.86 (2H, @), 3.09 (4H, m), 4.79
155" (2H, @), 5.32 (1H, s), 5.67 (1H, q), 6.77 (1H, s), 6.94 (1H,
d), 7.20 (1H, m), 7.63 (1H, m), 8.58 (1H, d), 8.65 (1H, s),
8.82 (1H, s), 10.55 (1H, s).
LRMS : myz 585 (M+1)”
& (CDClg) : 1.04 (6H, m), 1.59 (8H, 1), 2.40 (2H, q), 2.52
% (4H, m), 2.59 (3H, s), 2.89 (2H, §), 3.09 (4H, m), 4.80
1567 (2H, g), 5.30 (1H, s), 5.42 (2H, s), 6.62 (1H, d), 6.70 (1H,
) s), 7.08 (1H, d), 7.54 (1H, m), 8.64 (1H, s), 8.82 (1H, s),
10.61 (1H, ).
'/-IN;TO\ §(CDCls) : 1.04 (3H, 1), 1.23 (3H, 1), 1.58 (8H, 1), 2.47 (2H,
= q), 2.54 (4H, m), 2.70 (2H, g), 3.10 (4H, m), 3.86 (3H, s),
157° 4.78 (2H, q), 5.52 (2H, s), 5.66 (1H, s), 6.70 (1H, d), 6.93
(1H, d), 7.59 (1H, m), 8.68 (1H, s), 8.83 (1H, 5), 8.02 (1H,
s), 9.80 (1H, s).
LRMS : m/z 801 (M+1)"

1 = the titlle compound was isolated by trituration with ether.

2 = eihyl acetate: methanol (84:6) was used as the chromatographic eluant.
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PREPARATION 158
4-[2—Ethoxy-5-(4-ethylpioerazin—1-\Llsulphonyl)pvridin»B—vIcarboxamido]-B—emvl-

1-methylpyrazole-5-carboxamide

S o
o 0 N

[N
N7 N
l/

N

(/)
J

Obtained (51%) as a white solid from the title compounds of Preparations 23
and 143, using a similar procedure 1o that described in Preparation 151.

& (CDCls) :.1.03 (3H, 1), 1.25 (3H, 1), 1.57 (3H, 1), 2.42 (2H, q), 2.58 (6H, m),
3.10 (4H, m), 4.06 (3H, s), 4.76 (2H, q), 5.57 (1H, br s), 7.55 (1H, br s}, 8.70
(1H, s), 8.83 (1H, s), 9.24 (1H, s).

LRMS : m/z 484 (M+1)"

PREPARATION 158
4-[2-E1hoxv—5-(4—e1hvlpiperazin—1—vlsuiohonvl)pvridin-s-ylcarboxamido]—1—

methyl-3-n-propyipvrazole-5-carboxamide

| @
J

A mixiure of the tille compounds of Preparation 24 (2.0g, 5.48mmol), the
hydrochloride salt of 4-amino-1-methyl-3-n-propylpyrazole-5-carboxamide, EP-
A-0463756; (1.08g, 4.94mmol), 1-hydroxybenzotriazole hydrate (920mg,
6.87mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide ~ hydrochloride
(1.15g, 6.0mmol) and N-ethyldiisopropylamine (2.86ml, 16.5mmol) in

tetrahydrofuran (20ml) was stirred at room temperature for 18 hours. The
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compound (840mg, 38%), as a white solid.
& (CDCl3) : 0.85 (3H, 1), 1.02 (3H, 1), 1.52 (3H, 1), 1.63 (2H, m), 2.40 (2H, q),
2.54 (6H, m), 3.09 (4H, m), 4.05 (3H, s), 4.75 (2H, q), 5.81 (1H, s), 7.58 (1H, s),
10 8.67 (1H, s), 8.80 (1H, s), 9.25 (1H, s).
LRMS : m/z 509 (M+2)"

PREPARATION 160 .
3-Ethvi-4-[5-(4-ethvipiperazin-1-visulphony!)-2-n-propvlaminopyridin-3-

15 vicarboxamidol-2-(pyridin-2-yvlimethylpvrazole-5-carboxamide

1-(3-Dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (250mg,
1.3mmol) was added to a solution of the title compounds of Preparations 40
20 (245mg, 1.0mmol) and 150 (456mg, 1.2mmol), N-ethyldiisopropylamine
(194mg, 1.5mmol) and 1-hydroxybenzotriazole hydrate (203mg, 1.5mmol) in
dichloromethane (10ml), and the reaction stirred at room temperaiure for 16
hours. The reactlion was poured into ethyl acetate (30ml), washed with water
(10ml) and brine (10ml), dried (MgSO.) and evaporated under reduced
25 pressure” The residue was purified by column chromatography on silica gel
using an elution gradient of dichloromethane: methanol (100:0 1o 94:6), and

triturated with ether, 1o afford the title compound (242mg, 41%) as a white solid.
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LRAMS : m/z 584 (M+1)*

PREPARATION 161
10 4-(2-Fthoxy-5-nitropyridin-3-vicarboxamido)-3-ethvl-2-methyipyrazole-5-

carboxamide

Oxaly! chloride (2.6ml, 30.2mmol) was added dropwise 10 an ice-cooled
15 solution of the title compound of Preparation 8 (1.6g, 7.55mmol) and N,N-
dimethyliormamide (1 drop) in dichloromethane (40ml), and the reaction stirred
at room temperature for 3 hours. The mixiure was concenirated under reduced
pressure and azeotroped with dichloromethane several times.
This intermediale acid chloride was added to an ice-cooled solution of the title
20 compound of Preparation 138 (860mg, 5.74mmol) and triethylamine (2.6ml,
18.7mmal) in dichloromethane (40ml), and the reaction stirred at room
temperature for 2 hours. The mixture was washed with water (20m!), brine
(20ml), dried (Na,SO,) and evaporated under reduced pressure. The residue
was purified by column chromatography on silica gel, using én elution gradient
25 of dichloromethane: methanol (100:0 to 90:10) to afford the title compound
(2.08g, 99%).
6 (CDCl3) : 1.24 (3H, 1), 1.61 (3H, 1), 2.92 (2H, q), 3.88 (3H, s), 4.84 (2H, q),
5.27 (1H, s), 6.66 {1H, s), .17 (1H, s), 8.33 (1H, s), 10.57 (1H, s).
LRMS : m/z 363 (M+1)"
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4-(5-Amino-2-ethoxypyridin-3-ylcarboxamido)-3-ethvl-2-methyipyrazole-5-

carboxamide

S5

A mixture of the title compound of Preparation 161 (2.06g, 5.7mmol) and 10%
! palladium on charcoal (200mg) in ethanol (70ml) was hydrogenated at room
temperature and 50psi, for 6 hours. The reaction mixture was filtered through
10 Arbocel®, the filer pad washed with further ethanol, and the combined filtrates
evaporated under reduced pressure. The residue. was purified by column
chromatography on silica gel, using an elution gradient of dichloromethane:
methanol (100:0 to 95:5) to afford the title compound (760mg, 40%) as a solid.
& (CDCls) : 1.23 (3H, 1), 1.54 (3H, 1), 2.87 (2H, q), 3.50 (2H, s), 3.87 (3H, s),
4.60 (2H, ), 5.24 (1H, s), .62 (1H, s), 7.78 (1H, 8), 7.96 (1H, s}, 10.54 (1H, s).
LRMS : m/z 333 (M+1)"
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PREPARATION 163
5-(5-Amino-2-ethoxypyridin-3-vl)-3-ethyl-2-methvipyrazole-2.6-dihydro-7H-

20 pyrazolol4 . 3-dIpyrimidin-7-one

A mixture of the title compound of Preparation 162 (760mg, 2.29mmol) and
potassium bis(frimethylsilyllamide (685mg, 3.43mmol) in ethanol (50ml) was

25  healed at 100°C in a sealed vessel for 20 hours. The cooled mixiure was
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evaporated under reduced pressure. The residue was purified by column

chromatography on silica gel, using an elution gradient of dichloromethane:

methanol (100:0 to 95:5) to afford the title compound (550mg, 76%) as a solid.

5 & (CDCls) : 1.41 (3H, 1), 1.53 (3H, 1), 3.038 (2H, q), 3.58 (2H, s), 4.09 (3H, s),
4.58 (2H, q), 4.78 (1H; s), 8.20 (1H, s), 11.17 (1H, s).

LBRMS : m/z 315 (M+1)"

PREPARATION 164
10 5-(5-Chlorosulphonyl-2-ethoxypvridin-3-yl)-3-ethyl-2-methyipyrazole-2.6-

dihvdro-7H-pyrazolol(4,3-dlpyrimidin-7-one

o HNT =N
N-—.
NT ™% \N\
L
0=5=0
o

Obtained (72%) trom the title compound of Preparation 163 following a similar

15 procedure to that described in Preparation 63.
& (CDCl3) : 1.42 (8H, 1), 1.60 (3H, 1), 3.07 (2H, q), 4.14 (3H, s), 4.82 (2H, q),
8.92 (1H, s), 9.36 (1H, s), 10.58 (1H, s).

PREPARBATION 165
20 (R)-1-Methoxy-2-propanol

O\J\
< OH

Sodium methoxide (54g, 1.0mol) was added portionwise to ice-cooled methanol

]
U

(1000_ml), and the resulting solution stirred for 20 minules in an ice-bath. (R)-
Propylene oxide (58g, 1mol) was added dropwise over 30 minutes, and once

addition was complete, the reaction was stirred at room temperature for 18
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[o]p -20.83° (c=1.02, dichloromethane)

PREPARATION 166
4-Methoxy-2-butanol

/O\/\I/OH

Lithium aluminium hydride (220ml, 1.0M solution in tetrahydrofﬁran, 220mmol)

15

was added dropwise over 15 minutes, to an ice-cooled solution of 4-
rethoxybui-3-en-2-one (20.0g, 200mmol) in tetrehydrofuran (200ml), and the

20 reaction stirred at room temperature for 16‘hours. The solution was re-cooled in
an ice-bath, water (8ml) was added dropwise, followed by “15% aqueous
sodium hydroxide solution (8ml), and after a further 10 minutes, additional
water (24ml). The mixiure was stirred for 20 minutes, filtered, and the filtrate
concentrated under reduced pressure to a volume of 100ml. 10% Palladium on

25 charcoal (500mg) was added and the mixture hydrogenated at 60 psi for 16
hours. The reaction was fillered through Arbocel®, and the filtrate evaporated
under reduced pressure. The residue was purified by column chromatography
on silica gel using an elution gradient of dichloromethane: ether (99:1 1o 50:50)
1o afford the title compound (4.0g, 19%).

30§ (CDCls): 1.20 (3H, d), 1.67-1.78 (2H, m), 2.80 (1H, 8), 3.38 (3H, s), 3.55-3.65
(2H, m), 4.00 (1H, m).
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Cyclopropane carboxylic acid (15.83ml, 200mmol) was added dropwise 1o a
warm (40°C) solution of thionyl chloride (16.71ml, 213mmol) in toluene (80ml),
j0  and once addition was complete, the reaction was stirred at 80°C for 2 hours.
The mixture was cooled in an ice-bath, a solution of methylamine in
tetrahydrofuran (300ml, 2M, 600mmol) was added, the mixture allowed to warm
10 room temperaiure and concentrated under reduced pressure. The residue
was suspended in dichloromethane (200ml), washed with saturated aqueous
15 sodium bicarbonate solution (200ml), brine (200mi), dried (MgSO,) and
evaporaled under reduced pressure. The residual white solid was recrystallised
from hexane/ether, to afford the title compound (11.3g," 57%) as a white
crystalline solid.
Found @ C, 58.73; H, 9.30; N, 13.70. CsHgNO;0.2H:0 requires C, 58.46; H,
20 9.22; N, 13.63% '
8 (CDClg) : 0.70 (2H, m), 0.95 (2H, m), 1.32 (1H, m), 2.81 (3H, d), 5.73 (1H, s).
LRMS : m/z 189 (M+1)"

PREPARATION 168
25 N-Cvclopropvimethvl-N-methylamine hydrochloride

A/H HC!
N\

A solution of the title compound of Preparation 167 (7.20g, 79.7mmol) in ether

30 (75ml) was added dropwise over S minutes 10 a suspension of lithium
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5 water (3ml). The resulting suspension was stirred for 5 minutes, filtered and the
solids washed well with ether (100ml). The combined filirate was dried
(MgSQ.), cboled in an ice-bath, and saturated with hydrochloric acid. This
solution was evaporated under reduced pressure to afford the title compound
(8.7g, 90%) as a gum.
10 & (CDCls) : 0.45 (2H, m), 0.72 (2H, m), 1.24 (1H, m), 2.70 (3H, 1), 2.88 (3H, 1),

2.88 (2H, m), 9.48 (2H, br s).

Preparation 169

4-[2-Ethoxy¥5-(4-ethylpiperazin-‘l -visulphonvl)pyridin-3-ylcarboxamidol-3-ethyl-

15 2-(1-methvlimidazol-2-ylimethylpvrazole-5-carboxamide

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride (1.2g, 6.25 mmol)
was added 1o a solution of the preparations of 23 (1.8g, 4.66mmol) and 89
20 (1.2g, 4.é4mmol), hydroxybenzotiriazole hydrate (960mg, 6.2mmol) and N-
ethyldiisopropylamine (2.5ml, 14.5mmol) in tetrahydrofuran (15ml), and N,N-
dimethylformamide (3ml), and the reaction stirred at room temperature for 18
hours. The mixture was diluled with water (100ml), and extracted with

dichloromethane (3x150ml). The combined organic extracts were dried

12
o

(Na;S0.) and evaporated under reduced pressure. The residue was purified by
column chromatography on silica gel using dichloromethane:methanol (85:5) as

eluant to afford the title compound (1.42g, 2.55mmol).
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Obtained as a cream foam (62%) from the title compound of_Pfeparaﬁon 168

following a similar procedure to that described in Example 78.

§ (CDCls) : 1.00 (3H, 1), 1.30 (3H, 1), 1.57 (3H, 1), 2.40 (2H, q), 2.54 (4H, m),
15 3.06-3.20 (BH, m), 3.78 (3H, s), 4.75 (2H, q), 5.64 (2H, s), 6.84 (1H, 5), 6.99

(1H,s), 8.61 (1H, s), 8.99 (1H, s), 10.66 (1H, s).

LRMS : m/z 556 (M+1)"
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Satety Profile

Several compounds of ihe invention have been tested at doses of up to 3mg/kg
i.v. in mouse and at 0.5mg/kg p.o. in dog, with no untoward effects being

observed.
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fg#lg%ﬁ&(g) MTV\] -el n%pq| [ NAdy$1010#10#10#S f . 10%&& ()-M5 cf. 10%$]& ()-M
R?is C, 1o Cg alkyl;

R™ is OR® or NR°R®;

R?is Cq 10 Cgalkyl op1ibnally substituted with one or two substituents
selected from Cs 1o Cs cycloalkyl, OH, Cy to C. alkoxy, be;xzy}oxy, NR°R®,
phenyl, furanyl and pyridinyl; Cato Ce cycloalkyl; 1-(C1 to C. alkyl)
piperidinyl; tetrahydrofurany! or tetrahydropyranyl; and wherein said C; 10
Cs alkyl or said C, 1o C, alkoxy groups are optionally terminated by
haloalkyl;

R*is SO,NR'R%; |

1% and R® are each independently selected from H and C4 10 Cq alkyl
optionally substituted with C3 10 Cs cycloalkyl or C, 1o C, alkoxy, o1,
_ogether with the nitrogen atom to which ihey are allached, form an
azetidinyl, pyrrolidinyl, piperidinyl or morpholiny! group;

R? and R®, 1ogether with the nitrogen atom 10 which they are atiached,
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with one or two substiluents selecied from cyclopropyl, cyclobutyl, OH,
methoxy, ethoxy, behzyloxy, NR®R®, phenyl, furan-3-yl, pyridin-2-yl and
pyridin-3-yl; cyclobutyl; 1-methylpiperidin-4-yl; ietrahydrofuran-3-yl or
1e1rahydrépyran—4~yl; R® znd R® are each independently selected {from
H and C, to C; alkyl optionally substituled with cyclopropyl or methoxy,
or, together with the nitrogen alom io which they are atlached, form a
azetidinyl, pyriolidinyl or morpholinyl group; R’ and R?, 1ogether with the
nitrogen alom 1o which they are ailached, form a A—Hw—piperazinyl
group oplionally subslituted with one or two methyl groups and
optionally in the form of its 4-N-oxide; R'® is H, C, 1o Cj alky! optionally
substituled with one or two substiluents selecied ifrom OH, NR*R®,
CONR®R®, phenyl optionally substituied with methoxy, benzodioxol-5-yl
and benzodioxan-2-yl; allyl; pyridin-2-yl; pyﬁdin-A—yl or pyrimidin-2-yl;
and Het is selected from pyridin-2-yl; 1-oxidopyridin-2-yk  6-
methylpyridin-2-yl; 6-methoxypyridin-2-yl; pyridazin-3-yl; pyrimidin-2-y!
and 1-methylimidazol-2-yl. |
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$CH10% & /0fJ. 4 1
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$-c$10% & () - uc$10%
form a 4-R™ -piperazinyl group optionally in the form of its 4-N-oxide;

R is C, 1o Cs alky! optionally monosubstituted with OH: and Het is
selected from pyridin-2-yl; 1-oxidopyridin-2-yl; 6-methylpyridin-2-yl; 6-
methoxypyridin-2-yl; pyridazin-3-yl; pyrimidin-2-yl and 1-methylimidazol-
) 2-yl. '

4. A compound according to any of claims 1 1o 3 selected irom:
3-ethyl-5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-
ylsulphonyl)pyridin-3-yl}-2- (pyridin-2-yl)methyl-2,6-dihydro-7H-
pyrazolo[4,3-d)pyrimidin-7-one; .
3—e1hyl-5-[5—(4-eihylpiperazin-1-y!sulphonyl)-Q—(Z-
methoxyethoxy)pyridin-3-yl}-2- (pyridin-2-ylymethyl-2,6-dihydro-7H--
pyrazolo[4,3-dlpyrimidin-7-one; |
3-ethyl-5-]5-(4-ethyl-4-oxidopiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl}-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-
pyrazolo[4,3—d]pyrimidin-7—oné;
5-[2-(2-methoxyethoxy)-5-(4-methylpiperazin-1-ylsulphonyl)pyridin-3-yl}-
3-n-propyl-2-(pyridin-2-yl)methyl-2,6-gihydro-7H-pyrazolo|4,3-
d)pyrimidin-7-one;
5-[5-(4-ethylpiperazin-1-ylsulphony!)-2-(2-methoxyethoxy)pyridin- 3-yi}-3-
n-propyl-2-(pyridin-2-yl)methyl-2,8-dihydro-7H-pyrazolo[4,3-d)pyrimidin-
7-one;

(+)-3-elhyl-5-|5-(4-ethylpiperazin- 1-ylsulphonyl)-2-(2-meihoxy-1(R)-
. m'ethyleihoxy)pyridin-3-yl]-2-meihyl-?,G-dihydroJH-pyrézolo[d,s-

d]pyrimidin-7-one;
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5. A pharmaceuucal composition compr:smg a compound of formula (1A) or ('B)
as defined in Claim 1, or a pharmaceutically accepiable sall thereof, or a
pharmaceutically acceptable solvale of either entity, together with a

pharmaceutically acceptable diluent or carrier.

8. A velerinary formulation comprising a compound of formula (1A) or (IB) as
defined in Claim 1, or a veierinarily accepiable salt thereof, or a velerinarly
accepiable solvate of either entity, logether with a velerinarily accepiable

diluent or carrier.

7. A compourd of jormula (IA) or (IB) as defined ‘in Claim 1, or a
pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
solvate of either entity, or a pharmaceutical composition containing any of

] " the foregoing, for use as a human medicament.

B. A compound of formula (IA) or (IB) as defined in Claim 1, or a velerinarily
acceplable salt thereof, or a veterinarily acceplable solvate of efther entity, or
a veterinary iormulation containing any of 1he foregoing, for use as an animal

medicament.
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asthma, bronchitis, allergic asihma, allergic rhinitis, glaucoma or diseases

) characterised by disorders of gui moiility.

12. The use of a compound of formula (1A) of (1B) as defined in Claim 1, or a
velerinarily ‘accepiable salt thereof, or a velerinarily acceptable solvaie
containing either entity, ior the manuiacture of an animal medicament jor the
curative or prophylaciic treatment of male erectile dystunction (MED), female
sexual dysfunction (FSD), premature labour, dysmenorrhoea, benign

prostatic hyperplasia =~ (BPH), bladder oullet obstruction,
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asthma, allergic rhinitis, glaucoma or diseases characterised by

disorders of gut motility;

13. The use of a therapeutically effective amount of a compound of formule
(1A) or (IB), or a pharmaceutically or veterinarily acceptable salt thereof,
or a pharmaceutically or veterinarily acceptable solvate of either entity, or
a pharmaceutical composition or veterinary formulation containing any of
the 'foregoing for the preparation of a 'medicament for the treatment or
prevention of .2 medical condition for which a cGMP PDES5 inhibitor is

indicated in a mammal (including a human being).

14. The use of a therapeutically effective amount of a compound of formula
(IA) or (IB), or a pharmaceutically or veterinarily acceptable salt thereof,
or a pharmaceutically or velerinarily acceptable solvate of either entity, or

/ a pharmaceutical composition or veterinary formulation containing any of
the foregoing for the preparation of a medicament for the treatment or
prevention of male erectile dysfunction (MED), female sexual dysfunction
(FSD), premature labour, dysmenorrhoea, benign prostatic hyperplasia
(BPH), bladder outlet obstruction, incontinence, stable, unstable and
variant (Prinzmetal) angina, hypertension, pulmonary hypertension,
congestivé heart failure, atherosclerosis, stroke, peripheral vascular
disease, conditions of reduced blood’ vessel patency, chronic asthma,
bronchitis, . allergic asthma, allergic rhinitis, glaucoma or diseases
characterised by disorders of gut motility in a mammal (including a

human being).
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wherein Y ig halo, and R’, FZ and R are as previously defined in claim 1.
16. A compound zccording te claim 15 wherein Y is chlore.

17. . A compound of formula (IVA) or ({VB):

Rz

AV A) ~ ave)

wherein R, R? and R™ are as previously defined in claim 1.
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wherein R', B?, R* and R" are as previously delined in claim 1.
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reacting a compound of jormula (I1A) or (1iB), respeciively:

wherein Y is halo, and lH“,, R and R® are as previougly defined in this cﬂaim,

with a compound of formula (II1):
A’R°NH (141)

wherein B’ and F® are as previously defined in this claim, optionally followed by

3 - . 3% P ot 4o
of a pharmaceutically or veterinarily acceplable
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product or & pharmaceulically of veterinarily acceptable solvale of either entity.
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A process for the preparation of a compound of formula (&) or (IB) as
defined inclaim 20, or & pharmaceutically or veterinarily acceptable salt
thereof, or a pharmaceuiically or veterinarily acceplable solvale of either
entity, which comprises cyclisation of a compound of formula (VA) or (VB)

respectively:

HNOG
z'ﬁ) H =N
B O N—F
\
NF N N
| ] H
X N Rz
NH, (v NH,  (VB)

wherein R*, R* and R'® are as previously defined for formulae (i) and (IB)

in claim * . 2010 form a compound of formula (IVA} or (IVB):

1;3"3 R HN
N N
= e |
WH, NH,
AVA) ave)

which can be converied to a compound of formula (IIA) or (IIB), by
reaclion with a compound of formula ()} R'RENH wherein B’ and R® are
as defined in claim* 20, said compound of formula (I1A) or (IIB) may in turn

be converled by the process according io claim 20 1o
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form a compound of formula (IA) or (IB) which 1s optionally Tollowed by
formation of a pharmaceutically or veierinarily acceplable salt of the
required product or & pharmaceutically or veterinarily acceplable solvate
of either entity.

22. A process for the preparation of a compound of formula (1A or (IB) as
déﬁned inclaim 20, or a pharmaceutically or velerinarily acceptable salt of
ihe reguired product or & pharmaceutically or veterinarily accepiable solvate
of either entity which comprises cycﬂisétion of & compounds of formula ( DCA)
or (IXB) respectively:

[

i Hémoc N, A '“%'\'0 =N 1
PP v <"
NZ N/\[/ NF N

: H
S | H Rz ‘ ™ ‘ B2
Hﬂ Hll‘
©LA) - om)

wherein H’, Hz,, R and R™ are as defined in claim' 20,
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23. A compound of formule (X),
NE
COOH
NT S
|
/
RA
R
wherein:

R’ 55 OR® whereinR? is Cy 10 C, alky) optionally substituted with one or rwo substifvents selecied
from O3, C, 1o C, 2)koxy, benzylexy, NR*R®, phenyl, furanyl and pyridinyl; C;10 C
cyeloalkyl; 1-(C,to C, alkyl)piperidinyl; tetrahydrofuranyl or ievrghydropyranyl;

R*is SO,NR'RY,

R* 258 R 2re each independently selected from 4 2nd C, 10 C, a1kvl, or, rogether with the
nitrogen arom 1o which they are attzched, Jorm s pyrrolidinyl, piperidiny] or morpholinyl
group; |

R7 and RY, together with the nitrogen siom to which they are ailached, form 2 4RO
piperaziny) group optionally substituied with ane ¢y nwo C, 10 C, alky) groups and'
b]al‘io;va])y in the Jorm of its 4-N-oxide;

R'isH; C, 10 C,alkyl optionally substituted with one oy wa subsituents selected from
OB, NRRE, CONRR®, phenyl oprionally substitvied with C, 10 C,zllcoxny, benzodionaly]
and benzodioxany); C, 10 C, slkenyl; pyridinyl or pynimndinyl;

or 2 salt of such compound, or 2n 2cid chloride derivative of such compound.

24, A compound according io claim 23 selecied from the group comprising:

2-ethox y- 5-(4-cihylpperazim- 1-vlsulphonyl)pyidine- 3-carbozylic acid;
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2-ethony-5- (lt~c‘\hylp)l"pc)'azm- ] -ylsulphonylpyridine 3-cmboxylic acid sodium salt;
4-(4-eihyvipiperazin: 1-ylsulphonyl)-2- (2-methosyerhoxy)pyndine 3-carboxyhic acid
hydrochlori ae;

2-(2-ethonyethony)- 5-4-(eihylpiperazin: 1-ylsuiphonyl)pyridine- 3-carbox ylic ac1d
hydrochlor de;

5-(4-ethylpiperazin- )-yisu]phonyl)-?-(?pnm.ho.\;yprop-]—o>:y)p)n'idinc-3-cm'boxylic acid
hydrochloride;

2-cthoxy-5- (tﬂ.-et]';y'lpipc:razin—]—ylsu1phonyl}pyridine-3-carbo>:y]ic acid chloride

Jyydrochlori de; and

5-(4-6111)'}pi;')erazin-)-y]su]phony])»ﬁ/-(2-melhoxyethoxy)pyrio‘ine-3-carbo>:y]ic acid

chloride hydrochlonde.

25. A compound according 1o clzim 23 wherein e compovnd 1s

2-ethoxy-5- (4-ethylpiperazin-1-yisvlphonyl)pyridine- 3-cerboxylic zcid.



