0 9 MAY 2005 -1 PROCESS FOR PREPARATI ON OF PYRAZOLJ 4, 3-dl PYRI M DI N- 7- ONES
-AND | NTERMEDI ATES THEREOF 5 This invention relates to a process g@ﬁﬂ?ﬂﬁS
preparation of 1-[[3-(6,7-di hydro-1 -nethyl- 7-oxo0-3-p ropyl- 1

.H pyrazol o[ 4, 3-d] pyri m di n-5-yl ) -4-et hoxyphenyl ] sul fonyl ] - 4-

.met hyl pi perazi ne(ot herwi se known as sildenafil or ViagraTM, and

1- Et hyl -4-{3-] 3-

et hyl - 6, 7-di hydr o- 7- oxo- 2- ( 2- pyri dyl net hyl ) - 2H pyr azol o[ 4, 3-d] pyri m di n-5-vyl
] -4- propoxyphenyl sul phonyl } pi perazi ne and key internedi ates thereof. 10
1-[[3-(6, 7-di hydro- 1- net hyl - 7- oxo- 3- propyi--1

H pyrazol o[ 4, 3-d] pyri m di n-5-yl)-4-

et Qoggggengloi:ﬁgéesslﬂoﬁ-wabﬁmAmndm: _ nmﬁsgmm?mmm | ;
male erectile dysfunction ( ss for its

Bt ur e 3odis Fyenon 186iaskd & roseRs ot ihe BRReeaton Phr- (i dhdroiRy e | derm
char act or 1SRy el o dy Tz dPG AR R R pnen ey, o
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a process HOP BRI BRIy Fringhand Ry prAetias¥ fgsee have now four

4-{3-[ 3 ethyl -6, 7-di hydro-7- oxo- 2- (2-pyri dyl methyl) - 2H pyrazol o[ 4, 3-d] pyri m
oy AP el B A8 B LA Sy
there is RiRpRRENGQIRIRAM-HBhIPRIRRAZING (Btherwise known as sildenafil) has been
found to be particularly useful in the treatment of, inter alia, male erectile dysfunction
(WO-A-94/28907), and a process for its preparation is disclosed in EP-A-O463756
15 (example 12) and Drugs of the Future 1997, 22(2): 138-143. An improved process
for preparing sildenafil (over that of EPO463756) is disclosed in EP-A-0812845,

with the characterising final siep involving cyclisation under basic, neutral or acidic

conditions to form sildenafil. A process for the preparation of 1-Ethyl-4-{3-[3-ethyl-
8,7-dihydro-7-oxo-2-(2-pyridylmethyl)-2H-pyrazolo[4,3-d]pyrimidin-5-yi]-4-
20 propoxyphenylsulphonyl}piperazine is disclosed in WO 98/49166 {(example 5B).

The present inventors have now found a process for preparing sildenafil and 1-Ethyl-
4-{3-13-ethyl-6,7-dihydro-7-oxo-2-(2-pyridylmethyl)-2H-pyrazolof4,3-d]pyrimidin-5-yl}-
4-propoxyphenyisulphonyl}piperazine which has advantages over the

25 aforementioned prior art processes.

According to the present invention there is provided a process for preparing a
compound of formula (l1A) and (IB)
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conmpound of forrmula (IA) and (IB) 30 9 MAY 2005 -2 0 CH3 0 CHCH O HN N\
‘CH, CHCH O-EHN N\ N2 N C2 23H H CH C CH CH'b- 025 02 \ O N N CHS [@R205S
(1A)" 5 conprising reacting a conpound of (11A) and (1113) respectively in
the presence of -OR wherein Rin the case of formation of conpound (l1A) is
‘CH2CH3 and R in the <case of formation of conpound (113) is CH2CH2CH3, where
Xis a leaving group: H2INO- CH3 HZNOC x O1 N* x O N/NN N H HCH CH
CH2CH, CH, 2 a 02s, N 02S NCH3 CH2CH3

O (l;H3

CH,CH,CH,0 HN /\

oy ‘\
CH,CH,CH, H,CH,

l\/)\!CH |\/NCH CH,

(14) (IB)

5 comprising reacting a compound of (IlA) and (IIB) respectively in the presence of
"OR, wherein R in the case of formation of compound (lA) is CH,CHg and R in the

case of formation of compound (IB) is CH.CH>CHs, where X is a leaving group:

H NO H, NOC
l( Bo,
@)L CH,CH,CH, Q/‘k CH%

, N
N
k/ CHs k/NCHQCHS

0 (HA) (I1B)



10 0 9 MAY A particular advantage of the present process over that of the
‘prior art is the elimnation of st eps by carrying out a substltutlg@w”m
reaction and ring closure in 'one pot'. The internedi ates of genera
formula (11A) and (1113) forma further aspect of the invention. A key
internmedi ate of the general fornula (I111A) and (1118) (see schenes | and 2
| o hereafter) have been identified in various reactions show ng that such
reactions at |least partially go via a pathway of cyclisation then

nucl eophilic substitution. Accordingly internediates of general fornula
(I''"1rA and (111B) formyet a further asp®ct of the invention (wherein X is
a leaving group). 15 A further major internediate of formula I'VA and |VB
have al so been, i dentdjé’fl ed, ‘sug gesting that there is_al so nucl eoPhl lic

subst i t ut foRaRiEHEY & ?BF@%@ bR Rrﬁﬁ@nttﬁfé‘%ss PMeE Rt &f HieRriokdld isthfovel , form
a further diaegio pb 485; %ﬁgggw 9 D1 2A03cnch IS o8RG

reaction pa are
foll ows S@dEl\/ElCH NH2NOC CH3 CH 20 0 NH CH2GH2CH3

5

The intermediates of generai formula (IlA) and (IIB) form a further aspect of the
invention.

A key intermediate of the general formula (11IA) and (llIB) (see schemes 1 and 2

10 hereafter) have been identified in various reactions showing that such reactions at
least partially go via a pathway of cyclisation then nucleophilic substitution.
Accordingly intermediates of general formula (Il1A) and (11B) form yet a further
aspect of the invention {wherein X is a leaving group).

15 A further major intermediate of formula IVA and IVB have also been identified,
suggesting that there is also nucleophilic substitution before cyclisation (and these

intermediates, where novel, form a further aspect of the invention).




02S N (IVA) CHCONCHS O CH H2NOC'1 3 3 ): NN, x O
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~N H CH 2CH2CH3 CH2CH2CH, 02S N 02S,, N NCH NCH3 0 3 0 (I A é@-&&:} 3
NXFIN"'": 1 /, NN CH2CH2CH, 02S N NCH O 3 (111A) 9 MAY 2005

H2NCC, :r N CH CH2CH 0 0 N N27 CH

-4
Thus the proposed reaction pathways for the formation of compounds (1A) and (IB) are

as follows
SCHEME 1
CH,
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H CH (IVB) 02S NONICH2CH3 0 HZNOC N x O N CH3CH2CH. 0 HN N~ N NIJ) N~
"Z~ ON HCH2CH3 /I CH 2CH 02s" N 02S ~ N NCH2CH3 NCH 2 CH3 (IB X HN N
CH 2CHS X N O 2 S~ NO CH2CH 3 (111B) 9 MAY 2005 The relative |&ﬂ%ﬁ2ﬁon
of internediate$ forned is partially dependent on the nature of X (the
leaving group). 5 Preferably X Is selected fromthe group consisting of
optionally substituted arylsul phonyl oxy, preferably phenyl sul phonyl oxy,
nore preferably a para substituted aryl (phenyl) such as by a ¢ -C4 al kyl
group e.g. p-toluenesul phonyl oxy; d-C4 al kyl sul phonyl oxy e. g.

met haneSLI phonyl oxy; =

SCHEME 2
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nitro or hal o substituted benzenesul phonyl oxy preferably para substituted
€.9. , | o p-bronobenzenesul fonyl oxy or p-nltrobenzenesu[ phonyl oxy; ﬂ®-04

per fl ucroal kyl sul phonyl oxy e.g. trifluorornethyl sul phonyl oxy; o&@i ﬁ%ﬂW@
substituted aroyl oxy such as benzoyl oxy; O -C4 perfluoroal kancyl oxy such as
triflucroacetyloxy; «-C4 alkanoyloxy such as acetyloxy; 1.5 halo;
diazonium G-C4 primary and secondary al koxy such as net hoxy; oxoni um

per chl oryl oxy; quatenaryanmmonjurn O -C4 al kyl sul phonyl oxy; hal osul phonyl oxy
e.g. fluorosul phonyl oxy and ot her fluorinated |eaving groups, halonium and
di aryl sul phonyl anino e.g. ditosyl (NTS2) 20 Suitably X is a halo (fluoro,
chloro, brono or jodo) or nethoxy, and nost suitably it is fluoro or

hl : | h f d t. | de . L Gl d vields, d
nexpensi vie iive PRI GG B e Bk RSB Bl Fnsn B onihSiitied”
benzoic agi dxtheaBatirgdrbyppe used, 25 Herein - OCH2CH3 and - OCH2CH2CH3

(disclosed in'the firsSt” aspect of the invention) are referred to for
conveni ence as -OR -OR can act as both a nucleophile (to displace the

| 2 001 8ol Yk SERAAG o U bl R R aRaBRS s RBIAT o
salt ZOR (AEIAHDbNGId, Préfetas bherglufhofyloxy, more preferably a para substituted
aryl {phenyl) such as by a C4-C4 alky! group e.g. p-toluenesulphonyloxy;

C+-C4 alkylsulphonyloxy e.g. methanesulphonyloxy; _
nitro or halo substituted benzenesulphonyloxy preferably para substituted e.g.
10 p-bromobenzenesulfonyloxy or p-nitrobenzenesulphonyloxy;
C4-C4 perfluoroalkylsulphonyloxy e.g. trifluoromethylsulphonyloxy;
optionally substituted aroyloxy such as benzoyloxy;
C1-C4 perflucoroalkanoyloxy such as trifluoroacetyloxy;
C1-C4 alkanoyloxy such as acetyloxy;
16 halo; diazonium; Cy-C4 primary and secondary alkoxy such as methoxy;
oxonium; perchloryloxy;
quatenaryammonium C4-C, alkylsulphonyloxy; halosulphonyloxy e.g.
fluorosulphonyloxy and other fluorinated leaving groups; halonium; and
diarylsulphonylamino e.g. ditosyl (NTsy).

20
Suitably X is a halo (fluoro, chloro, bromo or iodo) or methoxy, and most suitably it is
fluoro or chloro. The latter have been found to provide particularly good vields, and
inexpensive commercially available starting materials { chloro and fluoro benzoic
acid) can readily be used.

25

Herein "OCH,CH3; and "OCH;CH>CH; (disclosed in the first aspect of the invention)
are referred to for convenience as "OR. "OR can act as both a nucleophile (to
displace the leaving group by nucleophilic substitution) and as a base (to bring about
the cyclisation).

30



netal salt. Modre particularly an alkali (such as sodi um or potassium or

al kaline earth nmetal salt of -ORin a suitable solvent would gi v@ IrMAEtio
“OR in solution. For exanple sodiumethoxide (Na~ QEt) in a suitable
solvent with internediate (1A 5 would formsildenafil. In another

enbodi nent, -ORis fornmed insitu fromROH plus an auxiliary base (i.e. a
base other than -OR). However, in another system ZOR could be used in the
reaction systemwi th an auxiliary base, Preferred enbodi nents of the

i nvention are: lo 1 . the synthesis of conmpound (I A) by reaction of conpound
(ITA): a) with ethanol and auxiliary bas®; optionally in an inert solvent;

b) with ZOEDRaem e gangidiéciry sblatien ifronet hesadl ZOR @vharaiy Z i aloadion) suctbas la

SR W s il A
auxiliary % }‘?mé’[ﬁ éélf'é% J‘dﬁ iA aaéhlfa'ﬂ)% §9I§/ T’ﬁﬂh @)IEVMS%thZ_gﬁ;( :@Q?lHﬁQ@DrForan q

auxi liary base, or an 1ner ven both;

propanol oexampler@:rduumoéthem‘ﬂeqNab’o@Ex) iAs Bhitablb&ohmpit edinainesimditateqliagnt in
whi ch the reaction takes place can be ROH or 20 an inert solvent (or a

mi xt ur eSOfWQutdwmrmaﬂdeﬁaﬁ lacanather embrdiment, SORieforma dnsii rpm i pl@)ﬁm a

I hi | d di f I f
o SUri CoRALKGaR) (RSP dhCchRSERRe] T'alodd o HEYBET o A HHNGT BB 207 1 he

di spl ace”E&Suldfb%aﬁéécPiﬁ thlé\h@ac% ﬁeﬁﬁwﬁh%m ?Jﬁwp%s%f QR then a separate
solvent is not essentially requi ed but an (auxifiary) inert solvent (i.e

a solvent other than ROH) 25 may be used as a co-solvent in the reaction.

30 Suitabl | vent 9 MAY 2005 ethanol (for IA),
(for”'n%) PrbiamrsimeRe el eiyenton g ary o G2 o PPl

10 1. the synthesis of compound (IA) by reaction of compound (l1A):
a) with ethanol and auxiliary base, optionally in an inert solvent;
b) with ZOEt and an auxiliary base in ethanol or an inert solvent or both;
c} with ZOEt and ethanol or an inert solvent or both.
the synthesis of compound (iB) by reaction of compound (1IB):
15 d) with propanol and auxiliary base, optionally in an inert solvent;
e) with ZOPr and an auxiliary base, in propanol or an inert solvent or both;

fy with ZOPr, and propanol or an inert solvent or both,

As will be appreciated the solvent in which the reaction takes place can be ROH or
20 aninert solvent (or a mixture of both). By inert solvent we mean a solvent which will
not form a nucteophile under the reaction conditions or if a nucleophile is formed it is
sufficiently hindered such that it does not substantiaily compete in the displacement
reaction. When ROH is used as a source of "OR, then a separate solvent is not
essentially required but an (auxiliary) inert solvent {i.e. a solvent other than ROH)

25 may be used as a co-solvent in the reaction.

30 Suitable solvents are as follows:



al kanol , -a C3-Cl 2 cycl oal kanol, a tertiary C4-Cl2 cycl oal kanol, a secondary
or tertiary (C3-C7 cycloal kyl)C2-C6 al kanol, a C3-Cg al kanone,

1, 2-di net hoxyet hane, 1, 2- diethoxyetharie, diglyne, tetrahydrofur&ﬁ;MﬁYM%

1, 4-di oxan, toluene, xylene, 5 chlorobenzone, 1,2-dichloroberizene,
acetonitrile, dimethyl sul phoxide, sul pholane, dinethylformam de,

N- et hyl pyrrolidin-2-one, pyridine, and m xtures thereof. A w de range of
auxi liary bases can be used in the process of the invention. Typically the
bases woul d not conpete with -OR in the nucloophilic substitution of X 1o
(i.e.they woul d be non nucl eophilic) by s& tably being sterically hindered.
Pr ef err ed dihaedsl (for |4 cioganok(for IiB) (nﬂnopameimta'l secondaryeirdertady Guelbast he group

© aecondakenolr & i Gratyelodkaribica fartiary C% s ¥ ikoBeh & Resriicatfar e
secondar y o5, & 8GN Gharkord oaldy Aon S 2ldpshoxidiggopadary or

tertiary rimary, 1.5 secondary or tertiary C3-
al kyl )am rthetr@xwmeﬁecﬁlgdwnep@h‘ainwml(qﬁr |1|;1=hd;qxansmiualdar>wlametert i ary

ot al bl tprEbenzand, f TP e PR Bl E{Hl@efiﬁﬁe@aﬁﬁ@&“ﬁwﬁ?sﬁf&o ahe,
- et hyl |
15 o e at RO BRARG, R B RS e, PRl AR AREETAS. e,

tertiary am nes such as trielhylam ne; netal hydr| de, oxide, carbonate, and
bi car bonat Pr ef erab ta t | t t he auxiliary base

or 671 ndopehitid 1058 datitey Eass sandiadsse HH 8 RIOCESE R G TG My
POt sy TIPS SB35 AN ol Vi, S FEYRRRAI i uen
or pot a&m(umth@awoﬁt&lbemhl nucﬂétmmlwyllj)ﬂ suitabibabeingstertaibt lkiddéreen Phdegedup
consisti n%aos]:esqﬁta%lcor alntcse V(\?I]:[h the invention are selected from the group consisting of
metal salts of a sterically hindered alcohol or amine such as a secondary or tertiary |
Cs-Cq2 alkanol, a Cs-Cy2 cycloalkanol and a secondary or teritary (Cs-Cs
cycloalkyl)C4-Cg alkanol, a N-(secondary or tertiary Cs-Cg alkyl)-N-(primary,
15 secondary or feriiary C3-Cs alkyljamine, a N-(Cs-Cg cycloalkyl}-N-(primary,
secondary or tertiary C3-Cs alkyl}amine, a di(Ca-Cg cycloalkylyamine or
hexamethyldisilazane; '
metal salts of 1-methyl piperazine {especially for compound |1A), 1-ethylpiperazine
(especially for compound 1B}, and morpholine;
20 1,5-diazabicyclof4,3,0]non-5-ene and 1,8-diazabicyclof5,4,0]lundec-7-ene;
tertiary amines such as triethylamine; metal hydride, oxide, carbonate, and
bicarbonate.

Preferably the metal of the salt of ZOR and the auxiliary base are independently
25 selected from alkali metals (lithium, sodium, potassium, rubidium, cagsium) or
alkaline earth metals (beryllium, magnesium, calcium, strontium, barium). More

preferably the metal is sodium or potassium.

30 ‘“Preferably the auxiliary base is selected from the group consisting of metal salis of a

sterically hindered alcohol or amine such as a secondary or tertiary C4-C12 alkanol, a



sterically hindered al cohol or am ne such as a secondary or tertiary C4-Cl2
al kanol, a MAY 2005 C3-Cl2 cycl oal kanol and a secondary or tertiary (C3-C8
cyclaal kyl )C, -CB al kanol, a N (secondary or tertiary C3-C5
alkyl)-N-(primary, secondary or tertiary C3-C6 al kyl)amine, a N-(cI-THAY 2005
cycloal kyl )-N-(primary, secondary or tertiary C3-Co alkyl)anine, a di(C3-C8
cycl oal kyl ) anf ne or hexanet hyi di sil azane; 5 1, 5-di azabi cycl o[ 4, 3, d non-S-ene
and 1, 8-di azabi cycl o[ 5, 4, J undec-7-ene; netal hydride, oxide, carbonate and
bi carbonate. More preferably still, the auxiliary base is selected fromthe
sterically hindered bases of the preV| ous paragraph (i.e. all of them

o ot or abl e SRS Abe SEeofdh i tartiankforbe AERIBIRACEaeRtl 4 Nonol
such as  {(88eddeal or Qi ehiciealRAL NY TRy, SBbARIAT o ePBKC, R, ¢ - but ano

or t-anyl 5 To ‘maxi her prete red that at
| east one aﬂqﬂmrmharaé&(@yﬁ]amloeﬂlqmy-me(bhmm,&emmmarterhqryl(\'I@Dgnt) of

auxi liary accor dance e invention. -OR

al so functﬁ@ﬁ@”&@eaaﬁgg éﬁ@H‘%Bﬁfgi’lé?@m%/o'é*ﬂex@@%ﬁq bval ents, (rmr e
preferapl yy val Ieln

pref er rgd eﬁgﬁ%‘atﬁ%}ﬂ d{[ﬁ, ,Uln%n '?) aboveq% el ?é?gg?loﬁ‘ﬁy%ﬁ%c Zt : gast 2 20
equi val entreeia hadoidle,i axlyiebaaﬂ:)cmmb and| hmatbcmﬂeeqw valent of EtOH or PrOH (a
and d respectively ), preferably at least 1 equivalent of auxiliary base
and at least 1 equivalent of ZCEt or ZOPr (b and a respectively) and

preferabl y ?’fﬁ i ).
These are eqU| ["t)/al ent5/%ﬁ?‘#é’éhﬁﬂé@({Qés%@%gl@n%tfeé%mg%%sﬁ?g:gﬁ%{] 8§rb\é%kf§3.
9 MAY 200%f thd @revious paragraph (i.e. alt of them except the metal hydride, oxide, carbonate

10 and bicarbonate),

Most preferably the auxiliary base is the metal salt of a tertiary C4-C;s alcohol such as
the alkali or alkaline earth metal salts {(e.g. Na/K) of t-butanoci or t-amyl alcohol.

15 To maximise yields, it is further preferred that at least one molecular equivalent
(suitably one and a half equivalent} of auxiliary base and "OR are used in
accordance with the invention. If "OR also functions as a base then preferably at
least two equivalents, (more preferably three equivalents) of "OR are present. Thus
for example in preferred embodiments (a) to (f) above, preferably there is at least 2

20 equivalents of auxiliary base and at least one equivalent of EtOH or PrOH (a and d
respectively ), preferably at least 1 equivalent of auxiliary base and at least 1
equivalent of ZOEt or ZOPr (b and e respectively) and preferably at least 2
equivalents of ZOEt or ZOPr ( ¢ and f respectively). These are equivalents with
respect to the molar quantities of 1A or IIB.



The nature of the leaving group (X) may influence the reaction pathway. For
example with reference to scheme 1 for conpound ([A), when X = F the

reaction nostly proceeds via the internmediate illustrated by (1VA) but when
the X = C the 5 pathway shifts more towards the internediate of 9 MMAYG and
when X = OCH3 there is nore of the formula (I I A internediate forned than

the formula (1 VA) type internediate. However, formation of the final
conmpound of forrmulae (1A and (113) fromthe internmediate formulae (I111A)
and (111B) respectively can be encouraged by wusing a higher tenperature and
allowing nore time for formation of the fl%hal product, 10 Preferably the
general reaction is carried out at from500C to 1706C. Thus where X=F, the

. _ o ' |
upaar d_and EhOeE oF B arF o RO el FitRIeRe8 hanr ot ira BAT o Gooat
For X=Q, exingblenati weferdreenersthente 0ffobfompolin@QA), whiee X F g yeatioheast

800C such as éSO-C 15 to 11 OQC) woul d increase the rate; and for X=0CH3,
pr ef er abl ymastepinsegdsvéa e ifermediate Posicateadne(I¥A) babwmpentihe ¢astClihe ooc

Compounds e ePiS PRSNGSR oS P (S e W KT P T eaai 1y
20 avai | abherslsahbrangf IRt BHmals (IfiAY irsaBdiate fnidiethanuhe fdepulat(eda) fypehe
following reaction schenmes. Reaction schenme 3 is illustrated for compound

(1A and seksmediate; However: frmadiong! the diselinempouss of ormoulem (Mbosd (8) h
el e ene ool AT SRl SR Aol BAETAGheRY
chl or osul pieig @ higisérckenpdrature dinat &lloWihgdmbe firetor agiatidn\dftthe final product.
N net h%p[ perazine in the presence of
Preferably the general reaction is carried out at from 50°C to 170°C. Thus where
X=F, the reaction temperature could be anything from about 50°C, preferably 60°C
upward and the rate of formation of the final product would be very good. For X=ClI,
preferably a temperature of 60 to 170°C, more suitably at least 80°C such as (80°C
15 to 110°C) would increase the rate; and for X=OCHjs , preferably a temperature of at
least 80°C, more suitably at least 110°C (such as 110°C to 140°C) would increase

the rate to the final product.

The compounds of general formula (t1A) and {11B) may be obtained from readily
20 available starting materials for example, by the route depicted in the following
reaction schemes. Reaction scheme 3 is illustrated for compound (1A) and scheme

4 is illustrated for compound (IB).

25



5 a base, such as a tertiary amne, nore particularly triethylamne and a
suitabl e sol vent such as acetone or water to forminternediate (VI 9[@
(I1A) is formed by reaction of internediate (VIIA) and 09 MAY 2005
4- am no-| - nmet hyl - 3-propyl -1 H pyrazol e-5-carboxam de (conpound | XA) in the
presence of a coupling agent, such 10 as 1 -(3-di nothylaminop ropy])
-3-ethyl carbodi|l m de hydrochl oride and where desirable also in the presence
of a base and/or an accelerator. In one exanple of a coupling system the
carboxylic acid function of (VIITA) is first of all activitated using about
a 5% excess of a reagent such as N, N -cafbonyi di mi dazol e (as coupling

agent) in a suitable solvent, e. ethyl acetate, at from about room

g.
' t ' . . ¢ . .
i dazal | b telctefigRss sERetis 3 hp BRI BEFOAIB (UAS WORBEdRENTRS 1 e
i nt er medi agibdiintibd)i.c.ogriodpd issuplicdcidtderivagivebyazattion WA chioroshiphphizsence
of 1-hydroxybenzotriazole, triethylamne and I-

(3- di net hfya%iﬁh hsFHpdiake {e\f@s)riwh%r]mcﬂ wWithNHyeihwinpeazing indbe csagrnndof
Car boxai 8 Pt SYerLECHCtbady afiED Inar diriE iy RACRYIrhine M E0MBR, i

on char cogblveriasmeoumdaddidne or vedier® fbrmciateraedigien®iA)n an anal ogous
fashion to that of 25 conpound (1A). Mre particularly, internediate (VIJB)

is prepared by reacting (MA) wth N-ethyl piperazine; and internedi ate
(1113) i's fonTedoiie PO LI HSETRULRHE (VARTBRHESEN {Bhetfplal iR 1. O
pyrazole-5-carboxamide (compound XA} in the presence of a coupling agent, such
10 as 1-(3-dimethylaminopropyi)-3-ethyl carbodiimide hydrochloride and where
desirable also in the presence of a base and/or an accelerator. In one example of a
coupling system, the carboxylic acid function of (VIIA) is first of all activitated using
about a 5% excess of a reagent such as N,N-carbonylidimidazole (as coupling
agent) in a suitable solvent, e.q. ethy! acetate, at from about room temperature to
15 about 80°C, followed by reaction of the intermediate imidazolide with (IXA) at from
about 20 to about 80°C. In ancther example, intermediate (VIIA) could be coupled
to the pyrazole (1XA) in the presence of 1-hydroxybenzotriazole, triethylamine and 1-

(3-dimethylaminopropyl)-3-ethyi-carbodiimide hydrochloride.

20 Compound (IXA) is formed by reducing 1-methyl-4 nitro-3-propyl-1H-pyrazole-5
carboxamide (VIIA) such as by hydrogenation in the presence of 5% palladium on

charcoal.

Compound (I1B) (scheme 4) can be formed in an analogous fashion to that of

25 compound (1A). More particularly, intermediate (VIIB) is prepared by reacting {VIA)
with N-ethylpiperazine; and intermediate (11B) is formed by coupling intermediate
compounds (VIIB) and (IXB).



(VA) (VIA) SOP (02 Hsop NCH3 (VIIA) CH'S CH3 H2NOC H2ZNOC I N\ NN\ N

H 2N 02N CH2CH, CH, CH2CH2CHS (iXA) (VIIA) 0 CH3 | N CHS CH3CH20 HN | m
\ H2NOC | N x N/ ©OON CH CH CH H CH CH CH 3 02 NNCH (1A  SP2MAY 205H3
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-14 The internedi ates of general fornulae (VIIA) and (VI 113) are novel and
forma further aspect of the invention (wherein X is as defined g

herei nbefore) 5 The invention will now be described by way of examQI eM%Ynﬂﬂ%
with reference to the follow ng exanples. Exanple 1. (1 a)

5- Chl ar osul phonyl - 2-f| uor obenzoi c acid (Conpound VIA, X=F) Commercially
avai |l abl e 2-fl uorobenzoic acid (759, 0.54Mdi) was added to 10

chl or osul phoni ¢ acid (320g) over 15 minutes, stirred for 30 m nutes then
heated to 902C for 41/2 hrs. Once cool, the reaction was quenched onto
ice/water (1.5kg/324n{) and granulated fdé- | hr. The precipitated product
was filtered, water washed and dried at 509C under vacuo to give the title
conpound (The.imtgrmegliatesiof genaramdam*eulael(wm a8d((VIIB) are novel and form a further

2-Fluoro erazi nvi enzoj ¢ aC| d (Conpound VIIA
5o A sopspeanpioneanvaitisRulfaeiong i 54 KRR ABERSBPErEE] 4 (a7 oo 0. 2ol
in acetone (250mM) was added to a mxture of N-nethyl pi perazi ne (22.04g, 20
0.22nol) and triethylam ne (24.299, 0.24nol) and the reaction was stirred at
anbi ents f dhetihvetidrowillsnowWbe dascribed byagay of exarmple ohly wills tdferengestolthd was
recrystal% FEd fromwater to afford the title conpound (1 4.63g, 24.2% as a
white sol ff© SF‘@F%S 2.30 (31-1, s), 2.58 (4H, n), 2.95 (41-1, n), 7.52
(1 H M, exdni¥e iH, m, 8.10 mz (Found: 303 [MtH ', 100% C, 21-116FN204S
requires (1 c) 4-Amno-1 -nethyl-3-propyl-1

H- Pyr azol ét&- c &rGbloapsudehonyl-2-flucrobenzoic acid (Compound VIA, X=F)

Commercially available 2-fluorobenzoic acid {(75g, 0.54Mol) was added to

10 chlorosulphonic acid (320g) over 15 minuies, stirred for 30 minutes then
heated to 90°C for 4% hrs. Once cool, the reaction was quenched onto
ice/water (1.5kg/324ml} and granulated for 1 hr. The precipitated product was
filtered, water washed and dried at 50°C under vacuo to give the title
compound (99.7g, 78.1%) as a white solid.

15

(1b) 2-Fluoro-5-(4-methyl-1-piperazinylsulphonyllbenzoic acid
{Compound VilA, X=F)

A solution of 5-chlorosulphonyi-2-flucrobenzoic acid (47.72g, 0.2mol) in

acetone (250ml} was added to a mixture of N-methylpiperazine (22.04q,

20 0.22mol) and triethylamine (24.29g, 0.24maol) and the reaction was stirred at
ambient for three hours. The mixture was filtered, the resulting solid was
recrystallised from water to afford the title compound (14.63g, 24.2%) as a
white solid. & (DMSO): 2.30 (3H, s), 2.58 (4H, m), 2.95 (4H, m), 7.52 (1H, m),
7.90 (1H, m), 8.10 m/z (Found: 303 [M+H]", 100%, C12H1sFN20,4S requires

25 303).

(1c) 4-Amino-1-methyl-3-propyi-1H-pyrazole-5-carboxamide
A stirred suspenson of 1-methyl-4-nitro-3-propyl-1H-pyrazole-5-carboxamide

(EP-A-0463758; 237.7 g, 1.12 mol) and 5% palladium on charcoal (47.5 g) in
30 ethyl acetate (2.02 1) was hydrogenated at 344.7 kPa (50 psi) and 50°C for 4




A stirred suspenson of 1 -nethyl-4-riitro-3-propyl- 1

‘Hpyrazol e-5- Garboxam de (EP-A-0463756; 237.7 g, 1.12 nol) and 5% pal | adi um
on charcoal (47.5 g) in 30 ethyl acetate (2.02 1) was hydrogenat el9a4ay3ay4. 7
kPa (50 psi) and 509C for 4 MAY 20G hours, when the uptake of hydrogen was
conplete. The cool reaction mxture was filtered, then the filter pad
washed with ethyl acetate, the conbined filtrate and washi ngs thus
furnishing an ethyl acetate solution of the title 5 conpound (EP-A-0463756)
whi ch was of sufficient purity to use directly in the next stage of the
reaction sequence. (11 d) 4-f2-Fl uoro-5-(4- nethVl- 1 -p 1lpe razi nyis

ul phonyl ) benzamidol- 1 -methyl-3-p r0|3 - -yl 1 Hpyrazoi e-5-carboxamni de.
(Conmpound | A X=F) 10 4-ami no- 1 - nmethyl-3-p ropyl- 1

H pyrazol e- 5- CﬁbQ@S@\mérﬂme(Gpta% @f h?dﬁﬁéﬁﬂuﬁé bomﬁéte?dﬂ@cé& BadlisPRiRiues Of
2-fluoro-5-(4-nethyl-1 RI pe razinyls phonyl) benzoic acid (2.0g, 6.94muol
), triethyl ani mas(fitered, thee.tbeditet pad washed with ethyt acetate, the combined

1- (3-di net hyl agj, nopropyl ) -.3- et hyl car bodi i m de, hydrochl orj de . 3

6. Sanmol ) and HRyaraRkAacE ML RENEalR Suvb aher SPhtEndttba e 15 o
et hyl gcet at e gaRifolinaePd ACoH 6370985 WHISR wed WU sufficléft 5iftitg td @Be HirecHy fn WRS
stirred for 12 hours at anbient tenperature. The reaction m xture was
stripped down nexkstagelofdng reaction sahuesiceg col um chr omat ogr aphy (fl ash
silica, 30:70, mathanol :ethyl acetate). The title conpound of preparation
was further purified by dissolving in dichloronethane and washing with
saturat ed(Zf) sg ELF[UB#&SI(HQHQ{J;?{I-%Qéiﬂéiéﬁhy@m&&ﬁ%mgrﬁaﬁﬂdi%]? -@rﬁbtmts_sﬁép)ﬁped
down under ‘vatlumto produce & soll ch was drre 0 affor e

title 8. (ponmpeound iI4, X=F

10 4-amino-1-methyl-3-propyl-1H-pyrazole-5-carboxamide (1.27g, 6.94 mmol)
was added to a suspension of 2-fluoro-5-(4-methyl-1-
piperazinylsulphonyl}benzoic acid (2.0g, 6.94mmol }, triethylamine (0.70g,
6.92mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(1.33g, 6.94mmol) and 1-hydroxybenzotriazole (0.94g, 6.96mmol} in a mixture

5 of ethyl acetate (20ml) and dichloromethane (20ml). The reaction mixture was
stirred for 12 hours at ambient temperature. The reaction mixture was
stripped down to an oil and purified using column chromatography (flash
silica, 30:70, methanol:ethy| acetate). The title compound of preparation was
further purified by dissolving in dichloromethane and washing with saturated

20 sodium bicarbonate solution. The organic solution was stripped down under
vacuum to produce a solid which was dried (40°C) to afford the title
compound (2.1g, 64.8%) as a white solid.

m.p. 210-212°C. Found: C.51.15; H, 5.81; N, 17.90. C2H27FNgO4S requires
C, 51.49; H, 5.83; N, 18.01. § (CDCly) : 0.95 (3H, t}, 1.62 (2H, m), 2.30 (3H,

25 s), 2.50 (6H, m), 3.10 (4H, m), 4.10 (3H, s), 7.41 (1H, m), 8.00 (2H, m), 8.50
(1H, m). m/z (Found: 467.18909 (IM+H]", 37%), CooH2sNsO4SF requires
467.1890).



mp. 210-2120C. Found; C 51.15; H, 5.81; IN, 17.90. C20H27FN604S requires

C, 51.49; H 5.83; N, 18.01. 5 (ODC[s) : 0.95 (SH, t), 1.62(21-1{]@‘”% 30
(31H, 25 s), 2.50 (61H, m, 3.10 (41-1, m, 4.10 (31-1, s), 7.41([3 '?—i Q‘[f’)

8.00 (2H, m, 8.50 (1 H mM. mz (Found: 467.18909 ([MtH"', 37%,

C20H28N604SF requires 467.1890). 9 MAY 2005 (1 e) | -rr3-(6,7-dihvdro- 1

- met hyl - 7- oxo- 3-provvl -1 H pyrazol o[ 4, 3-dl pvrj m di n-5-vl) - j
4- et hoxyphonyl | sul foriyll-4-nmethyl pir)erazine. (Conpound I AJ Potassium
t-butoxide (0,74g, 6.60mvl) was added tqQ _a suspension of the 5 title

conmpound of exarrpl e (1 d) (1.00gq, L20rrrm'|53 n et hanol (5n1) and the mxture
f 4 :

down o ahieh | 1

‘ XDz { Ny -.'. Qi A}>e
Wi th saturat ed 598 g@mﬁm@gﬁaﬂ a4s,ﬁg ra'i'ﬁ'%@ €o lﬁfg,(#g to the or gani c
sol ution over m nutes, a prec ere dried to 10
afford the tit I%tawmmd%tpmdﬂqpmw(ﬁ ﬁ@mmmlhwae E&'hiaddo a?ensg@‘tsmn pkHd on of

e

I

6.53; N, 17.68 Qt&@'\@@ heat@a%de?%?ﬂux f&r’481h6’iﬂs($hb réécnciln r?#xt(u?elwés :
2.13 (31H s), TONSE .18 (51-1, m,
7.32 (1 H d), s?ﬂp&:[ed(ddwnto @, oil arid pﬂlle@bgrﬁBsmﬁﬁg Mdmmaro['lmhﬁme, amdo% .
C221- 1311 N604S. 475, 2 tion. al nost _entirely via
i nter nedi ate | &S ?&?ﬂjwﬁgrﬁa“ﬂr@ieiﬁ?@luélp quwé‘n BRGNS 298t e
2: the organic solution over 10 minutes, a prec:pltated solid filtered and dried to

10 afford the title compound (1.1g,100%) as a white solid. Recrystallisation of the

title compound from ethyl acetate affords a solid with m.p.184-186°C. Found:
C, 55.49; H, 8.35; N, 17.72. C2oH31Ng04S requires C, 55.58; H, 68.53; N,
17.68. 6 (DMSO) : 0.96 (3H, 1), 1.30 (3H, 1), 1.72 (2H, m), 2.13 (3H, s), 2.36
(4H, m), 2.72 (2H, 1), 2.90 (4H, m), 4.18 (5H, m}, 7.32 (1H, d}, 7.80 (2H, m).

15 m/z (Found: 475.214800 ([M+H]", 100%). Ca:H31NeO4S. requires
475.212751).

The reaction went almost entirely via intermediate IVA, and went o
compietion in less than 48 hours.
20
Example 2:
(2a) 2-Chloro-5-chlorosuiphonylbenzoic acid (Compound VIA, X=Ci)
Commerically available 2-chlorobenzoic acid (80.0g), (0.5mol), was added

~ portionwise to chiorosulphonic acid (320g) with vigorous stirring. The reaction
25 was heated to 95°C for 6hrs then cooled overnight to room temperature. The
solution was quenched onto ice/water (1.5kg/324 ml) and stirred for 15min.
The precipitated product was filtered, water washed and dried at 50°C in
vacuo, to give the title compound (111.19, 85.2%) as a white solid with m.p.
140°C. & (CDC13): 7.42 (1H,m), 8.27 (1H,m), 8.75 (1H,m).
30



(2a) 2-Chloro-5-chl orosul phonyl benzoic acid (Conpound VIA X=0)
Comrerically avail abl e 2-chl orobenzoic acid (80.0g), (0,5nol), was 0SRAY00%
portionwi se to chl orosul phonic acid (320g) with vigorous stirring. The
reaction 25 was heated to 952C for 6hrs then cool ed overnight to room
tenperature. The solution was quenched onto ice/water (1.5kg/324 m) and
stirred for 1 Smn. The precipitated product was filtered, water washed and
dried at 509C in vacuo, to give the title conpound (111. 1 g, 85.2% as a
white solid with mp. 140'C. S(CDC13):7.42(1H m,8.27(IH mM,8.75(I1H M. 30
0 9 MAY 2005 -17 (2b) 2-Chloro-5-(4-neth{l -1

-1)[r)erazinyl sul phonvl)benzoic acid (Conpound VIIA  XHQJt 5 The above
conpound was prepared by addi ng 2-chl oro-5- chl orosul phonyl benzoic acid to
1.25 nol &h)i v2+(éhﬂbrce}5-(m—meﬂwmi-pieeimﬂﬂlnhomﬂbtmnz{d&m’abini)(@mdmur&t\/dhc
conditions. Th | Ie conmpound was then isolated as a solid (81.7%.
Recrystal |l i satt ’ 10 the title conpound from acetone: water affords a

35, 16: %1 h4m7§T“%%§@§%@?%w%%ﬁ£8§@ kL A PRV )

6 (DI VISO: 2 ﬁﬁlo(“&mphorwlbeﬂztﬁﬁ atidHo ’n)':’5 rﬁo!%qL(MdleﬁJt ohiN;etbypiperadding,inm , 15

9.95 (1 H 5s), nd 3 100% C, 2! H 6Cl N204S requi res 319).
(20) g r 2- Chl O]N@ej %(Iﬁ raf[cwlc_:ﬂmd[tlons ° _ g )
- Pl r)erazinvi sul phonyl ) benzam dol - | - net hyl - 3- pr opyl w

1H pyrazol e- 5- car boxam de. (Commound HA, X=C) 4-Anmi no-1 -nethyl-3-propyl-|I
H- pyr azol e- 5- c¥hbditlerdatiep¢iin@égs thén &iated)as a solid (81.7%). Recrystallisation of

10 the title compound from acetone: water affords a solid with m.p. 304-6°C, and

the following characteristic data:

Found: C, 45.186; H, 4.71; N, 8.64. C12H15sCIN204S requires C, 45.21; H, 4.71;
N, 8.79. 6 (DMSQO): 2.20 (3H, s), 2.50 (4H, m), 2.95 (4H, m), 6.75 (2H, m),
15 8.95 (1H, s), m/z (Found: 319 [M+H]", 100% C12HsCINO,4S requires 319).

(2c)  4-[2-Chloro-5-(4-methyl-1-piperazinylsulphonyl)benzamido]-1-methyl-3-propyl-

1H-pyrazole-5-carhoxamide. (Compound [IA, X=Cl)

4-Amino-1-methy!l-3-propyl-1H-pyrazole-5-carboxamide (2.86g, 15.68mmol)
20 (example 1c) was added to a suspension of 2-chloro-5-(4-methyl-1-
piperazinylsulphonylbenzoic acid (5.0g, 15.68mmol), triethylamine (1.59g,
15.68mmol}, 1-(3-dimethylaminopropyi}-3-ethylcarbodiimide hydrochloride
(3.00g, 15.68mmol), and 1-hydroxybenzotriazole (2.12g, 15.68mmol) in
dichloromethane {50ml). The reaction was stirred for 48 hours at ambient
25 temperature, a further portion of 1-(3-dimethylaminopropyl}-3-ethyl
carbodimide hydrochloride {1.00g, 5.2mmol} added and the reaction stirred
for a further 48 hours at ambient temperature. The reaction mixture was
washed with saturated sodium bicarbonate solution and ethyl acetate added
to the separated organic solution over ten minutes. The mixture was stirred
30 for ten minutes and a precipitated solid filtered, and dried to afford the title



20 (exanple 1 c) was added to a suspension of 2-chloro-5-(4-nmethyl-1 pipe
razi _nyls ulp honyl) be nzoic acid (5.0g, 15.68mmvl), triethylam neg o MAGRH
15. 68mmol ), 1- ( 3-di met hyl ani nopropyl ) - 3- et hyl ear bodi i ni de hydrochl ori de
(3.00g, 15.68mmol), and 1-hydroxybenzotriazole (2.12g, 15.68mmmol) in

dilchl oronet hane (50m ). The reaction was stirred for 48 hours at anbient 25
tenperature, a further pwWon of 1-(3-dinethylam nopropyl)-3-ethyl

car bodi m de hydrochloride (1.00g, 5.2mmvpl) added and the reaction stirred
for a further 48 hours at anbi ent tenperature The reaction m xture was
washed with saturated sodi um bi carbonat €'8ol uti on and et hyl acetate added
to the separated organic solution over ten mnutes. The m xture was stirred

30 f t ' I Pl t Lol T igl ) ' d
the 11116 0o HRITSGEE BGIERL TE irT1G, 5 (S Uin 6Dl alorey) .
(Z}gg (Zﬁ- 1, t):or,n)égﬁvﬁa3 |(43311 ), 2ne)0 %424 ), (2850 (2}){7mg 2@5((41& ), @90 (23[50?( 230 M,
m z (l(:ouhdm ’ 5(65H1ab§0%2 (%Wmé;] 10. 02(8'7!) s). Srsfzcﬁamﬂ 50516 ([Mehl@ﬁ 5 @8%). a
505. 14Q073 7- 3- | -

H pyr azol 024 3- &%p%?ﬁﬁ\?gi%l{a 3{9$M%S 505. qﬁba%’) oX0-3-prot)y

4- et hoUnhenvi | sul fonyl | - 4- rret hyli)ir)erazine. (Corrpound [ A Pot aSSI um

t - but oxi dg?(g)l A3

conmpound exan

m xture was heait—@dilcumﬂb&nyl@Ifuagli-éfmgﬁly@mmm‘ﬂaegmgbum@l@t eacti on was

djusted to 6, d th t at ed lid fj]t d
o ared 1o Eateuiy bR P desrsrhing!) wal adtieBh o Stardnision ptih@ere
conmpoupgd from ﬂstda‘rhpmﬁﬂpew)&arhﬁlb%) (ﬁé@g d@ésmﬁeq'uﬁi ethdrivl gﬂzmnib
(CDC13): 1.01 (31 1, 15 t), (3H, s)

2.50 (4H, m, anﬁ'&dre :‘masiheat)epl LBIr:@r(reillwx for 48 hours. The pH of the reaction was
adjusted to 6, using 1N hydrochloric acid, the precipitated solid filtered and

dried to afford the title compound. Recrystallisation of the titte compound from
methyl isobutyl ketone afforded a solid with m.p 188°C. & (CDCls): 1.01 (3H,
15 t), 1.62 (3H, 1), 1.88 (2H, m), 2.30 (3H, s}, 2.50 (4H, m), 2.95 (2H, 1), 3.13 (4H,
m), 4.30 (3H, s), 4.39 (2H, q) 7.15 (1H, d), 7.82 (1H, m), 8.82 (1H, m}. m/z
(Found: 475.2127 ([M+HT", 100%). Ca22H31NsQ4S. requires 475.212751).

Intermediate of formula IVA was prepared in accordance with EP-A-0812845,

20 ~ and intermediate of formula IllA, X=Cl was prepared in accordance with
example 2(e) herebelow. These intermediates were then used as markers for
comparison of hplc samples taken from the reaction mixture during step 2(d),
in order to deduce the reaction path.

25 Intermediates IlIA (X=CI) and IVA were observed (by hplc) in & ratio of about
20:80 respectively.

2(e): 1-[4-Chloro-3-(6,7-dihydro-1-methyl-oxo-3-propyl-1H-pyrazolol4.3-d]pyrimidin-
S-vDphenyisulphonyl]-4-methyipiperazine, (Compound llIA, X=Ci)

30 Potassium #-butoxide (0.24g, 2.14mmol} was added to a suspension of the




m, 4.30 (31-1, s), 4.39 (21-1, ) 7.15 (1 H d), 7.82 (1 H m, 8.8 é

M. mlz (Found: 475.2127 ([MrH ', 1009 . G22H31N604S. requires 476 MADHER) .
Internmediate of formula I VA was prepared in accordance wi th EP-A-0812845, 20
and internediate of fornmula Il11A, X=Cl was prepared in accordance with
exanple 2(e) herebel ow. These internediates were then used as markers for
conpari son of hplc sanples taken fromthe reaction m xture during step 2(d),
in order to deduce the reaction path. 25 Internediates II1A (X=C) and | VA
wer e observed (by hplc) in a ratio of ab 5 20: 80 respectivejy. 2(e):

144- Chl cr 0- 3467-di hydro-1 -net hyl - oxo- 3- g opyl -1 Hpyrazolo[4,3-dl Pyri m

i di n- 5-yl)phenyl sulr)honvil -4-nmethvlr)ii)erazine, (Conpound IIIA X=Cl) 30

WAy 2065 - 10" e PERpInglth o MAEIS) (190 M) o RUBRRRTSRN And B8 ol
(5n) and the rrmxbmremwhmtbdatmiérmefdﬂfforeEDmOLfrsrTh@(Dem:tmmlehm waacti on
T o e BB R SabE e taRe Wi i TS 2
DVSO .90 4 2H,
D2 8 (an &?HPOWC@%&& (5%57& P aumisfielin.poz0m208o oo g L

d), 7.85 (11 H{3HW)t), 17D ( 2(-mel)1Q131®-l 13982 39 (iHHm), 2188 YH, 722192646, N$93S
requires 465.14756 rosul phonvi - 2- met hoxvbenzoi c

aci d (Conpound4 \ﬁIQAa)H( o 58 rEIBQI I"S?‘)Qqsf)aﬂ@)“é"ﬂw@taﬁ)ﬁ(%éﬁidﬂ acid (1
5.29, 0. 1 ol %%eﬁwfwmqm%@yos MLOERSAH I P fireaCA 6. ( 2P54B0) over

30mn with ice COO|I

10 Example 3:
(3a) 5-Chlorosulphonyl-2-methoxybenzoic acid (Compound VIA, X=0QCH=)

Commercially avaitable 2-methoxybenzoic acid (15.2g, 0.1 mol} was added

portionwise to chlorosulphonic acid (52.43g) over 30min with ice cooling.
Thionyi chioride (11.9¢g, 0.1 mol) was added and the reaction stirred

15 overnight. The reaction was quenched onto ice/water (250g/65ml) and the
precipitated product granulated for 1hr, filtered, water washed and oven dried
to give the title compound (23.56g, 93.9%) as a white solid with m.p. 138-
140°C. 3 (CDCls): 4.18 (3H, ), 7.23 (1H, d), 8.21 (1H, d), 8.78 (1H, s).

20 (3b) 2-Methoxy-5-(4-methyl-1-piperazinylsulphonyl)benzoic acid

The above compound was prepared by adding 5-chiorosulphonyi-2-
methoxybenzoic acid to 1.1 mol equivalent of N-methyipiperazine and 1.2 mol

equivalents of triethylamine in acetone (5mi/g).

25 The title compound was then isolated by filtration, as a solid (72.1%), with the
following characteristic data:
Found: C, 49.70; H, 5.76; N, 8.75. C13H1sN>0OsS requires C, 49.68; H, 5.73;
N, 8.92. § (DMSO): 2.15 (3H, s), 2.35 (4H, m), 2.90 (4H, m), 3.90 (3H, s),
7.25 (1H, m), 7.10 (2H, m), m/z (Found: 315 [M+H]", 65% C13H1gN-OsS

30 requires 315).



- Thionyl chloride (1 1.9g, 0.1 nol) was added and the reaction stirred 15
overnight. The reaction was quenched onto icelwater (250g/65nm ) and the
preci pitated product granulated for 1 hr, filtered, water washed and

dried to give the title conpound (23.56g, 93.9% as a white solid vﬁﬁﬁﬁﬁi 3
138- 1400C. 8 (CDC13): 4.18 (3H, s), 7,23 (11 H, d), 8.21 (1 H d), 8.78 (11
H 5). 20 (3b) 2-Methoxy-5-(4-nethyl- 1 -pipe razi nyls u [p honvl) benzoi c
acid The above conpound was prepared by addi ng 5-chl orosul phonyl -

nmet hoxybenzoic acid to 1.1 nol equival ent, of N-methyl pi perazine and 1.2 nol
equi val ents of r# %Q' .2

then isolated b - : :
characteristic data: Fe : nb@Q§$ requires
C, 49,68 H 5.73: o ' M2, 90 (4H
m, 3.90 (31H, &)’nlxtu‘r’e 2:52(rmeﬂ=nox1y)5 (ZV-meih(fIQlepQrazmylsu{mmm@beﬁi&c[dkzild-l] 65%

(a-mothyl - 1 - pe Qe BAGRYIRD W gl peaslin(1ades 3ommal
3-prol 3yl -1 prdta-‘ﬂamérrra%t{%ﬁm flas sé.ﬁ%@iﬁewﬂﬁny u éap%% 46\5%?11”6 of

2- met hoxy- 5- (4- et -1 -pipe razi nylsu enzol c aci 2.00
6. 36mmol ) and maeﬂrm‘ gal-prdpyrhh-ldazatcde{&cﬂm@xﬁwﬁmrﬁhnBgiESFmoljlancbrret hane

(20mM ) was stirre or. three haqu at 3000. n | -3-pr
L byt nzo) o 5 cAlBRMARS (040 tapmitolhnats poaea S fhe madoaiietgly,
6. 32mmol ) wer e ggidediol agtHisurs %%Htﬁ?@nt”i’eﬁﬁébé’rétﬁ@dThé'rééét%ﬁ@%u@wﬁ@ﬁi h%
anbi ent tenperature. The reaction m xturée was washed saturate I'um
bi car bonat e solwith saturated sceidamaiiearbongtenscluton,uheseparated organic solution
10 stripped under vacuum to produce a solid which was dried (40 °C) to afford
the title compound (2.74g, 90%) as a white solid. m.p. 182 °C. Found: C,
52.42; H, 6.36; N, 17.31; Co1H3NsO5S requires C, 52.71; H, 6.32; N, 17.56. &
(DMSO) : 0.90 (3H, 1), 1.680 (2H, m), 2.12 (3H, s), 2.32 (4H, m), 2.42 (2H, 1},
2.90 (4H, m), 3.90 (3H, s), 4.00 (8H, s), 7.32 (1H, s} 7.42 (1H, d), 7.80 (1H,
15 s}, 7.90 (2H, m), 9.70 (1H, s). m/z (Found: 479.2088 ([M+H]", 52%).
C21H31Ns05S. requires 479.207665).

(3d) 1-[[3-(6.7-dihydro-1-methyl-7-ox0-3-propyi-1H-pyrazolo[4,3-dipyrimidin-5-yl}-
4-ethoxyphenvilsuifonyll-4-methvlpiperazine. (Compound 1A)

20 Potassium-t-butoxide {146mg,1.30mmol) was added to a suspension of the
title compound of step 3¢ (200mg, 0.43mmol) in ethanol (4ml) and the mixture
was heated under reflux for 120 hours. The reaction mixiure was cooled and
the pH of the reaction was adjusted to 6, using dilute hydrochloric acid. The
precipitated solid was filtered and dried to afford the title compound (60mg,

25 29%) as an off white solid with m.p. 187°C. 8 (CDCls): 1.00 (3H, 1), 1.62 (38H,
£}, 1.90 (2H, m}, 2.22 (3H, s), 2.50 (4H, m), 2.95 (2H, t), 3.10 (4H, m), 4.30
(3H, 8), 4.38 (2H, q), 7.15 (1H, d), 7.82 (1H, d), 8.82 (1H, s}, 10.85 (1H, s).
m/z (Found: 497.199635 [M", 100%)]. C22HaoNsO4S. requires 497.194695).



10 stripped under vacuumto produce a solid which was dried (40 OC) to
afford the title conpound (2.74g, 90% as a white solid. mp. 1820%6945\2}66%
0, 52.42; H 6.36; N, 17.31; C211-1301\1605S requires C, 52.71; H'%"504
17,56, 8 (DwvsO) : 0.90 (3H, t), 1.60 (2H, m, 2.12 (3H, s), 2.32 (4H m,
2.42 (2H, t), 2.90 (4H, m, 3.90 (3H, s), 4.00 (3H, s), 7.32 (1 H s) 7.42
(1 H d), 7.80 (1 H 15 s), 7.90 (2H m, 9.70 (1 H, s). mlz (Found:
479.2088 ([M+H] ', 52% . C21 H31 N605S. requires 479.207665). f3d)

1-[[3-(6, 7-di hvdro-1 -not hvl -7-o0xo_3- propVI 1

H gyrazol or 4, 3-dl pyri m di n-5-vl)-

4- et hoxvr) henvl I sultonvil-4-nmethyli)ir)erazine. (Conpound |IA) 20

Pot assi um Fde: Qﬁtﬂf

title corrp_f)uérzgﬂ@wléﬁ)lergé@@é@g%ﬁ h ngrmé?ﬁgl n e%]%g%o@l%ﬁ%n%éaar:ad?%he m xture
was heat edonhgkrcaraparison dosarpled them fronTire rezgtion onixtaretdurngrstep @jd).ed and
the pH of the reaction was adj usted to 6, using dilute hydrochloric acid.

The reC| so).i,d fllter drje aff rd the ti onmpound
(eom;f’ S Ty itz Of el Sl keOd i cang fnsbiveiata i thps

t .62 J 50 4H, 2.95 (2H, t),
3) 10l ian (C%IS'E:I‘VGCI b}/ hPi'c 9% §a?tlb'49mb0&7%23(§ ?é’épe;}nlz%@ > H( o ”77 85 (1 H (, d),)
8.82 (1 H, s) 10 85 (1 H s), mlz (Found 497. 199635 [W 100%.-

C221- 130\|6t034)’5 , ) .

I nter rredl 3(
conparison of s@g

The internediate o '
observeéd by hplRoteasiam abutmmfe dhorbg, mszmnn@;a pmtadx:@@to asegspens:on of the

1-13-(6, 7-DRy Vit |t& qgr{)gsw%p pﬁg t{g J}gg,)¥ %7mmol) in t-butanot (5ml) and the

Hr)vrazol of 4,
mixture was heated under reflux for 96 hours. The reaction mixture was

cooled and the precipitated solid was filtered and dried to afford the title
compound (0.33g, 45.6%) as a white solid m.p. 182°C. § (CDCls): 1.02 (3H, 1),

15 1.88 (2H, m), 2.30 (3H, s}, 2.50 (4H, m), 2.92 (2H, t), 3.10 (4H, m), 4.15 (3H,
s), 4.30 (3H, s), 7.20 (1H, m), 7.95 (1H, d), 8.10 (1H, m).

Example 4:
20
(4a) Ethyl 3-ethyl-1H-pyrazole-5-carboxylate

Ethanolic sodium ethoxide solution {21% w/w; 143 ml, 0.39 mol) was added

dropwise to a stirred, ice-cooled solution of diethyl oxalate (59.8 ml, 0.44 mol)
in absoluie ethanol (200 ml) under nitrogen and the resulting solution stirred

25 for 15 minutes. Butan-2-one (32 ml, 0.44 mol} 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.
Next, glacial acetic acid (25 ml, 0.44 mol) was added dropwise, the resulting
solution stirred for 30 minutes at 0°C, hydrazine hydrate (20 ml, 0.44 mol)

30 added dropwise, then the reaction mixture allowed to warm to room
temperature and maintained there over a period of 18 hours, before being
evaporated under reduced pressure. The residue was partitioned between

dichloromethane (300 ml) and water (100 ml), then the organic phase



met hoxy- phenvi sul i phonvi | - 4-net hyl i 3i perazi ne f Conpound 111A X=CCHsl 10

Pot assi um t-butoxide (0. 1 76g, 1.57mmol) was added to a suspension of the
title conpound of step 3c (0.75g, 1.57mmol) in t-butanof (5m) and gmfﬂﬂﬁ
m xture was heated under ref lux for 96 hours. The reaction m'xturg

cooled and the precipitated solid was filtered and dried to afford the title
conpound (0.33g, 45.6% as a white solid mp. 1820C. 5 (CDC12): 1.02 (3H,
t), 15 1.88 (2H, m, 2.30 (3H, s), 2.50 (41H, m, 2,92 (2H, t), 3.10 (4H,

m, 4.15 (3H, s), 4.30 (3 H 5s), 720(1H m, 7.95 (1 H d), B. 10 (1 H,
m. Exanple 4: 20 (4a) Ethyl 3-othyl-1 (g)grazol e- 5-carboxyl ate Ethanolic
sodi um et hoxi deeparatedowaghed w:ﬂww&teﬂg xnl QOrol) 3driem (Yaxed4)aardbaonerrifiede to

d, d I f . di I I
Sbool Ut o' et handieEs GadSd hiekantd d 9@52%%@%%%%@% o< i GhTR: 4104 e
25 for 15 mnut(gﬁ BPH@Qng?,g?bggggg ), 4BebHBl )6.8831HMSN 1asided ndr aRYi Se,

the cooling b em)ve r on"mxture stirred’for 18 hours at room
tenperature andM+#éh for 6 hours at 400C, then the cooling bath
reintroduced. Next, glacial acetic acid (25 m, 0.44 nol) was added

dr opw s?, the resulting solution stirred for 30 mnutes at OOC, hydrazine

hydr at e (Q(ngi SQIﬁrﬂ*'mFgf’a%'@gMbgﬁgE#ﬁ@ then the reaction m xture

al | oned t i ntai ned there over a period of
18 hours, bef or@ttm:usgsocbumﬁqrchbmdem@ﬁmrr(dd)htetﬂt}anﬁ,s‘hﬁrmel)ﬁ&s addediue was

g?é;init Logﬁgsgeg}/\e IRRWiSEiSs di Ch'sﬁr%%&%h?%é‘nsén 0? the %me ggm\’\ﬁaotu%rd éflggampIé (tfa ?gst pe
g, 0.39 mol} in methano! and the resulting solution heated under reflux for 4
10 hours. The cool reaction mixture was concentrated under reduced pressure
to ca. 200 ml, diluted with water (200 ml) and this mixture washed with
toluene (3 x 100 mi). The resulting aqueous phase was acidified with
concentrated hydrochloric acid to pH 4 and the white precipitate collected and
dried by suction to provide the title compound (34.1 g). 6 (DMSQOqg): 1.13

15 (3H,1), 2.56 (2H,q), 6.42 (1H,s).

(4c) 3-Ethyl-4-nitro-1H-pyrazole-5-carboxylic acid

Fuming sulphuric acid (17.8 ml) was added dropwise to stirred, ice-cooled
fuming nitric acid (16.0 ml), the resulting solution heated o 50°C, 3-ethyl-1H-

20 pyrazole-5-carboxylic acid added portionwise over 30 minutes whilst
maintaining the reaction temperature below 60°C. The resuliing solution was
heated for 18 hours at 60°C, allowed to cool, then poured onto ice. The title
compound was obtained as a brown solid (64%). & (DMSOgs): 1.18 (3H,1),
2.84 (2H,m), 13.72 (1H,s).

25

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

A solution of the title compound of example (4c) (15.4 g, 0.077 mol) in
thionylchloride (75 ml) was heated under reflux for 3 hours and then the cool



separated, washed with water (2 x 100m ), dried (Na2S04) and concentrated

under. reduced pressure to give the title conpound (66.0 g). 8 (Cﬁl% 2[]Jﬂ.04
(3H,t), 1. 16 (3Ht), 2.70 (21-1,q9), 4.36 (2H,q), 6.60 (1 H,s). L E | Z
169 (M+l)+. 5 (4b) 3-Ethyl-1 H pyrazol e-5-carboxylic acid Aqueous sodi um
hydr oxi de solution (1 OM 100 m, 1.0 nol) was added dropwise to a stirred
suspension of the title conpound of exanple (4a) (66.0 g, 0.39 nol) in

met hanol and the resulting solution heated under ref lux for 4 10 hours. The
cool reaction m xture was concentrated under reduced pressure to ca. 200
m, diluted with water (200 m) and this<4# xture washed with toluene (3 x
100 mM). The resulting aqueous phase was acidified with concentrated

Ctction to proveaetd it BabaiBidb Lbfehitn' Bb8e il K RUAMWEE' (5,07
2.56 (2 H ), drettropddhitisietr ?f&raﬁt Mk%mi)tdrmﬁuﬁ%d@weﬂﬂ?'sﬁsﬁeﬁ@é@ww ic

acid Fum ng sul phuric acid ) was added dropw se to stirred,

17.
i ce-cool ed fuﬁehghmmiurana(éﬂdnlomeo the stimedesuspsnpionigeseiolad and Weatad! t o

i it o<o whi | st MY AESdHY UG R ET PRI, WiarBF 0, P ER IR RgRtElind’
resul ting sol utmigfureassapoegteadirdder rédudslpiesalirdfPgiveadl sowedhich, easl, then
poured onto ice. The title conpound was obtained as a brown solid (64%. 8

(DMVBQdr,): 1. feturation with wates apdidnging byssuetiony fuinishedAbe titlg)compound as a
3-Ethyl -4-ni troph SEBM RS 5 ORRAIG2 T %(aH,Y, 2.87 (2H.m), 7.40 (1H,s), 7.60
(1H,s), 7.90 (1H,s). LRMS: m/z 185 (M+1)".
10
(4e) 5-Ethyl-4-nitro-1-(2-pyridylmethyl)-1H-pyrazole-3-carboxamide. (Compound

VIIiB)

Caesium carbonate (1.414 kg, 4.34mol) was added to a suspension of the

title compound of example (4d) (800g, 4.34mol) in acetonitrile (51) and the

15 mixture warmed to 60°C. 2-Chloromethylpyridine (664.79, 5.23mol) was
added and the reaction heated at 70°C for 7 hours, then water (9.51) added
and the reaction mixture cooled to 10°C. Granulation of this mixiure gave a
precipilate which was filtered and dried to afford 3-ethyl-4-nitro-1-(pyridin-2-
ylimethyl-pyrazole-5-carboxamide (367g). Sodium chloride (1.58 kg) was

20 added to the filtrate and the solution extracted with ethyl acetate (4 x 1.75l).
The combined organic extracts were distilled to remove approximately 10 | of
solvent, toluene (5.61) added over 35 minutes to the hot (69-76°C) solution
and the mixture allowed to cool. The resulting suspension was granulated at
<10°C for 30 minutes, filtered, the solid washed with ethyl acetate:toluene

25 (50:50) 600 ml) and dried (60°C) to afford the title compound (624g 52%) as a
light brown solid. & (DMSQgg): 1.08 (3H,1), 3.02 (2H,q), 5.53 (2H,s), 7.34
(2H,m), 7.65 (1H,s}, 7.82 (1H,m), 7.23 (1H,s), 8.52 (1H,d). LRMS: m/z 276
(M+1)", |



A solution of the title conmpound of exanple (4c) (15.4 g, 0.077 nol) in
thionylchloride (75 m) was heated under reflux for 3 hours and tDemMayhgys
¢cool 0 9 MAY 2005 -23 reaction m xture evaporated under reduced pressure.
The residue was azeotroped with tetrahydrofuran (2 x 50 m) and
subsequent|ly suspended in tetrahydrofuran (50 m), then the stirred
suspension ice-cooled and treated 5 with gaseous ammonia for 1 hour. Water
(50 mM) was added and the resulting m xture evaporated under reduced
pressure to give a solid which, after trituration with water and dryi ng by
suction, furnished the title conpound as™=& white solid (90%. 5 (DVMsQr,):
1. 17 (31-1j), 2.87 (2H M, 7.40 (1 H,s), 7.60 (1 H's), 7.90 (1 H,s).
LRIVIS: m, z,185 (Mt . .
5t hyl - 24801 r acAiEeBrethy b G HuigumethvilsAH oyrazole B-carboramide. (Compouny
YU B-1 Caesiungarbonate (1.414 kg, 4.34npl) was added to suspensi on of
the title conpound of exanple (4d) (800g, 4.34nvl) in acetonitrile (51) and
the 15 mi xt ur A mixteeel of binsbCatalysh(2g) amel the! tjker¢arnpoend ebaxamgple(423nol )

haded Snd-t ne (aactEaRmR LAl EPTRG vie pforgRhRRd BT AR S A uRke . o
gave a preci pi(§.§$ﬂ§1ﬂ&_ﬂ@m°@@ﬁréd bé&é&%r@rmté?ééi?g‘Heofil%féJ\Fvgs%oﬂﬁmMéd'Gviﬂhi an

o-1
-(pyridin-2- yl pyrazol e-5- carboxam de (367g). Sodium chloride (1.58
kg) was 20 adddbiS washd50mijtafdhe filted pati@nsiotarndeniradad nadeekdiced peaslre to

acetate (4 x 1.75 The comhjned organic extracts were distilled to renove
appr oxi mat el y foccljlz”g‘ﬁ Ofsﬁ?%mh? BOaRNG RO WESSE RN diﬁt’hﬁtﬂ% aﬂSiet he
hot (69-760C) $QhUEbAWith ethyl acetate until a head temperature of 77°C had been
10 achieved. The cooled mixture was granulated at 4°C, filtered and dried to
afford the title compound (13.17g, 73%) as a light brown solid. 8 (DMSQOyg):
0.20 (3H,1), 2.54 (2H,q), 4.48 (2H,s), 5.31 (2H,s), 6.89 (1H,d), 6.95 (1H,s),
7.11 (1H,s), 7.28 (1H,m), 7.74 {1H,m), 8.50 (1H,d). LRMS: m/z 246 (M+1)".

15 (4g) 2-Chloro-5-(4-ethyl-1-piperazinylsulphonyhbenzoic acid (Compound VIIB,
X=Cl
2-Chloro-5-chlorosulphonylbenzoic acid (51.02g, 0.2mol) from example (2a)

in water was cooled to 52C. The pH of the reaction was adjusted 10 2.2 using
aqueous sodium hydroxide (5M), N-ethylpiperazine was added and the pH

20 adjustment continued to 5.5. The reaction mixture was stirred for 12 hours at
ambient temperature. The precipitated solid filtered to afford the title
compound. Recrystallisation of the title compound from acetone: water
affords a solid with m.p. 267-269°C. & (DMSO): 1.00 (8H, s). 2.50 (2H, m),
2.60 (4H, m), 3.00 (4H, m), 7.75 (2H, s), 7.95 {1H, 8), m/z (Found: 333

25 [M+H]*, 100% C13H15CIN204S requires 333).

(4h)  4-[2-Chloro-5-{4-ethyl-1-piperazinylsulphonylbenzamidol]-5-ethyi-1-(2-
pyridylmethyl)-1H-pyrazole-3-carboxamide. (Compound B, X=Cl)




and the mxture allowed to cool. The resulting suspension was granul ated at
<100C for 30 mnutes, filtered, the solid washed with ethyl acet apg:&@)@ ne
25 (50:50) 600 m) and dried (600C) to afford the title conpound 2

as a light brown solid. 6 (DVISON; 1.08 (3H,t), 3.02 (2H,q), 5.53 (2H,59),
7.34 (2H,mM, 7.65 (1 H,s), 7.82 (1L HmM, 7.93 (1 Hs), 6.52 (1 Hd).
LRIVIS: mlz 276 (Mt1)'. 9 MAY 2005 -24 (4f) :

4- Am no-5-ethyl -1 -(2-ipvridvlmethyl)-1 H pyrazol e- 3-car boxan{ de. ~Conpound

| KBI A mixture of Lindlar catalyst (2g) and the title conmpound of exanple
(4e) 5 (20g, 72.7mol) in ethanol (1 60mM2s- was hydrogenated for 48 hours at
346kPa  (50psi }- Amh@& éthyt—Mﬁ—wndymetaptj -l exzede-Sdwbbiamidy Eongsound
conbined with an h (50m ) of the filter pad and concentrated under

reduced pressut®B} 64 0%9 clﬁ ArEmel wWaspaeged tha sUSRENHIPRP! e ARAIRBT-Sld=eth¥nbv ed
by distillat id A head t t

D Lt ooy R ARt e SRl AA). .ca head temmerature
filtered and dudimeét mm‘obmp‘yll Beethyltdaebo@lifpmmydré@hIibTGe 33!%g as 4’:mrh1loght
brown solid. 6(DI\/SOd6) )2 254£

(2H,s),56.89 (8N[, hhyd@xybeﬂaotﬂaé?le( 2201 rnrrgl lnﬂlgbl%qmﬁthane( Omi (1

Hm, 8.50 (1 ?thﬁq%aphgil. Was stfﬂc{/c' %ﬁ%re;ﬁ@&)slﬁt Sﬁgtemp%razlgghggs 1gaghion,

2-Ch| oro-5-(4- perazin honvl~)ybenzal ¢ aci
X:-:1: - ~Cd 2- ﬁﬂkﬂev@xﬂﬂtmed%ﬂdﬂh@@dllbwmm&fmd théhﬂ@@m@oﬁ@(z%g om
exarrple(Za I n _water was,  cool ed of the reaction_was

adj usted to 2. 24Phgs aa‘ﬂh@%ﬁ@“@@@ipuﬂrgﬁﬁr EQP% ((3553/42? HSetdN Jifpkt-azi ne
vas added and ()e4RBIN,OLS requires C, 53.61; H, 5.40; N, 17.51. 8 (DMSO) : 0.90 (3H, 1,

10 1.20 (3H, 1), 2.30 (2H, q), 2.21 (4H, m), 2.70 (2H, q), 2.95 (4H, m), 5.50 (2H,
s), 7.10 (1H, d), 7.20 (1H, m), 7.30 (2H, m), 7.85 (3H, m), 7.93 (1H, s), 8.55
(1H, d), 9.92 (1H, s). m/z (Found: 560.1835 (M-+HJ*, 65%).
CasHar CIN7O,S requires 560.184677).

15 (4i)  1-Ethyl-4-{3-[3-ethyl-6.7-dihydro-7-ox0-2-(2-pyridyimethyl)-2H-pyrazolof4.3-
dipyrimidin-5-vl]-4-propoxyphenylsulphonylipiperazine. (Compound IB)

Potassium t-butoxide (0.90g, 8.02mmol) was added to a suspension of the
title compound of example 4(h) (1.5g, 2.68mmol) in propan-1-ol (10ml) and
the mixture was heated under reflux for 48 hours. The reaction mixture was

20 cooled and the precipitated solid was filtered and dried to afford the title
compound (1.16g, 80%). Recrystallisation of the title compound from methyl
isobutyl ketone afforded a solid with m.p. 95°C. & (CDClz): 1.00 (3H, 1), 1.12
(3H, 1), 1.30 (3H, 1), 2.02 (2H, m), 2.40 (2H, q}, 2.50 (4H, m), 3.10 (6H, m),
4.13 (2H, 1), 5.70 (2H, s), 7.20 (3H, m), 7.60 (1H, m), 7.80 (1H, m), 8.55 (1H,

25 m), 8.80 (1H, m), 10.60 (1H, s). m/z (Found: 566.257068 ((M+H]", 100%).
CasH3sN;OLS. requires 566.257068).

On sampling the reaction mixture using HPLC, the result suggests that the
reaction pathway proceeds mainly via intermediate IVB.
RIVI The invention thus provides an excellent process for preparing compounds of

formula | which is safe (obviates the need to use carcinogenic alkylating



20 adj ustnent continued to 5.5. The reaction mxture was stirred for 12
hours at anbient tenperature. The precipitated solid filtered to afford the
title conmpound. Recrystallisation of the title conpound from acdt DAY 208kt er
affords a solid with mp. 267-2692C. 8 (DIVISO: 1.00 (31-1, s). 2.50 (21-1,
m, 2.60 (4H, m, 3.00 (41-1, m, 7.75 (2H, s), 7.95 (1 H s), mz (Found:
333 25 [ MtH] +, 100% C13H, 8ClI N204S requires 333). (4h)

4-[2-Chl oro-5-(4-ethyl-I-1)iperazi nVi sul phonVl)benz m dol -5-ethyl-1 - 2- a L
r)yridvl methyl)-1 H pyrazol e- 3-car boxam de. (Conmpound 118, X=C) 0 9 MAY 2005
4- Arni no-5-ethyl -1 -(2-pyridylrnethyl)-I-d48- pyrazol e- 3- car boxam de (conpound

| XB) (4.029, 1Ge4gsnis), vatondase ithisds seRNRNGIARDN starbhy Aledals Jamd WHicH -
pi perazi nyl sul phonyl ) benzoic acid (5.0g, | '6.4mmol), 1 -(S ]

di met hyl am i nopgiosplyings 2 reval dispiaeuenhan ring RIGBIE JeRON B Ay reandionmol )

5 and 1 -hydr ox\ylggerot riazole (2.22g, 16.4mml) in clichloronmethane (50m).
The reaction was ‘rred for 48 hours at anbient tenperature. The reaction
m xture was filtered and the solid dried to afford the title conpound
(2.269, 24.7% as a white solid mp. 1 850C. Found: C, 53.26; H 5.38; N1
7.13. C2r,H30CI N704S requires C, 53.61; H, 5.40~ N, 17.51. 8 (DIVISO :
0.90 (31-1, t), 10 1.20 (3HT t), 2.30 (21-1, q), 2.21 (4H m, 2.70 (2H, q),
2.95 (44, m, 5.50 (21-1, s), 7.10 (1 H d), 7.20 (1 H m, 7.30 (21-1, m,
7.85 (31-1, m, 7.93 (1 H s), 855 (11-1, d), 9.92 (11-1, s). mz (Found:
560. 1635 ([ MtH +, 65% . C251-131 CI N704S requires 560.184677). 15 (4i)

| - Et hyl -4-13-[ 3-et hyl -6, 7-di hydr o- 7- oxo- 2- ( 2- pyri dvl nmet hyl ) - 2H1i pyrazol o[ 4, 3
- dlipyrimdin-5-vil-4-propoxvphenyl sul phonylli)iperazfne. (Conpound 18)




Pot assi um t - but oxi de (0.90g, 8.02mmol) was added to a suspension of the
title conpound of exanple 4(h) (1.5g, 2.68mml) in propan-1 -ol (10Qm¥Ay 7pd
“the m xture was heated under reflux for 48 hours. The reaction m xture was
20 cooled and the precipitated solid was filtered and dried to afford the
title conmpound (1.1 6g, 80% . Recrystallisation of the title conpound from
met hyl i sobutyl ketone afforded a solid wwth mp. 950C. 5 (CDC13): 1.00
(31-1, t), 1.122 (31-1, t), 1.30 (3H, t), 2.02 (21-1, m, 2.40 (21-1, q),
2.50 (41-1, m, 3.10 (61-1, m), 4.13 ¢24.1, t), 5.70 (21-1, s), 7.20 (3H,
m, 7.60 (1 H m, 7.80 (1 H m, 855 (1 H 25, 880 (1 H m, 10.60 (1
H s). mz (Found: 566.257068 ([ MtH ', 100% . C281-136N704S. requires

566. 257068). On sanpling the reacti onCoAKIgre using HPLC, the result
suggests that the reaction pathway proceeds mainly via internediate |VB.
3C) - The invention thus provides an excellent process for preparing
conpoundst)of A prioptdsaiof thetprearatiorsefaecomtpauhaberihbaerf@gdntigiByse carci nogenic
al kyl ati ng MAY 2005 -26 reagents), |Is economc, utilises readily available
starting materials, and which conbines a novel displacenment and ring

closure reaction in ofe reftsion vesseL 9 MAY -27. AIM5S 1 A process for
the preparation of a fonpound of formulae (]A) and (1f) ONCHS 01 |
CHOHO  HN™ ™Y N\N CH,CH,CH,0 =N
i ,l 7 i J\ ——
0.5
N

CH,CH,CH, CH,CH,

HN

. .

N N

2~ 028\ |
N W N ®)
‘\/NCHa l\/NCHZCH3

comprising reacting & compound of formula {llA) and (IIB} respectively in the
presence of OR, wherein R in the case of formation of compound (IA) is CH,CHa
and R in the case of formation of compound (IB) is CH,CH2CHa,

HzNOC I\( 3 HZNOC
X 0

\ O . /N\ | '
| / \ S5
N -
‘ H CH,CH,CH, W cheH,

X
SEN 0,8 \N/\I
k/NCH3 . \\/NCHZCHS

(1A) . (1iB)




NN NN CHCH 0 HN N CHZCH2CH30 HN N ' 15~ CH2 CH2GH3 G- H?CH3p /ﬁslﬂﬂﬁ(lA)
02S N INCH 3 NCH 2CH3 conprising reacting a conpound of fornula ?1 ) and
(11B) respectively in the presence of OR wherein Rin the case of
formati on of conpound (1A) is CH2CH3 and R in the case of formation of
conpound (I B) is CH2CH2CH3, HZNOG CH 3 H2 NOC N x 0 x O N) NN N N4/ INN
H CHCH2CH 3 H CH12CH3 02S-, N '-~) 02S I N NGH3 OCl112CH, (11A) 9 MAY His

-28 wherein X Is selected fromthe group consisting of aryl sul phonyl oxy,

G -& al kyl sul phonyl oxy, nitro or halo sudstituted benzenesul phonyl oxy,
Cl-C4 perfluoroal kyl sul phonyl oxy, optionally substituted aroyloxy, Cl-C4
per fl uor oal kanoyl oxy, Cl-C4 al kanoyl oxy, hal o, diazonlum nethoxy, oxonlum

per chl or yl oxy, Whgraine Mars asftesteclfiaon - b8 arapl sengisisulodxgrylshiahoidwhdayfoxy,

hal oni um ard dihgisHdnRlRRRY! 86T 1 8  halo substituted benzenesulphonyloxy, C-Cq
perfluoroalkylsulphonyloxy, optionally substituted aroyloxy, C-Cy
perfluoroalkanoyloxy, C4-Cs alkanoyloxy, halo, diazonium, methoxy, oxonium,
perchloryloxy, quatenaryammaonium C4-C4 alkylsulphonuloxy, halosulphonyloxy,

halonium and diarylsulphonylamino.

2} A process as claimed in claim 1 wherein X is a halo or methoxy.

3) A process as claimed in claim 2 wherein X is fluoro, chloro or methoxy.

4) A process as claimed in claim 3 wherein X is fluoro or chloro.

5) A process as claimed in any one of the preceding claims wherein ~ OR is present

with an auxiliary base.

6) A process as claimed in claim 5 wherein the auxiliary base is selected from the group
consisting of sterically hindered base, metal salts of 1-methyl piperazine (especially
for compound 1A), 1-ethylpiperazine (especially for compound IB), morpholine, a
metal hydride, metal oxide, metal carbonate and metal bicarbonate.

7) A process as claimed in claim 6 wherein the sterically hindered base is a metal salt
of a sterically hindered alcohol or amine.

8) A process as claimed in claim 7 wherein the metal salt of a sterically hindered
alcohol or amine is selected from the group consisting of a secondary or tertiary Cy-
C1z alkanol, a C3-C12 cycloalkanol and a secondary or tertiary (Cs-Cs cycloalkyl)C4-Cs
alkanol, a N-{secondary or tertiary Cs-Cs alkyl)-N-(primary, secondary or tertiary Cs-
Cs alkyllamine, a N-(C3-Cg cycloalky)-N-{primary, secondary or tertiary Cs-Cg
alkyl)lamine, a di{(Cs-Cs cycloalkyl)amine or hexamethyldisiiazane 1,5-
diazabicyclo[4,3,0]non-5-ene 1,8-diazabicyclo[5,4,0]undec-7-ene and tertiary amines

such as triethylamine.



2) A process as clainmed in claiml wherein Xis a halo or nethoxy 3

.process as clainmed in claim2 wherein X is fluoro, chloro or met ho&é.MA‘{ﬁBUSA
‘process as clainmed in claim3 wherein Xis fluoro or chloro. 5) A process as
clainmed in any one of the preceding clains wherein -ORis present wth an
auxiliary base. 6) A process as clainmed in claim5 wherein the auxiliary
base is selected fromthe group consisting of sterically hindered base,
netal salts of 1-methyl piperazine (especially for conmpound ]A),

1- et hyl pi perazine (especially for compodRd 1B), norpholine, a netal

hydride, netal oxide, netal carbonate and nmetal bicarbonate, 7) A process as
claimed in claim6 wherein the sterically hindered base is a netal salt of
a stericallly hhRipseasaaFlebms inslaing $ wiereis thenawfilisee baseis acnaichet 9fe tertianm 7
wherein the mefjalnpalt of a sterically hindered alcohol or amne is
selected fromthe group consisting of a secondary or tertiary C4- Cl2

al kanol, a C3-Cl12 cycl oal kanol and a secondary or tertiary (C3-CB

cycl oal kyj C)B“ nfgfprot%lsg%oé am%d'\‘h(at?gcwaf ﬁﬁe%re&&fl q%fa}'rglﬁmg?em the reaction is

al kyl') - N-( Y, secon ar rtiar am ne N (C3-CB
cycl oal ky) - N- (gRriigh@yt in §'éé‘t§?ﬂc‘ﬁé?f\f?nb¢r R@thramx’@? @GJOT%I kyl )anmine, a di (C2-Ca
cycl oal kyl ) am ne or hexanet hyl di si |l azane 1,5- dlazabi cycl o[ 4, 3, D non- 5-ene
1, 8-di azabi cycl o[ 5, 4, 0] undec-7-ene and tertiary am nes such as

triethyl ahi)ne, A PreceRRRs2g@med: i293|335ﬂ n W@méhwolwréh ire@laciedciramnng Ikt ei n

the auxiliary OasRihg ot il (BRIA) AoBobifiaTE), 24e0Man Wiehal) eoe8s as

clainmed in any one the pre edlng C erein the reaction I's carfied
out in an i neralkansl,eeht-Car cyREAEIGNOR 2 EHRIY G-Gf2 dyslorlkancl, a secondary or tertiary

{Cs-C7 cycloalkyl)Co-Cq alkanol, a Cs-Cg alkanone, 1,2-dimethoxyethane, 1,2-
diethoxyethane, diglyme, tetrahydrofuran, 1,4-dioxan, foluene, xylene,
chiorobenzene, 1,2-dichlorobenzene, acetonitrile, dimethyl sulphoxide, sulpholane,
dimethylformamide, N-methylpyrrolidin-2-one, pyridine, and mixtures thereof.

12) A process as claimed in claim 11 wherein the solvent is selected from the group
consisting of ethanol {for 1A), n-propanol (for IB), a tertiary C4-Cy alkanol, a tertiary
C4-C42 cycloalkanol, a tertiary (Cs-C; cycloalkyl}C,-Cs alkanol, a C3-Cg alkanone, 1,2-
dimethoxyethane, 1,2-diethoxyethane, diglyme, tetrahydrofuran, 1,4-dioxan, toluene,
xylene, chlorobenzene, 1,2-dichlorobenzene, acetonitrile, sulpholane,

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

13) A process as claimed in claim 12 wherein the solvent is ethanol (for 1A) or propanol
(for B).

14} A process for the preparation of a compound of formula (JA) and (IB) according to
any one of the preceding claims comprising reacting a compound of formula ([1A)
and (IIB) respectively with ZOR, or with ROH and an auxiliary base as defined
hereinbefore or with ZOR and an auxiliary base, wherein ZOR is a salt of OR and Z

is a cation.

15) A process as claimed in claim 14 wherein compound (1A) is formed by reaction of

compound (llA):



11) .A process as clained in claim10 wherein the solvent is selected from
.the group consisting of ethanol (for IA), ri-propanol (for 113), &9 MAY 7003
secondary or tertiary C4-Cl2 alkanol, a C3-C 2 cycloal kanol, a tertiary
C4-Cl 2 cycl oal kanol, a secondary or tertiary (C3-C7 cycloal kyl) C2-CE

al kanol, a C2-Cqg al kanone, 1, 2-di net hoxyet hane, 1, 2- di ethoxyet hane,

di gl yne, tetrahydrofuran, 1, 4-dioxan, toluene, xylene, chlorobenzene,

1, 2-di chl orobenzcne, acetonitrile, dinethyl sul phoxide, sul phol ane,

di rnet hyl f or mani de, N-net hyl pyrrofidin=20one, pyridine, and nixtures
thereof. 12) A process as clainmed in claim1l wherein the solvent is

sel ected fronlthe roup consisting of ethanol (for IA), n-propanol (for
113), a terti agly withathanohandhaatilianabaser pplianally osandnert sglvesabkanol , a tertiary
(C3-C7 cycl oal wtﬁzzéfé iAo 2o 5P AEARPBF incht Savdih e%&wet hane,

1, 2- di et hoxyet hiane tetrahydrofuran, 1,4-dioxan, uene xyl ene,
chl or oben7ene, c1 withd I&ﬁd(ﬂﬂ?ﬁ@éﬁrean lﬁ@’éﬁ@'ﬁﬁmtrqflbéfh sul phoI ane,

di et hyl f or mam de, N-nethyl pyrrolidln-2-one, pyridine, and m xtures thereof.
13) A process as clained in claim12 wherein the solvent is ethanol (for IA)
or propanth) (AerodeBy asidgimadgn stdns!4 wherelecpvppadaiBlon fomesd b rgrstiond obf
formula (A angmﬁ&&ﬁb Fordlng to any one of the preceding clains
conprising reacting a conpound of formula ([]A and (1113) respectively
with ZOR, or willt witRCproaaaol apnch@dkiliprar hassaswtiaraleini aednetiegodient es sieéinert
with ZOR and an %Hﬁ#khﬁéy Fase, wherein ZORis a salt of ORand 7 is a
cation. 15) A process as'clainmed in claim 14 wherein conpound (IA) is forned
by reaction ofe) edhFdRrRndEnguxiligriese7oasoparndorgn nett sokenatidotany

auxiliary basey Qphi/AS Ly bidpahol'd? Gh tnetAlokRAt or Hin.

17) A process as claimed in any one of the preceding claims whergin the compound of
formuta {JA) is prepared by coupling a compound of formula (ViIA)

X
CO,H
SON NCH,
(VIIA)
with a compound of formula (IXA)
CH,
HNOC — /
N
[ N
V7
H,N
CH,CH,CH,

(IXA)




b) wwth ZOEt and an auxiliary base in ethanol or an inert solvent or both;
.,or Gg) wth ZCEt and ethanol or an inert solvent or both. 16) A prq) RF 175
¢laimed in claim14 wherein conpound (113) is forned by reaction

conmpound (1113): d) with propanol and auxiliary base, optionally in an inert
solvent (as defined herebefore); or e) with ZQPr and an auxiliary base, in
propanol or an inert solvent or both; or f) with ZOPr, and propanol or an
inert solvent or both. 17) A process as_clained in any one of the preceding
clai nms wherein the conpound of fornula3l11A) is prepared by coupling a
conpound of formula (VIIA) X C2 H sop \~/ NCHS (VI IA) wth a conmpound of
formula (1 XA) CH, NOC H 2 IN ClLA 2CH2CH3 (I XA) 9 MAY 2095 -31 and a
conpound of f LR &0(@9%; of forpplspgiBads @pef@&q)wrf@ua!mom@meum of érmylea

(V1i1B) x (VIiB)
X

COH

SON NCH,CH,
(VIiB)

with a compound of formula (IXB)

H,NOC

g

(IXB)

18) A process as claimed in claim 17 wherein a compound of the formula {VIIA) is
formed by coupling & compound of fermula (VIA) with N-methylpiperazine

pt
COH

SO,CI

(VIA)

and a compound of formula (VIIB) is formed by coupling a compound of formula
(VIA) with N-ethylpiperazine.



C02H SQJA (VIB) with a conpound of fornula (1XB) HZNOC IN H2N N Cl11- 2CHb\
. (I'XB). 18) A process as claimed in claim17 wherein a conmpound of the formul
“(MIIA) is formed by coupling a compound of formula (VMIA) with UQMAYZU%
N- et hyl pi perazine x CO2H (VIA) and a conmpound of fornula (V1113) is forned
by coupling a conpound of fornmula (VIA) wth N-ethyl piperazine. 0 9 MAY
2005 -32 19) A conpound of formula (11A) and (HB): CH3 H NOC H2 NOC 2 N N
Xx0x 021\ N) \jNN NN H a2

19) A compound of formula (IIA) and (liB):

H.NOC H NOC

0,58
| 2 \N/\
NCH, ’ K/NCHZCH3

(11A) (1B)

wherein X is as defined in any one of claims 1 o 4.

20) A compound of formula (IlA} and (HIB):

CH,CH,CH, .

S
N
L\/NCHS

(IHA) By

wherein X is as defined in any one of claims 1 to 4.



H CH, CH, CH, CH12CH3 b~: 02S~ N 02S N NCH NCH CH (11A) (JIB) wherein X is

.as'defined in any one of clains 1 to 4. 20) A conpound of fornula é 11A and

(11113): 0 CH3 0 i :N N X HN ~N X HN N CH2CH2 CH3 N Cl - 12CF! b~ B33 2fas N
NN CH3 CH2CH3 (111A) (11113) wherein X is as clefinad in any one of
claims | to 4. 0 9 MMHE -33. 21) A conpound of forrmula (VIIA) and (VIIB)
C02H CO2H sop \--/ NCH3 P 5014 NCH2CH3 (M IA) (VIIB) wherein X is as
defined in any one of claims 1 to 4. 22) A conpound as clainmed in any of
clains 20 to 21 wherein X is selected fr&nthe group consisting of fluoro,

“chl oro and net hoxy.

21) A compound of formuia (VIIA) and (VIiB}

X
Cco,H _.CO,H
SON NCH, SON NCH,CH,
(VIIA) | (VIE)

wherein X is as defined in any one of ctaims 1 to 4.

22y A compound as claimed in any of claims 20 to 2% wherein X is selected from the

group consisting of fluore, chloro and methoxy.



