WO 98/49166 PCT/ EP98/ 02257 PYRAZOLOPYRI M DI NONES WHICH INHI BI T TYPE 5
CYCLI C GUANCSI NE 3', 5' - MONOPHOSPHATE PHOSPHO- DI ESTERASE (cGW PDE5) FOR
THE TREATMENT OF SEXUAL DYSFUNCTION This invention relates to a series of
pyr azol o[ odesifopse i M di n- 7- ones, which inhibit cyclic guanoBCT/EP98/02257

3',5' - nonophosphat e phosphodi esterases 5 (cGW PDEs). Mrre notably, the
conpounds of the invention are potent and selective inhibitors of type 5

cyclic guanosine 3',5' -nonophosphat e phosphodi esterase (cGvw PDE5) and have
utility therefore in a variety of therapeutic areas. In particular, the
CONPOURPYRAZCEOPYRIMIBINONES WHICHEINHIEIR r¥EE ), COCLIOGUANOSINE 8'$-MANOPHYSPHANE PHRSPHO-

( VED) DESTERASH (cCMRRRES) FOR/THETRBATMENT PEREFXUAI DYSEPNGHPY  wi || be useful al so
for treating other nedical conditions for which a potent and sel ective cGW

PDES i nhi bitor is-<hndi R bL our,
dysnenorrhoea, be Ii%""ﬁ%@h‘i%gg ;t/‘;g)g%%ﬁtgg ?J;?Je’ B;ﬁ)'dtga-%ggﬁdgﬁ?é&bs
obstructi on, whighoinhitlied\iefic gabAdsife 3Y5SindhbphesphatephasphddiestBrdsesmet al )
angi na, hypertension, pul nonary hypertensi on, congestive heart failure,

at her oscl &r oIGMPcBRES).i Mese optably ihe gompeynds of the inyanliangrecnetenhasd -

t t | uni.nal i opl . - i pher al
Dascul ar - ai sasleatva iHruhifors BF hiRer SRy BResRls e flrdohoRbnatBs L .
allergic rhiBﬁé%ﬂaocﬂéﬁHFﬁ@(c@Mb@U@.ﬁ% day alitetHerefbrdin divapegesrs of gut

e.g. 20 e bowel

motility, Irrita syndronme (IBS). WO A-94/28902 and
WO A- 96/ 1664therapentic areashe use of various series of cGW PDE inhibitors

f the treat t . of MED including, within.the l.att: h d
i scl osed 1 n Ep AlbpamsHIas neiromBUas T AL ELR B DEbEATEI R BEN ot s and

reported,}o b Lk - f ' ' s wel |
e he cdbpoaetRE b Bic (e D B Rl oo AU Sb l eing
vasodi | at or wicbenkkefudlalserfor tegtirpether ewdical conditions for which a potent and

selective cGMP PDES inhibitor is indicated. Such conditions include
premature labour, dysmenofrhoea, benign proétatic hyperplasia (BPH),
bladder outlet obstruction, incontinehce, stable, unstable and variant
15 (Prinimetal) angina, hypérte'nsibn, pulmonary hypertenéion, congestive heart.
" failure, atherosclerosis, conditions of .reduc':ed blood vessel patency e.g. post- o
percut'aneous transluminal coronary angio_plasty (post-PTCA), peripheral
vascular disease, stroke, bronchitis, allergic asthma, chronic asthma, allergic
- rhinitis, glaucoma and diseases c_haracteriséd by disorders of gUt motility. e.g.

20 irritable bowel syndrome (IBS).
Thus the invention provides compounds of formulae (IA) and (IB):
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ora pharmaceuticaily or veterinarily acceptable salt thereof, or a

pharmaceutically or veterinarily acce ' jvate of either entity,
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WD 98/ 49166 PCT/ EP98/ 02257
-1A- Thus the invention provides conpounds of fornulae (IA) and (IB): [err]

or a phar ﬁ"* ¢@d |y or veterinarily acceptable salt theregforRposiarsy
pharmaceutically or veterinarily acceptable solvate of eit her entity, WO
98/ 49166 PCT/ EP98/ 02257 -2-
wher ei n R is (Jerr] to C3 alkyl substituted with C3 to Cerr]

cycloal kyl, CONR[err]Rerr] or a N-linked heterocyclic group selected from
pyrazol yl, imdazolyl, triazolyl, pyrrol i.di nyl, piperidinyl, 5

nor phol i nyl and 4- R[err plperazmyl CHZ)[err]Het or (CHZ)[err]Ar Rl err]
is CJerr] towhesein al. '|l§ R[terC4 a!kysl aqhstnuqted w:tﬁ:[@grto]c allqﬂt i onal |y

substituted with (err] 5L 4 err]NR err err]; Rerr]
and Rlerr] are each ind¢ &Edénpfﬁ‘@@ﬁ'&& ISIEGHP qlggge}:l ftQi'nC[ err] 10
al kyl optionally substi gether with

the nitrogen atomto mﬁ%ﬂhwlgﬁgl tﬁrgagtﬁ&é%{?rhﬁ% gyﬁ’ﬁﬁ[’@ﬂ’f@' I nyl ,

pi peri di nyd, norpholi ny-horphouhyR%naupR ploergking O@Hz)nl%?éf(b@%rf{[ err],

t oget her W|th the nitrogen atomto which they are attached orm a
4-Rl err] - pi perazi nyl gridupCitte Ce alkyl; Rlerr] is err] to (Jerr]

qerr] to or al koxy or Ty &b Seamnobliond s s BtA oby alkamit er ooyel i <
group contai ning one oR*jySOINR’R3en atons, optionally in the fprm of its

mono- N- oxi de, A
R®and R ‘are each independently selected from H and C, to C,

10 | alkyl optionally substituted with C, to C, alkoxy, or, together with
the nitrogen atom to Whi_ch_ t__héy are attached, form a pyrrolidinyl,
piperidinyl, morpholinyl or 4-R’-piperazinyl group;

R’ and R®, together with the nitrogeh atom to which they are
_ attached, form a 4- R plperazmyt group;
15 R®is C, to C, alkyl; f
~ R"“isHorC, o C, alkyl optionally substituted with OH, C, to C,
alkoxy or CONH,;
Het is a C-linked 6-mem_:bered heterocyciic group containing one
N or two nitrogen atoms,-fd}at'iqnglly in the form of fts monlo.-N-oxide, |
20 . . ora C-linked 5-memberéd héterocyclic': group containing from
. one to four heteroatoms selected from hitrdgen, oxygen and
sulphur, wherein either of said heterocyclic groups is optionally
substituted with one or two substituents selected from C, to C,
alkyl optionally substituted with C, to C, alkoxy, Cito C, alkoxy

25 'halo and NH2
Ar is phenyl optionally substituted with 6ne or two substituents
selected from C, to C, alkyl, C,-to C, alkoxy, halo, CN, CONH,,
NO,, NH,, NHSO, (C, to C, alkyl) and SO,NH,;

and ~ nisOor1.



20 or a CGlinked 5-menbered heterocyclic group containing from
one to four heteroatons selected fromnitrogen, oxygen and sul phur, wherein
ei t her of ' rocyclic groups is optionally substituted 1%1:9 r

t wo substi?&%t/lsyiéﬁl ected fromCerr] to (Jerr] alkyl optlonﬁe‘I Uldz2s?
substituted with Clerr] to (Jerr] al koxy, (err] to CJerr] al koxy, 25

hal o and NH2; Ar is phenyl optionally substituted with one or two
substituents selected fromCerr] to CJerr] alkyl, Cl1L to C4 al koxy, hal o,

CN, CONH2, N2, NH2, NHS®2 (Clerr] to C4 %I kyl) and SO2NH2; and n
is 0 or 1.. WO 98/ 49166 -

PCT/ EP98/ 02257 - 3-|4l4R f b ] ndi cat ed,

al kyl and al koxy groups v@tb%\f'ﬂ{t n bﬂlésb%pgwgég ? n%}k% bagf(%’fyr ai ght

chain or bramgrbeps Gainy thrisd armeafﬂomammshiaﬁyrbb sthraigtcHin bPHRAN
The conpounds of forrmulae (1A and (1B) may conta| n one or nore C |ra
centres and Ohéief bialo meansfiusro, chlenoe PEIMa®fdede. i . e. as enantiomers or

di ast h { | ud bot h
st e eoIsore S e EaloheRBeShHintiad IR ERE 1 Fal RFL orewr Brate 6, “and
any i xtur e ehiaPeéntrSPBAd Hid@ibre ool A ULACRYRIeRYe S, BELARYRGY 10

conventional techniques, e.g. by fractional crysta I on or
chr omat ogr apHiasteredisatners, BBV asf mixtdrasstheranfi Shesnventisrinoiudes boh

A i vi duat e ARG oredimgs dhe SR 'f%rn%la%ﬁ%é%%'ﬁérﬂir e
prepared 1 oBhg iRk IAGAN SeBRIGR douBLeredi B REIEHRILE Slyled 5701 U1 O™

ei ther by HPL € racenate using a sul
wher e appitopcoaventidnal techmliquesle. g:rb;ySﬁrad:tiomtrystamgatlbhQ:r@h?&ﬁﬁfo@?éwer' ¢

: salts for md(lgglua?nagCHP?.rC]})Cgf atdhnastereoxsomenc mixture of a compound of formula
(1A) or (1B) or a suitable salt or derivative thereof. An individual enantiomer of
~ a compound of formt.ila- (1A) or (IB) may be prepared from a corresponding
optibally pure intermediate or by resolution, either by HPLC of the racemate
15 using a suitable chiral support or, where appropriate, by fractional
crystallisation of the d:astereorsomenc salts formed by reaction of the
racemate with a suxtable optlcally active acid or base.
The compounds of formulae (1A) and (IB) may also exist in tano’meric "
forms and the invention includes both mixtures thereof and the individual
20 tautomers. e B
Also included in the invention are radiolabelled derivatives of
compounds of formulae (IA) and (1B) which are suitable for biological studies.
The pharmaceutically or veterinarily acceptable salts of the compounds
of formulae (lA) and (IB) whiéh contain a basic centre are, for example, non-
25 toxic acid addition salts formed with inorganic acids such as hydrochloric, |
hydrobromic, sulphuric and phosphoric acid, with organo-carboxylic acids, or
with organo-sulphonic acids. Compounds of formulae (IA) and (IB) can also

provide pharmaceutically or veterinarily acceptable metal salts, in particular



racemate with a suitable optically active acid or base. The conpounds of
formulae (1A) and (IB) may also exist in tautoneric forms and the invention
i ncl udes- both {? 4;Jres t hereof and the individual 20 tautopergposibRs?

i ncl uded- %% vention are radiol abel | ed derivatives of conpounds of
formul ae (IA) and (1B) which are suitable for biological studies. The
pharmaceutically or veterinarily acceptable salts of the conpounds of
formulae (1A) and (IB) which contain a basic centre are, for exanple, non-
25 toxic acid addition salts forned W thyinorganic acids such as

hydrochl oric, hydrobrom c, sulphuric and phosphoric acid, wth

or gano- car bOﬁMhltéxlé%HEb‘h metal Yhks) Wit bases UErhmples include. thEsopiummdadof
formulae (1A) and (IB) can al so provide pharmaceutically or veterinarily

accept abl e npotdssahsalts.i n particul ar WO 98/ 49166
PCT/ EP98/ 02257 -4- non-toxic, al ka netal salts, with bases. Exanples '
i ncl ude the sodi uf RISET %%Igﬁfﬁﬁs%tr?t? A pref erred salt is the citrate. 5

A preferrgd group g Ogrsgé}p%gm@u fed nq;saaﬁ&eoﬁfoﬁ«}ma@cta@[&id 18) tsfmbtwhere' n

Rlerr] is (err] stituted with err clog kyl ,
CONR] er r ] R[ ewhkrein R' g, tal@zoblhﬂtsubwmed wvithy Gute €skrcoalityl c@NByFR%aoayl
err

TR I v R K T D
to 4 t t
aton 1o wni o Rhpesand: G yIHAMR ORI R IRe) &?ﬁégl n 22?3& ed

from pyridi nzzsbtnoriauyosw%ﬁﬁkéd w|tlhy¢, tPey lamyrwlR and R tdgembr Mmrthé' nyl,

i m dazolyl, isoxazolyl, thiazolyl, tri azolcg and oxadi azol yl.,, any of whi ch
i s Optuona||9utmgmatommd~hmhnh@mre>aﬁam desn atmemllalé'l%ev@d*ﬁt'(ém CH3,

CH2CH2OCHS,  OKHs, an Fomi i pyndlny(ii H:xndro]pyrlg\{n? ,rplyndﬂiﬁw byrifidihy] pyu’%&in@ﬂd ” are

as previousl $
imidazolyl, isoxazolyl, thtazolyl triazolyl and oxadiazolyl, any of which is

optionally substituted with one or two substltuents selected from CH,,
CH,CH,OCH,, OCH,; and NH,; and R?, R3 R* R’ Arand n are as prewously
B 15 defined. _

A more preferred group of compounds of formulae (IA) and (IB) is that
wherein R' is C, to C, alkyl substituted with cyclobutyl, CONR®R®, pyrazol-1-
yi, 1,2,3-triazol-1-yl, 1,2,4-triazol-1-y|, morpholin-4-yl or 4-methylpiperazin-1-

~yl; pyrimidin-2-yl; CH,Het or (CHy),Ar; R is C; to C, alkyl; R%is C, to C, alkyl
20  optionally substituted with C, to C; alkoxy; R%is H and:Rs is Cyto C, alkyl
optionally substituted with C, to C; alkoxy or R® and Rs; :together with the
nitrogen atom to which they are attached, form a morpholin-4-yi group; R'Yis
C, to C, alkyl optionally monosubstituted with OH, OCH; or CONHjy; Het is
selected from pyridin-2-yl, 1-oxidopyridin-2-yl, pyridin-3-yl, pyridazin-3-yl,
25 pyridazin-4-yl, pyrimidin-4-yl, pyrimidin-5-y, pyrazin-2-yl, 3-methoxypyridin-2-
_yl, 6-aminopyridin-2-yl, 1-methylimidazol-2-yl, 3,5-dimethylisoxazol-4-yl, 2-
methylthiazol-4-yl, 1-methyl-1,2,4-triazol-5-yl, 1-(2-methoxyethyl)-1,2,4-triazol-
5-yl, 4-methyi-1,2,4-triazol-3-yl, 3-methyl-1,2 4-triazol-5-yl, 1,2 4-oxadiazol-3-
yl and 5-methyl-1,2,4-oxadiazol-3-yl; Ar is selected from phenyl, 4-
30 chlorophenyl 4-bromophenyl, 2-cyanophenyl, 2-carbamoylphenyl 4-



15 defined. A nore preferred group of conpounds of formulae (1A) and (IB)
Is that wherein Rlerr] is ClL to C al kyl substituted with cyclobutyl,

CC]\IR[err]REf@d razol-1- yl, 1 ,2,3-triazol-1-yl, 1 ,2,4 ' =
nmor pholi n- 4- PglongE% met hyl pi pera2|n 1 - yl; pyrimdin-2-yl; El?l[ferri}l%

(CH2) nAr; R[err] is CJerr] to C3 al kyl; R[err] Is CJerr] to C3 al kyl 20
optionally substituted with CJerr] to C[err] al koxy; R5 is Hand Rerr] is
Cerr] to C2 alkyl optionally substituted with Cferr] to C2 al koxy or
Rlerr] and Rlerr], together with the nitrogen atomto which they are
attached, form a norpholin-4-yl group;, R185s C[err] to C2 alkyl optionally

m)nosubst Ituted,wt ected frompyridin-2-yl,
1- oxi dopyri di ﬁaré)%,moyléb_{en ngrc&HhenM[]_ - ﬂpﬁegylyﬁ-arglgophgpyldéz, n-4-yl ,

pyrimdin-4-yh A t hoxypyri din-2- yl,
6- am nopyr i di nmlw éﬁfﬂi h%}ﬂ%nrﬁsgﬁi%ézgﬁobhgng gemet hyl i soxazol - 4- yI , 2-
met hyl t hi azol nthnesulpmmmm&pﬂenylt44a}zmheeﬁjlmhonamldophenyl 4-(Fro£-2-

1-(2- nethoxyeth,lpgh -triazol - 4rrethy| 1,2, 4-tri1az

3. et hyl - 159, WSNphaBaide)phend andsd sy IdhemeY PRIy radha is as previously
S-methyl-1;2, 45 I azol -3-yl; Ar is selected from phenyl, 4- 30

chl orophenyl, 4-bronophenyl , 2 cyanophenyl , 2-carbanoyl phenyl 4- WO
98/ 49166 - A partlcularly preferred group of compounds of for%ﬂfﬁ%a 9%2(55) s>
car banoyl phen nitro ni trophenyl, 2-am nopheny

ani nﬁpheny: t ah’efnhleawas}&ﬂprwnbmdmamw.l momhq‘neﬂmhamnrmmﬁmyl dpphgnyl
4-

4 Egl Sﬂzaﬂyf’ﬁﬁ@oﬁ%gﬁﬁ%ﬁﬁetm iRl 2o e et PR A A R26s Gy or
preferredqgr CGH%% R m@ng(f; ;1 ,Iq'%@;ll yﬁéﬁ%ﬂ"%ﬁ tﬁ%H? sﬁ,mt}@b 3ler ein

Rlerr] is cyclo hyI -
( nor phol i n- 4- QH)@HBW C iy H 0 Hti Heﬂsyle]ectbmﬂem pyndnﬁ:lﬂzylnﬁfmdﬂtw@l s CH2CH3

or 10 G CHZpyrazmpi-y 3] meﬁuoxyp% n-2c-:|3;l2 gl_lammopyndln-z-yl 19r%|g§ﬁyhar[lgezrc]Jl 2|-S o
' yl, 3,5-d1methyhsoxazol-4-yl, 1- methyl-1,2,4-triazol-5-yl, 1-(2-methoxyethyl)-
1,2,4-triazol-5-yl and 5-methyl-1 .2_,4-oxadiazo|-3_~yl; Ar is selected from
15 phenyl, 2-aminophenyl, 2-methanesulphonamidopheriyl, 4- '
methanesulphonamidophenyl, 4—ethanesulphonamfdophenyl and '4-(pi'dp-2-
ylsulphonam:do)phenyl and nis as prevnously defined.
Especially preferred individual compounds of the invention include -
-{5-[4-(2—hydroxyethyl)plperazm-1 -ylsu!phonyl]-2—n-propoxyphenyl}-3—
20 n-propy|-1-(pyridin-z_-y!)methyl-1,_e-diny.drof?H-pyrazol0[4.3-d]pyrimidin-7.-one:
1-(1-methylimidazol-2-ylymethyl-5-{5-(4-methylpiperazin-1 -yisulphonyi)-
2-n-propoxyphenyl}-3-n-propyl-1,6-dihyd ro-7H-pyrazolo[4,3-d]pyrimidin-7_—one;
5-{5-[4-(2-hyd roxyethyl)piperazi n~_1 -ylsulphonyl}-2-n-propoxyphenyl}-3-
n-propyi-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d)pyrimidin-7-one:
25 5-[5-(4-ethylpiperazin-1 -ylsuIphonyl)—z-n-propoxyphenyl]-3-n-propyl-2-
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4, 3-d]pyrimidin-7-one:
3-ethyl-5-[5-(4-ethylpiperazin-1 -ylsulphony!)-Z-n-propoxyphenyl]-z-
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4, 3-d]pyrimidin-7-one; _
5-[5-(4-ethy|piperazin-1-ylsulphonyl)-z-n-propoxypheny!]-a-n-propyl-Z-



CH2CH3 or CH2CH2OH, Het is selected frompyridin-2-yl, pyridazin-3-yl,
pyrazin-2-yl, 3-net hoxypyri din-2-yl, 6-am nopyr| di n-2-yl,

1-nethy|in§§9 3, 5- dlnethyllsoxazol 4-yl, 1-
et hyl - 1, 2, 4- g yl . 1-(2-met hoxyethyl )- 1,2, 4-triazol T Boul Rz
5-met hyl -1 , 2, 4-oxadi azol -3-yl; Ar is selected fron115 phenyl,

2-aninopheny|, 2- met hanesul phonam dophenyl, 4- net hanesul phonam dophenyl ,
4- et hanesul phonam dophenyl and 4-(prop-2- yl sul phonam do) phenyl; and n is
.as previously defined. Especially preferped individual conpounds of the
|nvent|on incl ude 5-{5-[4-(2-hydroxyethyl}pi perazin-1 : .

-yl sul phonyl da ! .
Loy P e S o e 1

! met hyl i mi dazol - Z%YQ%eWImﬁe@E%ﬂymﬂmegp&mp? ; 2
RGeS S %Jpﬂc[rwnt}pgsyé{a%'y?} 3
P oyt - & (PY LT digialetol Il (e miipiadt bt YIsUhBHRH ABRE R s Agtbpyd.™ ¢ ™ 70

-yl sul phonyl Ip)érmnﬁyi)metmher&thihyarmmtpwatelaﬂ 3-d] dpynmadm-?-one
(pyridin-2-yl)met hyl -2. 6-di hydr o- 7H pyrazol o[ 4, 3-d]’pyri mi di n- 7- one;

3-et hyl - 5-[ 5- (4- et hyl pi perazi n- 1- yl sul phonyl ) - 2- n- pr opoxyphenyl ] - 2-

i di 2-vli d
S (et ol bi peisiiartier aahett pd M Bad B A L RES ofecesiad forippl 2.
WO 98/ 49166 8/ 02257
V8 o daz‘.":”;";:':rg{ ﬁ°fr9°”“dz?fhf§g:"3'aﬂ'ﬁ>yfg§5'83 their phamaBLlidERe 0225

5[ 5- (4 dPhy#PA YelelinaniyiAcoeptablpisalty) gnc phapmagigaineopd VeRrinanKopy! - 2-
572, et hoxy- 24P EP RS 2L N L ARG ReOR 5 e propyl 2.
(pyri 0 m2-y1) et i B bl basna s i Sh i i efitasr '
the processes described, the order of the synthetic steps employed may be
varied and will depend inter alia on factors such as the nature of other -
15 functional groups present in a particular substrate, the availability of key
- intermediates and the protecting group strategy (if any) to be adopted.
Clearly, such factors will also influence the choice of reagent for use in the
said synthetic steps. _
| llustrative of protecting group strategles are the routes to the
20 . syntheses of Example 56 in which aicohol protection using a t-°
butyldimethylsilyl group pfece‘dés the desired N-mesylation step, Example 63
fn which the piperazine 4-position is Boc(t-butoxycarbonyl)-protected to
preclude bis-sulphonylation of the piperazine, and Examples 23 and 68 in -
which amine protection using a pivaloy! group precedes the penultimate
25 chlorosulphonation step. | .
it will also be appreciated that various standard substituent or
functional group interconversions and transformations within certain
compounds of formulae (1A) and (IB) will provide other compounds of
formulae (IA) and (IB). Examples include alkoxide exchange at the 2-position

30 ofthe S-phenyl substituent (see conversion of Example 41 to Example 42),

1 THIS SHEET HAS BEEN This Sheet Has Been Replaced

e T




preparation of conmpounds of formulae (1A) and (IB), their pharmaceutically
10 and veterinarily acceptable salts, and pharmaceutically and

veterinari tabl e solvates of either entity, as ill ustdgi;§4 w1t
will be aa#o?egg@gl?gd by persons skilled in the art that, within ce!r;taln of

t he processes described, the order of the synthetic steps enployed may be -
varied and will depend inter alia on factors such as the nature of other 15
functional groups present in a particular substrate, the availability of
key internedi ates and the protecting grog strategy (if any) to be adopted.

Clearly, such factors will also influencé the choice of reagent for use in

the routes t o d Ey o5 o BRmoi cadrBbyl (Bed R e o Y e b Bt on
s g e B 1 51 51
B.oc?}t')- but oxy&ag\'/g{) _ Fﬁ‘dﬂggﬁ‘ggﬁéﬂ‘ﬂ% %2?&,‘??[% 9B §1§,u1 %@m@'ﬂ?@i on of the

D1 Vel oyl g ESPeEAY, Saipdnafo B AR VRIS MR AT PIsR B 8 1

will also bel mmprigcand 892 thBkampldsss 67 antRrB0sHRg HisuaRf 494 f uncti onal
group interconversions and transformations within certain conpounds of .

formul ae (1 Apspaetivalp) hydrogenelysis of heliseecanversinrsobExdmplasie (1 A) and
(1B). Exanpl i ncl side oxl exchange the 2-position 30 of the

5- phenyl sub ?Tﬂ%n%("é@leﬁt% P89 RYBg'”EEé?ﬁﬁl@"Xﬁ'%msafa@fﬁr@pbgﬁ and WO
98/ 49166 12 to Examples 128 and 129 respectively). PCT/ EP98/ 02257 - 7-
hydrol ysis of cyano to carbanoyl (see conversion of Exanple 46 to Exanple

47), rediction ofMaraavertoertain compeundsoifoensiaer(tA)dndEdBMgspet9, 50, 51,
91, 115, 11%r38gre1c123‘1réc?ly %?nnmeegor?ezé’ﬁo%?éing%-’unggbsti%&t%d' pliggragir;g L2z .

analogues, that is compounds of formulae (IA) and (1B) wherein R' is

hydrogen, using standard alkylation procedures. |

The following processes aré illustrative of the general synthetic
15 procedures which may be adopted in order to obtain the compounds of the

invention. o o '

1. A compound of formula (IA) or (1B} may be prepared from a _com}:ound

of formula (llA) or (IIB) respectively: ’ |

1

R
|
N
\
/

R2

SO,Y | So,Y

(113) (IIB)

20 wherein Y is halo, preferably chloro, and R', R? and R® are as previously



5 respectively), sul phonylation of am no (see conversions of Exanples 52,
54, 116, 119 and 122 to Exanples 55, 57, 117, 120, and 123 and 124

respecti V%C}/; 4 I;%fjrogenol ysis of hal o (see conversion of BExaripkmsbsyo
Exanpl e 8 :fﬁa oxi dation of pyridinyl (see conversions of Exanples 6 and
12 to Exanples 128 and 129 respectively). 10 Mor eover, certain
conpounds of fornmulae (IA) and (I B) may be prepared directly fromthe
correspondi ng 4-unsubstituted piperazi ne anal ogues, that is conpounds of
formulae (1A) and (I1B) wherein Rlerr] is, hydrogen, using standard

al kyl ati on procedures. The foll owi ng priéCesses are illustrative of the -

general " syn I r r i : i obtain _
t he conpounégﬁ%&{%}{rﬁwgﬁﬁpﬁnﬁlm' %R r%%%t{)%\ﬁﬁﬁ%}f& ﬁ?%ﬁﬁéﬁk}ﬂ hgar (1B) may
be preparedgﬂ;;om a conmpound of forrmula (I1A) or (I1B) respectively: [err]

20 wherein Is halo, preferably chloro, and R, R2 and Rlerr] are as

previ ously WO 98/ 49166 '

PCT/ EP98/.02257 -8- defined for for (1 nd (1B), by reaction with a
conpound®of formula (111): 5 ﬁ%&m’ Apne RTRSNH  (111)
wherein R err] and R8 are as previously defined for fornmulae (1A and (IB).
The reaction is generally conducted at roomtenperature, preferably in the
presence ofwhereipR'oand BF are as peariousiy defirediforfermylag GANandr (1Bl kanol |

using an 10 excegs of (IlI1I) or other suitable b to _scavenge t acid
by- product (HY). %Eedﬁﬁéﬂﬁlh% gﬁ“ef%{;'rﬁ?f‘ ”fﬁte?/x‘)%?‘%?t%%e’ﬁ%&evﬁgfﬁ’aBS{rled from
a conpound ge 4 AIHES of L2k pPopridte/ BoIVEREARH 4¢ 810} to C, alkanol, using an
10 excess of (!1) or other suitable base to scavenge the acid by-product (HY).
A compound' of formula (lIA) or (lI1B) may be prepared from a.

compound of formula (IVA) or (IVB) respectively:

(IVA) | o . (IVB)

wherein R', R? and R® are as preroUst defined for formulae (IlA) and (11B),
15 by the application of knonn methods for the introduction of a SO,Y group,
wherein Y is also as previously defined for formulae (i1A) and (1IB), into an
aromatic ring system. For example, when Y is chloro, by the action of excess
chlorosulphonic acid, optionally followed by excess thionyl chloride, at from

about 0°C to about room temperature.



[err] wherein Rlerr], Rerr] and R err] are as previously defined for
formulae (I11A) and (I11B), 15 by the application of known nethods for the

i ntroductl SQ2Y group, ‘wherein Y is also as previ ousl for
formul ae ( 5&9“%‘%& (I'1'B), into an aromatic ring system For Q’Qﬁﬁs@g%en Y
is chloro, by the action of excess chlorosul phonic acid, optionally

foll owed by excess thionyl chloride, at from about O[err]C to about room

t enper at ur e. WO 98/ 49166

PCT/ EP98/ 02257 A compound of formula (IVA) or (1VB) may be prepared by

al kyl ation of a conpound of fornmula (V):=8-10 [err] wherein Rerr] and .
Rl err] are as prew ousl ed for VA) and (1VB), using one or
more of a plet horé%?mﬁé'l’ h&muﬁﬁe(%ﬁ&wb@rﬁ‘a e(Hr?Pa"eﬂé?yc@lkb'ﬁtlon of V)
with a corrpog@é,nqﬁoﬁ i BtfofmBih &n: Wherein Rlerr] is as 15 | - previously
defined for formulae (1VA) and’(1VB), and X is a suitable Ieaving group,
e.g. halo (preferably chloro, brono or iodo), Clerr]-Clerr]

al kanesul ghonyl oxy, trifluoronethanesul phothyl oxy or aryl sul phonyl oxy (such
as benzengsul phonyl oxy or p-tol ueneasul pho #) in the presence of an
appropriate base, optionally int \ sodi um 20 i odi de or
pot assi um i odi de, at from about -70[err] Q t 100[err]C. Preferably

the al kylation is conducted at fr e tenperature to about
ations ¥ be selected from (a)

sodi um ‘pot assium or cesium carbonate, sodi um B potassi um 25
bi carbonate, or a tertiary am ne such as tri-ethylam ne or pyridine,
10 W)

‘wherein R® and R® are as previously déﬂne.d for formulae (IVA) and (IVB),
. using one or more of a plethora of well-known rﬁ'ethods, such as: |
()  reaction of (V) with a compound of formuta R' X, wherein R' is as
15 previously defined for formulae (IVA) and (IVB), and X is a suitable
| leaving group, e.g. halo (pre'ferably_'chlorb, bromo or iodo), C,-C;' :
alkanesulpﬁonyloxy, triﬂuor_omefhanesulphohyloxy or'arylsulphony!oxy
(such as bénzenesulphbnyloky or p-toluenesulphbnyloxy), in the .
| presence of an appropriate base', optionally in the presence of sodium
20 iodide or potassium iodide, at from about -70°C to about 100°C. |
Preferably the alkylation is conducfed at from about room temperature
to about 80°C. | , _
Suitable base-solvent combinations may be éelected from
(@) sodium, potassium or cesium carbonate, sodium or potassium
25 bicarbonate, or a tertiary amine such as triethylamine or pyridine,
| together with a C, to C, alkanol, 1,2-dimethoxyethane,

tetrahydrofuran, 1,4-dioxan, acetonitrile, pyridine,



together with a (Jerr].to C4 al kanol, 1 ,2-di net hoxyet hane,

tetrahydrofuran, 1,4-dioxan, acetonitrile, pyridine, WO 98/ 49166
PCT/ EP98/ Oqrdardotés di et hyI formam de or N, N-di met hyl acet am 96’1‘ f(, 0225Pdi um
or pot assi um 3r oxi de, or a sodiumor potassiumerr] to IP oxXl| a

together with a Cerr] to C4 al kanol, water or m xtures 5

thereof; (c) |Ilithium sodium or pot assi um hydride, lithium sodium or
pot assi um bi s(trimethylsilyl)amde, |ithiumdiisopropylam de or
butyllithium together with tol uene et her, 1, 2-di nmet hoxyet hane,
tetrahydrofuran or 1, 4- d| oxan; or 'm‘(d) under phase transfer

catal ysis conditions, m&s %%td%mfwmrﬂ Ore&rmlpgdrom de, together

- with a mxture of an aqueo assi um hydroxi de and

di chl or onet hane, {bR- Godhﬁrmoppohwﬂnohy@rfdxm@fo@larﬁodikﬁn of bolassha®,ign of
(V) with a compound of formula R e erein Rlerr] is as preV| ously
defined for fornul ae CaBioxigei tQSDQXB?" W}Qlahgutﬁ b gikaaol, wateuoomixtures

met hodol ogy. Typi cal l_g&%%* on conditions involve treating (V) with the

al kanol in the presen a triaryl phosphine and a di (G to C4)al kyl

azodi car boxyl at e, (¢)n fthisth! SddiemssH peraésianchydiile! RhiuthYsHdiiran 20 or
1, 4-di oxan, at fr(()n)1 about -5[err]C to about roomterrperata(ﬂédéI (ﬁCertal n

compounds of formul aePQ’(GSAbun’ah@(f(lmﬂ)lylﬁM)&mdebhtmuneduSmspgdénmdﬁ by from
i kyl ati on methods pr BUMBIERG dedetfenuth Ehend Re i grasthorustiene.
et e i e wre o] (2 20
pyri m di no5- (d) under phase transfer catalysis conditions, a tetraalkylammonium
halide or hydroxide” together with a mixture of an aqueous
solution of sodium or potass»um hydroxide and drch!oromethane o

1,2-dichloroethane or chloroform

15 (i) reactlon of (V) with a compound of formula R'OH, wherem R'is as
prevnously defined for formulae (IVA) and (IVB), using classical
Mitsunobu methodology. Typical reaction conditions involve treating
(V) with the alkanol in the presence of a tiiarylphosphine and é di(Cyto -
C,)alkyl azodicarboxylate, in a suitable solvent such as tetrahydrofuran

20 or 1,4-dioxan, at from about —5_°C to about room temperature.

Certain compounds of formulae (IVA) and (IVB) may be obtained less
directly from related analogues, when these are more readily accessible,
using the alkylation methods previously described: see, for example, the

25 hydrogenoiytio transformation of Preparation 33, wherein R’ is 2,4- .
dichloropyrimidin-5-yimethyl, to Prepération 34, wherein R' is pyrimidin-5-
ylmethyl. Similarly, the amides of Preparations 102, 103 and 104 and of
Preparations 105, 106 and 107 are obtained from the corresponding



ylmethyl. Simlarly, the am des of Preparations 102, 103 and 104 and of
Preparations 105, 106 and 107 are obtained fromthe correspondi ng WO

98/ 49166 . PCT/ EP9 -11- .
car boxyl i cWaoc?séésgl%Gf Preparations 101 and 69 respectively. O ﬁ/%ggfﬂmﬁds

of formulae (1VA) and (I1VB), wherein Rlerr] is CHerr]Het, my be prepared -
by construction of the heterocyclic ring subsequent to the 5

pyrazol opyri m di none-al kyl ati on step. This approach is particularly

convenj ent when the required HetCH2X is rel atively inaccessible. . For

exanpl e, when Het is either 3-nethyl-1, 2;¥ktriazol -5-yl or )
5-nmet hyl - 1. 2_4-0oxadi azol - 3-yl, the heterocyclic rings can be assenbled from
a carboxymet ﬁ?ﬁboﬁﬁ‘&@F@Sréﬁl{ﬁp%ra@?aﬁ&%lt ﬁﬂ)&%ﬁr"ﬁ%‘iﬁcéwﬁlw espectively, ‘i.e. a

conpound of for mulnés gQ@[ ' | S er err]H
or CH2CN, by a series g@@%ﬁ%ﬁfgﬁg@? ps.) %Egc(ﬁ[,%r'tw &éﬁéﬁ%‘é'ﬁ éhﬁget

i 11 ustrated maytbe ptepared byroonstostiar oPttephetetoayeié fing @.BseRALA odfle’2 and
of Preparations 73 and 77 to Preparations_76 and 79. Yet another variation

for obtai fi nBY2Z0RYSMidingneifvialion stepa) This appraachiis pasticulady ponwémiehhe

. . ' | he. sy tic 15 th , €.0.
gener nt g SEer IBTERER X RiRiately RARKRSIR, o draie: whenvist
whi ch is theis githee — - n tl
oscri bed camvar ol on ol U ) P 2o xR E ST e e

obt ai ned fr diftareaieiotings oan2e dssemiled(from:a GBbpxymethyhpretursiPamd R err]
vl fsati on WARERFVATEGREr reARRSHLeY: ! RGBmRSTON Of formula (VA) and
10 (IVB) wherein R'is CH,CO,H or CH,CN, by a series of conventional steps.
Each aiternative is illustrated by the transformations of Preparation 69 to
Preparation 72_'and of Preparatio_ns" 73 and 77 to Preparations 76 and 79.
Yet another variation for obtaining a compound of formula (IVA) or
(IVB) is to incorporate the R' group at a much earlier stage in the synthetic
15 pathway, e.g. by generating a suitably N'- or N-alkylated pyrazole derivative,

‘Which is then processed to (IVA) or (IVB) by analogy with the sdbseduehﬂ'y"'_ o

described conversion of (V1l) to (V).

A compound of formula (V) may be obtained from a compound of
20 formula (VI): i

rRio HaNO N
O I N
/
N

o

. R?
25
(Y1)

wherein R? and R® are as previously defined for formula (V), by the

application of known cyclisation methods for pyrimidinone ring formation. .



WD 98/ 49166 - PCT/ EP98/ 02257 -12-
Thus, for exanple, the cyclisation nay be effected by the treatnent of (V)

with ab as sodi um or potassium hydroxide, or sodi Yp-Qkpdafbs5Si UM
car bonat 2‘?883@§%ﬁany in the presence of hydrogen peroxide, 1n 121 1 to G4 5

al kanol -water nedium at from about 60[err]C to the reflux tenperature of
the reaction m xture. The cyclisation nay al so be nedi ated by a sodi um or
potassium Cl to C5 al koxide, in a Cl to C5 al kanol as solvent, at from
about 60[err]Cto the reflux tenperature of the reaction mxture. 10

Al ternative cyclisation procedures inctldte the treatnent of (V) with either

| yphosphaqt i idat f baut,.130 t bout 0 C i Lew
Dot o o6, ity Btremplae e PTsaton ey b pased BYShe FESHBOM LA er ] C A
conmpound Ofy; i ' est | B f a
compound of T oe a8 i3 B4R A RALRIC I EHAL! or SR R SR 124 or
fornul a (Vicarbondte, aptiongliyuindhe présenceldd hiyitdgen: pezxideeinrd C, to 'O 98/ 49166
PCT/ EP98/ 02257 -13- wherein Y is a sui ot&lee h%avhn group, and Rerr] is as
previ oudl yaﬁ@ﬂqlrwtebmendmm@térqwﬁ?wtéé todhgiretiu eraturefthg o, t he

reaction CQF ted with the appropriate aroyl chloride in the
presence g?g%%ﬁ)é‘x@@gg%of atertiary

The cyclisation may also be mediated by a sodium or potassium C, to
Cs alkoxide, in a C, to C; alkanol as solvent, at from about 60°C to the reflux
temperature of the reaction mixture. _

10 Alternative cyclisation procedures include the treatment of (V) with
either polyphosphoric acid at from about 130 to about 150°C or with a Lewis
acid, e.g. anﬁydrous zinc chioride at from about 200 to about 220°C.

A compound of formula (V1) may be obtained by selective N-acylation

of a compound of formula (VII):’

15
H,NO
vip
wherein R? is as previously defined for formula (V1), with a compound of
formula (VIII): a
20 '
RO O
= | Y

25 : N



5 am ne such as triethylam ne or pyridine to act as scavenger for the acid
by- product (HY), optionally in the presence of a catalyst such as

4-di met hyl am nog‘;;)l ridine, in a suitable solvent such as di chpbprRi#gsfase. at
f r om aboulW@p¥4 %Q: to about roomtenperature. For conveni ence, pyridi ne may
al so be used as the solvent. 10 2. An alternative, generally applicable,
synthetic route to conpounds of fornulae (1A and (I1B) involves the
incorporation of the Rlerr] substituent at an earlier stage of the

synt hesis. Thus a compound of formula (1A or (I1B) may be prepared by 15
cyclisation of a conpound of fornula (I1X9- or (1XB) respectively: [err] -
wherein-R, Rerr], Rerr] and R err] are as,previously defined for

f or nul ae (IA\)heIﬂm ‘((Il$3ﬁ suithbledegvingarpup, %@@'a)és 8% PEMiausly datred oy c,

e £ A e O L A SRR,
I t dj f
LI SOCH, O eSSl 8 i o o ey,

\Qzat2 e:j r ﬁlra)valk)magsswmaf'ﬁr@thylbamrspwdmatmaﬁfeawavmggt foaithe asidl vtentt:) | is
denydr at | ng PHGRIOGUEL (Y opBoAIR Indne pEeeelice U1 EAtEbabF e Bhe 1 eact i on i s
carried out 4 n@@%@g}gﬁﬁ?g@dﬁh@rrsl&ab&@ésweﬁpwhfasq%ﬁ{?% Btharld)&t

cyclisation y reaction of a compoun formila (IXA)

or (1XB) Wi ffpnaabodt DC a6 abogt rocemtemperatiireo fidroavéyience t feidine smyce of a
solvent. A suitable protic acid is concentrated 10 sul phuric acid,

phosphori ¢ alsalberusedtas hersed@ndhoni c acid, a suitable Lew s
10 o ) .
2. An élternati\}e, generally applicable, synthetic route to compounds of
formulae (1A) and (IB) involves the incorporation of the R* substituent at an
earlier stage of the synthesis. |
Thus a compound of formula (1A) or (1B) may be prepared by

15 cyclisation of a compound of_fdrmulé (IXA) or (IXB) respectively:

R ax) R*  axs)

wherein R, R?, R® and R* are as previously defined for formulae (IA) and (IB).
The cyclisation may be effected under basic, neutral or acidic conditions.
Under neutral conditions, a compound of formula (IXA) or (IXB) may be

20 heated, optionally in the presence of a solvent and/or optionally in the



acid is boron trifluoride, alum niumchloride, silicon tetrachloride,
stannic chloride, titaniumtetrachloride, ferric chloride or zinc chloride,
a suitable _solvent is glacial acetic: acid, tetrahydrofuran, ' or
chl or obenz¥RP34AS preferably, the reaction is carried out g% ro%?%%ﬁto
210[err] C. However, the preferred node of cyclisation of a conmpound of
formula (1 XA) or (IXB) is under basic conditions, preferably in a sol vent,
optionally in the presence of hydrogen peroxide or a peroxide salt, and is
fol |l owed, where necessary, by neutralisation of the reaction mixture. A
suitabl e base is selected fromthe groupl4onsisting of the Cl-Cl2 al koxi de
and hydride salts of 20 lithium sodi um and gotassiun1 sodam de, sodi um

cycl ohexyl arP@8€ARE of adehvdsating,agent and/r MEEhaRIcY Witeprrpovalsysieay is from

1.1to 2.0 l.e Iy V. ' ji . fromthe
group consi g‘?héﬁ%@’ﬁ%ﬁoﬁﬁ%g@ b%\a%%ﬂé,ﬁ?-g Eh’tég{n?céﬁ]ét@%@ﬁbgﬁe ol ,

1- met hyl cycl slhpn@xaﬂb,ortwahyl?zﬁbuuim-m d sditablexiehydratig béentrigaction is
carried out at from60 to 25 5C. Preferably the base is selected fromthe
group con$i snplaguldr sievesandiprefarakly, hedeartien msaried out aldram d8arto

t - but oxi de Sodi um hydride; and WO 98/ 49166 . . -

PCT/ EP98/ 02% igS- the solvent is selected fromthe group consisting of

et hanol , n-pr opan?gd?{ ﬁ@%@ﬂ'@?&ﬁs ﬂr{aé’yéybcﬂikéﬁﬁh)ha%% éﬁié@%%)ﬁf’éﬁ&@ﬂap‘

conmpound of forrnu e preparéd by reactio

conpound of dfcer cofrpoluXa)of sormuiBYIXADrdEXB)witly a pirbtic adidror Lewieasidn R err]
and R2 are as previously defined for forrrxl ae %llXAP and (1 XB) with a
conpound of gRilonAlY in 30§ prgsenee of a solvent. A suitable pfotic acid is-concentrated

10 sulphuric acid, phosphoric acid or p-toluenesulphonic acid, a suitable Lewis
“acid is boron trifluoride, aluminium chioride, silicon tetrachioride, stannic |
chloride, titanium tetrachloride, ferric chloride or zinc chloride, a suitable
solvent is glacial aceﬁc acid, tetrahydrofuran, 1,4-dioxan or chiorobenzene
and, preferably, the reaction is carried out at from 65 to 210°C.

15 However, the preferred mode of cyclisation of a compound of formula
(l)_(A) or (IXB) is under basic conditions, preferably ina SQIvenf. optipnéli; in~
the presence of hydrogen peroxide or a peroxide salt, and is followed, where
necessary, by neutralisation of the reaction mixture. A suitable base is

. selected frorh the group consisting of the C4-C, alkoxide and hydride salts of

20 lithium, sodium and potassium, sodamide, sodium cyclohexylamide and
cesium carbonate, the quantity of base employed is from 1.1 to 2.0 molecular
equivalents, a suitable solvent is selected from the group consisting of
ethanol, n-propanol, t-butanol, t-amyl alcohol, 1-methylcyclohexanol,
tetrahydrofuran and 1,4-dioxan, and the reaction is carried out at from 60 to

25 105°C.

Preferably the base is selectéd from the group consisting of sodium

ethoxide, sodium t-butoxide, potassium t-butoxide and sodium hyd'ri'de; and



20 wherein R err] and R err] are also as previously defined for fornul ae

(I XA) .and (1 XB). The coupling reaction may be achi eved using conventi onal
am de bongs i t echni ques, e.g. via the acyl chloride dggd j f

(X) . by o %{%{81? 49166 | ! ﬁ&/ﬁ?&d/dé‘isﬁ
PCT/ EP98/ 02257 -16- analogy with the preparation of a conpound of formula’
(VI), ensuring that any potentially vul nerable substituent (for exanple
when Rlerr] is Cl to C4 alkyl substituted with OH or CONH2) is
appropriately protected. 5 In particular, any one of a host of am no
acid coupling variations may be used. F8- exanple, the acid of forrmula (Xl)
may be activated using a carbodiimde such as 1, 3-dicycl ohexyl carbodiim de
or~ 1- et hyl 112 galvent jrseigrtad frasp top gloyp gensisting ehethenobni-progkhyl, itn t he
presence o sndlVH i a catal yst such as _

4- di met hyl f&r%i%%%yf.éﬁrﬂng%ﬁ?f%@ég{??\@?‘%%{‘ha| ot ri sam nophosphoni um sal t
such as bronot r i coipotht &f ferhilh ) Beral! I ther type
of coupling is condugtbgd in a suig'?g%?e l’ls{owltvent 9% s?%??:ﬂ}r%?%t@&agne,

- opt i onald yaigpmpeund o fntowla(X4) orfAB)aegpestively:such as N-net hyl nor phol i ne
or N-ethyldiisopropylam ne (for exanple when either the conpound of fornula
.15 (XA) or (XB), or the activating reagent, is presented in the formof an
acid addition salt), at about O[err]C Preferably, froml.1to 2.0

nol ecul ar equi val ents of the activating reagent and from2.0 to 3.0

nol ecul ar equival ents of any tertiary am ne present are enpl oyed.
Preferably, a mixture of (Xl) angieither (XA) or (XB) is treated with 20
about one nol ecul ar equi val ent off the coupling reagent (benzotriazol-1-

yl oxy) t1oi pyrrol i di nophospiNif | Mexaf | uor ophosphat eH¢hSy Nn a 1sui tabl e
i N N—R
. . /
’ H:N HZN
2 Rz

X8 - xB)

s o

" 'wherein R' and R? are as previoUsly defined for formulae (IXA) and (lXB)'with E
a compound of formula (XI): | -
20

wherein R? and R* are also as previously defined for formulae (1XA) and
(1XB).
The coupling reaction may be achieved using conventional amide

bond-forming techniques, e.g. via the acyl chloride derivative of (XI), by | ~



sol vent such as di net hyl f ormam de at -about roomtenperature. In a further
variation, the carboxylic acid function of (XI) may first of all be
activated_usin p to about a 5% excess of a reagent such ascPEPdsi0225y

car bonyi dWPrﬁ86§&63| e in a suitable solvent, e.g. ethyl acetate or ]
but an- 2-one, at from about roomtenperature to about 80[err]C, followed by
reaction of the internediate imdazolide with either (XA) or (XB) at from
about 20 to about 90[err]C. WD 98/ 49166 .

PCT/ EP98/ 02257 -17- The amines of forrmula (I11), the _

4- am nopyr azol e- 5- car boxam des of fornmuhge (VI1), (XA and (XB), the
carboxylitc acid derivatives of formula (VIIl) and the carboxylic acids of
formul a (X pnalegywitietherpreparationrof icatompavad Phiarmuia AF), enspebgdbat apy

i the. br epRbBBHE veBerails Subsiahe Rt Bl X s Wch RickRe e eiuf ea 1 i
accor dance %@Bé}itﬁfe@(r}gﬂ{ @)H SIXC@F. g.l{é iggpgf@mgygﬁ@[@bgd_ cfddry or literature
r I'l"'y "accessi bl

pr ecedent, omrea starting naterials using appropriate
reagent s sand r eafri pamicalzndary oms of ahost of amindaeidsupling vamationsidnayed i n

the art will be aware of variations ,and ternati ves.tp, those
processes dbesseded ai@xamplg.itae acid ?ﬁé’"@k’%rgaseg‘aé(ﬂbe Wﬁ&?‘&'?‘ﬂﬂ@ sections
whi ch al |l ow_t he ounds . defj G I 1-B)a_t 0 be .obt ai ned.
The phar mcgﬁ{ﬁogﬁﬁﬁ@e g’d%iﬁgjbq'gﬁgglpﬁegﬂgﬂq%ﬁng%ﬁg?o%?h lglhe conpounds 15 of
formul ae (| &imengidmiRbprpl FhN)eapbdiimide bptionallyémtheprasened op1be prepared in

a conventional manner. For exanple a solution of the free base is treated
with the apbydioxyberzatdazole @ndinsna ertalyshsuch ag 4dimethylaminapyagine, £5d t he

U 8,8y e e e B T E B, oY anoL o vner yecuum
can be obt ajpgfotr(pyrrolidino)phosphonium hexafluorophosphate. Either type of
coupling is conducted in a suitable solvent such as dichloromethane, |
optionally in the 'presénce of a tertiary amine such as N-methylmorpholine or
N-efhyldiisoprdpy!amine .(.fc->r example when either the compound of formula
15 (XA) or (XB), or the activating reagént, is presented in the form of an acid _
addition salt), at about 0°C. Preferably, from 11102.0 moleculali_éq;zxi'Qalents
of the activating reagent and from 2.0 to 3.0 molecular equivalents of any
tertiary amine present are employed.
Preferably, a mixture of (XI) and éithe‘r (XA)or (XB) is treated with
20 about one molecular equivalent of the coupling reagent (benzotriazol-1-
yloxy)tripyrrolidinophosphonium hexaﬂuoto'phoéphéte'(PyBOP) in a suitable
solvent such as dimethylformamide at about room temperature.
In a further variation, the carboxylic acid function of (X1) may first of all
be activated using L:p to about a 5% excess of a reagent such as N,N’-
25 carbonyldiimidazole in.a suitable solvent, e.g. ethyl acetate or butan-2-one, at
from about room temperature to about 80°C, followed by reaction of the

intermediate imidazolide with either (XA) or (XB) at from about 20 to about -

90°C.



20 an anal ogous manner by treating a solution of a conpound of formula .
(I'A) or (IB) with the appropriate base. Both types of salt may be fornmed or
|nterconverte ng i on-exchange resin techni ques. The bi ol ggj

activitiesV g’t"ﬁ’zﬁkcorrpounds of the present invention 25 wer ep%ie@g%%mﬁse7d by
the foll ow ng test ‘met hods. Phosphodi esterase (PDE) inhibitory activity In
vitro PDE inhibitory activities against cyclic guanosine 3',5"-
m)nophosphate (cGW) and cyclic adenosine 3', 5 m)nophosphate (cAVP) WO
98/ 49166 PCT/ EP98/ 02257 - 18-
phosphodi est erases were determ ned by neggurenent of their 1C50 val ues (the

concentration of conpound required for 50% i nhibition of enzynme activity).
5. The requi The arbiesof jorowiadii}, ﬁ‘@d-am&bﬁwmla—&mrbexgmmsmiur ces,

car di ac. vent FE10e i Ak ane AP 10k Coib Eflo BBt darmeke QF}%E%Nlﬁ)Iy by

the nethod o F%Hg'ﬁ e In
parti cul ar, % MVﬂl]?zl\/g sp 08? c’aggl.f)@%:%ég?baﬁg@? ﬁ?ltg%aﬂngh&%%ﬂyea\}&

PDE (PDE3} weoesolbsequently idesonitredyeande pbtalmed/elthmsbwamalcgsspmh Iotvesran

pl atel ets or rabbit pI atel ets; the cGw-stinmul ated PDE (PDE2) was obtai ned

from human cRfqsessesdesadhashin the Srepacations SEction ar by cooxsntinup! syrtheticient

PDE ( PDE1l) f PDE4) f
numan skel ot BIOUROLERE iF AEBRnte WiistafidareBas BRSFbapE cEmHRES) e
retina. Assapsrarep %é‘d@hﬂ%nﬁ'ﬁéamgfadﬁédé"bie:ﬁbh mbtdriak udlagch” net hod of
WJ. Thonpson et al. (Bi ochem, 197 18, 5228) esults fromthese tests

show t hat tr@ppmpp:ammmtsmd masgl@nthnﬁﬂtmm on are pot ent and sel ective
10 Moreover, persons skilled in the art will be aware of varratlons of, and

. alternatives to, those processes descnbed hereinafter in the Examples and
Preparations sections which allow the compounds defined by formulae (IA)
and (IB) to be obtained.

The pharmaceutically acceptable acid addition salts of the cbmpounds

- 15 of formulae (IA) and (IB) which contain a basic centre may also be prepared |
ina conventlonal manner. For example a solutlon of the free base is treated

with the appropriate acid, either neat or in a suitable solvent, and the resultmg

" salt isolated either by filtration of by evaporation under vacuum of the reaction -

~ solvent. Pharmaceutic’ally acceptable base addition salts can be obtained in
20 an analogous manner by treating a solution of a eompound of formula (1A) or
| (1B) with the appropriate base. Both types of salt may be formed or

interconverted using ion-exchange resin techniques.

The biological activities of the compounds of the present invention

25 were determined by the following test methods.

sphodi se inhibitory activi
in vitro PDE inhibitory activities against cyclic guanosine 3',5'-
monophosphate (cGMP) and cyclic adenosine 3',5'-monophosphate (cAMP) -



i nhi bitors of cGW-specific PDE5. 20 Functional activity This was assessed
in vitro by determning the capactiy of a conpound of the invention to

enhance sogi%n' roprusside-induced rel axati on of pre- conpipgp&ifhhsobi t
i 1

cor pus cavk tissue strips, as described by S.A 25 Ballard et al.
(Brit. J. Pharmacol., 1996, 118 (suppl.), abstract 153P). In vivo activity
Conmpounds were screened in anaesthetised dogs to determ ne their capacity,
after i.v. admnistration, to enhance the pressure rises in the corpora
WD 98/ 49166 PCT/ EP98/ 02257
-19- cavernosa of the penis induced by iLqg-racavernosal injection of sodi-um
nitroprusside, using a nethod based.on that described by Trigo-Rocha et al.
( Neur our ol . phodpbiodibsterasae®were determined by measuremﬂntmfrtéeir iCavapies t he

conpounds of, . fornulae (1A ,and (IB), theirl .bh eut.i cally acceptabl e

salts, and ;S“‘?r?t%{&céﬁfa&@f’l CQEIP&’HPQHPQU%?3@&@@%@&?%8%eé@fm?y, can be

adm ni stere%cﬁ{, e, but will generally be adm nistered in adm xture with a
C

phar maceuti ca rrier selected with regard to the intended route of

admi ni strati on arthetejuiredd DB @hapmestweral isplatet frara.a bietPotésurebsy, they
are admnistered orally in the formof tablets cgontaining such excipients
as starch oingludingduman cprpusgaYermasus. RNMPB andirablyt pigtelets, BYMaA adni xture

wi th exci pi ' |, xd ' r '

Contai ni ng. FREUBEvenyt. gl Pkt pisede and SV 8 esBdaRIn TR

parent eral | ynethetl ¢PAATIR ThohiisoAcmaeENIs Abplemam(Biootemy1871, 10t3@yusgul arly

or 15 subcut aneousléé For parenteral adm nistration, they are best used in
&

the form of partinulan, itee sGMRspesific MO (PRESE Anddhe eGMPLinhikiledetAMBbst ances, |
For . 10 PDE (PDE3) wefe' obtained from human corpus cavernosum tissue, human "
platelets or rabbit platelets; the cGMP-stimulat'ed PDE (PDE2) was obtained
from hﬁman corpus ¢avernosum; the calcium/calmodulin (Ca/CAM)-
dependent PDE (PDE1) from human cardiac ventricle; the cAMP-specific
PDE (PDE4)_ from human skeletal muscle; and the photoreceptor PDE
15 (PDES) from bovine retina. S
Assays were perfdrmed using a modification of the *batch” method of
W.J. Thompson et al. (Biochem., 1979, 18, 5228). Results from these tests
show thét the compounds of the present invention are potent and selective
inhibitors of cGMP-specific PDES. |
20 '
Functional activity
This was assessed in vitro by determining the capactiy of a compound
of the invention to enhance sodium nitroprusside-induced relaxation of pre-
contracted rabbit corpus cavei'nospm tissue strips, as described by S.A.
25 Ballard et al. (Brit. J. Pharmacol:, 1996, 118 (suppl.), abstract 153P).
In_vivo activity '
-Compounds were screened in anaesthetised dogs to determine their

capacity, after i.v. administration, to enhance the pressure rises in the corpora -



exanpl e enough salts or nonosaccharides to nake the solution isotonic with
bl ood. For buccal or sublingual adm nistration they nmay be adm nistered in

t he formo@vo'ltgg}gbﬂigs or | ozenges which can be formulated in aP(?Hfﬁ‘&%% nal -
[ |

20 manner. For oral, parenteral, buccal and sublingual admni's i to
patients, the daily dosage |evel of the conmpounds of formulae (1A) and (1B)
and their pharmaceutically acceptable salts and solvates may be from 10 to
500 nmg (in single or divided doses). Thus, for exanple, tablets or capsules
may contain 25 fromb5 to 100 ng of active conpound for adm nistration
singly, .or two or nore at a tinme, as appf@priate. The physician in any
event wl| determ"neﬁ%te act ual  dosage, which will be nost suitable for an

i ndi vi dual pSRYSSACSE R the pamis|indugsd WY intracaveposa) ingcen of sodium

PCT/ EP98/ 0225 Qs ai haht { the_particular patient.
The above do@grggsm%sr'%agjxﬁﬁéﬁ%hgp H%gqa‘i@‘%gggg‘é{g"é&%ﬁ@ gha gt abour se,
be i ndi vi duaiNeursuesicand Whedyn. higder1r7ihower dosage ranges are nerited and
such are 5 wthin the scope of this invention. CGenerally, in humans, oral

admi ni stration of In hemaa tper@pysthet carnpoundseeit foonulae (IA)amt @Bk rout e,
bei ng t he Venl and,. f.or exanple,in MED,. ayoi ding the well-known
di sadvant age’s %ﬁ%&?@é‘?}} WQWt?WFrs&@ﬁv%&#BEﬂqm??QLE‘??Nﬁéa?ﬁ ahle solvates A
preferred orgfleithesichity @dl i &Ex r MR s from?25 to
100 ngy of conpound whteyrn rgaﬂt?in ar“ljergl I-ne(g)?lgﬁﬁ’s?gnvg'gQ%&Eléar!%éedgm@ﬁ?ﬁe@nt
suffers frornadmixturewithga phammaesutival Eamier seleatadwitih r?ard kéigherbsOr ption
after oral ad i on, . the dru be adm ni stered parenterally, e.g.

subl i ngual | Qn{%‘nﬁb@tc{ggﬁq?_é%m@;@t' iq”@’ stapdard pharpiaseutieal pradticenul a (1 A) or
g l: E)eiot gL ?g \ngile%,iag% ?Aééll %%ear&’@ﬁﬁtéie?i' ?rgﬁ?kﬁ thtehfSFrﬁ%tf’taﬂerstsaco\ﬁ?atﬁﬁ{nignsiﬂcihl Y
excipients as starch or lactose, or in capsules or ovules either alone or in
admixture with excipients, or in the form of elixirs, solutions or s'uspensio'ns
containing flavouring or colourihg agents. They can also be injected
parenterally, for example intracavernosally, intravenously; intramuscularly 6_r |
15 subcutaneously. For parenteral administration, they are best used in the form
of a sterile aqueous solution which may Eontain other substances, for
example enough salts or monosaccharides to make the solution isotonic w'ith
blood. For buccal or sublingual administration they may be administered in" |
the form of _tablets or lozenges which can be formulated in a conventional.
20 manner. ' .
For oral, parenteral, buccal and sublingual administration to patients,
the daily dosage level of the compounds of formulae (IA) 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
25 from 5 to 100 mg of active compound for administration singly, or two or more
at a time, as appropriate. The physician in any event will determine the actual

dosage which will be most suitable for an individual patient and it will vary with



adm ni stered as a suitably acceptable formulation in accordance with normnal

veterinary practice and the veterinary surgeon will determ ne the dosing
regi nen a of adm nistration which will be nost. appr ' a-
parti cul a&g%l%#%rrgal?ﬁ 20 Thus the invention provides a gﬁﬁ@%@"&%ﬁ cal

conposition conprising a conpound of formula (1A or (IB), or a

phar maceutical ly acceptable salt thereof, or a pharmaceutically acceptable
solvate of either entity, together with a pharmaceutically acceptable
diluent or carrier. It further provides a veterinary formnulation conprising
a conmpound of 25 formula (1A or (IB), @0-a veterinarily acceptable salt.
thereof, or a veterinarily acceptable solvate of either entity, together
with a vet et?f 208 YWeight apd sesronse eidhe Rarticular patient. Theoboge dossges

PCT/ EP98/ 02 221 - : | ; 005 40 o

or (1B), or %gg Sﬁéenr%%ﬁgﬁ"[f:ﬂg%g?%fag% chséggf%'g\é'gﬂféq%é_‘(}.g%%)b%ulggwgualor nmul a (1A)

pharmaceut i irestanceswhBtaRigResof loe? dobage rifiestarel thrite@larfl WA Jraceuti cal
n

conposi ti on containing anP/. of the 5 foregoing, for use as a huna
nedi canmerft . Withimthe $¢ape ofithisgnwantides a conpound of formula (1A) or (1B), or

a veterinarily acceptable.salt thereof. .ar a.veterinarily acceptable

sol vat e of eithe?feé%fgf n ‘r'mén%?r@?PHH}'@/S@%?%P&?WQMWH@G any of the
foregoi ng, frentieR ig thePPrefitrdBoulE B&AGHRE pveni Eflqr aspect,
the invention pr ovi'des@?he_ use o(%@'a cgggouﬁncf]sgfo?ﬁnr'rﬁta%ﬁiﬁra%% Ei%), or a
phar maceut i #aMED,aviging theewelHknowhatisadvaniages adsocimedwithcal | y accept abl e

solvate of gither entity, .for the manufactyre of a human nedi canent for the
curative or'nﬁrta(?ﬁﬁﬂr}?é?f é-ct)raé%‘?'H@H?“BP- &R@gﬁifé‘?{fO%Heﬁmsdﬁgmn inVED a cQW

PDES i nhiobi {13 fypidall ik $m 25 to 100 mg of compound when-required. In
| circumstances where the recipient suffers from a swallowing disorder or from
impairment of drug absorption after oral administration, the drug may be
administered parenterally, e.g. sublingually or buccally. _
| . For veterinary use, a compound of formula (IA) or (IB), or a veterinarily -
15 agceptéble salt thereof, or a veterinarily acceptable solvate of either ehtity, is
administered as a suitably acceptable formulation in accordance with normal ©
veterinary practice ah,d the veterinary surgeon will determine the dosing
- regimen and route of administration which will be most appropriate for a
“particular animal. o
20 Thus the invention provides a pharmaceutical composition comprising
a compound of formula (IA) or (1B), or a pharmaceutically acceptable salt
thereof, or a pharmaceutically acceptable solvate of either entity, together
with a pharmaceutically acceptable diluent or carrier.
It further provides a veterinary formulation comprising a compound of
25 formula (1A) or (IB), or a veterinérily acceptable salt thereof, or a veterinarily
acceptable solvate of either entity, together with a veterinarily acceptable

diluent or carrier.



15 It also provides the use of a compound of formula (1A or (IB), or
a veterinarily acceptable salt thereof, or a veterinarily acceptable

sol vat e ofweidgheteeentity, for the manufacture of an ani mal reEcE/EPIREIs7T Or
the curative or prophylactic treatment of a nedical condition for which a .
cGW PDE5 inhibitor is indicated. 20 Mor eover, the invention

provi des the use of a conmpound of fornmula (1A or (IB), or a
pharmaceutically acceptable salt thereof, or a pharnaceutically acceptable
sol vate containing either entity, for :Tgi manuf acture of a human nedi canent
for the .curative or prophylactic treat t- of nale erecti | e dysfunction,-

f | | d ' h beni
brostat o hyper pi L iveifiop Bl Bghies 2 eomPBAE of U AA] AEGR). e,
stabl e, unstpiarmavedtivaly acveptdbié santherepf,are pharniydeatiéAySd QBptdHih Monary

hypertension, congestive heart failure, atherosclerosis, Stroke, peripheral
vascul ar di $ehite of @ither eolity, of a phamaaceutical\eompesaitios Gontaining any of the

PCT/ EP98/ 02 -22- 0 | e roni ¢ asthma, bronchitis,
allergic %s?%'%@%l& H%)%#%ﬁilﬁ??@%egq?é%pgﬁg or diseases characterised by
di sorders of gut |RRidditidny it groviadbs @ dUrMYOERE of RPMURS und of
formula (1A or (I1B), |or zlidSr wveteri rﬁgﬁgi | y accept abﬁlgjgg@ﬁﬁ%r eof, or a
vet eri nari | yeteringrilybteeptableatat therecd, onf ayetsirinadly asteptable §oivateher

manuf act ur e an i mal di canent for the curative or prophylactic

t r eat ment o@%rﬁf @”E{;’eEf ?wg?%w?r%m%ﬁm %WPE"%?G&P?MPMW)@I’
premature | enign prostatic hyperplasia (BPH), .

bl adder out ?g?%%%?ﬁ@%{&é&?ﬁ@gﬂfu nence, stable, unstable and variant 10
(Prinzmetdal ) angilnget hppther espectnthednvemtic provides thensewf a inpeshd ve heart

- failure, atherosclerosis, stroke, peripheral vascul ar di sease, conditions
‘of reduced rBBHa\(b@s@'l('@apéﬁ@,a”BHF%Wp@?uﬂﬁﬂtabﬁ salkthereef, onal er gi c

ast hma, pharmaceutically acceptable solvate of either entity, for the manufacture of a
human medicament for the Curaﬁve or prophylactic treatment of a medical
condition for which a cGMP PDE5 inhibitor is indicated.

15~ ltalso provides the use _6f a compound of formula (IA) or (IB), or a
veterinarily acceptable salt thereof, or a' véterinarily'acc'eptable solvate of |
either entity, for the manufacture of an anlir_nlal medicament for the curative or
prophylactic treatment of a medical condition for which a cGMP PDE5 ”
inhibitor s indicated. S

20 - Moreover, the invention provides the use of -a compound of formula
(1A) or (IB), or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate containing either éntity, for the
manufacture of a human medicament for the curative or prophylactic
treatment of male erectile dysfunction, female sexual dysfunction, premature

25 labour, dysmenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet
obstruction, incontinence, stabie,' unstable and variant (Prinzmetal) angina,
hypertension, pulmonary hypertension, congestive heart failure,

atherosclerosis, stroke, peripheral vascular disease, conditions of reduced



allergic rhinitis, glaucoma or diseases characterised by disorders of gut
notility. 15 Additionally, the invention provides a nethod of

treating okydpbgieisd i Ng a nedical condition for which a cGW g%;rédg@%y t or

Is indicated, 1n a manmal (including a hurman being), which c

adn1n|ster|ng to said manmal a therapeutically effective amount of a
conpound of forrmula (1A or (IB), or a pharmaceutically or veterinarily
acceptabl e salt thereof, or a 20 pharnmaceutically or veterinarily
acceptabl e solvate of either entity, or a pharnmaceutical conposition or
veterinary.formlation containing any of-22he foregoing. Still further, the

ayst anct i on, OPesarestelEraRt, nrbhE by protciE: bl dldisAetms, Sergic”

dysnenor r hoethinilis nglﬁﬂc@nﬁ@%r@%éaéé‘é&@fa%@t&h@e& B?'d)sor@é@cﬁ? t ﬂiﬁtn\
obstruction, incontinence, stable, unstable and variant BI’I nz taI)

angi na, hyper t enslt@iso pu:Mstathp Llspp'd‘ra enmmundmmma {i8) bedBs, drad | ure,
at heroscl erosi,s oke, % g lﬁ scul ar eiase condi ti ons of reduced
bl ood ves elvf)tsf'eﬁe -acckPiahle 3 lﬂr@n\‘ﬁfﬂ'? Ay greentgble selvaten, al lergic

WO 98/ 49166 containing ei ufacture ng_\io2257
-23- rhinitis, dl augcorg’rr’aeroerntéY ngragheesmg ar aétrer?fsaé]da’gmal mseggcc%%'{tg

motility in cUrativesr ptoptojlactictieaimentrahmzade a@c;tile/\diysﬁmtﬁmﬂipférﬁﬁé sexual
adm nistering to said nmamal ? ther peuti cal I%qlg@dect i ve amount of a
conpound of Wﬂﬁ@'{ PrgmMature lahayy, dysmenomhe marcpnosiatisrhypetplasiaari | y

sceept 201 Sy B ool By BIAERC P ki SE BB anloBoeal 0
f or mul at iton (@@imzmeiangngnw abp éﬂ@nsﬁ@tﬁ qgﬂmaryr hgperiarRitr, @BngbsiRe Msirtdes
any novel internediates described herein,
failure, atherosclerosis, stroke, penpheral vascular disease, condmons of
. reduced blood vessel pate_ncy, ‘chronic asthma, bronchitis, allergic asthma,
allergic rhinitis, glaucoma or diseases characterised by disorders of gut -
' m'dtility | |
15 Addmonally. the invention prowdes a method of treatmg or preventing
a medlcal condition for which a cGMP PDES inhibitor is mdlcated ina # v
‘mammal (including a human being), which comprises administering to saici
mammal a therapeutically effective amount of a compound of formula (lA) or
(1B), or a pharmaceutically or veterinarily acceptable salt thereof, or a

20 pharmaceuticélly or veterinarily acceptable solvate of either entity, or a
pharmaceutical composition or véterinary formulation cdntaining any of the
foregoing. | o

Still further, the invention provides a method of treating or preventing
male erectile dysfunction, female sexual dysfunction, premature labour,

25 dysmenorrhoea, benign brostatic hyperplasia (BPH), bladder outlet
obstruction, incontinence, stable, unstable and variant (Prinzmetal) angina,
hypertension, pulmonary hypertension, congestive heart failure,
atherosclerosis, stroke, peripheral vascular disease, conditions of reduced

biood vesSgi patency, chronic asthma, bronchitis, allergic asthma, allergic -



10 for exanple those of formulae (11A), (1IB), (IVA), (1VB), (IXA) and
(I XB). The syntheses of the conpounds of the invention and of the ) .
i nt er medi waees/49066 use therein are illustrated by the foll owh¢g/ERe8M2A5Es and
Preparations. [err]H Nucl ear nmagnetic resonance (NMR) spectra were recorded
using 15 either a Varian Unity 300 or a Varian |Inova 400 spectroneter and
were in all cases consistent wwth the proposed structures. Characteristic
chem cal shifts ([err]) are given in parts-per-mllion dowfield from
tetramet hyl si |l ane usi ng conventi onal ab_??_evi ations for designation of major
peaks: e.g. s, singlet; d, doublet; t, Iplet; q, quartet; m nultiplet;

b, broad. 2fhinitis, glaubbima GiAsédses(dHafActeAsEed by eMot8ersUsH i nﬁ,tmgfmrg
Instrunents Trio nass spectronmeter in the thernmospray ionisation node. Room

t enper at ur em@samel (iocludingsj bumpaa. being)\whitdy agmprises administering to said

PCT/ EP98/ 02257 - 24- . EXAMPL Ami nasul phonyl ati on_ of .

12 a kyl at DRMTAD2 e el SHests eROUnt o1 & ORRRHAOHfpEmylaAl of 4.
3-d] pyri gi diigy 7% At ] ' ' HHF?E s added
slow y tg1 gcrllal)'coer%]gg?@a%e;r%ﬁggﬁg?ﬁ hg{w{a ﬁgeﬁﬁa{b ﬂa(#é’i? Le fzgr\%yl at ed
Substrate (phanmageutically oneeterinatilyiancgptable solvate ¢feithementily, of ken t he
resulting mxture was allowed to warmto -room }e, erature and stirred for
24 hours. TRRATMARAUNGA AmPesitionat velednagLioayiatinn containing anypefithed i nt o

stirred icq@wggﬁb then the precipitate was 10 collected and dried by
suction to gl ﬁé crude sul phonyl chloride which was of sufficient purity

to use directly Theltfermishststineludissnyniovey imérnesdisieeiestiibed heréigner al | y
from2 to 5 nol. equiv.) 1l-substituted gi perazi ne was added portionw se to

a stirrdd rfrreypenis thase dfipimdag!(1ehi(BE).AB/Ah §VEINEXS) and (IXB).

| ‘The syntheses of the compounds of the invention and of the
intermediates for use therein are illustrated by the following Examples and
Pr_eparétions. o ' _ m . | _
'H Nuclear magnetic resonance (N_ﬁlR) spectra were recorded using
15 either a Varian. Unity 300 or a Varian 'l.now'la_ 400 spectrometer and were in all
| cases consistent with the proposed strué:tq‘_ifes. Characteristic chemical shifts
- (8) a_fe given in parts-per-million downﬁeld from teframethylsilane using -
conventional abbreviations for designatio_n"bf major peaks: e.g. s, singlet; d,
- doublet; t, triplet; q, quartef; m, multiplet; b,.- broad. . _
.20 © Mass spectra (m/z) were recorded ,u'sing.'a Fisons lnstrumenfs Trio
mass spectrometer in the thermospray ionisation mode.

Room temperature means 20 to 25°C.



The reaction mxture was stirred for 20 hours at roomtenperature and then
15 evaporated under reduced pressure. The residue was partitioned between
et hyl ac sat ur at ed aqueous sodi um bi car bonat e sol t he
organic g‘%atge segar ated and conmbined with three ethyl acet ;k%éeﬁgg(tsgogggtas of
t he aqueous phase. The conbi ned organi c solutions were dried (Na2SO4) and
evapor at ed under reduced pressure to provide the crude sul phonam de, 20
whi ch was purified by col unm chromat ography on silica gel. In cases where
t he sul phonyl chloride did not precipitate on ice-water quenching of the .
chl or osul phonation reaction mxture, t+&#-resulting aqueeus sol ution was -
diluted with an equal vol une of etm-cool ed and treated wth the
appropriate piperazine der| vative bed above. 25 EXAMPLE 2

3- Ethyl - 5- [ 5- (428ki ;
(pyridin-2-yl)ne . py '

ot ai ned agihgdrd e 4,2 i anés t | e conpound of Preparation

WD 98/ 49166 PCT/ EP98/ 02257
-25- 163and 1- e%@ﬁ\é‘@hﬁ&’ﬁ?@'@@%@mﬂa“ﬁ%@ﬁﬂ%owww opledound: C,

27 390 || crampigbY eitferthle N K iy SBstiate 3 imon iaiBned ey,
(2H m, 2. #iokyl chidride) (4. Rnﬁr‘iol 4h’eﬁ)the3e§t2!tu(@hhm)1re Wa$ Zllowdd)to wardbtd 2H, t) ,
5.93 (2H,s), 7.00 1Hd q;égqrznl 7.60_(1H m, 7.84 (1H d), 8.58

(1H, d), 8. B®M iemgr-ratm md stirr Rewrs. nfhe mastiommixjuse Was IBSAVPLE 3 10

e SRR A S A R gl

10 collected and dried by suction to give the: _crude suiphonyl! chloride which was

of sufficient purity to use directly in the subsequent N-sulphonylation step.
Excess (generally from 2 to 5 mol. equiv.) 1-substituted piperazine was
added portionwise to a stirred mixture 6f the sulphonyl chloride and éthaho_l. '
The reaction mixture was stirred for 20 hours at room temperature and theri
15 evaporated under reduced pressure. The residue was partitioned between'
“ Cethyl acetate and saturated aqueous sodium bicarbonate splutibn; thenthe
" organic phase separated and combined with three ethyl acetate extracts of -
the aqueous phase. The combined organic solutions were dried (Na,SO,)
and evaporated under reduced pre_ssL:re to provide the crude sulphonamidé,
20 which was purified by column chromatog'réphy on silica gel.
In cases where the sulphony! chloride did not prec:pltate on ice-water
quenching of the chlorosulphonation reaction mlxture the resulting aqueous

solution was diluted with an equal volume of ethanol, ice-cooled and treated

with the appropriate piperazine derivative as described above.

- 25

Obtained as a white solid (40%) from the title compound of Preparation



Obtained as a white solid (62% fromthe title conpound of Preparation 17
and 1-nmet hyl pi perazi ne using the procedure of Exanple 1. Found C, 59. 51

H 6.42; Nyoldaddres Clerr]Herr]Nerr]Jerr] requires C, 59. 4pey #Mﬁ,

15 17.33% J[err] (CDCl[err]): 0.98 (3Ht), 1.18 (3Ht), 1. 87 2. 02
(2H, M, 2.28 (3H,s), 2.50 (4H M, 2.96 (2H,t), 3.14 (4H m, 4.25(2H1t),

5.92 (2H,s), 6.98 (1Hd), 7.16 (2H M, 7.60 (1H m, 7.84 (1H d), 8.57
(1H,d), 8.88 (1H,s), 10.90. (1 H,s). LRwE: rﬂz 566 (M+rl)[err]. 20

EXAMPLE 4 5- [ 5-[ 4- (2- Hydr oxyet hyI)p| per é

-yl sul phonyl ] - 2- n- pr opoxyphenyl }-3- n- r%

bt 4i ned s A0 Wy%*“éﬁ%%ﬁ‘%’“ﬁ*‘(‘ﬁ?’?*ﬁ@Eﬁbénp*%h%é F%»@ﬁa tion 17

and 1-(2- hyoEsg)@BeHhBWsalwerra@m ne yggng);mewumsedpﬁ@waZézmrml e 1.
Found: C, 58.18: H, 25 N, 15. é C29H37N706S requires C, 58.'47; H, 6. 26;
N, 16.46% [®F-BB%. oﬁ(@@@h) 1102 {3r00, ¢ 18 BH.H1 142 @@H)xa 02{2iggn), 2:46), 2..04

2H, 2, 30 6 3_(4H,
S5 (21 2) 258k 2o faitimi S T, B0rd B Ron 425 B 6k a7
1H, 7 8 ; 596
E M+1;T} o 1 H]%C}’)ﬂ gzﬁf?%) o c)H, ) 9P 84 XHiHed), 8168 Ok, 4)1 .88 (118 Bio B2
PCT/ EP98/ 022{55‘I s)26:-RMSAMRE BEBAM L.y | - 5- [ 5- (4- et hyl pi perazin-1
-yl sul phonyl ) - 2- n- propoxyphenyl ] - 2-
(pyridin-2-yl)nmethyl-2.6-di hydro- 7H pyrazol o[ 4. 3-d] pyri mdin-7-one 5

“(a) Obtained as a white solid (30%@6““6 conpound of
Preparation 18 and 1-et hyI pi pera2| ne e procedure of Exanpl e 1.
Found: Ci0-58.92; 5- aAR-1-WEwnhbhiie ; &

59. 45: H, 624 N, 17.33% [e
1.30 (3H t) ] - hyl-4.

(4H ”) 4.23 (2H (52)tanr§ea6 gs (a%fe) solift {%%%) from the tltle compound of Preparation

- 17 and 1-methylpiperazine using the procedure of Example 1. Found: C,
© 59.51; H, 6.42; N, 16.67. CygHysN;0,S requires C, 59.45; H, 6.24; N,
15 17.33%. & (CDCLy): 0.98 (3H.1), 1.18 (3H.1), 1.87 (2H,m), 2.02 (2H,m), 2.28
" (3H,s), 2.50 (4H,m), 2.96 (2H.1), 3.14 (4H,m), 4. 25'(2H1), 5. 92 (2H s), 6.98
| (TH, d) 7 16 (2H,m), 7.60 (1H,m), 7.84 (1H, d) '8.57 (1H d), 8. 88 (1H s) 10.90 -
(1H s). LRMS: iz 566 (M+1)".

20

Obtained as a white foam (12%) from the title compound of

Preparation_ 17 and 1-(2-hydroxyethyl)piperazine using the procedure of

25 Example 1. Found: C, 58.18; H, 6.25; N, 15.81. CgH;;N;05S requires C,
58.47; H, 6.26; N, 16.46%. 5 (CDCl,): 1.00 (3H,1), 1.18 (3H,1), 1.88 (2H,m),
2.04 (2H,m), 2.30 (1H,s), 2.58 (2H,m), 2.66 (4H,m), 2.98 (2H,}), 3.13 (4H,m),
3.58 (2H,1), 4.28 (2H,}), 5.96 (2H,s), 7.00 (1H,d), 7.18.(2H,m), 7.60 (1H,m),
7.86 (1H,d), 8.58 (1H,d), 8.90 (1H,s), 10.94 (1H,s). LRMS: m/z 596 (M+1)".



10 (1H,d), 7.15 (1H,d), 7.20 (1H M, 7.62 (1Hnm, 7.82 (1H d), 8.58
(1H,d), 8.78 (1H,s), 10.60 (1H,s). LRVs: mz 566 (Mtl)[err]. (b) A
stirred m the title conpound of Preparation 136 (3 m)l)
and n- propgyrﬁgsfﬁ(gg{?& m) was distilled under reduced 15 prg15 %g%gsg’n I
approximately half the volune (990 m) of n-propanol had been renoved, then
cooled to about 37[err]C under nitrogen. Potassiumt-butoxide (222.2g, 1.98
nol ) was added portionwi se over 15 minutes and the reaction m xture heated
under reflux for 26 hours, allowed to cool, treated with water (1932 m)
and filtered. The pH of the filtrate waé-’Gadj usted to 7.5 -using 1 M20 -
hydrochl oric acid (1840 m ), then twem pitate granulated for 30

m nutes, collected, washed with wat d to glve the t|tIe conpound

(275.2 g, 73.7% < ahho), 119
(3Ht), 1.72 (2H = 56 2Hq) |
4.11 (2H,1) A 3 7.87

(gé}_'43)1668 >1 (1H(23 1c%bt7a|2ne2d5as$%|_lwhn)e soLlﬁMéO"/?fzon?g? &twp%g%er %@%2257 27.
EXAMPLE 5B
“sul phonyl )% Ehgétggoi(a;s 41 tﬁylbﬂ%e?ﬂ:ﬁ lu%i theI %roc?c?]urF of Example 1.

6- di hydr o- 7fﬁd@maamlas[m3-m94rmmnoa BZQHgsNz,mSaéqurﬁesC 59.45AH;6124.ed
mxture of the title cggBoun and acet one

(150 m) wad\,Hega83%. uhePChf1. Q& (3*r‘ﬁ)ar1 T“r (Ql'éﬁ)ed 30[@'1 'ﬂez 92.(2!-3;;13 fA48rate

moxt ure: of it Dng 2. $haTamian S0 @M. L2RIH RS S BR b BB T e

heat ed Uﬂjder(ﬂqu‘)l wqg‘(qu ap 74 ?fHEﬁq)aWEZa(iﬂ-PM?d? B2 (#98); a“SBGuH%UW&‘g 10

suspensi on was' ¢granul ated for hour and filtered, thén the sol |d t hus
?PE ialened vvaﬁhidck)wll ®.IGOa(dét,sn)nd.F{M8 m/z 566(4Md'r1) ed at 45[err]Cto pr ovide the
_ (b) A stirred mixture of the title compound of Preparation 136
(385.1g, 0.66 mol) and n-propahol (1932 ml) was distilled under 'red__uce_d'
15  pressure until appfoximately half the volume (990 ml) of n-propanol had been
removed, then cooled to about 37°C _under-nitrogen: Potassium t-butoxide
-'(222.29, 1.98-mol) was added portionwise over 15 minutes and the reaction-
. ‘mixture heated under reflux for 26 hours, aliowed to cool, 'trééted with water
(1932 ml) and filtered. The pH of tﬁe filtrate was adju_sted to 7.5 using 1M
20 hydrochloric acid (1840 mi), then the solid_precipitate g'ranu.lat.ed for 30
minutes, collected, washed with water and dried to give the title compound
(275.2 g, 73.7%) as a white solid. 3(DMSOQOdg): 0.92 (6H,m), 1.19 (3H,t), 1.72
(2H,m), 2.25 (2H,q), 2.39 (4H,m), 2.88 (4H,m), 2.96 (2H.q), 4.11 (2H,t), 5.68
(2H,s), 7.21 (1H,d) 7.34 (3H,m), 7.80 (2H,m), 7.87 (1H,s), 8.51 (1H.d), 11.72
25 (1H,s). LRMS: m/z 566 (M+1)". |



conmpound (18.33g, 91% as a white solid, mp. 185 err]C Found: C, 53. 84,

H 5.71; N 12.89. Cerr]JHerr]Nerr]Qerr]S, Cerr]J]Herr]Jerr] requires

C, 53. 89; l—%%; d 12.94. [err] (DVBQd[err]): 0.95 (6H m, 1. @Or/kpddarsy 1.72
(2H M, 2 Y (10H, M, 2.96 15 (4H mM, 4.11 (2H1t), 5.68 (2H,s), 7.21.
(1H,d), 7.34 (2H, M, 7.82 (3H,n), 8.51 (1 Hd), 1 1.72 (1 H 's). EXAWLE 6
5-[ 5- (4- Met hyl pi perazi n- 1-yl sul phonyl ) - 2- n- propoxyphenyl ] - 3-n- propyl- 20

2- (pyridin-2-yl)nethyl-2.6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n- 7- one
btained as a white solid (53% fromthe title conpound of Preparation 20
and 1-net hyl pi perazi ne using the procedLr?Z of Exanple 1. Found: C, 58.96;

H 6.23;" N 17.03. C[err]H[err]N[err%M]%_quwresC 59.45; H, 6.24; N,
17.33% J[err] (CDCl[err]): 0.96 (3H Ht) 176(2Hn) 2. 04
(2H M, 2.26 2 B _) P, A il

(2H,t), 5.66 -\
7.83 (1H,d), 8. 58 yiyhet iRydro-i7 : =
(M) [err]. V\098[4

boT Ehot) B2257 - 2@&51@6&%&39%” e Gf. t{’% "'[“& Wﬁ%}’d\"o?ffé&aﬁ‘ﬁ'? p?"\ogﬁaoﬂ n"-515

-yl sul phonyl }-2sih- d under reflux, then filter

n- pr opyl - 2- (%ﬁ?gaﬁﬁ%ﬁﬁgﬁwﬁﬂ “éasdpﬁ?ftgrou TH pyrazol 0 4e3<:3d T?rtlr‘% din-7-0
ne 5 Slirred fitehta was addedea fikered SWotjort eleiticiasid (5 Qgczﬁ:fammdl)om

Banpl o 1. Famture ofspetane (15 ) And Rer & 5ot éﬁéﬁﬁ%ﬁ%ﬂgr SREBITer o [er 1]
C, oRek 1.17

ES&“Hesl 75%%‘%%)‘“?%&# %,7%]’?"@% E’ rawaé 2] géll (2H sw?geo (4Hm,

2.98 (2Hqb), sdébén sléh Was, nul&t&ﬁfoﬁ'al-hm)r,anﬁ m&récﬁ&heb theSscﬂBi thi’lbl s); 709+

(lHd) 7.17.(1H,d), 7.20 (1H m, 7.62 (11H d7 (C 8.58 (1H d),
.78 (1H, s), obi@ired Malslhsgi with acetone (20 mi) and dtied at 45° topov:de the title s <

compound (18.33g, 91%) as a white solid, m.p. 185°C. Found: C,53.84; - cirmiumii (™
"H,5.71; N,12.89. CgsH;5N;04S; CgHgO; requires C,53.89; H,5.72; N,12.94. |
" 8(DMSOdg): 0.95 (6H,m), 1.20 (3H.1), 1.72 (2H,m), 2.40-2.73 (10H.m), 206 TS
15 (4Hm) 4.11 (2H,1), 5.68 (2H.s), 7.21 (1H,d), 7.34 (2H,m), 7.82 (3H,m), B:51 i#m.rss 4737
(1H.d), 11.72 (1H,s). : e i

20 - :
Obtained as a white solid (53%) from the title compound of Preparation

20 and 1-methylpiperazin_e using' the procedure of Example 1. Found: C,
58.96: H, 6.23: N, 17.03. CysHssN;O,S requires C, 59.45; H, 6.24; N,
17.33%. § (CDCly): 0.96 (3H,1), 1.16 (3H,1), 1.76 (2H,m), 2.04 (2H,m), 2.26

25 (3H,s), 2.50 (4H,m), 2.98 (2H.t), 3.10 (4H,m), 4.25 (2H.1), 5.66 (2H,s), 7.06
(1H,d), 7.15 (1H,d), 7.22 (1H,m), 7.64 (1H,m), 7.83 (1H.d), 8.58 (1H,d), 8.78
(1H,s), 10.60 {1H,s). LRMS: m/z 566 (M+1)".



LRVB: mz 596 (M+l)[err]. EXAMPLES 15

3- Et hyl - 5-[ 5- (4- net hyl pi perazi n-1-yl sul phonyl) 2-n- propoxyphenyl] 2-

(pyri di n- ZWHSC% &yl -2 .6-di hydro-7H pyrazol o[ 4 . 3-d] pyrim {21257
bt ai ned as a Ite solid (35% fromthe title .corrpound of epara ron 18
and 1-net hyl pi perazi ne using the procedure of Exanple 1. Found: C, 58.24;
H, 6.06; N, 17.53. C27H33N704S requires C, 58.79; H 5.99; N, 20 17. 78%
[err] (CDO[err]): 1.12 (3Ht), 1.26 (3Ht), 1.99 (2H,n), 2.24 (3H,s), 2.45
(4H,'mM, 2.98 (2H,qgq), 3.06 (4H n, 4.20 (2H,t), 5.65 (2H,s), 7.04 (1H, d),
7.12 (1H d), 7.18 (1H m, 7.60 (1HM, 7-2% (1H d), 8.54 (1H d), 8.74
(1H,s), 10.57 (1 H,s). LRVM5: mz 552 ] . WD 98/ 49166

PCT/ EP98/ 02257 -29- EXAMPLE 9 EMELEZ‘"

3Ethy|5[5[4( g

o el o Ty e A B AR L.
56.08; H, 6. 3H,
2.00 (2H, m ﬁ%p%é\ﬁ( f'leG %ﬁé’%@zﬁ;&@&%@ﬁbé 5"731'('%9 Qﬁ%g&"ﬁg%é S Y e
(7 4E8r’r) le S5EXaRhDIE)1. 4F@nd: ng357) %51;66 4@25{ 45, 952 (()AH(,M@B 071deﬂz%)
28[22(:“5/%2)&6{??“' @(&Nﬁf?&[@ 6.21; (N 16)23% ?CECI3)83 85 (3H t) 1 17(3H 1),
(pyri di n- 2%%%%*? @4 m%r Z%ﬁpyr ?‘#’J‘fﬂﬁ@ %]%th"?ﬁ“g #:bg%'ﬁé%

: 10 3.10 (4H,m), 3.58 (2H,m), 4.25 (2H,1), 5.68 (2H,s), 7.07 (1H,d), 7.17 (1H,d),

7.20 (1H,m), 7.62 (1H,m), 7.83 (1H, d) 8.58 (1H,d), 8.78 (1H,s), 10.62 (1H s).

LRMS: m/z 596 (M+1)".

16

Obtained as a white solid (35%) from the titte compound of Preparation
18 and 1-methylpiperazine using the procedure of Example 1. Found: G,

5824 H, 6.06; N, 17.53. Cy;Hy3N,0,8S requires C, 58.79; H, 5.99; N,

20 17.78%. & (CDCly): 1.12 (3H,1), 1.26 (3H,1), 1.99 (2H,m), 2.24 (3H,s), 2.45
(4H,m), 2.98 (2H,q), 3.06 (4H,m), 4.20 (2H.1), 5.65 (2H,s), 7.04 (1H,d), 7.12
(1H,d), 7.18 (1H,m), 7.60 (1H,m), 7.78 (1H.d), 8.54 (1H,d), 8.74 (1H,s), 10.57
(1H,s). LRMS: m/z 552 (M+1)".



Obtai ned as a white foam (32% fromthe title conpound of Preparation 19
and 1-net hyl pi perazi ne using the procedure of Exanple 1. Found: C, 57.82;
H, 6. 08; N, Clerr]Herr]Nerr]derr]S; 0.20 CHerr]d]| Lt es -
C, 20 57. %@JB&&? 92; N, 17.24% J[err] (CDCl[err]): 0.95 (BE?HEFBQ%E{
(3Ht), 1.77 (2H m, 2.28(3H,s), 2.50 (4H, M, 2.98 (2H,t), 3.10 (4H m,
4.38 (2H,q), 5.68 (2H,s), 7.08 (1H,d), 7.15 (1Hd), 7.23 (1H M, 7.64
(1Hm, 7.84 (1Hd), 8.58 (1Hd), 8.80 (1 H,s), 10.62 (1 H,s). LRV mz
552 (M+l)[err]. 25 - ' - EXAMPLE 11

5-[ 2- Et hoxy- 5- (4- et hyl pi perazin-1 -yl sulgRenyl ) phenyl ] - 3-n-propyl -
(pyridin-2-yl)methyl -2.6di hydro- 7HM% 3-d]pyrimd in-7- one

Obt ai ned as a white SO|Id (35% fro corrpound of Preparation 19
and 1 -ethyl pi per gzt Qe iE gund: C, 58.93;
WD 98/ 49166 1

[err] (CDCI[err]) 0 90(3Ht) 098 (3Ht) 1.60 (2H, m 1'72(2Hn) 2.36
(2H q), 25s0dlpyrmigin-Zo08 (2H t), 3.06 (4H n), 4.34 (2H q), 5.65 (2Hs),

1353140 10ck el e il A e B
5-[5-(4-Eth N -2 10
e e R s s e ) L

ise?hv\,rl feeIwT\ 56 fdpth 6HO; N t1fe oﬁpd‘iaHMQsﬁ z@p@q&ﬂresg 5559&33“ 9y
6. 44: pr 16,632 &5@%02@%@5%@% ?"535%&@95@%@ 2526 (IH8Y. 739
L o )y A b B
5.64 (2H,s), 7.04 (1H,d), 7.13 (1H.d), 7.58 (4H, m) 778 (1H.m), 8.53 (1H, d)
8.76 (1H,s), 10.58 (1H,s). LRMS: m/z 582 (M+1)

15

Obtained as a white foam (32%) from the title compound of

Preparation 19 and 1-methylpiperazine using the procedure of Example 1.
| Found: C, 57.82; H,6.08; N,17.19%. C;;Hy;N,0,S; 0.20 CH,Cl, requires C,
20 57.45;H, 5.92; N, 17.24%. § (CDCI,): 0.85 (3H,1), 1.65 (3H.8), 1.77 (2H,m).
2.28 (3H,s), 2.50 (4H,m), 2.98 (2H,1), 3.10 (4H, m), 4.38 (2H, q), 5.68 (2H,s),

7.08 (1H,d), 7.15 (1H,d), 7.23 (1H,m), 7.64 (1H,m), 7.84 (1Hd) 858(1Hd)
8.80 (1H,s), 10.62 (1H,s). LRMS: m/z 552 (M+1)".

25

Obtained as a white solid (35%) from the title compound of Prepération
19 and 1-ethylpiperazine using the procedure of Example 1. Found: C,.58.93; ..



4.25 (2H,t), 5.67 (2H,s), 7.08 (1H,d), 7.15 (1Hd), 7.23 (1H, M, 7.63
(IHm, 7.83 (1Hd), 8.58 (1Hd), 8.79 (1H ), 10.60 (1Hs). LRMS: m'z 580
(ML) [err] E 13 20 5-[5-(4- EthyI pi pera2|n 1 :
-yl sul phor%v/?g - -pr opoxyphenyl] 3-n- propyl - PCT/EP98/02257
(pyridin-3-yl)nethyl -2.6-di hydro- 7H pyr azol 0[4 3-d] pyri m di n-7-one bt ai ned
as a white foam (39% fromthe title conpound of Preparation 21 and

1- et hyl pi perazi ne using the procedure of Exanple 1. Found: C, . 59.25; H,
6.47; N, 16.73. C29H37N/OAS; 0.25 CHerr]CJ[err] requires C, 25 59.65; H,
6.40, N., 16.79% [err] (CDCI[err]) 0 932)-(3H t) 0.98 (3H t), 1.14 (3Ht),
174(2Hrr) 2002r8§4 m, 2.88 (2H,t), 3.05

(4H ), 4. 20“’(52?|4t§“ @éhﬁ,s 704$ @GU(@F{Qj)59 "r5é'2 8.26; V) 178393, F1H, d),

ZN;?)E 14, ]d) (O 570, B Po/dh GH b .60 3R (1 P2 r 56 8.5 50

PCT/ EP98/ 02244, m$ 2 ok X2, B3.86 (4H,m), 4.34 2H 5.65 (2H,s), 7.05 (1
3- Et hyl - 5- [g 4- 3gthyl era2|n(1-§/n) ul ( -2-n-(prg)oxy ( Hyci)]721-0

(pyri da2|fn 311y|IC))rr3t1r&/(]1H?.nﬁ aisBydHomY - (‘hlj )o§ﬁ4i{-1blj.¢)y|817iﬁ diHhsy - 1885
Obt ai ned as S 0%, fr title conpound of Preparation 29 and
1- et hyl pi pet(g]i‘ﬁje '-g'?%ég %éegﬂ%ggure of Exanple 1. Found: C, 55.73; H
6.07; N, 18.93. C27H34N804S; 0.75 H20 requires C, 55.89; H, 6.17; N,

19.31% [err] (CDCl[err]): 21.10 (3H,t), 1.15 (3H,t), 1.34 (3Ht), 2.04
(2H, M, 2.40 (2H,9), 2.50 (4H m, SE@MEL-EHQZ 4.24 (2H, t) 5. 88 (2H,s),
7.15 (1H,d), 7. .m, 7, H, ,876(1Hs), ,

(1H,s). LRVS: ni 2-8tA-cii I

- -yl sul phonyl,
(pyridazin- 3=yt

Obtamed as a white foam (42%) from the tltle compound of

Preparation 20 and 1-ethylptperazme using the procedure of Example 1.
 Found: C, 59.46; H, 6.44; N, 16.53. CagHy;N;0,S; 0.35 H,0 requires C,
 59.44;H,6.48; N, 16.73%. & (CDCly): 0.94 (3H.1), 1.03 (3H,0, 1.18 (3H.1),
" 15. -1.76/(2H,m), 2.04 (2H,m), 2.41 (2H,q), 2.53 (4H,m), 3.00 (2H,t), 3.12 (4H.m),
" 4.25 (2H,1), 5.67 (2H,s), 7.08 (1H,d), 7.15 (1H,d), 7.23 (1H,m), 7.63 (1H.m),
7.83 (1H,d), 8.58 (1H,d), 8.79 (1H,s), 10.60 (1H,s). LRMS: m/z 580 (M+1)".

20

Obtained as a white foam (39%) from the title compound of

Preparation 21 and 1-ethylpiperazine using the procedure of Example 1.
Found: C, 59.25: H, 6.47; N, 16.73. ngH37N7O4S; 0.25 CH,Cl, requirés C,

25 59.65; H, 6.40; N, 16.79%. 5 (CDCly): 0.92 (3H,1), 0.98 (3H,1), 1.14 (3H.,1),
1.74 (2H,m), 2.00 (2H,m), 2.37 (2H,q), 2.50 (4H,m), 2.88 (2H.t), 3.05 (4H,m),
4.20 (2H,1), 5.54 (2H,s), 7.10 (1H.d), 7.22 (1H,m), 7.563 (1H,d), 7.79 (1H.,d),
8.54 (2H,m), 8.74 (1H,s), 10.58 (1H,s). LRMS: m/z 580 (M+1)*.



otained as a white solid (32% fromthe title conpound of Preparation 30
and 1-ethyl pi perazine using the procedure of Exanple 1. Found C, 57.61; H
6.11; N 1Qud9sudskerrlHerr]Nlerr]derr]S requires C, 57.91;p 998%@%:}\‘
19.30% [err] (CDCl[err]): 0.92 (3H,t), 0.98 (3Ht), 1.12 (3Ht

(2Hm, 2.00 (2H M, 2.37 20 (2H,q), 2.48 (4H mM, 3.00 (2Ht), 3.05

(4H, M, 4.20 (2H,t), 5.87 (2H,s), 7.12 (1Hd), 7.42 (1H M, 7.46 (1H d),
7.80 (1H,d), 8.74 (1H,s), 9.12 (1Hd), 10.62 (1 H,s). LRVs: mz 581
(Mrl)[err]. EXAMPLE 16 25

5-[5-(4-&t hyI pi perazi n-1-yl sul phonyl ] - 234- propoxyphenyl ] - 3-n- propyl - 2-

(pyridazin-4-yl)nethyl -2.6-di hydro-m‘ﬁ?%ow 3-d] pyri mdin-7-one

bt ai ned as a pale brown solid (209 title conpound of WO

98/ 49166 Isulphony!)-2-n-propk! ,.@39'/§2257 - 32-
Preparation 31 and 1 et hyI p| era2| ne u5| ng the procedure o cﬂp| e 1.

[err] (CDC {SitdEy ] < in-7@4 (2H m, 2.41
2H, 55 (4 95 (2 5.80 (2H s),

(7 159%1Hgd) ( ?%a'p%ﬁaa)é sg)"f%‘én(/%ﬁl %m(fﬁ%t@%bemoyp iépqrgﬂpd? 9. %

1H, s), 10.

L [5524 Et ﬁz“%f‘ﬁitf%‘z”.'n 1- nesffm‘ﬁ%f &%"‘P{@L"rﬂ%& enyl‘]]"- 9: G SR H2- 10
B T o QS € T okt €. ?f’ e 35 and

1- et hyl pi pe}€§1%amégaﬁ§'-’¢) eﬁg]r(égetdui ig@ﬁ&ggr‘% gﬂi) ?&ﬁ?ﬂ“ M), 33031; H,

Yo 3006 [ ere] PalATD L. SPRBHAD! £24IGHIE B S £, 7515%@3365573 |

2H, 12. q2 v . 2
TS T T 4. MRS A A,

.64 (1H, d)M®)75 (1H's), 10:63 (1H,s).

15

Obtalned as a white solid (32%) from the title compound of Preparatxon LR

30 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 57.61:"
- H,8.11; N, 19.10. C,gH3sN;0,S requ:resC 57.91; H,6.25; N, 19.30%. &

20 (2H,q), 2.48 (4H,m), 3.00 (2H.1), 3.05 (4H,m), 4.20 (2H, ), 5.87 (2H,s), 7.42 77
(1H,d), 7.42 (1H,m), 7.46 (1H,d). 7.80 (1H,d), 8.74 (1H, ). 9.12 (1H.d), 10.62
(1H s). LRMS: m/z 581 (M+1)".

25

Obtained as a pale brown solid (20%) from the title compound of



LRVB: mfz 581 (M+l)[err]. EXAMVPLE 18 20

5-[ 5- (4- Et hyl pi per azi n- 1-yl sul phonyl ) - 2- n- pr opoxyphenyl ] - 3- n- pr opyl -
(pyrimdingh hyl - 2. 6- di hydr o- 7H pyrazol o[ 4. 3- d]pyrlmd

ot ai ned aga%lygé% émfoam(44% fromthe title conpound of Prepalfzna)l 0%15734 )
and 1-ethyl pi perazine using the procedure of Example 1. Found: C, 57.00; H,
6.20; N, 18.42. C28H38N804S; 0.15 CH2Cl[err] requires C, 25 56.98; H,
6.17; N, 18.88% J[err] (CDCl[err]): 0.99 (6H m, 1.11 (3Ht), 1.78 (2H m,
2.00 (2H, M, 2.37 (2H, q), 250(4Hn) 2.94 (2H,nm, 3.05 (4H m, 421
(2H,t), 5.51 (2H,s), 7.10 (1Hd), 7.80 (34 d), 8.64 (2Hs), 8.75 (1H,s),

S ermty o) Rrbbadidiaobbs BBV Brdhir St R e i 1010

-yl sul phonylg) (o4 " POPB BREIN.18 BH.1), 1.87 (2H.m), 2.04 (2
(pyrazin-2-yl) met r??/) 2. d| h’;dro H-p)yrazoﬂo 4)3 d] éyir-ilrp‘r% glﬂ- 2-H

bt ai ned as 2285 ¢4H;m})i2.85 {2id ), GH2MH, m)n426e(2ﬁtt) Ié8ﬁtﬁﬁlﬁ3mrﬂ115f(1ﬂrdgpar ation
35 and 1-et erazine usjng._the 1.01
(31, 8 1%8.@’@@ LBl 8185 (Ph) Eotd [41n S80 [ biish10:98 EBTERN, m)
308(6Hn) ) ¥0 (2H,s), 7.15 (1Hd), 7.82 (1H,d), 8.52

(3H, M, é.F{M% %!g'ati'd%%)('lH,.s). LRVS: mz 567 (Mrl)[err]. 10 EXAMPLE 20
5-[5-(4- Et hyl pi perazi n-1 -yl sul phonyl) - 2-n- propoxyphenyl ] - 3-n-propyl - 2-
(pyrazi n-2-yl)net hyl -2. 6-di hydro-7H pyrazol o] 4, 3-d] pyri m di n-7-one Obt ai ned
as a white solid (37% fromthe tlt&m&ﬁj of Preparation 15 36 and

1- ethylplpera2|n t 1. d.

.10_.

 Obtained as a foam (58%) from the title compound of Preparation 32

and 1-ethylpiperazine using the procedure of Example 1. Found: C, 57.31;
H, 6.21; N, 18.98. CyqHasNsO,S requires C, 57.91; H, 6.25; N, 19.30%. &
~ (CDCly): 0.92 (3H,1), 0.97 (3H.1), 1.12 (3H,1), 1.73 (2H,m); 2.00 (2H,m), 2.38
15 (2H,q), 2.59 (4H, m)- 2.92 (2H.1), 3.04 (4H, m) 420 (2H,1), 5.60 (2H,s), 6.96
 (1H.d), 7.12 (1H.d), 7.80 (1H d), 8.64 (1H,d), 8.75 (1H,s), 10.63 (1H,s).
LRMS: m/z 581 (M+1)".

20

Obtained as a cream foam (44%) from the title compound of

- Preparation 34 and 1-ethylpiperazine using the procedure of Example 1.
Found: C, 57.00; H, 6.20; N, 18.42. C,3H35Ng0,S; 0.15 CH,Cl, requi'res'C,
25 56.98: H, 6.17; N, 18.88%. & (CDCl,): 0.99 (6H,m), 1.11 (3H,}), 1.78 (2H.rh).
2.00 (2H,m), 2.37 (2H,q), 2.50 (4H,m), 2.94 (2H,m), 3.05 (4H,m), 4.21 (2H.,1),
5.51 (2H,s), 7.10 (1H,d), 7.80 (1H.d), 8.64 (2H, s) 8.75 (1H.s), 9.15 (1H, s),
10.64 (1H,s). LRMS: m/z 581 (M+1)".



H 6.11; N, 18.84. C28H36N8OAS; 0.80 H20 requires C, 56.51; H, 6.37; N
18.83% [err] (CDCl[err]): 0.99 (6H M, 1.10 (3Ht), 1.78 (2H, M, 2.00
(2H, m, 2@%#&% 2.48 (4H m, 3.00 (2H t), 3.05 (4H M, $crRpésiidat .
5.68 (2H, s (1 Hd), 7.80 (1 Hd), 8.47 (1 H's), 8.50.(2H s), 8.74 (1
H,s), 10.62 (1 H,s). 20 LRVS: 581 (Mtl)[err]. EXAMPLE 21 .

5-[ 2- Met hoxy- 5- (4- net hyl pi perazi n-1 -yl sul phonyl ) phenyl ] - 3- n- propyl -
(pyridin-2-yl)nmethyl-1 .6-di hydro-7H pyrazol o[ 4. 3-d] pyri m di n-7-one 25
btained as a white crystalline solid (159 fromthe title conmpound of
Preparation 41 and 1-nethyl pi perazine uSPng the procedure of Exanple 1.
Found: C, 57.93; H, 5.75; N 18.00. EWS requires C, 58.10; H, 5.77;
N, 18.25% [err] (CDCI[err]) 100 7 (2H mM, 2.30 (3H,s), 2.50
(4H, m, WO 9 HhoR i f

PCT/ EP98/ 02257 - . s),
(1H,d), 7. 2 Ones. 85(1Hs)

10.68 (1H.s) 538 >

5[5 (4Bt i pi pﬁﬁsa-nﬁé gs.q é&”%iyp}n. @fﬁﬁaﬁ;éﬁsmpoﬁn@f
th t

gfpy?i(%pélr Inld - Oaﬁ’giﬂi%% ahd - %}@{'ﬁpepéc? %%ugﬁ\%m\?ﬁ%dp} l(aggoﬁ/()é%r omthe title

conpound of 5 REBG)aN icIn3#Ht) and 51(3Httbuy1 B7 {8Hzt) 2:@2 (& my), 218D (2Hhgpr QUBE of

Ex | 1. F d: C, 58.83; H, S
Pt o5 C. (k003,08 (1.5, 4 @4(8HIBAE.TDEBRh S ZoBI(ELY earzrlﬁ b0y 6153 118

(3T3t%4H1n$ %%543’@4%;% %%Eéﬂ%gz R AT 9“‘ #h )

7. 00

... Obtained as a white solid (37%) from the title compound of Preparafion
15 36 and 1-ethylpiperazine using the procedure of Example 1. Found: C,56.80;

H; 6.11: N, 18.84. CpgHagN0,S; 0.80 H,0 requires C, 56.51; H, 6.37; N,

' 18.83%. .5 (CDCly): 0.99 (6H,m), 1.10 (3H.1), 1.78 (2H,m), 2.00 (2H,m), 2.38
(2H,q), 2.48 (4H,m), 3.00 (2H,1), 3.05 (4H,m), 4.22 (2H,1), 5.68 (2H,s), 7.14
(1H,d), 7.80 (1H,d), 8.47 (1H,s), 8.50 (2H,s), 8.74 (1H,s), 10.62 (1H,s).

20 LRMS: 581 (M+1)". o |

25 Obtained as a white crystalline solid (15%) from the title compouﬁd of
Preparation 41 and 1-methyl§iperazine using the procedure of Example 1.
Found: C, 57.93; H, 5.75; N, 18.00. CggHj;N;0O,S requires C, 58.10; H, 5.77;
N, 18.25%. & (CDCl,): 1.00 (3H.t), 1.87 (2H,m), 2.30 (3H,s), 2.50 (4H,m),



15 (3H,m, 7.83
610 (M+rl)[err].
(6- Am nop '
propoxypheﬁ%#qbg
Obt ai ned as a whi
and 1-ethyl pi per
6.45; N. 18.52.
(CbCferr]): 1.0
(2Hg), 2..56 25

(1H,d), 8.02 (1H,d), 8.87 (1H s), 10.80 (1H s). LRVB: mz
EXAMPLE 23 1

91%Gyl ) met hyl - 5-[ 5- (4- et hyl pi perazin-1 -yl sul EE%{%LQ/"%EQ 20

-n-propyl - 1. 6-di hydr o- 7H pyrazol o[ 4. 3-d] pyri

ite solid (44% fromthe title conpound of Preparation 50
azine using the procedure of Exanple 1. Found: C, 58.31; H,
C29H38N8MS requires C, 58.57; H, 6.44; N, 18.84% 8
2(6Hn) 1.17 (3H,t), 1.88 (2H M, 2.05 (2H m, 2.42
(4H, M, 2.98 (2H 1) -:84-4H m, 4.25 (2H,t), 440(2Hs)

(ihq). 5 b5 PG WM if? rash (Prigh Ran i 18 (34

98/49166 7.60 (1H,m), 7,88 (1H,d), 8.58 (1H.d), 8.8 02 57 - 35
EXAMPLE 24 1. (10 vy 38 (1fhd), 858 (1H.A), §.85 (IHS). 1 %-Gﬁétﬁg%pwgz Z,
-yl sul phony6§38 (M+1)

5

2-n- prop%xyphenyl] 3-n-propyl - 1. 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7- one
bt ained as a white foam (3699 fromthe title compound of

Preparation 51 and 1-nethyl pi perazi he procedure of Exanple 1.
[err] (CDCl[err]): O. 98 (3H t), 1. 1%‘22’1 84 (2H, rr) 2.04 (2H m, 2.27

(3H,s), 2.50 (4HS5HB(4ZEBRipickrazih.1-BslibHoh Bod®onpoBEne)1-4-24 (2H t),
5.90 (2H,s), )
(1H,s), 10.5&t

5-{5-[4-(2-

)ﬁﬂtf%hép' pera2|n ' yI suI phonyl | - 2nropoxypheny| ]-1 - (1

- et hyl i m daZor -

Z-yrmethyl - 3- n- propyl 6- di hydro- 7H pyrazol o[ 4. 3- 5

d] pyri mi1di n- 7- on@btained as a white solid (27%) from the title compound of Preparation

47 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 58.83;
H, 8.48; N, 15.76. CygH3gN;05S requires C, 59.09; H, 6.45; N,'16.08%. )
(CDCl3): 1.00 (6H,m), 1.18 (3H,1), 1.87 (2H,m), 2.02 (2H,m), 2.40 (2H,q), 2.56
(4H,m), 2.96 (2H,t), 3.13 (4H,m), 3.84 (3H,s), 4.24 (2H,1), 5.98 (2H,s), 7.14
7.83 (1H,d), 8.02 (1H,d), 8.87 (1H s) 10 80 (1H,s). LRMS: m/z 610

15 (3H,m),
(M+1)",

20 propoxyphenyll-3:n-sropyl-1.6-dihydro-7H-pyrazolol4.3-dipyrimidin:7-one

Obtained as a white solid (44%) from the title compound of Preparation

50 and

1-ethylpiperazine using the procedure of Example 1. Found C, 68.31;

H, 6.45; N, 18.52. C,gHa3NgO,S requires C, 58.57; H, 6.44; N, 18.84%. §
(CDCl3): 1.02 (6H,m), 1.17 (3H,1), 1.88 (2H,m), 2.05 (2H,m), 2.42 (2H,q), 2.56

2_5 (4H,m),

(1H.d),
(1H,s).

2.98 (2H,1), 3.14 (4H.m), 4.25 (2H,t), 4.40 (2H,s), 5.74 (2H,s), 6.25
6.35 (1H,d), 7.15 (1H,d), 7.34 (1H,d), 7.85 (1H,d), 8.88 (1H,s), 10.88
LRMS: m/z 595 (M+1)".



otained as a white solid (55% fromthe title conpound of Preparation 51

and 1-(2-hydroxyethyl)pi perazine using the procedure of Exanple 1. [err]

(cod [err]&o%ﬁm‘sgSH t), 1.18 (3H t), 1.66 (1H,s), 1.84 (2HpO/EPs/f2s7

(2H 2Ht), 2.62 (4H m, 2.92 (2Ht), 3.12 (4H, M, 3.58 (2H m,
3.77 (3H,s), 4.88 20 (2H,t), 5.90 (2H,s), 6.85 (1H,s), .7.00 (1H,s), 7.18

(1H,d), 7.85 (1H,d), 8.80 (1H,s). LRVS: mz 599 (Mtl)[err]. EXAMPLE 26

5-[5-(4- Et hyl pi perazin-1 -yl sul phonyl) - 2-n-propoxyphenyl]-1-(1- 25

met hyl i m dazol - 2-yl ) net hyl - 3-n-propyl - 1. 6-di hydr o- 7H- pyr azol o[ 4. 3-

d] pyrim din-7-one Obtained as a white fT (66% fromthe title conpound of

Preparation 51 and 1-ethyl pi perazi ngmggéig—; procedure of Exanple 1.

WD 98/ 49166 PCT/ EP98/ 02257

-36- Found: C, 57-A8Metthviimidd¥oldd-viBefHyi-548qWaReBAbDdrasnL1- 98 ulphontiy/ 1 H

6.57; N, 19.23% [err CDCI[err] : ( . 20 .

2 05 (2Hm -rppmpaayphanvil-3-rsaraos : 3 §. 3-alpvtirnidin-7-n&6

o) s hr” e g h&%%&a o /%Gfﬁﬁ;é%%?ﬂze Sampolader 1| BxavLe |
irsﬁl E)ﬁongl )ﬂ‘ -nrag!ragggxyp t}i&l?fﬂﬂrgihe%i_uigts CPTB%?%@;E pyraﬂol 0- 10
[4.3-d] gyr:cmPICQ)?GGBG(SEItSIgaI m&was) 4. Ml(ilé m)ol21(1!l- (285fr), Zzﬁr(BHI'g; Q:jsd e f
conpound of Preparation er.a t he procedure o
s, 282 G803 0 (451 Db, X BBk 28(aF Y 80 (F ) 6.
0,30 120 1 o Mg 32 B dﬁ%@as%d %@%p gf:fdwasﬂie?ﬁ)e”]s
(3H, 1), ﬁéﬁ%ﬁg( 86 13 (n9 { %r) f’s s

10 LRMS m/z 569 (M+1)

15 d]pyrimidin-7-one . __
" Obtained as a white solid (55%) ffo.'m the title coinpodn'gi of P'fepa_ratio"n:' e
- 51 and 1-(2-hydroxyethyl)piperazine using the procedure'of Example 1. §
(CDCly): 1.00 (3H.4), 1.18 (3H.1), 1.66 (1H,s), 1.84 (2H,m), 2.06 (2H,m), 2.55
(2H.1), 2.62 (4H,m), 2.92 (2H.1), 3.12 (4H,m), 3.58 (2H,m), 3.77 (3H.s), 4.88
20 (2H.1), 5.90 (2H,5), 6.85 (1H,5), 7.00 (1H,s), 7.18 (1H, d) 7.85 (1H d), 8.80
 (1H,s). LRMS: m/z 599 (M+1)".

25

dlpyrimidin-7-one

Obtained as a white foam (66%) from the tit_le corﬁpound of

Preparation 51 and 1-ethylpiperazine using the procedure of Example 1.



(3H,s), 2.32 (3H,s), 2.50 (7H, M, 2.90 (2H,t), 3.09 (4H M, 4.25 (2H1t),
5.52 (2H,s), 7.14 (1H,d), 7.83 (1Hd), 8.84 (1H,s), 10.86 (1H,s). LRV mz
584 (I\/H)[er .20 EXAMPLE. 28

5-{5-[4-(2W BWet hyl') pi pera2| n-1 -yl sul phonyl]-2-n- propox%ﬁ@ﬁ%ﬁ(}zzsf (3
5-di net hyl i soxazol 4-yl ) net hyl - 3-n-propyl -1 . 6-di hydro-7H pyrazol o- [4.

3-d] pyrimdin-7-one Obtained as a white foam(57% fromthe title conpound
of 25 Preparation 53 and 1-(2-hydroxyethyl) pi perazine using the procedure
of Exanple 1. Found: C, 56.33; H 6.42; N, 15.69. (err]Herr]Nerr]derr]S
requires C, 56.75; H, 6 41; N, 15. 98%-3[6err] (CbC[err]): 1.01 (3H1t), 1..20
(3H,t), 1.86 (2H M, 06(2Hrr) 2.28 (IH:s), 2.36 (3Hs), 2.52 (3H ),
2.56 (2H,t Foundsg, @Z 87‘)H 6.60)\h H87A9 QeeH3sNz0,S requires C, 57.71; H, 6.57;

LU 08k GO o ) 1A o R ol Tl

614 (M1
5 T2 B ok b (AT RIETL A2 @A), SO STEORRA28 @10 . (o

5- di et ty| 5k (24H)s),-6L86 I( ] Hesd 130011 H; s); hﬂﬁr(dHYCH- ByBhiH, d[@&(@]ﬁ;@)l ni di n- 7-
one (bt ai ne% as a wiite solldé&B@ fromthe title conpound of Preparation
10 54 and! %(Wﬁl BRMSime& *tthe procedure of Exanple 1. Found: C,
54.33; H 5.72; N, 17.74. (Jerr]Herr]Nerr]Jerr]S; 0.10 CH2O [err]
requires C, 54.80; H 5.72; N, 17.82% [err] (CDC1[e rj): 1.65 (3H1t), 2.27
(3H's), 2.32 (3H,s), 2.50 (10H M, EXAMPIHEIE7M), 4.38 (2H q), 5.52 (2H,5s),
7.16 (1H d), 7.84 (1H.d), 888(1Hs) : 1 H LRVS: mlz 542

(M) [err]. 15 1=(3.5-Di -4-yhm

10,

[4.3-d]pyrimidin-7-one -
Obtained as a white solid (83%) from the title compound of Preparation
53 and 1-methyipiperazine using the procedure'of Example 1. Found: C,
§7.02; H, 6.30; N, 16.28. CagHs7N;OsS; 0.30 H,0 requires C, 56.99; H, 6.59:
15 N, 16.61%. & (CDCl,): 1.00 (3H,t), 1.17 (3H,i), 1.83 (2H,'m). 2.04 (2H,m), 2.25 "
. (3H,5), 2.32 (3H.s), 2.50 .(7H m), 2.90 (2H,1), 3.09 (4H,m), 4.25 (2H,1), 5.52
(2H,s), 7.14 (1H,d), 7.83 (1H.d), 8 84 (1H, s) 10.86 (1H,s). LRMS: m/z 584
(MH1)",

20

[4.3-d]pyrimidin-7-one

Obtained as a white foam (57%) from the title compound of

25 Preparation 53 and 1-(2-hydroxyethyl)piperazine using the procedure of
Example 1. Found: C, 56.33; H, 6.42; N, 15.69. CygH39N;O¢S requires C,
56.75; H, 6.41; N, 15.98%. 5 (CDCly): 1.01 (3H.1), 1.20 (3H,1), 1.86 (2H,m),
2.06 (2H,m), 2.28 (1H,s), 2.36 (3H,s), 2.52 (3H,s), 2.56 (2H,1), 2.62 (4H,m),



EXAMPLE 30 5-[5-(4- Mt hyl pi perazi n-1-yl sul phonyl ) - 2- n- propoxyphenyl ] - 1- ( 2-
nmet hyl t hi azol - 4- yI ) met hyl - 3-n- propyl - 1. 6-di hydr o- 7H pyr azol o[ 4.

3-d] pyri m% &ne 20 bt ai ned as a white foam (61 P@T/EpoRimidic
title corrpoung o¥ Preparati on 56 and 1-nethyl pi perazi ne using the procedure
of Exanple 1. Found: C, 55.51; H, 6.12; N, 16.28. C27H35N704S2 requires C,
55.36; H, 6.02; N, 16.74% [err] (CDCl[err]): 1.00 (3H,t), 1.18 (3Ht),
1.86 (2H M, 2.04 (2H M, 2.28 (3H.s), 2.50 (4H m, 2.68 (3H,s), 2.97
(2H,t), 3.12 (4H m, 4.26 (2H1t), 5.88 %? (2H s), 6.88 (1H,s), 7.17
(1H,d), 7.84 (1H,d), 8.88 (1H,s), 10.90°(1H s LRVS: mz 586 (M+l)[err].

V0 981351582 92 (2H.1), 3.10 (4H,m), 3.58 (2H,m), 4.28 (2H 1), 5.55 (2H,s), 7REAERSP! 02257

5- [ 5- (4- Met My@@{ 1L HR.85 11h sy MBSIYH)s) 2 LRMS:ap@&/shgwyt)] - 1- ( 1- et hy! -
1.2.4-triazol-5-yl)methyl-3-n-propyl - 1. 6-di hydro-7H pyrazol o- 5
[4.3-d] pyrim din-7-one Obtained as a white solid (499 fromthe title

conpound of Preparation 59 and 1- mﬁé@ﬁgm ne using the procedure of
, 026H35N904S reqw res C,

Exanpl e . Found: C, 54. 96 H 6.3
54.82; H 6.19; H 4
1.86 (2H M),
(4H, m, 4. 043 63titmethylido2azdl-A yl-0.5-¢ f 24 3 danel
7.86 (1H,d), 8.85 (1H, s) 10. 96 (1H, s) LRI\/S m z 570 (M+1)[err] EXANPLE
32 15 OBE[ 5-[ 4- (2- Hydr oxyet hyl ) pi perazin-1 .
-yl sul phonyl ] -2- ] '
.4-triazol -5-yl)nme WE‘Q‘P I@ﬁ,ﬂ){é soﬁqw%%?jffﬁwgﬂ%lﬁ%gmpaozug d Of Preparation.
10 54 and 1—methylpnperazme using the procedure of Example 1. Found: C,

54.33: H. 5.72: N, 17.74. CasHyN;OsS; 0.10 CH,Cl, requires C, 54.80; H,
5.72; N, 17.82%. & (CDCly): 1.65 (3H.1), 2:27 (3H.s), 2.32 (3H,s), 2.50
(10H,m), 3.12 (4H,m), 4.38 (2H,q), 6.52 (2H,s), 7.16  (1H,d), 7.84 (1H d), 8.88
(1H.s), 10.85 (1H,5). LRMS: m/z 542 (M+1)".

15

methyithiazol-4-ymethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo(4,3-d]pyrimidin-
-one |

20 Obtained as a white foam (61%) from the title compound of
Preparation 56 and 1-methylpiperazine using the procedure of Example 1.
Found: C, 55.51; H 6.12; N, 16.28. Cy;H3sN;0,S, requires C, 55.36; H, 6.02;
N, 16.74%. & (CDCl,y): 1.00 (3H,t), 1.18 (3H,1), 1.86 (2H,m), 2.04 (2H,m), 2.28
(3H.s), 2.50 (4H,m), 2.68 (3H,s), 2.97 (2H.1), 3.12 (4H,m), 4.26 (2H,1), 5.88

25 (2H,s), 6.88 (1H,s), 7.17 (1H,d), 7.84 (1H.,d), 8.88 (1H,s), 10.90 (1H,s).
LRMS: m/z 586 (M+1)".



[4.3-d] pyrimdin-7-one Cbtained as a white foam (62% fromthe title
conpound of Preparation 59 and 1-(2-hydroxyethyl)piperazine usi ng the
procedure of 20 Exanple 1. Found: C, 52.96; H, 6.40; N, 20.

Clerr] H erWPN84P1660 err|S; 0.70 Herr]Orequires C, 52.96; I?C'%E??E’mﬁ7
20.59% J[err] (CDOJerr]): 1.00 (3H,t), 1.20 (3H,t), 1.85 (2H, m, 2.06
(2H;m, 2.30 (1H,s), 2.55 (2Ht), 2.61 (4H mM, 2.94 (2Ht), 3.12 (4H m,
3.58 (2H, M, 4.00 (3H,s), 4.30 (2H,t), 5.97 (2H,s), 7.18 (1Hd), 7.82 (1
Hs), 7.85 (1 Hd), 8.85 (1H s), 10.98 (1H,s). LRVMS: mz 600 (Mtl)[err]. 25
WD 98/ 49166 -38- . PCT/ EP98/ 02257
-39- EXAMPLE 33 5-[5-(4-Ethylpigerazin-1

-yl sul phonyl ) - 2- n- propoxyphenyl] 1EXIAMEL5/L

1.2.4-triazol -5-y|. 3-N-¢

. 6- di hydr 0- 7H py¥eFst-fS0 SRR e DY et grasi g iiilYe solid
(40% frometha i Eadit - thyI pi pera2|ne usi ng
t he proced ' [ ; ), N, 21.009.
C[.err]H[:er(igL_@p_yhg@ﬂﬁ@eqwres C 55 56 H 6 39 N, 21.60% [err]
(cbcferr]): 1.02 (6H M, 1.18 3Ht£ 1.86 2.06 (2H M, 2.41
(2Hq), 2.55 10 Qbiringd aawhitesslid)(49%)from4 Hﬂeczmguvéquaepamnen(m t),

P At et B s,

5-{5-[4- (ZSWEQG’\Q*,Y@BB?’N) RH P a2 R gNmswqmrreaﬂ 4B Hpremgxyphenyl ]-1- (1
-nmethyl -1 .2 triazo ) f’ 6i hydr o- 7H pyrazol o- [ 4.
3-d] pyi ni dRR-1B%ne @ﬁ@lahe“doh@]'é,t)vﬂ@%(fgﬂ)nb d. Q&@%Wr A6 (R, m),2:30 conpound

of Pr ep r at(

39'%), 2.50 (4H,m), 2.94 (2H,1), 3.12 (4H,m), 4.01 (3H,s), 4.27 (2Ht) 5.97
(2H,s), 7.16 (1H,d), 7.84 (1H,s), 786(1H d), 885 (1H,s), 10.96 (1H, ).
LRMS: m/z 570 (M+1)".

15

[4.3-dlpyrimidin -7-on _
Obtained as a white foam (62%) from the title compound of

Preparation 59 and 1-(2-hydroxyethyl)piperazine using the procedure of
20 Example 1. Found: C, 52.96; H, 6.40; N, 20.14. CzHyNgO5S; 0.70 H,0

requires C, 52.96: H, 6.32; N, 20.59%. & (CDCl;): 1.00 :(:'B'H;t), 1.20 (3H,9),

1.85 (2H,m), 2.06 (2H,m), 2.30 (1H,s), 2.55 (2H,t), 2.61 (4H,m), 2.94 (2H,1),

3.12 (4H,m), 3.58 (2H,m), 4.00 (3H,s), 4.30 (2H,1), 5.97 (2H,s), 7.18 (1H,d),

7.82 (1H,s), 7.85 (1H,d), 8.85 (1H,s), 10.98 (1H,s). LRMS: m/z 600 (M+1)".
25



59 and 1-(2-nethoxyethyl)pi perazine using the procedure of Exanple 1. 8 20
(cbdferr]): 1.00 (3Ht), 1.20 (3Ht), 1.86 (2H,n), 2.06 (2HM, 2.57

(6H, M, 2.S%obaubiss, 3.12 (4H, m, 3.30 (3H,s), 3.44 (2Ht), PAErogbhzy.
4.28 (2H,t), 5.98 (2H,s), 7.16 (1H,d), 7.83 (1H,s), 7.85 (1Hd), 8.86
(1H,s), 10.95 (1H,s). LRVB: mz 614 (Mrl)[err]. 25

EXAMPLE 35 1-[1 -(2-Methoxyethyl)-1

.2.4-triazol -5-yl] methyl -5-[5-(4-net hyl pi pera2|n- :

1-yl sul phonyl ) - 2- n- pr opoxyphenyl ] - 3-n- pré)1 yl - 1. 6-di hydro 7H- pyrazol o[ 4. 3-d]
- pyrimdin-7-one Obtained as a white fQ (77% fromthe title conpound "of

WD 98/ 49166 EXAMPLE 33 PCT/ EP98/ 02257
-40- Preparation 64 and 1-net hyI pi pérazine using the procedure of Exanple
1. [err] (CDA [ era]S8-(4-EtiovipipRFain-1-VisulSh¢BH)-2In-prbp8RyHAviN1.- u’" ,2H m,
2.24 (3H,s), 46 4 , 86, (2H,t .25 (3H,s), 3.66 (2A 1),

(2H,1), 4.5 g-Vhmelnyi ""' 20IAVIATQe (0-DYIAZQI4, Jid Ipyrimidi Z-
(1H,s), (1H s) LRVS: mz 614 (I\/H)[err] EXAMPLE 36

5-[5-(4- Eth pi per azi n- 1-yl sul phonyl ) - 2- n- propoxyphenyl]-1 -[1 -(2-
met hoxyet hyI ) - 1. Ditatnedrasa-whitd sotielt (@006)Fram piid fitte cémﬁo@h&%ﬂ p@'%ﬁdﬁ azol 0-
[4.3-d] pyri md| n-7-one (btained as a white foam (66% fromt t

conpound’ of OPra¥hil Athyrirsuazing @Mﬂhﬂqspp%dla@.qi&xammguﬂﬁeupdoceaama of

I S
Ciam 2. S 2Tl S S A B
3H, t 1. 8 2 t/ t
2 Y PP Tk, A 2y 1,
(2H,s), 1. 1(24!(1 D), (2)94 721'8,(0) @321-61 (ﬁH n‘B 8D0((3H,s)) 4. 26 (2H.1), 5.97 (2H,s), 7.16
(1H,d), 7.83 (1H,s), 7.85 (1H d), 8.84 (1H s), 10.96 (1H s) LRMS: m/z 584

(M+1)

EXAMPLE 34

15 5-{ 5-[4-(2-MethoxvethvnQioerazin~1-vIsulohonvl]-z-h-oroooxVDhenVI}—1- |

(1 mgzby -1.2.4-triaz ol-5-vl)methvl-3-|1-proov!-1 6-drhvdro-7H-erazolo-
43 g

- Obtained as a white solid (43%) from the title compound of Preparation
59 and 1-(2-methoxyethyl)piperazine using the procedure of Example 1. &

20 (CDCly): 1.00 (3H,t), 1.20 (3H,1), 1.86 (2H,m), 2.06 (2H,m), 2.57 (6H,m), 2.92
(2H,1), 3.12 (4H,m), 3.30 (3H.s), 3.44 (2H.1), 4.00 (3H.s), 4.28 (2H,1), 5.98
(2H,s), 7.16 (1H,d), 7.83 (1H.s); 7.85 (1H,d), 8.86 (1H,s), 10.95 (1H,s).
LRMS: m/z 614 (M+1)".

25 . PLE 35
1-[1-(2-Methoxyethyl)-1.2.4-triazol-5-yi]methyl-5-[5-(4-methylpiperazin-

1-visulphonyl)-2-n-propoxypheny(]-3-n-propyl-1.6-dihydro-7H-pvrazolo[4 3-dl-

Obtained as a white foam (77%) from the title compound of




10. 86 (1H,s). LRVE: mz 628 (Mrl)[err]. 20

EXAMPLE 37 5-[5-(4-Ethyl pi perazin-1 -yl sul phonyl) - 2 n- pr opoxyphenyl ] -1

- (4-methyl- 1.2.4-triazol -3-yl)nethyl-3-n-propyl -

6- di hydr o-WR98#t$0l o[ 4. 3-d] - pyri m di n- 7- one Obt a| ned as a RARFESARST o
(439 fromthe title conpound of 25 Preparation 66 and 1-ethyl pi perazine -
using the procedure of Exanple 1. Found: C, 54.46; H, 6.31; N, 21.08.
C27TH37NOOM4S; 0.60 H2Orequires C, 54.54; H, 6.47; N, 21.20% [err]
(CDC[err]): 1.00 (6H,n), 1.20 (3H,t), 1.84 (2H, M, 2.06 (2H, M, 2.40
(2H,q), 2.56 (4H, M, 2.92 (2Ht), 3.124p04H M, 3.76 (3H s), WD 98/ 49166
PCT/ EP98Y 02257 -41- 4 28 (2H,t), 6.04 (2H,s), 7.17 (1H d), 7.86 (1H, d),
8.10 (1H, s)Prepagatiqniés spd 1xmetigineragine usingGthenprocsgure| ofEydraple]1. 5
EXAMPLE 38

5- 5- ( 4- Metl@RBh &8 (3. J116UBKhIn|B7-GHmp P B MIng 2P BH ). ReAdhy! 1.
g g] :);Ir :arznOI ﬁl’ - )%ﬁgqggttgl nedtmgg 3\1/\?” t(%qg%ﬁr%’@ E'?’régmp'%[ﬁes'?h | e

conmpounds Of(ZHrsapHr‘t-E (1)ad) 7.8 @H N, &SQE(ﬂhtlé)pﬂOSBG(aHm WRMS: ireepgocedur e
of Exanple 1. Found: C, 53.07; H 6.14; N, 20.48. C20H35NOOM4S; 0.80 H2Q
0.10 cHz2cl AM*1)05 CcH3OH requires C, 52.86; H 6.30; N, 21.20% [err]
(cbA'3): 1.00 (3H,t), 1.20 (3H,t), 1.82 (2Ht), 2.06 (2H M, 2.28 (3Hs),
2.50 (4H M, 2.92 (2Ht), 3.10 (4H M, 3.75 (3H,s), 4.27 (2Ht), 6.04
(2H,s), 7.16 (1H,d), 7.84 (1H s), EXp0APLF.3®) ., 15 8.84 (1 H,s), 10.96
(1H s) LRVS:. m z 570 (I\/H)[err] E)&AI\/PLE 39

3- rimidin-7-one

Obtained as a white foam (66%)- from the title compound of
Preparat:on 64 and 1-ethylpiperazine using the procedure of Example 1.
Found: C, 55.10; H, 8.62; N, 19.71.. CZQH“NQOSS requires C, 55.49: H, 6. 58

15 N, 20.08%. & (CDCly): 0.98 (6H, m) 1.15 (3H.,1), 1.80 (2H,m), 2.00 (2H, m)
- 2.37 (2H q), 2.50 (4H,m), 2.90 (2H.t), 3. 08 (4H,m), 3.26 (3H, s), 3.68 (2H,1),
422 (2H t), 4.62 (2H.1), 5.96 (2H,s), 7.12 (1H,d), 7. 80 (2H m), 8.82 (1H s)

~ 10.86 (1H,s). LRMS: m/z 628 (M+1)

20

pyrimidin-7-one

Obtained as a white solid (43%) from the title compound of

25 Preparation 66 and 1-ethylpiperazine using the procedure of Example 1.
Found: C, 54.46; H, 6.31; N, 21.08. C,7H37Ng0,S; 0.60 H,0 requires C,
54.54; H, 6.47; N, 21.20%. & (CDCly): 1.00 (6H,m), 1.20 (3H,1), 1.84 (2H,m),
2.06 (2H,m), 2.40 (2H,9). 2.56 (4H,m), 2.92 (2H,1), 3.12 (4H,m), 3.76 (3H,s), -



(4-methyl-1.2.4-triazol -3-yl)nmethyl -3-n-propyl -1. 6-di hydro- 7H pyrazol o- 20

[4.3-d] pyrimdin-7-one Obtained as a white,solid (37% fromthe title

conpound ofo S¥pes ati on 66 and 1-(2-hydroxyet hyl) pi per azi nePOS/ERGR/620€7

procedure of Exanple 1. Found: C, 53.49; H, 6.04; N 21.50. .

Cerr]Herr]Nerr]derr]S; 0.10 H20 requires C, 53.91; H 6.23; N, 20.96%

[err] (CD]l[err]): 1.00 (3H,t), 21.20 (3H,t), 1.84 (2H M, 25 2.06 (2H m,

2.28 (1H,s), 2.56 (2H,t), 2.64 (4H m, 2.92 (2Ht), 3.14 (4H m, 3.58

(2H, M, 3.77 (3H,s), 4.28 (2Ht), 6.02 42H s), 7.18 (1H,d), 7.86 (1H,d),

8.10 (1H,s), 8.86 (1H,s), 10. 98(1H55 LRVS: mlz 600 (M+l)[err]. WO -

- 98/ 49166 4.28 (2H 7.8 1Hd 8.1 / 57 -42-
EXAMPLE 40 5- [(5 (%-6 Bt Q/Hg)p7e?gz(|ﬂr_11d]? 6( )ony O(“ngrgg?;g(y'p enyl]-1
-(1.2.4- 10.86 (1H,s). LRMS m/z 584 (M+1)".

oxadi azol - 3-yl ) met hyl - 3- n- propyl - 1. 6- di hydr o- 7H pyr azol 0[4 3-d] pyri mdin-7-

5 one ptained as a solid (33% fromthe title conpound of Preparation 67

and 1 -gret hyl p| per azi ne using the%&of Exanple 1. [err]

(CDO [err]): 00(3Ht) 118(3 (2Hn) 204(2Hn) 2.28

(3HS) 250( Hr) i=tADIDA i ip AvY-B hRENV n %1, 0

7.17 (1H d

m z 557 = zalhitsnils 3

- Benzyl rret hyI pi per azin-1-yl sul phonyl )phenyl ]-3-n-

propyl - hydr o- 7H pyrazol o[ 4. 3-d] pyri m di n-7-one 15 The title
COWDOUHd Of Pr eDBtaidd8s 8 WHite £biid, (58%) from the tis c@ﬁ@@@nﬂ%f Préééﬁa'h@ﬁ
solution of potassiumt-butoxide (1.2 g, 10 mmol) in t-butanol (75 nl) and

t he redll tB6hgndilxmethylpiperagimewrairg theoprasedues ofzfaxammesl Bbunte@, to cool and
evapor at e ipaql §S4YRE Do C aHRNLLS: %80 Hy5; 870 EALEL 0. 98¢, o
requires C, 52.86; H, 6.30; N, 21.20%. & (CDCI,): 1.00 (3H.1), 1.20 (3H.1),
1.82 (2H,1), 2.06 (2H,m), 2.28 (3H,s), 2.50 (4H,m), 2.92 (2H,1), 3.10 (4H,m),
- 3.75(3H,s), 4.27 (2H.1), 6.04 (2H,s), 7. 16 (1H,d), 7.84 (1H.s), 786(1Hd)
15 8.84 (1H s) 10.96 (1H,s). LRMS: m/z 570 (M+1)

20 [4,3-d]pyrimidin-7-one

Obtained as a white solid (37%) from the title compound of Preparatioh
66 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1.
Found: C, 53.49; H, 6.04; N, 21.50. C,7H3;NgO5S; 0.10 H,0 requires C,
53.91; H, 6.23; N, 20.96%. & (CDCl3): 1.00 (3H,t), 1.20 (3H.t), 1.84 (2H,m),
25 2.06 (2Hl.m), 2.28 (1H,s), 2.56 (2H,t), 2.64.(4H,m), 2.92 (2H,t), 3.14 (4H,m),
3.58 (2H,m), 3.77 '(3H,s). 4.28 (2H,t), 6.02 (2H,s), 7.18 (1H,d), 7.86 (1H.,d),
8.10 (1H,s), 8.86 (1H,s), 10.98 (1H,s). LRMS: m/z 600 (M+1)",



bet ween et hyl acetate (300 ml) and water (300 m ), then the separated 20
aqueous phase extracted wth ethyl acetate (3 x 150 m ). The conbi ned
organi ¢ sol utions were washed successively with water (150 F}é} g;bgmgy ne-
(150 m ), war9sad1g6MgSO4) and evapor at ed under reduced pressu EEHY a
white solid, trituration of which wwth ether, followed by drying under
vacuum vyielded the title conmpound (4.29 g) as fine white crystals. Found:
C, 60.84; H 25 6.20; N, 15.08. C28H34N604S requires C, 61.08; H, 6.22; N,
15.26% J[err] (CDCI3): 1.01 (3H,t), 1.64 (3Ht), 1.88 (2H, M, 2.26 (3H,s),
2.48 (4H M, 2.96 (2H,t), 3.12 (4H M, 38 (2H,q), 5.78 (2H,s), 7.14 -
(1H,d),-7.26 (3H, M, 7.40 (2H M, 7.82 H d), 8.84 (1H,s), 10.80 (1H s).
LRVS: mz 551 (M+l)[err]. WO 98/EpoARKPLE 40 '

PCT/ EP98/ 02257 -43- EXAI\/PLE 42 1 Belnz | -5-]

pi perazin-1
nq-‘l- 4-

!;&dﬁi $per si on
of sodi um PR ' ' IO ’ W se to
stirred, 5iq_ﬁgcool ed propan-1-ol (20 m). V\hen the effervescence had ceased,
the title conpound of Exanple 41 (550 "was added and the

rez ulting mi x'é ur@btwa&dags ara(!jwd (3%%0 us@m”glae Q@e ﬁ@npgund eéRreparstiea 670 cgol
et ween ot N kaaetyipiRase e B aertat th s {7, H 0BT Lbba " aqueous
R S

sol utions e vapor at ed er réeduced préssure, then
t he resi duqzﬁwu‘, i1ec(4b{ym&;i01 B2k by, 6082 (2 sphi1D01H,d),i £85¢¢H,d)u8i6Ty et hyl

acet at e: net hanol ; 0. 880 aqueous ammp el uant, to provide
the tithe ddhsuBEd ClbshgP 901, §b|g§M§é§?zf%«z5n&A"FﬁUﬂd C, 61.65 H, 6.48:
N, 14.53. C[err]H[err]N[err]CIer.r]Sreqwres C, 61.68; H, 648 N,

15 | The title compound of Preparation 86 (5.0 g, 8.8 mmol) was ad_de&b a
stirred solution of potassium t-butoxide (1.2 g, 10 mmol) in t-butanol (75 mi)
and the reéulting mixture heated under reflux for 20 hours, allowed to cool
and evaporated under reduced pressure. The residue was partitioned
between ethyl acétate (300 ml) and water (300 ml), then the separated

20 aquedds phase extracted with ethyl acetate (3 x 150 ml). The combined
organic soluﬁons were washed successively with water (150 ml) and brine
(150 ml), dried (MgSO,) and evaporated under reduced pressure to give a
white solid, trituration of which with ether, followed by drying under vacuum,
yielded the title compound (4.29 g) as fine white crystals. Found: C, 60.84; H,

25 6.20: N, 15.08. C,5H44,Ng0,S requires C, 61.08; H, 6.22; N, 15.26%. &
(CDCl,): 1.01 (3H,t), 1.64 (3H.%), 1.88 (2H,m), 2.26 (3H,s), 2.48 (4H,m), 2.96

- (2H,1), 3.12 (4H,m), 4.38 (2H.q), 5.78 (2H,s), 7.14 (1H,d), 7.26 (3H,m), 7.40
(2H,m), 7.82 (1H,d), 8.84 (1H,s), 10.80 (1H,s). LRMS: m/z 551 (M+1)".



14.88% [err] (CDA3): 0.98 (3H,t), 1.15 (3Ht), 1.83 (2H M, 2.01 (2H m,
2.24 (3H,s), 2.46 (4H m, 2.92 (2Ht), 3.08 (4H m, 4.22 (2H1t), 5.73
(2H,s), 7.Wodshotded), 7.27 (3H, M, 7.36 (2H, nm, 7.80 (1H d), PBTER%/III5SE) ,
11.84 (1H,s). 20 LRVS: nfz 565 (Mrl)[err]. EXAVPLE 43 1

- (4-Chl orobenzyl ) -5-[ 5- (4-net hyl pi perazin- 1 -yl sul honyl)-2-n

pr opoxyphenyl ] - 3- n- propyl - 1. 6- di hydro- 7H pyrazol o[ 4 . 3-d] pyri m di n-7-one 25
btained as a white solid (75% fromthe title conpound of Preparation 87
and 1-net hyl pi perazi ne using the procedyre of Exanple 1. Found: C, 57.99;

H 5.94;.N, 13.76. Cerr]Herr]CONerr]CFerr]S requires C, 58.14; H, 5.89;
N, 14.03% J[err] (CDA3): 1.00 (3H,ZE§§%%§_#?3HJ), 1.86 (2H, M, 2.06

(2H, M, 2.28 (3H,s), 248(4Hn) . , 3.08 (4H, M, 4.24 (2H 1),
5.72 (2H,s), 7.13-BenAi>598/(49f o]ls Zi Hphonyl)-2 QO

PCT/ EP98/ 02257 - |
(1 H, s), 10°9BA¢A ]P0
EXAMPLE 44 1 - I - Zi n 1
o phgnyl \: pﬁe‘%?]v%gﬁ&}éyér&:oﬂ &f?scf‘o‘z&lﬂ%o*?"dé‘}n %EE&Q; Bl pFéGRlg
. 6- di hydr o-rAbhdly was ddded. p’orﬁ&mmsertb@mea meccﬁtédiprwénaﬁoﬁ?@hﬂ)‘?
crystalllne solid (27% fromthe title co und of Preparation ‘88 and

1- met hyl pi pahesith @Qféawgsqensemadd@me ﬁfn@éﬁweoqnd ggExmimmcssm 43;

N 14 360 A Y] ve‘é[ﬁ”w& ghitspe P inniied GOl ey sl or g™ °°
(3H,s), 2. GburéHHEn alfowkd 10%dddl and evbPot=tEd indef rédiced rG%suré 7!%1&(2"' s),
7.14 (1H, d), 724(2Hd) 7.34 (2H,d), 7.82 (1H d), 8.84 (1Hs), 1O

(1H, s). 1QRIVB&dueZwEs!ba(tM{an)a{idJe’cWeenBthyl acetate (50 ml) and water (50 mi), then
~ the separated aqueous'phase extracted with ethyl acetate (100 mi in total).

‘The combined organic solutions were dried (Na,SO,) and evaporated under
reduced pressure, then the residue purified by column chromatography on
_ silica gel, using ethyl acetate:methanol:0.880 aqueous ammonia (95:5:0.5) as
15 eluant, to provide the title compound (230 mg) as a colourless foam. Found:
C,61.65; H, 6.48; N, 14.53. CyoH3NgO,S requires C, 61.68; H, 6.48; N,
14.88%." 3 (CDCly): 0.98 (3H,1), 1.15 (3H,1), 1.83 (2H,m), 2.01 (2H,m), 2.24
(3H,5), 2.46 (4H,m), 2.92 (2H.1), 3.08 (4H,m), 4.22 (2H,9, 5.73 (2H.s), 7.12
(1H,d), 7.27 (3H,m), 7.36 (2H,m), 7.80 (1H d), 8.82 (1H,s), 11.84 (1H, s)
20 LRMS: m/z 565 (M+1)".

25 Obtained as a white solid (75%) from the title compound of Preparation
87 and 1-methylpiperazine using the procedure of Example 1. Found: C, -
57.99; H, 5.94: N, 13.76. CagHasCINGO,S requires C, 58.14: H, 5.80:

N, 14.03%. & (CDCl,;): 1.00 (3H,t), 1.19 (3H,1), 1.86 (2H,m), 2.06 (2H,m), 2.28
(3H,s), 2.48 (4H,m), 2.94 (2H,t), 3.08 (4H,m), 4.24 (2H,¢1), 5.72 (2H,s),7.15



EXAMPLE 45 1-(4-Chl orobenzyl)-5-{2-ethoxy-5-[4-(2-hydroxyethyl) pi perazin-1-

yl sul phonyl ] phenyl } - 3-n- propyl - 1. 6- di hydr o- 7H pyrazol o[ 4. 3-d] pyri m di n-7-on

e Obtained as a white crystalline solid (68% fromthe title conmpound of .20 .

Prepar at i gy $$4936¢! 1- (2- hydr oxyet hyl ) pi per azi ne usi ng the pPCTER0/Q225%

Exanple 1. Found: C, 56.60; H 5.71; N 13.47. Cerr]Herr]CNerr]Jerr]S

requires C, 56.62; H 5.73; N 13.66% [err] (CDCl[err]): 1.00 (3Ht), 1.64

(3H,t), 1.86 (2H, M, 2.72 (3H M, 2.82 (4H m, 2.92 (2H1t), 3.28 (4H m,

3.70 (2H, M, 4.28 (2H,q), 5.72 (2H,s), 7.18 (1H d), 7.26 (2H,d), 7.35

(2H,d), 7.82 (1H,d), 8.82 (1H,s), 25 39.88 (1 Hs). LRVs: mz 615

(M) [err]. WD 98/ 49166

PCT/ EP98/ EHAYPE 7.82 (1H,d), 8.84 (1H,s), 10.90 (1H,s

1- ( 2- (yanggg-ﬁ?%/l?és(m eth §44@H <(1)4 met hyl pl)peraz(l n- -yI sul(phor)lyl)

phenyl ] - 3- kRMSjp'yAZ-SQQS(M#h}/dro 7H pyrazol o[ 4. 3-d]pyrimdin-7-one 5 .

Obt ai ned as a white powder (60% fromthe title conpound of Preparation 90

and 1-net hyl pi perazi ne using the procedure of Exanple 1. Found: C, 60.42;

H 5.79; N, 16.85. C[err]H[err]N[gEK%gE&E%g requires C, 60.50; H 5.78; N,

17. 03% [err] (CDCI[err]): 1.00 ( (3Ht) 190(2Hn) 2.28
2.52 (4H- AChi3rdife i hok-Sc@-methyipipa@zire - vidulpors ,

8. 90

- ( 2- Car bany! be b ﬁgﬁ imega%%@mg’&ylsﬁalﬁﬁegBﬁ&‘kﬂ?‘%PﬁéﬁthhE tljde cpound of

yl sul-phonyl ) - ph
. 6- di hydr cPrégapaticiy 88 @nd. Bnilthylpipsralzine Usingeth@drécpdiure of Exadimple My dr oxi de

sol ution (5 M) was added to a stirred solution of the title corrpound of
Exanpl 80 46" queh) Guf7.4338, MET N.i14-39-h&oabtCINGO,S requires C, 57.47, H, -

- 5.68; N 14 36%. & (CDCly): 1.00 (3H,1), 1.66 (3H.,t), 1.84 (2H,m), 2.36 (3H s),

12,60 (4H, m), 2.82 (2H,1), 3.18 (4H,m), 4.36 (2H,q), 5.72 (2H.s), 7.14 (1H,d),
© 7.24 (2H,d), 7.34 (2H,d), 7.82(1Hd), 8:84 (1H; s), 10.86 (1H,5). LRMS m/z
585 (M+1)". - -

485

Ob_taihed asa white crystalline solid (68%) from the title conﬂpound of - |
20 Preparation 88 aﬁd 1-(2-hydroxyethyl)piperazine using the pipcedur_e of
.Exampte 1. Found: C, 56.60; H, 5.71; N, 13.47. CygH35CINgO5S requires C,
56.62; H, 5.73; N, 13.66%. & (CDCl3): 1.00 (3H,1), 1.64 (3H,t), 1.86 (2H,m),
2.72 (3H,m), 2.82 (4H,m), 2.92 (2H,t), 3.28 (4H,m), 3.70 (2H,m), 4.28 (2H,q),
5.72 (2H,s), 7.18 (1H,d), 7.26 (2H,d), 7.35 (2H,d), 7.82 (1H d), 8.82 (1H,s),
25 10.88 (1H,s). LRMS: m/z 615 (M+1)



(5 M) and the mxture stirred at roomtenperature for 3 hours, then
evapor at ed under reduced pressure. The residue was dissolved in water (10
20 nl) amdoshmesol ution extracted with ethyl acetate (50 nPCT/BP984123$7) ,
then the conbi ned organic extracts dried (Na2SO4) and evaporated under
reduced pressure. Purification of the residue by reverse phase colum

chr omat ogr aphy .on pol ystyrene resin (Ml gel), using an elution gradient of
acetonitrile:water (10:90 to 40:60), furnished the title conmpound (72 np)
as a 25 white powder. Found: C, 56.67; 448. 5.79; N, 16.00. )
Cerr]Herr]Nerr]Jerr]S, HOrequires C, 56.94; H 6.10; N, 16.03% [err]
(Dvsd[err]): 0.94 (3Ht), 1.34 (3H,EMMELEE§2H m, 2.14 (3Hs), 2.38
(4H, m, 2.80 (2H.t : ] :

7.36 (3H ), 642

Hs). = WO,Ra
PCT/ EP98/ 022 '

- (4- Car banoy!| benﬂlbt}anﬁzd[a’é swmwcﬁvdd' (6004)yitqun plee &ﬂe noilnpound of

yl sul phonyl %D phenyl ] - J)r opyl - 6- dj hydr.o- 7H pyr azol o[ 4

3-d]pyrimd ﬁena@ﬁl@neso an 1-m@mmmazwg usinghthesPiasedyre obBxamptenis he titl e

Beample 1. oA Cooogty by S°PE: o JEBSY CBhG08eliBkaf o B VAT '
195 (5ry 1) T Tn e Lok (oo OGS EP I e TR 2 28I 885

(4H'm), 4. 2(4H.2m, @96521—?9 szlﬁ(slﬁrrf) MS((Zqu)SOAmlsnwa(‘er)) 7.1684

(07 b2, ERi. BBl of B SHOHA, Ben BT D .

ni t robenzyl di hydr o- 7H pyr azol.o[ 4. 3-d] pyri m di n- 7- one. 15
btai ned asiRﬁvﬁl tefgzw+1&8% fromthe title conpound of '

2M Agueous sodium hydroxide solution (5 ml) was added to a stirred
- solution of the title compound of Example 46 (200 mg, 0.35 mmol) in ethano!

- (5 ml) and the mixture stirred at room temperature for 3 hours, then

evaporated under reduced pressure. Thé residue was dissolved in water (10

20 mi) and the solution extracted with ethyl acetate (50 ml in total), then the
combined organic exiracts dried (Na2804)land _ev,éporated under reduced
pressure. Purification of the résiduéby réverse phase column
chromatography on polystyrene resin (MCI gel), using an elution gradient of
acetonitrile:water (10:90 to 40:60), furnished the title compound (72 mg) as a

25 white powder. Found: C, 56.67; H, 5.79; N, 16.00. C,gH35N;0;S; H,0
requires C, 56.94; H, 6.10; N, 16.03%. 5 (DMSOy): 0.94 (3H,1), 1.34 (3H,1),
1.77 (2H,m), 2.14 (3IH.s), 2.38 (4H,m), 2.80 (2H,1), 2.92 (4H,m), 4.21 (2H,q), |
5.98 (2H,s), 6.59 (1H,s). 7.36 (3H,m), 7.56 (2H,m), 7.82 (1H,d), 7.90 (1H,s),
8.00 (1H,s), 12.26 (1H,s). |



Preparation 93 and 1-nethyl pi perazi ne using the procedure of Exanple 1.
Found: C, 56.37; H 6.14; N, 14.03. Cerr]J]Her]Nerr]O[err]S; '
CH err]COerr]CH(CH err])[err] requires C, 56.80; H 6.21; N, 14.05% [err]
(CDA 3): hwP@sotdet), 1.60 (3H t), 1.88 (2H m, 2.28 (3H s) PCR/EFSR2ET ) ,
2.97 (2H,t), 3.10 (4H mM, 4.36 (2Hqg), 6.24 (2H,s), 20 6.70 (1Hd), 7.14.
(1H,d), 7.44 (2H, M, 7.84 (1Hd), 8.12 (1H,d), 8.86 (1H,s), 10.90 (1 H,s).
LRVS: mz 596 (M+l)[err]. EXAMPLE 50 '

5-{5-[4-(2- Hydroxyet hyl ) pi perazi n- 1-yl sul phonyl ] - 2- n- pr opoxyohenyl }-1- 25
(2-nitrobenzyl)-3-n-propyl-1 6-di hydro- 7iggpyrazol o[ 4, 3-d] pyri m di n-7-one
otained as a white crystalline solid (769 fromthe title conpound of

Preparation 94 and 1-(2-hydroxyet hylfﬁmﬁlﬁe using the procedure of
Exanmpl e 1. Found: C, 56.15; H 5.83; N C30 7N707S reqw res C
56.33; H 5.83; Nl-fsCamamoybs ; A pziny1 1. 90

2H, A )
I(DCT/ E)P98/ 022874 ¢

2.98 (2H 1), 3. 12dlﬂbtn@d as3a Whlté%UlmgQS%)%nﬁ iﬂéﬁtbe co@n;i’o%n@?c!rnfsr)egafatﬁ:%
(1H d), 7.18 ng d), 7.46 (2H, d) 6 (1 Hd), 8. 12 (1H,d) 0 (1H,s),
10. 96 (1H, s) 9115RdiSi-methyipirerazing Lsing the Foesgie af Example 1. Found: C,

i 1robenzyl ) ’3"§(f7 E?E%é#p@p?%ié, oS BB 680Ny 7 one

Obt ai ned as nia ﬁ?rc’)%l 6.04G56401), 1. sm(shﬂktﬂ 26 ewmws@aﬂf glé’ 37

Preparati on 95 a pera2| ne using the procedure of
Found: C, 56( 41}9m)|-|2$0@-{tl\129126(49ﬂm) GBBH:{ZNMﬁS?BdﬂHlSY)eEZ%OZ(35611)46‘ 39, 5 58;

| (I\I 3H1§) 46?068(6@44)@ 842523*51112#329} 1%5324'-@169756 ra%@%w 112f+8q§2H5 84 (22ﬁos)

7.16 (1H d), 7.52

.15 o Obtained as a whife powder (8'8%)."-from the title compound of
| Preparatxon 93 and 1-methylp|perazme usmg the procedure of Example 1.
Found: C 56.37; H, 6.14; N, 14.03. CzaH33N7OES CH3C02CH(CH3)2 requires
- C, 56.80; H, 6.21, N 14.05%. & (CDCly): 1. 00 (3H,1), 1.60 (3H,1), 1.88 (2H m),
-2.28 (3H,s), 2.52 (4H m), 2.97 (2H,}), 3. 10 (4H m), 4.36 (2H,q), 6.24 (2H,s),
20 6.70(1H,4), 7. 14 (1H,d), 7.44 (2H,m), 7.84 (1H,d), 8. 12 (1H,d), 8.86 (1H,s),
10.90 (1H,s).- LRMS: m/z 596 (M+1)".

25

Obtained as a white crystalline solid (76%) from the title compound of

Preparation 94 and 1-(2-hydroxyethyl)piperazine using the procedure of
Example 1. Found: C, 56.15; H, 5.83; N_. 15.06. CaoH3;N;0;S requires C,
56.33; H, 5.83; N, 15.33%. § (CDCls): 1.04 (3H,1), 1.17 (3H,1), 1.90 (2H,m), -



(2H,d), 7.82 (1H,d), 8.16 (1H,s), 8.18 (2H,d), 10.92.(1H,s). 15 EXAMPLE 52
- (2- Ami nobenzyl ) - 5;[ 2- et hoxy- 5- (4- met hyl pi perazin-1 -
yl sul phony W 849364 - 3- n- propyl -1 . 6-di hydro- 7H pyrazol o[ 4.  PCT/EP98/02257
d] pyri m di n- 7-one Raney nickel. catal yst (300 ng) was added to a stirred
suspension of 20 the title conmpound of Exanple 49 (240 ng, 0.4 muol) in
met hanol (40 m) and the m xture hydrogenated at 345 kPa (50 psi) and 50C
for 20 hours, then allowed to cool and filtered. The filter pad was washed
wi th nethanol (50 m ) and the conbi ned ne#gfaanol sol uti ons evaporated under
reduced pressure. The residue was gurlfled by col um chromat ography on

EI lica 1g:ge: | 22,04 (2Hsa).R -8RI (dHd e B A feH. thd ﬁ&;ﬁﬂﬂg@)?@ .98 (2kht)e3.0218H, ,fj,w |18\8,ed
) S h ?’Z‘%%ﬁéﬁ%b%“ 6728 (84,975 B8 QKR B 1S, S4B,

H 2 +
CLery] Herr] MsBribay 6l () 0 0S); ARSI 2L R0)S: i SR8 bl
(4H, m , 2.5)2(2Ht) 310(4Hr‘r) 4.39 (2H,q), 4.78 (2H5s), 569(2H s),
6.70 30 2H M, 7.12 (2H, M, 7.58 1H, d 8.80 (1H, 10. 85
(1H,s). ( V\omgsl 49166( " (]&gﬂﬂﬁﬁ (119, (1h9),
PCT/ EP98/ 02257 - 48, r.L-‘h\
-(2-Am nobenzyl ) -5-15~

pr opoxypheny |gitrGeenzvie®n-prbr B-dindd & 23101408 413 rindi@ di n-7-one 5
ot ai ned as a white crystalllne SO|Id 54O fromthetlt e conp sund of
Exanpl e 50 using tRBtaitestasapofbwhits 0 )fféﬁ'b%\ﬁttltlel'mnmdm ofacet at e:

Crystall i ¢ FakpaBRAgS s ﬁéri%%wgféﬁ% 9y 1 BRCediin ofbxample £ 64

(2, 2 OSFoUidis, 58,88, HI858) N, 3601, (BHHIN,GysHalites ) so2e?h, 5b; )
N 16 46%. & (CDCI:,) 1.00 (3H.1), 1.66 (3H.1), 1.88 (2H,m), 2.40 (3H,s), 2.68
(4H,m), 2.96 (2H,t), 3.24 (4H,m), 4.37 (2H,q), 5.84 (2H,5), 7.16 (1H,d), 7.52 -
(2H,d), 7.82 (1H,d), 8.16 (1H,s), 8.18 (2H,d), 10.92 (1H,s). '

15

Raney nickel catalyst (30__0 mg) was added to a stirred suspension of

20 the title compound of Example 49 (240 mg, 0.4 mmol) in methanol (40 mi)
and the mixture hydrogenated at 345 kPa (50 psi) and-50°C for 20 hours,
then allowed to cool and fittered. The filter pad was washed with methanol
(50 ml) and the combined methanol solutions evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel,

25 using dichloromethane: methanol (95:5) as eluant, followed by crystallisation
from ethyl acetate, to afford theé title compound (190 mQ) as a white powder. .
Found: C, 58.98; H, 6.20; N, 17.25. CygH1sN;0,S requires C, 59.45; H, 6.24;
N, 17.33%. & (CDCly): 1.00 (3H, B, 1.64 (3H,1), 1.83 (2H,m), 2.27 (3H,s), 2.48
(4H,m), 2.92 (2H,1), 3.10 (4H,m), 4.39 (2H,q), 4.78 (2H,s), 5.69 (2H, s) 6.70

30 (2H,m), 7.12 (2H,m), 7.58 (1H,d), 7.82 (1H, d) 8.80 (1H,s), 10 85 (1H s).



10 (2H, M, 4.26 (2H,t), 4.78 (2H,s), 5.68 (2H,s), 6.70 (2H, M, 7.08

(1H, M, 7.18 (1 Hd), 7.57 (1 Hd), 7.82 (1 Hd), 8.81 (1 H's), 10.98 (1
H.s). LRMS: mz 610 (Mtl)[err]. EXAWPLE 54 15

1- (4- Am noReH syho1s®- [ 2- et hoxy-5- (4- et hyl pi per azi n- 1-yl sul ph®cyI/EP98/02257
phenyl ] -3-n-propyl -1 .6-di hydro-7H pyrazol o[ 4. 3-d] pyri m di n-7-one (bt ai ned -
as a white solid (88% fromthe title conpound of Exanple 51 using the
procedure of Exanple 52. Found: C, 59.38; H, 6.28; N, 17.00. C28H35N704S
requires C, 59.45; H 6.24; N 17.33% J[err] (CDCl[err]): 1.00 (3Ht), 20
1.65 (3H,t), 1.87 (2H M, 2.28 (3H,s), 240 (4H M, 2.92 (2Ht), 3.10

(4H, M, 3.61 (2H,s), 4.36 (2H,q), 5.62 (2H,s), 6.60 (2H,d), 7.13 (1H d),
7.26 (2H,d), 7.82 (1H d), 8.82 (1H, sExAMP.&E)_@H, s). LRVS: m z 566
(Mtl)[err]. EXAMPLE 55 25 : _

5- [ 2- Et hoxy- 5- (4- rst4ny A ' -

met hanesul phqnagi( :b\ﬂdrofz%k}b&ibibﬁ'ﬂ'ﬂ 97

[ 4. 3-d] pyri mTarT onyl chloride (31 [err mrol ) was
added to assti rreobbtaméepaga/m@ﬁystallme solid (54%) from the fitle compound of

.PCT/ EP98/ 02257 -49- ice-cool ed sol utlo of tﬂ?e ér:tle gﬁ{g H'fg of Exanpl e 52
(150 ng, O. 27E>¢ﬁmpbe 5Gupingitar ﬁaoqegium? ExampiRS ethybacetategom

ool duo was, (RERARA N b oSy B8 B RRorHARIaR aRf MEShkgl ad e
extracted w td?y&bﬂi'&.bﬁéﬁ%[v@ﬁﬂes (6@0!9 1.011(BH),)1.20(BH O 1BA2H, | 20T S vere

dried (Na2SO4) " and evapor at ed under reduced pressure to give an orange 0il

whi ch was pur(RH,md, 280dhHE)p2.63r(2pk), 260 éﬁ“l'hfﬁhzg@ (2H9; ﬁéoe(ﬂhym) 3.58
TEl e combundnimbro ok his DR ek o 3eHE 870 2R i Y.os tHRP.AE ("

(1H.d), 7.57 (1H,d), 7.82 (1H,d), 8.81 (1H,s), 10. 98 (1H,s). LRMS: m/z 610
(M)

15 .

. Obtained as a' white solid (88%) from the title compound of Example 5‘;1
“using thé procedure of Example 52. Found: C, 59.38ﬁ H, 6.28; N, 17.00.
. CygH35N70,S requires C, 59.4.5; H, 6.24; N, 17.33%. & (CDCly): 1.00 (3H,1),
20 1.65 (3H,1), 1.87 (2H,m), 2.28 (3H,s), 2.50 (4H,m), 2.92 (2H,1), 3.10 (4H,m),
3.61 (2H,s), 4.36 (2H,q), 5.62 (2H,s), 6.60 (2H,d), 7.13 (1 H,d), 7.26 (2H,d),
7.82 (1H,d), 8.82 (1H,8), 10.83 (1H.s). LRMS: m/z 566 (M+1)".

25

Methanesulphonyl chloride (31 ul, 0.40 mmol) was added to a stirred,



10 54.03; H, 5.87; N, 14.70. (err]Herr]Nerr]Jerr]Serr] requires C,
54.10; H 5.79; N, 15.23% [err] (CDCl[err]): 1.02 (3Ht), 1.66 (3H1t),
1.90 (2H, nyO 9BM49B56( 3H, s), 2.50 (4H, ), 2.96 (2H,t), 3.10 (7HGT/ERSAR257
(2H,q), 5.79 (2H,s), 7.18 (2H M, 7.36 (1H M, 7.60 (1Hd), 7.72 (1H, d),
7.83 (1H,d), 8.80 (1H,s), 9.68 (1H,s), 10.95 (1H,s). LRVS: mz 644
(Mtl)[err]. 15 EXAMPLE 56

5-{5-[4-(2- Hydr oxyet hyl ) pi perazi n- 1- yIsquhonyI] 2- n- propoxyphenyl } - 1-

( 2- met hanesul phonani dobenzyl ) - 3- n- pr opyl =48-6- di hydr o- 7H pyr azol o[ 4. 3-d] -

YT ot rany o R4 fleg somich ot thE 38 Ao e ARl B, b hg c S snampon of
the title commpynaingi(a Piipaad tid AiscBRe E8EIHrodn EmpRled e ELe v

(3 m). After a further ours at room tenperatur

added and t hevapendted npder reduced préssuree The nelsideetwas &eete@t»ﬁtﬂ @Igté?‘(w n
total).- The comnbi ngh extracts 25 were drie & (Na2SOM4) and evapor at ed under
reduced pPes ?F@UH“”Q SHSPeBRIon extiagte wﬁasd@uptqm@tbanq(%mm

chromat ogr a n t 0.,88Q aqueous
anmoni a ?94“?‘?? ‘ﬁﬁ'e uanﬁgéj F Xﬁ?%t\%eqﬁg{)é;a}éer@@éaﬂ%g 58 %ggﬁ?gf’ﬁ er gcet at e,
to f h tﬂ'EdLICEtﬂ ] whioMow88/

PCT/ lélrbglsls 02257 - 50- mgg%?? g@gﬁ( ﬁoﬁ%ﬁg' Cs ggq, liea by §hromatogranhy

d er r] H er r | N sHicp g8 ysipe ethy! aeefate azettzangm &@0 amueeuwammn:aqggsjb) [err]

(351572 ol b R o R B RS o .

Tyt iAot viren 1t L
15.23%. & (CDCly): 1.02 (3H,t), 1.66 (3H,t), 1.90 (2H, m) 2. 28 (3H,s), 2.50 '
(4H m), 2.96 (2H,1), 3. 10 (7H,m), 4.39 (2H,q), 5.79 (2H, s) 7 18 (2H,m), 7.36
(1H,m), 7.60 (1H,d), 7.72 (1H, d) 7.83 (1H,d), 8.80 (1H s) 9 68 (1H s) 10.85

(1H,s). LRMS: m/z 644 (M+1)".

15

-Q_mgﬂlﬂ@.&u_ghgﬂ.amudobenzvn-s-n-oroovlJ 6~dahvdro—7H—pvzazoIor4 3 dl—
20 A 1M soluti_on of tetra-n-butylammonium fluoride-in tetrahydrofﬁrah
| (0.27 ml, 0.27 mmol) was added to a sti.n.'e:d solution of the title compound of
Preparation 98 (145 mg, 0.18 mmol) in tetrahydrofurén (3 ml). After a further
20 hours at room temperature, water (5 ml) was added and the resulting
mixture extracted with ethyl acetate (20 mi in total). The combined extracts
25 were dried (Na,SO,) and evaporated under reduced pressure to yield a
yellow oil which was purified by column chromatography on silica gel, using
ethyl acetate: methanol:0.880 aqueous ammonia (94:5:1) as eluant, followed
by crystallisation from ethyl acetate, to-furnish the title compound (83 mg) as



5-[ 2- Et hoxy- 5- (4- et hyl pi perazin-1 -yl sul phonyl ) phenyl]-1 -(4- 10

met hanesul phonamn dobenzyl ) - 3- n- propyl - 1. 6-di hydr o- 7H pyr azol o[ 4. 3-d] -
pyrimdin-7-one Obtained as a white solid (64% fromthe title conpound of
Exanpl e 54wes9aMgieéde procedure of Exanple 55. Found: C, 51. 18CTEPI$02337 N,
13.85. CJerr]Herr]Nerr]Qerr]Serr]; 2Herr]Orequires C, 51.23; H 6.08;-
N, 14.42% 8 (CDCl[err]): 1.00 15 (3H,t), 1.62 (3Ht), 1.86 (2H m, 2.28
(3H,s), 2.50 (4H, M, 2.94 (5HmM, 3.12 (4H mM, 4.36 (2Hq), 5.62 (2H ),
7.15 (4H m, 7.38 (2H,d), 7.82 (1Hd), 8.75 (1H,s), 10.94 (1H,s). LRVS: niz
644 (Mrl)[err]. EXAMPLE 58 20 -50-

5112 Bt hoxy- g (Ll Ly | PRRSEA 4 AoVl sigphanyapheantl diprop e de(e

fi whi t R f b t td d
a fine whitesgals. ¢y (BHYINT10I50e5 ch@sw-ggggﬁ)éoff@gﬂ@g?~ngﬁﬁpa”

1- met hyl pi perazi ne 'usi ng t he procedure of 2; H,

I T ol SRRSO RS G D (kg snaas, SO,
(30 1), 3510507 (3 aGB EHag 7o 1rs) Br1BZR.E)503% L), T80 H BN o)
7.52 (2H,d), , . Sk <y 18- L S 98/ 49166

PCT/ EI(398/ Oézgi&éﬁ'amﬁﬁiﬁ éé'é' (_ﬂ-l,s). 96%0(1% .99 (1H\,/¥‘?.

5-[ 2- Et hoxy- 5- (4- et hyl pi per azi n- 1-yl sul phonyl ) phenyl ] - 3- et hyl - 2-

(pyridin-2-yl)nmethyl-2.6-di hydro- 7H Eér azol o! 4 3-d]pyrinmdin-7-one 5
Obtained as a tan solid (579 fromt nmpound of Preparation 42 and

1- met hyl pi per azi ng q_the pro e(flu e__Q e PVBCQd[ err]):
1.30 (3H t), 2.20%FS 2 WAL EEE) T o %), 5.66
(2H,8), 4006 '

7.90 (1H,s),

pyrimidin-7-one
| Obtained as a white solid (64%) frdm the title compound of Example 54
using the procedure of Example 55. Found: C, 51.10; H, 6.01; N, 13.85.
o C29H3-,-N-,0582: 2H,0 requires C, 51.23; H, 6.08; N, 14.42%; S (CDCI;_,):"1.00_
.45, (3H), 1 62 (3H,1), 1.86 (2H,m), 2.28 (3H,s), 2.50 (4H,m), 2.94 (5H,n‘i), 3.12. .
~ (4H,m), 4.36 (2H,q), 5.62 (2H,s), 7.15 (4H,m), 7.38 (2H,d), 7.82 (1H,d), 8.75 |
"(1H,s), 10.94 (1H,5). LRMS: m/z 644 (M+1)". | |

20

Obtained as a fine white solid (39%) from the title compound of

Preparation 99 and 1-methylpiperazine using the procedure of Example 1.
Found: C, 51.72_; H, 5.42: N, 14.85. CzgHisN;04S,; H,0 requires C, 51.92; H,
25 5.76; N, 15.14%. § (CDCly): 1.00 (3H.t), 1.64 (3H.1), 2.28 (3H,m), 2.50
(4H,m), 2.95 (2H,1), 3.10 (4H,m), 4.37 (2H,q), 4.75 (2H,s), 5.80 (2H,s), 7.16
(2H,d), 7.52 (2H,d), 7.84 (3H,m), 8.84 (1H,s), 10.90 (1H,s). o



8.50 (1H,d), 11.58 (1H,s). LRVS: miz 542 (Mrl18)[err]. 10 EXAMPLE 60

5-{2-Et hoxy 5-[4-(2-hydroxyet hyl) pi perazin-1 -yl sul ponyl ] phenyl } - 3-

net hyl - -yl ) met hyl - 2. 6-di hydr o- 7H pyrazol o[ 4. 3-d] m di n- 7 one
Obt ai ned a@%b?‘gﬂ‘; oam (47% fromthe title conpound of Pr epgy(gl{’?]t’?ﬁ’

42 and 1-(2-hydroxyethyl) pi perazi ne using the procedure of Exanple 1. [err]-
(cdferr]): 1.52 (3H,t), 2.50 (3H,s), 2.55 (2H,t), 2.76 (4H m, 3.24

(4H m, 3.58 (2H, m, 4.24 (2H,q), 5.57 (2H,s), 6.98 (1H,d), 7.10 (1Hd),
7.18 (1H, ), 7.62 (1H ), 7.88 (1Hd), 850 (1H d). 8.72 (1H,s). 20

EXAMPLE 61 5-[ 2- Met hoxy-5-(4-nethyl pi perazin-1
-yl sul phonyl’) phenyl ] - 3- n- propyyl - 2- (BXAMPUE 89yl ) net hyl -

. 6-di hydro-7H pyrazol o[ 4. 3-d] pyr| m di n- 7 one Cbtal ned as’ a col ourless oil
(19% fromthe tlti‘QM‘ ethyipinerazine puiplofvi)pnenyiySmethye2i ne
using the prg - A . L X ; . 86.
Cerr]H err] N . 56" AL IE 17. 64% [err]
(CDCl [err]g: 0.94 )

(2H1), 570 (an “’S’éz"éf 348152@,%”* “7/"?5@;@*%%%#&59%4 6“?‘%%

7.63 (1H m, am(lamem)yjp:aeraanr(emsmg th& pracedure sf Exéﬂmp@ﬂ&*@)\asd;@)@ e

538 (W) e a0 an YRS 2,5071mb. 288 (4598 Ah(2H.0). 5.68 (2H.s),

oy et hyt -3, G0 RURAPTRERTRNS s R AT k1D 7780, 7.80 (16 nea

as a white s8l3GI(1R3)11. Segllﬁhﬁ 1LRMS: ﬁﬂﬂﬁﬂﬁﬂﬂﬂﬁ)prepar ation 18 and
pi perazi ne .usi ng t he procedure of Exanpl e 1. Found: C, 57 40; H,

10

5-{2-Ethoxy-5-[4-( 2—hVdroxveﬂ:wnDinerazin—l—vlsulnhonyllphenvl}-3- ‘

| methyl-2-(pyridin-2-ylmethyl-2.6-dihvdro-7H-pyrazolo[4. 3-dlpvrimidin-7-one

N Obtained as a tan foam (47%) from the title compound of Preparation
- 15 .42 and _‘_I-(2—hy_drgxyethyl)pipefazine using the procedure of Exa‘mble_ 1. 8.
| .- (CDCl3): 1.52 (3H,t), 2.50 (3H,s), 2.55 (2H,1), 2.76 (4H,m), 3.24 (4H,m), 3.58
(2H,m), 4.24 (2H,q), 5.57 (2H,s), 6.98 (1H,d), 7.10 (1H.d), 7.18 (1H,m), 7.62

(1H,m), 7.88 (1H,d), 8.50 (1H,d), 8.72 (1H,s). |

20

Obtained as a colourless oil (19%) from the title compound of

Preparation 43 and 1-methylpiperazine using the procedure of Example 1.

25 Found: C, 56.44; H, 5.76; N, 17.86. CjsH3;N;0,S; H,0 requires C, 56.16; H,
5.94; N, 17.64%. 5 (CDCls): 0.94 (3H,t), 1.76 (2H,m), 2.28 (3H,s), 2.50
(4H,m), 2.98 (2H,t), 3.10 (4H,m), 4.12 (3H,s), 5.68 (2H,s), 7.08 (1H,d), 7.18
(2H,m), 7.63 (1H,m), 7.86 (1H,d), 8.58 (1H,d), 8.78 (1H,s), 10.52 (1H,s).
LRMS: m/z 538 (M+1)".



5.81; N 17.91. C26H31N704S; 0.50 H20 requires C, 57.13; H, 5.90; N,
17.94% J[err] (CDC3): 1.14 (3H), 1.30 (3Ht), 2.01 (2H M, 2.92 (4H m,
3.00 (6H M, 4.22 (2H,t), 5.66 (2H,s), 7.08 (1Hd), 7.14 (1Hd), 7.24

(1H M, 7.D98M91¢61H m), 7.82 (1H d), 8.54 (1H,s), 8.78 (1H ROI/ERIS/0R257
(1H,s). LRVs: mz 538 (Mt 1)[err]. EXAWPLE 63 5-[5-(Piperazin-1

-yl sul phonyl ) - 2- n- pr opoxyphenyl ] - 3- n-propyl - 2- 15
(pyridrin-2-yl)nethyl-2.6-di hydro- 7H pyr azol o[ 4. 3-d] pyri ni di n- 7- one
Trifluoroacetic acid (4 mM) was added to a stirred solution of the title
conmpound of Preparation 44 (388 ng, 0.6 4®l) in dichloronethane (4 m) and
the mxture stirred for 18 hours at roomtenperature, then evaporated 20
under reduced pressure. The resultin s purified by colum

chr omat ogr aphy on,sg i ' t hape: n 88 queous
amoni a (97: 3: 1) S , hg@?’?&'&%ﬁéﬁ%@&ﬂﬁ@lm id.
Found: C, 51 56 Hik - ) idi Jerr]S, CF3CO2H
requires C, .32, H, 4, 1. 73% Jerr DVBSOd6 0.86 (3Ht), 1.14

Egﬂ 3 éSgg 2&25 Qbtaingd as 7 whitersoliy, (33L/ Q) 4rony ect)tze @mgommi—lpfﬂ?:epérézﬂ:nm
792 (1ns), 18 28 pipefazie ySbg the progeads o Bomfilf. Foungl cofragb "
I(DEZ/HT /1 E?:’[Qg/r 612257 1 g%)ﬁg%wgpg—l% 784?50 [52 I?ZZO K/eequﬁrgiy%tsfzy?? prl-l p5er921‘2| h-1

;1}/' -fgl plh?g}ll(”?fglrﬂﬁqmwawﬁ }3;2 2“30 (élsr}-iot)f'lz—l-01 (ggznc;)l o292 (4I-(11]m) :r3|0r91 din-7-o0
nep5 > &'ﬂ &i‘)née?%lél%t)eﬁ Z\H)%)m (@%H d), Jﬁﬁ/ﬁkﬁ ).t1.24 &miﬂ%ﬁﬂ’cﬁ‘bf

xann o 18" AN oA GBS 'h?ﬁx S ABTAR RS S R R

(M+1)

l\

15

triflucroacetate
Trifluoroacetic acid (4 ml) was added to a stirred solution of the title

compound of Preparation 44 (388 mg, 0.6 mmol) in dichloromethane (4 ml)
and the mixture stirred for 18 hohrs at room temperature, then evaporated
20 under reduced pressure. The resulting residue was purified by column

chromatbgraphy on silica gel, using dichloromethane:methanol:0.880
aqueous ammonia (97:3:1) as eluant, to afford the title compound (65%) as a
sofid. Found: C, 51.93; H, 5.14; N, 14.42. CyH33N;0,S; CF4CO,H requires
C, 52.32; H, 5.14; N, 14.73%. & (DMSO): 0.86 (3H,t), 1.14 (3H,t), 1.65

25 (2H,m), 1.74 (2H, m) 2.94 (2H,1), 3.12 (8H,m), 4.14 (2H,1), 5.68 (2H,s), 7.21
(1H,d), 7.34 (1H,m), 7.41 (1H,d), 7.80 (2H,m), 7.92 (1H,s), 8.12 (1H,s), 8 51
(1H,d), 11.74 (1H,s). LRMS: m/z 573 (M+18)".



requires C, 58.49;.H 6.50; N, 15.92% [err] (CDCl[err]): 0.96 (3H,t), 1.19
(3H,t), 1.76 (2H, M, 2.04 (2H, M, 2.59 (6H M, 2.98 (2H M, 3.12 (4H m,
3.30 (3H, 42(2Ht) 4.23 (2H,t), 5.69 (2H,s), 7.06 5 -
(1H d), ‘Q‘)?z*"’%‘{% 7.62 (1H,m, 7.83 (1H d), 8.58 (1H, d)_,Pﬁ)?‘/’@’”ZS’l
(1Hs), 10. 60 (1H, s) "LRVB: mz 610 (Mtl)[err]. EXAMPLE 65 15

5-[ 5- (4- Car banoyl net hyl pi perazi n-1 -yl sul phonyl) -2-n-propoxyphenyl ]
3-n-propyl -2-(pyridin-2-yl)nethyl-2.6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7
- one (btained as a pale yeIIowfoam(ég% fromthe title conpound of
Preparati on 20 and 1-carbanoyl met hyl pi perazine (Indian J. Chem, 1984, 20

23B, 650) using the procedure of . Eiﬁgyu_ﬁﬁ[ err] (CDA3): 0.95 (3Ht),
1.17 (3Ht), 173(2Hr’r) 205(2H 264|(4Hr’r) 300(2Ht) 3.02
Bt R S : : =34

(2H,s), 3.12 (4848 Bt haXivk niDeraZinJl-h RBIOS -3H, d)
7.18 (1H,d), 7. . ) . ey . 8.80 .
(1H, s), 10R4I0pPY ! NQRQ- LiiD ) one

PCT/ EP9 /02257 é@{!; %@h fqaar? 5g‘s?%) from the titie com

2-(3-Me hoxypyr| 4-met hyl pi per az?oundl -yl sul phonyl ) -
2-n-pr Opoxvﬁﬁmhbn&%rﬁf Wximéthoxyethyl)plperazme using the procedure of

gof'l tﬂi?:s‘éoéﬁ%@éﬁéé’c{l}é S 68 lhis-6F: Yy T808 CaohsobsOatiad 35 HZO 2‘5:62“' ;e
o 20, N 18RS PR AT AB N IR AT, IR aRepg Mo ang

16. 21% 3 S1H.N). 3.1294 2H,
205 (3H[ g) i %) 20 0(2%?932'59X6H3m))@9 % )n)r? 8( (-B:ngnaol(af?ﬁs)( ”)
(2H, 1) 105. B2 (2H,1), 423(2Ht) 569(2Hs) 7.06 (1H,d), 7.1 (1Hd) 7.22 (1Hm),

7.62 (1H,m), 7.83 (1H,d), 8.58 (1H,d), 8.77 (1H,s), 10.60 (1H, s) LRMS: m/z

610 (M+1)".

15

Obtained as a pale yellow foam (16%) from the title compound of

_ Preparat:on 20 and 1-carbamoylmethylmperazme (Indian J. Chem., 1984,
20 23B, 650) using the procedure of Example 1. 3 (CDCl3): 0.95 (3H,1), 1.17
(3H,), 1.73 (2H,m), 2.05 (2H,m), 2.64 (4H,m), 3.00 (2H,t), 3.02 (2H,s), 3.12
(4H,m), 4.28 (2H.1), 5.69 (2H,s), 6.66 (2H,s), 7.10 (1H,d), 7.18 (1H,d), 7.23
(1H,m), 7.63 (1H,m), 7.86 (1H,d), 8.59 (1H,d), 8.80 (1H,s), 10.62 (1H,s).
LRMS: m/z 609 (M+1)".
25



10 (2H,s), 7.10 (1H,d), 7.14 (2H M, 7.78 (1H,d), 8.06 (1Hd), 8.66 (1H,s),
10.45 (1H s). LRWM5: mz 595 (M[err] EXAMPLE 67 5-[5-(4-Ethyl piperazin-1
-yl sul phonyl ) - 2- n- propoxyphenyl ] - 2- (3- 15 _
met hoxypyr Wi 987491661 ) met hyl - 3- n- propyl - 2. 6-di hydr o- 7H pyr az RGH/ER9I§02257

d] pyri mdin-7-one bhtained as a white solid (85% fromthe title conpound -
of Preparation 48 and 1-ethyl pi perazine using the procedure of Exanple 1.
Found: C. 58.19; H 6.49; N, 15.62. C30H39N705S; 0.50 H2O requires C,
58.23; H 6.52; 20 N, 15.85% [err] (CDCl[err]): 0.98 (6H m, 1.10 (3H1t),
1.78 (2H M, 1.98 (2H M, 2.37 (2H,q), 25&0 (4H M, 2.86 (2H 1), .
3.07.(4H, m, 3.84 (3H,s), 4.19 (2H,t), 5.67 (2H,s), 7.10 (1Hd), 7.15

(2H, M, 7.68 (1H,d), 8.06 (1H d) s.émm&&gﬁ 10. 44 (1Hs) LRVS: nfz 610
(Mt1l)[err]. 25 VP

2- (6- Am nopyri d|

np
using thespr ocedu@btanﬁecEaalaphMelsofEbW } fﬁ)m&Bezﬂe compouBd; ofm’reﬂ\érall?m WO
98/ 49166 PCT/ EP98/ 02257 -55-
C29H38NB04S; 4% 28d Temethylpipgiazinasusing the giocedurg ofBxamples. baynd] Gy r ]

56 (ry mj 50 B N I PO L0 bty e S5

2H,s), 6.30N(1812d%. H.1Y, 869 (3H 78 H 1
|(43)S)8 50 (1’(H S)y 13(%3%}((1@”3 1. 809 (3HY, 178 2 3“)(19'3(@'1 . 793

RMS: nfz 595 ( M+ err LE 69
2- (1 - Met hy | (3H, 8la 244 @WM)H%QSXRZ'B) [$0744henh A48 éﬁi‘l ai:|4n13_(2|#.l’thl5l gdonyl ) -
10 (2H,s), 7.10 (1H,d), 7.14 (2H,m), 7.78 (1H, d) 8.06 (1H,d), 8.66 (1H, s) 10.45

(1H,s). LRMS: m/z 595 (M)"

15

‘Obtained as a white solid (85%) from thé titte compound of Preparation |

48 and 1-ethylpiperazine using the procedure of Example 1. Found: C,
58.19; H, 6.49; N, 15.62. CaoHagN705S; 0.50 H,0 requires C, 58.23; H, 6.52;

20 N, 15.85%. & (CDCl,): 0.98 (6H,m), 1.10 (3H,¢), 1.78 (2H,m), 1.98 (2H,m),
2.37 (2H,q), 2.50 (4H,m), 2.86 (2H,1), 3.07.(4H,m), 3.84 (3H,s), 4.19 (2H,1),
6.67 (2H,s), 7.10 (1H,d), 7.15 (2H,m), 7.68 (1H,d), 8.06 (1H,d), 8.77 (1H.s),
10.44 (1H,s). LRMS: m/z 610 (M+1)".

25

Obtained as a white solid (30%) from the title compound of Prepération
48 using the procedure of Example 1. Found: C, 58.20; H, 6.61; N, 17.77. - . - . .



10 2-n-propoxyphenyl]-3-n-oropyl -2.6-di hydro- 7H pyrazol o[ 4.

3-d] pyri mdin-7-one Obtained as a white foam (52% fromthe title conpound
of Preparg}.i and 1-net hyl pi perazi ne using the procedurperpd le 1.
Cerr] (CORPPRAmE. %0706 (3H 1) 1.14 (3Ht). 1.75 (2H M 3 oz"("g’ﬁ?’%? 226
(3H,s), 2.50 (4H,mM,3.10 (6H M, 3.75 (3H,s), 4.24 (2H,t), 5.67 (2H,s),
6.86 (1Hs), 7.00 15 (1H;s), 7.14 (1Hd), 7.82 (1H d), 8.76 (1H s), 10.60
(1H,s). LRMS: m'z 569 (M+l)[err]. EXAMPLE 70 5-[5-(4-Ethylpiperazin-1
-yl sul phonyl') - 2- n- propoxyphenyl ]-2-( 1- %0

met hyl i m dazol - 2-yl') met hyl - 3- n- propyl - 2%- di hydr o- 7H pyr azol o[ 4. 3-d] -

B i o o S350 BN ERO ST 7 O HI 0BT, 1B BlERTEP

Found: C, 380®{6Hm),Aa. ﬁ@gsHNt) 18796@H£)[2r04](ﬂMI2w2q2H]r@§ Qrségt 9,,6)60 H20
requires C, 56.66; H, 0 1.16

N 18. 88%
(3ht) . 1. 2699 {2k, 31200'84(1%4@5(22*@04(42’1‘1-(2515”154%&(2&%5)30QH,G)(6H 0y

(i), 3 84 (. TESIE 53 BN TR i), 108 D) (o0 .

WO 98/ 49166 RMS: m/z 595 (M+1 ). PCT/ EP98/ 02257
-56- EXAMPLE 71 5- % Zf (2°Hydr oxyet hyI )p| perazin- 1

-yl sul phonyl | - 2- n- propoxyphenyl) 2- (1
-nmet hyl i m dazol - 2-yl ) met hyl - 3-n- prm&@lhydro 7H-pyrazo| 0[4 3-d]- 5
pyri mdin-7-one Obtained as a V\/mt % fromthe title conpound of
Preparation 52 angh jrd Ay .15 ) 0

Example 1. 8 (COC
2.32 (149, s2.n-pr

Obtained as a whue foam (52%) from the title compound of

Preparation 52 and 1-methylpiperazine using the procedure of Example 1 -8
(CDCl,): 0.96 (3H,1), 1.14 (3H,1), 1.75 (2H,m), 2.02 (2H,m), 2.26 (3H,s), 2.50
(4H,m), 3.10 (6H m), 3.75 (3H,s), 4.24 (2H,1), 5.67 (2H,s), 6 86'(1H s), 7 00
15 (1H,s), 7.14 (1H, d) 7.82 (1H, d), 8.76 (1H,s), 10.60 (1H,s). LRMS: m/z569 = -
-(M+1)

20

Obtained as a white solid (70%) from the title compound of Preparation
52 and 1-ethylpiperazine using the procedure of Example 1. Found: C,
_ 56.67; H, 6.65; N, 18.54. CygH3gNg0,S; 0.60 H,0 requires C, 56.66; H, 6.66;
25 N, 18.88%. §(CDCly): 1.00 (6H,m), 1.16 (3H,1), 1.76 (2H,m), 2.03 (2H,m), '
2.40 (2H,q), 2.52 (4H,m), 3.10 (6H,m), 3.78 (3H,s), 4.23 (2H,t), 5.68 (2H,s),
6.86 (1H,s), 7.00 (1H,s), 7.14 (1H,d), 7. 84 (1H d), 8.77 (1H,s), 10.60 (1H s).
LRMS: m/z 583 (M+1)".



(2H,t), 2.60 (4H m, 3.12 (6H N, 3.56 (2H M, 3.76 (3H,s), 4.24 (2H 1),
5.66 10 (2H,s), 6.84 (1H,s), 7.00 (1H,s), 7.15 (1Hd), 7.82 (1H,d), 8.75
(1H s), 10.62 (1H,s). LRVS: mz 599 (Mtl)[err]. EXAMPLE 72 ,
5- [ 5- ( 4- CRD2BMN6Gret hyl pi per azi n- 1- yl sul phonyl ) - 2- n- pr opoxy BeEMPP§0225T 1. (1
-nmet hyl i m dazol - 2-yl ) met hyl - 3-n-propyl - 1. 6-di hydro-7H pyrazol o[ 4. 3-d] - .-
pyrimdin-7-one Obtained as a white solid (17% fromthe title conpound of
Preparation 51 and 1-carbanoyl net hyl pi perazine (I ndian J. Chem, 1984, 23B,
650) using the procedure of Exanple 1. [err] (CDCl[err]): 1.00 (3Ht), 1.18
(3H), 20 1.86 (2H M, 2.00 (2H, M, 2.68-(4H m, 2.92 (2H), 3.04 (2H,s),
3.14 (4Hm, 3.78 (3H,s), 4.28 (2Ht 7_(LH s), 5.90 (2H,s), 6.66
(1H,s), 6.86 (1H, s) 7. 00 (1H s) 7%@‘-&# 7.87:(1H,d), 8.84 (1H, s),
10.90 (1H,s). LRk X _ :
EXAMPLE 73 2- (3.
yl sul phonyl {1-ghethk : ' y i g 8 AZA
pyrim di n-7-one Chtai ned as a vvhlte foam(34% fromthe title corrpound of
WO 98/ 49$66RYtimidin-7-one PCT/ EP98/ 02257

1 Found G 7. CBtaig8 2 AR BT RA) BEr B 5 BRdSG b PFeraraiial T, ©
?SHS% H5 %zggdg%m a%ew)rg]par@ﬁg&)zsfﬁgﬁrsamrk of(.lzxﬂailn;éuéH tg 1 78

(4Hm, 2 ACDC):10.98 3B, (UM rEPH, th 2204 (zrm,m» mmﬂrqws}z (1H, @42(544 d),
80 (IR Do Py 73 80 Ay, 392°6H M) 356 AT, 37€ (@59, 45P551 )5 66

10 (2H,s), 6.84 (1H,s), 7.00 (1H,s), 7.15 (1H,d), 782(1H d), 8.75 (1H,s), 10.62

(1 H,s). LRMS m/z 599 (M+1)".

15

- Obtained as a white solid (17%) from the titlé_cbmpound of Preparation
- 81 and 1-carbamoylmethylpiperazine (Indian J. Chem., 1984, 2_3_3 650) using
the procedure of Example 1. 5 (CDCl,): 1.00 (3H.t)."1 .18 (3H',t),

20 1.86 (2H,m), 2.00 (2H,m), 2.68 (4H,m), 2.92 (2H,t), 3.04-._(2H;s).-3.14 (4H,m),
3.78 (3H,s), 4.28 (2H,1), 5.37 (1H,s), 5.90 (2H,s), 6.66 (1H,s), 6.86 (1H,s),
7.00 (1H,s), 7.18 (1H,d), 7.87 (1H,d), 8.84 (1H,s), 10.90 (1H,s). LRMS: m/z
612 (M+1)",

25

Obtained as a white'foam (34%) from the title compound of

| THIS SHEET HAS BEEN

REPL ACED " This Sheet Has Been Replaced.

i




EXAMPLE 74 10 '

5-{5-[4-(2- FNdroxyethyI)piperazin-l-yIsuIphonyl]-2-n-propoxypheny| -2-
(3.5-di azol - 4-yl ) met hyl - 3-n-propyl - 2. 6-di hydro- 7Hp

3-d] - pSﬁ%ﬁ%@ln- -one btained as a white SO|Id (31 % fron1eﬁe tit ?éﬂ
conpound of Preparation 55 and 1-(2-hydroxyethyl)piperazine using the
procedure of Exanple 1. 15 Found: C, 55.98; H, 6.44; N, 15.50.
Cerr]Herr]Nerr]dJerr]S requires C, 56.75; H, 6.41; N, 15.98% [err]
(Chcferr]): 1.00 (3Ht), 1.15 (3H, t) 78 (2H m, 2.04 (2H, M, 2.18
(3H s), 2.32 (1H s), 2.38 (3Hs), 2. %E 2.60 (4H;n), 2.90 (2H),

G oy 21 Mprepahdidiss ghd ﬂ"‘%?"‘f?e*az'“ﬁs”.g""%“ﬁ@ﬁ%“e"?w%% SHEBe 4 AL
N AL v Ry 4 g S it AR ik S
Obt a?/ned a9ta8 %ﬁﬁté Nyd 6(&f¥6y &@r&bhzggfﬁg 8%@#&1)8 78r@pbmit i on 25
o5 237 5 "E B, ZAE Pl R obt BB R o 2 BB 1o oBWED. C 55 0o

H 5.38; N, R A18011.3). 7. 48
) 5,6518 {m [ﬁzsgzwgD@ise(zﬁl)ls()) 4H@n%§l 2 gg(?gﬁﬁ é?ﬂ#ﬁ )2

6.92 (1H, s)10. 5’4111H(51HL&}\AS7UT@5%'1(M*69 8. 80 (1 H's), 10.52 (1H s) LRIVB:
mz 544 (Mtl)[err]. 30 WD 98/ 49166

PCT/ EP98/ 02257 -58- EXAMPLE 76 5-[5-(4- Met hyl pi perazin-1

-yl sul phonyl ) - 2- n- propoxyphenyl ] - ZQ%MP! %%nﬂ

met hyl t hi azol - 4-yl ) et hyl - 3- n- propyl - 2. ydro- 7H pyr azol o[ 4. 3-d] pyri m di
n- 10 5-{5-[4-(2-Hydro hyl)pi 1-yl 2 henvl

pyrimidin-7-one _
Obtained as a white solid (31%) frc_Jm the title compound of Preparation

- 55 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. |
- .15 Found: C, 55'.9_8;,_ H, 6.44; N, 15.50. C29H39N705$ requires C, 56.75; H, 6.41;
"N, 15.98%. § (CDCly): 1.00 (3H,1), 1.15 (3H.1), 1.78 (2H,m), 2.04 (2H,m), 2.18
(3H,s), 2 32 (1H,s), 2.38 (3H,s), 2.54 (2H, t) 2.60 (4H,m), 2.90 (2H, t)l 3.08 '
(4H.m), 357 (2Him), .26 (2H,), 530 (2449), 718 (1H.0). 7.82 (1R, 8.77

(1H s), 10.85 (1H,s). LRMS: m/z 614 (M+1)

20

Obtained as a white solid (80%) from the title compound of Preparation
25 57 and 1-methylpiperazine using the procedure of Example 1. Found: C,
52.52; H, 5.40; N, 17.54. C,4HgN;0,S; requires C, 53.02; H, 5.38; N,
18.03%. & (CDCly): 1.60 (3H.,1), 2.26 (3H.s), 2.48 (4H,m), 2.66(3H,s), 2.68
(3H,s), 3.10 (4H,m), 4.36 (2H,q), 5.58 (2H,s), 6.92 (1H,s), 7.14 (1H,d), 7.82
(1H,d), 8.80 (1H,s), 10.52 (1H.s). LRMS: m/z 544 (M+1)".
30



5 7-one Obtained as a white foam (43% fromthe title conpound of
Preparation 58 and 1-nethyl pi perazine using the procedure of Exanple 1.
Found: C, 55.42; H 6.13; N, 16.24. Cerr]Herr]Nerr]Jerr]S[err] requires
C, 55.36; tWoésiddiés N. 16.74% [err] (CDCl[err]): 1.00 (3H, t)PCTYERIB/OLBH, t ),
1.82 (2H, m, 2.04 (2H,m, 2.27 10 (3H,s), 2.50 (4Hm, 2.70 (3H,s), 3.05
(2H,t), 3.10 (4H M, 4.24 (2Ht), 5.62 (2H,s), 6.90 (1H,s), 7.16 (1H d),
7.82 (1H,d), 8.78 (1H,s), 10.58 (1H,s). LRVS: mz 586 (Mtl)[err].. EXAMPLE
77 15

5-[5- (4- Met hyl pi perazi n- 1- yIsquhonyI) 25 g propoxyphenyl] 2-(1- nethyl
1.2.4-triazol -5-yl ) net hyl - 3-n- propyl - i hydr o- 7H pyr azol o[ 4. 3-d] pyri m di
n-7- one Obtained as a white solid (M@__the title conpound of
Preparation 60 and 1 -nethyl pi pera2| ne using.the procedure of Exanple 1.
[err] (CDd[err]) S=2a(4-h ettiyipipefagin-1-visulphon =n-propoxyphemyl]-2(B4 (2H, m ,
227(3HS)4i' h , 61 2Hh .
(2H,s), 7. 15 tHA e A& 75" 1H, o 1063 (I, pd-COBAAIE: ;570
(Mtl) [errk. LE 78 25

5-[5- (4- Et hyl pi perazi n-1-yl sul phonyl) 2-N-pro nyl ] (1-met hyl - .
1.2.4-tri azol - 5- yObtsineg assa whitedpgm- (43 %)dﬂqw&%g%{wpaumiom 3-d] pyrim di

P epar at i on éé‘e%d{a?en%aw%e?tbyﬁéefag ﬁ&rsﬂé‘e Bronenie B EERRp e 1

Found: C, 5 A H N-O.S
PCT/ EP98/ 02121%;@"%90 g@‘%gﬁ'g%lﬁ? N,182 Fer?] H ‘erzrrequ"?‘? Cqsgr?ﬁ & 8 0%0 H20

requires C, N418T74%, &S(GIBCI;.,}\H (Kl(fiﬁ’% 1[1@(3Hf0m[(mﬂl))-2a4m}‘mﬁl‘|2@7 1.15
(3R1), %0803(}4 r250 (4H, m)( 2750(314 s}, 305(2Ht) 3.10 (4H,m), 4.24 (2H,t), 5.62
| (2H,s), 6.90 (1H,s), 7.16 (1H,d), 7.82 (1H,d), 8.78 (1H,s), 10.58 (1H, s).
LRMS: mlz 586 (M+1)".

'._-_15_

Obtained as a white solid (44%) from the title compound of Preparation -
60 and 1-methylpiperazine using the procedure of Example 1. & (C'DCI3'):
20 1.00 (3H,1), 1.16 (3H,1), 1.82 (2H.m), 2.04 (2H,m), 2.27 (3H,5), 2.48 (4H,m),
3.10 (6H,m), 4.02 (3H.5), 4.26 (2H,1), 5.70 (2H,), 7.15 (1H,d), 7.84 (2H,m),
8.76 (1H,d), 10.63 (1H,s). LRMS: miz 570 (M+1)".

25

Obtained as a white solid (83%) from' the title compound of Preparation

60 and 1-ethylpiperazine using the procedure of Example 1. Found: C..-54.-76; s



(2H,q), 2.54 (4H, M, 3.12 (6H N, 4.02 (3H,s), 4.25 (2Ht), 5.72 (2H, s),
7.13 5 (1Hd), 7.83 (1Hd), 7.85 (1H's), 8.74 (1H,s), 10.62 (1Hs). LRMS
mz 584 ( %s[@rl%ﬁ] EXAMPLE 79 5-{5-[4-(2-Met hoxyet hyl ) pi pepezirpos/da2s7

-yl sul pho propoxyphenyl]- 10 2-(1-nethyl-

.2.4-triazol -5-yl) et hyl -3-n-propyl -2. 6-di hydro-?H— pyrazol o[ 4. 3-
d]-pyrimdin-7-one btained as a white solid (89% fromthe title conpound
of Preparation 60 and 1-(2-nethoxyethyl)pi perazine using the procedure of
Exanmple 1. Found: C, 54.36; H, 6.38; N, 20.15. C28H39NOCES requires C,
54.80; H 6.41; 5 N, 20.54% J[err] ( err]): 1.00 (3Ht), 1.17 (3H1t),

o) 2T (3B NP2 B, GoRb BT sCHIS edikenc, Bavt (SN 03

8.77 (1 H, 3)21 APY6S (ADCE):-1.06UEH, mY, 1. m(zsr( miﬁpe(amm)zzm (2H,m), 2.40
EXAMPLE 8

5- [ﬁ (4- EL hyRhiigle 264 (#H.m)l 3.0RHABEM.)4- Qf@'ﬁﬁbﬁb%%%‘éﬁ%ﬂ%@"iélz"' A3
e at o o8 OB Z AL 268 TR P A RGP ORE), [RMS v 888

(68% from t(}%\,_ tttl e conpound of 25 Preparatlon 65 and 1-et hyl pi perazi ne
usi ng the priocedure of Exanmple 1. Found: C, 54.96; H, 6.59; N, 19.67.
CerrJHerr]Nerr]derr]S requires C, 55.49; H 6.58; N, 20.08. [err]
(Cbcferr]): 1.00 (6H M, 1.14 (3H,M&#H m, 1.98 (2H, M, 2.37
(2H,9), 2.50 (4H M, 305(6Hn) 3: =S 368(2Ht) 420(2Ht)
4.58 (2H, 1), 5735 | B/ ) o raFind r,- -273-piddbd/bheh
(1H,s). 30 LRWVE: ' CNVFL) | ' W _
PCT/ EP984§228 (1 -nfidthyl-1.2 4-tnazo|-5-vl)methvl-3—n-oroovl-2 6-dihydro-7H-pyrazolo[4.3-

dl-pyrimidin-7-one

Obtained as a whnte solid (89%) from the title compound of Preparatron

60 and 1-(2-methoxyethyl)piperazine using the procedure of Example 1.
Found: C, 54.36; H, 6.38; N, 20.15. Cy5HagNg0sS requires C, 54.80; H, 6.41;
45 N, 20.54%. 5 (CDCy): 1.00 (3H,1), 1.17 (3H.1), 1.80 (2H,m), 2.04 (2H,m), 2.68
(6H.m), 3.10 (4H,m), 3.30 (3H,5), 3.43 (2H.1), 4.00 (3H,s), 426 (2H), 572
(2H,s), 7.14 (1H,d), 7.83 (2H,m), 8.77 (1H.s), 10.63 (1H,s). LRMS: m/z 614
(M+1)". '

- 20

{4.3-d)pyrimidin-7-one

Obtained as a white foam (68%) from the title compound of
25 Preparation 65 and 1-ethylpiperazine using the procedure of Example 1.
| Found: C, 54.96: H, 6.59; N, 19.67. C,oH41NgOsS requires C, 55.49; H, 6.58;
N, 20.08. § (CDCly): 1.00 (6H,m), 1.14 (3H.1), 1.80 (2H,m), 1.98 (2H,m), 2.37
(2H,9), 2.50 (4H,m), 3.05 (6H,m), 3.26 (3H,s), 3.68 (2H,1), 4.20 (2H,1), 4.58
(2H,1), 5.73 (2H,s), 7.10 (1H,d), 7.80 (2H,r_n.), 8.73 (1H,s), 10.54 (1H,s).
30 LRMS: m/z 628 (M+1)".



EXAMPLE 81

5-[ 5- (4- Met hyl pi perazi n- 1-yl sul phonyl ) - 2- n- propoxyphenyl ] - 2- ( 3- net hyl ,
1.2.4-triazol -5-yl)nethyl - 3-n-propyl - 2. 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di
n-7- 5 one wboaMomsd as a white solid (49% fromthe title coRpPHERAS/F257
_Preparation 72 and 1-nethyl pi perazi ne using the procedure of Exanple 1.
[err] (CD]l[err]): 1.02 (3H,t), 2.15 (3H,t), 1.86 (2H M, 2.02 (2H M, 2,27
(3H,s), 2.42 (3H,s), 3.08 (4H m, 4.24 (2H,t), 5.61 (2H,s), 7.12 (1H d),
7.79 (1 Hd), 876 (1H,s), 10 10.65 (1H,s). LRVS: mz 570 (Mrl)[err].
EXAMPLE 82 -60-

5-[ 2- Et hoxy- 5- (4- net hyl pi perazi n- 1-yl sul phonyl ) phenyl ] -2-(5-net hyl - 1. 2.

4- oxadi azol - 3-yl') net hyl - 3- n- propy! - ﬁﬂﬁ@ﬁﬁ?l—l—pyrazol o[4. 3- 15

d] pyri mdi n-7-one @ ed . t

of Preparation 79
Found: C, 52. 44 4
5.96; N, 19.50%
2.12 (3H,s¥p, eu85 20 (4H M, 256(3Hs) 2.90 4Hn) 2.98 (2Ht), 4.20

(LZRHI\/Bq) mg 227((2I\HA+§§3[¢,§,P$§ Emwgi%sgga(]zlgc’/]ﬁrg%’the tlf?e c&mpou?'\d oH-"repar :thgns

5-{ 2- Eth -5y 2t ! 2-(5- 25
et oyt 1732 TR Snfr b ASRiad UG RE bivcLu sutRiARN 1.obreRCl)S (P, 2
d] pyr i mi di n- 71 0236 A1 N6A3HS), A. wtmtno,%‘mz (RHam), 2027 (3K sy, Z.aaW8H Y, of

Preparation 79 and 1-(2- drox eth 2) erazi ne usi t he procedure of
Ecanpl 6 1. FOR At ms 262D, &.8Ues T B4 o gL ook §.26 (e, C.
53.23; H, , 8@"’@ (1%)m]‘_%@gty%llz85%:w+[‘?rr]) 1 03 (3H, t) 1. 63 (3H t),

1. 88 (4H,

15 In=7-
Obtamed as a white solid (47%) from the title compound of Preparatlon
79 and 1-methylpiperazine using the procedure of Example 1. Found: C
- 52.44; H, 5.63; N, 19.48. CygH1oNg0OsS; Hzo requures C, 52.25; H, 5.96; N,
19.50%. & (DMSOgg): 0.93 (3H,1), 1.34 (3H, B, 1.74 (2H, m) 2.12 (3H,s), 2.35
20 (4H,m), 2.56 (3H,s), 2.90 (4H,m), 2.98 (2H,t), 4.20 (2H, Q), 5.76 (2H ,s), 7.36
(1H, d) 7.81 (1H,d), 7.85 (1H,s), 11.80 (1H,s). LRMS: miz 557 (M+1)".

25

dlpyrimidin-7-one
Obtained as a solid (56%) from the title compound of Preparation 79

~and 1~(2-hydroxyethyl)piperazine using the procedure of Example 1. Found:
C, 53.15; H, 6.14; N, 17.98. C,5H14NgOgS requires C, 53.23; H, 5.84; N,
30 19.10%. & (CDCly): 1.03 (3H,t), 1.63 (3H,t), 1.88 (4H,m), 2.57 (4H,m), 2.65



WD 98/ 49166 PCT/ EP98/ 02257
-61- (4H m, 3.05 (2H,t), 3.12 (4H nm, 3.60 (2H,t), 4.38 (2H,q), 5.62

(2H, s), &859%;45&6(2) 7.83 (1H,d), 8.77 (1H,d), 10.61 (1H, s) .pcainifognoids? 587
(ML) [err] EXAMPLE 84 2-(5-Methyl -1 .
. 2, 4- oxadi azol - 3-yl ) met hyl - 5-[ 5- (4- net hyl pi perazin-1 -

yI suI phonyl ) - 2- n- propoxyphenyl ] - 3- n- propyl - 2. 6-di hydro- 7H pyr azol o[ 4. 3-d] -
pyrimdin-7-one Cbtained as a white solid (91% fromthe title conpound of
Preparation 10 76 and 1-nethyl pi perazi Eé using the procedure of Exanple 1.
Found: C, 54.43; H, 6.06; N, 19.46. C26 4'N8CBS requires C, 54.72; H, 6.01;

N, 19.64% 7 2. 36
(4H M), 2. 58@{(@3’) )§ 6%@8{)( %1)312 Q’HQ@ ))143% ‘qug)l? 2024 s§f3ﬁ §H s) |
7.38 (1H,d), (1H.99, 7.88.,(dH,d)/8 97 ((lH-ﬂ)s)O 6111(1ms)( LRMS: mlRﬁBY (M+zl)571
(Mtl)[err]. 15 EXAMPLE 85 5-[5-(4-Ethyl pi perazin-1 _

-yl sul phonyl ) - 2- n- pr opoxyphenyl ] - 2- ( 5- net hyl -

1. 2. 4- oxadi azol - 3-yl ) met hyl - 3-n- pro%&ﬁ\%&?ydro 7H pyrazol of 4. 3-
d] pyri m dFn-7-one 20 Ootalne a esolld(70% fromthetltle
conpound of Prepat ' Ayl BPvDetn (- N OIAC

Exanpl e 1. Found:
requires C, ¥su , 1.09

(3H,t), 1.83 ézHlE% 1.98 (2H ), > 37 (2 q) 249(4H '_ 254(3H s) .
3.00 (2H,1), 4¥, 4.20 (2H,t), 5.58 25 (2H,59), 710(1Hd) 7.78
(1H d), 8.72 (1H & solid- fivm the4itie ddnd of P 9&46119166 :
bCT) EP98/ 02957 ®btaih@d 23 4 Whits solid-[8155) 'ohe 1éB3
10 76 and 1-methyipiperazine using the procedure of Example1 Found C,

54.43; H, 6.06; N, 19.46. Cz6Ha4NgOsS requires C, 54.72; H, 6.01; N,

19.64%. 5 (DMSOg): 0.94 (6H,m), 1.74 (4H,m), 2.15 (3H,s), 2.36 (4H,m), _

2.58 (3H,s), 290(4H m), 2.98 (2H,}), 412(2H t), 5.78 (2H,s), 7.38 (1H d),

7.80 (1H,d), 7.84 (1H, s) 11.79 (1H s). LRMS: iz 571 (M+1) o

15
1.2.4-oxadiazol-3-yDmethyl-3-0-propyl-2,6-dihydro-7H-pyrazolof4,3-
dlpvrimidin-7-one - |
20 - Obtalned as a white solid (70%) from the title compound ‘of Preparation

76 and 1-ethylp|perazme using the procedure of Example 1. Found: C, 54.85;
H, 6.16; N, 18.69. CZ7H36N305$; 0.25 H,0 requires C, 55.04; H, 6.24; N,
19.02%. & (CDCly): 0.98 (6H,m), 1.0 (3H,1), 1.83 (2H,m), 1.98 (2H,m), 2.37
| (2H;q), 2.49 (4H,m), 2.54 (3H,s), 3.00 (2H,1), 3.04 (4H,m), 4.20 (2H,1), 5.58
25 (2H,s), 7.10 (1H,d), 7.78 (1H,d), 8.72 (1H\s),. 10.53 (1H,s). LRMS: m/z 584
(M)".



-62- EXAMPLE 86
5-{5-[4-(2-Hydroxyet hyl ) pi perazi n- 1- yl sul phonyl ] - 2- n- pr opoxyphenyl ] - 2-
(5-net hyl -1. 2. 4- oxadi azol - 3-yl ) net hyl - 3- n- propyl - 2. 6- di hydro- 7H pyrazol o- .5
[ 4. 3-d] pymdbgidgise/ - one Obtained as a white solid (86% fromPCAERISHI2E7
conmpound of Preparation 76 and 1-(2-hydroxyethyl)pi perazi ne using the
procedure of Exanple 1. Found: C, 53.22; H, 6.00; N, 18.06. C27H36N806S;
0.25 H2O 0.10 CH3COR2CH2CH3 requires C, 53.60; H, 6.12; N 18.25% [err]
(cbcferr]): 1.04 10 (3H,t), 1.17 (3H,t), 1.88 (2HM, 2.04 (2H, M, 2.30
(1Hs), 2.58 (5H mM, 2.61 (4H n, 3.05 (2B2-t), 3.12 (4H m, 3.60 (2H M,
4.26 ((2H,t), 5.63 (2H,s), 7.18 (1H,d), 7.84 (1H-d), 8.79 (1H,s), 10.60
(1H,s). LRVMs: nfz 600 (M[err] 15 6 : EXAMPLE 87

2- Benzyl - 5-[ 2- et hq 4+ I ' ) o8

propyl -2 6-di hydra

[err]l, O. 46(_?11
tetrakis(triphe (

to a strrrsad[ﬁmummjmz;gggtrtle corrpound of Exarrple 88 (200 nmg, 0.32
mml) in a mxture of acetonitrile xi de

m), under nitrogdrdtaiied asa WWQ’%@WW&%%&?@B%&BH #%ﬁﬂ?@ A 20
hours, then at spended in
brime. (10 m A TR R et e MG e B B

total). 25 Toundo@yis3e2;d¢%16.001N, 18.06. 0@7‘9‘@51‘44”%3‘50@5 Hs@; @18por at ed under

reduced pressure then the residue purifi Iu chronmat o hy o
silica gel, @ﬁﬁﬁ”ﬁé@ﬂl&@ fﬁe@:ﬁﬁﬂoH g é‘ rgn rcr';r‘rldfr"hs)a(‘1 @‘ﬁ 1) as

r(e'cB?;r”Eerrf% (g5 " e RS R 7 5@@*&”""%)2%%%"“9@33@83@%"%6&””_

(4H M, - 2. 90 41k )3.08 (24,1), 3.12 (4H,m), 3.60 (2H,m), 4.26 (2H.,1), 5.63 (2H,s), 7.18
- (1H,d), 7.84 (1H,d), 8.79 (1H,s), 10.60 (1H,s). LRMS: m/z 600 (M)".

15

Triethylamine (64 pl, 0.46 mmol), sodium formate (32 mg, 0.46 mmol) |
and tetrakis(_triphe‘nylphosphine)palladium(O) (17 mg, 0.015 mmol) were
20 addedtoa .stirred solution of the title 'cornpound of Example 88 (200 mg, 0.32
mmol) in a mixture of acetonitrile (1.5 mi) and dimethy} sulphoxide (1.5 mi),
under nitrogen, and the resulting mixture heated under reflux for 20 hours,
then evaporated under reduced pressure. The residue was suspended in
brine (10 ml) and the suspension extracted with ethyl acetate (30 ml in total).
25 The combined extracts were dried (Na,SO,) and evaporated under reduced
| pressure, then the residue purified by column chromatography on silica gel,
using ethyl acetate:methanol:0.880 aqueous ammo_nia (94:5:1) as eluant, to
furnish the title compound (84 mg) as a colouriess gum. § (CDCl3): 0.95
(3H,1), 1.62 (3H,1), 1.74 (2H,m), 2.30 (3H,s), 2.57 (4H,m), 2.90 (2H,1), 3.16



WD 98/ 49166 PCT/ EP98/ 02257
-63- (4H M, 4.39 (2H q), 5.58 (2H,s), 7.10-7.36 (6H M, 7.82 (1H d), 8.78
(1H,s), 10.xwDogkbied) . LRMS: mz 551 (M+l)[err]. 5 ‘
EXAVPLE 88 PCT/EP98/02257

2- (4- Bronobenzyl ) - 5-[ 2- et hoxy- 5- (4- net hyl pi perazi n- 1-yl sul phonyl ) -

phenyl ] - 3- n- propyl - 2. 6-di hydr o- 7H- pyrazol o[ 4. 3-d] pyri m di n- 7- one (bt ai ned
as a white foam (57% fromthe title conpound of Preparation 89 and

1- net hyl pi perazi ne using the procedure of_ _arrpl e 1. 10 Found: C, 52.80;
H, 5.38; N, 12.83. C28H33Br N6O4S; 0.50 H2O0requires C, 52:64; H 5.37; N, -
13.16% [err](‘tmml He39 IaH al). &sa«msoﬂ 10-1536((6Hm) 7.82 [, amn(zﬂﬁ}p
(3H,s), 2. 6%? &2 ) 47 4.38 (2H,Qq) 'S),
7.04 (2H, d) » 11‘L§h)LR @ﬁ%ﬂ\"*‘ )80 (1H d), 8.76 (1Hs), 10.62
(1H,s). 15 ' EXAMPLE 89

2- (4- Bronobenzyl ) - 5- (2- et hoxy-5-[ 4-(2- hyd roxyet hyl ) pi perazi n-1-

yl sul phonyk] phenyl ) - 3- n- pr opyl - 2. 6- dlgmmWazol o[ 4. 3-d] pydm di n-7- one
bt ai ned as a white foam(66% fromthe title corrpound of Preparation 89

and 1-(2- hydroxyet (Bypiommobenzik el OXieD-(A-mnetnidipipe rEzi 0-vidtipinar)- 1.

Found: C, 52. : , _ ; Qerr]S; 0.50 H20

S0 175" 2. bl e A1 0 g 120 L0
bt n fi 5 ofi

366 (2H M, 4.39 (2H Q). 5.50 (2H &) %fo d?ﬁéé&ﬁgg% ‘h%f 7.46

(2H,d), 7.81 RlﬁﬁanatlorsSghr(dlﬂnm)thylp@eﬁdzméltlsmn théla\vﬁceddra &E&a igqrr]. 25
WO 98/_49186 . PCT/ EP98/ 02257 - 64-
| EXAMPLE 9 0 Found C, 52.80; H, 5.38; N, 12.83. C23H33BrNGO4S' 0.50 Hzo requires C,

- 52.64; H, 5.37: N, 13. 16% S(CDCIa) 0.93 (3H t), 1.60 (3H,1), 1.72 (2H,m),

 2.40 (3H,s), 2.64 (4H,m), 2. 90 (2H.t), 3.22 (4H, m) 4.38 (2H,g), 5.48 (2H,s),

. 7.04 (2H,d), 7.14 (1H,d), 7.44 (2H,d), 7.80 (1H,d), 8.76 (1H,s), 10.62 (1H,s).

.15 . - '.E&M\A_LE_LP. 9 .
| - :2-(4-Bromobenzyl)-5-{2-ethoxy-5-14-(2-hydroxvethvl)piperazin-1- -

yﬁuInhonvﬂohenvh-s-n-oroo\dézﬁ-dmvdro¥7H-ovrazoIol4.3-dlnvrimidin-7-one

Obtained as a white foam (66%) from the title compound of

- ' Preparation 89 and 1-(2-hydroxysethyl)piperazine using the procédure,of

20 Example 1. Found: C, 52.13; H, 5.37; N, 12.42. CygHysBrNe0;S; 0.50 H,0
requires C, 52.05; H, 5.43; N, 12.57%. 8 (C_DC!;,): 0.97 (3H.1), 1_LS3 (3H,1),
1.76 (2H,m), 2.68 (3H,m), 2.78 (4H,m), 2.86 (2H,1), 3.20 (4H,m), 3.66 (2H.m),
4.39 (2H,q), 5.50 (2H,5), 7.10 (2H,d), 7.18 (1H,d), 7.46 (2H,d), 7. 81 (1H,d),
8.77 (1H,s), 10.64 (1H,s). LRMS: m/z 659 (M)".

25



2- (4- Car banoyl benzyl ) - 5-[ 2- et hoxy- 5- (4- net hyl pi per azi n- 1-

yl sul phonyl ) phenyl ] - 3- n- propy! - 2. 6- di hydr o- 7H pyr azol o[ 4. 3-d] pyri md| ne-7-
5 one btained as a white foam (28% fromthe title conpound of Preparatian
92 and 1- neW@BKIES6r azi ne using the procedure of Exanple 1. PEERPIS/@257
55.76; H, 6.04; N, .15.56. CJerr]Herr]Nerr]Jerr]S; 0.50 CH2O [err] -
requires C, 55.78; H 5.71; N, 15.44% [err] (CDCl[err]): 0.93 (3Ht), 1.63
(3H,t), 1.76 (2H, M, 10 2.24 (3H,s), 2.46 (4H mM, 2.90 (2Ht), 3.08

(4H, M, 4.38 (2H,9), 5.59 (2H,s), 7.17 (1Hd), 7.25 (3H, M, 7.80 (3H m,
8.78 (1H,s), 10.69 (1H,s). LRVS: mz 594 -6441) EXAMPLE 91 15

5-[ 2- Et'hoxy- 5- ( 4- net hyl pi perazi n- 1-yl sul L)phenyl ] -2-(4- '

ni trobenzyl)-3-n-propyl-2. 6-di hydro-ﬁlﬁmgéo[ 4 3-d] pyrimdin-7-one

Obtai ned as a yel | owsl @AM A8 PhemLL hse(gcam;mger%f;@qﬁlpaf ation 9
EX ; ;

and 1-net hyl pi perazi ne ust ng -t ne prULEGUFETT C, 55. 96;
H 5.54; N, 1@ds@ph 5.46%
[err] (CDCl[err]): O. \ ,
(4H, m, Z@O%At) 3.10 (4H m, 438(2Hq) 564(2Hs) 714(1Hd)

.35 (2H). 782 Gkl o8 A0kt o8] ok itelln At ) LRVS: 2

596 (M+1l)[err]. 25

5-{2-Eth | 4-
ni Er obengg(/%/) @rb%?gﬁ&gzdz %M%%}iﬁ%@%%érlgéggéﬁﬁ% ] pbér IB%E?A\])[?Z{)%G

Cot ai ned as & quAd: &y 50.76,(1908004f Nortbtate €isHagN QS O6MICHECRregairad Con 96
a0 12 Y SRR, oL Y BT B B s e
10 2.24 (3H,s), 2.46 (4H,m), 2.90 (2H.1), 3.08 (4H,m), 4.38 (ZH.q), 5.59 (2H,s),
7.17 (1H,d), 7.25 (3H,m), 7.80 (3H,m), 8.78 (1H,s), 10.69 (1H,s). LRMS_: miz
594 (M+1)". |

16

Obtained as a yellow foam (82%) from the title compound of .
- Preparation 96 and 1-methylpiperazine using the procedure of Example 1.
- Found: C, 55.96; H, 5.54; N, 16.27. CzsH3N;06S requires C, 56.46; H, 5.58;
20 .N" 16.46%. & (CDCly): 0.94 (3H.Y), 1.65 (3H,1), 1.74 (2H,m), 2.27 (3H,s), 2.47
(4H,m), 2.90 (2H.1), 2.10 (4H,m), 4.38 (2H,q), 5.64 (2H,s), 7.14 (1H,d), 7.35
(2H.,d), 7.82 (1H,d), 8.20 (2H,d), 8.78 (1H.s), 10.68 (1H,s). LRMS: m/z 596
S (M1

25

Obtained as a yellow oil (90%) from the title compound of Preparation

96 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. . e



Found: C, 54.83; H, 5.61; N, 15.46. Cerr]JHerr]Nerr]QJerr]S; 0.50 H20
requires C, 54.88; H 5.72; N, 15.45% 8 (CDCl[err]): 0.96 (3Ht), 1.62
(3H,t), 1wbHlos/dordd M, 2.30 (1H,s), 2.55 (2H,t), 2.60 (4H m PCREPYs/23EY 1),
3.10 (4H, M, 3.58 (2H, M, 5 4.39 (2H,q), 5.64 (2H,s), 7.17 (1Hd), 7.33 .
(2H,d), 7.82 (1H,d), 8.20 (2Hd), 8.78 (1 H's), 10.70 (1 H,s). EXAMPLE 93
2- (4- Am nobenzyl ) - 5- 2- et hoxy- 5- (4- et hyl pi perazin-1 -yl sul phonyl)- 10
phenyl ] - 3- n- propyl - 2. 6-di hydr o- 7H pyrazol o[ 4. 3-d] pyri mi di n-7-one Qbt ai ned
as a colourless foam (77% fromthe titlgs-conpound of Exanple 91 using the
procedure. of Exanple 52. Found: C, 58.51; H, 6.18; N, 16.76.

Jerr] H[errfRF@ﬁnECféﬁﬁ}B‘ SEBN, |—125)46e(ﬁ-‘tthmN707858592*1261re ifds CN, 17.06%

S P S B ACHAS ol vy
(2H s). 6. 62.3@5(:14-11@& @f?*@ﬁ@o (4H, ), eod Ay, 3. 18‘?4(-1%"358?2 §1H 5)

10.58 (1H,s) p

N- Et hyl car bﬁﬂﬁy(ﬁlhﬁqmﬂ 64 B2H.8), (A1 Mu Hyd)pV 33 (@H,d); 7. 82»’(13-'!1HP|'B)2M|(2H31)
n- propoxyphen §H]1 | - 1. 6-di hydro- 7H- pyrazol o[ 4 3-d ] pyrim di‘h-7- one
bt ai ned as8-4 bim) §Q (ﬁ?{kﬂl@)}’o fromthe title conpound of Preparation 102

and 1-methyl pi perazi ne using the procedure of Exanple 1. [err] (CDO[err]):
1.01 (3H,t). 1.08 (3H,t), 1.18 (3H,t), 1.89 (2H M, 2.04 (2H m, 2.28
(3H,s), 2.49 (4H m, 2.97 (2H), B.MBZQ(ZHM 4.25 (2H 1),
5.23 25 (2H,s), 614(1H s) 718(1H d), 786(1H d), 8.87 (1H s), 10.95
(1H,s). LRMs: 2=-(43 RbeNzZ -0 drmethgly | Io -

N (2- BBt

Obtained as a colourless foam (77%) from the title compound of

Example 91 using the procedure of Example 52. Fouﬁd: C, 58.51; H, 6.18; N,
16.76. CpgHssN;0,S; 0.50 H,O requires C, 58.52: H, 6.31: N, 17.06%. &
(CDCl,): 0.83 (3H,t), 1.64 (3H t), 1.72 (2H,m), 2.27 (3H,s), 2.48 (4H,m), 2. o0 "
15 (2H,1), 3.10 (4H,m), 3.69 (2H,s), 4.36 (2H, q) 5.43 (2H,s), 6.62 (2H,d), 7 06
- (2H.d), 7.14 (1H,d), 7.80 (1H,d), 8.76 (1H,s), 10.58 (1H s) ppm.- - - T

EXAMPLE 94 .
1-(N-Ethylcarbamoyimethyl)-5-[5-(4-methyipiperazin-1-visulphonvi)-2-

20

Obtained as a brown solid (40%) from fhe title compOund 6f |

Preparatnon 102 and 1-methylpiperazine using the procedure of Example 1. 3
(CDCl3): 1.01 (3H,t), 1.08 (3H,t), 1.18 (3H,1), 1.89 (2H,m), 2.04 (2H,m), 2.28
(3H,s), 2.48 (4H,m), 2.97 (2H.1), 3.10 (4H,m), 3.29 (2H,m), 4.25 (2H,1), 5.23
25 (2H,s), 6.14 (1H,s), 7.18 (1H,d), 7.86 (1H,d), 8.87 (1H,s), 10.95 (1H,s).
- LRMS: m/z 560 (M+1)".



yl'sul -phonyl ) - 2- n- pr opoxyphenyl ] - 3- n- pr opyl - 1. 6- di hydr o- 7H- pyrazol o[ 4 3-d] -
S pyrimdin-7-one Obtained as a white foam (63% fromthe title conpound of
Preparation 103 and 1-nethyl pi perazine using the procedure of Exanple 1. .
Found: C, @b édMo1és 6.87; N, 16.02. C27H39N706S.requires C, WA/BRPS/0PRSTs 67:
- N, 16.03% 8 (CDCI[err]): 1.05 (3H,t), 1.20 (3H,t), 1.89 (2H M, 2.04

(2H, M, 2.29 10. (3H,s), 2.50 (4H M, 2.98 (2Ht), 3.10 (4H m, 3.33
(3H,s), 3.43 (4H, M, 4.29 (2Ht), 5.28 (2H,s), 6.42 (1H,s), 7.18 (1H d),
7.86 (1Hd), 8.88 (1H,s), 10.93 (1 H,s). LRVE: mz 590 (Mtl)[err]. EXAMPLE
96 15 5-[5-( Met hyl pi perazi n- 1-yl stifphonyl ) - 2- n- pr opoxyphenyl | - 1-
(nor phol i n-4-yl car bonyl net hyl ) - 3-n- pr, |.-1..6-di hydro- 7H pyrazol o[ 4. 3-

d] pyri m di n-7-one btai ned as a- bei gm(w fromthe title conpound

of Preparation 10g:_&gz;élgﬁ&Wétwv@;rsamsm@thvmstr@qme1& i%%%gfg_ﬁfﬁp' e 1.

20 Found: C, 54.2 )\ I S 7 qerr]H[erer[errj 20

requires C Sdsiiln Ui)-0 OnRIXVE ] JE) _ : L. 19
(3Ht), 1.88 (2H.m, 2.02 ( 227(3H s), 250(4Hr‘r) 298(2Ht)
3.12 (4H r§, DyrgHAWBTs0mE  3.62 (2H ), 3.73 (4H M), 4.24 (2Ht), 5.45

(2he), 755 (I Qe (e i s b el RS 12 07

(Mrl)[err]
PCT/ EP98/ 022537re Sriatior 98 hhd S?Ymethylplperazme using the procedure of Example 1.

5-[5-(4- Met hyl p| perazi n-1-yl sul-phonyl ) - 2-n- pr opoxhenyl ] -
(mor phol i n- 4-Fdura 81546 tHh8. ]373Nn1 ﬂapﬁzvm34®17éﬂsﬁy§ﬂuwes4cp 439180|l~b5 87,
L4 3-dl pyri Ml ik 838% (cDCh): 1.05 (3H,0), 1.20 (3H1), 1.89 (2H,m), 2.04 (2H,m), 2.29
10. (3H,5), 2.50 (4H,m), 2.98 (2H.1), 3.10 (4H,m), 3.33 (3H,s), 3.43 (4H,m), 4.29
(2H.1), 5.28 (2H,s), 6.42 (1H,s), 7.18 (1H, d) 7.86 (1H,d), 8.88 (1H s), 10.93

(1H s). LRMS: m/z 590 (M+1)".

15

Obtained as a beige solid (59%) from the title compound of

Préparation' 104 and 1-methylpiperazine using the procedure of Example 1.
20 Found: C, 54.25: H, 6.50; N, 14.72. C,5H3gN;0¢S; H,0 requires C, 54.27; H,
6.67; N, 15.82%. & (CDCl3): 1.02 (3H.1), 1.19 (3H,1), 1.88 (2H,m), 2.02
(2H,m), 2.27 (3H,s), 2.50 (4H,m), 2.98 (2H 1), 3.12 (4H,m), 3.56 (2H,m), 3.62
(2H,m), 3.73 (4H,m), 4.24 (2H.1), 5.45 (2H;s). 7. 15 (1H, d), 7.83 (1H, d) 8.86
(1H,s), 10 87 (1H,s). LRMS: m/z 602 (M+1)".
25



otained as a white solid (61% fromthe title conpound of Preparation 109
and 1-met hyl pi perazi ne using the procedure of Exanple 1. Found: C, 55.16;

H, 6.58; ﬂ]é’ 029H41N7068 0.25 CH2A 2 requires C, 55. lgrkbogfaonst: N
15.39% [evo o 1.02 (3H 1), 1.20 (3H), 1.79 (3H d). 1.87 (M.
10 2.06 (2H m, 2. 28 (3H,s), 2.50 (4H, M, 2.98 (2Ht), 3.10 (4H m, 3. 48
(2H m, 3.64 (6H mM, 4.27 (2Ht), 6.16 (1 Hq), 7.18 (1Hd), 7.84 (1Hd),
8.86 (1H,s), 10.91 (1Hs). LRVS: mz 616 (Mrl)[err]. EXAMPLE 98 15

5-[5-(4- Met hyl pi perazin-1 .-yl sul phonyl) - gzn- propoxyphenyl ] - 1-[ 1R-

(ror phol i n- 4-yl car bonyl ) et hyl ] - 3-n-propyl - 1 . 6-di hydro-7H pyrazol o[ 4. 3-d]-
pyrim di n-7-one Obtained as a creamw fromthe title conpound of
Preparation 112 and 1-net hyl p| pera2| ne using the procedure of Exanpl e 1. 20
Found: C, 56. 26; SREGESLY Ipinerazin-1-gisylf : RIQRGXYDhaRYI]-¢

56.57; N, 6.7] 1.79
(3H, d), 1.87"HSRIQIN-SyyVicart orog 3ro-7H;pyra .97 (2H,1),
3.10 (4H, B) , [433- 4 (6H M, 4.27 (2H, t) 6.18 (1H q), 7.18
(1H d), 7.85 ,s), 10.90 (1 H,s). LRVB: mz 616 (Ml)[err].

25 EXAVPLE 99 5- ( Shtdinkttdsyd whmelsahd (6 1%0) ;romahprwapoynmundmfcmeﬂamenyl] 1
2- hol i = 4-y| et 6- di hyd
2l pyri g 108 ?n%«nﬁm%%ﬁms@&é’ﬁ Jﬂag Pidsedrg 31 Exgrbleot Faund: €1 o
d of
(I;(C):'rl'r})(éggB/ 822 %q% 4 andél\gb rrelz?l I‘aOZIZ?IE‘CH ClznreqtuHes Cl’gcse1 Url_(’e’ of
Exarrpl e 1. [@57] Mmg%r 5] (CDQs)00. azacaH ), 1202(6H(t)3H 79 (3Hd$61 62K2Rm),2. 06

(2H.m. 210282%6 (2l-)m) 2.28 (SH s)n; 50 (4H,m), 2.98 (2H t), 3.10 (4H.m), 3.48 (2H,m}),

3.64 (6H,m), 4.27 (2H,1), 6.16 (1H,q), 7.18 (1H,d), 7.84 (1H,d), 8.86 (1H,s),
10.91 (1H,s). LRMS: m/z 616 (M+1)".

. _'1_5_.-

pyrimidin-7-one
‘Obtained as a cream foam (54%) from the title compound of -

Preparation 112 and 1-methylpiperazine using the procedure of Example 1.
20 Found C, 56.26; H, 691 N, 15. 20 CagHyiN;OgS requnres C. 56. 57 N, 671
N, 15.92%. & (CDCl): 1.00 (3H, t) 1.20 (3H,1), 1.79 (3H d), 1.87 (2H, m), 2.06
(2H,m), 2.27 (3H,s), 2.56 (4H,m), 2.97 (2H,1), 3.10 (4H,m), 3.48 (2H,m), 3.64
(6H,m), 4.27 (2H,t), 6.18 (1H,q), 7.18 (1H,d), 7.85 (1H.d), 8.89 (1H,s), 10.80 -
(1H,s). LRMS: m/z 616 (M+1)".
25

Obtained as a white solid (41%) from the titte compound of Preparation



2.92 (4H, ), 3.10 (4H ), 3.60 (4H m, 4.24 (2Ht), 4.68 (2Ht), 7.17
(1H,d), 5 7.82 (1H d), 8.88 (1Hs),10.84 (1Hs). LRVE: nfz589 (Mtl)[err]
EXAMPLE 100 5-[5-(4-Ethyl pi pera2| n-1 -yl sul phonyl ) - 2- n- propoxyphenyl ] -1

( 2- WO 98/49166 PCT/EP98/02257
nmor-phol i n-4-yl et hyl)-3-n-propyl -1. 6- d| hydr o- 7H pyrazol o[ 4. 3-d] pyri m di n-7-0
ne 10 Obtained as a solid (36% fromthe title conpound of

Preparation 114 of 1-ethyl piperazine using the procedure of Exanple 1.
Found: C, 57.44; H, 7.22; N, 15.86. C29H43N705S requires C, 57.88; H, 7.20;
N, 16.29% 8(CDCIS) 1.00 (6H, M, 1.18 &84, t), 186(2Hn’) 2.04 (2H, M,

2.40 (2H 52 8H 2.86 (2H,1) 10, (4H 3. 60
(4H, rT)( 4q)24 2Hirt 1-me lmp;rgglnetqsmgythgp(#%g;e oﬁE@mP@_ﬂ dﬁ% L

551? 58%41?284@%@@1‘%5%@%&%%3 @%')sul 5 r*ﬂy{'?‘?@%/B %'rl'o bRy oHeny W -

- (2-mor phol 1 n 24q2HH), .68 {2HQ |md|n-
(7- onepCbt ai Eg%ya‘gqgﬂmﬁ&%wgybo ;gﬂ)g?{n tﬁe 'It:’?'l[we éo i‘V?W(@‘]HQ)d)

Preparati o 7182 &tHd,d).- QBSMHtE)x‘j/@BJN o8)p - RMIS: 872 S8AY Mr% pr ocedure of
Exanpl e 1. Found: C, 56.41; H, N, 15.07. C30H45N706S: 0.30H20
requires C, 25 56.55; H, 7.21 N 15 39% [err] (CDAA3): 1.00 (3Ht), 1.20
(3H,t), 1.86 (2H, M, 2.06 (2H m, 2.@%@8&2 58 (4H, M, 2.86 (2H 1),
2.94 (2H 1), 310(4Hn) 328(3Hs )-,360(4Hn) 4. 24
(2Ht) 4.70 (2H, B)[5-(A-Ethvipibere Y-yBiigHohwi)-2-nBp ook R

2-(N-Bt hy%c ar bam)dﬁﬁfn@é' Qs 2 s[:ﬁd Eéb%ff%rébﬂ ﬂieoﬁfé‘édrﬂpauﬂé Bf‘bpé}%ﬁé ion 414
of 1-ethylp|perazme using the procedure of Example 1. Found: C, §7.44; H,
- 7.22; N, 15.86. C,gH,3N;OsS requires C, 57.88; H, 7.20; N, 16.29%. &
(CDCl3): 1.00 (6H,m), 1.18 (3H,1), 1.86 (2H,m), 2.04 (2H,m), 2.40 (2H,q), 2.52
(8H,m), 2.86 (2H,t), 2.90 (2H.,t), 3.10 '(4'H m), 3.60 (4H,m), 4.24 (2H,t), 4. 70' )
15 (2H,1), 7.16 (1H,d), 7.84 (1H d) 8.86 (1H s) 10.84 (1H s). LRMS m/z 603
(M+1)". o o

20

Obtained as a white solid (35%) from the title compound of Preparation-
114 and 1-(2-methoxyethyl)piperazine using the procedure of Example 1.
Found: C, 56.41: H, 7.11; N, 15.07. C3gH4sN;OgS: 0.30H,0 requires C,

25 56.55; H, 7.21; N, 15.39%. & (CDCl,): 1.00 (3H.1), 1.20,(3H.,1), 1.86 (2H,m),
2.06 (2H,m), 2.50 (4H,m), 2.58 (4H,m), 2.86 (2H,1), 2.94 (2H,1), 3.10 (4H,m),
3.28 (3H,s), 3.42 (2H,1), 3.60 (4H,m), 4.24 (2H,1), 4.70 (2H.1), 7.14 (1H,d),
7.82 (1H,d), 8.84 (1H,s), 10.84 (1H,s). LRMS: m/z 633 (M+1)*.



n- pr opoxyphenyl ] - 3- n- propyl - 2. 6-di hydr o- 7H- pyr azol o[ 4. 3-d] pyri m di n-7-one 5
Obt ai ned as a creamfoam (61 %9 fromthe title conpound of Preparation 105
and 1- metyWylogi4pReazi ne using the procedure of Exanple 1. Fop@ﬂEpﬁmgl, 59;
H 6.62; N, 16.32. C26H37N7(6S; 0.70 H20 requires C, 54.57; H, N,
16.13% [err] (CDA3): 1.02 (3H,t), 1.10 (3Ht), 1.20 (3H, t) 1. 82 (2H n,
2.07 (2H m, 2.28 (3H,s), 2.50 (4H mM, 3.00 (2H,t), 3.11 (4H m, 10 3.29
(2H M, 4.26 (2H,t), 4.99 (2H s), 6.23 (1H,s), 7.17 (1.Hd), 7.86 (1Hd),
8.82 (1H,s), 10.72 (iHs). LRVMS: mz 568g9(M+rl)[err]. EXAWMPLE 103

2-[ N (2- Met hoxyet hyl ) car banoyl net hyl ] - 5- [ 5- (4- et hyl pi perazin-1 - 15

yl sul phonyl) - 2- n- pr opoxyphenyl ] - 3- @g&MﬂEdEﬁE-di hydr o- 7H pyr azol o-
[43d]pyr|md|n-7-go \ fromthetltle

b N "o i'- a0

Exanpl e 1. _.,@&om.-l‘,;.,&!q dilNdrdF+88vr: qiées C,

. 0. U3%
1.85 (2I—§r‘r) 2. o@b(aihbdias a’ZcrEan(fmeIm%) #en(mUtim}s co@nMy{dZ&ft) 3.10
(4H m, 3. fls r% 4.26 2Ht 5.01 (2H,s), 6.38 (1H,s),
©7.17 (1H d)FT aé%“‘%fl é)aﬂd ﬂmp@;aZ' UB'QQ(ﬂiﬁpgqct-Bd_um/sf Exampie0.

Mtl)[err
(5 [5)E4 I\/Lt hy |pCer5a42|5ﬁ 1t ?/1632uf\1p1gn3y%)C§5Hr?7 W Héﬁfqglresc

(mor phol | nmsrcar By INTErS Y3 %: %(mmn?pyu 02(3H, t)l mm@f(@ﬂ7t)+ma( [4.3-
d] pyrm di n-7-one Cbtained as a white foam (52% from the' t|tIe ¢ rrpound of
WD 98/ 49166 .82 (2H,m), 2.07 (2H,m), 2.28 (3H,s), 2.5 (4H m) 3.00 (2H, t),PEﬂ/‘lH@BBMZZS?

70" Prepas 0onIAY 298 AT V8 BIRS BB TNE), Wt DR Pt o Bxanel e

8.82 (1H.s), 10.72 (1H,s). LRMS: m/z 560 (M+1)". -

4,3- rimidin-7-one

‘Obtained as a cream foam (54%)_from. the title compound of .
Preparation 106 andﬁ-methylpiperazine using the prbcedu’re'of Example 1.
Found: C, 54.67; H, 6.69; N, 15.89. Cz7H39N7OGS requires C, 54.98; H, 6.67;

20 N, 16.03%. & (CDCly): 1.01 (3H,1), 1.17 (3H t), 1. 85 (2H m), 204 (2H,m), 2.28
(3H;s), 2.40 (4H,m), 3.00 (2H,t), 3.10 (4H, m) 3.30 (3H s), 3.41 (4H,m), 4.26
(2H:1), 5.01 (2H;,s), 6.38 (1H,s), 7.17 (1H,d), 7.83 (1H,d), 8.82 (1H,s), 10.68
(1H,s). LRMS: m/z 590 (M+1)".

25

Obtained as a white foam (52%) from the title compound of



Found: C, 54.74; H, 6.46; N, 15.72. C28H39N706S; 0.20 CH2Cl 2 requires C,
54.75; H 6.42; N 15.85% 8 (CDCl3): 1.02 (3H,t), 1.15 (3Ht), 1.90
(2HmM, 5. 2.02 (2H mM, 2.27 (3H,s), 2.49 (4H m, 3.00 (2Ht), 3.10 4H m,
3.65 (4H, nyo o8udids(4H m), 4.24 (2Ht), 5.21 (2H,s), 7.15 (1RGIEPP

(1H,d), 8.81 (1H,s), 10.58 (1 H,s). LRVMs: nfz 602 (M:l)[err]. EXANPLE 105 -
10 5-[ 5- (4- Met hyl pi perazi n-1-yl sul phonyl ) - 2- n- propoxyphenyl]-2-[1 S
(morphol i n-4 yl carbonyl ) et hyl ] -3-n-propyl - 2. 6-di hydro-7H pyrazol o[ 4. 3-d] -
pyrimdin-7-one Obtained as a white foam (52% fromthe title conpound of
Preparation 1 1 0 and 1 rret hyI pi per azi nd0usi ng the procedure of Exanpl e 1.
15 Found:. C_ 54.57; . N, 15.15. C2OH41IN/O6S; O, 36 o?%g 2 . requires
C, 54.56; H, Péemfatlnn 0 qnid%i -methylpipefpzing using Wi Rragedyre meie ) 182

3H,d), 1.88 Hm,
S0 iy - EoBBRT A H o Bhan, 7592, G GRS AGLHIL), Baiiied £ 1
(1H q), 7.16541#%; CH 6.428R, 1585%1)5(60!33)(109(5)-1 t) 1'01543}(1,1) H,80 (2H,AVS: Nl z
616 (Mr1)[err]. 20 EXAMPLE 10

5-[ 5- (4- Mt h@iQR (2H,m)i 3.2 @I—bsm grh(AH.m). 3-08-@hehkyb @ kgirm)e 3 68(4H,m),

byr i di n-7- S Gl 2 B S 27 GLOR v QLT CRaRE T RIS L

conpound of Rpe n e eb2 | pi perazi ne using the procedure of
Exanpl e 1. F(ﬁ))ung: E%?'EESL%%%H 6. 86%“5715 18. C29H41N706S; 0.16 CH2d 2

requires C, 55.65; H 6.62; N, 15.58% [err] (CDCO3): 1.01 (3H1t), 1.13
(3Ht), 1.82 (3Hd), WO 98/ 49166 _,, |
PCT/ EP98/ 02257 - 71- - RXAMPLEI0S

10

pvrimidin-7-one -
Obtamed as a white foam (52%) from the title compound of

~ Preparation 110 and 1-methyiplperazme using the procedure of Example 1.
15 Found: C, 54.57; H, 6.52; N, 15.15. ngH41N7OGS 0.36 CHzclz reqwresC
54.56; H, 6.51; N, 15. 17% S(CDCI3) 1.01 (3H,1), 1.15 (3H.1), 1.82 (3H, d)
1.88 (2H,m), 2.03 (2H,m), 2.26 (3H,s), 2.50 (4H,m), 2.98 (2H, m) 3.1 (4H m)
3.30 (2H,m), 3.48 (2H,m), 3.64 (4H,m), 4.27 (2H,1), 5.60 (1H,q), 7.16 (1H,d),
7.83 (1H,d), 8.79 (1H,s), 10.64 (1H5). LRMS: miz 616 (M+1)". o
20

roholin-4-vicarbonvilethvil-3-n-propyl-2.6-dihydro-7H-pyrazolo[4.3-d}-
gyﬂmidin—?—ong

25 Obtained as a yellow foam (54%) from the title compound of

Preparation 113 and 1-methylpiperazine using the procedure of Example 1.
Found: C, 55.55; H, 6.86; N, 15.18. C,9H4N;OgS; 0.16 CH,Cl, requires C,
55.65: H, 6.62; N, 15.58%. & (CDCl3): 1.01 (3H,1), 1.13 (3H,1), 1.82 (3H,d),



1.90 (2H M, 2.03 (2H M, 2.25 (3H,s), 247 (4H m, 3.00 (2H nm, 3.09-
(4H,m, 3.30 (2H M, 3.48 (2H M, 3.66 (4H m, 4.25 (2Ht), 559 (1Hq),
7.17 (1 9g/4916%3 (1H, d), 8.80 (1H,s), 10.63 (1H,s). LRVS: por&Er6d/62257
(Mtl)[err]. 5 EXAMPLE 107 5-[5-(4-Methyl pi'perazin-1

-yl sul phonyl ) - 2- n- pr opoxyphenyl ] - 2- (2- norp

hol i n-4-yl et hyl ) - 3-n- propyl - 2. 6- di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7- one
btained as a white solid (52% fromthe title conpound of Preparation 10
115 and 1-net hyl pi perazi ne using the pi7deedure of Exanple 1. Found: C,

O 18 5 B oA IR LR W BB Cadhint, T
40" 2H2t§ @ﬁff? PABRHALITS (Fi. a5 UHP g (BN PR 0
(1H,s). LRRIB3 (H, dmazawﬂ-l ENHO.62 (1 H,s) EXRUREEMEOBT6 (M+1)".

5-[5-(4- Et hyl pi perazi n- 1- yl sul phonyl ) - 2- n- pr opoxyphenyl | - 2- ( 2- m)rphl n-
"4-yl ethyl) - 3-n-propyl -2. 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri ni di n- 7-one 20

Obt ai ned as a yellow oil (24% fr%@g}_g_@f conpound of Preparation 115
and 1-ethyl pi perazi ne u5| ng the p Exampl e 1 Found C 57.04; H,

7 28 N 15 46 ) v JiDH] A»h 1S 115 ) ps [ NE r o ’ 2 ; \
16.05% [err] (CDA3): 1. ) . ,
2. 40 (2H, ginorpnain-¢e 2 4

o e b et et
PCT/ EPS8/ 0225 andt “RméemibipkFazl¥using the procedure of Example 1. Found:
C, 56.44; H, 7.16: N, 16.07. Cp5HaN;05S; 0.50 H,O requires C, 56.36: H.
7.09; N, 16.43%. 5 (CDCL): 1.02 (3H,1), 1.12 (3H,1), 1.98 (2H,m), 2.02
(2H,m), 2.28 (3H,s), 2.50 (8H,m), 2.98 (4H,m), 3.10 (4H,m), 3.66 (4H,m), 4.22
- (2H,1), 4.40 (2H,1), 7.16 (1H,d), 7.82 (1H; d) 8.80 (1H5), 10.56 (1H s) LRMS: "
15 miz 589 (M+1)". . ' |

20 Obtained as a yellow oil (24%) from the titte compound of Preparatidh
115 and 1-ethylpiperazine uéing the procédure of Example 1. Found: C,
57.04; H, 7.28; N, 15.46. C,oH4aN;O5S; 0.50 H,0 requires C, 57.03; H, 7.26;
N, 16.05%. & (CDCl): 1.04 (3H,1), 1.14 (3H,1), 1.90 (2H,m), 2.04 (2H,m), 2.40
(2H,q9), 2.50 (8H,m), 3.00 (4H,m), 3.10 (4H,m), 3.68 (4H,m), 4.23 (2H,1), 4.40
25 (2H.,1), 7.14 (1H,d), 7.82 (1H,d), 8.80 (1H, s) 10.56 (1H,s). LRMS: m/z 603
(M+1)". |



5-{5-[4-(2-Hydroxyet hyl ) pi perazin-1 -yl sul phonyl]-2-n-propoxyphenyl }-2-
(2-mor phol i n-4-yi et hyl) -3-n-propyl -2. 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-
7- 5 one Obtained as a white solid (36% fromthe title conpound of .
Pr epar at i oMO28/89186d 1- ( 2- hydr oxyet hyl ) pi per azi ne usi ng t he BEOERBRN2RSTof
Example 1. Found: C, 56.05; H, 7.02; N, 15.31. C29H43N706S requires C,
56.38; H, 7.02; N 16.87% [err] (CDO[err]): 1.04 (3Ht), 1.14 (3H1t),
1.88 (2H mM, 2.04 (2H M, 2.30 10 (1H,s), 2.48 (6H M, 2.60 (4H M, 2.96
(4H,m, 3.10 (4H m, 3.57 (2H,t), 3.70 (4H M, 4.24 (2Ht), 4.38 (2H 1),
7.17 (1H,d), 7.82 (1H d), 8.80 (1Hs), 10260 (1 H s). LRVS miz 619

(Mt1l)[err]. EXAMPLE 110 15
2-[ 2- (4- Met hyl pi per azi n- 1 yI )et hyI ] -Eé-%%a%‘%‘r?&hyl pi perazin- 1-
yl sul phonyl') - 2- n- {544 T, ; hokyi i BREhAIS. 3-

d] pyri m din-7-one Cbtal ned ' ] fromt e t|t " conmpound of
Pr epar at i on iBORRRDIM-duvictipyl 2DEOPYird.07€ . azoold edlpiriMidingl-e 1. 20
Found: C,.56.20; H 7.43; N, 17 78 C[err]H[err]N[err]CIerr]S 0.20 CH24 2
reqwres% :38; H 7.24; N, 18.14% [err] (CDO[err]): 1.02 (3Ht), 1.14
(3H.t), 1.86 (2H % n?a)the i8€o m,
S Py 9701(:Eals_|r?ec‘i’ﬁs %%hnf@ sol%i )3% ﬁtég nﬁ%Huﬁél of ?‘r?ﬁar&ﬁﬁ
(1H,d), 7. 801 ‘(513nd)1 (%hﬂoxmw)ptpem Qs_nmtng procawlﬂa‘e mﬂf;'z(aﬁﬁﬁle(%l)[err]
25 EXAMPLE

5-[ 5- (4- Et hj‘l %Q?ercazﬁqu%W TR MoAG131: Lt QeRyBAuiFes ©. 86,38, Hof02:2-
2- | | 7 |
bt o ned se T Y8  $160B1S, LUABHA LYA ML B A2 B oA TR 1 66
PCT/ EP981®233R,s), 2.48 (6H,m), 2.60 (4H m) 2.96 (4H,m), 3.10 (4H,m), 3.57 (2H,1), 3.70
(4H,m), 4.24 (2H.1), 4.38 (2H,0), 7.17 (1H,d), 7.82 (1H,d), 8.80 (1H,s), 10.60

(1H s). LRMS: m/z 619 (M+1)

15

dlpyrimidin-7-one

Obtained as a white foam (43%) from the title compound of

Preparation 116 and 1-methylpiperazine using the procedure of Example 1,
20 Found: C, 56.20; H, 7.43; N, 17.78. C2sH4N5O,S; 0.20 CH,Cl, requires C,
56.38; H, 7.24: N, 18.14%. & (CDCL): 1.02 (3H,1), 1.14 (3H.1), 1.86 (2H,m),
2.02 (2H,m), 2.26 (3H,s);'2.30 (3H,s), 2.46 (8H,m), 2.58 (4H,m), 2.97 (4H,m),
3.12 (4H,m), 4.20 (2H,t), 4.40 (2H,t), 7.14 (1H,d), 7.80 (1H,d), 8.80 (1H,s),
10.55 (1H,s). LRMS: m/z 602 (M+1)".
25

Obtained as a white foam (45%) from the title compound of



-73- Preparation 118 and 1-ethyl pi perazine using the procedure of Exanple
1. Found: C, 57.62; H 6.59; N, 19.05. (err]Herr]Nerr]derr]S requires
C, 57.71; wWoo8ubiés N, 19.23% [err] (CDC[err]): 0.82 (3H t)pciie8oszt, t),
1.11 (3Ht), 1.44 (2H mM, 1.98 5 (2HmM, 2.38 (2H M, 2.44 (2H ), 2.48 .
(4H, M, 3.00 (4H M, 4.20 (2Ht), 4.64 (2H,t), 4.76 (2Ht), 6.02 (1H, s),
6.86 (1H,s), 7.08 (1H,d), 7.54 (1H,s), 7.79 (1H, m, 8.70 (1H,s), 10.69
(1H,s). LRVs: mz 583 (I\/H)[err]. EXAMPLE 112 10 '
5- [ 5- (4- Et hyl pi perazi n-1 -yl sul phonyl ) - 2Z23- pr opoxyphenyl ] - 3- n- pr opy| -
2-(1.2.. 3-triazo
Eyl §et hyl ] - ?"SPBF%13187@?,9&@)5@{[9:{3@“8]%}?9 theprresdyisof Bxemnied. as a
white foam 0a . | ept gt n

Faliu:; d%‘?éi‘ Bd&f-‘l\P AV ?g‘gg gf@&%n%%ﬁgg §.57;

1- et hyl pi perazi né Using 't é prbcé ure o
6 44, "N 21 Ni119.E3%157 (60T} OB (3#41)00. %s(swt) H11630, 14 (4,311 O %’/o

[err] (CDCI ZPIg 3H, w é 64) 513H 00

(2H ™), @382215@ H4§2H, m)s 4& Hl)n) %06 4ld |4)20 (42I-2t) 4:&4 t)

sy ”&%ﬁ %478 (2Hlna0? 10 S8 88 ({51 PR (Tl 784 (1R 70”72

EXAMPLE 113(1H,m), 8.70 (1H, s) 10.69 (1H,s). LRMS m/z 583 (M+1)".

5- [ 5- (4- Met hyl pi per azi n- 1-'yl sul phonyl ) - 2- n- pr opoxyphenyi | - 3- n- pr opy! -

2-[2-(1

2. 4-t | -1-yl ) et hyl ] - 2. 6-di hydr,o; | o[ 4. 3-d din-7-

Cbt ai n(ralzla;g a V\%I %2 sgl}d (330/:) ?rmm gE)rrpounlJpg][I Qrelpgr at |O(r)]ﬁ 122
d 1- hyl ] ; NA=Ta 1

5455, 110 b, ba LSRR -

22.13% [er[Z Kokt i G

(2H, M), 2.24 (3H.s), 2.46 (4H.m), 2 62/(2H 1), 308 (4H, ), 4,22(2H t),

4.70 (2Ht), 4.9&%tainedyas aw?@m@sm) feem thefils comppynd of; d) |
(1Hs), 8_' "Brégdtatibn 194 &0 § bubiSiberdiBusifging poddiite L)?E&Amp?’e 1.
Found: C, 55.13; H, 6.44; N, 21.41. C;;H37No0,S re_quires C, 65.56; H, 6.39;
15 N, 21.60%. & (CDCl,): 0.82 (3H,t), 0.96 (3H,1), 1.14 (3H,1), 1.51 (2H,m), 2.00 .
" (2H,m), 2.38 (2H,m), 2.50 (4H,m), 2.58 (2H,1), 3.04 (4H,m), 4.20 (2H,1), 4.76 -
(2H,1), 5.04 (2H,t). 7.15 (2H,d), 7.63 (1H,s), 7.80 (2H,d), 8.72 (1H,s), 10;58
(1H,s). LRMS: m/z 584 (M+1)".

20

Obtained as a white solid (33%) from the title compourid of Preparation
122 and 1-methylpiperazine using the procedure of Example 1. Found: C,

25 54.58; H, 6.24; N, 21.57. C,6Ha5Ng04S requires C, 54.82; H, 6.19; N,
22.13%. & (CDCl,): 0.86 (3H,1), 1.13 (3H,f). 1.55 (2H,m), 2.00 (2H,m), 2.24
(3H,s), 2.46 (4H,m), 2.62 (2H,1), 3.08 (4H,m), 4.22 (2H,1), 4.70 (2H,t), 4.90
(2H,1), 7. 12 (1H.d), 7.66 (1H,s), 7.78 (1H,d), 7.92 (1H,s), 8.70 (1H,s), 10.60
(1H.s). LRMS: miz 570 (M+1)",

30



WD 98/ 49166 PCT/ EP98/ 02257
-74- EXAVPLE 114 5-[5-(4-Ethyl pi perazin-1

-yl sul phonyl ) - 2- n- propoxyphenyl ] - 3- n- propyl - [2-(1. 2.4-triazol-

-yl) et hyl p@ ofaglsrydr o- 7H- pyrazol o[ 4. 3- d] pyr| m di n-7-one 5 PCT/EPDS/QJQ-F'bl ned
as a white solid (37% fromthe title conpound of Preparation 122 and

1- et hyl pi perazi ne using the procedure of Exanple 1. Found: C, 55.14; H,
6.37; N, 21.14. C27H37NOOAS requires C, 55.56; H, 6.39; N, 21.60% [err]
(cbcerr]): 0.87 (3H,t), 0.98 (3H, ), 1.14 (3Ht), 1.57 (2H M, 2.00
(2H, M, 2.38 (2H M, 2.50 (4H m, 2.62-[4Ht), 3.05 (4H mM, 4.22 (2H 1),
4.68 10. (2Ht), 4.88 (2H,t), 7.12 , 7..66 (1H,s), 7.80 (1H, d), 7.92
(1H,s), 8.70 (1H,s), 10.60 (1H,s). : 84 (M+rl)[err]. EXAWPLE 115

5-[5-(4- Ethylplp%b%n i oRoAVI NemviRair DR
ni trophenyl) 3-n- e 70~ aLy'vro?ﬁ pyrazo 0 pyril | : %
Obt ai ned aspoa(1ye 4l @iazbPANEHINI2, ¢ A1 13 iraidi preg at i on 123

and 1-ethyl pl perazi ne using the roe ure of e | [err (CDCI'[err]):
0.90 (3H5t) 0. 9@b(canm)a§ alwhite salid {37%) frem(tbﬁﬂﬂ? copppund X Riepagatimn

(2K 2 SR A oy S5 Lol b P orbigindiRH. oudadd (M 0)

mz 610 ( ke il NgO,S requires C, 5556H639N
2-(2- Am nop%senyl'g_’g § Zﬁlét yla.:{2 érgz?n 1q)3r/lsul hony -2 n-

pr opoxypheng1 po%. namcmmg) 0.85- (BH’IQ.CQ 881BHppk 47 Hlt)Bieﬁ"p@H m)d24QD7 one A

Lo pal | ad e, 2 @ohim (566 B ?é&é@ﬁ??@%ﬁg&&@ﬁ?ﬁé 2850 2o
m) was A@ %ﬁgafor(ﬁghﬁz‘ﬁ’ﬂ@gi Hﬁf‘#a‘?ﬁ@»—i@r 739@@m%>asl¢ot hen at

roomte ours It|n m Xt Ure was

(1H.s), 10.60 (1H, s) LRMS: m/z 584 (M+1)

* Obtained _a_s'a yellow foam (36%) from the fitle compound of = R

Preparatibh 123 and 1-ethylpiperazine using the progedure of Example 1'; )
(CDCly): 0.90 (3H,1), 0.99 (3H,m), 1.11 (3H,1), 1.75 (2H,m), 2.02 (2H,m), 2.38
. (2H,m). 2.50 (4H,m), 2.85 (3H,t), 3.08 (4H,m), 4.20 (ZH.t), 7.13 (1H.d), 7.58
.26 (1 H,d), 7.74 (3H,m), 8.17 (1H.d), 8.82 (1H,s), 10.64 (1H,s). LRMS: m/z 610
(M+1)",

25 _
A stirred mixture of the title compound of Example 115 (622 mg, 1.02

mmol), 10% palladium on charcoal (100 mg), ethanol (10 ml) and ethyl
acetate (30 ml) was hydrogenated at 345 kPa (50 psi) and 50°C for 3 hours

and then at room temperature for 18 hours. The resulting mixture was



WD 98/ 49166 : PCT/ EP98/ 02257 - 75-
filtered, then the filtrate conbined with an ethyl acetate wash of the
filter pa HYapor ated under reduced pressure to afford therkpddi@2s7
conmpound (100% "as a white powder. [err] (CDCl[err]): 0.87 (3Ht), 0.98 .
(3H, M, 1.12 (3H,t), 1.70 5 (2H,mM, 2.01 (2H,q), 2.38 (2H, M, 2.48 (4H M,
2.90 (2H,t), 3.08 (4H mM, 3.92 (2H,s), 4.23 (2H,t), 6.86 (2Hd), 7.13
(2H,d), 7.27 (1H,d), 7.81 (1Hd), 8.80 (1 H,s), 10.62 (1H,s). LRVMs: nfz 580
(Mtrl)[err]. EXAMPLE 117 10 -

-75
5-[5-(4-Eth ' i n-1-vl sul ph l.)-.2-n- h | 1-2-(2-
et hanesul pHSRES: daghdie Ta: cAEPEESIWilh 87 GHR) GFEiEi WAR.of she fikerpar
i mdin-7; ' ' ; dded t
St red oanam Aol ReEuRr Prilcs bistb (o R uiE tid eSBlnd 188 o) ) ©
in pyridi neag@a white'dowdetndgCDTI5)r 0BT(3Hat)00.OB3Ham)| X.1D¢3H), L.7ON stirred
at ‘50[err]C for 18 hours, then evaporated under reduced pressure. The

resi due \ﬁﬁs (Fdimn). 2. 0h 62HIgh 2188 K2y 1248 (4HAM), 489 (KR« 3-03H62ﬂ.mhe3.93pa& at eg
prassure’ TS G5, Ml 133 G 2T AR ARG cpny on

silica gel, ({9 ¢)Ush B2 (AR, 9! WRMS: @r29861K+a}". di chl or onet hane: met hanol
(100:0 to 9&: 1 ?'o 98:2( t0°97:3), to yield the title conpound (32% as a

cream foam Found: C, 53.96: H, 6.01: N, 14.38. C30H39N705S2; 0.60 H20

requires 'C, 53.89; H, 6.06; N, 14.6/9 I 7(CDCI[err]): 0.91 (3H1t), 1.01
(3Ht), 1.19 (3H t), 1.75 (2H m, = L 2.40 (2H q), 2.53 (4H M,
2.93 (2Hgt), 3.0% fe3.f 1R 2 ‘ Hn, 7.35
(2H M. 9 57 (1R =Ry RRglagn=lop S PO PR S~ R\E: 2z 658
(M) [err]. ne mido )-3-n- -2,6-di -7H-pyrazol

pyrimidin-7-one
_ - Met_h_an‘esulphonyl'chlofide (0.156 mi. 2.0 mmol) was added to a stirred .
solution of the title compound of Examble 116 (583 mg, 1.0 mmol) in pyridine

15 (8 ml), under nitrogen, and the resuiting solution stirred at 50°C for 18 hours,
then evaporated under reduced pressure. The residue was partitioned
between ethyl acetate and water, then the separated organic phase washed

~ with brine, dried (MgSO,) and evaporated under reduced pressuré. The
resulting brown foam was purified by column chromatography on silica gel,

20 using an elution gradient of dichloromethane:methanol (100:0 to 99:1 to 98:2
to 97:3), to yield the title compound.(32%) as a cream foam. Found: C,
53.96; H, 6.01; N, 14.38. C3H3gN,0gS,; 0.60 H,0 requires C, 53.89; H, 6.06;
N, 14.67%. & (CDCly): 0.91 (3H,1), 1.01 (3H,1), 1.19 (3H.1), 1.75 (2H,m), 2.07
(2H,m), 2.40 (2H,g), 2.53 (4H,m), 2.93 (2H,1), 3.07 (3H.s), 3.08 (4H.m), 4.29

25 (2H.), 7.16 (2H,m), 7.35 (2H,m), 7.57 (1H.1), 7.82 (2H,d), 8.80 (1H,s), 10.74
(1H.5). LRMS: m/z 658 (M+1)" ' - -



WD 98/ 49166 - PCT/ EP98/ 02257 - 76-
EXAMPLE 118 5-[5-(4-Methyl pi perazin-1 -yl sul phonyl) -2-n-propoxyphenyl]-2(4
ni trophenyl ) -3-n-propyl - 2. 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m din-7-one 5
bt ai ned 0 98/4p26d ow f oam (63% fromthe title conpound of PCEERS&0225N 124
and 1-net hyl pi perazine using the procedure of Exanple 1. [err] (COCl[err]):
0.96 (3Ht), 1.16 (3H,t), 1.80 (2H, M, 2.05 (2H, M, 2.27 (3H,s), 2.49

(4H m, 3.10 (6H M, 4.27 (2Ht), 7.18 (1H,d), 7.83 (2Hd), 7.86 (1H, d),
8.46 (2H,d), 8.84 (1H,s), 10.75 (1Hs). LRVS: mz 596 (M+l)[err]. 10 EXAMPLE
119 2- (4- Ami nophenyl ) - 5-[ 5- (4- net hyl pi pazi n-1 -yl sul phonyl ) - 2- n-

propoxyphenyl ] - 3-n-propyl -2 . 6-di %Mzol o[4. 3-d]pyrimdin-7- one
bt ai ned as a yel | ow foam (71% fr corrpound of Exanple 15 118
using the pr OCGQ@QMME&;

(3H,t), 1.78 (2H M, 2.04 (2H m
3.10 (4H, mpitrophenys84ntyropg-2.6-git

(E)lgl\/g?_E 12822((125%%?'}? %%V%ﬁ%i%?’&gg@ﬂf%még?gﬂé Ffzﬂ["ffga]pﬂ per azin-1 - |

vl sul phony Pregaratish SRRIEhidihy pierazmeiisida frebkdigrd g@g@lﬂp , 3-d] -

pyrimdin-7-one Cbtained as a 'i'ow f oam rom und of
Exanpl e 25(Cm0393)a®196r(8fha,n'ESBl(BHa)]yﬂ 80 MQHrm)jQ 05 (219, nﬁ)hg z‘.yrgwgy
Exanple 1 C30H39N70 0. 20 H20

d )
TaaP s A g o8- 10.{BH 14 20 CHid st 9B (bbdy 7iebERsh, 1861 sy 836 1 19

é?’Tet%7H1nfﬂ*§?£%@?4ﬁf%”é2’§d‘fl*m &W‘fﬁyﬁ%ﬂfmﬁfﬁﬁz”}m W, 757

(2H, d) ,107. 85 (1H d), 8.83 (1H s),

propoxyphenyl]-3-n-propyl-2.6-dihydro-7H-pyrazolo[4.3-dlpvrimidin-7-one

- Obtained as a yellow foam (71%) from the title compound of Example
15 118 using the procedure of Example 116. & (CDCl,): 0, 89' (3H,1), 1. 16 (3H t), -
-+ 1.78 (2H,m), 2.04 (2H,m), 2.27 (3H,s), 2.49 (4H,m), 296(2Ht) 3.10 (4H; m)
4.22 (2H.1), 6.76 (2H,d), 7.18 (1H,d), 7.29 (2H d), 7 83 (1H, d), 8.82 (1H; s)
10.59 (1H s). LRMS: m/z 566 (M+1)".

20

pyrimidin-7-one

Obtained as a yellow foam (55%) from the title.compound of Example

25 119 and methanesulphonyl chioride using the procedure of Example 117.
Found: C, 53.05; H, 5.72; N, 14.94. CaoHagN;0sS,; 0.20 H,0 requires C,
53.08; H, 5.71; N, 14.84%. § (CDCly): 0.97 (3H,t), 1.19 (3H,1), 1.80 (2H,m),
2.07 (2H,m), 2.30 (3H,s), 2.52 (4H,m), 3.02 (2H,1), 3.16 (7H,m), 4.28 (2H,1),
6.90 (1H,d), 7.19 (1H,d), 7.42 (2H,d), 7.57 (2H,d), 7.85 (1H,d), 8.83 (1H,s),

30 10.72 (1H,s). LRMS: m/z 644 (M+1)".



30 10.72 (1H,s). LRMS: mz 644 (NH)[err] WO 98/ 49166

PCT/ EP98/ 02257 -77- EXAMPLE 121 5-[5-(4-Ethyl pi pera2| n-1

-yl sul phon %a%‘lilaoropoxyphenyl] 2-(4- PCT/EP98/02257 -

ni t rophenyl’)™-3- n- propyl - 2. 6- di hydr o- 7H pyr azol o[ 4. 3-d] pyri m di n-7-one 5 -
Obt ai ned as a-yellow solid (82% fromthe title conpound of Preparation 124
and 1-et hyl pi perazi ne using the procedure of Exanple 1. [err] (CDd 3): 0.96
(3H,t), 1.16 (3H,t), 1.42 (3Ht), 1.80 (2H m, 2.02 (2H m, 2.24 (2H m,
2.44 (4H ), 3.10 (6H ), 4.31 (2Ht), #7748 (1Hd), 7.80 (2Hd), 7.86

(1H,d), 8.46 (2H,d), 8.88 (1H,s), 10,7 . LRVMB: nmlz 610 (N%l)[erﬂ
10 EXAMPLE 122 2-(4- An1nopheny|) 5-géziaéé§ﬁ?iplpera2|n 1 N

-yl sul phonyl ) - 2-
propoxyphenyl]
Cbt ai ned as pitrow i i Y/ F 20, odo : ighi %43

usi ng the procedure of Exa le 116. 0.91 (3H1t), 1.16
(3H t), B 40 (3HQbtainedgas @xﬂ“wy S°ﬂdd§2{/"2ﬁgﬁjt &})t@scf(fﬂilpﬁga dob 49 (4H m),

ray. 7. s5Eadrbh and ﬁr@%‘ﬁ%z'e% ol pEprocsf? o it £, [,

. 20 1.16 (3 MRE3MAR 1.80 (2H,m), 2.02 (2H,m), 2.24
2- (4- Et hane EPEA%)ngngPd(os;')-Lte)n 1) (5 St hh&piesam n) -yﬁ sul )'honyl)

2- n- pr opoxy R my), ]ZQAM}pm)pfiliOZ(%l m)hﬁdﬂo( ﬂ&iﬂﬂd{)47@ﬂd]2bly¢)l #i&f n- 7- one

ot hanesul phéTy I @hb &8 I A0 ilie o REB RSP HAE “rouna: C
55.07; Hg4 6.18; N, - 14. 39. Clerr]Herr]Nerr]Qerr]S[err] requires C  55.42;

H 6.15; N, 14.59% [err] (CDA3): 0.96 (3H/t), 1.18 (3Ht), 142(3Ht)
1.78 (2H,m, 2.02 EXAMPLE 122

, _ : O_btai'n__e_d as a white solid (64%)_'from the title compound of Example
15 121 using the procedure of Example 116. & (CDCl3): 0.91 (3H,t),,1.16'('3H,t),.
1.40 (3H,1), 1;83 (2H,m), 2.05 (2H,m), 2.25 (2H,m), 2.49 (4H.m), 2.96 (2H.1),
3.10 (4H,m), 4.28 (2H,), 6.80 (2H,d), 7.18 (1H,d), 7.32 (2H.d), 7.83 (1H,d),
-~ 8.86 (1H,s), 10.64 (1H,s). LRMS: m/z 580 .(M+1)+. '

20 . - - | MPLE 12

Obtained as a pink solid (52%) from the title compound of Example

122 and ethanesulphonyl chloride using the procedure of Example 117.

25 Found: C, 55.07; H, 6.18; N, 14.39. C4,H43N;O6S; requires C, 55.42; H, 6.15;
N, 14.59%. 3 (CDCl,): 0.96 (3H,1), 1.18 (5H,t), 1.42 (3H,1), 1.78 (2H,m), 2.02 |
(2H,m), 2.42 (2H,m), 2.58 (4H,m), 3.02 (2H,1), 3.16 (4H,m), 3.20 (2H,m), 4.22
(2H,t), 7.18 (2H,d), 7.43 (3H,m), 7.82 (2H,d), 8.80 (1H,s), 10.70 (1H,s).
LRMS: mi/z 672 (M+1)".

30



(2H, n), 2.42 (2H, ), 2.58 (4H ), 3.02 (2H,t), 3.16 (4H M), 3.20 (2H M,
4.22 (2Ht), 7.18 (2H,d), 7.43 (3H n), 7.82 (2H d), 8.80 (1H s), 10.70
(1H 's). LRVB: mz 672 (M:l)[err]. 30 WD 98/ 49166

PCT/ EP98/ @ bal491€8- EXAMPLE 124 : PCT/EP98/02257
5-[5- (4- Et hyl pi perazi n-1-yl sul phonyl) 2- n- pr opoxyphenyl ] - 3-n- Propyl 2~
[ 4- (prop-2-yl sul phonam do) phenyl - 6- di hydr o- 7H pyrazol o[ 4

3-d] pyrimdin-7- 5 one Obtained as a SO|Id (2899 fromthe title conpound of
Exanpl e 122 and 2- propanesul phonyl chloride using the procedure of Exanple
117. Found: C, 53:59; H. 6.15; N, 13.3#48-C32H43N706S2; 0.17 H20 requires C,

53.64; H, -6.53; N, 13.68% T[erf 0.92 (3Ht): 1.03.(3H,t
1.18(3H.t), 1.42 (6H m, 1([) 1] 7%%@7&1?07 (2H(r’r) )2 38 (2H(t) )2 57
(4H M), 3.02 (2H5i34aEtinibdH 3 0)3-nZhrdByi(ZH d) |
7.45 (3H m, 7.

(M) J[err].

5-[5-(4- Met éfpfperailn 1Aylsulphonyl) 2-n- propoxyphenyl] 3-n- propyl -
2- pyrlmﬁil 2. 6-di hydro-7H-pyrazol o[ 4. 3-d] pyri m di n-7-one Cbtai ned as

white f 4 TN ME
me!t hsl pf)g?r gz?%é&él n é?esoﬁlaﬁ(%%é ure of @ccdarfq ?&gf?%%wa%
3H t), 1. J@p(éb"érte)sulphoﬁgl ét%hdé usidg tite bﬂ:h‘l;edSJre of Eﬁamﬁlé $37. EoEﬁdZO
H ), 3:13 (4H (2H.1) 4264&2Ht) (g8 (dHd), 740 (1Hm,
85 (1H, d)C. ”{116151)5 N3 1884 2PuafheaNAS200(17H 129 requites: Cn§3.645H,
M1
M fer; W y1565%. B(RBLI=003 GHi L3 (L1718 (3K, 1.42 (BH.m),
10 1.78 (2H,m), 2.07 (2H,m), 2.38 (2H.1), 2.57 _(4H m), 3.02 (2H,1), 3.16 (4H,m),
3.38 (1H,m), 4.22 (2H.1), 7.18 (2H,d), 7.45 (3H,m), 7.80 (2H.d), 8.80 (1H,s),

10.71 (1H,s). LRMS: m/z 686 (M+1)".

- Obtained as a white foam (40%) frdm the title compound of
Preparation 125 and 1-methylpiperazine using the procedure of Example 1. &
(CDCly): 1.00 (3H.1), 1.18 (3H.,1), 1.80 (2H,m), 2.06 (2H,m), 2.28 (3H.s), 2.50
20 (4H,m), 3:13 (4H,m), 3.46 (2H.t), 4.26 (2H,1), 7.18 (1H,d), 7.40 (1H,m), 7.85
(1H,d), 8.88 (1H,s), 8.92 (2H,m), 10.70 (1H,s). LRMS: iz 553 (M+1)".

25

Obtained as a white solid (84%) from the title compound of Preparation

126 and 1-methylpiperazine using the procedure of Example 1. § (CDCl3):

1.01 (3H,1), 1.60 (3H,1), 1.88 (6H,m), 2.08 (2H,m), 2.30 (3H,s), 2.52 (4H,m),
2.98 (3H,m), 3.12 (4H,m), 4.33 (4H,m), 7.15 (1H,d), 7.81 (1H,d), 8.79 (1H,s), .. .. e
30 10.54 (1H,s). LRMS: m/z 529 (M+1)".



25

yl sul phonyl) phenyl ] - 3- n- propyl - 2. 6- di hydr o- 7H-pyrazol o[ 4. 3-d] pyri m di n- 7-on
e (bt ai ned waga/mmste solid (84% fromthe title conpound of ger@Paeabian -
126 and 1-net hyl pi-perazi ne using the procedure of Exanple 1. [err]
(cbcferr]): 1.01 (3Ht), 1.60 (3Ht), 1.88 (6H M, 2.08 (2H m, 2.30
(3H,s), 2.52 (4H, M, 2.98 (3H M, 3.12 (4H mM, 4.33 (4H M, 7.15 (1H d),
7.81 (1H,d), 8.79 (1H,s), 30 10.54 (1H,s). LRVMs: mz 529 (M+l)[err]. WO
98/ 49166 -79- PCT/ EP98/ 02257 - 79-
EXAMPLE 127 2- Cycl obutyl met hyl - 5-[ 5- Sé EE Eyl Bi perazin- 1

-yl sul phonyl ) - 2-n-

pr opoxyphenyl | - 3- o¥¢ ' o :

Obt ai ned as a whi
and 1- net hylgiopexygpt L3 ; Nbvrif » D9. 24;
H 7.01; N, 15. 24 C[,err]H[errhN{OP err]Srecwres b; H, 7.06; N,
15. 44% [®rr] (coebtained aps whi é){fem ltlemnmcﬂmdm 2.06 (4H M),

2,30, 315) PrepRRed 9 and 3Rl Sl aceldibd b brockyle ki i S0 2
543 (M+1)[erFrdunoE>@N\ﬂ%Lf4 11287 61{&5_ QZ?QW?tCt}\;HQAMs@.@Zﬂe@,U}esC 59.76; H, 7.06;

e S
- 7- I 0,

to a sti rrezsgh) é1 48%%8*@68 (gﬂ grr{)’g&fg h (*?EEQ $30188.djy7. B 19

T8 hbur o' TR NI AREA) 8T8 (SN dRed mq'vv?'t ERﬁﬂT’%ﬁ%{%@ﬂa e 20y,

washed 20 successively with 5% aqueous sodi um net abi sui phite solution (20
m ), 10% aqueous potassi um carbonate solution (20 m) and br| ne (15 m),
EXAMPLE 128

then dried

d|n 7-one 5
ratlon 127

5-[5-(4-Methylpiperazin-1 -ylsulphonvl)-2-n_-nrooonphean-Z-( 1-

15 one _

| 3-Chloroperoxybenzoic acid (50-.55%; 152 mg, 0.44 mmol) was added - -
to a stirred solution of the title compound of Example 6 (108 mg, 0.19 mmbl) '

_in dichloromethane' (5 ml), under nitrogen, and stirring continued for 18 hours.

The reaction mixture was diluted with dichloromethane ('20'ml), washed

20 successively with 5% aqueous sodium metabisuiphite solution (20 ml), 10%
aqueous pdt_assium carbonate solution (20 mi) and brine (15 mi), then dried
(MgSO,) and evaporated under reduced pressure. The resulting yeliow foam
was purified by column chromatography on silica gel, using an elution
gradient of dichloromethane:methanol: 0.880 aqueous ammonia (100:1:1 to

25 100:3:1), to give the title compound (36 mg) as an orange solid. § (CDCI3):
1.00 (3H,1), 1.15 (3H,1), 1.79 (2H.m). 2.0722H,m), 2.28 (3H,m), 2.48 (4H,m).
3.00 (2H.1), 3.12 (4H,m), 4.27 (2H,}), 5.82 (2H,s), 6.79 (1H,d), 7.22 (3H,m),
7.85 (1H,d), 8.30 (1H,d), 8.80 (1H,s), 10.66 (1H,s). LRMS: m/z 582 (M+1)".



(MyS™4) and evapor ated under reduced pressure. The resulting yellow foam
was purified by colum chromatography. on silica gel, using an elution
gradi ent of dichloronethane: met hanol : 0.880 aqueous ammonia (100:1:1 to 25
100: 3: 1), WQggnmesthe title compound (36 ng) as an orange s&CTEPIYAIZE]
(cbdferr]): 1.00 (3H,t), 1.15 (3Ht), 1.79 (2H M, 2.07 (2H M, 2.28

(3H, M, 2.48 (4H,rr), 3.00 (2H,t), 3.12 (4H, M, 4.27 (2H,t), 5.82 (2H5s),
6.79 (1Hd), 7.22 (3H M, 7.85 (1Hd), 8.30 (1H,d), 8.80 (1H,s), 10.66
(1H,s). LRMS: nfz 582 (Mrl)[err]. WD_98/ 49166

PCT/ EP98/ 02257 -80- EXAMPLE 129 5-[5- (48® hyl pi perazin- 1

-yl sul phonyl') - 2- n- propoxyphenyl] 2 2
oxi dopyri di n-2-yl ) net hyI - n-propyr= - ro- 7H- pyrazol o[ 4
b5-PAE v I dbhyw2freprpovifiedylignt-he title .
pl'e 128. Found: C, 57.04;

H 6.14; N oxidogyridilayiine 1G2diny kipyeazolo[4 Sedlogrimiging-13; N,
15. 89% %er ] (CDCI[err]) 0. 99 (6H r‘r) 1.19 (3H,t), 1.80 (2H m, 2.02
(2H M, 2. 2H,q), 2.52 (4H,n), 10 3.01 (2H,t), 3.09 (4H n), 4.26

2H,t), 5.80 (2 9 H, d
580 (1H5), 11 SSYIR 5 2ol toa R Ie T o ot Exapwie ™
3- Et hyl - 5- [ 12 psingethb proedue pf Exampled 28y FoupdrGz5h04; H, 614 N 15 80.

o oy o FEsopar U 0123 Ci e R 5! b o] 10 TL0%% 1&(GRGIY 504
pr ocedur o o "8RG 1170 B30, 300 RS, 22 CHGn} 0L 0 52 HARTRES. "0 75

EZ(ZJ(; (egao r ;&0@(551 J18@B.081(&H98), 4186 02}18)7%8(1(&*5)( Glasl(nblrd)] Y 201(3¥-Qm)3H t)
S

(2H t), 4728(31;% ), 8@?6(#'(%8530( Hsh 101@3 (11)H sy @M@ iz 536 (fvm 581

15

Obtained as white foam (85%) from the title com'pound 'd'f'Prepara't_ion

133 and 1-methylpiperazine using the procedure of Example 1. Found:
C,55.82: H,5.84; N,16.54. Cy7Hy3N;O5S; 0.75 H,0 requires C,55.80; H,5.98;
"N, 16.87%. §(CDCly): 1.30 (3H,1), 2.26 (3H,5), 2.48 (4H,m), 3.01 (2H,q), 3.10
20 (4H,m), 3.58 (3H,s), 3.87(2H,1), 4.42 (2HY), 5.67 (2H.s), 7.07 (1H,d), 7.14
(1H,d), 7.20 (1H,m), 7.61 (1H,m), 7.81 (1H,d), 8.57 (1‘H,d)',"'é;7o. ‘('1|'-|,s). 10.86
(1H,s),. LRMS: m/z 569 (M+2)". | |

25

Obtained as a white foam (73%) from the title compound of

Preparation 133 and 1-ethylpiperazine using the procedure of Example 1.
Found: C,57.08; H, 6.04; N, 16.51. C,gH3sN;O:S; 0.50 H,0 requires o
30 C,56.93; H, 6.14; N, 16.60%. §(CDClL): 1.01 (3H,t), 1.30 (3H,1), 2.39 (2H,q),



(1H,d), 7.20 (1H M, 7.61 (1H M, 7.81 (1Hd), 8.57 (1Hd), 8.70 (1H, s),
10.86 (1.H,s),. LRVB: mz 569 (M+2)[err]. EXAMPLE 131 25

3- Et hyl - 5wbost4é1aet hy! pi perazin-1 PCT/EP98/02257

-yl sul phonyl ) - 2- ( 2- et hoxyet hoxy) phenyl ] - 2-

(pyridin-2-yl')methyl -2.6-di hydro-7H pyrazol o[ 4. 3-d] pyri m di n-7-one Cbtalned
as-a white foam (73% fromthe title conpound of Preparation 133 and

1- et hyl pi perazi ne using the procedure of Exanple 1. Found: C, 57.08; H,

6.04; N, 16.51. Cerr]Herr]Nerr](er8}S;, 0.50 H0 requires 30 C, 56.93;

\70 88/1 3’912'% 5%6(4 0%)) 58 r&n(-l%t)ms?’?o: (411-1 r%% g ?5’(5# s)13 & (SBHHt) tz 41 2('21:-)’;9t) (2R a).

587 (ort) 08 A8 (e ls (. £ 30 iy 16 (0, 78 (o (1

7.61 (1H, n3577(18{2d)(,wml1|-1 §) 517) 85%4115) BRKA5: (A 592 (MD1)85 (1H's). LRMVS mfz
582 (Mrl)[err].

PCT/ EP98/ 02257 82 PREPARATICN 1 Ethyl 3-ethyl- 1H—pyrazo|e 5- car boxyl ate
Et hanol i ¢ sodi um et hoxi de solution (21% ww, 143 nl, 0.39 nol) was 5 added
dropwise to a stirred, ice-cooled solution of diethyl oxal ate (59.8 m,
0.44 nol) in absolute ethanol (200 m) under nitrogen and the resulting
~solution stirred for 15 mnutes. Butan-2-one (39 m, 0.44 nol) was then

added dropwi se, the cooling bath renoved, the reaction m xture stirred for
18 :



hours at roomtenperature and then for 6 hours at 40[err]C, then the
cooling 10 bath reintroduced. Next, glacial acetic acid (25 m, 0.44 nol)
was added dropw se, the resulting solution stirred for 30 m nutes at
O[err]C, waolpgas1se hydrate (20 m, 0.44 nol) added dropw Se PCT/ERYSNRAST7
reaction mxture allowed to warmto roomtenperature and maintained there -
over a period of 18 hours, before being evaporated under reduced pressure.
The residue was 15 partitioned between dichl oronethane (300 m) and water
(100 m), then the organic phase separated, washed with water (2 x 100m ),
dried (Na2SO4) and concentrated under f8duced pressure to give the title

conpound (66.0 g). 8 (COC 3): 1. MG (3H,t), 2.70 (2H;,q9), 4. 36

(2H,q9), 6.60 (1H,s). LRWVS: rﬂz 1 120 PREPARATI ON 2 3- Et hyl -

H pyrazol e- 5- car boxyl i c @ ) ' de solution (10M 100
r

mM, 1.0 nol) was added d on of the title

conpound of Pre;EdhamlmsdHuﬁrﬁFetﬂoﬂBe s@lutmne(mm»wlmmu B89 mafhahe
resul ting ggl uti on heated under reflux for 4 hour's. The cool action

mi xt ur e Swa8d€8d deppwiseda asstiread, ﬂ%g@@ed;ﬁ%@amf dleihylaoxazﬂe (519 8 mn uted with

wat er (200g ur x 10 The
resul tl(ng a(%%%@ qBﬁ@&%“‘&%g 'Zfa%mﬁ‘%ﬁ# ‘gﬁ'lf ttﬂélhl or| c acid
to pH 4 ansbiutien ekitred fBF 5 nithbRke mﬁhhfzcbﬁél(wﬁxl od‘%‘%ﬂv%%]tﬁ@n

PCT/ EP98/ 02257 -83- dried by suction to provide the title conmpound (34.1

9). [err] @Mg’pw@e,]_ﬂpe(mthg batls eemoved))the Geamo('ﬂrhbm)re dlirred for 18
PREPARATI Cm)li)’rs atmogrrnote:r)’ngerg{urg >énd-]then e & faghres ali:’l 4%%r b%eynl tlh% gg&lgg

10 bath reintroduced. Next, glacial acetic acid (25 ml, 0.44 mol) was added

dropwise, the resulting solution stirred for 30 minutes at 0°C, hydrazi_he
hydrate (20 ml, 0.44 mol) added dropwise, then the reaction mixture allowed
to warm to room temperature and rﬁaintained there over a period of 18 hours,-
before being evaporated under reduced pressure. The residuewas
- 15 partitioned between dichloromethane (300 ml) and water (100 mi), then the
“* " organic phase separated, washed with water (2 x 100ml), dried (Na,SO,) and
concentrated under reduced pressure to 'gi\ie the title compound (66.0 Q) ]
(CDCl,): 1.04 (3H 1), 1.16 (3H,1), 2.70 (2H,q), 4.36 (2H,q), 6.60 (1H, S). LRMS:-
m/z 169 M+1)".
20 :
PREPARATION2
-1H-pyrazole-5-carboxylic aci
Aqueous sodium hydroxide solution (10M; 100 rrjl, 1.0 mol) was added
dropwise to a stirred suspension of the title compound of Preparation 1 (66.0
25 g, 0.39 mol) in methanol and the resulting solution heated under reflux for 4
hours. The cool reaction mixture was con;:entrated under reduced pressure
to ca. 200 ml, diluted with water (200 ml) and this mixture washed with
toluene (3 x 100 ml). The resulting aqueous phase was acidified with

concentrat_ed hydrochloric acid to pH 4 and the white precipitate collected and -



Fum ng sul phuric acid (17.8 m) was added dropwi se to stirred, ice- cooled
fuming nitric acid (16.0 m), the resulting solution heated to 50[err]C,
t hen 3- nwo egMaliéelH- pyr azol e-5-carboxylic acid (Chem Phar mPCBVEH98/0225984,
32, 10 1568; 16.4 g, 0.106 nol) added portionwi se over 30 m nutes whil st.
mai ntai ning the reaction tenperature below 60[err]C. The resulting solution
was heated for 18 hours at 60[err]C, allowed to cool, then poured onto ice:
The white precipitate was col |l ected, washed with water and dried by suction
to yield the title conpound (15 4 g) -88-p 170 172[err] C. Found: C, 42.35;

, 42.21; H, 4.55;

H 4.56; N,.21 07. 5
N, 21. 10%df[eéf‘P¥ sy efrorv ‘(Ea‘;’fr" ouRg d‘*zha%%r(%?\dﬁoaamrﬂa 14. 00

(1Hs). REﬁ:,ﬁ\ itro-1 H pyrazol e- 5- carboxylic acid 20

Obt ai ned ro'm-ﬁhgé\l{ t%é’ c’gr!ﬁg)uhgg' of Preparation 2, by anal ogy with
Preparation 3, as a brown solid (64%. [err] (DVvSQd6): 1.18 (3H,t), 2. 84
(2H, M, 13.72 (1H,s). PREPARATION 5 25 4-Nitro-3-n-propyl -

H- pyr a®ol e- 5- car boxani de A sol uBREPARATHON 3t e conpound of Preparation 3
(15.4 g, 0.077 nol) in ' ' vvas.heated under reflux for
3 hours -and then the ~atet<¥mder. reduced
pressure. The 50 m) and
subsequent |y sﬁgg*elﬁ%gg}b?ﬁn%geﬁ{ g’ﬁmméu%?ﬁﬁﬁg%%%g irfed ﬁ’e stirred
suspensi otodled-fuming ditdmacidr(#610enil), then@adingoskdation heated to 50°C, then

PCT/ EP98/ 2257 g W|th aseoys apmonj or 1 hour. Water (50 ml) was
added an dRYEiHPYIg§Z XQ‘G?@%\YB‘E)@F %"Pmpé?arffbcﬂ}dbd‘&ﬂ‘bﬁure to give a

2001 4 g g A 315, 0 6hidly el 5&,\%&% 81} Y MReLWrhget | on. furnished:

the title corpou
" maintaining the reaction temperature below 60°C. The resultmg solution was’

- heated for 18 hours at 60°C, allowed to cool, then poured onto ice: The whlte
. prec:pltate was coHected washed with water and dried by suction to yleld the
title compound (15 4 g), m.p. 170-172°C. Found C 42.35; H, 4.56; N, 21.07. |
15 C;HgoN;0, requires C 42.21; H, 4.55; N, 21.10%. 3 (DMSOds) 0. 90 (3H t)
1 64 (2H, m) 2. 83 (2H,m), 14.00 (1H, s)

PREPARATION 4

- 3-Ethyl-4-nitro-1H-pyrazole-5- xylic acid
| 20 " Obtained from the title compoUn_d of Preparation 2, by analogy with '-
Preparation 3, as a brown solid (64%). 3 (DMSOge): 1.18 (3H,1), 2.84 {2H,m),
13.72 (1H,s). '
PREPARATION 5

25

A solution of the title compound of Preparation 3 (15.4 g, 0.077 mol) in
thionyl chloride (75 mi) was heated under reflux for 3 hours and then the cool
reaction mixture evaporated under reduced pressure. The residue was
azeotroped V\_/ith te_trahy_drofuran (2 x 50 ml) and subsequently suspended in

30 tetrahydrofuran' (SO ml), then the stirred suspension ice-cooled and treated



5 (14.3 g), mp. 197-199[err]C. Found: C, 42.35; H, 5.07; N, 28.38.
Clerr]Herr]Nerr](err] requires C, 42.42, H 5.09; N, 28.27% [err]
(DvsQd6): 0.90 (3H,t), 1.68 (2H,m, 2.86 (2H,t), 7.68 (1H,sl) 8.3& H s).
PREPARATI (k9 $3/48056 3 Et hyl - 4- ni t r o- 1H pyr azol REEERROEST o ni de

- Obtained fromthe title conpound of Preparation 4, by analogy wth )
Preparation 5, as a white solid (90%. [err] (DVMSQd6): 1.17 (3Ht), 2.87
(2H M, 7.40 (1H,s), 7.60 (1H,s), 7.90 (1H,s). LRVs: mz 185 (Mtl)[err]. 15
PREPARATI ON 7 ‘4- Ami no- 3- n- propyl - 1H pyrazol e- 5- car boxam de A stirred

m xture of the title conpound of PrepaBﬁtion 5 (10.0 g, .0.050 mol), 10%

I adi 1. ch I . 5. f
hour o at aenGERecss aramonizripr d0PuF RS (30 i adiiSo G UEBRARGRY 10 10
conbi ned Wiﬁge@ eFhpaRted UAgEr fedlfedTbiestrd frgile i sulidnatiiciaraftérhen
er

evapor at ed un reduced pressure to give an prange solid which, on
crystal | i stituratiohrwith etater anctdryigebynsustiono furnighed the title rempotind conpound

(0 5% ot St 108G, pains AL 5 s B S 2838. B O 35 4k

err] (DUSEHRNeesE, 424305 Bt N, 2B 2P BONSOL1A000T5H, 1.68 thhit o). 7- 00

PCT/ EP98/ 02%7(2+85; 7RSI 180¢ @His)Ani no- 3-ethyl-1 , :
H pyrazol e- 5- car boxam de Cbtained fromthe title conpound of Preparation 6,
by analogy with 5 Preparation 7, as a brown solid (80%. [err] (DVBQd6):

1.08 (3H't), '2.45 (2H ), 4.50 (LRs3apATRSNGLH S). 7-10 (1H's), 7.26

(2H,s). LRMS: niz 155 (I\/Hrl)[err]_. - _
10 - 3-Ethyl-4-nitro-1 H-pvrazole-5-carboxamide
Obtained from the title compound of 'Pr'epa:ration 4, by .analogy with
Preparation 5, as a white .solid (80%). & (DMSOgg): 1.17 (3H,1), 2.87 (2H,m),
© 7.40 (1H,s), 7.60 (1H,s), 7.90 (1H,5). LRMS: miz 185 (M+1)". |

15 _ P Tl

A stirred mixture of the title compound of Preparation 5'(10.0 g, 0.050 2
mol), 10%' palladium on charcoal (1.5 g) and ethanol (400 mi) was
hydrogenated for 18 hdurs_ at 345 kPa (50 psi) and 50°C, then filtered. The

20 filtrate was combined with an ethanol wash (200 ml) of the fiiter pad and then
' evaporated under reduced pressure to give an orange solid Which, 'on
- crystallisation from ethy! acetate:methanol, afforded the title compound (6.8 g)
as a white solid, m.p. 196-201°C. Found: C, 48.96; H, 6.98; N, 32.08.
C;H,,N,O; 0.25 H,0 requires C, 48.68; H, 7.30; N, 32.44%. 3 (DMSOgs):
35 0.88 (3H,1), 1.55 (2H,m), 2.46 (2H.1), 4.40 (2H,s),7.00 (1H,s), 7.12 (1H,s),
12.20 (1H,s).



PREPARATI ON 9 4-(2-n- Propoxybenzam do) - 3- n- propyl - 1H pyr azol e- 5- car boxam de
10 A sol ution of 2-n-propoxybenzoyl chloride (57.6 g, 0.291 nol) in
dichlorq n??tgg%gfﬁﬁ(SO_ M) was added dropwise to a stirred, ifergpRldssy
suspensﬂg e title conpound of Preparation 7 (35.0 g, 0.208 nol) in _
dry pyridine (350 m) and the resulting m xture stirred for 18 hours at
room tenperature, then evaporated under reduced pressure. The residue was
15 azeotroped with toluene (2 x 100m) and the resulting brown solid
triturated with ether (100 m) to gIVEFthe title conpound (83.0 g) as a
bei ge solid. [err] (CH3OHd4): 0.92 (3 1.14 (3H,t), 1.65 (2H,m, 1.94
(2H, M, 2.80 (2H,t), 4.20 (2H t pPRERPAR MN®, 7.18 (1H,d), 7.52 (1H m,
8.04 (1H,d). LRVS: mz 331 (I\/H [err] 20 PREPARATI ON 10

3-Et hyl - 4- (2- npropox 3eirthyla1 Hipyrazelesb-catboxampideani de Obt ai ned from

the title corrp epargti on aratign 9, as a
~ beige solid (6 '“‘F 'Pf"@‘ﬁ\fg%]%ﬁmp%}”'g‘% f@%p{’aﬁt@ égb ?YVQ 1.86

(2H, q) 6 - (1H, s),

L2 9g aﬂrsé}sa('%ﬁégﬁ aéfajn?ng;&ﬁ'éohﬂ (85%2 a((;!; %169(3@,(%%@% F
(Mr1) [ err4.50 (1HWY, 8B3QAHS), 7.10 (1H s), 7.26 (2H s) LIRMIS: ERR8Y S2(NA-F1) 86-
PREPARATI ON 11 4-(2- Et hoxybenzam do) - 3- n-propyl -1 H pyrazol e-5-car boxam de
Obtai ned fromthe title conpound of " Preparation 7 and 2- 5 ethoxybenzoyl
chl oride, by analogy with PrepaEaE%Ma white solid (64%, mp.
209-211[err]C. Found: C, 60.73; : 17. 80. C[err]H[err]N[err]qerr]
requires C, 68-(34i- ] L %roB D G bl , 1.42
(3H,t),

10

A solution of 2- n-propoxybenzoyl chloride (57.6 g 0 291 mol) in
dlchloromethane (50 ml) was added dropwise to a stlrred ice-cooled

suspens;on of the title compound of Preparation 7 (35.0 g, 0.208 mol) in dry

pyridine (350 ml) and the resulting mixture stirred for 18 hours at room R Fus SIIER

.. -temperature, then evaporated under reduced pressure. The residue was Fé-=iatmn i 7

15 azeotroped with toluené (2 x 100ml) and the resulting brown solid trituratéd CEELTEE SN I s
- with ether (100 mi) to give the title compound (83.0 g) as a beige solid. - ) .

8 (CH3O0Hy,): 0.92 (3H,t), 1.14 (3H,1), 1.65 (2H,m), 1.94 (2H,m), 2.80 (2H, t). LAl
4.20 (2H,1), 7.08 (1H,m), 7.18 (1H,d), 7.52 (1H,m), 8. 04 (1H d). LRMS: mlz. N

331 (M+1)*. : : o i EeRd PN

20

Obtained from the title compouhd of Preparation 8, by analogy with
Preparation 9, as a beige solid (68%). & (DMSQg): 0.93 (3H.,t), 1.12 (3H,t),
25 1.86 (2H,9), 2.71 (2H,m), 4.15 (2H,1), 7.06 (1H,m), 7.20 (1H,d), 7.20 (1H,s),
7.40 (1H,s), 7.50 (1H,m), 7.92 (1H.d), 10.20 (1H,s). LRMS: 'm/z 317 (M+1)".



1.56 (2H M, 1.75 (2Ht), 4.27 (2H,q), 7.07 (1H M, 7.22 (2H ), 7.52

" (2H, M, 8.00 (1H,d), 10.40 (1H,s), 12.96 (1H,s). 10 PREPARATI ON 12

5- (2-n- Propoxyphenyl) - 3-n- propyl - 1. 6- di hydro- 7H

pyr azol o[ u¢@9sidopg6 i m di n- 7- one Pot assi umt - but oxi de (93.0 gPCﬁszﬁ‘cﬂl) was
added portionwi se to a 15 stirred solution of the title conpound of
Preparation 9 (83.0 g, 0.25 nol) in propan-2-ol (800 m) under nitrogen and
the m xture heated for 18 hours under reflux, then allowed to cool. Wter
(100 n) was added, to produce a honpgeneous sol ution which was acidified
to pH 6 with 2M hydrochl oric acid. The-8€esulting white precipitate was .
col l ected -and dried by suction tq el’l he title conpound (37.4 g).
Found: C, 65.36; H, 649 N, 17. &M]N[err](}[err] requires C,
65.37; H, 6.45; ; - v .

2.00 (4H ), 3.0F (¥ 70 ( TH,

(1H m, 8.52 (1|'®Bf)a.lnédlfr8ﬁ1 ﬂwérﬂuﬂe)conﬂmamﬁi oéﬂH’fﬁp}aratle\TEandrﬂz 313" (M+1)[err]

PREPARATI ON 5- (2-n- henyl )-1
6 di hyd¥ OQMWVWMOM@]%@@W@Y wﬁ*?]édﬁea@%pé.%@a(arw lﬁé) ggﬁyf | gny )

Compound oleHaTRL AL aqal e koe EokoYs! B BTN dndnc,uh L,

|(4 2?) qQ). o 833?.%'?%8607743@4(61547”&1 ;771% (ék‘D 55)9%&({3“!)?14@0(3147%)72 (1

98/ 49166 1.56 (2H,m), 1.75 (2H,1), 4.27 (2H,q), 7.07 (1H m) 722 (2Flcm} EPSB/(EaﬁY - 87-
PREPARATI ON 14 5-( 2- Et hoxyohenyl ) -3- ropyl - ,
Jeid AHS:

. 6-di hydroaﬂp}ﬂ/”é’)ol‘@{‘w }'H)p 7-one. Cbtal ned fromthe t|tIe
corrpoungo of Preparation 11, by analogy with - :

PREPARATION 12

) 5-(2-n-Proooxvohenvh—S-n—oroovl-1 .6-dihydro-7H-

~ Potassium t-butoxide (93.0 g, 0.832 mol) was added portionwise to a

15 stirred solution of the title compound of Preparation 9 (83.0-g, 0.25 mol) i
propan-2-ol (800 ril) under nitrogen and the mixture heated for 18 hours
_under reflux, then allowed to cool. Water (100 ml) was added, to produce a
homogeneous solution which was acidified to pH 6 with 2M hydrochloric acid.
‘The resulting white precipitate was collected and dried by suction to provide
20 the title compound (37.4 g). Found: C, 65.36; H, 6.49; N, 17.99. C,;H;N,O, -
requires C, 65.37; H, 6.45; N, 17.94%. S(CDCI;,): 1.05 (3H,1), 1.16 (3H,1),
2.00 (4H,m), 3.04 (2H,1), 4.20 (2H,}), 7.07 (1H,d), 7.16 (1H,m), 7.48 (1H,m),
8.52 (1H,d), 11.30 (1H,s), 12.25 (1H,s). LRMS: m/z 313 (M+1)".

25 ARATION 13

Obtained from the title compound of Preparation 10, by analogy with
Preparation 12, as a white solid (85%). & (DMSOge): 0.95 (3H,1), 1.15 (3H,1),
1.72 (2H,m), 2.84 (2H, q), 4.03 (2H,1), 7.06 (1H,m), 7.15 (1H,d), 7.44 (1H,m),

30 7.72 (1H,d), 11 83 (1H,s), 13.64 (1H s). LRMS: m/z 299 (M+1)



5 Preparation 12, as a white solid (88%, mp. 199-201[err]C. Found: C
64.44; H, 6.19; N, 18.44. C16H18N402 requires C, 64.41; H 6.08; N, 18.78%
[err] (CDCIVg (3H t), 1.65 (3Ht), 1.98 (2H m, 3.04 (J¢ppe '
(2H, q) 716?[’}?4% 7.20 (1 HmM, 7.50 (1 HM, 8.57 (1 Hd), 11. gigz%? )
H s), 11.88 (1 H s). 10 PREPARATI ON 15 Al kyl ati on
of 5-(2-al koxyphenyl)-3-al kyl -1. 6-di hydro-7H pyrazol o[ 4.

3-d] pyri mdin-7-ones Five general procedures, nmethods A to E, have been
enpl oyed for the N-al kyl ation of the tiké:;_ conpounds of Preparations 12, 13
and 14. In several 15 cases, both the NI- and N2- isoners can be isol ated
fromthe sane reaction. Method A | tge (2.75 mmol) was added to
a stirred suspen5| on of the pyrazo: oig % %li pyrim di hone substrate (2.5

mmol) in 1

50[err] C, then

nitrogen and the Qt m t re heated fo 72 ho r's . at
a: I owgd to cool éﬁgalplggﬁ'p X M%&QEP% Wad © i?f?%?@?ﬁ Jm?tW ahalpgyavth ate (2

x 25 m 5@&? e e e
r educed) pr ess t E?hlgssﬁw %CécorﬁangB ((}{VE ?ﬁmggggﬁfﬁ igéglg'by coI um
chr omat ogr a;ﬂlygoN sel44;a0g Q)SN@ rh/quhesl Q3 64, 611%\/5 08p0Nsp8.78epNnsof sodi um .

hydride in m neral oil was added to a stirred, ice-cooled

sol ution of (RCkIHs08 é3té ty, 0.85(3rhD1 1.98(25hm) o3-84 £2Hd), 8§ ¢2idfq)r 210(8 )

pCT) Epos) 0238920 (&SRB & ST et BB 48 0 st on

m xture heated for 24 hours at 45[err]C, then allowed to cool. The
resulting m xture was evaporat ed

10 PREPARATION 15
| f 5-(2- '

pyrazolo[4.3-d]pyrimidin-7-ones

15

et A
The atkyl halide (2.75 mmol) was added to a stirred suspension of the -
~ pyrazolo[4,3-d]pyrimidinone substrate (2.5 mrhol) in 1M aqueous sodium
20 hydroxide solution (7.25 mmol) under nitrogen and the reaction mixture -
heated for 72 hours at 50°C, then allowed to cool. The..reetjltin'g mixture was
- extracted with ethyl acetate (2 x 25 ml) and the combined extracts dried
(MgSO,) and evaporated under reduced pressure to furnish the crude
product, which was purified by column chrom_atography on silica gel.
25 '
ethod B
A 60% w/w dispersion of sodium hydride in mineral oil (0.39 mmol) was
added to a stirred, ice-cooled solution of the substrate (0.39 mmol) in

anhydrous tetrahydrofuran (8 mi) under nitrogen. After 1 hour at 0°C, the



under reduced pressure and the residue partitioned between ethyl acetate
(40 5 M) and brine (30 m). The organi c phase was separated, dried

(MySTJ err]) and evaporated under reduced pressure to afford the crude )
product, wWwWQIs/4as6s purified by colum chronatography on sili BaTgEP8/02YET hod
C 10 A 2M sol ution of sodiumbis(trinethylsilyl)amde in
tetrahydrofuran (2.2 mmol) was added dropwi se to a stirred, ice-cooled
solution of the substrate (2 mmol) in anhydrous tetrahydrofuran (8 m)
under nitrogen and the solution stirred for 1 hour at O[err] C before being
cooled to -70[err]C The al kyl halide (88fmvl) was then added, the cooling
bat h renoved e resulting solution 15 stirred for 24 hours at room

t enper at ur e "WE @p‘lﬁ giraef) Wééddleécﬁﬂ%wepﬁe@%% aixtone hestaddios 24as

Sol LLTL‘S”?%B’?@%%%W 2 fo.dl Tre BUHRELRS %ﬁf‘vi% SYRRRBIEY | ) and
evapor at ed under retded presiRS aHA thé ?eéhﬂ@é gahgigneatmw Wt.éfg%tgw% -

purified by colum chromatography on silica

SOIhuél i on5oImP(ﬂ%bﬂlm¢r(3£|l 5103 rThmoagatnﬁz plyﬂli$mwadeseparateg;m{m?j m?sb)é) g?gd with
anhydr ous uene spl ve n e a 0 nduct ed at abou

GOl o & AR s S lignd Bipsie Batern hS Bridd BrOHUEE Which 4o & ol ).
the al kyl habrd c@lugﬂ?p h\lrog%go@‘akao AYdh. sfdw &136 (150 ng) in

di chl or onet hane (80 stirre 1I\/I aqueous sodi um hydr oxi de
solution (15 nmol) under nitrogen. The bi phasic m xture was vigorously

stirred for!-!7§ ho:;rs at room tenperature, WO 98/ 49166
PCT/ EP98/ 0 - then the aqueous phase was separated and extracted W|th

ethyl aggtate (2a%Mm solution of sodium bis(trimethylsilyl)amide in tetrahydrofuran-(2.2
mmol) was added dropwiée to a stirred, ice.-cooled' solution of the substrate (2
- mmol) in anhydrous tetrahydrofuran (8 ml) under nitrogen and the solution
stirred for 1 hour at 0°C before being cooled to -70°C. The alkyl halide (2 -
mmol) was then added, thé cooling bath removed and the resulting solution
15 stlrred for 24 hours at room temperature then evaporated under reduced
pressure The residue was partitioned between ethyl acetate (40 mi) and
aqueous sodium bicarbonate solution (30 mi), then the organic phase
separated, dried (MgSO,) and evaporated under reducéd pressure to yield
the crude prodbct, which was purified by column chromatography on silica
20 gel _ .
Alternatively, a 0.5M solution of botassium bis(triméthylsilyl)amide in
toluene may be used, with anhydrous toluene as solvent, and the alkylation
conducted at about 40°C for 20 .hours.

25 Method D . '
A solution of the substrate (4.8 mmol), the alky! halide (4.8 mmol) and
Aliquat (TM) 336 (150 mg) in dichloromethane (80 ml) was added to stxrred
1M aqueous sodium hydroxide solution (15 mmol) under nitrogen. The
biphasic mlxt.ure was vigorously stirred for 72 hours at room temperature,



25 m). The extracts were conbined with the organic phase and this sol ution
dried (MgSO4) and evaporat ed under reduced pressure to give the crude 5

- pr oduct , i s purified by colum chromatography on si lpcg# t hod
E Tri phewﬁﬁ’g%gﬁ. ne (1.77 mml) and the al kanol (1.77 mol) \Aelirag/bgglc)i/gd to
a stirred solution of the substrate (1.60 mmol) in anhydrous 10
tetrahydrofuran (10 m). The resulting solution was cooled to -5[err]C and
di et hyl azodi carboxylate (1.77 mmol) added dropwi se, then the reaction

m xture allowed to warmto roomterrpe gture stirred for 18 hours and
evapor at ed under .reduced pressure. resi due was partitioned between -

et hyl ace 53;5]'% par at ed,
conbi ned Smﬁétftrffgqﬂ%%u et hswqg?’efgst%e}azéx‘% ?g.(?:![é Qﬂg%@g vﬂ{rg?{h?ﬁae&;%%:@a,g phase,
dried (Na2S@al). dine @dmtswemjcmmumedrwlﬂuﬁwmgaemsmhasetmd/tmé Solutiencr ude

duct, fied b I | .
EEEPXEAH &eég%so,, uarnld elv%por teg un gp re ucegapre surg X g?vrc]a t%le clrgge 9¢

S L SRR U PP S T

title conpound of Preparation 13 and 2-chl oronet hyl pyri di ne, using the
procedure of Preparation 15B [err] (CDA3): 1.18 (3Ht), 1.43 (3Ht), 2.00
(2H M, 3M£2M|§p 25 4.18 (2H,t), 5.95 (2Hs), 7.03 (2H, M, 7.16 (2H m,

7.46 (1Hm, hg@%pm%ﬁ %%'ﬁl‘u%lul) a%dﬁﬁe(ajrﬂ_a'n(a (1:} mmo‘)%vhlér%) LRVE: 1z

390 (NH)[err]
PCT/ EP98/ Qddéd to %%tm%&'%%ﬁ%ﬁ' éMthd substrate1BEROIPIMCA s - Propyl -
-(pyridin-2-vl)nmethyl -1, 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7- one
10 tetrahydrofuran (10 mi). The resulting solution was cooled to -5°C and dlethyl
azodlcarboxyiate (1.77 mmol) added dropwise, then the reaction mixture .

allowed to warm to room temperature, stirred for 18 hours and evaporated'

‘under reduced pressure. The residue was partitioned between ethyl acetate . - '_ ErxaclizE sl

(30 ml)-and water (30 mi), then the organic phase separated, combined wnth ”
15 an ethyl acetate extract (50 mi) of the aqueous phase, dned (Na2804) and
evaporated under reduced pressure to yield the crude product, which was

purified by column chromatography on silica gel.

ARATION 16

20

lo[4.3-d]pyrimidin-7-one
Obtained as a white foam (15%) from the title compound of
Preparation 13 and 2-chloromethylpyridine, using the procedure of
Preparation 15B. § (CDCl;): 1.18 (3H,t), 1.43 (3H,t), 2.00 (2H,m), 3.02 (2H,q),
25 4.18 (2H,1), 5.95 (2H,s), 7.03 (2H,m), 7.16 (2H,m), 7.46 (1H,m), 7.60 (1H, m)
8.52 (1H,d), 8.58 (1H d), 11.20 (1H, s) LRMS: m/z 390 (M+1)".



5 Ootained as a white foam (22% fromthe title conmpound of
Preparation 12 and 2-chl oronet hyl pyri di ne, using the procedure of
Preparation 15D. [err] (CDC3): 1.01 (3H,t), 1.17 (3H), 1.90 (2H m, 2.00
(2H, M), 2.9D98M9169, 4.20 (2H,t), 5.96 (2H,s), 6.99 (1H d), FCDEPISIORAET),
7.17 (2H M, 7.44 (1 HmM, 7.60 (1 HmM, 8.54 (1 Hd), 859 (1 Hd, 1 1.20
(1 Hs). 10 LRVMS: mz 404 (Mtl)[err]. PREPARATION 18

3- Et hyl - 5- (2- n- propoxyphenyl ) - 2- (pyri di n-2-yl ) met hyl - 2. 6-di hydro-

7H pyrazol o[ 4. 3-d] pyri m di n-7-one 15 Obtained as a white solid (22%
fromthe title conpound of Preparation -B8-and 2-chl oronet hyl pyri di ne, using

the procedure of Preparation 15B. A yield of 43% may be achi eved using the
procedure of Preparat|on 15C. [erEﬁ.élﬁm&Q:ﬂ.ﬁ.JZ (3Ht), 1.30 (3Ht), 1.99
{ . 7 -7.14 (3H 7. 20

(2H, M, 3.00 (2k,s , _ ' 00- ' 3H .
(1H, m, 7.42 (1R, 7001 STAT 20 T, o) S oS —PREEYA09: 0. 87
(1H,s). LRVS: miz 390 (|v|+1)[ =T o Yo

5- (2- Et hoxyphenyl ) - 3- n- pr opyl - 2- p yri |n 2>yl met y-2 6- di hydr o-
7H pyraz8l o] 4. 3CHtanedEsoa whitedoam32%) from tiebtitls (mdpamcaoﬂ\hl te foam (59%

the pr ocedu IR SRR A 21 Ry Rt 1 RRRCRBRE Bf 1. 60 (3H. 1),
(Lo 7 o PiEag 190y 5 (S0P 2“%“%%”?’1 i %’uﬁg‘?émﬁﬁ%%g?( I o),

é(c):T ?Epg é}aozozH mg/?gmm-x QQ@ZONEH)JDeBGB (2B%), 6.99Q1RR) "PO8G1H,d), 7.17
éﬂm) a4 (1H, m) 760(1Hm) 854(1Hd) 859(1Hd) 11.20 (1H, s).

10 LRMS miz 404 (M+1)

7H- 4, 3-d]pyrimidin-7-one

15 | - Obtained -as a white solid (22%) from the title compound of Preparatlon -'
13 and 2-chloromethylpyridine, using the procedure of Preparatlon 158 )
A yield of 43% may be achieved using the procedure of Preparation |
15C. & (CDCly): 1.12 (3H't) 1.30 (3H t), 1.98 (2H,m), 3.00 (2H,q), 4.17 (2H,1),
5.68 (2H,s), 7.00-7.14 (3H,m), 7.20 (1H,m), 7.42 (1H, m) 7.60 (1H, m) 8.40
20 (1H,d), 8. 58 (1H d), 10.87 (1H,s). LRMS: miz 390 (M+1)*.

25 Obtained as a'white foam (59%) from the title compound of
Preparation 14 and 2-chloromethy|pyridiné, using the procedure of
Preparation 15B. S(CDCI:,): 0.98 (3H,t), 1.60 (3H.1), 1.76 (2H,m), 2.98 (2H,1),
4.30 (2H,q), 5.70 (2H,s), 7.06 (2H,m), 7.15 (1H,m), 7.22 (1.H,m); 7.44 (1H,m),
7.82 (1H,m), 8.41 (1H,d), 8.59 (1H,d), 10.90 (1H,s). LRMS: m/z 390 (M+1)".
30 '



5- (2-n- Propoxyphenyl ) - 3-n-propyl - 2- (pyri di n- 2- yi ) met hyl - 2. 6- di hydr o-

7H-pyrazol o[ 4. 3-d] pyri mdin-7-one 5 Obt ai ned as a white foam (54%
fromthe tilhoggsigpound of Preparation 12 and 2-chl oronet hyl gy glm 44Si Ng
the procedure of Preparation 15B. [err] (CDCl[err]): 0.98 (3H t), %%

(3Ht), 1.77 (2H M, 2.00 (2H M, 2.99 (2Ht), 4.19 (2Ht), 5.74 (2H59),
7.04-7.16 (1H M, 7.20 (I1H M, 7.44 (1H M, 7.64 (1H M, 8.41 (1Hd), 8.59
(1H,d), 10.90 (1H,s). LRVMS: niz 10 404 (Mtl)[err]. PREPARATION 21
5-(2-n- Propoxyphenyl) 3-n- propyl - 2- (pyrlgjln 3-yl) met hyl - 2. 6-di hydro-
7H pyrazol o[ 4. 3-d] pyri m di n-7-one 15 Obt ai ned as a cream foam (32%-
fromthe title conpound of Prepar FR . 3gchl or onet hyl pyri di ne, using
: 0.98 (3Ht) 1.14 (3Ht),
i 04

1.78 (2H'm), 2. 66(2niRrey : , » /
(1H, d), 714(1Hm),724( . "), 8.40 (1H, d),
8.59 (2H,m, 10.91 (1Hs). 26--BWR ¥]. PREPARATI ON 22

4- (2- Phenyl et henmwéodagbw@e@y@%nfgém g‘an{@%%@ﬁrﬁ%mﬁa of Was added to a

stirred m xture of 25 benzal
4- net hyl pyr Paeparation21 Band 2-Gflorométhyipyddines usingithe iprgcaturé gk e heated for

20 hours at _150C. .The, cool reacti artitioned between
di chl or omet FAARAMEAONHSB. aﬁ&cﬁﬁ'ﬁqg@&fg’%ﬁd?ﬂﬁ]@lj‘&?@k?ﬂ@ﬁ(ﬂm&l(Mh (20 m)),

(80 m) of P, LR AR fh of 84 (FRsk 7 udefe (TR TR0 S "o

PCT/ EP98/ 022544 (Bm), 7.64 (1H,m), 8.41 (1H,d), 8.59 (1H,d), 10.90 (1H.s). LRMS: m/z
10 404 (M+1)" |

RATION 21

i(z-n-Proooxvnhenvn 3—rmmovl-2 (ovndm-a-wlmethvl-z B-dihydro- sebiisg @ mie s
H- rolof4,3-d idin-7-one ' . T ARSI A

15 _ | Obtamed as a cream foam (32%) from the title compound of
- Preparatlon 12 and 3-chloromethylpyridine, using the procedure of
'F_'reparatton 168. & (CDCly): 0.98 (3H,1), 1.14 (3H,1), 1.78 (2H,m), 2.00

(2H,m), 2.92 (2H,1), 4.19 (2H,1), 5.58 (2H,s), 7.04 (1H,d), 7.14 (1Hm), 7.24 Lo

(1H.m), 7.43 (1H,m), 7.48 (1H.m), 8.40 (1H,d), 8.59 (2H,m), 10.91 (1H s) e
20 LRMS: m/z 404 (M+1)". . e

PREPARATION 22
4-(2-Phen e tidazin |
Zinc chloride (820 mg, 6 mmol) was added to a stirred mixture of
25 benzaldehyde (6.11 mi, 60 mmol) and 4~rr_1_ethy|pyridazihe (2.83 g, 30 mmol)
and the resulting mixture heated for 20 hours at 150°C. The cool reaction
mixture was partitioned between dichloromethane (40'm|) and 2M aqueous
sadium hydroxide solution (20 mi), then the organic phase separated,
combined with a dichloromethane extract (80 ml) of the aqueous phase, dried . =~



(Na2SO4) and evaporated under reduced pressure. The residual pale brown oil
was purified by colum chronmat ography on silica gel, using

di chl or onet hane: net hanol (99:1) as eluant, to give the title conpound (3.65
5 g) as a W solid. Found: C, 78.95; H 5.52; N, 15.8S1/EP98/02257
Cerr]Herr errfameqwres C, 79.10; H, 5.53; N, 15.37% 8 (CDCl 3): 6.96 -
Hd), 7.45 (5Hm, 7.55 (2H,m, 9.12 (1H,d), 9.30 (1H,s). LRVMs: nmz 183
Mrl)[err]. PREPARATI ON 23 10

- (2- Phenyl et henyl ) pyri dazi ne Obtained as a solid (59% from

-net hyl pyri dazi ne, using the proceduregef Preparation 22. [err] (CDQ 3):
.12 (1H,d), 7.34 (3H, M, 7.56 (2H d), 972 (1H,d), 8.37 (1H,s), 8.50

(1
(
3
3
7
(1H s), 8. GQ\IééB@TS))and-%orﬁisﬁ dritfer rddoddeprelssurkd REFRARAEI Phle2drown
4- (2- Phenyl et henyl') pyri m dine Qotained as _a solid (77%, from

4- et hyl pyrpmsr\@-lﬂ by columpehromategraphy ppsiicedelsing. [err] (CDCI 3):
7.
(1

g
H's). PR Esﬁﬁp&%%%wﬁg%éﬁﬂéﬁﬁ%gﬂa o e il IoPQURLILES: i ougn

a sti ”66 sg} Hé'a%‘al@fbr?ﬁﬁ édna' %@aﬁapguwds@ms SHNERF.39.1 QLHAONS 3- 60 g,

0.02 nol) in nmethanol at -10C. After 30 mi nutes the m Xt ure was

purged wit hrequllresg@n?QSﬁdl-hﬁlﬂﬁaNHﬁcB'l%e S((QQIJIQ)QG a8 OH.dp 4% hkb),
portionw se_and the resultin edfo s at room
t enper at ur e/ -Sh@H. Bl Pi g R, rio {r@gs hc 8?%'\’{2]'1\7! hydr ochl ori c WO
98/ 4_9166 PCT/ EP98/ 02257 -93-
10 -(2-P envipvridazine |
Obtained as a solid (59%) from 3-methylpyridazine, using the
procedure of Preparation 22. 3 (CDCl3): 7.12 (1H,d), 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)", |
‘15 _ .
P \TION
4-(3-Phenylethenyl)pyrimidine |
Obtained as a solid (77%) from 4-methylpyrimidine, using the
procedure of Preparation 22. S(CD_CI3): 7.06 (1H,d), 7.36 (4H,m), 7.58 '
20 (2H,m), 7.92 (1H,d), 8.69 (1H,d), 9.14 (1H,s). B

- PREPARATION 25
4-H lpyridazi
Ozone was bubbled through a stirred solution of the title compound of
25 Preparation 22 (3.60 g, 0.02 mol) in methanol (150 ml) at -10°C. After 30
minutes the mixture was purged with nitrogen, sodium borohydride (750 mg,
0.02 mol) added portionwise and the resuiting solution stirred for 2 hours at

room temperature. The reaction mixture was acidified with 2M hydrochloric .



acid, then basified with 0.880 aqueous ammoni a sol ution and evapor at ed
under reduced pressure. Purification of the residue by colum

chr omat ogra h%vtgrll 6S| lica gel, using an elution gradient of dpchkpssmapézhane:
5 met hanol %% o6: 4), provided the title compound (1.64 g) as a tan-
col oured SO|Id Found: C, 54.26; H, 5.42; N, 25.01. CJerr]Herr]Nerr]O
requires C, 54.54; H, 5.49; N, .25.44% [err] (CbAd 3): 3:.12 (1H,s), 4.82
(2H,s), 7.54 (1Hd), '9.12 (1H,d), 9.16 (1H,s). LRVS: mz 111 (M+l)[err]. 10
PREPARATI ON 26 3- Hydr oxynet hyl pyri dazi ne (btained as a solid (76% fromthe
title corrpound of Preparation 23; using B3e procedure of Preparation 25. °

[err] (cDO %@6 (?(ajsrﬂleﬁ)w,ﬁﬁp%%o(%" (ﬁ@#s aé-);ﬂ%nfazé'blﬂi@n %n@@véé/ %d 15

PREPARATI ON roxymet pyri tal ned as ello 1d (83%

from the titingespamescstdip tB‘ssE’feeDIaUﬁﬁoaunthhelsem@Je bp cphmmedure of
Preparation 25. 8 (CDC 3) 2.88 20 _(1H, 1H.d), 8.72

% 4.78
(1H,d), 9. 1@h(qmamgraprqunrsdrnacy¢lwleg en| PMSWW @&‘alweméhamm ori de

contal ni iy PhNEEl 92 860, GIdkal P (EECEmACUEY GEaF BT ' 16 e

oacti on Colliffeatd e F ol €9 SHBIVES. 42 NZBI0 PRI OTEquiPs,

evapor at ed under reduced pressure. The resi due was azeotroped with tol uene
(40 M) to f54r$145|H 514@ o, 28614%1 BLCESIHo3AR (1H.9), g)B%é?fé\Sbﬂo%(ﬂdeD.d whi ch -

was of WO 9
PCT/ EP98/ 025572 (‘glzi d) 9 16 (1H,s). LRMS: m/z 111 (M+1)".

10 ) - P - ON: .
3-Hydrox hylpvridazine
Obtained as a solid (76%) from the title compound of Preparation 23. R
using the procedure of Preparation 25 & (CDCl,): 3.66 (1H,s), 4.92 (2H,s)'._-:;;.-_ B Tt
7.48 (2H,m), 9.06 (1Hd). - | S
15

PREPA 7
dro l Ipyrimidi _
Obtamed asa yellow solid (83%) from the title compound of
Preparation 24, usmg the procedure of Preparation 25. & (CDCI3) 288
20 (1H,5), 4.78 (2H,s), 7.36 (1H.d), 872 (1H,d), 9.18 (1H,s). -

PREPARATION 28
- I ipyridazi ori
Thionyl chioride (3.05 mi, 42 mmol) was added to an ice-cooled flask
25 containing the title compound of P_xfeparatiqn 26 (920 mg, 8 mmol) and the
reaction mixture stirred for 45 minutes at room temperature, then evaporated
under reduced pressure. The residue was azeotroped with toluene (40 mi) to

furnish the crude title compound (1.4 g) as a brown solid, which was of



sufficient purity for generating the free base required for use in
subsequent al kyl ation reactions. [err] - (DVBGd6): 4.98 (2H,s), 7.80 (1H m,
7.90 (1H.d), 8.19 (1H,s), 9.22 (1 H d). 5 PREPARATI ON 29

3- Et hyl - Syfcogmopgeopoxyphenyl ) - 2- (pyri dazi n- 3-yl ) net hyl - 2. 6- ﬂchm,@gg;ozzs-;

7H pyrazol o[ 4. 3-d] pyrim di n-7-one Obtained as a foam (28% fromthe title.
conpounds of Preparation 13 10 and Preparation 28 (free base), using the
procedure of Preparation 15C. [err] (CDO3): 1.13 (3Ht), 1.34 (3Ht), 2.00
(2H, M, 3.08 (2H,q), 4.18 (2Ht), 5.88 (2H,s), 7.04 (1H d), 7.11 (1H m,
7.46 (3H m, 8.40°(1Hd), 9.15 (1Hd), gk0.92 (1 H s). . LRMS: m'z 391
(Mtl)[err]. 15 PREPARATI ON 30

5- ( 2- n- Pr opafficisremdrity &r@anémwgtﬂe(fme b@@requ&e;dlf&:m@vi subsEquent

di hydro- 7H yrazol o[ 4. 3-d] pyrimdin-7-one as a cream foam (25% .
oM t he.  ARARIGENSFOGHERS oF (PMEbch 98 (BTGB S amn A (Y1848 base).

using the O Preparation 15C. [err] (CDO3): 0.93 (3H1t),
1.10 (3H,t§){,ﬁ%ig§"2§é&?’nﬁ%; 1.98 (2H, M, 2.99 (2H,t), 4.16 (2H,t), 5.84

(2H,s), §7.00 (1H,s), 7.08 (1H m, 7.41 (3H m, 8.38 (1 H,d), 9.12 (1H,d),
10.90 (1H,s). .LRVS: miz 405 (Mrl)[err]. PREPARATION 31 25
5- (2- n- Propoxyphenyl ) - 3- n- propylE&EﬁABA_'ﬂm_ﬁ_Q4 yl) met hyl -
2. 6-di hydro- 7H; o\ o] [4 3-d din-7; d as a gum (13% from

the title conpetr b)-REQDOXYDRE {pyraazin Y15 %9-q18YEE0-1 he
procedure of Preparation 1@'@2!@%%&%#& 99; N, 20. 69.
C22H24N6Q2 requires C, 65 ; 0 WO 98/ 49166
PCT / EP98/ 02257 Obtained as a foam (28%) from the title compounds of Preparation 13
10 - and Preparation 28 (free base), usmg the procedure of Preparafcnon 15C. &
(CDCl3): 1.13 (3H,1), 1.34 (3H,1), 2.00 (2H,m), 3.08 (2H,q), 4.18 (2H,1), 5.88
- (2H,s), 7.04 (1H,d), 7.11 (1H, m) 7.46 (3H m), 8.40 (1H, d) 9.15 (1H, d) 10.92
(1H, s) LRMS: m/z 391 (M+1)

15 PREPARAT]

dihvdro-7H- lol4.3-dJpyrimidin-7-0

Obtained as a cream foam (25%) from the title'compounds of |

Preparation 12 and Preparation 28 (free base), using the pfocedure of

20 Preparation 15C. & (CDCl3): 0.93 (3:H.t),_._1.10 (3H.1), 1.73 (2H,m), 1.98
(2H,m), 2.99 (2H,1), 4.16 (2H.1), 5.84 (2H,8), 7.00 (1H,s), 7.08 (1H,m), 7.41
(3H,m), 8.38 (1H,d), 9.12 (1H,d), 10.90 (1H,s). LRMS: m/z 405 (M+1)".

25

6-dihvdro-7H- lo -dlovrimi in-7-on

Obtained as a gum (13%) from the title compounds of Preparation 12
and Preparation 25, using the procedure of Preparation 15E. Found: C,
65.19; H, 5.99; N, 20.69. Cy,H24NgO, requires C, 65.33; H, 5.98; N, 20.78%.



-95- [err] (CDA3): 0.99 (3H,t), 1.13 (3Ht), 1.85 (2H M, 1.98 (2H m,
2.92 (2Ht) 4.15 (2H t), 5.77 (2H,s), 7.02 (1H,d), 7.12 (1H M, 7.35
(1H, d), ie%% , 8.48 (1H,d), 9.10 (1Hd), 9.16 (1H s), Focrepdshhhsy) -
LRVS: m z Mt1l)[err]. 5 PREPARATI ON 32
5- (2-n- Propoxyphenyl ) -3-n-propyl - 2-(pyri m di n-4-yl ) nmet hyl - 2. 6-
di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7-one Cbtained as a white solid (9%
fromthe title conpounds of Preparation 10 12 and Preparation 27, using
t he procedure of Preparation 15E. [err] é\ﬁDG[err]) 0.96 (3H,t), 1.12
(3Ht) 1.76 (2H'mM, 2.00 (2H M, 2.94 ( t), 4.16 (2H,t), 5.61 (2H,s),
6. 98 (1H, d) 5 (COBL:10:89X3HH, 1013 3HitN.85 (244 ;uﬁ,ga)zm .62k 4
(1H d), 9.18 <(C1H sé 10X94)(1H sga ghws Eﬂsz() ( E" @Ht) £18
PREPARATI ON(38,1), 5.77 (2H,s), 7.02 (1H,d), 7.12 (1H,m), 735 (1H d) 44 (1H m) 8.48

pz)r(()f)yl4 > Ch ?ﬁyﬁgy M&i}%z‘y %Eﬁ-& s%d&,??%ld] ;W%y'&ﬁ 5 @933)? a yell ow

foam(40% fromthe title conpound of Preparation 12 and

2, 4-di chl or o- 5- chl or onet hyl pyri m di ne (Annal en, 1966, 20 692. 119), using
the procedure of Preparation 15B. PREPA MWONR2 0.97 (3H,t), 1.07 (3H1t),
1.80 (2H, M, 1.98 (2H, : , 7.
(1H,d), 7.10 (1H
LRVS: mz 474 (I\/H)[err].d-
5-(2-n- Propoxyphenyl) -
di hydro- 7H pyr az @isthihed-44 aww.tmsbha (g%)rfmﬁm:e tmé benmﬁnaywp?épﬂaﬂeﬁr ation
33(523 mg, 1.1 nmol) was added to a solution of triethylamne (3. _
21.5 muolo) 12 anchBreparation 27 ) using the peeredure of Preparation 15E. S(CDCI;;) N

0.96 (3H,1), 1.12 (3H,t), 1.76 (2H,m), 2.00 (2H,m), 2.94 (2H,t), 4.16 (2H.1),
5.61(2H,s), 6.98 (1H,d), 7.05 (1H,d). 7.10 (1H,m), 7.46 (1H,m), 8.40 (1H, d)
8.64 (1H,d) 918(1H 5), 10.94 (1H, s) LRMS: miz 405 (M+1) |

15

propyl-2 6-dihydro-7H-pyrazolo imidin-7-one . . T
Obtained as a yellow foam (40%) from the title compotind of BT
Preparation 12.and 2,4-dichloro-5-chloromethylpyrimidine (Annalen, -1966,
20 692, 119), using the procedure of Preparation 15B. & (CDCls): 0.9?.(3H,t),
1.07 (3H.1), 1.80 (2H,m), 1.98 (2H,m), 2.95 (2H,1), 4.14 (2H.1). §.57 (2H,s),
7.00 (1H.,d), 7.10 (1H,m), 7.46 (1H,m), 8.13 (1H,s), 8.39 (1H,d), 10.95 (1H,s).
LRMS: m/z 474 (M+1)". |

25

'.dr-7—va lo{4.3-dlpvrimidin-7-0

The title compound of Preparation 33 (523 mg, 1.1 mmol) was added
to a solution of triethylamine (3.0 ml, 21.5 mmol) in ethanol (25 mi), followed



WD 98/ 49166 _ PCT/ EP98/ 02257
-96- by 10% pal | adi um on charcoal (150 ng), and the m xture hydrogenated
for 1 hour at 276 kPa (40 psi) and roomtenperature, then filtered. The

filtrate wpsp sgpségred with an et hanol wash (50 m) of the fip¢prpmadzand
then evaporated 5 under reduced pressure. The residue was suspended in
water (15 nml) ‘and the m xture extracted with ethyl acetate (50 m), then
the extract was dried .(Na2SO4) and concentrated under.reduced pressure.
The residue was purified by colum chromat ography on silica gel, using

di chl oronet hane: nethanol (98:2) as elu to afford the title conpound
(243 ng)- as a cream 10 foam [err] ( [err]) 0.96 (3H,t), 1.06 (3Ht),

1.79 (2H mby 1090péikad ch3 6 01
(10). 703 (TR 1B (i f@”ﬁ&"‘?@ o sreBidrioRtal ef )

10. 91" ( 1H, d)ounathaYe kiPa (4@930ranp)r[09m }emmgmmemﬂlteeedlsrhe filtrate was

gl E;/g?/l) ?é%yﬁa@oﬁ%@gﬂﬂq%ﬁ?lﬁqﬁ{ﬁ@ﬁ %&? ﬁ]ﬁ&?yda@%fm&ﬂqp%%df romthe

title cospaurderabdbeedpreds FB8idd g. Chem,
1973, 38, 2049) usmgatéﬁéeug?ogggur%l oF%ﬁ%&?ﬁ%W@%@rq%ﬁbf&GS

1.08 (3H,t)th ernlzmr@axmap;edlma gty ac)e;atecﬂsommmqmtﬁtqa)extrhcma(sw;éd 5. 66

550 (2H, J“aﬁ@%m#@%ﬁ%@ ingley YaaCh ol Thestasobinaresn) 56

5- (2- n- Pr opapified
di glydpo r7IC—)|- pyrazcr}f)g[élmgﬁld pyrim Bg aﬁp?%ﬂﬁd&?% %éeéags&‘z{i&gr%e%%?%am (25%

from t he t iméthanoh{f2Pas Bluamneptar affdrd thd ftlecompooid (2483 1Righwkpy esime (J.
Og. Ch

(b (o 108y (G0 8b abg SPob Y8 S s 1 BB ) 285 > 1o
. (2H.1), 4.13 (2H,1), 5.51 (2H,s), 7.01 (1H,d), 7.09 (1H,m), 7.43 (1H,m), 8.38
(1H.d), 8.63 (2H,s), 8.15 (1H,s), 10.91 (1H,s). LRMS: m/z 405 (M+1)*.

PREPARATION 35
IR ¥ Ethyl:5-(2-n- monoxvohenvll—Z (ovrazm-z-vnmethm 6 .
dihydro-7H-pyra = idin-7-0
Obtained as a foam (46%) from the tltle compound of Preparation 13
'and 2-chloromethylpyrazine (J. Org. Chem., 1973, 38, 2049), using the
procedure of Preparation 15B. & (CDCl,): 1.08 (3H t), 1.34 (3H,1), 1.96 (2H,1),

20 3.06 (2H,q), 4.14 (2H.1), 5.66 (2H,5), 7.00 (1H,d), 7.08 (1H,m), 7.42 (1H,m),
8.37 (1H,d), 8.46 (1H,s), 8.50 (2H,s), 10.84 (1H,5). LRMS: miz 301 (M+1)",

25 ihydro-7H- lo[4.3-d]pyrimidin-7-one
Obtained as a cream foam (25%) from the title_com;.)o'und of
Preparation 12 and 2-chloromethylpyrazine (J. Org. Chem., .1 973, 38, 2049),
~ using the procedure of Prep'aration 15B. 8 (CDCly): 0.97 (3H,1), 1.08 (3H,1),



WD 98/ 49166 _ ' PCT/ EP98/ 02257 -97-
1.78(2Hrr) 1.98 (2H M, 2.99 (2Ht), 4.16 (2Ht), 5.66 (2H,s), 7.01

(1H, d), 7.41 (1H, m, 8:39 (1Hd), 8.44 (1H,s), %% dgfobhs®)
10. 85 (1H, é&‘%ﬁ@ mz 405 (Mrl)[err]. 5 PREPARATI ON 37 Fetiep 7

4- (2- Et hoxybenzam do) - 3-net hyl -1 H pyrazol e-5-car boxani de Cbtained from

4- am no- 3- net hyl - 1H pyr azol e-5-carboxam de (J. O g. Chem, 1956, 21, 833)
and 2-et hoxybenzoyl chloride, by analogy with 10 Preparation 9, as a white
- powder (83%. 8 (DVSGd6): 1.44 (3Ht),2.28 (3H's), 4.28 (2Hq), 7.06

(IH M, 7.19 (2H M, 748 (2H m, 800( d), 10.46 (1H,s), 12.88 (1H,s):

LRVS: m'z 2§ hEHT jﬂ?ﬁg’ 8 41 '

4- (2- Met hoxyben%r@e) sj38-$1-pr pyl - %%’yﬁa@ozﬂ -%‘grsb‘%?as 781(93ﬁaq)ned from
the title cdnm)(m‘d oy, 7Rt1em-l o)) ammuam B-44ndHhs)x BB E), qblgyccnqlp-s)
anal ogy wit paratlo AS a white powder (55% . [err] © 0.84
(3H), 155L8N§ éMc"éMt) 4.00 (3H,s), 7.08 (1H m, 720(1H d),
7.28 (1H, 7. 44 (1H s), 7.54 (1H n), 10.62 (1H,s). 20 LRVS: miz 303
(M+1)[err ' PREPARATI ON 39

5-(2-Et hoxyphenyl) 3- et hyl - 1. 6- dPREBARAHQN BZzol o[ 4. 3-d] pyri mi di n- 7- one
Obtained fromthe title conpound of Prearatlon 37 by anal ogy with 25
Preparation 12, ast-ba-wiNQXyDeRLamicodemetlyvea ERGEC rboxamidesH, t ), 2. 40

1250 (11 o) 15 ayapre ot 4 fbhiso’s; 49@%“%#53?@% s{ch 8l i
PCT/ EP98/ 02&hém., 1956, 21, 833) and 2-ethoxybenzoyl chloride, by analogy with
10 Preparation 9, as a white powder (83%). 5 (DMSQyg): 1.44 (3H,t), 2. 28
(3H,s), 4.28 (2H,q), 7.06 (1H,m}, 7.19 (2H, m) 7.48 (2H, m) 8.00 (1H d),10.46~
(1H,s), 12.88 (1H s) LRMS: m/z 289 (M+1)". '

| P TION 38
15

Obtained from the title compound of Preparation 7 and 2-

methoxybenzoyl chioride, by analogy with Preparation 9, as a white powder “F7 T
(55%). & (DMSOgg): 0.84 (3H,t), 1.55 (2H,m), 2.79 (2H,1), 4. 00"(3H s),7.08 T
- (1H,m), 7.20 (1H,d), 7.28 (1H,s), 7.44 (1H,s), 7.54 (1H,m), 10.62 (1H, s) |
20 LRMS: m/z 303 (M+1)". .

Obtained from the title compound of Preparation 37, by analogy with
25 Preparation‘12, as a white solid (92%). & (DMSOgg): 1.30 (3H,1), 2.40 (3H,s),
4.12 (2H,q), 7'.05 (1H,m), 7.14 (1H,d), 7.46 (1H,m), 7.68 (1H.d), 11.90 (1H,s),
13.68 (1H,s). LRMS: m/z 271 (M+1)".



- 98- PREPARATI ON 40

5- (2- Met hoxyphenyl ) - 3- n- propyl - 1. 8-di hydr o- 7H pyrazol o[ 4 3-d] pyri m di n-7-
one 5 : Obtai ned fromthe title conpound of Preparation 38, by anal ogy
W th Prepawsx98491652, as a white solid (719 . [err] (DVSQd6) PCE/EXRSOZASL ),
1.76 (2H m, 2.80 (2Ht), 3.85 (3H,s), 7.08 (1H M, 7.17 (1Hd), 7.49
(IHm, 7.64 (1Hd), 11.47-11.94 (1H,br), 13.69-13.94 (1H br). LRVS niz
285 (M+l)[err]. 10 PREPARATI ON 41

5- (2- Met hoxyphenyl ) - 3-n-propyl - 1-(pyridin-2-yl)methyl-1 .6-dihydro-7H
pyrazol o[ 4. 3-d] pyri ni di n- 7- one Obt ai nedggs a white crystal line solid (38%
fromthe title conpound of Preparation 40 and 2-chl oronet hyl pyri di ne, using
the procedure of 15 Preparation RREPARAHON 4D 67.00; H_5.60; N, 18.49.
Cerr]Herr] [ ; . [err] (CDCIB)

1.01 (3H t), VB : Wrazalold 3-dlpurimidin- 99
(1H, d), 705(1Hd) 716(2Hrr) 747¢§Hm 759(1Hrr) 848(1Hd)
8.58 (1H d), 10.88 (1H,s). 20 PREPARATI ON 42

S O A R e T A, i
yraz b o3 My | 9

| ien dara a1 e ) (Stdithd, 7?&2% h
Tis e A e d A ey
C[err]H[er(r)%N?erHDelerr] Hggj?) 46 gwreg ) %) ﬁ') 1 )19 09%

[err] (CDA#B) 4711ﬁ94«$|-wr) 13269313(93,w1sﬂbr)4LR8A$ Fhizop8s @aﬁﬁ (2H,s), 7.08
(3H, M, 7.20 (1H m, 4 (1H m, 7.62 (1H M, 8.42 (1 8.59 (1H,d),
10. 88 (1H,s). LRVE: rﬂz 362 (M) [err]. . WD 98/ 49166

PCT/ EP9g} 02257

P, TO

i -2-\leethvl 1, G-mhvdro-7H-
" pyrazolol4. 3-dipvrimidin-7-0

Obtained as a white crystalline solid (38%) from the title compound of ~

Preparation 40 and 2- chlbromethylpyridin'é' us'ing thé p'ro'cedure of .
15 - Preparation 15D Found: C, 67. 00; H, 5. 60 N 18. 49 Cz,H21N502 requ:res
- C,67.18; H, 564 N,18. 65% S(CDC!s) 1.01 (3H,1), 1. 90(2H m), 2.98 (2H t), |
4.03 (3H,s), 5 96 (2H.s), 6.99 (1H,d), 7. 05 (1H d),7.16 (2H.m), 7.47 (1H m),’
7.59 (1H,m), 8.48 (1H d), 8. 58 (1H d) 10.88 (1H s).

20 o - PA' "ON4
§_—JZ-Ethoxvohenvn-ﬁ-methvl-Z—(ovridinéz-vl)methvl-z.6-dihvdro-7H-

ra - i 'Ziin- -one
Obtained as a white foam (21%) from the title cbmpbund of
Preparation 39 and 2-chloromethylpyridine, using the procedure of
25 Preparation 158, Found: C, 65.30; H, 5.08; N, 18.79. CyoH,sN5O,; 0.30 H,0
requires C, 65.49; H, 5.39; N, 19.09%. 3 (CDCl;): 1.59 (3H,1), 2.57 (3H,s),
4.28 (2H,q), 5.66 (2H,s), 7.08 (3H,m), 7.20 (1H,m), 7.44 (1H.m), 7.62 (1H,m);
8.42 (1H,d), 8.59 (1H,d), 10.88 (1H,s). LRMS: m/z 362 (M+1)".



-99- PREPARATI ON 43 5-(2- Met hoxyphenyl ) - 3-n- propyl - 2- (pyri di n-2-yl ) net hyl -

6-di hydro-7H pyrazol o[ 4. 3-d] pyri m di n-7-one 5 bt ai ned as. a whi te
crystalli ‘{‘)’ (29% fromthe title .conpound of Preparat ipph Sﬁﬁ
2-chl or orrg'%?@? | di ne, using the procedure of Preparation 15B. Foun

66.93; H 5.61, N 18.61. Cerr]Herr]Nerr]Jerr] requires C67 18;

H 5.64; N, 18.65% [err] (CDCO[err]): 0.96 (3Ht), 1.76(2H, M, 2.98 (2H1t),
4.03 (3H,s), 5.68 (2H,s), 7.05 (2H,2xd), 7.16 (1H m, 7.21 (1H mM, 7.46 10
(1H M, 7.62 (1H M, 8.41 (1Hd), 8.58 éng.d), 10.78 (1 H,s). LRVS: nmliz 376
(Mtl )[err] . PREPARATI ON 44 TooT ' '
5-[5-(4-t-But oxycar bonyl pi per azi ) - 2- n-propoxyphenyl ] -3-n 15
propyl - 2- (pyri di n- 2- yl)nethyl %ﬁéﬁrﬁﬁ%razol o[4 3- d] pyri m di n-7- one
bt ai ned as a 5(@-Mbthebohel h byt 2-pveidi E? erfifhvdrbor420 and
1- t - but oxycar bonyl pi perazi ne, usin the procedure of Exanp err|

(CDA 3): 0.96 (3Ht), 1.15 MMMGQH . 204(2Hrr)
2.98 (2Ht), 2Hs

(1H ), .16 20(8?‘% ‘g%s a?"”ﬂ‘% %Wgam”e sf"@gzﬁﬂf@m the é@e% de o

(1H d), 8. Fe éfét@h 4@9n@@-étﬁoﬂdrﬁéthylb§?h@nenﬁ§n§$ﬁe phcedure 6¥ PREPARAT' N

45 3- Met hoxy- 2- nmet hyl pyri di ne stirred solution o

3- hydr oxy- Praparatiopytaii ﬁeU(l¢ @ @5 88; M, ﬁ'rﬁill.)‘l 18 hy ChHo a1 Oy requinesi um

G oty { ofcan e Ft 30N, TEHsT BB A8 Pbo ] HelBrgmn 208 (BHkbn ¢ ne
cool react] 40@37(3%)”@68’?59%‘1 Pios2Kes &), 748 (THmAA21 (1MG Y 49166

PCT/ EP98/ 022
10 (1H,m), 7.62 (1H,m), 8.41 (1H,d), 8.58 (1H,d). 10.78 (1H,s). LRMS: m/z 376

(M+1)".

15

Obtained as a solid (60%) from the tltle compound of Preparatlon 20 IR

and 1-t-butoxycarbonylplperazme using the procedure of Example 1. § %7

(CDCly): 0.96 (3H,1), 1.15 (3H.1), 1.40 (9H,5), 1.76 (2H,m), 2.04 (2H,m), 2.98 7 TE

(2H,1), 3.03 (4H,m), 3.52 (4H,m), 4.26 (2H1), 5.70 (2H,5), 7.06 (1H,m), 7.16° === 77"
20 (1H,d), 7.21 (1H,m), 7.62 (1H,m), 7.82 (1H, d) 8.58 (1H.d), 8.78 (1H,s), 10.60

(1H,s). LRMS: m/z 652 (M+1)".

PREPARATION 45
 3-Methoxy-2-methylpyridine
25 A stirred solution of 3-hydroxy-2-methylpyridine (1.0 g, 9.2 mmol),
phenyltrimethylammonium bromide (2.2 g, 11 mmol) and sodium methoxide
'(550 mg, 11 mmol) in dimethylforma_mide (10 ml) was heated under reflux for

3 hours, then the cool reaction mixture washed with water (40 mil) and



-100- extracted with ether (3 x 40 m ). The conbined extracts were dried
(Na2SO4) and evaporated under reduced pressure, then the residue purified
by col um chronatography on silica gel, using hexane:ethyl acetate (1: 1) as.
el uant, ™OB98/496&e the title conpound (190 mg) as a sol i d. PCEEPPS/Y

2.34 (3H,s), 3.68 (3H,s), 6.93 (2H, M, 7.94 (1H,d). LRVS: niz 124

(M) [err]. PREPARATI ON 46 2- Chl or omet hyl - 3- met hoxypyri di ne 10 The
title conpound of Preparation 45 (190 ng, 1.5 mml) was added to a stirred
solution of benzam de (5 ng, 0.4 mmol) in dichloronethane (2 m) and the
m xture heated to reflux tenperature.-1po.chl oroi socyanuric acid (190 ng,
0.82 mmol') was added portionwi se, then the reaction m xture stirred under
reflux forexirasded witheetheniix #8 rlboiThereembiaed é&tfaﬁtsweﬁatdeled((maasp4;1nd 15

phase was JRCALE r'a?e’r? af‘@éﬁ%’ﬁﬁﬁ%@ Rk, B3 romiale S ERBLOR B RARN or gani ¢

sol utions dlfrbmét& aﬁﬂh?tlﬁiahé@ﬂiyl b@éﬁ@@g }F 'L]"f“t@ yield the
title conpound (1 rrg) as a colourTess oil éerr err

(3H, s), 54@%(@411&3 pompzand:(wermg)aaszmspllm S COCRME2. 341(3H:5583(6ts}+1)[err] 20
PREPARATI

-(3-Met ho B’y?)r ér% @"i»m)n&gﬁy(ﬂ“sd)( é—%M&HHBﬂ;ﬁKMTQI)) 3-n-propyl - 1.
6- di hydr o- 7H- pyrazol o[ 4. 3-d] pyrimidin-7-one Cbtained as a white solid (4%
fromthe title conpounds of Preparation 25 12 and Preparation 46, using

t he procedure of Preparation 15BREPARATICONGQS): 0.98 (3H,t), 1.12 (3H1t),
1.83 (2H M, 1.97 (2H m, 292(2Ht), 380(3H s) 4.16 (2H,t). 5.96
(2H,s), 7.00 (1H.d), 7.10 £% =J Uk a adiDg (1H d), 8.48 (1 Hd), 1

1.08 (?U-_H s)- Lﬁl\éstltl%émp%ﬂ'né 'X%Héﬂr%lnon 45 (190 mg, 1.5 mmol) was added

to a stirred solution of benzamlde (5 mg, 0..4_mmol) in dichloromethane (2 mi)

and the mixture heated to reflux temperatufé. Trichloroisocyanuric acid (190
mg, 0.82 mmol) was added portionWise; then the reaction mixture stirred
- under reflux for 3 hours, allowed to cool and treated with water (2 mi) and
15 50% aqueous potassium hydroxnde solutlon (3 ml). The separated aqueous
phase was washed with dnchloromethane (3 x 10 ml) and the combined
organic solutions dried (Na2804) and evaporated under reduced pressure to
yield the title compound (180 mg) as a colourless oil. & (CDCls): 3.91 (3H.s),
4.76 (2H,s), 7.25 (2H,m), 8.20 (1H,d). LRMS: m/z 158 (M+1 Y. L
20 . P

1.6-dihydro-7H-pyrazol rimidin-7-one
Obtained as a white solid (4%) from the title compounds of Preparation
25 12 and Preparation 46, using the procedure of Preparation 15B. § (CDCl,):
0.98 (3H,1), 1.12 (3H,1), 1.83 (2H,m), 1.97 (2H,m), 2.92 (2H.t), 3.80 (3H,s),
4.16 (2H,t), 5.96 (2H,s), 7.00 (1H,d), 7.10 (3H,m), 741 (1H,m), 8.01 (1H d),
8.48 (1H,d), 11.08 (1H,s). LRMS : m/z 434 (M+1)".



WD 98/ 49166

-101- PREPARATI ON 48.

2- (3- Met howagidotlien- 2- y1 ) met hyl - 5- (2- n- propoxyphenyl ) - 3- n- prEg@ykpos

PCT/ EP98/ 02257 -

09357

di hydr o- 7H pyrazol o[ 4 3-d] pyri mi din-7-one 5 bt ai ned as a vvfnte
solid (78% fromthe title conpounds of Preparation 12 and Preparation 46,
using the procedure of Preparation 15B. [err] (CDC3): 0.98 (3Ht), 1.06
1.78 (2H mM, 1.95 (2H M, 2.97 (2Ht), 3.83 (3H,s), 4.12 (2H 1),
5.66 (2H,s), 6.99 (1H,d), 7.06 (1H m, ?0#8 (2H M, 7.39 (1 HmM, 8.06

(3H,t),
(lH,d),

8.38 (1H d), 10.70 (1Hs). LRVE

z 434 (Mrl)[err]. 10 PREPARATI-ON

' 2- (6-Pi val oyl am nopyri di n- 2-yl pE}FB‘Bé‘FH@&'“ pr opoxyphenyl ) - 3- n- propyl -
2 6 di hydro-7Hp razol 0[4 3-d] pylrl m di n- /- one tained as a white solid

(78% fromthed
2- br ononet hyl -
procedure of Prepar ation

, using the
1.12 (3H,t),

[, L iy g g,

6.70 (1H
7.96 (1H, s)Preharation H2dnd Bré}:@aréﬂdm 45, usifg We piddediire 6RMBpafdorr 58,

(Mtl)[err]
-(6-Pivalo
1. 6-di hydr
(12% from

(9H, s),

15

20

25

30

PARATI ON 50
3 LoPIly Do Pt T SBBR . 7B A2H. 1) 95 (hamy 2O74RH so.80

1.00 (3HT) (3Ht)

2-(6-Pivaloylaminopyridin-2-ymethyl-5- (2—n-oropoxvohen\d) 3-n-propyl-* -

6-dihydro-7H- ol4.3-d in-7-g ke e e

Obtained as a white solid (78%) from the title compound of Preparat:on

12 and 2-bromomethyl-6-pivaloylaminopyridine (Chem. Lett., 1995, 61), using .

the procedure of Preparation 15B. & (CDCl,): 0.99 (3H,t). 1.12 (-3H,t),---1,36

© (9H.s), 1.79 (2H,m), 2.00 (2H,m), 2.95 (2H,1), 4.18 (2H,1), 5.55 (2H,5), 6.70

(1H,d), 7.04 (1H,d), 7.12 (1H,m), 7.43 (1H,m), 7.64 (1H, m) 7.96 (1H,s), 8.16
(1H,d), 8.40 (1H,d), 10.90 (1H,s). LRMS: m/z 503 (M+1)*.

PREPARATION 50 _
1 -(§-Eivalgylaminoovrtdjnz&mmethl—S-( 2—n—nTopoxvohenvl)-a-n-oroow-
8-di o-7H- lol4. 3-d]pyrimidin-7-

Obtained as a white solid (12%) from the title compound of Preparation
12 and 2-bromomethyl-6-pivaloylaminopyridine (Chem. Lett., 1995, 61), using
the procedure of Prepa_ration 158. 5 (CDCly): 1.00 (3H,1), 1.16 (3H,1), 1.32
(9H,s), 1.80 (2H,m), 2.00 (2H,m), 2.98 (2H,t), 4.17 (2H,1), 5.80 (2H,s), 6.70
(1H.d), 7.05 (1H,d), 7.14 (1H.m), 7.46 (1H,m), 7.59 (1H,m), 7.99 (1H,s), 8.12
(1H,s), 8.52 (1H,d), 11.22 (1H,5). LRMS: m/z 503 (M+1)*.,

CEELS P2t b AR BB B i) g ¢

2- br omomet hyiiH, Ap8\08 @H, ayTigse THG?nﬁ)?@*WH‘s)LtR‘I\A% rﬁ&%%@& yrusi ng the

procedur e of Preparat|on 15B.
18.90 (2H, M, 2.00 (2H M), 2.98 (2Ht), 4.17 (2Ht), 5.80 (2ZH )"

6.70 (1H d), 7.05 (1H,d), 7.14(%%%@@ 7.59 (1Hm, 7.99
(1H,s), 8.12 (1Hs), 8.52 (1H d) MG | RVE: iz 503(|v|+1)[err] a

132._




30 WD 98/ 49166 ,

PCT/ EP98/ 02257 -102- PREPARATION 51 1 -(1

- Met hyl i mi dazol - 2-yl ) net hyl - 5- (2- n- pr opoxyphenyl ) - 3-n-propyl -1 . 6-

di hydr o- b pssnse! o[ 4. 3-d] pyri m di n-7-one 5 Obt ai ned PEI/EPBAZ2SE SOl i d
(21 %9 fromthe title conmpound of Preparation 12 and the free base of -
2-chl oronet hyl - 1- et hyl i m dazol e hydrochloride (J. Chem Soc., 1957, 3305),
usi ng the procedure of Preparation 15B. [err] (CDC3): 1.00 (3H,t), 1.18
(3H,t), 1.86 (2H, M, 2.02 (2H M, 2.92 (2H,t), 3.70 (3H,s), 4.19 (2H 1),
6.04 (2H,s), 6.82 (1Hs), 7.05 (1H d).q02-16 (IH M, 7.46 (1H M, 10 8.50
(1H,d),- 21.26 (1H,s). LRVMS: niz 407 (M+l)[err]. PREPARATION 52 2-( 1

- Met hyl i mi dazol - 2-yl ) net hyl - 5(2&:85.8(&{8&1@&1&%) 3-n-propyl -
2. 6-di hydro-7 azolo[4.3-d 1 di Ootalned as a wite
solid (18% f+ofA*¥ : . : cliailGe]
2-chl or onet hyl - 1- net hyI Ly A m Soc., 1957, 3305),
usi ng the procedure of L r]): O. 08 (3H,1),

1.14 (3 t), L GEtair?étﬂéiama@sélmZﬂ)%) Sorizahé?iﬂbfcbmp'buﬁ@ deeﬁératfbnlB '
(2Ht), 5.67 (2H,s), 1H, s) 702& 7.13 (1H m, 7.44 ,n'); 20
8.38 (1 H@anqm%ﬁegmsg)o 2t¢mgorﬁ¢ti|yl¢ m%’tlwlmpazﬁ!e hmmzmu\l 53 1-

_- 56:D|d£ﬁ;3¥ld%—'ﬁa§gﬁzélg§ﬂ§§6§ oimePahBbaaRE e prearuda st (BItacty wni e
[ 44

ésloclhl OI(’ onzf%?]?/{(mt%hﬁ%ém'y'ﬁggggz;gmptudg :ng t 222 8?5%@&& e 01(3il-3l’rsgpar ation

15D. Foundk.1€(2id7), 8004 (2H 8), 6782 K1 H]s), BDS (CBIxHR7 NG H, ey .48 1H,m),

10 8.50 (1H.d), 11.26 (1H,s). LRMS: miz 407 (M+1)".

QRW-F.8re base of

-dihydro-7H- olof4 imidin-7- 5
15 Ob_tained as a white solid (18%) from the title _compound-of Pt_'ep_a'l"at'ion -

12 and the free base of 2-chloromethyl-1-methylimidazole hydrochloride (.
- Chem. Soc., 1957, 3305), using the procedure of Preparation 15B. § (CDCl,): -
10.98 (3H.1), 1.14 (3H.1), 1.75 (2H,m), 1.9 (2H,m), 3.12 (2H,1), 3.76 (3H,s), |
. 4.18(2H,), 5.67 (2H,s), 6.84 (1H,s), 7.02 (1H,d), 713(1Hm) 744(1Hm)
20 8.38 (1H,d), 10.87 (1H,s). LRMS: m/z 407 (M+1)". o

PR TiO
-dihydro-7H- lo[4 rimidin-7-one
25 Obtained as a white solid (44%) from the title compound of Preparation

12 and 4-chloromethyl-3,5-dimethylisoxazole, using the procedure of
Preparation 15D. Found: C, 65.40; H, 6.47; N, 16.53. Cy3Hy;NsO; requires
C, 65.54; H, 6.49; N, 16.62%. & (CDCl3): 1.02 (3H,t), 1.17 (3H,t), 1.86 (2H,m),



C, 65.54; H 6.49; N, 16.62% [err] (CDA3): 1.02 (3Ht), 1.17 (3Ht), 1.86
(2H, m, WD 98/ 49166 .

PCT/ EP98/ 0 2.02 (2H m, 2.35 (3H,s), 2.52 (3H,s),

4.19 (2H, t)g'aéé8 661(8(32H s), 7.05 (1H,d), 7.16 (1H, M, 7.46 (1H%r§‘%@%@6§7
(1H,d), 11.16 (1H,s). LRIVB mz 422 (Mtl)[err]. 5 PREPARATI ON 54

5- (2- Et hoxyphenyl ) - 3-net hyl - 1- (3. 5-di net hyl i soxazol - 4-yl ) net hyl -

1. 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri mi di n-7-one btained as a white solid
(72% fromthe title conpound of Pr epar@i on 10 39 and

4-chl or onet.hyl - 3, 5-di net hyl i soxazol e, . Usi*ng t he procedure of Preparation -
15A. Found 0 @% 31, H,
5.58; N, 182?62 é?rZ%SC%aﬁ? 2082 éﬁé 7 wé{%g@:&mgﬁ%)%@?%; (6H,
2xs), 4. 32 '(2]5(q)Hd',ﬁ 7546(1}H1n$))745(061 l(ni,l-B 59 (1H,d)51128, (hH,s). URMSEHhA . 8. 51
(1H d), %&g&lﬂj LRVS: mz 380 (M+l)[err]. 15 PREPARATION 55 2-(3.
5-Di net hyfl 4-yl ) met hyl - 5- (2- n- propoxyphenyl ) - 3- n- pr opyl - '

2. 6-di hydro-7H pyrazol o[ 4. 3-d] pyri m di n-7-one Obtained as a white solid
(16% fromthe title conpound of Preparation 20 12 and

4- chl oronet hyl - 3, 5- di et hyl i soxazRREPARATION $4 procedure of Preparation
15D. Found: C, 64.88: H 6.41; N, 16. 33, C[err H err]N{err]Qerr] requires
C, 65.54; .H, 6.342-Bdhoxyohepyl)-Iametitwbir(S:5-dime pds nethwl-( 3H, t),
1.78(2Hrr) 198(2H ..%90(2Ht) 4.18
(2H,t), 5.28 (2H,s), 7. , 8.38 (1H d),
10.90 (1H,s). LRWBtaiftd a3~"_a WAke éM!ﬂlQ?h%)rf}om the title compound of Preparatlon

10 39 and 4- chloromethyl 3,5-dimethylisoxazole, using the procedure of
Preparation 15A. Found: C, 63.19; H, 6.55; N, 18.30. CoH,,NsO, requ'i,es .
C.63.31: H, 5.58: N, 18.46%. 5 (CDCL): 1.64 (3H,1), 2.34 (3H, s), 2.52 (6H,
2xs), 4.32 (2H,q), 5.54 (2H,s), 7.06 (1H,d), 7.15 (1H,m), 7.46 (1H,m), 8.51 (- %55 & 2 70
C(1H.d), 11. 18(1Hs) LRMS: m/z 380 (M+1)* dergl

15"

6-dinhvdro-7H-pyrazolof4.3- rimidin-7~
Obtained as a white solid (16%) from the title compound of Prép_aration

20 12 and 4-chloromethyl-3,5-dimethylisoxazole, using the procedure of . =
Preparation 15D. Found: C, 64.88; H, 6.41; N, 16.33. Cy3HyN5O; requires
C, 65.54; H, 6.49; N, 16.62%. 8(CDCI3')-: 1.00 (3H,1), 1.14 (3H,t), 1.78 (2H,m),
1.98 (2H,m), 2.17 (3H,s), 2.36 (3H,s), 2.90 (2H,1), 4.18 (2H,1), 5.28 (2H,s),
7.02 (1H,d), 7.12 (1H,m), 7.43 (1H,m), 8.38 (1H,d), 10.90 (1H,s). LRMS: m/z
25 422 (M+1)".



WD 98/ 49166 PCT/ EP98/ 02257

-104- PREPARATI ON 56 : '

1- (2- Methyl t hi azol - 4-yl) net hyl - 5- ( 2- n- pr opoxyphenyl ) - 3- n- pr opyl - )

1. 6- di hydwo-98mbasgr azol o[ 4. 3-d] pyri mi di n-7-one 5 Cbt CHERIS02257 White
powder (30% fromthe title conpound of Preparation 12 and the free base -of
4- chl oronet hyl - 2- net hyl t hi azol e hydrochl ori de, using the procedure of
Preparati on 15D. Found: C, 61.32; H 5.86; N, 16.08.
CerrJHerr]Nerr]derr]S; 0.40 H2Orequires C, 61.35; H 6.04; N, 16.26%
[err] (CDAI3: 1.03 (3H,t), 1.18 (3H,t91041.90 (2H, m, 2.01 (2H m, 2.67 10
(3H s),- 2.98 (2H,t), 4.20 (2H,t)_. _5.90 (T2H s% 6.88 (1H,s), 7.05 (1Hd),

7.16 (1 Hn), 7.46 (1 H ), 8 SEREPARATIONISGO (1 H's). LRVS: nlz 424
(M) [err]. PREP/ ) :

5- (2- Et hoxypheny 3 =2 ‘
2. 6-di hydr o- 7H pyr azol pg i
(22% fromthe title conpound-o aration , the free base of -
4- chl or®net hyl - @btaineg bs Ia \white powder &Q%bfmméhe tite sgmpoengodcedur e of
Prepar at i 15B.

d CeDa r] H[ er rﬁEﬂﬁgﬂﬁ%@%ﬂﬁ&?Z@%@? Qfﬁg@g&'}l\létﬁ%ﬁ%%\%pjhylmlazﬁe 36% [err]
S i A A AR,
10. 85 (1H, : 0811 @5, r oH, 6.04; N,

o e ek S0b T ey LB RHOR R AR 2% B AP poucer
- chi ofomaRhoD: S B TR 8882 O Re ) P TP dRir e o

Preparati QmH;lrﬁPJ.E@lemH;mﬁB_.@ﬁ(ﬂ@,ld),l“H.ZO (_1H,s). LRMS: m/z 424 (M+1)".

3odipyip

15 s 2,6-dihydro-7H-pyrazolof4.3-dlpyrimidin-7-one
' Obtéined as a White solid (22%) from the title compound of Preparation |
39 and the free base of 4-chlorométhyl—Z—methylthiazole hydrochlori'd'e,' using
the procedure of Preparation 15B. Found: ¢.59.47; H, 495N, 18.10.
C19H1gN50,S requires C, 59.83; H, 5.02;'N,.18.36%; 8 (CDCly): 1.58 (3H,1),
20 2.65 (3H,s), 2.69 (3H,s), 4.28 (2H,q), 5.80 (2H,s), 6.90 (1H,s), 7.04 (1 H,d),
7.13 (1H,m), 7.44 (1H,m), 8.42 (1 H,d), 10.85 (1H,s). LRMS: m/z 382 (M+1)".

PREPARATION 58
-(2-Methyithigzol-4- -5-(2-n-propo enyl)-3-n-propyl-
25 2.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-on
Obtained as a white powder (10%) from the title compound of
Preparation 12 and the free base of 4-chloromethyl-2-methylthiazole
hydrochloride, using the procedure of Preparation 18D. Found: C, 61.90; H, _
6.04; N, 15.95. C,,H,5N50,S; 0.20 H,0 requires C, 61.86; H, 5.99; N, - -~ - -~ .



6.04; N, 15.95. (err]Herr]Nerr](err]S; 0.20 H20 requires C, 61.86; H,
5.99; N, WD 98/ 49166

PCT/ EP98/ 0 16.40% J[err] (CDCI[err]) 1.00 (3H,t), ),
1.80 (2H, M%ZSI%%%ZH m, 2.70 (3H,s), 3.04 (2H,t), 4.18 (2H, t);ﬁgﬁ/@i}s‘}
(2H,s), 6.86 (1Hs), 7.05 (1H d), 7.14 (1H m, 7.44 (1H m, 8.40 (1Hd),
10.85 (1H,s). LRVB: niz 424 (Mtl)[err]. 5 PREPARATION 59 1-(1 -Methyl- 1.2
4-triazol -5-yl)nmet hyl - 5- (2-n- propoxyphenyl ) - 3-n-propyl - 1

. 6-di hydr o- 7H-pyrazol o[ 4. 3-d] pyri m di n-{pgne Obtained as a white solid
(310/() fromthe title conpound of Preparation 10 12 and the free base of -
5- chi or omet W@l40% s {GOEL): 3.0 {3H,87 9l B4 {BHIBOG BoqRHR) ( s, 1993,
46, 1866), um;& the‘?)ﬂr)o%)eduret of %régagﬂl)on iéﬂg )2] O%?ﬂg 00
(3H,t), 1.163K3H 8,04 (2Ha 4.28,(24,1). 5 (zamrﬁaezusfs)(mst(mog 934(3H, s),

?1ﬁ°s§2H ”6“? J§ £k, 8 (é’;ﬁ giﬂ@ss&ﬁ’té-lfo@%ﬁ/?ér 1|?Mnj1ﬁ PREPARATI ON

60 2-(1 sMet hyI

.2.4-triazol - yI)rret hyl - 5- (2-n- pr opoxyphenyl ) - 3-n- propyl - 2. 6-di hydr o- 7H
-pyrazol o[4.3-d] pyrimdin -7-one ERERARATHON §3col ourl ess foam (25% from
the title conpg Pr e : thefree base of

5- chl or onret hy| e M arls ‘ D3 '

46, 1866), using the ﬂ..n 1. 00
(3H,t), 1.14 (3Ht), 1.80¢ § - 0 ), 400(3Hs)
518 (2H1), 5 TDHNedas 2 white bt qm%yfrawh mmtmcoﬁpd{ﬁm(&m&argt&‘l

(1Hs), 8.39 (1Hd), 1094 (1Hs) LRV mz 408 25 o
10 12 and the'free base of 5-chforomethyl-1-methyl-1, 24-tnazole hydrochlonde BRSO

(J. Antibiotics, 1993, 46, 1866), using the procedure of Preparation 15B. §

(CDCLy): 1.00 (3H,1), 1.18 (3H.1), 1.86 (2H,m), 2.02 (2H,m), 2.94 (2H 1), 3. 98"'-4-'1'-’-3“--'%-'&.‘---.- BRI

| (3H S), 4.20 (2H,), 5.97 (2H.5), 7.06 (1H,d), 7.16 (1H,m), 7.46 (1H,m), 7.83 =451 %7 13
(1H,s), 8.50 (1Hd), 11.27 (1H,5). LRMS: miz 408 (M+1)". SRR T
15 -
REPARAT 0

2-(1-Methyl-1.2 4-triazol-5-y)methyl-5-(2-n-propoxyphenyl)-3-n-propyl- - <z iciafdas

-dihydro-7H- 4,3-d]Jpyrimidin-7-on
Obtained aé a colourless foam (25%) from the title cor'n.pound of -

20 Preparation 12 and the free base of 5-chloromethyl-1-methyl-1,2 4-triazole

hydrochloride (J. Antibiotics, 1993, 46, 1866), using the procedure of

Preparation 15B. § (CDCl,): 1.00 (3H,t), 1.14 (3H,1), 1.80 (2H,m), 1.99

(2H,m), 3.09 (2H,t), 4.00 (3H.s), 4.18 (2H,}), 5.72(2H,s), 7.04 (1H,d), 7.14

(1H,m), 7.45 (1H,m), 7.84 (1H,s), 8.39 (1H,d), 10.94 (1H,s). LRMS: m/z 408

25 (M+1)" |




WD 98/ 49166 ' PCT/ EP98/ 02257
-106- PREPARATION 61 1 -(2-Met hoxyet hyl)-1 .2.4-triazol e 2-Bronoet hyl

nmet hyl ether (6.7 m, 0.072 nol) was added to a stirred,-5 ice-cooled .
suspensi onWis 98492664~ t ri azol e (5.0 g, 0.072 nol) and pot assi REVEPSIRYe (10
g, 0.072 nol) in acetone (50 m). After a further 3 hours the cooling bath-
was renoved and stirring continued for 18 hours at roomtenperature. The
reaction mxture was filtered, the filtrate evaporated under reduced
pressure and the residue purified by col umm chromat ography on 10 silica
gel, using dichl oronet hane: net hanol (9518- as eluant, to provide the title
conpound- (5.2 g) as a clear oil. r ’:lh?i) 3.32 (3H,s),-3.74 (2H, 1),
4.34 (2H,t), 7.92 (1H,s), 8.14 (1M N1, 128 (M+l)[err].

PREPARATI ON 62 15 A |

5- Hydr oxynet hyl - 1- ( 2- net hoxyﬁ%%@ﬁ%‘zﬁ%ésol ution of the title
conpound of Pr ep&FBtormsetﬁ%l roéthyl gthed (B.34miy6l072 mol) Wassaddeaite 4 stirgd dehy de
solution (5 m, 0.098 nol) was heated at 140[@@]Cfor 18 hours in a sealed
vessel . Pheiceoegoled suspension of di2A-iEazale 0% ZJlﬁ'@Braﬁddmi%%QlUmr essure and

i chl or omot FEEALE R 60g f@sﬂ?g@%%ﬁ%éé‘@?@ et Bter Shalls ot mpouna

(879 as anc@blﬁnﬁ batH waé %@éd aﬁd%ﬂrr(n%"ttﬁ)tmuéd?@r {2hblins atfodl® (1H s), 4.41
(2H,t), 4.78 (2R s), 7.85 (1H,s) éerr - PREPARATI ON 63 25

5- Chl or onet tqrnpera(twem'fhmsep@hmy|n)|xmre\NzaStfﬂﬁes@dJ|t e filixate evaporates dimdert i t | e
ctiTred. | cEEaResRisAnd BiTaRidE RUEBeREY ciEn heGaraRty Sa b
removed.1oThiig4 gel, g hthidrEmbBrantmettRfoflo5: P48 SREREGbHIVRId fife S hours
title compound (5.2 ) as a clear oil. & (CDCly): 3.32 (3H,s), 3.74 (2H,1), 4. 34
(2H.1), 7.92 (1H,s), 8.14 (1H, s). LRMS: miz 128 (M+1)".

.15 5-Hydrox .I---e thyl)-1.2.4-triazol
A solution of the title compound of Preparatlon 61(4.3g,0.034 mol) in

40% aqueous formaldehyde solution (5 mi, 0. 098 mol) was heated at 140°C
for 18 hours in a sealed vessel. The cool reactlon mixture was evaporated
under reduced pressure and the residue purified by column chromatography

20 on silica gel, using dichloromethane:methanol (97:3) as eluant, to produée the
title compound (87%) as an oil. & (CDC): 3.30 (3H,s), 3.76 (2H.1), 4.08
(1H.s), 4.41 (2H,t), 4.78 (2H,s), 7.85 (1H,s). m/z 158 (M+1)".

PREPARATION 63
25 -Chloromethyi-1-(2-me N)-1.2.4-triazole hydrochlorid
The title compound of Preparation 62 (3.5 g, 0.022 mol) was added
dropwise to stirred, ice-cooled thiony! chloride (10 mi), then the cooling bath |

removed. The reaction mixture was stirred at room temperature for 5 hours



WD 98/ 49166 PCT/ EP98/ 02257
-107- and then evaporated under reduced pressure. Azeotropy of the residue
W th tolcégp §gem ) furnished the title conpound (4.69) apcammslegisol|l .
[err] ( ?err]) 3.32 (3H,s), 3.79 (2H,t), 4.59 (2Ht), 5.15 (2H,s), 8.40
(1H,s), 10.09 (1H s). 5 PREPARATION 64 1-[1 -(2-Methoxyethyl)-1
.2.4-triazol -5-yl [ met hyl - 5- (2- n- propoxyphenyl) - 3-n-propyl -

. 6-di hydro-7H pyrazol o[ 4. 3-d] pyri m di n-7-one btained as a white solid
(30% fromthe title conpound of Prepgpgption 10 12 and the free base of the
title conpound of Preparation 63, using the procedure of Preparation 15B.
[err] (CD@r) theh. élibp(oﬁdﬂeﬁhndér a&ucw pr)assareBGAiéﬁtt of Ihdfedidld With 2. 84
(2H,t), 3.26 (3H_s 4.19 2Hd8é 56 (2Ht), 6.00 (2H,s),
7.04 (1 Htebuem; (58 rolmrn}sheq* thghtiqnompoun 69)ass3 yelbowail.( & (BDOI,): 1 1. 20

(2 vt DR 73 AT B o % TR s g

3-n-progyl - 2. 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7-one Obtai ned as a
white SO|Id (20% fromthe title conpound of Preparation 20 12 and the
free base of .the title corrpoundEﬁ&B&ilL@.M_@ﬂ‘n 63, using the procedure of
Preparation 1 . ], , 183(2Hrr) 1.99
(2H m, 3.12 Kyphenyk

5.78 (2H,s), 7. 043(
H,d), 10.87 (1 H, T -
Obtamed asa whlte solid (30%) from the tltle compound of Preparatnon

10 12 and the free base of the title compound of Preparation 63, using the
procedure of Preparation 15B. § (CDCly): 1.00 (3H,t), 1.16 (3H.1), 1.86 |
(2H,m), 2.00 (2H,m), 2.84 (2H.1), 3.26 (3H,s), 3.70 (2H 1), 4.19 (2H,1), 4.56 = T

- (2H,1), 6.00 (2H,5), 7.04 (1H,d), 7.15 (1H,m), 7.45 (1H,m), 7.84 (1H, s) 8. 48 R
(1H,d), 11.20 (1H s). LRMS: m/z 452 (M+1)": s

15

P TION 65

Obtained as a white solid (20%) from the titie compound of Preparatio'ri'." e
- 20 12 and the free base of the title compound of Preparation. 63, using the ™ i
procedure of Preparation 15B. § (CDCly): 1.03 (3H,1), 1'.1.3 (3H.Y), 1.83
(2H,m), 1.98 (2H,m), 3.12 (2H,1), 3.30 (3H,s), 3.70 (2H,t), 4.18 (2H,1), 4.61
(2H.1), 5.78 (2H,s), 7.04 (1H,d), 7.14 (1H,m), 7.44 (1H, m) 7.86 (1H,s), 8.39
(1H,d), 10.87 (1H,s). LRMS: m/z 452 (M+1)".
25

- Obtained as a white solid (34%) from the title compound of Preparation
30 12 and the free base of 3-chioromethyl-4-methyl-1,2,4-triazole hydrochloride



-(4-Methyl -1 .2.4-triazol -3-yl)nethyl-5-(2-n-propoxyphenyl)-3-n-propyl- 1
. 6-di hydr o- 7H pyrazol o[ 4. 3-d] pyri m di n-7-one Obtained as a white solid
(34% fromthe title conpound of Preparation 30 12 and the free base of
3- chl or onwaBgr49t66net hyl - 1, 2, 4-tri azol e hydrochl ori de WO PETADIH@257
PCT/ EP98/ 02257 -108- (Chem Pharm Bull., 1994, 42, 85), using the -
procedure of Preparation 15B. [err] (CDO3): 1.00 (3H,t), 1.18 (3Ht), 1.85
(2H M, 2.03 (2H, M, 2.92 (2Ht), 3.73 (3H,s), 4.20 (2Ht), 6.05 (2H, s),
7.06 (1H,d), 7.16 (1H, M, 7.48 (1H M, 8.10 5 (1H5s), 8.50 (1H,d), 11.28
(1H,s). LRVMS: mz 408(NH)[err] PREPHGBATI ON 67 1 -(1 ‘

. 2. 4- xadi azol | )met h I-5 opoxyphenyl)-3-n-propyl- 1

, 6- di hydr o(WrByPé aen-opull., Fﬂ&lsp(ﬁ)diiﬁng-tbﬂ@rqcmdure of Peparntion 158. an

off white 2 ration 12 and

3 chl or ome RYPER) f‘é%é&%ﬁ”aﬁﬁéﬁﬁﬁ  hES RS Méﬁ@@%@f S8%{347.8 B3 15D
err 2.97
EZH %)(COQES)? hﬁl?—(if??'d B)os %#?) (ﬁbtgib(iﬂz g)ﬁls(@ i@?%(@ﬁ@?l
8.52 (18, djiH,®), 66C(0.1I+Hd),,111282&-1,(3).H,L§§MSLRM84081(M+39’5 (M) [err]. 15
PREPARATI ON 68 2- Benzyl oxycar bonyl net hyl - 5- (2- n- propoxyphenyl ) - 3- n- pr opyl -
2. 6-di hydro-7H pyrazol o[4 . 3-d] pyri mdin-7-one Cbtained as a yellow solid
(4599 fromthe title conpound of PRI kon 12 and benzyl bronpacetate,’
usi ng the procedure of Preparat |%§€Tm 3) 1. 00 (3H, t) 1.14 :
(3Ht), 1.81 ( 2h 35 2 thedy eniyBE3-h) :

5.23 (2H,s), 7.
(1H d), 10.87 (1H s).

10 Obtained as an off-white solid (24%) from the title compound of

Pr_eparatlon 12 and 3-chloromethyl-1,2,4-oxadlazole, t_Jsmg the procedure of
Preparation 15D. 3 (CDCI3): 1.02 (3H,t), 1.18 (3H,1), 1.88 (2H,m), 2.00
(2H,m), 2.97 (2H,1), 4.19 (2H,1), 6.02 (2H.5), 7.04 (1H,d), 7.16 (1H,m), 7.46
(1H,m), 8.52 (1H,d), 8.66 (1H,s), 11.28 (1H,s). LRMS: m/z 395 (M+1)".

15 o . o .

-dihydro-7H-pyrazolof4,3 rimidin-7-one

Obtained as a yellow solid (45%}) from the title compound of

20 Preparation 12 and benzyl bromoacetate, using the procedure of Preparation
15B. & (CDCly): 1.00 (3H,t), 1.14 (3H,}), 1.81 (2H,m),-2.00 (2H,m), 2.89
(2H,t), 4.18 (2H,1), 5.17 (2H,s), 5.23 (2H,s), 7.06 (1H,d), 7.13 (1H,m), 7.36
(5H,m), 7.46 (1H,m), 8.41 (1H,d), 10.87 (1H,s).

25 -~ PREPARATION 69
2-Carboxymethyl-5-(2-n-propoxyphenyl}-3-n-propyi-2 8-dihvdro-7H-
| pyrazolof4.3-d]pyrimidin-7-one
10% Palladium on charcoal (20 mg.) was added to a solution of the title
compound of Preparation 68 (207 mg, 0.45 mmol) in ethyi acetate (25 mlyand =~




25 PREPARATI ON 69

2- Car boxynet hyl - 5- (2- n- pr opoxyphenyl ) - 3- n- propyl - 2. 6-di hydro-7H

pyr azol o[ 4.wér-edlabygsi M di n- 7- one 10% Pal | adi um on char coal (ZOP@Fgr)gpymngded
to a solution of the title conmpound of Preparation 68 (207 ng, 0.45 nmol) .
In ethyl acetate (25 m) and WD 98/ 49166

PCT/ EP98/ 02257 -109- the m xture stirred under hydrogen at 138 kPa (20 psi)
for 20 hours and then filtered. Evaporation under reduced pressure of the
filtrate afforded the title conmpound (95ffg.as a yell ow powder; [err]
(DVBQd6):- 0.93 (6H M, 1.71 (4HmM, 5 2.84 (2Ht), 4.03 (2Ht), 5.21
(2H,s), 7.0gthemrpiyre stirmssi nderchydragersal 186 iPa (20mi) fok20houdslaRe therth S)
LRVS: mz 3 fh?% L;Nerr], PREPARATI. ON

N-t - But oxyca %/g apsTation un rﬁ?ﬂﬂ%@éﬁmﬁ otthe Biiraia affarded thentitle o- 10
7H pyrazol of - SR 9 C ori de
(0.33 m, 3. ésb%éggﬂa@&/a %21%% e&@%pé&%é&?f&@éﬁﬁ@%ﬂéﬁ% @4%0 \Bj& éS}LBBnm on
of the tisl éZBér(ﬁbLlh)l,dtt 08 (PHethas.21 i(2A,s6.97.00. (161, @), 711@(11%))7143 (1H,
dlchlororretpiagr(% , followed lp@c}llmath7ylfor mam de (2°drops), Th

cool i ng bat i -PEADFA. éﬂncﬁaﬁé“ $leddRMS: 37 M) rred at room 15
tenperature for 2 hours, then evaporated under  -reduced pressure. Azeotropy
of the residue with dichl oromet hane (30 m) gave the required acyl chloride
as a yellow solid. This internedig; RAEdAedgt 0 a stirred sol ution of

t - butyl carbazate (0 25 ¢
I n dlchlororret qroonwtiy ~{ard pgray ger at ure-
for 2 ho then wa | jtri '

agueous vvashi ng was € 7 : }
organi ¢ sol uti onOxalyl chloride (0.33 ml, 3.8 mmol) was added dropwise to a stirred,

ice-cooled suspension of the title compound of Preparation 69 (0.70g,1.9 -

mmol) in dichloromethane (7 mi), followed by dlmethylformamlde (2 drops)

the cooling bath removed and the reactlon mixture stirred at room
15 temperature for 2 hours, then evaporated under reduced pressure Azeotropy
of the residue with dichloromethane (30 ml) gave the required acyl chloride as
a yellow solid. . | FER S a

This intermediate was added to a stirred solution of f-butyl carbazate e
(0.25 g, 1.9 mmol) and triethylamine (0.40 ml, 2.8 mmol) in dichloromethane ** “ = R
20 (10 ml) and the mixture stirred at room temperature for 2 hours, then washed = e
with §% aqueous citric acid solution (20 mi). The 'aqdédﬁs'”vvésﬁing was
extracted with dichloromethane (50 ml) and the combined organic solutions
dried (MgSO,) and evaporated under reduced pressure. Purification of fhe
residue by column chromatography, using an elution gradient of hexane:ethyl
25 acetate (1:1 to 1:2), provided the title compound (0.29 g) as an orange solid.
8 (CDCl3): 1.06 (3H,t) 1.15 (3H,1), 1.44 (9H,s), 1.88 (2H,m), 2.00 (2H,m), 3.02
(2H.1), 4.17 (2H,1), 5.20 (2H,s), 6.59 (1H,s), 7.04 (1H,d), 7.12 (1H,m), 7.44
(1H,m), 8.40 (1H,d), 8.72 (1H,s), 10.96 (1H,s). LRMS: m/z 485 (M+1)".



dried (MySO4) and evaporated under reduced pressure. Purification of 'the
resi due by columm chromat ography, using an el ution gradi ent of hexane: et hyl
25 acetate (1:1 to 1:2), provided the title conpound (0.29 as _an orange
solid [eodsHdomEC [err]): 1.06 (3H,t) 1.15 (3Ht), .1.44 (9REHFEPISQ2

(2H, M, 2.00 (2H, M, 3.02 (2H,t), 4.17 (2H,t), 5.20 (2H,s), 6.59 (1Hs),
7.04 (1H,d), 7.12 (1H M, 7.44 (1H M, 8.40 (1H,d), 8.72 (1H,s), 10.96
(1H,s). LRVMS: nfz 485 (Mrl)[err]. WD 98/ 49166

PCT/ EP98/ 02257 --110- PREPARATI ON 71

N-{ 2- (5- ( 2- n- Propoxyphenyl ) - 3- n- pr opyi118- 6- di hydr o- 7H pyr azol o :
[4.3-d}pyrimdin-7-on- 2y|]acet¥4d£ 8Mdrochlorlde5 A
stirred, ice-cooled solution of ound of Preparation 70 (0. 28
g, 0.58 mml) i > DYEEVI-DH-HIhodR &lrogen
chloride and t Ng patn t . ' 1" m Xture was
stirred at room t dEHVriEd % nu;..,:,numu. gldrideader reduced
pressure to yleldthetltle corrpound WSO|Id [err]

2
(DVBOA6S : 0. 95 A etirayl, iceecoplerbsqiutipmpr t g'fé!?g%ozwq*ﬁnd eparation)/0

Eék‘,? 2 6% ¢ 1h B pfioh nchudtbmefudie (8 Fifhes Lot Syl (2H.9).

2- ( 3- Met hydhidride 4nd theé'&gbti yéthrméﬂwémsvéa.- The regutioy phistuyé wad- stirgdopy | - 15
2. 6-di hydro- 7H pyrazol o 4. yrimdi n-7-one A solutjon of sodium

met hoxi de a(t@aongtemparatummoz Lqur& Hmfbevqpprﬁieﬁ upgler a&ﬂi@édtp@easgeuter ed

i xtur o soIPdRe e aBaur A 8 o B yeiw g, pIOMSR): 85 e howi e

30 0. t titl
(30 noy W%marétuon@? (32‘%@%' 5r2fad(22ps)57$rgqnﬁrrﬁ)m1@gm itlhe

corrpound of hanol "and this
m xture adtjgs (1IIEI h)) .68 ¢ViH a1 u5©(ﬁpa)eﬂpéd$anlﬂ 385 (M+1)", '

s - dihydro-7H- lofé. 3-dJpyrimidin-7-g |
A solution of sodium methoxide (62 mg, 1.16 mmol) in ethanol 2 ml) -
‘was added to a stirred solution of acetamidine hydrochloride (82 mg, 0.87
' mmol} in etﬁanol and the mixture stirred at room temperature for 45 minutes
Next, sodium methoxide (30 mg, 0.58 mmol) was added to a stirred
20 | suspensnon of the title compound of Preparatuon 71 (220 mg, _0 58 mmol) in
ethanol (4 ml) and this mixture added to the prev:ously prepared ethanolic
solution of acetamidine. The reaction mixture was stirred under reflux for 72
hours, allowed to cool and diluted with water (15 ml}, then the resulting
mixture extracted with ethyl acetate (40 ml in total) and the combined organic
25 solutions dried (MgSO,) and evaporated under reduced pressure. The
resulting yellow oil was purified by coiumn chromatography on silica gel, using

an elution gradient of ether:methanol (97:3 to 90:10), to _produce the tit_le



solution of acetam dine. The reaction mxture was stirred under reflux for
72 hours, allowed to cool and diluted with water (15 m ), then the

resul ting Ryabadmeextracted with ethyl acetate (40 ml in tot pblyeposlhabe
conbi ned organic 25 solutions dried (MgSO4) and evaporated under -
reduced pressure. The resulting yellow oil was purified by colum

chromat ography on silica gel, using an elution gradient of ether:nmethanol

- (97:3.to 90:10), to producethetltle WO 98/ 49166

PCT/ EP98/ 02257 -111- conpound (120-ng) asj4a white solid. [err] (cpa [err]):
1.02 (3H-t), 1.12 3Ht&5 1.85 (2 Hm, 1.99 (2H, M, 2.41 (3H,s), 3.07
(2H,t), 4. 16°9mPpRUnG (52Gog) 2, SWh‘té solid( SHCDGCL)7 112 (BH),M.12 (342), (1185 M |

g Za?a(néﬁe%ﬁgnﬁm%%Rzébm%?{i@nﬁ;sﬁsé%%{w%é%% BaD 2Hieh, %%EZ& o 4.
bi s]( m Im[ent h;/(:"]g{l ?Ppsaam%cjjel n?)r‘r t&t &Wﬁﬂ‘r ofsur an éh%ﬁ?% % MBI Wlmgsadded

to a stirsedM+nBe-cool ed sol ution of the title conpound of Preparation 12
(2.3 g, 7.4 mol) in tetrahydrofuran (25 m) and the resulting solution
stirred for 30 mnutes, before being cooled to about - 70[err]C.
Bronpacetonitrile (0.54 m, 7.7 n@ggéﬁgﬁégﬂgﬁﬁgbdropmrse the cooling 15
bath renoved and, after a further : reaction m xture carefully
quenched with nethanol S D, 2 s o pressure The

, using an
elution gradient of di cl2.6ndihye fol | oned by

i
. H ,
Lo Ly L G 8o S gl 4 s colbsolo ot e

compound of Preparation 12 (2.3 g, 7.4 mmol) in tetrahydrofuran (25 ml) and JECEEREE

" the resulting solution stirred for 30 minutes, before being cooled to about e

70°C. Bromoacetonitrile (0.54 ml, 7.7 mmol) was added dropwise, the '.eoblihg'“?*!*"i'i?’"é!'-fr

15 bath removed and, after a further 20 hours, the reaction mixture carefully- - {%r.if 7w e

quenched with methanol (5 ml) and evaporated under reduced pressure.- TH&" -
residue was purified by column chromatography on-silica gel, usihg an elution'
gradient of dichloromethane:methanol (99:1 to 95:5), followed by
crystallisation from hexane:ethyl acetate, to afford the title compound (1.89 g). |

20 as a white sohd Found C, 64.84: H, 5.98: N, 19.71. C19H2,N502 requrres C,

- 84.94; H, 6.02; N, 19.93%. 5 (CDCl,): 1.12 (6H,m). 1.98 (4H,m), 3.08 (2H,1),
4.20 (2H,1), 5.26 (2H,s), 7.05 (1H,d), 7.16 (1H,m), 7.48 (1H,m), 8.42 (1H,d),
11.00 (1H,s). LRMS: m/z 703 (2M+1)".

25 PREPARATION 74

2-[5-(2-n-Propoxyphenyi)-3-n-propyi-2 .6-dihydro-7H-pvrazolo-

Sodium carbonate (199 mg, 1.9 mmol) and hydroxylamine

hydrochloride (260 mg, 3.7 mmol) were added to a stirred suspension of the



4.20 (2Ht), 5.26 (2Hs), 7.05 (1H d), 7.16 (1H M, 7.48 (1H ), 8.42
(1H,d), 11.00 (1 H,'s). LRVMs: mz 703 (2M+l)[err]. 25

PREPARATI ON 74 2-[ 5- (2- n- Propoxyphenyl ) - 3-n-propyl -2 . 6-di hydro- 7H razol o]
[ 4. 3-d] pyr i wiakésmeTeson- 2- yl ] acet am doxi me Sodi um car bonat e ( 1 FETARRS:

mmol ) and hydr oxyl am ne hydrochl oride (260 ng, 3.7 nmmol) were added to a
stirred suspension of the . WD 98/49166 '

PCT/ EP98/ 02257 -112- title conpound of Preparation 73 (878 ng, 2.5 mmol) in
50% aqueous ethanol (10 m) and the m xture heated under reflux for 18
hours, then all owed to cool The resul t41r1g-preci pitate was coll ected,

vvashed with Wj'iter dried under vacuumto affordthetltle
conmpound (90% %ﬁ@maguadm ﬁfép%rép%l 73F(§7ﬁdn9 &-S5amol in 0%aqueouy ethana1 .

Cowsaue) - o, SRR temitd iesledundge Snos iy Yishsugam e, o)

5.48 (2H, s I ted, Mashé 3
Cibs) 11? 45“3 Ak il Pleciptatd wabibdlibete, ef% PR g dfec?

it e soporbrts et i et
nmol I)waas aa‘geéggg g’ goéécﬁdﬁn%? ?:hg%fécﬁis {? #&?n@sﬁ é?é &r ation 74
(684 ny, 1. 621.86‘%.)6'(? {ST\*D’Q'&%H'WM(S'B (?H na@szfazwt)zsmr@gﬂ?'& pgd under

reflux for 3 hours, owed 'to cool he resulting precl at’e was
col | ected, v@shex 548 (2Hshe?.06 20Hm)) 7a47(1H,dp 7 .461(d,m) A2.68(M Hod)y 083 t he

title conpou 650 as. . a white saolid . Found: C 59.02; H 6.09; N,
19. 58. cleiagb ﬂe‘%hf&)-dﬂwii‘ﬂ? 345 @4*1‘3;- N, 19.71%

Acetic anhydride (336 pl, 3.38 mmol) was added to a solution of the

15 title compound of Preparatxon 74 (684 mg, 1.69 mmol) in tetrahydrofuran (5
ml) and the mixture stirred under reﬂux for 3 hours, then allowed to cool. The
resulting precnpltate was collected, washed_ with ether (20 ml) and dried under
vacuum to yield the title compound (650 mg) as a white solid. Found: C,
59.02; H, 6.09; N, 19.58. CZ,HZ},NS'O‘, requires C, 59.14; H, 6.15; N, 19.71%.

20 & (DMSOgg): 0.95 (6H,m), 1.66 (4H.m), 2.03 (3H,s), 2.95 (2H.t), 4.04 (2H,1),

- 5.05 (2H,s), 6. 59 (2H,s), 7.06 (1H,m), 7.16 (1H, d), 7.47 (1H m), 7.68 (1H,d),
11.52 (1H,s). LRMS: m/z 427 (M+1)".

25

ihvdro-7H-pyrazolo{4.3-dJpyrimidin-7-
A solution of the title compound of Preparation 75 (630 mg, 1.50 mmol)

in diglyme (5 ml) was stirred under reflux for 5 hours, allowed to cool and

evaporated under reduced pressure. - The residue was purified by column



20 [err] (DVBGUB): 0.95 (6H,m, 1.66 (4H,m, 2.03 (3Hs), 2.95 (2H 1),
4.04 (2H t), 5.05 (2H5s), 6.59 (2H,s), 7.06 (1 Hm,. 7.16 (1H d), 7.47 (1
7. 68,0 ies 11-52 (1 H's). LRVB mz 427 (Mel)[err]. PEHEpAEREN 76

2- (5-Met hyl - 1. 2. 4- oxadi azol - 3-yl ) met hyl - 5- (2- n- propoxyphenyl ) - 3- n- propyl -
2. 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7-one A solution of the title
conmpound of Preparation 75 (630 ng, 1.50 nmol) in diglyme (5 m) was
stirred under reflux for 5 hours, allowgqato cool and evaporated under
reduced pressure. The residue was purlfleg by col umm WO 98/ 49166

PCT/ EP98/ 022fbmdtbgraghy @fﬁrgmag ig@bhysing hexbneztiys acetaté (34: Bexa@ elintytb
acetate (34:66) as_eluant, ive the tit] ound 4(5520 as a solid.
Found: C, Gglvsahemtiessqmpoumd Q%Ozmg)e?mi%&goéor%&-r 4@;H 8ﬁ5N H 5.92;
N, 20.57% 95

(2H 1) éo%@?@u@s Birelt. 6108 RSN 070 b (80208, )

7.66 1H d 5 10
7 Q/aﬁl Omet%] _'é’l)( ?; @)}/nphgnlﬂﬁsa%)z 2199 (2N&)L)4Lm (AR, HPBERARM 5N .06

2. 6-di hydromunpwa@(m ), Z.45 §yHim), ﬁsiﬂﬂnﬁ th58i(Akds)ad RMSoivi/zi 4093%
fromthe tiftle gonpound of Preparation 14 and bronpacetonitrile, using the
pr ocedur e ofM 'P?)eparatlon 73. [err] (CDA3): 1.10 (3H,t), 1.60 (3H,t), 1.95
(2H, M, 3.08 (2H,t), 4.31 (2H q), 5.28 (2H,s), 7.07 15 (1H d), 7.14

(IH, M, 7.48 (1H M, 8.42 (1Hd), 11.01 (1H,s). LRVMs: nmz 338 (M:l)[err].
PREPARAT]I ON 78 2-[5-(2-Et hoxyphenEaEBABAE[d_QMZLZZ 6- di hydr o- 7H pyrazol o-

10 o . _3- _ . ,,_.'._ __,,,1'

_dihvdro-7H-r ol4.3-dlpyrimidin-7-one

Obtained as a solid (73%) from the title compound of Preparation 14 <~ =-7% =~

and bromoacetomtnle using the procedure of Preparation 73. & (CDCl,): 1. 10
(3H,1), 1.60 (3H,1), 1.95 (2H,m), 3.08 (2H.,t), 4.31 (2H,q), 5.28 (2H,s), 7.07
15 (1H,4), 7. 14(1H m) 7.48 (1H, m), 8.42 (1H,d), 11.01 (1H,s). LRMS miz 338

(M+1)*, . S U

20 o 4 .3-dlpyrimidin-7-on-2-yllacetamidoxime
- Obtained as a white solid (89%) from the title compound of Preparation
77, using the procedure of Preparation 74. & (DMSOgs): 0.94 (3H,1), 1.33
" (3H.1), 1.74 (2H,m), 2.90 (2H,1), 4.12 (2H,q), 4.92 (2H,5), 5.48 (2H,s), 7.07
(1H,m), 7.14 (1H,d), 7.46 (1H,m), 7.68 (1H,d), 9.34 (1H,s), 11.53 (1H,s).
25 LRMS: m/z 371 (M+1)".



20 [4.3-d] pyri mdin-7-on-2-yl]acetam doxi me Cbtained as a
white solid (89% fromthe title conpound of Preparation 77, using the
procedure of Preparation 74. [err] (DVMSQd6): 0.94 (3H,t), 1.33 (SH?_Q 1.74 .
(2H, M, 2wOo0suddst), 4.12 (2H,q), 4.92 (2H,s), 5.48 (2H,s) ,PGL/EEP8(02337n)

7.14 (1H,d), 7.46 (1H mM, 7.68 (1Hd), 9.34 (1H,s), 11.53 (1H,s). 25 LRVS:
mz 371 (Mtl)[err]. WD 98/ 49166

PCT/ EP98/ 02257 -114- PREPARATI ON 79 5-(2-Et hoxyphenyl) 2- (5-met hyl -

. 2. 4- oxadi azol - 3-yl') met hyl - 3- n- pr opyl

2, 6- di hydr o- 7H pyrazol o[ 4. 3-d] pyri m dirhi4~ one 5 - The title conpound of

Preparati-on 78 (160 ng, 0.43 mmD e 0 a mxture of acetic
anhydride (122 [err]I 1.3 m‘ml)—éﬁRgT P.CJJI’Z 5 mM, 40 mmol ) and tol uene
S I ) £

(2 m), "then g m%g.-g.@;ag@ o BprS,

all owed to co0O
purified by colum chrg ] A-r , Hwirimidin-N@nan el uti on 10
gradi ent of hexane: et hyl acetate (1 1 to to provi de the title

conpound (45 nyYhaditie easnpeund ef Plepg [NS&I%- (‘?59 g, 043 mmolywas adsied: ), 1. 72

Y 1 e b G 19 Bt s il 1
PREPARAT! ChirnRd) ?ﬁg_zwiu eheg iy hén thénft‘hé Fésul ﬁm@aé awafeﬁ@eﬁreﬂa& lRopyg at e

Benzyl brom de was added dropw se over 5 mnutes to a
stirred, i beumalleﬂeddbmwanab’evﬁpm’pmchumdﬁr redyded pragsube.08be mesiduand

Chen t ho. B8R AYGBAGY saiaR.ahrometgraphy Gniice Geb Yae n SRy (300 ) wes
added agd LhgydirdrHeakaRsldtinididth (1 18bhes), td BAidk teifi@Lainbouklqas 0PI Ned
mg) as a solid. & (DMSOg): 0.92 (3HD), 1.31 (3H.), 1.72 (2Hm), 2.57 (3H.9)

2.97 (2H.0, 4.12 (2H,0), 5.76 (2H.5), 7.05 (1H,m), 7.14 (1), 7.47 (1H,m

7.64 (1H,d), 11.64 (1H,s).

D, e, S

U

15 - o PREPARATI N

nzyl 1- -4-nitro-3-n-pro zole-5-car e

| Benzyl bromide (20.4 ml, 0.172 mol_) was added dropwise over 5

minutes to a stirred, ice-cooled solution of Preparation 3 (17.0 g, 0.085 mol)
and cesium carbonate (56.1 g, 0.173 mol) in dimethylformamide (150 ml), .

20 then the cooling bath removed. After a further 19 hours, water (300 ml) was
added and the mixture extracted with ether (1000 mi in total). The combined
extracts were dried (MgSO,) and evaporated under reduced pressure to
furnish an oil which, on purification by column chromatography on silica gel,
using an elution gradient of p'entane:ethyl acetate (95:5 to 90:10), afforded

25 the titte compound (13.0 g) as a solid (as well as the 2-benzyl isomer (19.7
g)). & (CDCl,): 0.99 (3H,1), 1.76 (2H,m), 2.86 (2H.t), 5.30 (2H, s) 5.39 (2H,s),
7.17 (2H,m), 7.30 (8H,m). LRMS: m/z 397 (M+18)".



extracts were dried (MgSO err]) and evaporated under reduced pressure to
furnish an oil which, on purification by colum chromatography on silica
gel , usi ngwensabigsi on gradi ent of pentane: ethyl acetate (95:FCTiEPo82259) .
afforded 25 the title conpound (13.0 g) as a solid (as well as the
2-benzyl isoner (19.7 g)). [err] (CDCA3): 0.99 (3H,t), 1.76 (2H,n), 2.86
(2H,t), 5.30 (2H,s), 5.39 (2H,s), 7.17 (2H M, 7.30 (8H M. LRVS: mz 397
(Mt18)[err]. WD 98/ 49166

PCT/ EP98/ 02257 -115- PREPARATI ON 81 15-

1- Benzyl - 4-ni tro- 3- n- propyl pyrazol e-5-carboxylic acid A m xture of the
title conpound of Preparation 80 PREPARATIONS4 nol) 5 and 6M aqueous
sodi um hydr oxi de sol ut Lon m)_was stirred under reflux for 2 hours,
all owed to cool, dil -RrepYRMIaZ0ea-caroxylic atidi ng i xt ure

extracted with e r ce- cool ed,
acidified with c%ﬁ;e)ﬁé'r%gé}gzg L‘&%EQWQW??&%@@@@Q&@W fol)

di chl or ofet aam«sM 8Q0e0ls seditmtipidroxidsohaivhi (68 il Wk sHrRERIHIRPResR T acts 10
were dri ed er r] @and evapor at ed under reduced pressure to dgive the

title corrpo '0'303 wegsto.cagh diluted with wate( (130 m)).antl the resuiting, 1. 78

(A 2 S Sraded ) 0P 38 3 B A B e car

powder (79%odledadibified withacorRERGHRA 9fdrbEIBAE ak he procedure
of Preparation 5. [err] (CDd3): 'l. OOW(SHt 1. 7rgo{hqeéﬂnﬁ&é2&gaﬁ(2H,t), 5. 60

(2H,s), 7. 3chiorompthaneNS00 miiin datel)( Mhﬁqmbm;d dithioromethane extracts

PREPARA 5- b de A st d .

mi xt ur eTé)f w%ge ‘?"Ff mgﬂggﬂ?pggr%g\@pgp wy?r%r 4o O‘i Srﬁsgg@%@g‘theetltle B I"'r""rL w0
compound (10.0 g) as a white solid. 5 (CDCk): 1.10 (3H.9, 1.78 (2Hm), 2.84 ™~
(2H,1), 5.78 (2H,s), 7.32 (5H.m). - :

15

_ Obtamed as a cream powder (79%) from the title compound of -
' Preparatlon 81, using the procedure of Preparatlon 5 8 (CDCI3) 1.00 (3H, t)
1.76 (2H,m}, 2.90 (2H,t), 5.60 (2H,s), 7.30 (5H,m). LRMS: m/z 306 (M+1 8)".

20 - _'.P N 83

A stirred mixture of the tit!é corﬁpound of Preparation 82 (7.0 g, 0.024
mol}, stannous chloride dihydrate (27.4 g, 0.122 mol) and ethanol (140 mi) |
was heated under reflux for 2 hours. The reaction mixture was cooled,

25 Dbasified with saturated agueous ammonium carbonate solution, filtered and
the filtrate extracted with dichloromethane (750 ml in total). The combined

extracts were dried (MgSO,) and evaporated under reduced pressure to yield |



nol ), stannous chloride dihydrate (27.4 g, 0.122 nol) and ethanol (140-m)
was .heat ed under reflux for 2 hours. The reaction m xture was cool ed, 25
basified with saturated aqueous ammoni um car bonate solution, filtered and
the filtrayeosmszsacted with di chl oromethane (750 m in tot alPCI/EPR¥0228Tbi ned
extracts were dried (MgSO4) and evaporated under reduced pressure to yield
WD 98/ 49166 : PCT/ EP98/ 02257
-116- the title compound (4.8 g) as an orange solid. 8 (CDO[err]): 0.99
(3H,t), 1.70 (2H, M, 2.58 (2Ht), 2.94 (2H,s), 5.70 (2H,s), 7.24 (5H mM.
LRVS: mz 259 (Mtl)[err]. 5 PREPARATI O

5- Chl orosul%6 | - 2- et hoxybenzoi ¢ acid Mlten 2-ethoxybenzoic acid (25. 0 g,
0.150 nol stltémap@w@(%&gbraécan peangeckllidd SiCOGsk 09 (3, nY.7Ochl ori de

i 15t i 2B BEHA R 820D SRS A Bl TS adBs{ o )

The resultl ;w,.lgrxture was stirred at roomtenperature for 18 hours and then
poured into a $tirred mxture of ice (270 g) and water (60 nl) to give an
of f-whit® precipitate. Stirring was continued for 1 hour, then the product
was col lected by filtration, was : and dried 15 wunder vacuum
to provide the title corrpound (3ﬁ§%ﬁmrence sanple, mp.
115-116[err] C, was obtain al b st d $ ane: t ol uene. Found:
C 41.02; H 3.27. Cerr]H < E) requl SB%E@Z; H, 3.43% [err]

(2 cDCl [err]): 1. a\abﬂéhtz}ethéxytfe(r%scqacndxzsm(g,m #50 nfb)A044 Bdded to 8- 80( 1H, d) .

0
-2- Et hoxy- 55(hnra¢etqwcrmlpdmme Pf W@%Y'rﬂmme)@édﬁbpeﬁicmél)(@ﬁ one- step

P Ocedufcf" chiorosulphonic acid (41.3 mi, 0.621 mol), whilst maintaining the temperature

of the reaction mixture below 25°C. The resulting mixture was stirred at room
temperature for 18 hours and then poured into a sﬁrred mixture of ice (270 g) o
and water (60 ml) to give an off—whlte precipitate. Stirring was continued for 1
hour, then the product was collected by fi fi itration, washed with water and dried -
15 under vacuum to provide the title compound_ (36.08_ g). _A,_reference sample,

_ m.p. 115-116°C, was obtained' by crystalliséﬁon from he’xane:tdluerie_. Found:

- C,41.02; H,3.27. C4H4CIOsS requires C,40.84; H,3.43%. & (CDCl,): -.
1.64(3H,1), 4.45(2H,q), 7.26(1H;d), 8.20(1H,dd), 8.80(1H,d).

20

. one-step pr e
1-Methylpiperazine (33.6 mi, 0.303 mol) was added to a stirred
suspension of the title compound of Preparation 84 (34.4 g, 0.130 mol) in
25 water (124 ml) at about 10°C, whilst maintaining the temperature of the

reaction mixture below 20°C. The resuiting solution was cooled to about
10°C and, after 5 minutes, crystallisation of a solid commenced. After a.
further 2 hours, the solid was collected by filtration, washed with ice-water and
dried under vacuum to furnish the crude product (36.7 g). A sample (15.0 g) |



1- Met hyl pi perazine (33.6 m, 0.303 nol) was added to a stirred suspension
of the title conpound of Preparation 84 (34.4 g, 0.130 nol) in 25 water
(124 M) woammows 10C, whil st maintai ning the tenperature ofPCT/EPg/eRs?i on
m xture bel ow 20C. The resulting solution was cool ed to about 10[err]C and,
after 5 mnutes, crystallisation of a solid cormmenced. After a further 2
hours, the solid was collected by filtration, washed with ice-water and

dried under vacuumto furnish the crude product (36.7 g). A sanple (15.0 Q)
WD 98/ 49166 PCT/ EP98/ 02257

-117- was purified by stirring it in r ot xi ng acetone for 1 hour; the
resul ting swappusfied byestirird ivweebfluirepatetonefoomhbanmee aéslignand t he
crystalline solid, collected b}/ filtration and dried under vactumto afford

the title CMSPEDRIPNWas aliowed jo caplfo regm temperatyre anghibecrystalihe soiid

spectrum i S ' » . | of procedure (b)
bel ow (b) *RERH %%h%ﬁﬁgéﬁgb??rﬁ%ﬁéﬁgfﬁg#@#ﬂ g Riae e owpinst

Prepar at§ o184 §{0mdp. 01982198, WhdseltH ninfir spertroneis(deticdl i dded
dropwise to a .s?i rFrrLe)% m xture of 1- nethyl pi perazi ne (éo. g’i&gﬁag 208 nol)
and tri et hylbdaingd foptheoproducofzopcedune (bibiglew. mai nt ai ni ng the tenperature
of the reaction m xture below 20[err]C. A white crystalline solid forned
during the addition and stirring was continued for a further 1.5 hours.

Filtrati On@%&ﬁiﬁﬁ'@ ng with acetone and 15 drying under vacuum of
t he product, provide € hydrochlori.de-triethylam ne double salt of the
title conpound (&8oRitiog)of the title ¢GBipdEBHefArEparation®4 G050 936,189 Rof4;
N,9.06; C.8.02. Cerr]JHerr]NerrlOferr]sS; err]Herr] N HC requires .. .
C, 51. 5510 -H?W??@@P?\E‘ép@% was, aéﬂeaﬁ&oﬁ\@# fo e%&eﬁwwqepf(leu t)y,

& o o8 ) m9IBge oA A Moy gy s il 6o

whilst maintaining the temperature of the reaction mixture below 20°C.. A

_ white crystalline solid formed during the addition and stirring was continued - - s

for a further 1.5 hours. Filtration, followed by washing with acefone’_ and” -

15 drying under vacuum of the product, provided the hydrochloride#riethyléfhiné '

double salt of the title compound (78.97 g), m.p. 166-169°C. Found: C,51,33:7 =757
H,8.14; N,9.06; C1,8.02. Cy4H20N;05S; CeHisN; HCI requires C,51.55; H,7.7g; ~ == %7 7

N,8.02; Cl, 7.61%. & (DMSOg): 1.17(9H,1), 1.32(3H,1), 2.15(3H,s), 2.47(6H;bjr B
s), 2.86(2H, br s), 3.02(6H,q), 4.18(2H,q), 7.32(1H,d), 7.78(-1_H,'dd), ) i
20 7.85(1H.,d). | | o
The double salt (30.0 g) was stirred in water (120 mi) to produce an
almost clear solution, from which crystallisation of a solid rapidly occurred.
After 2 ho'urs, the solid was collected by filtration, washed with water and
dried under vacuum to give the title compbund (14.61 g) as a white solid. A
25 reference sample, m.p. 201°C, was obtained by recrystallisation from
aqueous ethanol. Found: C,51.09; H,6.16; N,8.43. C,,H;N,05S requires
C.51.21; H,6.1‘4; N,8.53%. & (DMSOge): 1.31(3H,1), 2.12(3H,s), 2.34(4H,br s),
2.84(4H, br s), 4.20(2H,q), 7.32(1H,d), 7.80(1H,dd), 7.86(1H,d).



The double salt (30.0 g) was stirred in water (120 m) to produce an al nost
clear solution, fromwhich crystallisation of a solid rapidly occurred.
After 2 hours, the solid was collected by filtration, washed with water and
dried und®O %BM966m t o give the title conpound (14.61 g) as rcmEpIs@2zsol id. A
25 reference sanple, mp. 201C, was obtained by recrystallisation from- .
aqueous ethanol. Found: C/51.09; H 6.16; N,8.43. (err]Herr]Nerr]O[err]S
requires C 51.21; H 6.14; N, 8.53% [err] (DVSQd6): 1.31(3Ht), 2.12(3H,s),
2.34(4H,brs), 2.84(4H, br s), 4.20(2H,q), 7.32(1Hd), 7.80(1H, dd),

7.86(1H, d). WO 98/ 49166 -118- _

PCT/ EP98/ 02257 -118- PREPARATI ON 86 1

- Benzyl - 4- [ 2- et hoxy- 5- (4- et hyl pi BREEARATIONSS phonyl ) benzani do] -

3-n- propyl pyrazpl CAl . (Benzotriazol -1 .

-y: ;)xy)trl ggra%ﬁ%ﬁ%ﬁ%@%ﬁ&éﬁ@m@éﬁﬂlﬁl@, 0. ?15
nmol) was added to a stirre ounds o reparation
83 (3.8 g, 0.015 nol) and Preparat:l on 803 (5. % 6 gE{G nmol) in

?I met hyIt for mam déB@Bmm;olahyﬂoxmnpwmhﬂmquospmez!ggéﬁﬂuommbg%% at : room
enper at ure : our e mxture
was extract QLVQP?) f? ﬁ%% &? g’aﬁﬁgem% ?é' Ofé?é tiflenbi ned
extracts wagBghoifd sol ution
(100 M) ang aboet W‘"“’?}é%f*“@"Bbéwh%soﬁﬁgmfﬂﬁiﬁﬁ%%f‘éﬁi*)ﬁﬁﬁgduced

pressure t oOfHE/ Mol 1ardlmeﬁw§em$arhldé (50my} allithe sésuiting 61 mFeté&mmHn furni shed
the title co o#nd (6.76 as a white 15 crystalllne sol'id, mp
182- 184[ er r f¥re @&fepméemseraé@re fpr 2@ heyrs, then powred inema@NERSSmIRquUi res C,

59. 14; 6. 9 (3H, 1.68
(204 95, R st 538 okl GRS el chtnb b oaPant 8. (1 °°
.62 ( 2H s} combiried éXirabtts wésR&d 6ddliantially with 109% adueocls 84diuki™ S)
b_marbonate solution (100 mi) and water (100 ml), dried (MgSOQ,) and

- evaporated under reduced pressure to provide an orange solid.

Cry"stallis'ation from ethanol furnished the title compound (6.76 g) as a white
15 crystalline sohd m.p. 182-184°C. Found C 58. 88 H, 6.27; N, 14. 66.

C2sH36NGO5S requires C, 59.14; H, 6.38; N, 14 78%. (CDCly): 0.97 (3H t),
1.59 (3H.1), 1.68 (2H,m), 2.26 (3H,s), 2.47 (4H,m), 2.58 (2H, t) 3.08 (4H,m),

. 4.39 (2H,1), 5. 62 (2H,s), 7.17 (1H,d), 7.26 (7H m), 7.92 (1H,d), 8.62 (1H,s),

- 8.20 (1H,s). LRMS m/z 569 (M+1)
20

PREPARATION 87

7H-pyrazolo[4,3-d]pyrimidin-7-one
Obtained as a white solid (62%) from the fitle compound of Preparation
.25 12 and 4-chlorobénzyl chloride, using the procedure of Preparation 15A.
Found: C, 65.96; H, 5.80; N, 12.77. C;4H25C3N402 requires C, 65.97; H, 5.77;
‘N, 12.82%. .5 (CDCl): 1.02 (3H,1), 1.18 (3H,t), 1.88 (2H,m), 2.02 (2H,m), 2.95
(2H.1), 4.19 (2H.1), 6.74 (2H,s), 7.04 (1H,d), 7.16 (1H,m), 7.26 (2H,d), 7.37
(2H,d), 7.44 (1H,m), 8.50 (1H,d), 11.20 (1H,s). LRMS: m/z 437 (M+1)",



9.20 (1 H,s). LRVs: mz 569 (Mtl)[err]. 20 PREPARATION 87 1

- (4- Chl orobenzyl ) - 5- (2- n- propoxyphenyl ) - 3- n-propyl -1 . 6-di hydr o- _
7H pyr az owaf 98/49166] pyri m di n- 7-one (btai ned as a white soli CPQWIOZZSGm t he
title conpound of Preparation 25 12 and 4-chl orobénzyl chloride, using the
procedure of Preparation 15A. Found: C, 65.96; H 5.80; N, 12.77.

C24H25CI NAO2 requires C, 65.97; H, 5.77; N, 12.82% [err] (COO3): 1.02
(3H,t), 1.18 (3H,t), 1.88 (2H, n) 2.02 (2H m, 2.95 (2H,t), 4.19 (2H 1),
5.74 (2H,s), 7.04 (1Hd), 7.16 (1H M, 4486 (2H,d), 7.37 (2Hd), 7.44
(1H,mM,- 8.50 (1H,d), 11.20 (1 H,s). LRV& mz 437 (Mrl)[err]. WO

98/ 49166 PREPARATION 88 PCT/ EP98/ 02257 -119-
PREPARATI ON 88 1 - ) - 3- n- propyl
. 6-di hydro 7H pyr az®¥otHos MR HOXYRACRY - J-11-DIOD Y : _
crystal line solid (77% fromﬂt_l_ 'ré 5 n%%. éepar ation 14 and

4- chl orobenzyl chl oride, usi proceaddre o rati on 15A Found C
65.34; H,55.52; NDbidné&Bas @Mhitb?ﬁywmeaﬂldl ([72%) Gonb the3ftle tbmpodd ofN

13.25% J[err (CDC13) 1.02 (3H,t), 1.63 Ht), 1.90 (2H m, 296(2Ht)
4.32 (2H, q) Preparation 14 pnd 4-gogobanay! chm , usingrihe proceziureef d) | 10 7.38

prEpariT! PSS S BEHOYT . 8908 & Rty A Seflfe i

7H pyrazol o[c,.65.4RPpw; Mg INI18:28%. CDCI 102 @H)501.88 (BHAP
(549 from t he tltFe conmpound of Prsgpar at3)| on 14 and 4- b(rorrgbenzy?q h)OOI’I de,

usi ng t he pr288d2ird),qt. 32 (2H,q), 5.74 (2H,s), 7.05 (1H,d), 7.16 (1H,m), 7.28 (2H.d),
10 7.38 (2H,d), 7.46 (1H,m), 8.50 (1H,d), 11.20 (1H,s). LRMS: m/z 423 (M+1)*,- = 77 =77

_.L' .;x.:

15 . Obtained as a colourless oil (54%) from the title compound of

Preparation 14 and 4-bromobenzyl chioride, using the procedure of ©~ = SRt

Preparation 15B. § (CDCly): 0.94 (3H.,t), 1.58 (3H,t), 1.73 (2H,m), 2.08 "(2.H t)
- 4,08 (2H,q), 5.50 (2H,s), 7.08 (4H, m) 744 (3H, m) 8.38 (1H d), 10. 89 (1H, s)
LRMS: m/z 484 (M+18)". '
20

TH-pyr. 4.3-dlpvrimidin-7-

Obtained as a solid (17%) from the title compound of Preparation 14
25 and2-cyanobenzyl bromide, using the pracedure of Preparation 15D. Found:
C; 69.58; H, 5.60; N, 16.90. C,4H3Ns0, requires C, 69.72; H, 5.61; N,
16.94%. 8 (CDCly): 1.03 (3H,1), 1.60 (3H,t), 1.90 (2H,m), 2.98 (2H.1), 4.30
(2H,q), 6.03 (2H,s), 7.05 (2H,m), 7.16 (1H,m), 7.36 (1H,m), 7.45 (2H,m), 7.68
(1H,d), 8.54 (1H,d), 11.20 (1H,s). LRMS: m/z 414 (M+1)".
30



Preparation 15B. [err] (CDCl[err]): 0.94 (3Ht), 1.58 (3H,t), 1.73 (2H m,
2.08 (2H,t), 4.08 (2H,q), 5.50 (2H,s), 7.08 (4H m, 7.44 (3H m, 8.38
(1H,d), 10.89 (1H,s). LRVMS: niz 484 (M+18)[err]. 20 PREPARATION 90 1

- (2- CyanWe9RM491§6 5- ( 2- et hoxyphenyl ) - 3- n- propyl -1 . 6- di hydr BCIT/EP98/02257

7H pyrazol o[ 4. 3-d] pyrim din-7-one Obtained as a solid (17% fromthe title
conpound of Preparation 14 25 and 2-cyanobenzyl brom de, using the
procedure of Preparation 15D. Found: C, 69.58; H, 5.60; N, 16.90.
C24H23N502 requires C, 69.72; H, 5.61; N, 16.94% J[err] (CDCl3): 1.03
(3H,t), 1.60 (3H,t), 1.90 (2H m, 2.9846BH,t), 4.30 (2H q), 6.03 (2H, s),

7.05 (2H;m), 7.16 (1H m, 7.36 (1H ), 7.45 (2H n), 7.68 (1Hd), 8.54
(1H,d), 11.20 (1H,s). LRVS: niz mgé&aa_[_am_ﬂ 1. 30 WD 98/ 49166
PCT/ EP98/ 02257 - 120-, PREPARATI 91 i
|\1 1 - 0] 1)- -propyl- :

- (4- Car banoyl benzy
. 6-di hydro- 7H- pyrazol o[ _@ﬁ HIH G R 1Bvrimidin-7- ained as a white
solid (73% fromthe ti onpound o reparati on and 4- car banoyl benzyl
chl ori de§ u3| ng (Dbtavm&d)asdmmteoéoliar(éﬁ%)efmmmhaﬁwe cémpodnd @f FeBparatioh. 5. 81;
N, 16.06. a3 reqwres C, . 66 81 5.84; N, 16.23% [err (CDd 3):
1.02 (3H, t) ‘22{5 -¢afbampylbenzyl qhigrids, U da%‘e (PPREquUre of Sreparatign 154.59

(3Hm. 7 %’"@ o249 14§ 18.08° 2424*"*5'%5‘”); et CrpEens R o 1

PREPARATI ONI 95.23%. B(CDCI) 1.02 (3H,Y), 1.62 (3H t) 1.90 (2H m) 296 (2H 1), 4.30
2-(4-Car bam)iy'l benz 2 5 et hoxyphe a/‘? gr - di hydr 0-
.9), 5.59 1Hs) 5.82 (2H,s), 6.00 ( Hs) 7.05 ( Hd) 716(1Hm) 7.45

10 (3H,m), 7.78 (2H,d), 8.52 (1H,d), 11.24 (1H,s). LRMS: m/z 432 (M+1)".

REPARATION

| 7 olof4.3-dpyrimidin-7-on
15 | . Obtained as a white solid (47%) from the title compound of Preparation

14 and 4-carbamoylbenzyl bromide, using the procedure of Preparatlon 158
Found: C, 66.10; H, 5.78; N, 16.02. C,4Ha5Ns04; 0.07 CH3C02CH20H3
requires C, 66.63; H, 5.89; N, 16.00%. & (CDCl,): 0.95 (3H,1), 1.59 (3H.1),
1.74 (2H,m), 2.86 (2H,1), 4.30 (2H,q), 5.59 (2H,s), 5.68 (1H,s), 6.12 (1H,s),

20 7.03 (1H,d), 7.12 (1H,m), 7.26 (2H,d), 7.45 (1H,m), 7.79 (2H,d)', '8..40 (1H,d),
10.92 (1H,s). LRMS: m/z 432 (M+1)".

25 ZH- lo[4.3-d]pyrimidin-7-0
Obtained as an off-white solid (39%) from the title compound of
Preparation 14 and 2-nitrobenzyl chloride, using the procedure of Preparation
15A. Found: C, 63.62; H, 5.32; N, 16.07. C23H23N504 requires C, 63.73; H,



7H pyrazol o[ 4. 3-d] pyri m di n-7-one 15 otained as a white solid (47%

fromthe title conpound of Preparation 14 and 4-carbanoyl benzyl brom de,

usi ng the ywoosse@ugee of Preparation 15B. Found: C, 66.10; H PCTA&PI$o87 02.

C24H25N503; 0.07 CH err]CHerr]CH err]CH err] requires C, 66.63; H, 5.89;

N, 16.00% [err] (CDC3): 0.95 (3Ht), 1.59 (3Ht), 1.74 (2H n), 2.86

(2H,t), 4.30 (2H,g), 5.59 (2H,s), 5.68 (1H,s), 6.12 (1H,s), 20 7.03

(1H,d), 7.12 (1H M, 7.26 (2Hd), 7.45 (1H mM, 7.79 (2Hd), 8.40 (1H, d),

10.92 (1H,s). LRVS: mz 432 (Mtl)[err]. _ gE_PARATI ON 93 5-(2-Et hoxyphenyl)-1
-(2-nitrobenzyl)-3-n-propyl -1. 6-di hydro-

7H-pyrazol o[ 4.35;d,018.16%11 §(TDCNY: DOEIBHEY, RS04BHS, 1. gal(ma hpl3.ob (A9Y, from

the title conpound of Preparation 14 and 2- mtrobenzgﬂch oride, using the

procedur e of 4FR%(2.q)i a5 (8IA,s)Fo.00d1 Hl), §30& £1H,H), 51841 Hn), 764D BH.m),
C23H23N504 8/
PCT/ EP98/ ozrzng' (H, d%f?-gi;(?%,d)a%? %Mﬂé rﬁ@&?’ﬁéﬁ"] M+D"05 (3Ht), 1.60

(3H,t), 92 (2H m, 3.00 (2H,t), 4.32 (2H,q), 6.25 (2H,s), 6.70 (1Hd),
7.06 (1H§ .18 (1H, M, 7.45 (3H M, 8. 14 (1 Hd), 854 (1 Hd), 11.24
(1H, s). LRVG: rﬂz 434 (Mrl)[err]. PZREEARR/ 94
-(2-Nitrobenzyl)-5-(2-n- propoxyhenyl

7H pyrazol of 4. 3- d]-sy4NEeRULY o rea-Opiad : S g% fromthe
title conpound of Preparatio 2 24 THVRRRBERZ chI or| de, using the
procedure of Preparation 15A ,t), 1.15 (3Ht), 1.90

(2H m, 2.00 (2H Obtaihe8hs(2 White, soﬁdZ(ﬂs%’c)Hrdm theﬁtlt?elcbﬂiﬂo&hd &F&épéﬂdﬂoﬂ)
04(1Hd) 18 (1H,m, 7.45 (3H m),
1 2 ‘and nltrobenzyl chloride, usmg the procedure of Preparatxon 15A. &

(CDCly): 1.02 (3H,1), 1.15 (3H,1), 1.90 (2H,m), 2.00 (2H,m), 2.99 (2H,1), 4.20° t=:

(2H,1), 6.24 (2H,s), 6.66 (1H,d), 7.04 (1H,d), 7.18 (1H,m), 7.45 (3H,m), 8.14 * - 1.5
" (1H,d), 8.54 (1H,d), 11.26 (1H,s). LRMS: m/z 448 (M+1)". S

15

7H- - rimidin-7-

Obtained as a crystalline solid (61%) from the title compbuhd of = S e

Preparation 14 and 4-nitrob_enzyl chioride, using the procedure of__Prepabatidn"' T

20 15A. Found: G, 63.59: H, 5.31; N, 16.02. CyH,sNsO, requires C, 63.737H.. © -
5.35; N, 16.16%. & (CDCly): 1.02 (3H,1), 1.60 (3H,1), 1.88 (2H,m), 2.97 (2H.1),
4.30 (2H,q), 5.84 (2H.s), 7.04 (1H,d), 7.16 (1H,m), 7.46 (1H,m), 7.52 (2H.d),
8.18 (2H,d), 8.50 (1H,d), 11.26 (1H,s). LRMS: miz 434 (M+1)".

25 PRE TION 96

7H-pyrazolo[4,3-d]pyrimidin-7-one

Obtained as a yellow solid (30%) from the title compound of

Preparation 14 and 4-nitrobenzy! bromide, using the procedure of Pr_eparé_ti__on o



(1H,d), 8.54 (1H,d), 11.26 (1H,s). LRVS: mz 448 (Mtl)[err]. 15

PREPARATI ON 95 5-( 2- Et hoxyphenyl)-1

-(4-nitrobenzyl)-3-n-propyl -1. 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7-one
Obt ai ned s es/mngstal line solid (61 %9 fromthe title conmpoRaWERHS/02257
Preparati on 14 and 4-nitrobenzyl chloride, using the procedure of
Preparation 20 15A. Found: C, 63.59; H 5.31; N, 16.02. C23H23N504 reqwres
C, 63.73, H 5.35; N 16.16% 8 (CDC 3): 1.02 (3Ht) 1.60 (3H,t), 1.88
(2H, M, 2.97 (2Ht), 4.30 (2H,q), 5.84 (2H,s), 7.04 (1H,d), 7.16 (1H m,
7.46 (1H m, 7.52 (2Hd), 8.18 (2H d), 8.36. (1H d) 11.26 (1H,s). LRVS: mz
434 (Mt1l)ferr]. 25 PREPARATI ON 96 :

5-(2-Et hoxymﬁ@-ylﬁ)(@&lé) me&mnzm)o(m-nt)pnm/(a%? ZlobyY 2k ) 430{) H.g)

7H pyrazol o[ 4.3 Llpyl‘l m di n-7-one btained as a | ow solid 3@ ?r’omthe
“title corrpmﬁ@“é? %)e p5tTHod), T414a6d . m)n 7 1360E@Ehd) 17 46 61,09, 8129I(ﬁbl d)he

rocedur e of t 1

Dt Epos 03851 LB, i@%a({%mj%t%%ﬁ@?rﬁ%%ﬁs (3Ht), 1.60 (3Ht), 1.76
(2H, M, 290 (2Ht), 4.30 (2H q), 5.64 (2Hs), 7.05 (1H d), 7.14 (1H m,
7.36 (2Hd), 7.46 (1H m, 8.20 (2H d), 8.41 (1 H,d), 10.98 (1 H,s). LRMVS:
mz 434 (Mrl)[err]. 5 PREPARATI mmmp_@_

-(2- Ami nobenzyl ) ; 52{5-(4-(2-t-

-yl sul phonyl ] - 2-@%&@%&@@%
[4.3-d] pyri m diqhyjs 2 -,
t - butyl di met hyl'si

Slpns o ,
solution of the title conpound o[&jﬁmm .
10 - Imldazole (39 mg, 0.57 mmol) and t—butyld:methyls:lyl chloride (69 mg,

1

7 , n
= ?H)DV?QQOl

were adageo—ro o >L|rred

E
% .
> 3
§

3 |

0.46 mmol) were added _to a stirred solution of the title compound of Example
53 (2_53 mg, 0.38 mmol) in _d_ichlororﬁethane (4 ml) and the mixture stirred at

- room temperature for 20 hours. Water (5 ml) was added, the aqueous phase

separated and extracted with dichloromethane (20 mi), then the combined
15 organic solutions dried (Né2804) and evaporated under reduced pressufe.

- The résu{ting yeliow oil was buriﬁed by column chroma-tograpﬁy on sifica Qel, |
using pentane:ethyi acetate (1:1) as eluanf, to afford the title compound (212
mg) as a colourless oil. § (CDCly): 0.00 (6H,s), 0.85 (SH,s), 1.02 (3H,1), 120

- (3H,1), 1.88 (2H,m), 2.06 (2H,m), 2.52 (2H,1), 2.62 (4H,m), 2.95 (2H.1), 3.08

20 (4H,m), 3.66 (2H,1), 4.26 (2H,1, 5.79 (2H,8), 7.18 (2H,m), 7.36 (1H,m), 7.60
(1H,d), 7.70 (1H,d), 7.82 (1H,d), 8.80 (1H,s), 9.70 (1H,s), 10.98 (1H,s).
LRMS: m/z 724 (M+1)".

" PREPARATION 98
25 5-[4-(2-t- Idimethvisilvio Npiperazin-1-visulphonvil

-N-pr 1-(2- ne midobenzvl)-3-n-proovi-

Methénesulphonyl chloride (24 pl, 0.30 mmol) was added toa stirred,
ice-cooled solution of the title compound of Preparation 97 (200 mg, 028 ~ 7"



53 (233 ng, 0.38 mml ) in dichloronethane (4 m) and the m xture stirred at
roomtenperature for 20 hours. Water (5 m) was added, the aqueous phase .
separ at ed wobsmsigsact ed with di chl oromethane (20 m), then tHEVERASORIE] 15
organi c solutions dried (Na2SO4) and evaporated under reduced pressure. The
resulting yellow oil was purified by colum chromat ography on silica gel,
usi ng pentane:ethyl acetate (1:1) as eluant, toafford the title conpound
(212 ng) as a colourless oil. [err] (CbA 3): 0.00 (6H,s), 0.85 (9H,s), 1.02
(3H,t), 1.20 (3H t), 1.88 (2H m, 2.06 (gkhm, 2.52 (2Ht), 2.62 (4H M, .
2.95 (2Ht), 3.08 20 (4H m, 3.66 (2Ht) 4.26 (2H,t), 5.79 (2H,s), 7.18

(2H M, 7. 36,,%5% ﬁd.ﬁe (s Hﬂ%{dhd tﬁ’e?ﬁx’(utétsdbred at Gﬂamléhﬂhratﬂre?ﬁ:rQbH s),
9.70 (1H,s) 8 FX MS:. iz 724 M+1)[err PREPARATI ON 98 25

5-{5-[ 4- (2- thautsy|themevap¢rateq/uo&grerewypyﬁrpﬁ@$%¢n beyﬁs‘@ugmtrqeated

2- h I
ol nydr 0. THTEYWAESI o6 7D s tesRaTa RS oo PARBlOn acetatei e (24
I, 0530/ 48'H titl
Eg%})un o 5 R Aﬁ% ¥an 2 gﬁe%fg@o.ﬁea@xwe&we@m%drgeg)g%%mlaha%ra%rétee ithe
- PCT/ EP98/ OZZEﬁdeﬂ%ucEﬂtﬁréssmenqrgmb agellewdilwhiokl wasepurifiedbyecauimnr ed at
room tenperature for 20 hours, then evaporated der.re gllcsd pressure The
resi due was chenaioarphy omsiica geb Using BRRENRS Q tﬁg ) @s&idangnto

t ted d t
\%reagrieedw( fi@?)’%ﬁ%ﬁﬁ%@%ﬁ 93495% Ir&&rée ucedeﬁgggsﬁggﬁtmo%gl gjg;a;clefl ow
o | which varsidsé. BSQQH}SICNOQWBFPW9Q°t(36irt¢,ﬂh88 @t 2006 (B, )} 91520
pent ane: et hyl acetate | uant conpound (145

ng) as a 160 (ﬂHJt)e§s62)(4H nr)earqs (@bt 3y08 (éi-Bm)(%ﬁﬁé?H th. "’835 (th)sﬁ 79 02
(3R 1), 1.20 43019 18](2§|8 { 7B nn) %c?HH”B) ?7@?11—1 d), 8.80 (1H,5), 9.70

(H, ), 10.98 (1H,s). LRMS: miz 802 (M+1)'".

15 : it
1.6-dihydro-7H-pyrazolo(4.3-d] imidin-7-one - - .

Obtained as a solid (51%) from the title compound of Preparation 14 ™"+ % =
and 4-sulphamoylbenzyl chloride (J. Med. Chem., 1986, 28, 1814), using the
~ procedure of Preparation 15A. Found: C, 58.78; H, 5.37; N, 14.83. _
20 Cz3H25N504S requires C, 59.08; H, 5.39; N, 14.98%. 5 (DMSOgg): 0.90 (3H t)
1.32 (3H,1), 1.74 (2H,m), 2.79 (2H.1), 4.14 (2H,q), 5.78 (2H.s), 7.04 (1H,m),
7.16 (1H,d), 7.28 (2H,s), 7.38 (2H,d), 7.45 (1H,m), 7.66 (1H,d), 7.78 (2H,d),
12.02 (1H,s). LRMS: m/z 468 (M+1)".

25 ' " PREPARATION 100

dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-on
" Obtained as a white solid {(28%) from the title compound of Preparation

12 and benzy! bromoacetate, using the procedure of Preparation 15D. & = ...



10 (2H,t), 2.62 (4H mM, 2.95 (2Ht), 3.08 (4H mM, 3.66 (2H1t), 4.26 (2H1t),
5.79 (2H,s), 7.18 (2H M, 7.36 (1H mM, 7.60 (1Hd), 7.70 (1Hd), 8.80
(1H,s), 9.70 (1H,s), 10.98 (1H,s). LRVs: mz 802 (Mtl)[err]. PREPARATI ON 99
15 WO 98/816€- Et hoxyphenyl - - 3- n- propyl - 1- ( 4- sul phanoy| eTIER48j02257

1. 6-di.hydro- 7H pyrazol o[ 4. 3-d]pyrimdin-7-one Cbtained as a solid (51%
fromthe title conpound of Preparation 14 and 4-sul phanoyl benzyl chloride
(J. Med. Chem, 1986, 29 1814), using the procedure of Preparation 15A
Found: C, 58.78; H 5.37; N, 14.83. 20 (err]Herr]Nerr](err]S requires
C, 59.08; H 5.39; N 14.98% [err] ( 16): 0.90 (3Ht), 1.32 (3H), 1.74
(2H, M, -2:79 %ZH,t), 4.14 (2H,q9), 5.78 (2Hs), 7.04 (1H M, 7.16 (1H d),
7.28 (2H,s) (CRG): (1202 (8H,1/14F (BH.t)n.0072Han), ROZ2H )90, 4.8 02

1H,s). LRMx Mt1 .2
(100 i) - Beng??@%‘i%éi?%éﬁ%e%-h?Irébﬁ)Q?-lQ-ep@Blpﬁ)x;ﬁﬁéﬂ%')")@--m (Broy), 74765~ di hyd
-TH i1 44 ' st lid (28% f
the 11116 comaaiha o) L FLes (1A, ARSIt 81 Bbt o ste, using the
procedureé of Preparation 15D. [err] WO 98/ 49166
PCT/ EP98/ 02257 -124- (CDC 3): 1.02 (3H t 1.17 (3Ht), 1.90 (2H, M, 2.02

(2H, M), 2.97 (2H t), 4.19 (2Ht), _ 10%5. 42 (2H,s), 7.06 (1H, d),
ZG?(RA{T)M ’ 57i:>3|$ = L5 oL p ooR8n it Sirlibrophi Btihydrogr. SR M 2

- Car boxy et pytazoid(3-RdpiARRiiNFEEenRy ! ) - 3- n-propyl -1 . 6-di hydro-7H pyrazol o[ 4
3-d] pyrimdin-7-one .
Obtained as a beige solid (92%) from the title compound of
10 Preparation 100, using the procedure of Preparation 69. & (CDC|3):'1,04
- (3H,t), 1.18 (3H,t), 1.91 (2H,m), 2.01 (2H,m), 2.97 (2H,1), 4.20 (2H,t.)., 5.41
(2H,s), 7.06 (1H,d), 7.17 (1H,m), 7.48 (1H,m), 8.51 (1H,d), 11.36 (1H,s).
- LRMS: m/z 371 (M+1)". '
15 o = PREPARATION 102

A N-Ethvlcarbamovlmethvl)—&-(z-n-oroooﬁ(vnhenvl)-3-'n-nroovl—ﬁ 6-

dihydro-7H-pyrazolo[4.3-dpyrimidin-7-one |
N-Methylmorpholine (91 pl, 0.83 mmol) was added fo a lstirr.e"d solution
of the title compound of Prepération 101 (93 mg, 0.23 mrﬁol) in
20 dichloromethane (5 ml) under nitrogen and the resulting solution cooled in an
ice-bath. Ethylamine hydrochloride (24 mg, 0.30 mmol), 1- |
hydroxybenzotriazole hydrate (41 mg, 0.30 mmol) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (73 mg, 0.38 mmol)
were added, then the resulting mixture allowed to warm to room temperature,
25 stirred for a further 20 hours and evapofatgd under reduced pressure. The
residue was partitioned between ethy! acetate (10 mi) and 2M hydrochloric
acid (10 mi), the separated aqueous phase washed with ethyl acetaté (10 mli)

and the combined organic solutions washed successively with saturated



ot ai ned as a beige solid (92% fromthe title conpound of 10 Preparation
100, using the procedure .of Preparation 69. [err] (CDO3): 1.04 (3H1t),
1.18 (3H, o ogelds (2H, M, 2.01 (2H M, 2.97 (2Ht), 4.20 ( 2 RCTYEPI&/02257
(2H;s), 7.06 1H d, 7.17 (1H ™M, 7.48 (1H M, 8.51 (1 Hd), 11.36 (1H,s). -
LRVB: mz 371 (M+l)[err]. 15 PREPARATI ON 102

1- (N- Et hyl car banoyl net hyl ) - 5- (2- n- propoxyphenyl ) - 3- n- pr opyl - 1. 6-

di hydr o- 7H pyrazol o[ 4. 3-d] pyri m di n-7-one N Met hyl norpholine (91 [err]l
0.83 Mol ) was added to a stirred solutipyeof the title conmpound of
Preparation 101 (93 ng, 0.23 mmol) in 20 dichloronethane (5 n) under
nitrogen andahPEoG@%HHFdn‘i‘Blc‘é%dﬁdt@@omhfmﬂIml) andlbmet(at)hnl% fed ani ne
hydrochl ori de (24 ng, 0.3 droxybenzotri azol e drate (41 ny,
0.30 nmol ) afdgSd,3-andievapbyatediunder m&@@ésﬁyﬁdammaﬁt QWH@MI or| de

Lo oom L enp@AMAes 26reart SplaStEP AR har 3o ABIPE i 8 P35 d Aol

~under redyce o] -] I etate
(10" ) “ak ARG R(ATRD. 238 A5y I30RRH ). 1S RY, SR B 6.22
washed with e iki)é?] 708t (@Hed) 208 1H, m)d7t49€(1blcmb|81521(‘tirlgi)thsc(nHts)ons washed
successi vel y sat ur at ed WD 98/ 49166
PCT/ EP98/ 0225RM326UZ§a§éMT§)sod| um bi carbonate solution (10 m) and brine
(10 M), dried (MySO err]) and evaporated under -reduced pressure to give
the title conpound (89 ng) as a creamsolid. [err] (CDC3): 1.03 (3H 1),
1.10 (3Ht), 1.18 (3H t), 1.90 5 PFREPARATOMNIQOZH m), 2.98 (2H.t). 3.36
(2H m, 4.19 (2H, t) 5.23 (2Hs) 6. 22 (1H s)', 7.06 (1H d) 7.18 ng, m.,.
7.49 (1H19, 8.52 J-[N4(2tMet ihyl ymoylmethylhpA241 xyphepyll-3-n- - ©

 Obtained as a white powdér (44%) from the title compound df
Preparatxon 101 and 2-methoxyethylamine, using the procedure of A -

~ Preparation 102. & (CDCly): 1.03 (3H.1), 1.18 (3H,t), 1.88 (2H m), 2.00
15 (2H.m), 2.98 (2H,1), 3.29 (3H.s), 3.42 (4H,m), 421 (2H 1), 5.29 (2H,s), 6. 45 |
. .(1H s), 7.04 (1H,d), 7.15 (1H.,d), 7.48 (1H.m), 8.50 (1H.d), 11 27 (1H s) —
LRMS: m/z 428 (M+1)". B | | ST

20

Obtained as a cream foam '('95%) from the title compound of

Prepération 101 and morpholine, using the procedure of Preparation 102. § |
(CDCl,): 1.03 (3H,1), 1.19 (3H.1), 1.90 (2H,m), 2.00 (2H,m}), 2.98 (2H.t), 3.50-
25 3.78 (8H,m), 4.18 (2H.1), 5.45 (2H,8), 7.05 (1H,d), 7.18 (1H,m), 7.46 (1H,m),
" 8.50 (1H.d), 11.20 (1H.s). LRMS: miz 440 (M+1)".



PREPARATI ON 103 10 1

-[ N- (2- Met hoxyet hyl ) car banoyl met hyl ] - 5- (2- n- pr opoxyphenyl ) - 3- n- propyl -

. 6-di hydro-7H pyrazol o[ 4. 3-d] pyrimdin-7-one Cbtained as a white powder .
(44% f r or\VOIP8/49166| ¢ conpound of Preparation 101 and 2- nmet hemERSSI0H Ne,
usi ng the procedure of Preparation 102. [err] (CDA3): 1.03 (3Ht), 1.18 .
(3H,t), 1.88 (2H, M, 2.00 15 (2HM, 2.98 (2H), 3.29 (3H,s), 3.42 (4H m,
4.21 (2H,t), 5.29 (2H,s), 6.45 (1H,s), 7.04 (1Hd), 7.15 (1H,d), 7.48
(1H,m, 8.50 (1Hd), 11.27 (1H,s). LRVS: mz 428 (Mrl)[err]. PREPARATI ON
104 20 -126-

1- (Mor phol'i n- 4-yl car bonyl net hyl ) - 5- ( 2- n- pr opoxyphenyl ) - 3- n- pr opy! -

1. 6- di hydr o- 7H- pyr azol of 4. 3- d] pyr PREPARATION {88 ai ned as a cream f oam
(95% fromthe tigle co ound of Preparatlon 101 and m)rphol | ne, u3| ng the
procedure of Prepé&¥a Sl XYPNE ¢ ¥PH ), 1.90
(2H, m, ; 78(8Hrr) 419(2Ht) 5.45
(2H,s), 7. ' a , 8.50 (1H,d), 11.20 (1H,s).
LRVS: m 25440 (M'-CDbEa’.fnéd asawmﬁs B(Mﬂl&i %) fro

PCT/ EP98/ 02257 - 126- PREPARATI o\|g105 W ) from th ttle compound of

2- (N- Et hyl c drisR@s3tion:68 any-athylamine hydreghiosidel ysingrthe popgddiute &f

ponter ( s80gr TERBi et 1021 PAEDRO LA GFIB: 295 Bt nt o8 B deeS (Eim

(o oy S QB R, 100 RAARE RS K oif 4P OH 9 HeioH ) B Geten)i ) 1
3.30 . (2H m7. é"4(13 d)2H1t5)L1H4m997 GBWH)m) @@(MJd);Sﬂ 00. (@ﬂ d)l*t':RNlS 51/%_5
(1H ), 704%9(81“”?. .42 (1H, d) 11. 00 (1H s). LRVB:

- 15 ~ Obtained as a cream foam (74%) from the title compound of - --
Preparation 69 and 2-methoxyethylamine, using the procedure of Pre'péfatidn
102. 5 (CDCl3): 1.02 (3H,t), 1.15 (3H.1), 1.84 (2H,m), 2.00 (2H,m), 3.00 (2H,1),
3.28 (3H,s), 3.40 (4H,m), 4.19 (2H,t), 5.00 (2H,s), 6.40 (1H,s), 7.06 (1H,d),
~ 7.16 (1H,m), 7.46 (1H,m), 8.43 (1H.d), 10.97 (1H,s). LRMS: miz 428 (M+1)".
.20 : :

Obtained as a white foam (55%) from the title compound of

25 Preparation 69 and morpholine, using the procedure of Preparation 102. §
(CDCI3): 1.05 (3H,1), 1.13 (3H,1), 1.91 (2H,m), 2.00 (2H,m), 3.01 (2H,1), 3.66
(8H,m), 4.17 (2H,1), 5.20 (2H,s), 7.04 (1H,d), 7.15 (1'H,m), 7.45 (1H.m), 8.41
(1H,d), 10.36 (1H,s). LRMS: m/z 440 (M+1)".



10 398 (M+l)[err]. PREPARATION 106 2-[N-(2-Met hoxyet hyl ) car banoyl net hyl

- 5- (2- n-propoxyphenyl ) - 3-n- propyl -2. 6-di hydro-7H pyrazol of 4.

3-d] pyri mvoigsM49i66ne 15 bt ai ned as a cream f oam (74%P¢Elbl’ﬁ8t0hzs7t itle
conpound of Preparation 69 and 2-net hoxyet hyl am ne, using the procedure of
Preparation 102. [err] (CDA3): 1.02 (3Ht), 1.15 (3Ht), 1.84 (2Hm, 2.00
(2HMW, 3.00 (2H,t), 3.28 (3H,s), 3.40 (4H M, 4.19 (2H,t), 5.00 (2H s),
6.40 (1Hs), 7.06 (1Hd), 7.16 (1H mM, 7.46 (1H mM, 8.43 (1Hd), 10.97
(1H,s). LRVS: mz 428 (Mrl)[err]. 20 PREPARATI'ON 107 _

2- (Mor phol i n- 4-yl car bonyl net hyl ) - 5- ( 2- n- pr opoxyphenyl ) - 3- n- pr opyl -

2. 6-di hydro-7H-pyrazol o[ 4. 3-d] p\PREPARATION ¢08bt ai ned as a white foam
(55% fromthe title corrpound of 25 Preparat|on 69 and norphol i ne, using
the procedure of Preparati of=ls XQRICDEROYITY ips (3H t), 1.13 (3Ht),

S 2 oAb O 0%t el 7 ) 2 ?‘i Hs).

LRVS: ' 8 4HHroddyBen2dtiibzole (1\483%8/ ¥128 B¥mol) and 1-(3-dimeth
PCT/ EP98/ 02257 -127- PREPAR,&TI O\I%%OB 4- ;28-)Ch orf)pr opan%ly?m"rjmpr %ll)

N- Met hyl rmrpthdlqaﬁboqmn@erhydrqdﬂendm& $17 goROneginaly, weremdded to a

ot y1 oar bodt T GdShpaPE Tt ot Sy oraeoenni%e%dﬁ&%‘ei%&%%ﬁﬁé” >
stirred, i cacﬁe%m@tr%ttetsoqat)oéru)d&h@ rlsditing | setRnOStRA & sboliold G

mmol ) in dichloromethane (30°m ) and the Tesulting solution Stirre at
about Of er rinidutes. Morpholine (2.4 mi, 27.6 mmol) was then added the cooling bath

10 removed and the reaction mixture stirred at room temperature for 66 hours S

‘then evaporated under reduced pressure. The residue was partitioned
between ethyl acetate and water, then the 'separated organic phase washed

with brine, dried (MgSO,,) and evaporated under reduced pressure The

resulting yellow oil was purified by column chromatography on snhca gel, usmg e —

15 mixtures of hexane: ethyl acetate (3:1 and then 2: 1) as eluants to prowde the
_tltle compound (57 mg) as a colourless oil. [a]25 +51° (c=0.1, CH3OH) e

(CDCI3) 1.67 (3H,d), 3.42-3.89 (8H, m) 4.53 (1H,q). LRMS: miz 195
(M+NH4) | |

20

REPARATION 109

dro-7H-pyra -d]pyrimidin-7-one
Obtained as a white foam (44%) from the title compounds of
25 Preparation 12 and Preparation' 108, using the procedure of Preparation 1.58.
5 (CDCls): 1.02 (3H,1), 1.18 (3H,t), 1.78 (3H,d), 1.88 (2H,m), 2.03 (2H,m). 2.98
(2H,m), 3.40-3.74 (8H,m), 4.20 (2H,t), 6.18 (1H,q), 7.06 (1H,d), 7.16 (1H,m),
7.46 (1H,m), 8.52 (1H,d), 11.24 (1H,s). LRMS: m/z 454 (M+1)"t |



m nutes. Mrpholine (2.4 m, 27.6 mmol) was then added, the cooling bath 10
renoved and the reaction mxture stirred at roomtenperature for 66 hours,
t hen evapor at ed under reduced pressure. The residue was partitioned between
et hyl acet gkgwat er, then the separated organi c phase waBCEHBPHHERAST
brine, drie SO4) and evapor at ed under reduced pressure. The resulting
yellow oil was purified by col um chronat ography on silica gel, using 15

m xtures of hexane:ethyl acetate (3:1 and then 2:1) as eluants, to provide
the title conmpound (57 ng) as a colourless oil. [[err]][err] + 51[err] (C =
0.1, CHerr]OH). [err] (CDA3): 1.67 (3H,|?é 3.42-3.89 (8H, M, 4.53 (1Hq).
LRVS: mz 195 (MtNH4) 20 PREPARATI ON 109 :

S- (Mor phol i n- 4-yl car bonyl ) et hyl ] - Wenyl) 3-n- propyl -

1. 6-di hydro- 7H—pyrazo| o[ 4. 3-d] pyrll md| n 7 one Ootal ned as a whlte foa'm

using the pr L (DA 3): 1.02 (3H 1), 118
(3H,t), 1.782¢ 2.98 (2H ), 3.40-3 74

8H M), 4.20 (2Ht ' 46 (1 H,
550 (1 HE) 11 z%bte?’%? W%f?z"p@””'?“’ e o e ao106

PCT/ EP9ﬁ/ PZZﬁepié%tot;PlEaﬁﬂeRﬁeﬁNamm 198| wsing the procedure of Preparation 15B.

S-(M -5-

2 6l hydr of SRl 0 38l i 157 GRS O .08 @R, 2.9 o
339 108,

using. tho pr deBdle>ap (@R afhARet (P el GeRH A B1p 1P 88 PR 706 10

(3H,t), 1.82 (6ﬁ"a)d)l 471(ﬂ@n{)28*40)(1H&1)9®0(@l'(1m‘) s). LRES: miz 454 (M+1)
10

PREPARATION 111
4-(2R-Chloropt ) orpholine

Obtained as a pale yellow oil '(16%) from R-(+)-2-chloropropionic acid

| and morpholine, using the procedure of Preparatlon 108.
15 [a]25 -46° (c=0.1, CH;OH). .5 (CDCly): 1.69 (3H.d), 3.49-3.87 (8H, m)

- 4.53 (1H,q). LRMS: m/z 195 (M+NH4)

PREPARAT!QN 112

20 1-[1R-(Morpholin-4-vicarbonyl)ethyll-5-(2-n-propoxyphenyl)-3-n-propyl-

- 1,6-dihydro-7H-pyrazol -d]pyrimidin- e
Obtained as a yellow solid (8%) from the title compounds of
Preparation 12 and Preparation 111, using the procedure.Of Preparation 15B.
5 (CDCly): 1.02 (3H,1), 1.18 (3H,1), 1.79 (3H,d), 1.91 (2H,m), 2.04 (2H,m), 2.98
25 (2H,m), 3.40-3.76 (8H,m) 4.20 (2H,t), 6.19 (1H,q), 7.06 (1H.d), 7.18 (1H,m),
7.46 (1H,m), 8.52 (1H,d), 11.24 (1H,s). LRMS: m/z 454 (M+1)".



(2H m, 3.30 (2H, M, 3.48 (2H,n), 3.66 (4H m, 4.19 (2H,t), 5.58 (1H Qq),
7.06 (1H,d), 7.47 (1H m, 8.40 (1Hd), 10.94 (1H,s). LRVE: mz 454
(I\/H)[err]WOE@MPﬂEPARATI ON 111 4-(2R- Chl or opr opanoyl ) nor phol FGRERI$(03257ed as
a pale yellow oil (16% fromR-(+)-2-chloropropionic acid and norpholi ne,
using the procedure of Preparation 108. 15 [[err]][err] - 46[err] (c =
0.1, CH3OH). [err] (CDC[err]): 1.69 (3H,d), 3.49-3.87 (8H mM, 4.53 (1H Q).
LRVS: miz 195 (M:NH4)[err]. PREPARATION 112 20 1-11

R( Mor phol i n-4-yl carbonyl ) et hyl ]-5-(2-n- pngg.oxyphenyl) 3-n-propyl -

1. 6-di hydro- 7H pyrazol o[ 4. 3-d] pyri m di n-7-one Obtained as a yel |l ow solid
(8% fromthe title conpounds of FERERARANON 413nd Preparation 111, using
the procedure of Bygep 15B. . 1.02 (3H, 1) 118(3Ht)
1.79 (3H,d), 1.91 4Py QrEnQyR-2-¥ied(30NVHCKEN Inkl4-RRropoxypher apy
4.20 (2H,t), 265.4 4_@,,- i ,n'),746(1Hn’) 8.52 (1
H d), 11.24 err WD 98/ 49166 .

PCT/ EP98/ (52257 11'9btal?im1]eﬂbwm®r [(23%) from the title compounds of

> éd”‘éf Ryar o FFPNRHeRoBI o) atd Fadparafon 4. Gaib dhe procetute of Crammeaton 1By el | ow
239

111, usi ng t BaCoerbdi 04t FURTREES, Rep By Taa Gt DorpFa a8

(3Ht), 1. 14(2!—3Irh)t 8.30 (B3, @36,4@ (,2Hln1923 eammmha 0@(2}2995)59 @1#8) fg%m)

3.30 (2H, m, 3:48 (2H, 113%
(1H d), 7. 16({HH)n3- 1671 Q17H4§'X1H8n)4@‘tQLHHi)5) 9D GIH, SN, kRM&FMi4Mz 454

bl

10 (M+1)* .
PREPARATION 114
1-(2-Morpholin-4-ylethyl)-5-( 2-n-propoxyphenyl)-3-n-propyl-1.6-dihydro-" ~
.. IH-pyrazolo[4.3-d]pyrimidin-7-one . ' : .'
15 ~ Obtained as a clear oil (40%) from the title compound of Preparat‘ibn

' 12 and the free base of 4- (2-chloroethyl)morphohne hydrochlonde using the
procedure of Preparation 15B. & (CDCl,): 1.03 (3H t), 1.15 (3H,t), 1.88
(2H,m), 2.00 (2H,m), 2.52 (4H,m), 2.88 (2H.1), 2.93 (2H,1), 3.62 (4H,m), 4.19
' (2H t), 4.70 (2H,1), 7.04 (1H,d), 7.15 (1H,m), 7.44 (1H,m), 8. 50 (1H,d), 10 65-
20 (1H,s). LRMS: m/z 427 (M+2)". '

PREPARATION 115
2-(2-Morpholin-4-vlethvi)-5-(2-n-propoxyphenvl)-3-p-oropvi-2. 8-dihvdro-
7H-pyrazolo[4, 3-dlpyrimidin-7-

25 Obtained as a yellow foam (24%) from the title compound of

Preparation 12 and the free base of 4-(2-chloroethyl)morpholine
hydrochloride, using the procedure of Preparation 15B. Found: C; 63.90; H,
7.33; N, 16.21. C,3H4:N:O4; 0.10 CH,Cl, requires C, 63.93; H, 7.25; N,



10 (Mrl)[err]. PREPARATION 114

1- (2- Morphol i n-4-yl et hyl)-5-(2-n-propoxyphenyl)-3-n-propyl -1. 6-di hydro-
7H pyrazol o[ 4. 3-d] pyrim din-7-one 15 . bt ai ned as a clear oil (40%
fromthe waodsdaaepound of Preparation 12 and the free basermf/EP98/02257

4- (2-chl or oet hyl ) nor phol i ne hydrochl ori de, using the procedure of .
Preparation 15B. [err] (CDCl[err]): 1.03 (3Ht), 1.15 (3Ht), 1.88 (2H m,
2.00 (2H M. 2.52 (4H m, 2.88 (2Ht), 2.93 (2H), 3.62 (4H M, 4.19
(2H,t), 4.70 (2H,t), 7.04 (1Hd), 7.15 (IH M, 7.44 (1H m, 8.50 (1H d),
10.65 20 (1 H,s). LRVE: mz 427 (M2) [_@3?]_]. PREPARATI ON 115 _
2- (2- Morphol i n-4-yl et hyl ) -5-(2-n-propoxyphenyl ) - 3-n-propyl - 2. 6-di hydr o-

. 7H pyr azol o[ 16.14%d] HICDEI:}i 1006 {3i4), 2514 (3H,1), 188 @Hen, 260 HeH), 28F oam

24% fromthe tit d of Preparation 12 and the free b f
(2. chl of OSBRI BANGRIe OISR of 2P 42 (P h Tl AR ). T 14 -

P tiong e ; catNy 1 . . |
qerr) i 'es‘r’?]%??’s%'f’aff’é?w@o_ﬁ%&"’%@.Q@Q%sw-s @%Wﬁﬁéﬁﬁ?éaz% o
16.14% [err] (CDCAI3): 1.06 (3Ht), 1.14 (3Ht), 1.88 (2H m, 2.00 (2H m,
2.52 (4H m, 3.00 (4H, m, 3.69 (ﬁﬁﬁi’.&Bﬁﬁ@.&ﬁﬁt), 4.42 (2Ht), 7.04

(1H d), 7.14 (1HJ, 1H . | 1H, s)..

(M) [err]. 5 PREPARSTITENYPIRSS N P e B 21-r RIOL

-yl ) et hyl] - 5-&.8; v/ 4 r 3 . 6-di hydro- 7H pyrazol o[ 4.
3-d] pyri mdin-7-one talned as a Ite Toam (1799 fromthe title conpound
of Obtained as a white foam (17%) from the title compound of

10 Preparation 12 and _14(2-chloroethyl)-A-methylpiperézine (Europ. J. Med.
 Chem., 1995, 30, 77), using the procedure of Preparation 158. & (COCL)
1.05 (3H,t),1.12 (3H,t), 1.86 (2H,m), 1.98 (2H,m), 2.28 (3H.,s),'2.44 (4H,m),
2.58 (4H,m), 2.97 (4H,m), 4.17 (2H,t), 4.39 (2H,}), 7.03 (1H.d), 7.12 (1H,m),
7.44 (1H,m), 8.40 (1H,d), 10.85 (1H,s). LRMS: m/z 439 (M+1)".
15 i A
PREPARATION117
1-Bromo-2-chloroethane (6.0 mi, 72 mmol) was added dropwise, under
nitrogen, to a vigorously stirred, ice-cooled mixture of pyrazole (50¢g, 73
20 mmdl). potassium carbonate (10.0 g, 73 mmol) and acetone (95 mi). After 3
hours, the cooling bath was removed and the reaction mixture stirred at room
temperature for a further 3 days, then filtered. The filtrate was evaporated
under reduced pressure and the residue'priﬁed by column chrorﬁatography
on silica gel, using dichloromethane:methanol (97:3) as eluant, to yield the
25 title compound (1.62 ) as a clear oil. & (CDCl5): 3.90 (2H,m), 4.42 (2H,m),
6.23 (1H,s), 7.63 (1H,s), 7.65 (1H,s). LRMS: m/z 131 (M+1)*.



10 Preparation 12 and 1-(2-chl oroethyl)-4-nethyl pi perazine (Europ. J. Med.
Chem, 1995, 30, 77), using the procedure of Preparation 15B. [err] _
(CDA 3): Wae/49366t), 1.12 (3H,t), 1.86 (2H nm, 1.98 (2H m PCEERSs/235T S) ,
2.44 (4H, M, 2.58 (4H M, 2.97 (4H M, 4.17 (2Ht), 4.39 (2H1t), 7.03
(1H,d), 7.12 (1H M, 7.44 (1 HmM, 8.40 (1 H d), 10.85 (1 H,s). LRVs: nmz
439 (M+l). 15 PREPARATION 117 1 -(2-Chl oroethyl)pyrazole 1

- Brono- 2-chl oroethane (6.0 m, 72 nmol) was added dropwi se, under nitrogen,
to a vigorously stirred, ice-cooled m xt131e of pyrazole (5.0 g, 73 20
mol ), potassium carbonate (10.0 gl 73 rrrmlz and acetone (95 nm). After '3
hours, the cooling bath was renov _ lon mxture stirred at
roomtenperature 4§ ¢ it he 2 ' .

evapor at ed under f . e STtE H-40-GHYaro
chr omat ogrammmmléi chl or onet hane: net hanol (97:3) as
eluant, to yield the 25 I'tle compound (1.62 g) as a clear oil. [err]
(CDA 3): 53.90 (21 )bipinet a2 avehiteyolids(63%6) fteinghe tile @Bn{pbidndy of 7. 65 (1H, S).

LRVE: mz 131 (ML) [ers]. WD 98/ 49166 .
PCT/ EP98/ oz%é%‘g@'f%')?[" HQ%MEAW@%%E% 17, using the procedure of Preparation 15B.

T pyr azol of ACOSTRY Q87 (AR A0 (3 p%e @i BeTaN. 2RI B (savg
fromthe titm,t)c@um@ldanpm.ifqn@t B2 (1H,8)6.88 gnggﬁtﬁmw-l,&& 7{@4 ng the

pr ocedure o{ Preparation 15B. [err] ( -err%z): : (3H (3H 1),
1.56 (2H, m {TH.Mg 7¢404( Hyl,m)2 7460 (1)) 8.38. (16,42 140:58 (1H,8¢ LRMSYm/z4 0B

(2H ), . Ofgldyhs), 6.88 (IHs), 7.00 (1Hd), 7.04 (1Hm}, 7.40 (1Hm,

7.50 (1H'm) 8.36 (1H,d), 10.58 (1H,s). LRVS: mz 407 - . | |
| | PREPARATION 119
-(2-Chloroethyl}-1.2.3-triazole

Sodium methoxide (7.0 g, 121 mm_o)) Was added t'o.a.tl stirred, lce— B
15 cooled solution of 1,2,3-triazole (8.4 g, 121 mmol) in methanol (125 mI)
 followed, dropwise, by 1-bromo-2-chloroethane (10.0 ml, 121 mmol').:_'_,.,'l'hé b e
- cooling bath_'was_res_'_noved and the reéc_tion_,i_'nixturé stired atroom
temperature for 2 days, then evaporated under reduced 'préésu'fe.: The ._
'residue_'was -pa_r"titioned between ethyl acetate (125 ml) and brine (100 hil), o 3
20 then the separated organic phase dried (MgSO,) and evapcrated under o |
reduced pressure. The residue was purified by column chromatography'on
silica gel, using dichloromethane: methanol (96:4) as eluant, to furnish the
titte compound (2.19 g) aé aclearoil. § (CDCI:,): 3.88 (2H,m), 4.68 (2H,m),
7.50 (1H,s), 7.60 (1H,s). LRMS: m/z 132 (M+1)".
25
PR TION |
9-(2-n-Propoxyphenyl)-3-n-propyl-2-{2-(1,2, 3-triazol-1 ;vl)ethvll-Z.G-
dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one

Obtained as a white solid (60%) from the title compounds of

30 Preparation 12 and Preparation 119, using the procedure of Preparation 158.



: dlchloroneth

10 (Mtl)[err]. PREPARATION 119 1-(2-Chloroethyl)-1.2.3-triazole Sodium
nmet hoxide (7.0 g, 121 mmol) was added to a stirred, ice- 15 cooled

solution of 1,2,3-triazole (8.4 g, 121 nmol) in nethanol (125 m) fol l owed,

dr opwi se wdys/49166 ono- 2- chl oroet hane (10.0 m, 121 mmol ). TRETEBS8/22F7 bat h
was renoved and the reaction mxture stirred at roomtenperature for 2
days, then evaporated under reduced pressure. The residue was partitioned
bet ween et hyl acetate (125 ml) and brine (100 m ), 20 then the separated
organi ¢ phase dried (MySJerr]) and evaporated under reduced pressure. The
resi due was purified by coI urm chromatd@Qaphy on silica gel, using

el uant | furnish the t|tIe corrpound

(2.19 gé‘@%&ro §2|(3H3) (lcﬁb(fﬁléﬁ)r 1H90 @%@)( 3196n§2H.m) 6856 4BH:1).,4.0850

(51(“253, P 082%3?%(#@% R A A S T R NP

di hydro- 74-pys3selg)| 3385{1F'l}d);§"|0’961(1m €).ODRM Az 508 @d+H* White solid (609
S O

“fromthe title conpound 0 Preparat|on 12 and Preparation 119, using

t he proc®dure of Preparation 15B. WO 98/ 49166
PCT/ EP98/ 02257 -132- [err] (CDO 3); ;§ A, 1.07 (3H,t), 1.50 (2H M,
1.96 (2H, M, 2.56 (2Ht), 4.08 ( ,t), 5.04 (2Ht), 7.00

(1H,d), 7.04-7.08 (2HM), 7.4Q 6] ,g}oe A thhsle 8-38 (1Hd), 10.96 (1
H,s). LRVS: niz 408(|\/Hr1)[err
Obtained as a clear oil (22%) from 1,2,4-triazole and 1-bromo-2-

chloroethane, using the procedure of Preparation 117. & (CDCl,): 3.79
10 (2H,m), 4.18 (2H,m), 7.84 (1H,s), 8.04 (1H,s). -

' PREPARATION 122
dro-7H-pyrazolo imidin-7-one _
15  Obtained as a white foam (32%) from the title compounds of

Preparation 12 and Preparatlon 121, usmg the procedure of Preparation 158
3 (CDCI3). 0.88 (3H.,t), 1.11 (3H,1), 1.58 (2H,m), 1.98 (2H,m), 2.60 (2H,t), 4.15
(2H,1), 4.68 (2H;t), 4.88 (2H.1), 7.00 (1H,d), 7.06 (;IH,m). 7.40 (1H,m), 7.68
~ (1H,s), 7.92 (1H,s), 8.32 (1H.d), 10.90 (1H,s). LRMS: m/z 408 (M+1)*.
20 . _ o

pyrazolo[4,3-dlpyrimidin-7-one
Obtained as a yellow 'powder (60%) from the title compound of
25 Preparation 12 and 2-flucronitrobenzene, using the procedure of Preparation
15B. & (CDCly): 0.90 (3H,1), 1.07 (3H,t), 1.76 (2H,m), 1.99 (2H,m), 2.84
(2H,1), 4.15 (2H,1), 7.01°(1H,d), 7.10 (1H,), 7.43 (1H,}), 7.58 (1H,d), 7.70
(1H,1), 7.78 (1H,1), 8.16 (1H,d), 8.42 (1H,m),'10.93'(1H,s).- LRMS: m/z 434



1-(2-Chloroethyl)-1 .2.4-triazole Obtained as a clear oil (22% from
1,2,4-triazole and 1-brono-2- chl oroethane, using the procedure of
Prepar at i oywwolsBmstdserr] (CDCl 3): 3.79 10 (2H,m, 4.18 (2H, r’r),pdr,ﬁ{bs/ogﬂgs)
8.04 (1H,s). PREPARATION 122 5-(2-n-Propoxyphenyl)-3-n- pr opyl -
1.2,4-triazol-1 -yl)ethyl]-2.6- d ihydro-7H pyrazol o[ 4. 3-d] pyr| m d| n 7- one
htained as a white foam (32% fromthe title conpounds of Preparation 12
and Preparation 121, using the procedure of Preparation 15B. [err] (CDd 3):
0.88 (3Ht), 1.11 (3H,t), 1.58 (2H m, 43338 (2H, M, 2.60 (2Ht), 4.15
(2H,t), -4.68 (2Ht), 4.88 (2H 1), E 7.06 (1H M, 7.40 (1H m,
7.68 (1Hs), 7.92 (1H,s), 8.32 (1M %N(-]Qé LRVB: 'z 408

(M) [err]. 20 PRERA

2-(2-Nitrophenyl) - 1 ' y

pyr azol o[ 4. MEMMWI ned as a yel |l ow povvder (60°/c) fromthe
title con‘gound of 25 Preparation 12 and 2-fl uoronitrobenzene, using the

pr ocedur e of Prep@ibéﬂ‘f'@ff’n3§%!e'{°&r$q"d((m)§5°m@@UﬂQSBmp)Dund of7 (3H t), 1.76

2H, {ﬁ% 1H d), 7.10 (1H,

7 43m% 1H t)9P g%q_’iﬁ%%d%;{%‘t’%'f'tﬁqbf-%é s ng fi$950 egu%oqarqgagénorgt )y (1
H, 10. 93 188 Hsg 3 5 |
PC‘rg EPO8/ 022(5%8 EsgDmP PARAsﬂdQI ﬂmwm }j,e1.80 (21, m)/@ 88(APHi03.12

2- (4-Ni t r opH@hit))420((2Ht) 7. eacmm)ehy B)(1B%:th- A8 YH AR 76841 (21 &y 8 45
pyrazol o[ 4 -3 Al pvyy, BB%Q s ?_'r‘-z‘iﬂs miz 434 (M1’

10

PREPARATION 125 ! B
5-(2-n-Propoxyphenyl)-3-n-propyk-2-pyrimidin-2-yk-2 6-dihydro-7H. -
L 3-d]pyrimidin-7- '

15 12 and 2-chloropynm:dme usnng the pr0cedure of Preparation 158 5"
(COCly): 1.00 (3H.1), 1.17 (3H,t), 1.80 (2H,m), 2.01 (2H,m), 3.48 (2H,1), 4. 19
(2H.1), 7.05 (1H,d), 7.17 (1H,m), 7.40 (1H,m), 7.46 (1H,m), 8.50 (1H, 2 B.gp T T
(2H,d), 10.98 (1H,s). LRMS: m/z 391 (M+1)

20

razolo(4,3-d]pyrimidin-7-0
Obtained (25%) from the title éompo'un'd of Preparation 14 and
methanesulphonyloxymethylcyclobutane (J. Chem. Soc. Perkin I, 1981, 970),
25 using the procedure of Preparation 15C. Found: C, 68 .62; H, 7.13; N, 15.21.
C21H,6N4 O, requires C, 68.83; H, 7.15; N, .15.29%. 6 (CDCl5): 1.05 (3H,1),
1.58 (3H.1), 1.88 (6H,m), 2.07 (2H,m), 2.88 (3H,s), 4.30 (4H,m), 7.03 (1H.d),

7.12 (1H,m), 7.44 (1H,m), 8.40 (1H,d), 10.84 (1H,s). LRMS: m/z 367 (M+1)".



5 Obtained as a yellow solid (72% fromthe title conmpound of
Preparation 12 and 4-fl uoronitrobenzene, using the procedure of Preparation
158. [err] (CDC3): 0.96 (3H,t), 1.14 (3Ht), 1.80 (2H M, 2.02 (2H M, .
3.12 (2H, o oflasdbs (2H,t), 7.08 (1 Hd), 7.18 (1 Ht), 7.49 @PCTERI$/0228734
(2H,d), 8.45 (3H, M, 11.03 (1H,s). LRVS: mz 434 (Mtl)[err]. 10 PREPARATI ON
125 5-(2-n-Propoxyphenyl)-3-n-propyl -2-pyrimdin-2-yl -2, 6-di hydro-7H
pyrazol o[ 4. 3-d]pyrimdin-7-one Cbtained as a white solid (2699 fromthe
title conpound of Preparation 15 12 and 2-chl oropyrimdi ne, using the
procedure of Preparation 15B. J[err] (GOG43): 1.00 (3H,t), 1.17 (3Ht), .
1.80 (2H, M, 2.01 (2H m, 3.48 (24t W), 7.05 (1H,d), 7.17

(1H, M, 7.40 (1H M, 7.46 (1H, mﬂm&gﬁ% 92 (2H, d) 10.98 (1H,s).
LRVS: mz 391 ( 6

2- Cycl obut yl neth P %\Iﬁ_g
pyrazol o[ 4, W@Mt ai ned (25% from t he ti tI e conpound of
Preparati on 14 and net hanesul phonyl oxynet hyl cycl ogbut ane (J. Chem Soc.
Perkin 115 1981, Qb@jnedas awdites Yok s the gile sompaundi of Preparatiosund:

o715 N '?zsarz%wet%rmw%%%%& r%tﬁ%@%%ﬁbﬁﬁé@ Efef S, Pefiig (Sﬁ .
2.07 (2H, ﬁ),19%18§70)°>'ﬁs$r) h@ﬁr@cé&vﬂé’@f PrepadatichH 50 azcm::g)im,o@( H 144
(1H, m, 8.40 (1H d); g84(1H . LRVS: mlz 367 V\O

* PCT/ EP98/ 022512 (3134) 1%-21&3%08\171122 98 (3H,m), 4.17 O 455 (2H d), 7.04
2-Oyclobutyl pELRYL-3 (E M. 22%%%? ”3'529 HPYE %'(1% 5). L‘ﬁl\%d 581
10 (M+1)

b8/ 49166

REPARATION 128

ethyl 2-(2-methoxyethoxy)benzoat
 Diethyl azodicarboxylate (7.0g, 40.4 mmol) was added dfopwissg toa
stirred solution of methyi salicylate (5.1 g, 33.5 mmol), 2-methoxyethanol
15 '(Z.Gg; _34.'1 mmol) and triphenylphosphine (10.6 g, 40.4 mmql), then t_he_.'
~_reaction mixture stirred at room temperature for 18 hours and evaporated |
under reduced pressure. The residue was triturated with ether, the resulting
- mixture filtered, the ﬁltrate eVaporated under reduced pressure and the
resulting residue puriﬁed by column.chromatography on silica gel, using an
20 elution gradient of pentane:éther (100:0 to 80:20), to afford the title 'compound
(4.80g, 68%) as a colourless oil. 3 (CDCl,):3.51 (3H,s), 3.85 (2H,t), 3.92
(3H,s), 4.23 (2H,1), 7.03 (2H,m).. 7.48 (1H,m), 7.83 (1H,d).

‘PREPARATION 129
25 - 2-(2-Metho oxy)l oic aci
A mixture of the title compound of F;reparation 128 (4.8g, 22.8 mmol)
and 2M aqueous sodium hydroxide solution (25ml, 50 mmol) was stirred at |
room temperature for 4 hours, then washed with ether. The resuiting
aqueous solution was acidified to pH 3 using 1M hydrochloric acid and



pyrazol o[ 4. 3-d]pyrimdin-7-one 5 . Cbtained as a white solid (23%
fromthe title conpound of Preparation 12 and .
met hanesul wioagubpeéy et hyl cycl obut ane (J. Chem "Soc. Perkin |IRCT/ER®I0225770) ,
usi ng the procedure of Preparation 15C. [err] (CDCl[err]): 1.05 (3H) , -
.1.12 (3H,t), 1.84-2.06 (10HMW, 2.98 (3H, M, 4.17 (2Ht), 4.32 (2H,d), 7.04
(1 Hd, 7.12 (1 HmM, 7.44 (1 HmM, 839 (1 Hd), 10.70 (1 H,s). LRV mz
381 10 (M+l)[err]. PREPARATI ON 128 Met h%ll 2- (2- met hoxyet hoxy) benzoat e

Di et hyl azodi carboxylate (7.0g, 40.4 mvl3Swas added dropwi se to a stirred

solution of nethyl sali te .1 g, 3340 2- et hoxyet hanol 15
(2.6g; 34.1 ﬁﬁﬁ?é;{teﬁ's yirth ﬁ?%ﬁ’éﬂ?‘%ﬁ!?&?p@ méo(fa@”?hé cofgpined st racls WRIR t he
reaction mx t f %{p@ aporat ed
under reducegHgﬁe?gus;%S%Pa e"aggrﬁéﬁg%? ?ﬁ%ﬁﬂ?’gﬁg‘dﬁﬁg& er tt

resul ti ng mi gompeunid|(4etbeg 9384)asfan oil.abe(CLERAYrHHQ 3 s)e3. 86(#2!&@)30& pressure
and the resultlng residue purified b ol C raphy on silica gel,
using an 20 (@b 7B @“‘éﬂ) JnﬂQ&?H{S@n%a{%%(ﬂgn vg %On@t"gg)co 80:20), to afford
the title conpound (4.80g, 68% as a colourless oil. [err] (CDO[err]):3.51
(3H,s), 3.85 (2H,t), 3.92 (3H,s), 4.23 (2Ht), 7.03 (2H M, 7.48 (1H m,
7.83 (1H d). PREPARATION 129 25 PREPARATION 130

2- ( 2- Met hoxyet hoxy) ben20| c acid A mxture of the t|tIe corrpound of
Preparation 128 (4.3 3-QIUOre I RSN = arbgxgroede sol ution

25m , 50 mmol 0t ire for 4 hours, th hed
Woh ether  The \r,\g*s'm#‘l"ﬁgo 36%@8%?83&031?’5&1‘8‘5 Sl AR, SOAPQZg 1 M
| E%/:?'/r Eggg?g&gg?ﬁlﬁnéﬂ@lpyndm RRr8&di6Ade (17.9g. 109 mmol), cesium carbonate =~ °

(74.7g, 222 mmol) and dimethylformamide (120 ml) was stirred at room

temperature for.18 hours, then evaporated under reduced pressure. The - = 77

REASTIPIRN

B residue was partitioned between dichldromethane (100 ml) and water (100

ml), then the aqueous phase separated and extracted with dichloromethan:e';':"" ERCUEEEE

15 (3 x 100 ml). The organlc phase was added to the extracts and the combmed
dichloromethane solutions dried (MgSO4) and evaporated under reduced
| pressure. Crystalllsatlon of the resrdue from dichloromethane:methanol
provided the 1-isomer of the title compound i.e. __e_t_ylﬁ_-mm-_(g@_d_uggz
Nmethyl le-5-carbo .

20 The mother liquor was evaporated under reduced pressure and the
residue purified by column chromatog'raphy on silica gel, using an elution
gradient of dichioromethane:methanol (100:0 to 85:5), to yield the title -
compound (17.36g, 58%) as a white solid. & (CDCl,): 1.16 (3H,t), 3.06 (2H,q),
5.48 (2H,s), 5.88 (1H,s), 7.19 (1H,d), 7.27 (2H,m), 7.70 (1H,m), 8.57 (1H.d).

25

PREPARATION 131

Obtained as a white solid (87%) from the title compound of Preparation

130, using the procedure of Preparation 7 except that the hydrogenation was



extracted with dichloronethane (3 x 50 m).” The conbi ned extracts were
dried (MgSO4) and evaporat ed under reduced pressure to give the title
conmpound- (4. 16g, 93% as an oil. [err] (COO3): 3.50 (3H,s), 3.86 (2H 1),
4.41 5 (WO 98/49186 08 (1H,d), 7.19 (1H M, 7.58 (1H, m, 8. 22PCI/EP02257
PREPARATI ON 130 3-Et hyl 4-nitro-2-(pyridin-2-yl)nethyl pyrazol e-5-car boxam-de
A mxture of the title conmpound of Preparation 6 (20.0g, 109 mmol), 2- 10
chl oronet hyl pyri di ne hydrochloride (17.9g, 109 mmol ), cesium carbonate
(74.7g, 222 mmol) and di nethyl formani de (120 M) was stirred at room
tenperature for 18 hours, then evaporat3dd under reduced pressure. The

resi due was rt|t|one ween r t ter (100

m ), then ??1 Léﬁﬁgé?fs "3}‘.2 Lgﬁ'péqgﬁtg%aﬁg& @ﬁ@é égqg\ﬂl‘ﬁ %B&{&% %met hane 1
5 (3 x 108 3 1y fH Seaﬁigﬁdd 201 the

conbi ned di zr?}éorongt han ut | oﬁs \d%‘?l ed 25?15 ﬁ g%gg‘?% ?ldﬂlt}hder
reduced pr@&&Fufied,dlor YRMS: Imm24©|(|Mdﬂ)the resi due from

di chl or onet hane: net hanol provided the 1-isoner of the title conpound, i.e.
3-ethyl 24-nitro-1-(pyridin-2 yl)nethyl pyrazol e- 5- car boxani de. 20 The
not her |iquor was evaporated unw‘gﬁaﬁgﬂg&ssure and the residue
purified by colum chronatograp , using an el ution gradient
of di chl or grEthANE[NFEL e vibdriran \@idin-2 i midtByibiidzBieL8mpound
(17.36g, 58% asaW|tesoI|d ' 1. I

5.48 (2H,s), 5.88 (1H,s), 719(1|—Eﬂ£QL3LBEEQHn) 770(1Hn) 8.57

(1Hd). 25 PREPARAT

4- Am no- 3-et hyl = TL”%’PH&%Q"?P) %WPBW*‘&&H%%"’SBM?&J&@ #iresht ai ned as a
white g0l ighifobf i Eenpbline of Prap+atoPi 2812886 242 Hi?nc\?ﬂiggnd using the

procedure of Preparation 7 except that the hydr ogenat i on
dimethylformamide (5 drops) in dichloromethane (40 mi) and the reaction

mixture stlrred at room temperature for 1 hour then evaporated under
.- reduced pressure
| A solution of the residual, crude acyi chlonde in dlchloromethane (20
15 ml) was added dropwise to a s’nrre_d_ suspension of the title compound of =
" Preparation 131 (2.45g, 10'mmol) in a mixture of triethylamine (5.05g, 50
mmol) and dichloromethane (20 ml). The reaction mixture was stirred at room
temperature for 18 hours and then evap'o_r_ated under reduced pressure. The
residue was partitioned between ethyl acetate '(_50 ml) and water (20 ml), then
20 the organic phase washed successively with 1M aqueous citric acid solution
(20 mi), 2M aqueous sodium hydrbxide solution (20 ml) and brine (20 ml),
dried (MgSO,) and evaporated under reduced pressure. The crude product
was purified by column chromatography on silica gel, using an elution
gradient of dichloromethane:methanol (100:0 to 93:7), to furnish the title
25 compound (3.19g, 75%) as a foam. & (CDCl,): 1.08 (3H.1), 2.84 (2H,q), 3.36
(3H,s), 3.94 (2H,1), 4.40 (2H,1), 5.27 (1H,s), 5.48 (2H,s), 6.73 (1H,s), 6.92
(1H,d), 7.07 (2H,m), 7.22 (1H,m), 7.45 (1H,m), 7.65 (1H,m), 8.23 (1H,d), 8.59
(1H,d), 10.34 (1H,s). LRMS: m/z 424 (M+1)".



WD 98/ 49166 PCT/ EP98/ 02257
-136- conducted for only 4 hours. [err] (CDCl[err]): 1.03 (3H;t), 2.53 .
(2H,q), AwO@suE6s), 5.22 (1H,s), 5.36 (2H,s), 6.60 (1H, s) PCI/EPP8NI257d),
7.20 (1IH M, 7.62 (1H mM, 8.57 (1H,d). LRVS: nmz 246 (M:l)[err]. 5
PREPARATI ON 132

3- Et hyl - 4-[ 2- (2- met hoxyet hoxy) benzam do] - 2- (pyri di n- 2-yl ) net hyl pyrazol e- 5-
car boxam de Oxalyl chloride (3.05g, 24 mol) was added dropwi se to a
stirred 10 solution of the title corrpﬂ@ﬁd of Preparation 129 (2.35g, 12

mol ) and di net hyl formam de (5 d fb t]I ronet hane (40 m) and the
reaction m xture stl rred at rool r 1 hour, then evaporated

under reducgg dihb g Gdlif 1 A8V dryaLi de in
was uo ropvmsetoastlrre SUs on of

the title conpound of Preparp fazolo{4.8-dlpynn oR®| ) .in a m xture of
triethyl an ne ( 50, mmo d oro t han m The react.ion
m xture as sti ?chag%ﬁ' @ﬁ%ﬁ gjgac@ ‘%a%ﬁ‘?éggha 5%'“814 S@Ué{%’r at ed
d d t at
under ‘re ueeﬂwé)f;ﬁé?ggfp%u@%tfﬁ%bg%owﬁszo@’fsg 'mﬁmba&a °R d&g ihd (agetate

(50 M) and water t he organic phase |veI y
with 1 M amipand thereactioaanikterel heated unger raflux fand hques tisers allbwiesd by dr oxi de

luti 20 db 2 d 4 d t ed d

Feduced pr 698k BRGS0 Piotat A<RaY e D FeRHgD EoRUAERReat ogr aphy
| | (100:0

Co o3: 7). Pacessly ﬂ“ﬁﬁeﬁ#%{iuggyﬁ%ﬁﬂé%@uﬁé RS B [érr]
(CDA 3)10 1dA8d (M3SQ,) ahdeypdrbied, urtletGedltddspresdured Thitdsldusdwas (:2H, t).% - .
5.27 (1H,s), 5.48 (2H s), 6.73 (1H s), 6,92 (1H d), 7.07 (2H, m, 7.22 |
(1H ), ngnﬁqqhhﬁcolmnwh(qmatqgramegn(Sﬂna@ﬁ' usirghan @lutloa)grad@nwf( TupE s)
LRVB: Z éﬁ:ﬁlcgro 1thane }nethanol (100:0 to 95:5) to aﬁ’ord the title compound (2. 17g '
- 72%). & (CDCl,): 1.29 (3H,t), 3.00 (2H, q) 357 (3H,s), 3.86 (2H, t) 4.35 (2H; t)
5.68 (2H,$), 7.05 (2H,m), 7.12 (1H,m), 7.20 (1H,m), 7.43 (1H,m), 7.60 (1H,m);" s2#=1"

15 8.34 (1H,d), 8.57 (1H,d), 11.03 (1H,s). LRMS: m/z 407 (M+2)". = .-

ARATION 134 S o "‘ -1

5-Chlorosulphonyl-2-n-propoxvbenzoic aci

A three-neck flask, equipped with a SM aqueous sodium hydro_xid'e-_.' -
20 scrub (550 ml), was charged with thionyl chloride (40 ml, 0.55 mol) and- - '
chiorosulphonic acid (150 ml, 2.26 mol) and the stirred mixture cooled to
“about -10°C. A solution of 2-n-propoxybenzoic acid (1 00g, 0.55 mol) in
dichloromethane (200 ml) was added over 20 minutes, ensuring that the

reaction temperature was maintained below 5°C, then the reaction



WD 98/ 49166 PCT/ EP98/ 02257
-137- PREPARATI ON 133

3- Et hyl - 5-[ 2- (2- met hot hot hoxy)phenyl] 2- (pyridin-2-yl)nethyl-2,6-di hydro-7H
- pyrazol ofyb ospogdepyri m di n- 7-one 5 Pot assi um t - but oX#GRER98/02258], 10
mmol ) was added to a stirred sol ution of the title conpound of Preparation-
132 (3.15g9, 7.45 mmol) in n-propanol (40 m) and the reaction m xture

heat ed under reflux for 6 hours, then allowed to cool. Ethyl acetate (60

m ) was added and the resulting m xture washed successively with 1 M
aqueous citric acid solution (25 m) and3IB|=ine (25 M), 10 dried (MgSH)
and evaporat ed underPfs aﬁduc&to ressure. e resi due_was purified by colum

chr omat ogr agRiFtdE ¥ awg§ g "89“73 ERRSIALULS-adNR fesulting solution

(5 170, “Toopag APRRHHIRY 1R t0 §f1i‘??‘? ogleglPuair sk il I 00
(2H,t), 4. 3%efdraduret EBo(atZ(HCS)andktEﬁng 2bintiguedrfot 2 fiAerd0 minwts.(1H M ,

7.43 (1H M, _7.60 (1H m 15 34(1Hd 8.57 (1 Hd), 11.03 (1 Hs).
LRVE: m z5 40171q migure wes fi ﬂtgmmm pg, us obtained was washed with cold

= SM aqueou Bt 10 RERaE Bk 388, Fpdiit LMy 8 THE SSeveafgd 1 2a" hi onyl
chloride (4@qg%) a8 aﬁﬁhﬁ@kéhoﬁ@ BM@U@W QBXBHR?,@CGN(ZHEQ 32 ¢ §H2tg nol ) and

the stirred mx%ure cooled to gbout sol ution of ?2-n-propoxybenzoic
acid (100g, W28%1hnd)) 8i21 (di:m),B8.88¢1Ha)e (200 nm) was added over 20

m nutes, ensuring that the reaction tenperature was mai nt ai ned bel ow
5[err]C, then the reaction WO 98/ 49166

PCT/ EP984p2257 S _ P ION 135

1'Ethylpiperazine (135 ml, 1.063 mol) was added over 10 minutes to é
stirred, ice-cooled suspension of: the title compound of Preparaﬂon 134
(295.5g, 1.063 ‘mol) in water (1.2 1), followed by a solution of 50% wiv
15 aqueous sodium hydroxide solution (64 ml, 0.33 mol) at such a rate as to _
~ maintain a pH of 6 to 7. The reaction mixture was stirred at below 10°C for 2
hours, the pH adjusted to 7 and stlrnng continued at room temperature for 1 8 '
- hours. Next- the pH was adjusted to 5 using concentrated hydrochloric acid,
sodium chioride (2409) added and the resultmg mixture stlrred v190rously until
20 solution was achieved. This aqueous solution was extracted with
dichloromethane (2 x 1.05 1), the extracts combined and the dichioromethane
removed by distillation whilst replacing it with butan-2-one so as to maintain a
constant volume: once a head temperature of about 77°C had been
achieved, the solution was cooled to about 36°C . Methanesulphonic acid (59
25 mi, 0.909 mol) and more butan-2-one (500 mi) were added dropwise over 1
hour, with gradual heating to 75°C to enable constant stirring, and fhe
resulting suspension stirred at room temperature for a further 18 hours.
Filtration, followed by washing with butan-2-one (500 ml) and drying at 40°C

of the solid thus obtained, provided the methanesulphonate salt of the titte” =~



-138- m xture was allowed to warmto roomtenperature. The resulting

sol ution was added over 1 hour to stirred, ice-cold water, whil st :
mai nt ai ni ngyg dxokigper ature at about O[err]C, and stirring cBPOT/ERSBMR25Dr a
further 30 mnutes. 5 The mxture was filtered and the solid thus obtained
was washed with cold water (100 m) and dried under vacuumto give the
title conpound (122.2g, 80% as a white solid. [err] (DVvSQd6): 1.13 (3Ht),
-2.00 (2H M, 4.32 (2Ht), 7.23 (1 Hd), 821 (1 Hm, 882 (1 Hd). 10
PREPARATI ON 135 5- (4- Et hyl pi per azi n- 1- y18@k phonyl ) - 2- n- pr opoxybenzoi ¢ aci.d
~1-Ethyl pi perazine (135 m, 1.063 rm:% was added over 10 mnutes to a
stirred, iceapPerd 3838 80%n mip.(184-188°Ce & 0AMSHR):A-OP(3pdx At15Hn 134

aqueous souitdi Oy BHbbct ab e b4 g o il tafin 3ty (o™
mai ntain a ghiHod), 7.4 (1H,mN¢.9E@H, N m xture was stirred at below 10[err]C

for 2 hours, the pH adjusted to 7 and stirring continued at room
tenperat s e for 18 pootiors(209f this selt maswdisselved in water {180 mi), thercthecpHt r at ed

hydrochl ori c _aci d,. sqdi um chl gri d 400). added and the resulting m xture
stirred vi g&f g@ siir rﬁﬁtﬁqﬂ’t@@ a Bﬂﬁgité%?-:ggémggﬁé’\ﬂé‘&?“?ﬁpg'uﬁhﬁﬂf%‘d?oI'ut i on

as ext 1 act addriafl) SHURRPERIONART26S) dtdedd B 4 U ALABRLSCRE P0G and

t he di chl orone e renoved at1on eplacing I

but an- 2- one i) waks addedhithéritite restiting mixtuneoligomausiyrstiered foead niggtesr at ur e of
about 77[err]C had been achieved, the solutjion was cooled to about 36[err]C

Met hanesuldsdditeredciTdhesalidthus ghtainedwas fsied tovelddhe cpigeprodueine (500

m) were,ad A\ e hQUI.... Wi $ rrL,Cto :
cnabl o cBhst g §RR Ty BE0aG ndialbaibrEbCe A B MiRn Bl 65 ©
t enper at ur e gk adetbHe Ph6Vidd thopife titld ¢drmpoied) mi! 1498454y, washing wi th
but an- 2-one (500 m ) and drying at 40[err]C of the solid thus obtained; - - -
provi ded thé (DMSQugk . 9h (Bt 088 (3rht), dhet i, 2.30 (2H.q), 245 (4Hm),
2.85 (4H,m), 4.09 (2H,t'), 7.32 (1H,d}, 7.70 (1'H.d), 7.87 (1H,s). :LRM_S:'m/'_z_W_‘
- 357 (M+1)". o | o

15

'(gyrigin-Z—yl)mg:hylpy@zolg-S-camog amide
A stirred mixture of the title compound of Preparation 135 (.356.59_.-5' 1.0
20 mol) and butan-2-one (2.85 |) was heated under reflux and then distiled at

atmospheric pressure until a subtantial portion (1.08 I) of solvent had been
removed. The resulting solution was cooled to room temperature under
nitrogen and 97% N,N'-carbonyldiimidazole (163.9g, 0.98 mol) added over 2
hours, using an Archimedean screw and washing-in with butan-2-one (100

25 ml). The mixture was heated to reflux temperature over 1 hour, stirred for a
further 30 minutes, allowed tb cool and stirred at room temperature for a
further 18 hours. Next, the title compound of Preparation 131 (245.39, 1.0
mol) was washed in using butan-2-one (20.ml) and the reaction mixture
stirred under reflux for 32 hours and then at room temperature for 18 hours.

30 The resulting solid was collected, washed twice with butan-2-one (300 ml,



WD 98/ 49166 : PCT/ EP98/ 02257
-139- conpound (383g, 80%, mp. 187-188[err]C J[err] (DvsQd6): 0.97
(3Ht), 1.15 (3H,t), 1.75 (2H, m, 3.10 (4H m, 3.50 (2H M, 3.70 (2H m,
4.11 (2H, WOo9%49366 (1 H,d), 7.86 (1 Hn), 7.93 (1H M. 5 PCTAPSR0125DN
(20g) of this salt was dissolved in water (100 m ), then the pH of the
stirred solution adjusted to 5.3 using 5M aqueous sodi um hydroxi de sol ution
and sodi um chl oride (26g) added. Next 4-methyl pentan-2-one (200 m) was
added, then the resulting mxture vigorously stirred for 30 m nutes and
filtered. The sol i d thus obt ai ned was d@0ed to yield the crude product 10

E)ll,l'([) gn 240/?) neﬁgac et'o ne %ff %rgq]ercsﬂ.@%ﬂ Aé*qsﬁﬁlnogggq%‘gﬁﬁ avrgq%faﬁo;%%ifgagé re?;n] C.
DMS 45
5 (ot Uit g o

LRI\/Bh lrﬂz 38nd( h@te55°p tqmmmmlmmaezlmd (385.1g, 66%) gs an off—(\jNhlte
3-E 5-( 4- 5.
(py£| él n%Z[ Pl& 2 y@l’ﬁ%& g:wéoéaﬁggn%{ %?gfwe .8 ﬁ’gsr;ggglkﬁg] title

tos hoat ed T 702 HER 0N 18780 5 e %@Eﬁﬁ%ﬁgéy L IR
subtantial (&H g, 02' 501(49!811) )2.88 (2l€l|q§eBt05h@£H REE8.2080PV§ 5. 2§Q3|;|r/gsgl47 ng

sol ution was _cooled to roomtengerature under ni trogen

N, N- car bony(2e"il shi®188d1H.9).1892434H.d). Fs12H1h,dAdtaa (d)lvlem) 7.60¢tH,my$.8@ an

was hoat oa (PLi B RRRE D0 Lol LRSI B8 M o) 2l iner 5o -

m nutes,mallowed to cool and stirredat roomterrperature for a further 18
hours. Next, the title conpound of Preparation 131 (245.3g, 1.0 rml) was
washed in using butan-2-one (20 nl) and the reaction mxture



stirred under reflux for 32 hours and then at roomtenperature for 18
hours. 3Q The resulting solid was col |l ected, vvashed tw ce with butan-2-one -
(300 nl, wo dAsPes 49166 PCT/EP98/02257
PCT/ EP98/ 02257 -140- then 150 m ), dried under suction and then stirred
with water (1.725 1) for 30 mnutes. Filtration gave a further solid which
was washed with water (215 nml) and dried at 55[err]C to furnish the title
conpound (385.1g, 66% as an off-white 5 solid, mp. 191-192[err]C .
Found: C,57.43; H 6.38; N,16.69. Jerr}4ferr]Nerr]Qerr]S requires :
C 57.62;, H 6.39; N 16.80. [err] (CDCl[err]): 1.05 (9Hm, 2.04 (2H m, 2.38
(2H,q), 2.50 (4H mM, 2.88 (2H q), 3.05 (4H mM, 4.29 (2H1t), 5.25 (1H, s),

5. 47 (2H, spyy ikys), 6.92 (IH d), 7.12 (1Hd), 7.22 (1H m, 7.66
(1Hm, 7. 60 (2H m, 10.36 (1H s). LRVS: mz 584 (Mrl)[err].
10 PCT/ EP98/ WB@%’I!M@Wa&e’Lm&stratésthBl inlvitpd aativities foria sangecofftbel owi ng

Table illustrates the in vitro act,l V. e of the 5 conpounds
of the Bnveempennds of e iBveatian a¢ | ﬁ[ﬁéjsc%"f'iséﬁé MPLE NO.

ICerr] (nM 4 2.2 7
2.6 31 4.0 -
TABLE
EXAMPLE NO. - ICs (NM)
4 22
7 - . | 28
31 : : 4.0
77 o 7.4
| 38
YR 120 T
00 — 18
08 . | 2.1
117 1 | 3.2
25 ] 28
126 | EVE
129 | 6.5
10 §§£t¥.9.mﬁl_

Several compounds of the invention have been tested at doses of up
to 3 mg/kg i.v. in mouse and at 0.5 mg/kg i.v. and 1 mg/kg p.o. in dog, with no

untoward effects being observed.



77- : 7.1 41 3.9
2 0 100 1.9

108 et een Re lace 3.2
125 WO 98/49166 ,’ ’ u _ PCT/EP98/02257 9.2
129 profi | e Several conpounds -

of the invention have been tested at doses of up to 3 ng/kg i.v. in nouse
and at 0.5 ng/kg i.v. and 1 ng/kg p.o. in dog, with no untoward effects
bei ng observed. -142- CLAIMS 1. A compound of fornula (1A) or (IB):
[err] or a pharnaceutically or veterindd2-y acceptable salt thereof, or a
pharmaceutically or veterinarily acceptahle solvate of either entity, ’
wherein Rlerr] is (Jerr] to C2 al m&@gstituted with CJerr] to (Jerr]
cycloal kyl, CONRlerr]Rlerr] or a N-linked heterocyclic group selected from
pyrazolyl, triazolyl, norpholinyl and 4-R err]-piperazinyl;
(CH[err])[érr]Fb%com;(o@ﬂbexflfd)r)'rﬁtﬂar(merqr(lm|s Clerr] to C[err] alkyl; R3 is
Clerr] to (Jerr] alkyl optionally substituted with C1-C4 al koxy; R4 is
SO[err]I\ﬁ-'Q[err]R[err] Rlerr] is H Rerr] is err] to C4 alkyl optionally

substituted with C[err] tp CAgal koxy or
R0
+/L -

(YR | (IB)

ora pharm'aceutically or \)eterinarily_ acéeptablé salt thereof, or a
' .pharmaceUtically or veterinarily a_ccﬁepta_blé solvate of either ent_ity; _
10 wherein  R'is C, to C, alkyl substitiited with C; to Cq cycloalkyl,
- CONR®R® or a N-linked hetérdciyclic group selected from
pyrazolyl, imidazolyi, triazolyl, pyrrolidinyl, piperidiny), |
E morpholinyl and 4~R9-piperazinyl; (CH,) Het of (CHz),,Ar;
R?is C, to Cq alkyl: o .
15 R%is C, to Cg alky! optxonally substituted wrth C,-C4 alkoxy;
R*is SO,NR'R%;
R® and R® are each independently selected from H and C, to C, '
alkyl optionally substituted with C, to C, alkoxy, or, together with
the nitrogen atom to which they are attached, form a pyrrolidinyi,
20 : piperidinyl, morpholiny! or 4- Rg-piperazinyl group;
R and R?, together with the mtrogen atom to which they are
attached, form a 4—R’°-p|perazmyl group; ’
R?is C, to C, alkyl;

'TH|SSHEETHASBEE~N]. o —
M ™



Rlerr] and R err], together w th™tThe nitrogematomto which they are
attached, form a norpholinyl group*his@;e@maLB@ég%ﬂcgér], together with the .

nitrogen aworastse1éshi ch they are att - Rl er r] - pi RSck/BEA8(99357
group; Rerr] is (Jerr] to ¢4 al kygmmmﬂ]lmuor* Cerr] to &4 al kyl

optionally substituted with OH (

Is selected from pyridinyl, 1-oxidopyridinyl, pyridazinyl, pyrimdinyl,

al koxy or CONH[ err]; Het
pyrazinyl, imdazolyl, isoxazolyl, thiazolyl, triazolyl -143- and
oxadi azol yl, any of which is optionally-H#bstituted or two substituents .
selected-fromCHerr], ¢ e[r err] er.r OCH3 .and NH2; Ar i s phenyl
optional Iy substituted™wi '%ﬁ'[ B‘In&_%? EBM%B@?'!’?W&H@“@@?@N@@W emielarr] to
C4 alkyl, Cerr] to &N, hal o, CN, CONH2, NO2, NH2, NHSQ2 (Cferr]
to C4 al kyl) and_SozNHgl?B)bn%l&rgl is® or 1. 2. A conpound -according to
claim 1 wherein R err]Hesis@ @Hinket 6-G2nmberpd hetdrstydlictgrupvcohtaming oet V! .
CONRerr]R err], pyrazol-1-yl, 1,2 3-triazol -1iﬁll , 1,2,4- triazol-1-yl,
mor phol i n84-yl " or 4- me®Hipogiitsagen atpms.eptionally A thefopmyaf its cponeN-oxide,

CH2)[err]Ar; R2is Vil .Clerr] al kyl
E)pt i Zn['\al I ]y subst i t ut g}l&\r/\é F#}%ngﬁw%%ﬁ%%&aq%%waﬁ%@w]‘ﬁobpqlpc’hﬂ(5’4‘-‘{"er-r{ is
Cerr] to C2 alkyl optamngl fodr Aefesbatorisselstted ffom hitrdgénablpden ShaR err]
and Rlerr], together with the nitrogen atomto which they are attached,

form abrr:)_r |toh?| ij n- '4EKI d%:!m; wREeain ]EI’fhgf'QIH%;M]het_QIQQzCﬁ@Ig{thpS)is]Eo?MEWaﬂy
nonosupstituted w re or : I se] ecte rom
pyridin-2-yl, 1-oxi dopﬁﬂqsﬁﬁig‘gw}'onﬁy%%s@%#ueiﬁf?iﬁﬁ%dﬁg%m 110G,
pyridazigg4-yl, pyrim g@gﬁzﬁ&shar%ﬂmgeawg ] alRy2cYlo C, -aigo_g:y,_

3- met hoxypyri di n- 2-yl , nop in-2-yl,

Ar is phenyl optionally substitdted with one or two subStituents N

selected from C, to C; alkyl, C, to C, alkoxy, halo, CN, CONHZ

NO,, NH,, NHSO, (C; to C, alkyl) and SO,NH,;

15  and nisGori. - - - T dpesmmEe e

halo and NH,, - e

2. A compound according to claim 1 wherein R' is C, to.Cz' alkyl L Apsmdars
substituted with C, to Cs cycloalkyl, CONRR® or a N-linked heterocyclic
group selected from pyrazolyl, triazoly\; fnorpholinyl and 4-R9-piperaiinyl;
20 (CHyp),Het or (CH,),Ar: R® is H and R is C, to C, alkyl optionally substitited
with C, to C, alkoxy or R® and R®, together with the nitrogen atom to which
they are attached, form a morpholinyl group; Het is selected from pyridinyl, 1-
oxidopyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, isoxazolyl,
ihiazolyl, triazolyl anci oxadiazolyl, any of which is optionally substituted with
25 one or two substituents selected from CH;, CH,CH,OCH,4, OCH, and NHZ';

and R?, R®, R‘,'Rg, Arand n are as previously defined in claim 1.

3. A compound according to claim 2 wherein R' is C, to C, alkyl

substituted with cyclobutyl, CONRSRS, pyrazol-1-yl, 1,2,3-triazol-1-yi, 1,2,4-

W



met hyl i mi dazol - 2-yl, 3, 5-di net hyli soxazol -4-yl, 2-nethylthiazol-4-yl,
l1-methyl- 1,2, 4-triazol-5-yl, 1-(2- thvxyeﬁwH%—Z—zl;trlazol-S-yl,
4-methyl -1, 2,4-triazol - 3-yl, 3-net hy sg-hegr’ffés

1, 2, 4- oxad{zgysd49866y! and 5-net hyl - 1 ; Ar HCGI/ERIBIOZ252d
from phenyl, 4-chl orophenyl, 4- brormp phenyl

2- car banoyl phenyl , 4- carbannylphenyl - n|trophenyl

2- am nophenyl , 4-am nophenyl, 2- nethanesulphonanldophenyl

4- et hanesul phonam dophenyl , 4-et hanesul phonam dophenyl 4-(prop-2-

yl sul phonani do) phenyl and 4- sul phanoyl phgeqyl ; and n is as previously .
defined in claim 1. 144 3. A conpound accordlng to claim2 wherein

Rlerr] is cjimaz;ﬁ—hﬂr praspholingd-yl cad-roeihylpiperazin-Ryk perimidin-2adACK, Het by | |,

RS oo éh@«?a%%é% & obSE R B L by ipnS 2o
CH2CH20H,; g&! ﬁSgQHfémR% gdwcz%w opﬁdﬁéng%bef@téfd 36%' n-2-yl,

3- et hoxypyrl am _nopyr ' n- 2-yl, yl'rm: azo
3, 5-di rretshyOzs-:dk@zwbr R2 whd RE; tegéther wjth, the hitragenl atbryto, which they are

e T
hai I |
T meonme B ASASY r DALOUIES SOMAT PR ARbr RIS

conpound aCQCU)d(ﬁ td?n-QL | HOrRiinu3 daxin-8 idezint4-4p fA or (IB)
is selected from ;;5 4‘ﬂ(€9’h;dr§§§%ﬂyl ) i ml szm YR pyHmidin 431,

-yl sul phonypymzuqhn v pysazine 2yl }3-giethoxypyridin-2-yl, 6-aminopyridin-2-yl, 1-

npropyl | N-2- { i r..mdin-7-o0
(b GRBmRegake b SHmenR o R SRRl kit
- yI suI phonyl1EA,_%,,de]Isl?pxggg?éﬂﬁbky&hm)W 2/@4riaZol-5-yl, 4-methyl-1,2,4-triazol-
6- di hydr o- 7H pyrazol o rimdin-7-one;

5- {5 [ 4- ( 2- Byydir Sxyethiplyl Rpi-pimzak byl 11 Zwmqlamlﬁl-glaindrﬁ-mem}prgjxyzhenyl) 3-
oxadiazol-3-yi; Ari is selected from phenyl 4-chlorophenyl, 4-bromophenyl, 2-
cyanophenyl, 2-carbamoylphenyl 4-carbamoylphenyi 2-nitrophenyl, 4-

15 nitrophenyl, 2-aminophenyl, 4-_ammophenyl 2-methanesulphpnam_ldopher_\yl,_
4-methanesulphonamidophenyl, 4-ethanesuiphonamidophenyl, 4-(prop-2-
'yisulphonamido)phenyl and 4-sulphamoylphenyl; and n is as previously

defined in claim 2.

20 4. A compound according to claim 3 wherein R' is cyclobutylmethyl,

“ morpholin-4-ylcarbonylmethyl, 2-(morpholin—4-yl)ethyl, pyrimidin-2-yl, CH,Het
or (CHy),Ar; R? is CH,CH, or CH,CH,CHg; R® is CH,CH,, CH,CH,CH, or
CH,CH,OCH3; R is CH,, CH,CH, or CH,CH,OH; Het is selected from
pyridin-2-yl, pyridazin-3-yl, pyrazin-z-yl, 3-methoxypyrid‘in-2—yl. 6-

25 aminopyridin-2-yl, 1-methylimidazol-2-yl, 3,5-dimethylisoxazol-4-yl, 1-methyl-
1,2,4-triazol-5-yl, 1-(2-methoxyethyl)-1,2,4-triazol-5-yl and 5-methyl-1,2,4-
oxadiazol-3-yl; Ar is selected from phenyl, 2-aminophenyl, 2-
methanesuiphonamidophenyt, 4-methanesulphohamidophenyl. 4.
ethanesulphonamidophenyl and 4-(prop-2-yisulphonamido)phenyl; and n is

30 as previously defined in claim 3.

THIS SHEET HAS =) | |||||“J"|||L||“j| “llsl | |“|
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n- propyl - 2- (pyri di n-2-yl ) met hyl - 2, 6- di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n-7-0
ne; 5-[5-(4-ethyl piperazin-1 -ylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-
(pyri di n- 2@ 981166y | -m.s&hdtmg(ﬁearﬂ @irazol o[ 4, 3-d] pyri m di RCT/ERI®02257
3-ethyl -5-[5-(4- ethylp sul phonyl ) - 2- n- pr opoxyphenyl ] - 2-
(pyridin-2-yl)nmethyl-2 pyrazol o[ 4, 3-d] pyri m di n-7- one;

5-[5-(4-ethy|piperazin- - | ) - 2-n- propoxyphenyl ] - 3- n- pr opyl -
(pyridazin-3-yl)net hyl -2, 6 dlhydro 7H—pyrazo|o[4 3-d] pyri m di n-7-one;
5-[5-(4- ethylplpera2|n 1. yIsquhonyI) 45-pr opoxyphenyl ] - 3- n- pr opyl -

d I d 7- d
s i R A G S SRS i K
(pyr| d| n- 2- xlA)rﬁft(ItBj issefedled¥éne- 7H pyrazol o[ 4, 3-d] pyri m di n-7- one. '

: A pharmaceuti cal conposition conprising a conpound of formula

(|h A) or (1 B) IIor prf\‘hf%hy!@mxyeﬁtyl)pmﬁraem‘&lylsul;ﬂ'édr'tyl]tmaxpm;?%xyyheﬁy%@-

i B ISGHR Bod lad r o

f | at I

veter i ﬁa'r?Pyc32@%%’#&%@“%’?é’@?“é*ﬂ?'@'w (- bfenbiefern ew?@shenx%w vate

of either eﬁt—m-wopmngmehyi]-m-tﬁnopylve6@hydm+7]-9—pqmb@[4t8-§]r}}hhﬁ&ﬁlﬁﬁhﬁI
cally

carrier. 7. l%ﬂgo nd of fornul or p&@ or a pharmaceuti
accept abl e salt Kof2-h iﬂiroéiY@Wé(Dﬁmmc%V’Sy' ulh2amipcopaxyphenypi3-ei t her

entity, or 3 | t of the oregm ng,
for use as g'ﬂ% ﬁg@f‘égﬁ&'gﬁe%#&%éi%gmag%@ F‘yp(”‘ﬂj igy7-gmes) | or
a veterimarily asc[sma@ﬂqylp&aérbzmhwmﬂphény»a%eﬁr@ bRPphe HREAGH0B 2-5_
sol vat e of elther entlt% or a veterinary formulation co ta| ning any of the
" foregoing, fRYMdin2-dimethybaitdihyre? tapyazolopd,3-d]pyrimidie 7edneg corrpouhd of
Formula (14) or GlBh, O1s 7 RANIRCeULE G -ylstihonyl)-z-n-propoxyphenyq 2. |
(pyridin-2-y)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one: e Al
_ 5-[5-(4-ethylpiperazin- 1-ylsulphonyl)-2-n-propoxyphenyl]—3 n-propyl-z. i T i
15 (pyridazin-3-yl)methyl-2,6-dihydro-7H-pyrazolo[4, 3-d]pyr|m|d|n-7-one D ke

_ 5-[5-(4-ethylpiperazin-1-ylsulphonyl)- 2—n-propoxyphenyl] 3—n-propyl-2----- i
(pyndazm-z-yl)methyl-z 6—d|hydro-7H-pyrazolo[4 3—d]pynm1dm-7-one and
_ 5-[2- ethoxy-5-(4-ethylplperazm-1-ylsulphonyl)phenyl]-a-n-propyl-2-

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

20 - |
6. A phafmaceutical composition c.ompn’.s'ing a compound of formula (1A)
or (IB), or a pharmaceutically acceptable salt thereof, or a pharmaceutically
acceptable solvate of either entity, together with a pharmaceutically -
acceptable diluent or carrier.

25
7. A veterinary formulation comprising a compound of formula (1A) or (IB),
or a veterinarily acceptable salt thereof, or a veterinariiy.accebtable solvate of

either entity, together with a veterinarily acceptable diluent or carrier.

AR R
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acceptabl e salt thereof, or a pharnmaceutically acceptable solvate of either
entity, for the manufacture of a human nedi canent for the curative or
prophylactic treat rre’ﬂtnsShbetalasMnR acglondi ti on for which a cGW PDE5

i nhi bi t oWO 98/49h6H cate of a conpound of for nBCEEPPHY228F (| B)
or a veterinarily acc

mm ereof, or a veterinarily acceptable -
. sol vate of either enti manuf acture of an ani mal nedi canent for
the curative or prophyl act [ c treatnment of a nedical condition for which a

cGW PDE5 inhibitor is indicated. -146- 11. The use of a conpound of
formula (1A or (1B), or a pharnmaceutildd-ly accept abl e salt thereof or. a

phar rceutgoal | X aERER AL oA, P ARt bershiet ™
treat ment et fmreoﬁroe%t;maeméxéuﬁmylmepfﬁ@lsewa%aﬁéumr@g (r%[;H)

premature | abour, dysmenorrhoea, bénign prostatic hyperplas
bl adder ommmmmcabcommsmmwmtammanysxfm foregaimgaforaisengs gar i ant

(Pri nzrret ) _an rtension, pul nonary hypertension, congestive heart
failure? g’?‘l‘f@?ﬂﬁ??&%ﬁ%’? stroke, peripheral vascul ar disease, conditions

of reduced bl ood vessel patency, chronic asthma, bronchitis, allergic -
asthma, allergic rhinitis, glaucoma or diseases characterised by disorders
of gut not9lityA c%pouﬁﬁeofdeﬂnmé (FA)oom(iB) rat aofetérimamily acteptabs sélt B), or a
veterinari| y acceptable salt thereof, or a veterinarily acceptable solvate
cont ai ni ngheredfepr anveteripariysaccentabla sefvate of either %m'%rﬁ’frmveieﬂﬂlaaarrent f or

th t t f I
soxual dysemalatS by 388 THraghie, B o BEEh sl resietngtt . T
hyper pha3| a (BPH), bladder outl et obst ruction, incontinence, stable,

unst abl e and vari ant
The use of a compound of formula (1A) or (IB), or a pharmaceutlcally

acceptable salt thereof, or a pharmaceutlcally acceptab!e solvate of either
- entity, for the manufacture of a human medicament for the curative or
prophylactic treatment of a medical condifion for which a cGMP PDE5'

15 inhibitor is indicated.

11, Thé use of a compound of formula (lA) or (IB), or a veterinarily
acceptable salt thereof, or a veterinarily accepta'ble solvate of either entity, for
the manufacture of an animal medicamenf for the curative or prophylacfic

20 treatment of a medical condition for which a cGMP PDE5 inhibitor is

indicated.

12.  The use of a compound of formula (1A) or (IB), or a pharmaceutically
acceptable salt thereof, or a pharmaceutically acceptable solvate containing
25 either entity, for the manufacture of a human medicament for the curative or
prophylactic treatment of male erectile dyéfunction, female sexual
dysfunction, premature labour, dysmenorrhoea, benign prostatic hyperplasia
(BPH), bladder outlet obstruction, incontinence, stable, unstable and varfant
(Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart

30 failure, atherosclerosis, stroke, peripheral vascular disease, conditions of -

A




[
(Prinznmetal ) angina, hypertensi on pul ronary hypertension, congestive heart
failure, atheroscl ermgssmetHastB ri pheral vascular di ng.f& 9@2%4 tions -
of redudvRI9sHBER ves roni ¢ asthma, bronchit EP§

asthma, allergic rh| or diseases characterised by disorders
of gut notility. A conpound of fornmula (1A or (IB), or a
phar maceutical ly or vet er| narl | y acceptable salt thereof, or a

pharmaceutically or veterinarily acceptable solvate of either entity, or a
pharmaceutical composition or veterin f+ fornul ati on containing any of- the

PDES § i 515 60 yPeas eatency. Shisiin ar Ty oaES. k(e Astbethgy | 14 A
compound SheraR Mikifls eq)@acdgf\a& Lea%"es%h@ha’r’d’t@ﬁéétuﬁy BRolderslof gt er i nar i1y

acceptabl e's armaceutically or” veterinari'ly acceptable
sol vat e octilityher entity, or a phar maceuti cal conposition or veterinary
formul ati on containing any of the foregoing, for treating or preventing
mal e efectile dysfunction, female sexual dysfunction, premature |abour,

e B, TR SRR PRI (RLCEAE ofd s ot
angi na, hypesdtaprl il thBrdoTDOEA Yetttperilyeacieptable solyasd cmﬁahmg bithed | ur e,

at heroscl erosi s, stroke, perlpheral vascul ar di sease, conditions of reduced
bl ood vese@ﬂltypmféhemamﬁa@urﬂzoéém arimalgngdicament fordhe suratveart hma, al | ergi ¢

rhinitis, or .dis ch r of gut notility
in a mm@ ﬁ’p?‘l fﬂﬁquf%mgnﬁﬁﬁﬁ' leo%ﬁa%g% 3&%&3&@%8@%%@ %?(g?l formula (I1A) or
(11B) 40l e&ﬁ%{u?@ﬁé 'd?e?ﬁah?rehé"b&:r apsmenerrhbea Rieign prsttatid Wﬁérp%rsﬁa as
previ ousl Ined 1n claim1l
(BPH) bladder outlet obstructlon incontinence, stable, unstable and variant. . ;- =
- (Prinzmetal) angina, hypertensmn. pulmonary hypertension, congestive heart |
failure, atherosclerosis, stroke, peripheral'vascular disease, conditions of
- reduced blood vessel patency,-chronic asthma, bronchitis, allergic asthma
15 allergic rhmms glaucoma or diseases characterised by disorders of gut

motility;

X ’3:.:“.‘ .

14. A method of treating or pr_eventing a medical condition for which a'
cGMP PDES inhibitor is indicated, in a mammal (including a human being)._
20 which comprises administering to said mammal a therapeutically effective |
amount of a compound of formula (IA) or (1B), 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.
25
15. A method of treating or preventing fnale erectile dysfunction, female
sexual dysfunction, premature labour, dysmenorrhoea, benign prostatic

hyperplasia (BPH), bladder outlet obstruction, incontinence, stable, unstable

|




-148- 16. A conpound accordi ng to claim-i5—wheretrn—Y is chloro. 17. A
conpound of forrmula (I1VA) or (I1VB). [err erein Rerr], Rerr] and R err]
are as previously defined in clai rhig Sh as\e{ne“ 5 %ﬂmd of formula (IXA) or
(I XB): [enidoxdisisgin Rlerr],- Rerr] “l m Rerr] arepes/EposeR2sus| y
defined in cFai m 1. -149- 19. A ~preparation of a -
conpound of forrmula (1A) or (IB). [err] or a pharmaceutically or
veterinarily acceptable salt thereof, or a pharmaceutically or veterinarily
acceptabl e solvate of either entity, wherein  Rerr] is (Jerr] to

al kyl substituted with C[err] to C6 cychggl kyl,  CONR[err]Rlerr] or a )
N-1inked heterocyclic group selected from pyrazolyl, triazolyl, norpholinyl
and 4-R[err]-piperazinyl; (CH2)[err]Het or (CH2)[err]Ar; Rerr] is Cerr]

to (Jerr] alkyl; [ i S err]. tq Cerr].alk optiqgnally substituted
W th Gl 01" BTEQRYan R Staete) G R R O RE Y perension Y er ] 1 s
Clerr] to C[I-;ZF ol RsbiisUspskaM Xy or
Rlerr] and éé%?twe{(%%aer? e'll#lp‘an?%théé{%g nrET ogen étﬁp%%\}\k%%ﬁﬂ?%fl%ﬁ
attacheds f condiionsiop reduocad blgod wessél patehcy oiirdijie masthma, dgendtdtis, Wi t h t he
nitrogen atomto which they are _. . .

allergic asthma, allergic rhinitis, glaucoma or diseases characterised by

disorders of gut motility'in a m_ammal_ (ihcluding a hdman being), which

comprises administering to said mammal a therapeutically effective amount of

a compound of formula (1A) or (1B), or a pharmaceutically or veterinarily

10 acceptable salt thereof, or a pharmaceutically or veterinarily acceptable
solvate of either entity, or a pharmaceutical composition or veterinary

for_mulati_on containing any of the foregoing.

16. A compound of formula (lIA) or (1IB):

15
o R
ROy~ N\N.
~ /
" .
RZ
SO,Y
(1IA) o (1IB)
wherein Y is halo, and R, R? and R® are as previously defined in claim 1.
. 17.- A compound according to claim 16 wherein Y is chloro.
20 |

g




attached, forma 4-Rerr] -piperazinyt—group,—Rrerri—ts (err] to (err]

alkyl; Rerr] is Hor err] to C4 ubstituted with OH,
Cerr] to GX‘%PW”&? koxy or CC]\IH[erri:}Jms wqﬁilgﬁefiﬂcgﬁ f r om pyRGTAERPP(02257

1- oxi dopyri di nyl, pyridazinyl, pyrim i m dazol yl ,
i soxazol yl, thiazolyl, triazolyl and ny of which is
optionally substituted with one -150- or two substituents selected from
CHerr], CHerr]CHerr]OCH err], OCH err] and NH2; Ar is phenyl optionally
substituted vvith one or two substituents14®l ected fromd.err] to C4 al kyl,

to NH2, NHSO2
ﬂ)e&] al Ey% af&ﬂ%lwaﬁd’?ﬁw@memm (Aﬂ(?éﬁg%]n ses reacti ng( g[ el

conmpound of formJIa (11A) or (11B), respectively: [err] wherein Y is halo,
and Rlerr], Rerr] and Rerr] are as previously defined in this claim wth
a conpound of formula (I111): errRR{err] NH (1) wherepn R err] and
Rlerr] are as previously defined ihn this claim optionallyjfollowed by
formation of a phar mad®@ti e N\veterl narily ac t afal N of the
requi red product or a phar ceudl C9Ny or veteri narlly agcep abI N—sRI vat e
of either entity. .

R2
(IVA) (IVB)
5 wherein R', R? and R® are as pre\)iously 'deﬁned in claim 1.

1'9. A compound of formula (IXA) or (iXB):_

RSO 'H,No L " RO
\ I .
4

(IXA) . R' - (xB)

10 wherein R', R? R® and R* are as previously defined in claim 1.

[ S;*g:;g:g GEEN | O g



151 20. A process for the preparation of a conmpound of formula (l1A) or
(IB) as defined in claim19, or a pharnmaceuticalTy or veterinarily
acceptabl e salt thereof, or a haﬂmwﬂambﬂxe tedvet erinarily acceptable

sol vat e of g%}agf“entlty, whi ch co tlon of a ecnmragroz2st
formul a (IXA) or (1XB), respective |n'R[err], Rlerr], Rerr]-
e or e (IA) and (IB) in claim

and R err] are as previously defin
19, optionally followed by formation of a pharmaceutically or veterinarily
acceptable salt of the required product or a pharnaceutically or.
veterinarily acceptable solvate of eithgp-entity.

20. A process for the preparatton of a compound of formula (IA) or (IB):

7 - (IB)

or a pharmaceutically or veterinarily aéceptable salt th.e'reof, ora.
pharmaceutically or _veferinarily acceptable solvate of either entity,
wherein ~ R'is C, to C, alkyl substituted with C; to Cs cycloalkyl,
CONR®R® or a N- linked heterocyclic group selected from
10 | pyrazolyl, smldazolyl tnazolyl pyrrol;dmyl plpendmyl
| morpholinyl and 4-R -plper_azmyl, (CHy),Het or (CHz)nAr.
R?is C, to C alkyt; | |
R*is C, to Cg alkyl optionally subst;tuted w:th Cy-C, alkoxy;
R*is SO,NR'R®, ‘ .

15 R® and R® are each independently selected from H and Cito C,
alkyl optionally substituted with C, to C4 alkoxy, or, together with
the nitrogen atom to which they are attached, form a pyrrolidiny!,
piperidinyl, morpholin'yl.or 4-R9-piperazinyl group;

R” and R?, together with the nitrogen atom to which they are
20 ' attached, form a 4-R" plperaznnyl group;
R%is C, to C, alkyl;
R'"is H or C, to C, alkyl 6ptionally substituted with OH, C, to C,
alkoxy or CONHy; | | |
"Het is a C-linked 8-membered heterocyclic group containing one

s L Mo sS x
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or two nitrogen atoms, optionally in the form of its mono-N-oxide,
or a C-linked 5-membered heterocyclic group containing from
one to four heteroatoms selected from nitrogen, oxygen and
sulphur, wherein either of said heterocyclic groups is optionally
substituted with one or two substituents selected from’ Cito C,

‘alkyl optionally substituted with Cto C4 alkoxy, C, to C, alkoxy,

halo and NH,;
Ar is phenyl optionally substituted with one or two substltuents

selected from C, to C, alkyl, C, to C, alkoxy, halo, CN, CONHZ,
NO,, NH,, NHSOZ (C, to C, alkyl) and SOZNHZ,

nisQor 1 ' ) _
which compnses reactlng a compound of formula (HA) or (H B) |

respectively:

sy @B

wherein Y is halo, and R’, R? and R® are as previously defined in this claim,

with a compound of formula (lll):

R’RENH (i

P ma emu ua e e

- 'r-.‘

wherein R and R%are as prev:ously def ned in thls clalm optionally followed

by format:on ofa pharmaceutlcally or veténﬁariiy acceptable saltofthe .- =
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required product or a pharmaceutically or veterinarily acceptable solvate of
either entity.

5 21. A process for the preparation of a compound of formula (1A) or (IB) as
defined in glaim 20, or a pharmaceutically or veteriharily acceptable salt
thereof, or a pharmaceutically or veterinarily acceptable solvate of éither

“entity, which comprises cyclisation of a compound of formula (IXA) or (IXB)

respectively:
10
R1
R0 HSNO L\
| N
N
. H
R2
R | R* '
| ._ (IXA) o e ) (IXB) - .

wher ein R1 R2 R? and R* are as prewously defi ned for formulae (IA) and (IB) o
in claim 20, optionally followed by formation of a phamnaceuhcally or o

veterinarily acceptable salt of the requ:red product or a pharmaceutlcally or

15 veterinarily acce_ptable solvate of either entity.
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