EF 0 463 756 Bl Description This i.nventi

tionrelates to a series of
pyrazol o[ 4, 3-d] pyri m di n-7-ones, which are potent and selective inhibitors: :
of cyclic guanosine. 3',5' - nonophgg gyt gs@Besphodi est erase (cGW PDE),
having utility in a 5 variety of therapeutic. areas including the treatnent
- of various cardiovascul ar disorders such as angi na, hypertension, heart

fail ure Besgripidner oscl erosis. The conpounds of the invention exhibit
selectivity for inhibition of cGW PDEs rather than cyclic adenosine
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hedrt f ahdadrieiluer orceardidcaipsufficivudyf Howeyerc hoseHenmpounds tateeraither crapliowlarttspatent: PREI t her

parti eul ihibitprspeor enathepEigimed to tersplipdiive inhikitorseheGNR BDE hey cl ai ned to be

sel ective |Th¢1¢°lmP9‘€5'ﬂ§°fd'FeR§Q§\‘o'P"Pﬁﬂ°"Wﬁ@“ﬁ‘ﬁﬁﬁﬂtylﬂrﬁlﬂs of the present invention

are of the fornmula (I): [ERR] 40 wherein [err] is H [err] alkyl, [err]

cycloal kyl or [err] perfluoroalkyl; [err] is H [err] alkyl optional |y

substituted by OH, [err] al koxy or [rr] cycloal kyl, or [err]

perfl d®roal kyl; [err] is [err] alkyly [err] alkenyl, [err] alkynyl, [err]

cyel oal kyl , [err] perfl ug [err] 45 cycloalkyl)[err] alkyl;

[arrd t aken together wit] ggen atomto whi ghyit is attached

conpl etes a pyrrolidinyl,l pipgrid|no, Morpholino, or 4-N-[err]-piperazinyl

group,g,[err] is H [err L'eﬁ al koxy, [err], or [err]; [err] is H,

[err] aIkyI, ([err] al [err] alkyl, hydroxy [err] alkyl, [err] alkyl,

(R7TRBNCO) - 50 T[err] alyls [err] og“[err]; R7 and [err] are each _

i ndependently H, [err] dlkyl, ( [err] alkoxy)[err] alkyl or hydroxy [err]

al kyl; and pharnmaceuti cal’l y“acCapt abl e salts thereof. In the above

definisti on, unl ess ot herwa® i ficated, al kyl or perfluoroal kyl groups

havi ng three or more carbon nms may be straight or branched chain. In

a}_gltlon al kenyl or al kynyl groyps having four or nore 55 carbon atons, or
oxy groups having three carbon atons, may be straight or branched chain.

The corrpoun_c_ls of fornmula (1) may contain one or nore asymretric centres and

t hus t*he y%‘%\% exi st as ena tlorrers or di ast er eoi soners. The i nventi on

| f
i ncl udes b&z"fsﬂﬂckm .cs%k%@m%‘l? substltuted by gP e%”& LR y or Co s cycloalkyl, or Ci-Ca

perfluoroalkyl;
" R® is C1-Cs akyl, Cs-Cs alkenyl, C3-Cs alkynyl, Cs-C; cycloalkyl, Ci-Cs perfluoroalky!l or (C3-Cs
45 cycloalkyl)Ci-Cs alkyl;
R* taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino,
morpholino, or 4-N-(R® )-piperazinyl group;
RS is H, C1-C4 alkyl, C1-C3 alkoxy, NR? R®, or CONR’RE;
RE is H, C1-C¢ alkyl, (C1-Ca alkoxy) C2-Cs alkyl, hydroxy Cz2-Cs alkyl, (R” REN)C2-Cs alkyl, (R7 RENCO)-
50 Cy-Cg alkyl, CONR’R8, CSNR’R® or C(NH)NR’R3;
R? and R? are each independently H, C1-Cs alkyl, (C1-Cs alkoxy)Cz2-Cs alkyl or hydroxy C2-Cs alkyl;
and pharmaceutically acceptable salts thereof.
In the above definition, unless otherwise indicated, alkyl or perfluoroalkyl groups having three or more
carbon atoms may be straight or branched chain. In addition alkenyl or alkynyl groups having four or more
85 carbon atoms, or alkoxy groups’ having three carbon atoms, may be straight or branched chain.
~ The compounds of formula () may contain one or more asymmetric centres and thus they can exist as
enantiomers or diasterecisomers. The invention includes both mixtures and separate individual isomers.




1 EP ’0463766 B1 The conpounds of forrrul a (1) may aI SO exist in tautoneric
forms and the invention includes both m xtures and separate individual
tautomers. Al so included in the ingpRiie8s@g radi ol abel l ed derivatives of
conpounds of formula (1) which are suitable for biological studies. 5
The pharnmaceutically acceptable salts of the conmpounds of fornula (1) which
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Ny dr oxyet hyBspecaiyprrefereed|ingividnat fampoends pfiies ioveptisainclvdgapounds of the invention

i ncl ude:2020 5-[2-alIyloxy-5-(4-methylplperazmylsulphonyl)phenyl]—1-methyl-3-n-propyl-1 ,8-dihydro-7H-pyrazolof4,3-

- 5-[ 2-al | yl gleyinslinczonget hyl pi per azi nyl sul phonyl ) phen 1- net hyl - 3- n- propyl -
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dro-7H pyr@ hidinoné. M di n- 7- one;
5-{5-[4-(2- hyméwmmuhdslafmmaalf&mhﬁub [Pt | chepred b tRP@AGNENY bompdund of the
- - et hyl -38- gerarabjoshulal()o- di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one. The
conpounds of the general forrmula (1) may be prepared by the reaction of a
C(Q;g'pound of the 35 general formula (IIi: [ERR] 50 (wherein [err] and
r] are as previously defined, and Yrrepresents a hal ogen atom
preferabl y a chlorine atom vmth corrpound of the general forrmula (111):
55
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50 (wherein R', R? and R® are as previously defined, and Y represents a halogen atom, preferably a chlorine
atom) with a compound of the general formula (Hl):



1 3 ' EPt0 463 756 Bl [ERR] wherein R4 and [err] are as previously defined.
" 10 The reaction is generally carried out at roomtenperature, preferably in
the presence of a solvent, for exgspligs dg B4 kanol containing one to three
carbon atons, using an excess of (Il11) to scavenge the acid by- product
(HY). Conpounds of the general formula (I1) may be prepared from conpounds
~of the general fornula (1V): [ERR] 25 (wherein [err] and R3 are as
previously defined) by the gppN cation of known nethods for the-

i ntroduction of a [err] greip (nf‘uerern Y is as previously defined) into an
aromatic- ring, for exanple, \mhf'h Y represents a (i\ﬁ‘orr ne atom by the
action®of chlorosul phoni c aci at or near [err]( en R3 is a group
susceptible to renmoval under t#&e chlorosul phonyl ation conditions, e.g.
allyl, said group can be |ntroduced in the final stage of the synthesis.

Thus theqﬁ‘h% CH‘ oJRst ener Ia (IV) 30 wherein R3 is H and [err]
and R2 arﬁe%&a s%? uo\é‘ﬁ't&np e@ériig)ﬂ.h ”8: ‘iv%ﬂ for
depr ot eCt | 188 Ervdd BRbeSks Y ﬁ’q

chl orosul ed°to pr Ni de a conmpoun general formu

wherein Iéo ounaE@f th§gdﬂeraﬁ5}glulL@6 rnLy a@&eﬁ?ed%ﬁ c@rﬁpoﬂﬁcﬁ‘bf nuaén\srapts&dura% " The
|atter is then reacted with the appropriate am ne (I to afford a

conmpoupd of the general fornula (1),; wherein R3 is H and [err] and R5
are as previously defined, whigh is*finally Oalkylated to furnish a 35
conpound of the general fqrnulf (1)l, wherein [err] and R5 are as
defiped for formula (1) .9%Thaxdl ation may be effected under standard
conditi ons usi ng the ap(ropr[atd al kyl halide, e.g. @awyl bromde, in the

preseneﬂe of a base sughH oo carbonate, in a suitable solvent, e.g.
2- but anone, at the re t enper at of the reaction m xture.
Alternatively, the aI' 2’1 on may achi eved under conventional M tsunobu
.reaction conditions. In the case of other conpounds of fornula (1v)

whi ch may be |ncg ch or suI atro reac
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48. 50 bSGellation may be effacted under standard conditions using the appropriate alkyl halide, e.g. allyl bromide,

P in the presence of a base such as potassium carbonate, in a suitable solvent, e.g. 2-butanone, at the reflux

Nt temperature of the reaction mixture. Alternatively, the alkylation may be achieved under conventional

Mitsunobu reaction conditions.

40 In the case of other compounds of formula (IV) which may be incompatible with the chlorosul-
phonylation reaction conditions, e.g. those wherein R2 is hydroxy Ci-Cs alkyl, the hydroxy group can be
protected with an acyl group such as acetyl or benzoyl. Said protecting group is subsequently removed at
the final stage of the synthesis, under standard base hydrolysis conditions, to give compounds of the
general formula (1) wherein R? is hydroxy Ci-Cs alkyl, and R!, R3, R* and R® are as defined for formula {l).

45 These latter compounds may also be obtained incidentally, as by-products, by chlorosulphonylation of the
corresponding alkoxy analogues, i.e. compounds of the general formula (IV) wherein R2 is (Ci-Cs alkoxy)Ci-

Cs alkyl, followed by reaction of the crude product with the required amine (lll), as illustrated by Example
48,

50
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EP}0 468 756 Bl Conpounds of the general fornula (1V) may be prepared from
conpounds of the general fornmula (V): [ERR] 15 (V)
(M) (wherein J[err] and R3 are asgpo2ésos6BY deflned) by the application
of known cyclisation nethods for pyrimdinone ring formation. Thus, for
exanple, the cyclisation may be effected by the treatnment of (V) mnth 20 a
base such as Cometriunds df{idgenefatiormyla (Nbmayssi papared fréso pempeundg pf thexgpaprahformpa (e
presence of hydrogen peroxide, in an ethanol-water nediumat reflux
tenperature for 2-40 hours. Under these conditions the relategdnitrile of
gener al fornula (VI), whergin Rerr] and R3 are as previously;defined, nmay
al so be %npl oyed as the prpcursbr to (IV). In.an altemgative tyclisation
procedur e, corrpound qi Nt Mar al fornul a (I\Q smay be |')lsd by 25
treatment of (V) Iyph sphoric acid at or Rear 140 l C fpr 6-18
hours. Conpounds f the |1t ormul ae (V) and (VI xo repared from
conpoungs of thegerera ornulfae (Vi) and ¢ resgectively: [ERR]
(wherein [err] 4 {2 are as pr GV|oust defi by reaction wth a
.conpounds of gernea 5 (wherelnﬁRB and Y are
as previously defined). The reactlon is generally carried out using an
excess of (IX) in the presence of an excess of an aliphatic tertiary am ne
such as#riethylamne to¢act as scavenger for the aci ¢ypy-product (HY),
optionally in the presence of a catalyst such as 4-di met hyl am no-pyridi ne,
in an inert solvent such as dichl oronethane at EP 0 463 756 Bl [err] to
[errl for (whergin rﬂiuﬁ’sandTWearam pevously detediityathe lpniivation picknawn pxsfisplionzroatheds for

f orrtul ae ( RAMMjdingpRying\Rrintion. Thus; for pramplenthe qyglisatign gay pe pffortad; Pyithe fragimentpidY) with t
commer ci?hl f s $egh|ag gedium &W"'ﬁ%”(?ﬁ‘?%l“ﬁ‘é@’b tec&?ﬁ'(?’@l‘\!t i die-presench oHdiogen peroxide,

pr ocedur esin 3 gthanokyater adium gt £ o %‘%’%Pé é’ or thoe gapditians; fhe yelated nitrile
accessi bl e2goaeel; '?J ula{Y1h wheppin R, 5 299 B 3R 48 PepviP fed. mpyylso be emplqvpd, as the

condi ti onsP t ‘of e COo nds_of t nera erein R4
taken tQ eg@mga Wils Hﬁiﬂg' n?ﬁegga: Jiblitex ‘gﬁ% nefa' a'?‘{la tﬂe’éﬁ B \g?aé"teg by
4-N- (R6)-pIp ™ E

hydrogen, %E) uhds ot a& &'{:’ F récr)'?n e {:gér(:‘)%@o&/nfé?ﬁ blﬁ}%ﬂﬂ unsg%cqa?etralﬂt ed
pi Rerazi ne ana ogue TS A conpound of the general fornula (1) wherein
[ery] is hydrogen, usi ng appropriate standard synthetic 10 procedures. All
of the apove reactions are entirally conventional and appropriate reagents
and conditions for their per ornqnce can readily be established by
reference to standard text ks .and to the e nRrovided hereafter.

Al ternatives and variatitofis willif ‘a 50 be evident tp thg person skilled in
the art to enable all the conp un/s Ydefi ned by fouul 2. (1) to be prepared.

15 Bhe biol ogical activgty'es t he conp the present invention’
wer e det erm ned bythefollcﬁ/\nngl’{.z 2
. R
40 (VII) (VIID)

(wherein R' and R? are as previously defined) by reaction with a compounds of general formula (IX):

0R3

CoY

(1X)

55 (wherein R® and Y are as previously defined).
The reaction is generally carried out using an excess of (IX) in the presence of an excess of an aliphatic
tertiary amine such as fristhylamine to act as scavenger for the acid by-product (HY), optionally in the
presence of a catalyst such as 4-dimethylamino-pyridine, in an inert solvent such as dichloromethane at
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t st nmet hods. Phosphodi esterase activity 20 - Compound affinities for .
cGW and cAMP PDEs are assessed by determnation of their [err] values (the.
concentration of inhibitor requi rgmpfies 786084 i nhi biti on of enzynme activity).
The PDE enzynmes are isolated fromrabbit platelets and rat ki dney,
essentially by the nethod of WJ. Thonpson et al.-(Biochem, 1971 10, 311).
The cal ciuGite 2 @der &b housCa/ CAM - i ndependent cGW PDE and the cGWP-inhibited .
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t he met hogmbunds defindilis tawhgla @tto B3 predabdat hods in Enzynol ., 1989, 169, 3) and
aggr egad i ONTheShislaicar axiviiRe otithé BeMBUAIS A E prasoriitentint were déterminad Qydhe feligwing
descri bediefayneffodé. R. Born, J. Physiol. (Lond), 1962, 162, 67P.

Anti hypertensive activity 40 This is assessed follow ng intravenous or

or.al ; admi Phiosghodidsiernse adtivity ® conpound to spontaneously hyperten- sive rats.
I\eod pressure is recorded via a cannula inplanted |n the caro |d artery of

ei t her 2¢ons §pmepyndhgfiingias oseGMR and ¢4MB FDR® e assP??Pd bRt Hg?\ t he
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Car rier g}(\)ﬂ Iﬂ%tgoﬁliwcﬁuﬂgk o Qhesﬂr&g th ﬁt\gmd tﬂo@ tan Qééﬁﬁve lﬁmﬁ@rs% boUE QMR

S per | ntravenous, buccal or sublingual adm nistration
typ| ally be W|th|n the range of froml 400 ng per single dose as

reqw rggl. P,gtglemﬁ.%iéﬁo,ylg&vﬂhym cian will determ ne the actual dosing

regi men € nost suitable for an individual 50 patient and it
Wil vary withib id 28ess@iEby 1€ idetbrininatiel of asp@paad'e bbilih e ipiabit platelt apgragrtiondntvitro The
above dosm@sed By Plateseatplatiigyfacidr (RAF: aa¥ @ @gsatitaibe pbiebt dntiaggegaay adien inndiovfdual
i NSt ances adtivatord16fgarylaty lepelase such @sveitropiussicle) endr ERG cWashed plitelotaiare iptepated essamtiallyc h
are W tshi by thaenethod peJ.BfMustaidset ial (Matitodoin. Engymol. h@ﬁ%dﬁi@baﬂdtmwemm'éﬂﬁd@"@ﬁ t he
fornul a (uS)dedmetuMmemcsetcemwseﬁdsmlbewG WR| Borry & Rbysil. [(kpnd) 19821 162 PR er ed

| mdm xture with a pharmaceutical carrier selected with regard to the

nded Adibypertersivesartiviydri ni strati on and standard pharnmaceuti cal pract i ce
For exanmpl e,_they may be adm ni stered oraII x buccal | r sublin
%Eﬁ gi"éper%i in

the forfh of TP aéfegseedﬂlpwwr'vﬁ%e@mfgr LT"E ﬁaﬁ ‘?‘g
capsul es §e WuP' %d @Pﬁs}‘f&‘s RPUTRE Y2 PRI tﬁﬁ’ o5 POV 209 PP OBFNSO he
form of ePPT P e ,onpg 15 AOBAAD o Gl bl o %ﬂi.swrr%%m s
rrpoué gstnpgaﬁ/eal"il a%)re oeal 'dQéaSé% oq ept%FnSglh | 'g¥nera Pﬁe fu R g% of Q—'&O@ mg EP
0 463 74§ 6 for an average aduit patient (70 kg). Thus for a typlcal adult patient, individual tablets or capsules
contain from 2-400 mg of active compound, in a suitable pharmaceutically acceptable vehicle or carrier, for
administration in single or mulfiple doses, once or several times per day. Dosages for intravenous, buccal or
sublingual administration will typically be within the range of from 1-400 mg per single dose as required. In
practice the physician will determine the actual dosing regimen which will be most suitable for an individual
s0 patient and it will vary with the age, weight and response of the particular patient. The above dosages are
exemplary of the average case but there can be individual instances in which higher or lower dosage
ranges may be merited, and such are within the scope of this invention.
For human use, the compounds of the formula (I} can be administered alone, but will generally be
administered in admixture with a pharmaceutical carrier selected with regard to the intended route of
-65 administration and standard pharmaceutical practice. For example, they may be administered orally,
buccally or sublingually, in the form of tablets containing excipients such as starch or lactose, or in capsules
or ovules either alone or in admixture with excipients, or in the form of elixirs or suspensions containing
flavouring or colouring agents. The compounds may also be injected parenterally, for example inira-
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i

! vehousl ¥, intramuscul arly, subcutaneously or intracoronarily. For

parenteral adm nistration, they are best used in the formof a sterile
agueous sol ution which may contai n g §863 et ances, for exanpl e enough
salts or glucose to make the solution isotonic with bl ood. Thus the

I nvention provides a pharmaceutical conposition conprising a conmpound of

t he for mul aveqdujly, intramBscularty, isuhcntanseuslyi ar dtiagorenerds Jon birentesal |adminisistions fthey tapggleasher
wi th a pharusedtioubd tomm bl gledle pruadys solelion whinh mey cedain ¢tier subkigacep.iforeR¥amein enpugio
provi des a RiTE5GUsRTe tprmaks, the selptig)isgioniq with blgpd. 3 phar maceut i cal |y accept abl e
salt thereof, “f“éﬁhelj@%""f”l‘npfﬂ’é‘&?é iPfRsmacs ufios! |°E'I}FI’°3'F' ompising H§°'E‘P%'5¥Pfé'?ﬂf°’5'|‘"a (') or
angi na, Ay 'QWE?UB 8%ﬂ’af"° 2 tf“?ﬁ?% tgpth “ﬁ% gf’ "¥a°

further pr 4 ° he ntll % °‘8'Fa' a°°ept ° sa't

\{eﬂ dn
phar maceut i s%{for @c@ﬁ %’b"r é’a"g'g?]qw?’ie eérlea m?’Br tar[i'% %q’f e*"g%st' Yy Boag failyre or

medi canent %nacrneﬁms? gtov.*aés E%@é B uBibal SRl o or(a i &%;c%h)
angi na, Wpa%éépﬁglg St thefolt! te tof rrent foF % bﬁle
peri pheral WMRmE rinvidtal hg%f‘aafﬁjﬁe thﬂ:%h rthuﬁ:QUQt s%(&ﬁ%%.phgél vasthy

e.g. Ppost - Ri(efeass HoRiloRs s135d168a bioBd cua Dpdidney o8 doSHPHLA, ca.%a.@ BSma2 brofichigs, Querg.c
rhinitis, olshmgQiidRgc ﬂimtidlgiaemsoraia@a&@s%ﬂédt& B9 \isSid6 bR Motibfy, G4iiBgTOL 1 1 1 LY,
e.g. |BS. TheTieimantoh @Bo biodes afyGlovel Rrmistlated Gi¥Qbsed Rdréit sUCR B odfoﬁﬁluaesledna
herei n sychaivas those of fornmulae (11) and 15 (1V). The preparation of the
conpounds of Theerépanationtaf tha comgolinds ofthdiaveniton avilp@ivibe cetegpattivuldriy ilustitated b tbfekyice
ref erence tto thelialokiog b>pwinegtabxpraplesnBetpatity Bidbergimgeundd was rputinely yonitoret! by thin layer
cqnpounds \sheomaogrephy dThe) neingi NMenskddestigel 60 Faas blatp® 'H-Nbclaarmagnglicapiopantd sr@ftrawsreng
MeMCk Ki eseapepeded geing aNigglot QF-3pQspstrqmeter andMetel i il capesparsistent with sherniaposed siustures.a
were rec®rded using a Nicolet QE-300 spetronmeter and were in all cases
consi stent RAMRLE he proposed structures. 20 EXAVPLE 1

1- Met hyl - 3- n-propyl pyrazol e-5-carpoxylic acid ethyl ester 25 A m xture
of 3-n- prowﬁé@mm&ﬂiﬁﬂm ester (24 1 g, 0 132 mol )
(prepar ed by § ohar m dI Ly a5 brret;. hyl
s ot & G b B Sl é°q;ffd.m§téeafphat E"*g% wzfe e
m xture WaSgelt o(JS JFhedrh Wagﬂﬁ&v fhans’ Rﬂe 'e‘ac o um
sodi um car tb%aﬁae S h%rbrga Bhadl Wbl o ;f?
evapor at ed Jipfie bhms:uisahy 8n awcxse@eoa 9, biGting v&me BlotidcE s Iou iﬂ
8

g), el Utéongau\(tohltg é’ﬁﬂ‘& Rroth@disnel ;hanaasnoaie&tacaa%oao ¢ol ourless 30 oil
(20.4 g, 79% 0.8 (silica; dichloronet hane, nethanol, acetic acid;

80:20:1). ERXAMPLE22 1- Methyl - 3-n-propyl pyrazol e-5-car boxyl ic acid 35
1- Met hyl - 3-n-propyl pyrazol e-5-carboxylic acid ethyl ester (20.2 g, 0.10
nol ) was susiended-prapylfgidzalg8eabsylieadd um hydr oxi de solution (50 m, 0.30
nol ). Th& m xture was heated to [err] for 2 hours then diluted with water
(50 m.) and atMdhli3ecbrepylpirazopricramnylict eqld bipylresteh (2912 g GO wjol] #8s sdspended in 6N
tration aguapes sddismchydiwsts, saluona(sp ehl. 30 el e THer rojivre away beateddo BQ7C ©r § hours] thgn
kpf 150- [ ediivtpd with) waler: (5@ niligand gecidifipdy withseonegntyagedoliydrogitioric [agid {25 [Ciiration gave the
C, 57.13; Hcprb@gllc N:Idles que)/prom(quﬂg.sg 71%) m.p. 150-154°C. Found: C,56.99; H,7.25; N,16.90.
1- Met hyl #4- q‘if"tleé)o"S’eﬁ’F"B?8’5@/1%97“&%6‘*186@"0& boxylic acid 45 1

- Met hyl - 3- n= pyrazol e-5-carboxylic acid (12.1 g, 0.072 nol) was -added
portionw seq:ﬁé@g—é/—%\xture of ol eum (13 m) and fumng nitric acid (11 m),

keepi ng the_hemperat Wre olB Nl Nls grLo icakger t he addition, the m xture was
heat ed aj, to roomtenperature before being
poured onto i -Miethyl-3-n-propylpyrazole-5-carboxylic acid (12.1 g, 0.072 mol) was added portionwise to a mixture of
oleum (13 ml) and fuming nitric acid (11 mi), keeping the temperature below 60°C. After the addition, the
mixture was heated at 60°C overnight and then cooled to room temperature before being poured onto ice.

Filtration of the precipitate gave the nitropyrazole as a white solid (11.5 g, 75%), m.p. 124-127*C. Found:
s0 C,45.43; H,5.22; N,19.42. CgH11N2 04 requires C,45.57; H,5.20; N,19.71%.

EXAMPLE 4

1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxamide

1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid (11.3 g, 0.053 mol) was added to thionyl chloride
(50 ml) and the resulting mixture heated under reflux for 3 hours. The reaction mixture was then cooled and
excess thionyl chioride removed by evaporation under vacuum. The oily residue was dissolved in acetone
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Fiftration of the preci pltate gave.the . .nitropyrazole as a white solid (11. 5
g, 75%, mp. 124-127 C. Found: 50 C,45.43; H,5.22; N 19.42. [Jerr]
requires C,45.57; H 5.20; N, 19. 7iEpo kegNédelsy 4 1

- Met hyl - 4-ni tro- 3-n- propyl pyrazol e-5- car boxam de 55

1- Met hyl - 4-ni tro- 3-n- propyl pyrazol e-5-carboxylic acid (11.3 g, 0.053 nol)

" was addedsa wi) e the golutionh bavtidusie adde@ tad inixturect ick d50ra) ud qonwg'trqtﬁdmuﬁoes Jrespanivgh

under r eftiydrddecsolution {30 mils TheThrecinitate wes epecked by firatiopiosravide o pyazalegarkpremidedses s

t hi onyl chipaler Yeliw solid {872 @, FR¥)emapthl a3 G FoHREG 49 ACBi Y NERd2 GotlyNyQedeqyises was
di ssol ved®#5P8clbef®N&S90%. EP 0 463 756 Bl (50 m) and the solution :
cauti ofisl d to a mxture of ice (50 g) and concentrated aqueous
anmoni um%@&ggé?de sol ution (50 rﬂ) The precipitate was col |l ected by

f||trat|o [ Qyi xam de as a pale yellow solid (8.77
g, 78% ﬂA'M?o' M g'% olﬂﬁ abig sl —22; H,5.71; N, 26.12. [err] requires
C, 45. 2% H, 5, Y|-4~'}|uc?§n-68p{?| &m&%ﬂoﬁaﬁde (345 g, 16.2 mmol) and stannous chloride dihydrate

4- Ami no- lgdief, m D@en@rsgﬁx daY In3fahd? andt thenRare HEAt6Hundd! reflux for 2 hours. The resulting

1- Met hyl ﬁl’uﬁﬁntvﬂs ol Y B6H tepbratdia! RisifedCis bl @65 Mo®Bdifiod off N shueckS solliufi Hybrbxidend

stannous éamhdarand%xﬁhc{audmmmér%ﬁ&h@e @k 150Th). TE bRyafid! SRR Aerel AmBh&R A and

t he ni xt ymgshis atdestaportbarunder dcum. Freturaliond the Sesidlé) @it etk hdve 0@ afmmbpiidz610 ad\&rS

cool edsst CofffwhRET3dIE BT gPd498),9m.p.[38 901 -iCe Eouh (pB2.8%; HyaB1t RE0.380diH:iMD rexuirédNtsapseous

sodi um hydir.piN@e7sal uti on and extracted with dichl oronethane (3 x 150 m).

The organic extracts were conbined, dried [err] and evaporated under
"uum TEXAMPLEBI on of the residue with ether gave the am nopyrazole as an

“of f - vvhlte SO|Id 2. 77 g, 4% mp. 98-[err]. Found: C, 52.84; H 7.81;
2 2 ) ot yfazplefcarioxantife7 50, EXAMPLE 6 20
4. (2 Et hoxygenzam do)-1 -neth od 61%;)(3%3/ razol e- carboxam e A@ on

i D lo d
of 2-ethox |onfr ?ﬁg‘ﬁ‘??ﬂg’ y&g’m -3ni-propylpyrazole-5- grb;ipambﬂn@ﬁ(‘;?r Gﬁlaﬁ%dm‘;)- 8 am )

was adde

i 5 I D 5@%@“4?;% BRI, |
mITDrrF)in uoeéoI was ,LIE\ ch
I or%mﬁ% Q9 Qﬁaﬂ&( d trm1 ahiukd hed fryadd dnggclé&ﬁéghlf) %nws

al hoyed 1 fnods)y Thd %&am 5@ it & ,ﬁatér{amaé farna@gf ;ma p@asosg)

sol vent né W53 Rfutd b BilniofSHEHARS ard tﬁaﬁ&'t Hﬁe b|§|§ i @Fsthllisafibn hem lethyl

m xtur g, OJce hbkand GHOME biaBe-52RH08RIdb 8919 bald R .2 o406k, tok}8 A54-1%8 - 6. ®oktal ON
washed Wi &8 66N1,5yH N8BS @ JrG.n304 Ralird96,6T edﬁlredssbﬁrr] and evaporated under
vacuum The crude nmaterial was chronat ographed on silica gel (200 g),

el uting vExAMPaE®7: 3 mi xture of di chl oromet hane and net hanol, to give a pink
solid; crystallisation fromethyl 30 acetate-hexane gave the

pyr az obse - HRddhokyphani-ttamethy-3a-prplld Gadinylrog BipydzoioM Pdlpyrimitipdgone m p. 153-[err].
Found: C,61.66; H,6.77; N, 16.95. [err] requires C,61.80; H 6.71; N, 16.96%
E MPLE 7 35—(2-@1: E'taf?@?)ybh@ B—)\-p[ppylpyrazole-s-carboxawde (223 g, 0.676 mol) was added por-

t hyl - @mw'ﬁﬁ@g;splu@n 6t ¢l dydsoxider(Gha: 43%mel) and 0% werpgenPeIpFide Eolion (224 mi) in

4- ( 2- Et ho'3jas4209% il ofehanal (FRSt i), yasadde ﬁ}ﬂ 1B5Hitiag ayxurasheated werder refluxdor 2B hous,
0.676 ol zo %Pnder vactuum. The resulting solid was treated with 2N hydrochloric acid (380 m
ith extem coolmg. and the mixture was extracted with dichloromethane (1 x 700 ml, 3 x 200 ml). The

combined organic extracts were washed successively with saturated aqueous sodium carbonate solution (3
x 400 ml) and brine (300 ml), then dried (Na:S0a) and evaporated under vacuum.
Chromatography of the residue on silica gel (1000 g), using a methanol in dichioromethane elution
45 gradient (0-1%), followed by trituration of the crude product with ether (300 mi), gave the title compound as
a colourless solid (152.2 g, 72%), m.p. 143-146*C. Found: C,65.56; H,6.44; N,18.14. C17H20N4 02 reqmres
C,65.36; H,6.45; N,17.94%.

EXAMPLE 8
50
5-(5-Chlorosulphonyl-2-ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one

5-(2-Ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (100 g, 32.1

mmol) was added portionwise to chlorosulphonic acid (20 ml) at 0°C under a nitrogen atmosphere. After

s6 being stirred overnight, the reaction solution was cautiously added to ice-water (150 mi) and the aqueous
mixture extracted with a 9:1 mixture of dichloromethane and methanol (4 x 100 mi). The combined extracts
were dried (Na2S0,) and evaporated under vacuum to give the required sulphonyl chloride as a white solid
(12.8 g, 97%), m.p. 179-181 * C. Found: C,50.07; H,4.71; N,13.29. C17H1sCIN; 04 S requires C,49.70; H,4.66;
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l_ tidbnwi se- to a solution of sodium hydroxide (54 g, 1.35 nol) and 30%
hydr ogen peroxide solution (224 m) in water (2000 m ). Ethanol (700 m)
was added and the resulting m xturgpbasseseBnder reflux for 2.5 hours, 40
cool ed, then evaporated under vacuum The resulting solid was treated wth
2N hydrochloric acid (380 m), with external cooling, and the m xture was
ext ract ed Wi38%di chl or omet hane (1 x 700 M, 3 x 200 m). The conbi ned
_organi c extracts were washed successively with saturated aqueous sodi um
carbonat e S¥MPLE8n (3 x 400 m) and brlne (300 ), then dried [err] and

= [)

ted | (1000
S;/apﬁgra * Ca{Ethony-& frcabmoyibiperdy isuishoriRRen -1l 83 prog : ('3[43(“’]'
fol | oned b%LEP-’tﬂeu‘-t!‘«Su on of the crude product vvlth et her (300 rrt) gave t he

title compoup .w (%%? §9hnﬁt ta‘%?a Beco on uippdggt! N
C, 65.56; H fyd phe&f’ -1é.ﬁﬂ 8 §m i fﬁ% "??%’PLE

8 50 5- 915 tu BB Zéimr]dure was_stirred for 4 days before removing the
- et hyl - ‘&thrFt(BPBé dpora scqurz Hn® YesiRedw 4| dibsslved iy B Mudird of dichidRomethane and
5- (2- Et hoxyghabiioordly .-nsatt #aYeotutitn Washe® Wit satlirafin Aoyl sOdidricditionaté @bilof (180 m.PvE | M
di n-7-0ne 4qlébud pBase ks JurtiBOdxractwa Swith AitAkromethire dbtiase nib@urésNBOr PoUIp BRNEICthaci d
(20 m) at orfamicritactivhsl @bre ombihddD R (MFST P privicdvaporabddt Wtler Sacuufetb IYiye St dolid. ©elstal-
over ni gl , listtloe fioma nixtwe efchatiana-dimathgifomsamtideogssd the ditkel eudphbraaridecesvemt affrwhitel Sdlid m )
and t he ag@4somg, 49%6) trup.274276r G.cloamti: Bi55.36; H,6D1;1N,16.66t Cua s 8Os 8 reduiresr ©5608114,588; and

" met hanol (M1&75%90 nl ). The conbi ned extracts were dried [err] and
e\rap rated under vacuumto give the required sul phonyl chloride as a white

W d (12. EXAMPLES 4815 m p. 179- [err] Found: C,50.07; H, 4.71; N, 13.29. [err]
reqU| re¥ C 49.70; H, 4.66; 8 EP 0 463 756 Bl N, 13.64% EXAMPLE 9 5
5- [ 2- Et hoxy - 30q @lowing Sampopmdsinserereerad isiie PRRSHYP PLREMRP  using fhe saproprita amines oy | -
1, 6-di hydro- 7H pyrazol o[ 4, 3-d] - pyrim di ng7-one 4-Carbanoyl pi peridine (703
rrg, 5.50 nmmol ) was added to a- sti rred sugpensi ore of 5- (5-chl orosul phonyl -

- et hox Hr;henyl ) - 1- met hyl - 3- n= pr opyl - Iy drex7H- pyrazol o[ 4, 3-d] pyri m din
-7 one % 50 ny, 1.80 nmol) in 180 et h m N at roomtenperature. The
resultlng m xture was stirred fqy | re genoving the solvent by
ev rati on under vacuum The f£e5i ~ ved in a 9:1 mxture of
di chl or onmet hane and net hanol ) and the splution washed with

¢ sol ution (100 Ji). The aqueous phase was
further extracted w th dichl oronethane-net hanol nmyxtures (3 x 100 m) and
all the organic fractions were cQ

ggr‘qd‘l dried [err] and evaporated under
vacuumto give a solid. Crystal- 15\ JFisation froma m xture of

net hanol - di net hyl f or mani de gave the title sul phonanide as an off-white
solid (446 ny, 49%, mp. 274-[err]. Found: C 55.36; H 6.01; N, 16.65. [err]
requires C,55.08; H,5.83; N, 16. 75% EXAMPLES 10-15 20 The fol | owi ng
conmpounds were prepared by the procedure of Exanple 9 using the appropriate
amne. [ERR|

40

&0



40%45 50 55

. Anal ysis %

brackets) |
51 161-1
C[err]

16.65) 25 1
- (55.68

463 756 Bl
6.74 16. 4
209- 217
(57.35 6
5.56 18.92
5-{ 2- Et hoxy
-met hyly 3-n

15

50

55

EP 0 463 756 Bl Exanpl.e

11

9 %ield mp.
5 [err] [err] =~ (Theoretical in
err] Cep 0 463 756 Bl N 10 10
62 54.82 6.13 17.95 (54.77 6. 13 18.25) 15 20
79 194- 196 54. 63 6.47 16.50 (54.75 6. 39
[erT] 338 I87-1B9  55.6L 6. 23 17.74 30
Fxmple : 1% yidda37m.pl7. /1) Imalpsid5e50 55 10 EP O
5 13 o 21 187- 188 57. 48
E (57.945 7/ NG 8% 16.12)(°ch 1}(Theoretical in brackets)] 74
b7. 64 & 66,/ 16481 is [err]
82 14. 72720 15 [err] C 18H 2%9- 230 51. 25
(50. 85 5.63 118.87) |[EXAMPLE| 16 30
Era S Fi / 1
 propyl]-1 , 6-di hydro- 7H
10 / v 51 161-162| 54.82 6.13  17.95
N NH ! .
— - (54.77 6.13  18.25)
11 / S A0 79 194-196 | 54.63 6.47 16.50
N N :
/ (54.75  6.39  16.65)
12 i Yote 88 187-189 | 55.61 6.23 17.74
(55.68  6.37 17.71)
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1

i

pyir azolyo[ 4, 3-d] pyri m di n-7- one hydroi odide A m xture " of .
5-[ 2- et hoxy- 5- (4-t hi ocar banoyl pi per azi nyl sul phonyl ) phenyl ] - 1-nmet hyl - 3-n-pro
pyl -1, 6- 35 di hydro-7H pyrazol o[ 4, gp dlpyvseBHi n- 7-one (0.78 g, 1.5 mmol),
met hyl iodide (426 ng, 3.0 mml) and nmethanol (20 m) was stirred under
reflux for 2 hours, then allowed to cool. The resulting white solid was
renoved by filtration and crystallised fromethyl acetate-nethanol to give
the title corfpound RS colourlegs crystals (070 g, 7199, mp. 227-|err]
Found: C ,41.43; H 4}79; N, 14.4p. [enr]; H regquires C,41.75; H, 4.8B;

N, 14. 82% 40 |EXAMPL : .
D) Plpdr a2ftryB8 | pRbHHAR | phén%} 16:#% hyl - 3-n-p

5- { 2- Et Roxy- 3-134- (1 J!
oyt ) b6y aet njl S87 pony! BaRBnyb: 2|

ropyl-1,6-dikydro-7

5-{2- Et hoxy-§3-[4-ne

- met hyl - 3- n- propy L, 6-di hydrof 7H pyrazol o[ 4, 3-d] pyri m di n-7-one

hydroi ogj de (jo~—b—g+6—F—FrBtwas—geaded—to 33%-sotutTomof—methyl am ne
in ethanol (40 m) Bnd the m xfure qtirred atf roomtenperature for| 18
hours. The sql uti on|was evapor ht ed Ynder vacyum and the residue trjturated
with ether. Crnormt bg1/aphy; of | heyar dsubbe+aa2spl 59.6m sid.e6a 3$8L(1p 50 g),
usi ng a net hgnol i njdnchl r?)‘Fre hane jel uti on gradient (0-49, foll ojed by
trituratgon df the :ruNe—zrodu,t wi tih et her, jgd%2.35 | i ghB82brksai@2boyder .
Crystallisatijon frofn et hyl acefate-net hanol ve the title conpoun§l as
colourless crlystal s} (112 ng, 2BW, mp. 253-[lerr]. Found: C 42 .90:-1H 5.09;
N:17.41. [err[[; H fequires C $2.86;] H 5.16; N 17.39% 55 11 EP}0 463
756/B1 EXAMPLE 18 1

- Met hyl 2@- ( 2-In- pr oppyybanzani dp) - 3- n-pro yl pyf azol e- 5- car.hoxar.de »

Thi s ani de wasl£r epq ed ¥G53Hy 2§ n-¥ dp e?i’ Sghf%ri 5?0an t he
procedure desfcri bed anpl e} 6 an vvas obt a a pink ; 639 ,

m p. 148- [err]. Fou 1d C, 62. 97 .100; N, 16. ?g&g[@?r] é)‘eac%ui reshl,g, 2. 77;

H 7.02; N, 16.27% EKAMPLE 19 190

1- Met hy 2 5- ( 2 p—probexypheny3—a—gr +—G-di-hyrdro—FHpyTazotof3, 3- d] pyr

i mdin-7-one
/et hyl - 4- (2- n- pr opoxybenzam do) - 3- n- propyl pyrazol e-5- car boxani de (0.34 g,
0. mol ) pwasipigdged to a stirred mxture of 30% hydrogen peroxi de sol ution

¢ (1.0 m),, porassrum carbonate (0.54 g, 3.92 mmol), 15 water (10 m) and

et hanol ( 5 sipb-Ethoxy B 4oty HicimidsyBpibsainfAslighor) Bshetyd 1-ethyi-8n-pdByih Buihgdraid: t hen

evapor at ed pyaAR4,MBSHMIn-71dne hfdasdddde was suspended in water (20 ml), then
the mxture acidified wmth 2N hydrochloric acid and extracted with
di chl or onet hate mp@rec 20 Bi{2-othokine-(dethivaaebetheypipezinyisviphomgilbheny ! -egthyled-n-propyh H6-
evapor atsed dibydieTH-paazalih3-diyémidie3ohe (07§ g.665 dumhwasthyt Hedisleat® map A8 mmagd and
silica gel methang) (20 i wag stirresicuntesrreflux fon 2 dipurs then @liqwedh ipeeoke Tha "P%H"f'"@ whits selift was
(g_‘? 1. 0%) remoyecqhiw fistration a5 crysigllised drara ety acetpte-methanobly giye thariitie. omgend ascplenriessyy o
he r quWP‘e'ﬁl( fhaueteladm 27F238Cs Fung) G.8.48p Hg. 79583442 Gegitar Ny PySapHL roquin
Found: C_ 68D ES H4.85: §348%¢. 17 15,

EXAMPLE 17

5-{2-Ethoxy-5-[4-(methylamidino)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo-
[4,3-dlpyrimidin-7-one hydroiodide

5-{2-Ethoxy-5-[4-methylthicimidoyl)piperazinylsulphonyllphenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one hydroiodide (0.5 g, 0.75 mmol) was added to a 33% solution of methylamine
in ethanol (20 ml) and the mixture stirred at room temperature for 18 hours. The solution was evaporated
under vacuum and the residue triturated with ether. Chromatography of the resulting solid on silica gel (10

. 50 @), using a methanol in dichloromethane elution gradient (0-4%), followed by trituration of the crude product
with ether, gave a light brown powder. Crystallisation from ethyl acetate-methanol gave the title compound
as colourless crystals (112 mg, 23%), m.p. 253-255* C. Found: C,42.90; H,5.09; N,17.41. C23H32Ns 04 S; HI
requires C,42.86; H,5.16; N,17.39%.

55
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1 [err] requires C 66.23; H 6.80; N,.17.17% EXAMPLE 20 25
- 5-(5-Chl orosul phonyl - 2- n- propoxyphenyl ) - 1- net hyl - 3- n- pr opyl - 1, 6- di hydr o- 7H-
pyrazol o[ 4, 3-d] pyri m di n-7-one Tigpso 868 786@BWy| chl ori de was prepared from
5- (2-n-propoxyphenyl ) -1-net hyl - 3-n-propyl -1, 6-di hydro- 7H
pyrazol o[ 4, 3-d] pyri m din-7-one follow ng the procedure of Exanple 8 and was
: obtai ned BAMELE\ te solid (92% . Found: C,51.26; H5.02; N1 2. 90. [err]
requires C 50.88 H 4.98 N, 13. 19%l 30 EXAIVPLE 21 1

- Met hy! - SHethy-f{2ypropoxybenzamidel 3 arorapyipysazgle:2,calaxamigR oy | | - 3- n- propyl - 1, 6- di hyd

ro-7H pyrazol o[ 4,3-d n- 7 one 35 Thi on

fr om p D |,eh gﬁ dvag %%qr o?ﬁ-? zo w‘ﬁ)ng l‘oﬁo atma pf;gg‘,@l%ﬂ &rs B?gzgl
-3-n- prég:g 'res ﬁ I m d| n-/-one foll OWI ng the

procedure 24 S qIll and was o |ned as a Whl te soli d (70%, mp.

185-[err] C 56.17; H 6.38; N, 17. 65 [err] requires C 55.67; H, 6.37,

N, 17. 71% LE 22

5-{5-[ (ZM&M &Bawp)] 'm@h%bﬁy b3 RO PYrizoRpR-dy ARG Y pheny | } - 1

- et hyl - I o- pyrazol o -d] pyrimdin-7-one 45 This

sul phonanmi d&mwmz—a—pamqbeﬁiam%.( Profyyiiragole/Btanmyokanpdep@Ba gi 099 mmol) was added

5- (5- chl op @sstilrganaixtre 0230% Pydbgen peroxide solution (1.0 ml), potassium carbonate (0.54 g, 3.92 mmol),

poxy phenywater {1onmih bnd etidndl {Pmioihb nibxtGe dashhyedied uirddr Bflwafernigdiodrs 3ndithpry evapdraiédh- 7- o

ne fol | owinder vhduemthe cesidlue easchispBndad ol vated (28 ). thersthe tixiuterpeidifiggwith 3N dydrchigrc .

needl es (#84nd exirgsted ViR -dicbloroinsthdne B o 200N SThe Bxtracks Gare; gomblged, arigds (Nap ) pnd

requi res @amiElnddryEuSn. Thayesding oesidusweschuampiogranied an siisa gg! (64)de 8 et o) - 1
- rref hyl - 3ngic mpgm %z plutiop pradisnt (0 19Rainiolye amgil, successivetifuratiqn f whih with ether gave

2-al | yPoo ﬁmz' g 3 jagit 30'9:40%9 909900 M1 1114 EREr SRRACh R T )

was addedCafap §%9”t"?§°a66§?| GReNIHE™ i al sol utlon of 4-amino-1

- met hyl - 3- n-E Eﬁl pyrazol e-5-car boxam de(3.64 g, 0.02 nol) in pyridine (50

m), and i Itlng m xture stlrred at roomtenperature overnlght in a

dry at ToSsph

partit Fongs %Osm%ﬂﬁ ety B irﬁi&ﬁ#—gh&e

saturatec agheq @h&ﬁb% PR LircP - orfh-A-me 2R GBI ity B v
ot i @u%@ﬁfm@aﬁi‘,y%fbaﬁzr@aam% el
- di chl orongp P&md. : .aamzmdz@r@@m,cumdwsduﬁébscmmmhﬁsh%th 2M HCl (3
4 x 30 My , then brine (1 x 30 M), and dried [err]. After filtration and

evapor at i pxamprges vacuum of the filtrate, the crude product was
crystallised fromethyl acetate 5 to give the title conpound (4.525 g,
6699, m p1-MBA-5{[{S (pipbrazidyBulpigbnylc2- tﬁﬂonibwphbfkyﬁra#@ropwmll@&o-mevmﬂolow@cdhwedm-
.C, 63. 14; Hoe. 48; N, 16. 36% :
35

This sulphonamide was prepared from piperazine and 5-(5-chlorosulphonyl-2-n-propoxyphenyl)-1-meth-

, yl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of Example 9 and was

P obtained as a white solid (70%), m.p. 185-186° C. Found: C,56.17; H,6.38; N,17.65. C22H30Ns 04 S requires
C,55.67; H,6.37; N,17.71%.

40
EXAMPLE 22
5-{5-[4-(2-Hydroxyethyl)piperazinylsulphonyl}-2-n-propoxyphenyi}-1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one

45

This sulphonamide was prepared from N-(2-hydroxyethyl)piperazine and 5-(5-chlorosulphonyl-2-n-pro-

poxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of
Example 9 and was obtained as colourless needles (66%), m.p. 158-159°*C. Found: C,55.83; H,6.58;
N.16.13. C2¢Ha4 Ns OsS requires C,55.58; H,6.61; N,16.20%.

50
EXAMPLE 23
4-(2-Allyloxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide

55 A solution of 2-allyloxybenzoyl chloride (3.93 g, 0.02 mol) in dichloromethane (20 ml) was added

dropwise to a stirred, partial solution of 4-amino-1-methyl-3-n-propylpyrazole-5-carboxamide(3.64 g, 0.02
mol) in pyridine (50 ml), and the resulting mixture stirred at room temperature overnight in a dry
atmosphere. The solvent was evaporated under vacuum and the residue partitioned between dich-

12



* EXAMPLE: 24 10- - . '
5-(2- Al lyl oxyphenyl ) - 1- et hyl - 3- n-propyl - 1, 6- di-hydr o- 7H pyr azol o[ 4, 3-d] pyri
m di n-7-one A m xture of EP 0 463 756 B1
4- (2-al |l yl oxybenzam do) - 1- net hyl - 3- n- pr opyl pyr azol e-5- car boxam de (1.2 g,
0.0035 nmol ), sodium hydroxide (0.70 g, 0.018 nol), water (34 m) and
et hanol ( 8lordmethaves(50 @il andediufated afueodgsusslium/Afatbenatec spbitiom (0 niila dhe otgenic layervwes
exhaust i vebspaigted rand ttieed agueous layeh pihaustielya exdractath withc turthsir reichilowepthanst $heyeenebined
washed 15 wigeriic $pjutions womOvashey with) PM gt [3er¢0] mi), fttten benec(d x 30 enl) #nd dgerd (NeafiO:). After
evapor at edfitssige and,ayereration updeyiveaum of theifilsatd, tha siide PiRMch was rystalived Jrom  eftiykasetats 1 om
et hyl ackt m%venwe{'ﬁéowuw@ #40. OF8). Py 1 Bhifp Sene GRPArib8.42: N1F9F- Crattaga Os
116-[err] . "GRG O3EL 6B GMN1636%- 21; N, 17.23. [err] requires C, 66.65, H, 6.21;

N, 17.27% 25 20
5-(2- Wdro%)-l- met hyl - 3- n- propyl -1, 6-di hydro- 7H- pyrazol o[ 4, 3-d] pyrim
i di n-7- ope 7'y inidj

5-(2-ally zol o[ 4, 3-d] pyri

m di n-7- 0”9 (O mitareJo «9(2-9 y%ﬁ%a)mdo)ﬁt&ﬁéwl-s-é Qro &le—@c&&%&n.&@hb raﬁio@ﬁﬁ indlj, N€
(0.131 9, GQodihlAydrRid (G0, (oRid bswateZM.huf BrAaNBaMdi R @B Fvas il 1b Fs(ﬁher
(0.046 g, QodmigDtd sam.an Wl oSN BBl ettfybaddtate. YWEScoBinbd! $BECtS WErG oS

under nNig r Q@ Brine TBE il YAdd (2,605, floted\iRdl tHoOsovel® levapbraed RdeY Q@atuurR (@ B0é atdmae
under vacupistihehidh veaschSiaNks froth Gl acatstemeranditd yHordahetitiatcBmgotind (l4y6 g, Ba%s m.p.

sol uti on wass-mash dundi ¢,67.0001,8:21; 37.23. T HaN)L 02 rbquirbdHL6.653H,8.21 N, 17i2y%and bri ne
(2 x,10 m ). After drying [err] and filtration, the filtrate was evaporated
unser vacuEMAMRLE@S5ve t he crude product. The title phenol (0.021 g, 10% was
obt ai ne@eafter trlturatlon W|th di eth | ether and 30 crystallisation from
et hyl acet S&:iydeoxyphanyl)-11mef azqiol R dlgyrimidin-Zsong

[err] requires C, 63. 36 H 5 67; N 19 71% EXAI\/PLE

5- ( 5- Chl or gs HH;Z ﬂ‘é VW‘“!L"ST?EP{ . Q‘:"'W"'ﬁ' Hi 0015 mol W"Pﬁ- py

7 l). p | ine (0 131 tetrakis-
f?ﬁLSF“é%ﬁF@W G f% [5 %%} prgh .«w waﬁ@xed
g, 0.00084 j:f&;m ’8“’ iy ‘f °§°' E;ﬁ é“eg',g (3
EJ b

X

m Y cool ed X0

lon as was wuth wal
2 5,{,. 3"’»% Wi
_ solution S HHaSatt rJﬂ h%th
® was the@o agh.s Ay x\e éfun@,m za%rzhé © Bodne &L A7 N, 556 »91'9%5 d Em\w
solid. Thegy a;eg@resggﬁwqw@ﬁ%ext racted wi th di chl oronethane 30 m),
t he conbi neg extracts dried [err] and filtered, and the fi Itrate evapor at ed
under vacuerammE@sve a brown solid (0.24 g, 75% used in the next step
wi t hout further purification; Rf 0.3 (silica; dichloronethane, nethanol;
95:5). 45 Ss5iEeidrskphbayl-2-hydroxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one
5-[ 2- Hydr oxy- 5- (4- met hyl pi per azi nyl sul phonyl ) phenyl ] -1
t hyl - 3- n- Sr(@pydroxypi@nyik-frpelnyb3-F-propyi Sxiblydsp-2H-Byratplol4 Siipyinnidin-ofle 0n@-280 9. A
sot(it i on oP-00084 mol) was added in portions, to stirred chlorosulphonic acid (3 ml) cooled to 0°C under a nitrogen

5- (5- chl or @gwsmpRren g xclppeh tee yepiytion sfrgadaf oo temparasiysy for 18 dowts. e RACtiopt. py
razol o[ 4“’3 ure m 9'9'8?‘?@' 'ﬁ)‘ %5" "?5‘ Eﬁﬂ'ﬂ? tro9ive abrevinedlight THe aYpryaikye| ne
(0.5 jth dﬁh' nediextiagty duad (Nas SRt )andifiteredcand et o
18 hour . E %F(' :i"(}’a"g af 8'('?‘” 0%?&6% usRd '"ttPPe"%%‘?pdﬂ@“t further
partiti onea 3\% SHiSA digore e('ﬂﬁthﬁq ﬂd water (40 m). The fine

- precipitat |tered off, washed with water then ethyl acetate, and
crystal I“?s%gﬁﬁo‘rﬁzet hyl acet at e/DVF to give the title conpound as an off-

20 "' B8 €l oo flfhos o il YO oo bl

50 A solution of 5-(5-chlorosulphonyl-2-hydroxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d}-
pyrimidin-7-one (0.235 g, 0.0006 mol) and N-methylpiperazine (0.5 ml, 0.0045 mol) in ethanol (40 ml) was
stirred at room temperature for 18 hours. The solution was evaporated under vacuum and the residue
partitioned between ethyl acetate (40 ml) and water (40 ml). The fine precipitate was filtered off, washed
with water then ethyl acetate, and crystallised from ethyl acetate/DMF to give the title compound as an off-

s5 white powder (0.260 g, 49%), m.p. 283-284°C. Found: C,53.53; H,5.89; N,18.40. C20H26Ns O4S requires
C,53.80; H,5.87; N,18.82%.
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EP 0 463 756 Bl EXAMPLE 28

5-12- Al l yl oxy-5-(4- net hyl pi perazi nyl sul phonyl ) phenyl ] - 1- net hyl - 3-n- propyl -1
, 6-di hydro- 7H pyrazol o[ 4, 3-d] - pgpigusdimss B1one 5 Allyl bromide (0.02 m,
0.00023 nol) was added to a stirred suspension of 5-[2-hydroxy-5-(4-nethyl-
pi per azi nyl sul phonyl ) phenyl ] - 1- et hyl - 3- n- propyl - 1, 6- di hydr o- 7H pyr azol o[ 4,
3-d] pyri EX&MPLER280ne (0.103 g, 0.00023 nol) and potassi um carbonate (0.032

g, 0.00023 nol) |n 2 butanone (10 n1) Iandthe mxture_heated under refl ux

vacuum atﬂmﬂk:ﬂ'@sl due 10 suspended in water (20 n1) The aqueus
suspen%i on was extrac e t h et ate e
extract s dr/} élcp )‘w Ng l’Mu \?;/ $ j Har suspen |t§T1 gf Fi%ﬁfﬂr&ggm-rn&lgyl gi ve

an oil. ggplu}' ﬁ &i&ate é pmp l- lo

di chl or OF,E QZ' Aﬂar © Ye! ctfg uﬁd’e@p&ﬁ@ﬁ hrﬂrlhéJIQ &f
vacuum o gﬁgr%reg) % Co éeou r?ﬁép ex§ dd adéﬁﬁ( 'X%%ly

acet oné; Ac&ndrféa sOhf et 'Z&té? f.mfa &3b dastéopahdm&m divetah il ccvmund
(0.011 g ’ch diﬂ/ Bn silica &8l ieé)rung Rhothan3! i Gickiciorhdtiaie eléliof radién® [Uedd) abiBwed by
met hanol ;g :un reva f[Bprogriats frabtion$ gadd h EemiSolid which was dissolved in acetone;

4- (2- Et hQyaph .emﬁna &l Qdcudm 3l'tﬁ|é SoRitibhydaiy tha i @mboidadanx gmiody, 2. 15158 o Rfde was

pr epargd illce Hichiominbiishe, IméthafldlBa5) mlepier ar'al1g- 5- car boxani de (prepared by the

met hod of J. Med. Chem, 1987,.30, 91), follow ng the procedure of Exanple

6 and WEXAMBLE2Ihed as a V\/nlte solid (81%, mp. 178-[err]. Found: C, 59.89;
05; N, 18.44. [err] reqwres C 59 59; H,6.00; N, 18.53% 25 EXAMPLE 30

5&(-4 Et hax@-Ethexybénpamidg-1.81d y ! By ooran -7I—I—pyrazo|o[43d]pyr|md|n70

ne 4-(2- Et hoxybenzam do) -1, 3- d| rret hyI yr azol e S5-car boxam de

mol ) was abhifeemidewisg ;naresdrovg' ﬂ@r °éam5d°t

to [err] of fdyleds Chray 1987, 8B 91)s %ﬁ 65}% 100

m), and @®HEMPHESIBK CuFund §S9- %5'1610? @81%4t 5 ‘65}6 zi(‘ﬁﬂ%eﬁ fi'l o de

sol ution ang exé acted with dichloronmethane (3 x 100 m). The organic

ext r ac®s Ledhbi ned, dried (MySO4) and evaporated under vacuum The

gfgihﬁgfoygg;@mm PEsA Qtﬁﬂ1% drb-ni%ByrSGloalolifidinlohd @ 97: 3 m xture of -

rude product from

aqeous et harﬁéa &%\4 boldg)-1Ld- &d\&fgﬁrazm%lébs (13 §,08. 8B Svas Qlided  to Po-

201- [ gy | onbi %’% 43 thd Rt heatMl hA46C tof € hduts. TRIBbIuSVES coledourelirto 67;

N, 19. 710/ then the mixture was basified with 10% aqueous sodium hydroxide solution and

5-(5- Choréaﬁa&eahﬂnyd.chzro%inmy@ keroy Inly. The3 odbie bgtts el -cdinbively ariedHMPSOA 2 O 4,

3-d] pyr i rdvelofited-untié? vaduum. Trd!rgsiiae yhs cidnittdgebphatioon sflice gel lathgf wiib rm 87:3 mixture of

5- ( 2- et hagighphomdihhne- dhd Indthanaet drystallidation di thy drude Piddy fram Glygeous ethanol gave the title

[ 4, 3- d}spydompousi s &-colodrless salid, avy. 1201-204eC Fowded63.48; bif5.57xM1§:35c CB Hisdirk rpauires

obt ai ned ¢.68.3pB6.6T;INABI7V%. yield as a white solid. Rf 0.3 (silica:ether). It
s.used w thout further purification. 45 EXAMPLES 32-34 The foll ow ng

m@a»bounds%ﬁé_ﬁl epared from

2 et hoxyphenyl o
2-ethoyypheny-ASdimetiyl-1.0 gzalol43-din VAL, & ne

d

5-(5- chlorosulphonyl
di hydr @ 73550

fol lowi ng t 'rllﬁs %Elgh%ﬁy uchloncPe was prera%reg from ?—&-ethoxyphenyl)d ,3-dimethyl-1,6-dihydro-7H-pyrazolo-

[4.3-dIpyrimidin-7-one, following the procedure of Example 8, and was obtained in quantitative yield as a
white solid. Rf 0.3 (silica:ether). It was used without further purification.

45
EXAMPLES 32-34

The following compounds were prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1,3-dimethyl-1,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one and the appropriate amine following the procedure of Example 9.
50

55

14



!

!

55714 + EPO 463 756 Bl [ERR] 15 Exanpl e  %yield

m p. Anal ysis % 20 N R 4 :
[err] (Theoretical in brackets)efo0463756B1 H N 25 32 . [err]
68 225- 226 53. 88 5.81 " 18.42 30

(53.79 5. 87 . 18.82) 35 33 NH 68 240- 242

53. 07 577 19.27 (52.76 5.59 19.43) 40.34 [err]

62 228- 229 53. 23 5.87 017.72 (52.93 5.92 -

17.63) 50 EXAMPLE 35 4-Nitro-3-n-propyl py azol®®-5-carboxylic acid 55

3-n-Pr o%yl pyrazol e-5- car boxyl i ¢ &Pd (grep /éd'\by t he net hod of Chem
Pharm Bull. 1984, 32, 1568), was itraLpd| ol | 8w ng the procedure of
Exanple 3, to give the title cong C urless solid (75%, mp.
169- 173 C. Found: C 42.35; H, 4. 21.07. [érr] requires C, 42.21; H, 4.55;
N, 21.10% 15 EP O 463 756 Bl ®AMPLE 36 Me '

4- Ni t r 04g3- n- propyl pyrazol e- 5-carbofam de 5 A m xture of

4-ni tro-3-n-propyl pyrazol e-5-carbo équﬁﬁﬂﬂ d (7.8 g, 39.2 mmol) and t hionyl
chloride (35 n) was heated under. P&#%ux for 3 hours. The sol vent was
renoved by evaporation under vacuum and the solid residue was added
portionw se to aqueous ammoni um hydroxi de solution (40 m) at [err]. The

m xturewvas then diluted with water (60 m) and extracted with a 9:1

m xture of dichl oronethane and nmet hanol (3 x 100 ml). The organic fractions

were conbindd, “drigd [err] andq evaporfat ed under vacuum and the resj due 10
crnystallise dept hanol to dgbwydeldd cmughoxgni de @amalysis! $url ess splid
(f?ﬂ g, 13%}, mp.}202,4+8r]. jFound: C,é§b35; H 5.01;, N, 28.38. C7HLpN403
require C 42. 42; H 5x09; g4, 29. 27% HXAMRE FATheoretical in brackets) _
' N~ c H N
25 —
~ 32 5 iMe 68 |225-226 | 53.88  5.81  18.42
/
80 ' (53.79 5.87 18.82)
33 N NH 68 240-242 53.07 . 5.77 19.27
_ \ / .
& (52.76 5.59 19.43)
40
— B
- 34 N‘ \N A-OH 62 228-229 53.23 5.87 17.72
— (52.93  5.92  17.63)
80
EXAMPLE 35

4-Nitro-3-n-propylpyrazole-5-carboxylic acid

55

3-n-Propylpyrazole-5-carboxylic acid (prepared by the method of Chem. Pharm. Bull. 1984, 32, 1568),
was nitrated following the procedure of Example 3, to give the title compound as a colourless solid (75%),
m.p. 169-173* C. Found: C,42.35; H,4.56; N,21.07. C;yH3N3O. requires C,42.21; H,4.55; N,21.10%.

15



§ 15 4- A no- 3- n- propyl pyrazol e- 5- car boxam de A sol ution of - :

! 4-nitro-3-n-propyl pyrazol e-5-carboxam de (198 ng, 1.0 nmmol) in nethanol (5-
m) was added dropwi se to a m xt pep 443 ZB8@B1UM bor ohydri de (113 ng, 2.97
mol ), 10% pal | adi um on carbon (5 ng) and water (3 m ). The m xture was
stirred at roomtenperature for 3 hours, filtered and the sol vent renoved
20 by ev&¥8MBLE 3h under vacuum Crystallisation of the residue from ethyl
acet at e- net hanol gave the title conpound as an off-white solid (61 ng,
36% , m -Nityedo-propyiRyrazlg-S-corboxamide j c5:  di chl or omet hane, net hanol, anmoni um

hydr oxi de 90: 10: 1) Found C 48, 96 H 0. 98 aé\lgSa%zmmol)[ Honylcﬁlonde?s%ml)

C 49.98; H Amgro ¢ PV'

(2 Sl g R AT -
pr epa(rjed ' 3;- aP§ %f’ g' b 100
procedur = ’ 0 i o ﬁ |

200- [ ef IRt Ll o & om.fi‘?@;o&.gﬁmm@ o mo Bce,

H, 6. 37, Iodria: €134s; ﬁ)éﬁw,-ﬁ. . ﬁémos requires C,42.42; H,5.00; N,28.27%. o

5- ( 2- Et hoxyphenyl ) - 3-n- pr opyI 1, 6-di hydro- 7H- pyr azol o[ 4, 3-d] pyri m di n-7- one

The titl eeamepesnd was prepared from -

4- (2- et hoxybenzani do) - 3- n- pr opyl - pyrazol e-5-car boxani de fol - | ow ng the

pr ocedusr et-Arhind=3apiopyipydol@Sichrhwasnidebt ai ned as a white solid (16%, mp.

199-201 C. Found: C,64.44; H 6.19; N, 18.44% [err] requires C 64.41;

H, 6. 08; N, 18.s¢884dn d@*M@ylﬂiﬂazole-S-carboxamude (198 mg, 1.0 mmol) in methano! (5 ml) was

5- (5 Chl caddesidrestwisnyd a pixiret o sogljsmenarphydrida (113ng 397 mmof. 1974 Ralpdiymopcahends BEL| 4, 3
yri mias watpr @md). F® mixture Whgsstifred 4te°°§m Ob?n heyys; fitereiaed the sqiyg ?té?!“q"?"om

5 (2- e@ohd;yymwpr) gndet mc |Qr)1stag|sqypq-] Ayl acetate-methanol ‘gave the title

E)E)lt g_| ng%ﬁgﬁ;{?ﬁn@mgm@do )7 gg)r;% %@ﬂﬁ%ﬁw 8 P(gﬁlf@'%;{ge%\g% # thanol

wi t hout P& purification. 50 EXAMPLE 41

5-[2-Eth 518 net hyl pi perazi nyl) sul phonyl phenyl ] - 3- n-propyl - 1, 6- di hydr 0-
7H pyrﬁzgéé@—é—d] pyrim din-7- one 55 The title sul phonani de was

pr epared q? g I 15;_;8 yphenyl ) - 3- n- propyl - 1, 6-di hydr o-
7HLE)/ra ° bg afido e %ly ﬂ%%scgrb A g the procedure of Exanple 9 and
was—obt ai neqlhea-ﬁle amidaivia§ preBarbdtrdm’ ﬂ%uno-ﬁrh-Bropﬁ@y%z&l@-ﬁ-&&rbox&ﬁl@ﬁllovﬁg5% prékedure

i H, 6. 275 Not ERarddhb 6, [afid Wds dbRbY #sCBwifite Sdlid (Ea2e),Hh.b. 20821 INC LiEburdh ¥460.7% H.6.41HR1780463
756 Bl EX@AMRR, ol Zoqairddr qeomatéiyA Na7.zid.or o- 1 - et hyl -4-ni tropyrazole 5
N- Bronosuccinimde (10.7 g, 60.0 mvl ) was added to a sol ution of
5- chl or o- ExAMPdER®t hyl - 4- nitropyrazole (8.78 g, 50.0 nmol) in carbon
tetrachloride (100 m) and the solution was heated under reflux whil st
bei ng Be r &@Edordbheuyh-BrnpiopyHi Balihydrorfii-pyrazslol4d/dinyripidingene anp) for 3 days. At

i nterval s throughout the )
The title compound was prepared from 4-(2-ethoxybenzamido)-3-n-propyl-pyrazole-5-carboxamide fol- .

’-&/ lowing the procedure of Example 30 and was obtained as a white solid (16%), m.p. 199-201 *C. Found:
C,64.44; H,6.19; N,18.44%. CisH18 N4 02 requires C,64.41; H,6.08; N,18.78%.

EXAMPLE 40

5-(5-Chlorosulphonyl-2-ethoxyphenyl)-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

45 The title sulphonyl chioride was prepared from 5-(2-ethoxyphenyl)3-n-propyl-1,6-dihydro-7H-pyrazolo-
[4,3-d)pyrimidin-7-one following the procedure of Example 8 and was obtained as a white solid (78%). Rf
0.25 (silica;ether).

It was used without further purification.

s0 EXAMPLE 41

5-[2-Ethoxy-5-(4-methylpiperazinyl)sulphonylphenyl]-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-
one .

55 The title sul_bhonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-3-n-propyl-1,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of Example 9 and was obtained as a white solid
(70%), mp. 236-239°C. Found: C,54.84; H,6.27; N,18.10. Cz21H28NsOsS requires C,54.76; H,6.13;
N,18.25%.
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i réaction, quantities of benzoyl peroxide (6 x 50 ng) were added. The

- solvent was renpbved by evaporation under vacuum and the residue
chromat ographed on silica gel elutgpga4estzbeB11: 1 m xture of dichl oronet hane
10 and hexane to give the brom de as an off-white solid (8.0 g, 63%9, mp.
80-[err]. Found: C 23.95; H 2.05; N,16.31. [err] requires C, 23.60; H, 1.98;
N, 16. 51% BESMPRER243 15 5- Chl or o- 3- met hoxynet hyl -1 - et hyl - 4- ni tropyrazol e
A sol ution_of 3- brormnethyl 5- chI oro-1-nethyl -4-nitropyrazole (5.0 g, 19.6
mmol ) in nEPRasmet h' "'evmth silver nitrate (5.75 g, 33.8

nol ) and th mxture refluxf 2 hours. The
m xture E\Mis‘ rnE qsg 1&8 | c rbo ?L)c Zggﬁ d e ts”o:lu g\ Chqoro- Imeg Maue
was part I th%l ébem§ irra m%ed én vns% afe

g% ufeVal BiehIsth

.f r
t he aqueou%
m). The §& ; nder
vacuum &h&g@ aﬂQE é)ﬁ}orﬁuhé b2 &etnite esnut(waes% pae Zz % Found: ldz%s@n

|9 ntﬁ ¥ ov%&S& S

Ayt rﬁdhafl
di chl orone CAHEOIE b R@les CA8WE HI1138: N,i6ls1®. pyrazol e as a white sol i d (1
g, 40%, mp. 59-63 C. Found: C, 34.65; H, 3.83; N, 20.05. [err] requires
C, 35. 05; HpdaMHLE 48l 20. 44% 25 EXAMPLE 44
5- Cyano- 3-net hoxynet hyl - 1- met hyl - 4- ni t ropyr azol e 30 A sol ution of
5- chl or as 35-Sllbrb-a:mettetymethyidi-mattivhd-hitebyrazdle opyr azol e (205 ng, 1.0 nmol),
potassiumcya- nide (130 ng, 2.0 nmol) and 18-crown-6 (10 ng) in
acet oni tri | e A(Rlufidn) of ebsomeenathid§-chiardd rmethy-4-eitopypedlenP g ti 19 GI'WE‘O'%GS'I Rpethgnol\ (Bl mi)
evapor at edwagnitrated wite gilyen eivrip (5176 or 838 m’)p&fﬁ’Pﬂ"@{‘mhaa@ét“m@él‘Pﬂé% Pha't'!%t@?e
(26 m) anepolgd resptiop mmm as fijtped ewdgtaﬁﬁlﬁﬂ?)ﬂawwd%wwm% fesu'r'? @! dand
evapor atzfedbqimepthv)é Q'I'i@ﬁ"dt"ﬁ‘@' FRaDapdthe m%%ﬁ@{);ﬁ% 1’ h '

4
{ Lgtépgd\g o eiatel( E 'e' g‘%?g"@ﬂg?ﬁ §8LE?L:%§§°‘ ave etutle

48-50 C. F ?fa'f’ tequi res’

1, N 28, 657q @(X 044 i no- 5- cyano- 3- et hoxyrret hyl - 1- rret hyI pyrazol e.
Thetltle gnRgd was preparedfrom

5- cyano- 3- thyl -1-met hyl -4-nitropyrazole fol |l ow ng the procedure of

Exgnple 5 gagnd@snetilkyelGict-AsnfinRddyratdll t€ solid (68%, mp. 82-[err].

Found: C, 50.381; H©.13] N 33.94. [err] requires C,50.59; H 6.07; N 33.72%
% 45 EXAMBLE 4@ &mﬁu‘a&%dm(o&rﬁétw&ﬁnmamﬂa%m&ymémwss' Wl Ny Imndol), potassium cya-

- met hyl pyr aide(180 Mg, 2.0 mmdbipend 18tdr@mBANPMEINAl acbBoRitril @ pra)ved héateininder reflux overnight.

4- am no- 5- Theasoiverd -wae blaporyta tirtigd vaduunednl \thergsiduz ehréttiohal Betwwbm gthyl lacetqle (20 alluang of

Exanpl e 6 aater @mel)Otieargasid phese ans sHpbratedh idried @gBO afddviforatert mderh@@ufnether the

Found: C, 6fesidde chidpiatofr@phefliod ilic@@el duing Yithragiciuirtare ot ackRle and Berirane. Thitufiafiordd o/

55 17 35 Ffhe Grud® Brofiswith ettBixpxniidert ag/gllow solid (38 mg, 19%), m.p. 48-50°C. Found C4289 H415

N,28.78. CyHg N4 O3 requires C,42.86; H,4.11; N,28.56%.

pNE EXAMPLE 45

40 4-Amino-5-cyano-3-methoxymethyl-1-methylpyrazole

The title compound was prepared from 5-cyano-3-methoxymethyl-1-methyl-4-nitropyrazole following the
procedure of Example 5 and was obtained as an off-white solid (68%), m.p. 82-84°C. Found: C,50.81;
H,6.13; N,33.94. CyH10N. O requires C,50.59; H,6.07; N,33.72%

EXAMPLE 46

5-Cyano-4-(2-sthoxybenzamido)-3-methoxymethyl-1-methylpyrazole

50 The title compound was prepared from 4-amino-5-cyano-3-methoxymethyl-1-methylpyrazole following
the procedure of Example 6 and was obtained as an off-white solid (61%), m.p. 103-105°C. Found:
C,61.21; H,5.98; N,17.80. C1sH18 N4 O3 requires C,61.13; H,5.77; N,17.83%.

55
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1 5-( 2- Etthoxyphenyl ) - 3- met hoxynet hyl -

- -methyl -1, 6-di hydro-7H-pyrazol o[ 4, 3- d]pyrlmdln 7-one 5 The title
conmpound was prepared from EP 0 463 756 B1 ' :
5- cyano- 4- ( 2- et hoxybenzam do) - 3- net hoxynet hyl - 1- net hyl - pyrazol e foll ow ng
the procedure of Exanple 7, via in situ generation of the 5-primary am de
deri vat i ViEXAMRhEI4Tvas obt ai ned as a white solid (38%, mp. 160-[err]. Found:

C 61.35; H/5.75; N,17.98. [err] re- quires C 61.13: H 5.77; N;17.83% 10
EXAMPLE @@ﬁmphem{lwrmehwmqthyl- -methyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

;,gtzgyld[ Z [3%“1(311% rr%qtlﬁ%l Iangsr azi n | f?ol?lrlm %—r]cgaq% 'Q(z-gthﬁb@%%‘? 0)- :P XletLoxymemyl-hXIetl;lﬁ 7Hp

5- ( 2- Et hoRAA3RIa fllgwng '° 7 "' °"f' P “% d
yrl(mdln C?&?‘g?a ?“_'ﬁ Y d| ss dé:ﬂl ﬁ%ro g% Cld ](g
m) at [e?‘ﬂ"fs G BT 1N R Ras stirred at roomterrperature for 2 hours

t hen c%t%ﬁ‘gdded to ice-water (50 m). The resulting solution was
neutrall z ' saturated sodi um carbonate sol ution, then extracted with a

20:1 m Xtslmem%m&hg?mwﬁ%j@wmshwbn-i&mdky&%vm S-dihydRETHESYPRGIGIASH
organi c €xqbiririck € evapor at ed under vacuum and the residue was
di ssolved rn ethanol (5 m) and the solution treated with

N- met hyd pi pei@ethdxgphiedy3-rihoxyinethylFDdtiyl-1,e\bibyiro-7H-fye0l0[4,8-dJpgrimidis-2onee (420 mge t he
sol vent waso ewl)Gvadtdisdolvedde rechivasdpiionicandd {3 enlr &S0 *@u Fhe Isoldtivn tvag rstvpedead rogom

si lica gelemperhturbifan hoins,hen cattingsiyraddeuifto dtieavaten (50 milt Frenesultingesolutionoves aeukalizedieous
ammgni um withdsatuatatie scslivimy cartenaty. 9@utio : thenbexiraated Wit a 20:i jmixtyrg tof iehlerpmethase @F‘hde
pheduct  winethanek (B |50 amle Thet combinsrcorganiie exiracts avere oigpotated uager yacyym #d %P?"!!’eg'

7% , mep. dissgged larefienol Somb @nd e sglution treatgdgyith N-methylpipegazine g‘@? e
C,52. 93; gr atipom: tppersiury fheolvant wes eyppraiag aedéava%m B3 '?fgt' r '@jj
crystalli §‘&’E“ |96'n°'\‘t1"6 ity a M"%{'?J?fé""B'Pm@?tP@?P f‘a%e g’g’g H: © Soldiion

uct wi

ave the title compound as a white

3- hydr oxy by olume) Trituration of9 the c;ude pro . " 0 1767 Os requites C.52.93:
g ggi S S At ;‘:“.,%M
pyrazo is e ac n

" Foima i to b7

N, 48, 17% | N Fmidn-7-bnd-521% vinits Sond T G0 hG P 7% L ATD. B09221096, : Is. 7% hy
_ester 35 rnsos V65 QA BOEE RdghFopm
“ 3-n-prgpy pyrazole- -carboxylic acid ethyl ester and diethyl sulphate,

fol | ow ngekAmMpiBr49cedur e descri bed in Exanple 1, and was obtained as a :

colourless ol (72%. Rf 0.5 (silica; ethyl acetate, hexane; 1:1). EXAMPLE

50 40 1- EflmnlaEh-progyippiasdiet/datiolicachtettigr ds@xyl i ¢ acid This carboxylic acid was

prepared from 1-ethyl-3-n-propyl pyrazol e-5-carboxylic acid ethyl ester,

f ol | owss i Ng Thia @yreroiecwasiprepardd Baw B-h-ewpyipyraEsierhodrboxglic acifl dthvicestenind slefiwicsulghatey

paI e br owfollonisigitaip gré®igre desciibed hIxpreply J..andi Bas ghipinad aa caigriess oil (12%). 1095 Nilige 23
EE[ r eqefhyl@ceta®, Bea®R1:1H, 7. 74; N, 15. 37% EXAMPLE 51

1 hyl - 4-ni t r o- 3- n- pr opyl pyrazol e-5-carboxylic acid 50 The title conmpound

was prepaEXAMRLES 1- et hyl - 3- n- propyl pyrazol e- 5- carboxylic acid, follow ng

t he prdtedure described. in Ifsza | e 3, and was obtained as a col ourl ess
solid (QGMMM C 47.61; H,5.81; N,18.54. [err]
requ' res G, 4I'Kls carbox%cSacz:FWas prepared4f?om 1-gﬂ§yl -3-n-propy!pyrazole-5-carboxylic acid ethyl ester, follow-

ing the procedure described in Example 2, and was obtained as a pale brown solid (89%), m.p. 73-77°C.
45 Found C, 58.62; H,7.69; N,15.23. C3H14N202 requires C,59.32; H,7.74; N,15.37%.

EXAMPLE 51

1-Ethyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid

The titte compound was prepared from 1-ethyl-3-n-propylpyrazole-5-carboxylic acid, following the
procedure described in Example 3, and was obtained as a colourless solid (96%), m.p. 120-123*C. Found:
C,47.61; H,5.81; N,18.54. CaHi3Na O, requires C,47.57; H,5.77; N,18.49%.
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q, 18 .EP 0 463 756 Bl EXAMPLE 52 1 o
- -Ethyl -4-nitro-3-n-propyl pyrazol e-5-car boxam de 6 The title am de was -
prepared from 1-ethyl -4-nitro-3-n-gp @rssd Pegwizol e- 5-carboxylic acid,
foll owi ng the procedure described in Exanple 4, and was obtained as an
off-white solid (86%, mp. 119-[err]. Found: C 47.38; H 6.18; N, 24. 34.
[err] reqPAMBLED217. 78; H, 6.24; N, 24. 77% EXAMPLE 53 10 4- Amino-1
-et hyl - 3-n-propyl p razol e-5-car boxam de The title conpound was prepared
from 1- et Hyfthylr4-pitre-g-a1 A2l CEDOXEMIES o- 5- carboxam de, by the proce- dure

described i n_Exanpl e 5, and was obtain . F@
93-[er r]’ Fo[ﬂ?o"“e fﬂ“de pief’a' f’%’“ 3 ethyhi 'pm %&Zﬁw g
4. (2 Et ho e3 a0y~ -e Hy'r‘oérer?u'ber‘e’opyl ByT azol ‘6- g car boxam de 20 The title

am de was gf from 4-am no-1-ethyl - 3-n-propyl pyrazol e- 5- car boxamn de
and 2-ej, hoé—aﬁ-@n—zoyl chloride, follow ng the procedure described in

Exanpl e 6,4@51510_%@[_9]9%%4]]%35.5@3,%@4“ ess solid (73%9, mp. 139-[err].
Found: C, 637037 H, 7.15, N, 1I6.50. [err] requires C 62.77; H 7.02; N, 16.27%
25 EXAVPLE 5Pnéhitié &n@ow lRRPAHE] fro 1-ethyl-4-nitro-3-n-propylpyrazole-5-carboxamide, by the proce-

- et hyl - 3- rdupy @gesribed. i Extimpléd5, and IWap btainal af dn 3H-aiitp ysolidn{100%); M- 8e-071G Fourdt e
conpoung VEiss. 17y I6834; 8i28.03. CoMi ¢ N« O requires C,55.08; H,8.22; N,28.55%.

4- (2- et hoxybenzam do) - 1- et hyl - 3- n- propyl pyrazol o- 5-carbox- 30 am de

fol | owi ng EXAMPRE 8&edure of Exanple 7, and was obtained as a col ourl ess
solld (4699, mp. 112- [err]. Found: C 66.59; H 6.85 N 17.26. [err]

requu res G-@@thzybematwdqm-eﬂm-&rvmmmmmx ide35

5- (5- Ch#oor osul phonyl - 2- et hoxyphe

- anid W fr 4- i d
Cgtrgz{mg \I‘;ﬁgﬂ@ﬁ P T 6 pro%edm scnbgcﬁ:é‘ mpleqilpgs:??nf tal q?ra? 8colour ess soTl €

5- (2-et hox@??ﬁe’ﬁyi 339'1“et°n§9“"% Cr?sﬂ?d‘\o AS: '11%5°dFﬁ9HF’b°‘*f?—‘ﬂ“|5‘§?r G277, H.7.02; N,16.27%.
[4, 3- d]%v%#-one foll owing the procedure of Exanple 8, and was

obt ai ne yl ene chloride solvate (86%, mp. 170-[err]. Found:

C, 49. 82; : ' 9.70; H, 4.90;
N 2. 77% %@é@ﬁ#&é@ﬁés 1{)".1 G]J"@d'k%r bRt 5 Al 7eréphonyl ) phenyl ] -1

) Y1 - 3- n- PPl donfobHahuadr &eﬂ#deJ@Mb Sthdky i shinidof Peti¥-8-hiptof}ipyrazolo8 Rarbixe

: t ' t | e sy PRARASIcg WS plEeaRa of Bxdnip@N?, and was obtained as a colourless solid (46%), m.p. 112
5- (15- chl or pg . (FasHAYE,662596H,6.05 W 261Y0: IH.IN.©L Piglired €186.28; BIBYD;-NL1767%.
di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one and N-net hyl pi perazi ne foll ow ng

t he procedexamroE séxanpl e 9 and was obtained as a colourless solid (43%,
m p. 160- 162 C. Found C 57.24; H6.17; N, 16. 83 50 [Jerr] reqw res
1 S ‘ yrazolpf4.8+ 71004

9:1). EXAI\/PLE 58
5 2- Et hoxy - Bhq tle(c@mpguidl yrsy eeparad) frsmpe(eeshorphenyl) LB PR frghvdrodpyrazole:
{ | -1, 6- %,3 ! ryglmko?pgfomgdﬁf ;)ogizgre of Exa%le 8, aE-d wasﬁob p?:gd af- aq! methylenﬂhlonde P
solvate (86%) m.p. 170-172°C. Found: C,49.82; H,4.84; N,12.77. CigH21CINsO4S; 1/6 CH2Cl2 requires
40 C,49.70; H,4.90; N,12.77%. .

EXAMPLE 57

5-[2-Ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]-
45 pyrimidin-7-one

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6-
dihydro-7H-pyrazolo[4,3-d]Ipyrimidin-7-one and N-methylpiperazine following the procedure of Example 9
and was obtained as a colourless solid (43%), m.p. 160-162°C. Found: C,57.24; H,6.17; N,16.83.

50 GCz23Hs2N¢ 04 S requires C,56.54; H,6.60; N,17.20%. Rf 0.35 (silica; dichloromethane, methanol; 9:1).

EXAMPLE 58

5-{2-Ethoxy-5-[4-(2-hydroxyethyl)piperazinylsﬁlphonyl]phenyl}-1 -ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-
55 [4,3-d]pyrimidin-7-one

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-sthoxyphenyi)-1-ethyl-3-n-propy!-1,6-
dihydro-7H pyrazolo[4,3-d]pyrimidin-7-one and N-(2-hydroxyethyl)piperazine following the procedure of
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?. 53 [4,3-d]pyrimdin-7-one The title sul phonam de was prepared from
5- (5-chl or osul phonyl - 2- et hoxyphenyl ) - 1- et hyl - 3-n- propyl -1, 6- di hydro-7H
pyrazol o[ 4, 3-d] pyri mi di n-7-one age oNe8Z568dr oxyet hyl ) pi perazi ne fol | owi ng
t he procedure of 19 EP 0 463 756 Bl Exanple 9 and was obt ained as a
col ourl ess sol id (88%, mp. 191-[err Found: C 55.74; H,6.55; N, 15.78.

[err] refaAmpled andaes cijainep|aga eplourless 3qid (B6%). MER- A9 1A93 EC. FPuRHB55 i HBA% NIBFS. o rtg
Cont r act CridledeGBdequireC.5588: HE§): HSE0%y FR, GB, IT, LI, LU, NL,-SE 1. A
corrpound §§t he fornmula: [ERR] 25 wherein [err] is H [err] alkyl,

err r r.f | roal r tionall
[err] ey tovbs%.th?,hémpgcmg%ate gybe, 2ok e, LB Al Pt onal 1y

perfl uor qal ] alkyl, [err] alkenyl, [err] alkynyl, [err]
cycl oal k31 A(%erpr'ﬁ%& u“g{'{m kyl or ([err] 30 cycloal kyl) [err] alkyl:
[err] taken together with the nitrogen atomto which it is attached
conpl gpes a pyrrolidinyl, piperidino, rpholino, or 4-N-[err]-piperazinyl
group; R5is H [err] alkyl, [err]()alk Xy, NR7R8, or [err]; R6 is H [err]
al kyl, ([err] al koxy) [err]o,él kyl [ hydzoxy [err] alkyl, [err] alkyl, 35
[err] alkyl, [err] or [err}; R are each |r(dependently H [err]
al kyl , ([err] al koxy)[err] Al kyli<or y [err] alkyl; and
phar meeeutical |y accept ab 5 . 40 2. A conpound as clainmed in
Claim1 wherein [err] is pt hyl hyl; R2 is J[err] alkyl optionally
substituted by OH or methoXy; R3 is [eRr] alkyl or allyl; [err] taken
together with the nitrogen ptomto which it is attached conpletes a
prperidino or 4-N-[err] pip zmyﬂ group; R5 is H [err] or [err]; R6is
H [er®] alkyl, hydroxy [err l\kal, [err] or [err]; and [err] and [err]
are each |ndependently H or rret.h .. 45 3. A conpound as clainmed in Claim?2
wherein [err] is methyl; [err] is ms-propyl . R3is ethyl, n-propyl or allyl;
[err] taken together with the nitrogen atomto which it is attached
conpl e} Ao (R6) piperazinyl group; RS is H and [err] is H [err]
al kyl Or e hy&r@)ﬂye 8 dikyl, csébcloa‘?kyt?&'ﬁ?%”agﬂ&%aﬁha' med in Caim3 wherein
sai d compoundpt & §.eGC6L S bsteRRly substiuted by OH, C1-Cy alkoxy or C-Cs cycloalkyl, or Cr-Cs
5-{ 2-al lyl qgg)fm&o;ﬁ@r met hyl pi per azi nyl sul onyIB em)/(Y
- et hyl - 3- n- prRORYG:=Ch alkt; @b-By likdayl/ Eh- QYSI@ZIQJ | é’ycl3ail£ﬂ IEY-CI; m.dtoﬂ;amymma-cs
5- [ 2- &b hoxyeyBledkyi)etsaatiiyfly| sul phonyl ) phenyl ] -1 - net hyl - 3- n- propyl -
, 6- di hydr o- 7HRbakenzadetierlyiB ta] nitrogeyratom td whictVit is attdched completes a pyrrolidinyl, plpendmo,
morpholino, or 4-N-(R¢)-piperazinyl group;
R® is H, C1-Cs alkyl, C1-Cs alkoxy, NR” R®, or CONR’ R8;
R® is H, Ci1-Cs alkyl, (Ci-Cs alkoxy) Cz-Cs alkyl, hydroxy C»-Ce alkyl, (R”REN)C2-Cs alkyl,
35 (R7RENCO)C1-Cs alkyl, CONR7R8, CSNR’R® or C(NH)NR’ R8;
R? and R® are each independently H, Ci-Cs alkyl, (C1-Cs alkoxy)Cz-Cs alkyl or hydroxy Cz2-Cs
alkyl;

K,w and pharmaceutically acceptable salts thereof.

40 2. A compound as claimed in Claim 1 wherein R! is H, methyl or ethyl; R2 is C-Cs alkyl optionally
substituted by OH or methoxy; R® is C2-Cz alkyl or allyl; R* taken together with the nitrogen atom to
which it is attached completes a piperidino or 4-N-(R®) piperazinyl group; RS is H, NR”R® or CONR’R8;
R® is H, Cy-Cs alkyl, hydroxy C»-Cs alkyl, CONR’R8, CSNR7R® or C(NH)NR’RE; and R? and R® are
each independently H or methyl.

3. A compound as claimed in Claim 2 wherein R! is methyl; R? is n-propyl; R3 is ethyl, n-propy! or allyl;
R* taken together with the nitrogen atom to which it is attached completes a 4-N-(R®) piperazinyl group;
RS is H; and RS is H, C:-C; alkyl or 2-hydroxyethy!.

50 4. A compound as claimed in Claim 3 wherein said compound is selected from:
5-[2-allyloxy-5-(4-methyIpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-
[4,3-d]pyrimidin-7-one;
5-[2-ethoxy-5-(piperazinylsulphonyl)phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d}-
pyrimidin-7-one;
§5 5-[2-sthoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-
[4,3-d]pyrimidin-7-one;
5-{2-ethoxy-5-[4-(2-propy!)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;
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55 : ] . .
S e e per a1 "I R ©

5-{2-et hoxy 5-[ 4- (2 propyl )p| per azi nyl sul phonyl ] phenyl }- 1 "

- met hyl 6d|h r o- 7H- razo é I m di n-7-one;

EP 0 4§ﬂ @d” b il B R S et GEr Lo sty

mp 198 e e b 6‘55 N, 15.78. [err] requires C, 55.58;
Ciiimi 6- 20% Clal ns 5 Clal nms for the followi ng Contracting States: AT,

BE g:H Clgﬁs tdttthe E:ﬁowiﬁ? htlactibg Stah%J ?‘er : ?ﬁ l?ti.( %OTL”H ﬂf NE.1 f Or mJl a: 10

3 [ ERR] 25 wher el n err err [err
per f 1 uar oalckipound et theStorkulal err] al kyl opti onal I y substituted by C]—I, [err]
al koxy or [err] cycloal kyl, or [err] perfluoroal kyl; R3 is [err] alkyl,
[err] al kenyl, [err] alkynyl, [err] cygcloalkyl, [err] perfluoroalkyl or
([erm] 30 cycloalkyl) [err] alky®; [err] taken together with the
nitrogen atomto which it is att Qhed[conpletes_a pyrrolidinyl, piperidino,
nor pholino, or 4-N-J[err]- pubera I gLoup; Rs is H [err] alkyl, [err]

al koxy, [err], or [err]; -R6 i8NH, err]NaIkyI ([err]Ctal koxy) [err] al kyl,
hydroxy [err] al kyl, [errR_al s [err] al kyl, [err] or [err]; RY
and Perr] are each i ndeg@nds rr] al kyl, ([err] al koxy)[err] aIkyI
or hydroxy [err] alkyl; pharnaceu jcally acceptable salts thereof. 40
2, A conpound as cl ai ned

Claim 1 wherein [err] is H methyl or ethyl; R2
[err] alkyl optionallylsupstNtuted by OH or nethoxy; [err] is [err]
alkg or allyl; [err] takago ﬂogefher wth the nitrogen atomto which it is
attached conpletes a plperla or 4-N-[err] piperazinyl group; [err] is H,
[err] or [err]; [err] is H [erN salkyl, hydroxy [err] alkyl, [err] or
C( NH) NR7R8; and R7 and [err] areReach |ndependently Hor nmethyl. 45 3. A
conmpound as clainmed in Caim2 wherein [err] is nmethyl; R2 is n-propyl;
[errk is whdigl , n-propyl or allyl; [err] taken together wi th the nitrogen
atom t o whi @isiH, Ci-€; k120408 dydamialoeCe6, perffolalkydr 1] - pi perazinyl group; Rs is
H, and [ err ]R?iis HHC:1-C{ alkyl]|optidnkily| substitufbd ydoig XGred:shalitoxy B0C;-Gs cfslcampperutide:as
cl ai med i perfQomalkgl;3 wherein said conpound is selected from
5-[2-al | yl o i5C(-G= alitl. H3stGo i gtkemyd = 10y | atiquibyh 010y | ygibtiagly IC] -Cd. perfluoroalkyl or (Cs-Ce
- met#y| - 3°Yﬁl!&?ik¥d9 ByPs alkylie- di hydr o- 7H pyrazol o-
taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino,
morpholino, or 4-N-(R®)-piperazinyl group;
RS is H, C1-C; alkyl, C1-C3 alkoxy, NR”RE, or CONR? R?;
R® is H, Ci-Gs alkyl, (Ci-Cs alkoxy) C»-Cs alkyl, hydroxy C2-Cs alkyl, (R7REN)C2-Cs alkyl,
35 (R"RENCO)C1-Cs alkyl, CONR’RE, CSNR’R® or C(NH)NR?R8;
R’ and R® are each independently H, Ci-C¢ alkyl, (C1-Cs alkoxy)C2-Cs alkyl or hydroxy C2-Cs
alkyl;

and pharmaceutically acceptable salts thereof.

40 2. A compound as claimed in Claim 1 wherein R' is H, methyl or ethyl; R? is Ci-C; alkyl optionally
substituted by OH or methoxy; R3 is C2-Cs alkyl or allyl; R* taken together with the nitrogen atom to
which it is attached completes a piperidino or 4-N-(R®) piperazinyl group; R® is H, NR7R® or CONR’ R8;
R® is H, C1-Ca alkyl, hydroxy C2-Cs alkyl, CONR7R®, CSNR’R® or C(NH)NR’RE; and R’ and R® are
each independently H or methyl.

3. A compound as claimed in Claim 2 wherein R! is methyl; R? is n-propyl; R? is ethyl, n-propyl or allyl;
R* taken together with the nitrogen atom to which it is attached completes a 4-N-(RS) piperazinyl group;
R® is H; and R® is H, C1-Cs alkyl or 2-hydroxysethyl.

50 4. A compound as claimed in Claim 3 wherein said compound is selected from:
5-[2-allyloxy-5-(4-methylpiperazinyisulphonyl)phenyl}-1-methyl-3-n-propyl-1 ,6-dihydrb-7H-pyrazdlo—
[4,3-d]pyrimidin-7-one;
5-[2-ethoxy-5-(piperazinylsulphonyl)pheny!}-1-methyl-3-n-propy!-1,6-dihydro-7H-pyrazolo[4,3-d}-
pyrimidin-7-one;
65 5-{2-ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-
{4,3-d)pyrimidin-7-one;
5-{2-ethoxy-s-[4-(2-propyl)p|perazrnylsuIphonyl]phenyl}- -methyl-3-n-propyl-1,6-diydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;

20



‘. [ 4, 3-d] pyrimdin-7-one; 5-[2- etlhoxy 5- (pi per azi nyI sm—phfrﬁyH—phenyH-&-
- -nethyl-3-n-propyl -1 ,6-di hydro-7H pyrazol o[ 4, 3-

5-[2-eth 5- (4- net hyl | spibab® h I

e L ey mbemeerin MU

5-{2-et hoxy-5-[4-(2-propyl)pi perazi nyl sul phonyl ] pheny

-met hyl - 3-n- pr @&rethyxy-wm-wmmthvmewnw@ a@“%ﬂ]‘p’)’iﬂ“‘y?ﬁ PRy Gfibydro -

EP 0 463 756 p@azolo[4,3-dlpyrimidin-7-one;

5-{ 2- et hoxy- 5- [umit*z/i ﬁ?dPlB@(%W'ﬁW‘PMﬁéM%%&?F%‘F BR8wRe B ¥“‘&V'?FB‘PIH§1"}3 n-
-1 ,6-& "0

[])-r ?Tg%lhyﬁ 5. [3;1 'Egg dﬁ §rfr]1,|- P %%plful;grlnﬁ%ﬁ;no%@%yﬁwgﬂgﬁnegyl-&n Fﬂ’r%%' 1|6-@Lhydro-

6- di hydr o- 7H l %%al{srmegqop 7-one;

5-{5-[4-(2- h)? W?‘@f%yﬂ"p rR i nyl'sulphonyl ] - 2 n- propoxyphenyl} 1- et hyl -3

- n- propyl - . 04li67 Rbririding a0bdmpbindi 81 s forRlS () AP ut

phar maceut | C%ﬁﬂ%@%ﬁ% P &&%Fﬁé%ﬂé%mmé 1pia%4r Wr@stﬁé?t)w.ﬁad ‘;’E&‘«E"a&é"*"&on

conpri siNg a ;eBRs & formul a ) or a pharmaceutically 10

acceptabl e salt thereof as cI aimed in any one of Clains 1 to 4, together
wi th a phag.nec@mpbundlol e RERED{)P b Phainbodatidhlly Rtcepiabils sattithereot, a.‘ﬁclaimm)ﬂlanﬂomfoft he
fornmula (1) @ais PlAS 1BRES it medidineypatticaay tia Mearestalest of dnging bipertansion; Ihedrt faittreion
any one 1of Clamoiscletosiso 4, for use in nedicine, particularly for the
treatment of angi na, hypertension, heart failure or 15 at her oscl erosi s.
7. The use7.0fThausmipcampbuad ofttheefofmyfertl) lona pharmageutically, pesepighiacsalt therepf, gs claimed in
accept abl e sahy oneleéPlaines 1 tand, ferlthe mandfadtyre afd merdicamet. rartighiay fof the dreatment gi-anging,
mhadf act ur e dpastension hoarksiiure, aharopglasesisasifol. pefpherlvaciar diseassy cqpfiitions gf éﬁ’i“"e"
hyper t e&i on bload¥assel paiency; Caronigastharadarenchiisy llewgic ashme, jllergic hinits, glapcoma g disetes

di sease, condhraciareeddy disgrder BiPUDIROtiY. 1) 5od vessel patency, chronic asthms,
bronchitis, aller {3 callergic rhinitis, glaucoma or diseases
characteri ge&wpg'l §8€§% gut notility. 8. A conpound of the fornul a:
25 3 [ERR] wherein [err] and R2 are as clained in Cdaim1, R3 is as clained
in daiff1 and is also H, and Y is chloro, bronp pr fluoro. 40 45 50 55 21

0
I

A 3 e
. OR™ N ‘\“’ Ny
* 30 ' l\ N

s wherein R' and R? are as claimed in Claim 1, R® is as claimed in Claim 1 and is also H, and Y is
chloro, bromo or fluoro.

60
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1 ER 0 463 766 Bl Clains for the following Contracting State: ES 1. A process
“ for preparing a conpound of the formula: [ERR] 20 wrerein [err] 1s H [err]

al kyl, [err] cycloalkyl or [err] gpenésd sl Kyl ;
optional Iy substituted by OH4 [err] al koxy or [err] I‘ m ‘H‘H Krr]
per fl uoroal kyl; 25 R3 is [err] alkyl, [err] en kL, hery]

C3-C7 cycn'lﬂmlsltgrlthefoﬂowi]\gpemtfdctlwstaliekﬁ$ or [err] cycl oaI kyl)[err] aI kyI
[err] taken together with the nitrogen atomto which it is attached

conpl et est aApyocessifdr giepsring a porpreprda¥ e fomitd phol i no, or 4-N-[err]-pi perazinyl
group; RS is H [err] alkyl, [err] alkoxy, NR7R8 or CONR7R8; 30 R6
is H Perr] alkyl, ([err] alkoxy) [err] al kw', hydroxy [err] alkyl, [err]
al kyl, [err] alkyl, [err] or C(NH) NR7R3; oR7 nd R8 are each i ndependent |y
H [err] alkyl, ([err] alkoxy)C2- ' al kyl{f or droxy C2-C4 al kyl; and

phar maceut i cal I y acceptable salts . herﬁ:@ , I ch conprises reacting a
conpound of the fornmula: 35 [ERR] 45 anrei l,e?‘r] and [err] are as

previ olﬂy defined and Y is chlorg#&t 0 oro, with a conpound of 50
the fornmula: [ERR] 22 wherein ] and [er rzl are as previously defined,
and optionally converting the regq8&tsed productrRto a pharmaceutically
acceptable salt. 2. A process as clf argeQr n Cam1l wherein [err] and Rs
are as,claimed in Caim1 and [err# zf? foll owed by O al kyl ati on
of the phenol and optional convers 8 othhe required product to a
pharmaceu- tically acceptable salt. 3.\? process as clainmed in Claim1l or
CIa’r/mZ wherein [err] and [err] are as ckained in Caim1, and R3 is as
chaimed in Caiml1l or Claim?2, wherein R2 contains an acetyl- or

benzoyke prot ect ed hydroxy 10 substituent, said protecting group bei ng
subsequentlyvhvrelrmved by base hydrol Si s bef ore optional conversion of the

d du'tis ti2Carstl ﬁaa%éiw?a& qr $i- | '
Ezfg:“mrag [ Er%gumolp ltjffm erl engongll eq ye%:;“fjéa (i; ﬁsant%t%?s S’rc'%a'?ﬁe"?% % s
| kyl r I 't ted.b th
Earlelr H 3 ak'?o IWI@%%E?IU%-% KoL Gark, %réyﬁ cs 5 L)@y, B2c! BerhBoiky %1 eyl or

R* taken together with the nitrogen atom to which it is attached completes a pyrrolldlnyl piperidino,
1 morpholino, or 4-N-(R®)-piperazinyl group;
' RS is H, C1-Cs alkyl, C1-Cs alkoxy, NR” R®, or CONR”R®;
30 R is H, Ci1-Cs alkyl, (C1-Ca alkoxy) C2-Cs alkyl, hydroxy C2-Gs alkyl, (R7R®N)C2-Cs alkyl,
(R”RENCO)C1-Cs alkyl, CONR’RE, CSNR’R® or C(NH)NR7R?; )
R’ and R® are each independently H, Ci-Cs alkyI (Ci-Cs alkoxy)C2-Cs alkyl or hydroxy Cz-Cs
alkyl;
ang pharmaceutically acceptable salts thereof, which comprises reacting a compound of the formula:

N
45
SOzY
wherein R!, R? and R?® are as previouly defined and Y is chloro, bromo or fluoro, with a compound of
50 the formula:
Y

HN R

56 s
R

22



%__ 15 atomto which.it is attached conpletes a pip
‘ piperazinyl group; R5 is H [err] or [err]; [err] is

hydroxy [err] alkyl, [err] or NPQ,J\EQZ@;;W R7 an mm tmlhlmg Iﬂﬂ
i ndependently H or nmethyl. 5. A process as cl ai ned | [err]
is methyl; R2 is n-propyl; R3 is ethyl, n-propyl or allyl; [err] 20
t aken t oget hewhenint R* tahde R iater asgmrevicasty neftned.\m‘ﬂ ©ptiondlly iomvaﬁﬁgaﬂhmummwctag aa
4-N-[err] pi peraaeacefitallypcentableRBit.i s H, and [err] is H  [err] alkyl or
2- hydroxyethyl. 6. A process as clainmed in Claim5 wherein said conpound of
fornula (I )2 (\@mggsg@s icleimed inoGlaimg! phessie R', R?2 R* and R® are as claimed in Claim 1 and R® is H,
5-[2-al |l gl oxyf°5°"”€9f by Erafryiation pidherphiens) pad APReTal FPNVPISIeR Y ihe required product to a pharmaceu-
- met hyl - 3-n- pP??W ceftab'Bsﬂ’r hydr o- 7H pyrazol o- 25 [ 4, 3-d] pyri mi di n- 7- one;
56[ él ﬁt gﬁéy er a %XJSJ %@n j;s[y la}eBasIllaPr\egpryélalm 1,and R3is
5[ 2- %/h 5 I e |n Iatm 1 ﬁlt?é on |hs -~ or % ?ected I,h

[ 2-et haxy- @t&;&fﬂ% u%‘d b badk® f& Polysig bErord é

, 6- di hydro- 7 folaBh o ;

5- {2- et hoxy- 5 4- -propy p| perazi nyl's Tep ony T s?‘} 1
- et hyl - 3- ng; PA QRItbss Jas 1afhhda il by ditiaiRy f1ag @l %(sz%'dlli’l}’h ji Gk Benylty B8;C1-Cs alkyl
5-{2- et hoxy- 5oﬂﬂ6na(lyzsdﬂé‘tﬁlftéa>ﬁﬁ(ﬂm|raeﬂioﬂﬁ RA%I0230, SliRhany R Rfetherlwith the nitrogen
- met hyl - 8- - pateRYd which iBis Gttdtslr @mplkes R)pipadAdiModr 4-N3(RE)] israking! giolp; B @8, NR7RE or
1- met hyl - 5- [ SCONRTBE REZis My CH04 Bl Mydinbxy2CRG:DdIy) CONRTRENGSNR? B8 b GINBYPIRT Re Lard-RET hy
dro 7H pyr azobrd[R¢ atb-edbh indbpendently piyor methgli n- 7- one; and

5-5+[ 4- (2- hydr oxyet hyl ) pi per azi nyl sul phonyl ] - 2- n- propoxyphenyl } -1

n&H hyl - 3- 1B pA@péss bs Baitiehipdiaim 4 Merpiy R4 jsohetiylt RS isdilampyk R isliethyl/n-promy] orealiyl; R*

phar maceat i catak tegotherith leaitrogantatony th whictpit is allaghed cainplgted a4-N(REe pipasszinghdrovg; RS
Contracting Sk endFéF@'iG&aﬁMee%@rdmeﬂm epar| ng a corrpound of the forrrul a:

tvel oalkyl & APEF : 435’#015;&:8%1 ““ere?ri:édcg%r ot Gl o
cycl oa r id;
subst tutyed eligpe H..,,W)PW‘LW‘?'I )%W]’ sagwwra'a'f%saowy|

5 ' éé/ Al ke
cycl oal kyl , [er eB%'P{JV pli‘%ﬂy ]meé'{yg'?ig’irf’%wﬁl'%‘?d T;"E%Yf%i}?[?'&f]ér r
ta entogethe § ) 0 5 a
| pyfk‘r/ol Ldinyl f %?%ﬂh&ﬁﬁ&%&ﬁ@%&&)ﬁj@wq n#eh]yf .20 %&@gﬁé‘ﬁ%&oﬂﬁlfa&&% -
* H [err]gal ky {8lothox %'-[ p‘ﬁ:fefaLlnﬂsrulpL&E( dheny - methyl -3-n-proffi-1 b-dihytirdFH-[ €7 1]
al kyl , ([err]pﬁgzkﬂx;ﬁ)dpqﬁ,ﬁ,%? ﬁey hydr oxy ?errﬂ} r[)err )Ej [err]
alkyl, [err] or5-tbghb 75-[4-(2-hydroxyethyl)puperaznnylsulphonyl]phenyl} 1-methyl-3-n-propyl-1 6-d|hydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;
1-methyl-5-[5-(piperazinylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]-
85 pytimidin-7-one;
and 5-{5-[4-(2-hydroxyethy|)p|peraZInylsu|phonyl]-z-n-propoxyphenyl}-1-methyl-3-n-propyl-1 6-dihydro-
. 7H-pyrazolo[4,3-d]pyrimidin-7-one,
o and pharmaceutically acceptable salts thereof.

40 Claims for the following Contracting State : GR

1. A process for preparing a compound of the formula:

4 n
0
| SR
. T M ‘
50 )\g.JY
R2
. /"\a .
85 SOZN\)<R
&

23



‘, R7and [-err] are each independent'ly H [err] alkyl, ([err] a.I koxy)[err]
al kyl or hydroxy [err] alkyl; and pharnaceuticall y—a\,bcptaul esalts

t hereof, 15 whi ch conprises regmghé3gseBompound o ERR]
30 wherein [err] and [err] are as previouly def lﬁ DI oro,
brono or fluoro, with a conmpound of the formula: and

[err] are ashegmirevi ously defined, and optional I¥ convertl ng the requi red
product to a Fﬂﬁ&rﬂrﬂc@u?‘l‘ﬂ-&ﬂ"y%%ﬂph‘ﬁr% Rodipqroalkyl; rqQc gl ai
Claim1 whereifjis f[leqqu iyt optignally suhstiiuted, OFh S%e KO gfl §ﬁ ‘%ﬁlﬁy EE SV, 45

foll d by P@llﬁ[o f th
rgqu?\rNgd pro%tﬁ:t's) 3 Onaqgr?ﬁzag‘g"yp& @gﬂ“{/‘yg&%'ﬁg %'C&Ir%egea*ug&a"%f %rc(gags as
claimed in ' k mtroEEr %m fo v&ﬁ:’i\ rlt]lscﬁtggie& gd’n{p]eteg%%yﬁocﬁfuﬁyhﬁif ol N

daim1, and R o ml o wherein [ er Cont ai ns
an acetyl - grre Pé_ & ﬂx%régNWRs substituent, said protecting
group heing s d AT RadeR) T.l8f Mye @EENRDRL alky,
conver si on 9{7R§|¢&)é1%ll,g“&ﬁ omrg lggNRip@ oac ;Npprﬁseeutl cally acceptable salt.

4. A processS gpadd pd %Ckabﬂ"m?é%ynd@ﬁtlym 410 alkyk QC1 33 VOKyITFCA[ alyl br hy@iroky Csvet hy |
or ethyl; [gkpl 1s [err] alkyl optionally substituted by OH or methoxy; R3

is [err] a'ﬁﬂpmmm&ﬁd@wym*@ﬁkhsﬂ&h&ﬂmtogether with the nitrogen 55 at om

to whi @h it whish étinipasis esdcting apbreoersi di theifgpevla:di no or 4-N-[err] pi perazi nyl

group; R5 is H [err]; [err] is H [err] alkyl, hydroxy [err] alkyl, [err]
[err]; and [err] and [err] are each |ndependqntly Hor nethyl. 24 EP

0 468 756 Bl 5. A process as claimed in Ogim®&wherein [err] is methyl; R2
-propyl R3 is ethyl, n-propyl or_allylj; R4 taken together with the

nltrogeh atomto which it is attached’cqn6%1rﬁN@LA~hk[err] pi per azi nyl

group; [err] is H and [err] is H Jjerr]{al kyl of 2-hydroxyethyl. 5 6. A

process as clainmed in Caimb5 wher el und of forrmula (I) produced

is selected from 5-[2-allyloxy-51(4- thylm[)&Bzinylsulphonyl)phenyl]-l

-nmet hyl - 3-n-propyl -1 , 6-di hydro-7 azol o- [4, 3-d] pyrimdin-7-one;

5- [ 2- efhoxy- 5- (pi per azi nyl sul phonyl )[phenyl ]-1 - net hyl - 3- n- pr opyl -

, 6- di hydr o- 7H pyr azol o[ 4, 3-d] - pyri i¥Q¥n- 7- one; 10
5- 2. et hoxy- 5- (4- net hyl pi per azi nyl sul phonyl ) phenyl ]-1
-me hyI 3-n-propyl -1, 6-di hydro- 7H pyrazol o- [4, 3-d] pyri m di n-7-one;
% 5-{2- ebhoxy 'wﬁergiﬂ‘l:(‘.zﬁ"’m’n@lﬁ?'h%% BRYIAA diheiltn® vasHidra) BRiIc} fidoraywittiy lcerpotndaf opy |
-1 , 6-di hydyg-idrilulapyzazol o[ 4, 3-d] pyri m di n- 7- one;
5-{2- et hoxy-5-[ 4-(2- hydroxyet hyl ) pi perazi nyl sul phonyl ] phenyl } - 1- met hyl - 3- n-

propyl -1 , 6-di hydro-7H 15 pyrazol o[ 4, 3-d] pyri m di n-7- one;
Y
35 . HN R
‘\.«’ RS
40

wherein R* and R® are as previously defined, and optionally converting the required product to a
pharmaceutically acceptable salt.

2 A proéess as claimed in Claim 1 wherein R', R2 R* and R® are as claimed in Claim 1 and R® is H,
45 followed by O-alkylation of the phenol and optional conversion of the required product to a pharmaceu-
fically acceptable salt.

3. A process as claimed in Claim 1 or Claim 2 wherein R!, R* and B¢ are as claimed in Claim 1, and R3 is

as claimed in Claim 1 or Claim 2, wherein R? contains an acetyl- or benzoyl-protected hydroxy

50 substituent, said protecting group being subsequently removed by base hydrolysis before optional
conversion of the required product to a pharmaceutically acceptable salt.

4. A process as claimed in any of Claims 1 to 3 wherein R' is H, methyl or ethyl; R? is C1-Cs alkyl

optionally substituted by OH or methoxy; R® is C2-Ca alkyl or allyl; R* taken together with the nitrogen

55 atom to which it is attached completes a piperidino or 4-N-(R®) piperazinyl group; R® is H, NR7R?; R®

is H, C1-Ca alkyl, hydroxy Cz2-Cs alkyl, CONR?R8, CSNR’R® or C(NH)NR’R®; and R” and R® are each
independently H or methyl.

24



1-sret hyl - 5- [ 5- (pi per azi nyl sul phonyl ) - 2- n- pr opoxyphenyT - 3- n- propyl

, 6-di hydro 7H pyrazol o[ 4, 3-d] - pyrimdin-7-one; and
5- {5-[4-(2-hydroxyet hyl) pi perazi nygpglashoseB] - 2- n- p muuuu“lmu“l“umlet hyl -
-n-propyl -1, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n- 7-*oné, 20-"
phar maceut i cal |y acceptable salts thereof. 7. A conpound of the for rrul a:
[ ERR] 35 wherAeprocepscasrclainged dn Sigimat wheein RYliminatbyl: fPris ©prapwint is efiyl, propyl op aligk Red
in Caiml arikes getheswittihe eivpgenyatoms toothich itds atiashasepmpletes p Ad\E") Pipgrazieyl giouns B° o5

EP 0 463 756 igH; %B‘Eﬁﬁaﬁsﬁrwmzﬂ’a‘i‘%ﬁ%spr Uche fUTr fol gende

x:,r- Llr ﬁgfﬁi;%xg%?sr% CEERECH lai DE’ 'Dé.l ECB compotnd o;rformu‘a ‘(1) producel\ty"gg‘?ecte% from:

t_ 4 SO N a 25- llyloxy-5-(4wm plperazmylsu phonyl)phenyl]-1-methy%h-_pr%H 6- 'drol-_TH-pyrazolo-
SN -{-%grr UL T i s TS A A
ERca e fﬁ RS S et

C3- C6- Al ﬁenyll4
(C3- Cg-Cycloa .5.@(2 obsphbi érﬁanynsmoaﬂ@ﬁdﬁwﬂnﬁw -3adpftledigbei7hat om  an
das es gebundgp.,} ,ﬁ,qd. 2 .Bﬁeor di nyl -, Piperidino-, Mrpholino- oder
4-N-(R6) - Pi per ag @yth xbdlaﬂ)plpeszmHsul;ﬁonﬁéreﬁdl}(wnethﬂ-n-pﬁaywsmxgm-mﬂ?R8
oder CONR71RGyhe am-ej:yrmﬁiﬁn-%nefil Cs- Al kyl, (G -C3-Al koxy)-C2-Cr-al kyl,
Hydr oxy- C2-Cr- aJniéyuM-s-[S—@?p%hby!@hcﬁﬁ)-ﬂi-hryibey:(lﬁmN@@pylel&mdwm;Pvsz@ﬂWRB8
CSNR7R8 oder gyimidnitFerés3 30 darstellt; und R7 und R8 jeweils unabhang| g
H G - C4- Al kyind §{i4Ghydiokyeteylpip@2ziaisulaioryl]-2-erovepoxyapenybssoetigbi-earopy-kSrAingdrn g -
ur\d/phar maz e uTH-pyeazolelwBrdlpwrimidie7-®8, ze hi evon. 2. Ver bi ndung nach Anspruch 1,
wor m  RloH, MadiphdrmasgeticaliFeeppptatiospliiherect. R2 G - C3- Al kyl, gegebenenfal |'s
substituiert durch OH oder Methoxy, darstellt; R3 C2- C3- Al kyl oder Allyl
Ist: R4 zudanfreemeennd ofibpfogmila: ot ckstoffatom an das es gebunden i st,
ei ne Piperidino- oder 4-N-(R6)-Piperazinyl-Guppe bildet; R5 H NR 7R8 oder
CONR71R8 bedeutet; R6 H, Cl -C3-Al kyl, Hydroxy C2- i:a al kyl, CONR7R8, CSNR7R3
oder : o ®

l

N

L/ o’ nx)'\lr \
. - N

, wherein R' and R? are as claimed in Claim 1, R? is as claimed in Claim 1 and is also H, and Y is
N chloro, bromo or fluoro.
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q
H
H

5

CeNH) NR7R8 darstellt; und R7 und Rs jeweils unabh~ngrg—Hoder—wvet nyi sind.
3. Verbi ndung nach Anspruch 2, worin R1L Methyl bedeut

darstellt; R3 Ethyl, n-Propyl odeépdlﬁs3756§¥|yl I st; %@M
Stlckstoffatom an das es gebunden ist, eine 4- N-(R6) -s uppe
bildet; R5 H bedeutet; und R6 H O -C3-Al kyl oder 2-Hydroxyethyl darstellt.
4. Verbi mitmgmméheAnspruch 3, wobei die Verbinduhng ausgewahit ist aus:

5-[ 2- Al | \RateatanSpriicherfit folgepdeiéartmdsstpaten] AT B GH, aﬁéﬂe FR._GEy I bhF U AL 865 oy | -

, 6-di hydr o- 7H pyrazol o- 45 [4, 3-d] pyrimdin-7-on;

5- [ 2- Et hoyVebipdsngder£ommel| sul f onyl ) - phenyl -1 - et hyI 3- n- propyl -

, 6-di hydr o- 7H pyrazol o[ 4, 3-d] - pyrimdin-7-on;

5- [ 2- Et hoxy- 5- (4- met hyl pi perazi nyl sul fonyl) - phenyl] 1 -nmet hyl - 3-n-propyl -

, 6-di hydro- 7H-pyrazol o- 14, 3-dl pyrg!mi di n-7-on; 50

5 [ 2- Et hoxy- 5-[ 4- ( 2- propyl) px)peraFl nyl sulfonyl] phenyl]-1

- et hyl - 3-n- propyl - 1, 6-E3hydr -7H— pyrazol o[ 4, 3-d] pyri m di n-7-on;

5-[2-E fohoxy 5-[4- (2- hydroxygth 4)’pl\pera2| nylsulfonyl]phenyl] t

-m 6yl - 3-n-propyl -1, 6-di
1- Met hyl - 5-[ 5- ( pi per
, 6-di hydr o- 7H pyr azo
5-d5-[ 4 ( 2- Hydr oxyeydy
n- propyl - 1, 6- di hydr o-

<2-n- propoxyphenyl] 3-n; ﬂ'opyl
3-d]- 55 pyrimdi n-7-o0n; und(

-p| per azi n;y’sulfonyl] 2- n- propoxyphenyl ] - o- net hyl - 3-
Hp azol 0[4 3-d] pyri mdin-7-on, und pharmazeutisch

annehnbaren Sal zen hi eégrk EP" O463 756 Bl - L2 ]]]
1100 [ NEE S * 5. Pharmazeuti sche Zusammenset zung,
welche ei ne Verbi ndung der rrel (I') oder ein pharmazeuti sch annehnbares

Sal z heevon nach einem der Anggrtlche 1 bis 4 zusammen nit einem
phar mazeuti sch annehnbaren VerdUnnungsnittel oder TrAger unfalt. 5 6

Ver bi ndung der For el oder _ein phar mazeut i 7z N on
nach ei nem 9@ RA{S a‘ﬁen%ky!l %,C‘g-cz‘(cl # R’%Q% -I-??i:;ﬁ?soﬂrg:

i nsbesonder @3%9? é'c aﬁ"B . _M C‘ﬁeﬁ
Arteri G5k e 1 . ., zus mmen ml st é7@0@3 fst, Qﬂnges
phar mazeut | mo- o b % e¥ﬁrh5 |perazmyr@r5£ tﬂe@rﬂ Q‘L-Oﬁmﬁcw&c el
4 bei d ﬁé E¢-Ce-Al @lb oﬁy)maﬁﬁamlo
Angi ”a Eﬁ; aN z'@Xﬂls?ﬁﬁ% \61-8L gﬁ,‘ﬁ (ﬁ@ﬁﬂe CSNRMMEA G oyhlll)NWns
und el &)-0; Z&ﬁb&-ﬁlkox@-@@%@@d@ﬂ@dbxﬂer

per | phg bR un
Bl ut gef'aCe ARYISHE Qméﬁaé hi¥ButisdRlaARSRRMbare Salzed el,@rgl schem Ast hna,
Heuschnupf en aukom oder durch Storungen der Darnmotilitit
char akt er pSiv@Findiryhabi Kisprakii) @@fin RS, MethyMsiehEthl betzuttheR? G:oCavlkyl, g@gbbenentalls
R substituiert durch OH oder Methoxy, darstelit; R® C2-Ca-Alkyl oder Allyl ist; R* zusammen mit dem
35 Stickstoffatom, an das es gebunden ist, eine Piperidino- oder 4-N-(R¢ )-Piperazinyl-Gruppe bildet; R® H
NR’R® oder CONR7RE bedeutet; R® H, Ci-Cs-Alkyl, Hydroxy-C2-Cs-alkyl, CONR’R®, CSNRR? oder
i,\_, C(NH)NR7R® darstellt; und R7 und R® jeweils unabhiingig H oder Methyl sind.
3. Verbindung nach Anspruch 2, worin R' Methyl bedeutet; R? n-Propyl darstellt; R® Ethyl, n-Propyl oder
40 Allyl ist; R* zusammen mit dem Stickstoffatom, an das es gebunden ist, eine 4-N-(R°)-Piperazinyl-
Gruppe bildet; R® H bedeutet; und RS H, C1-Ca-Alkyl oder 2-Hydroxyethyl darstellt.

4. Verbindung nach Anspruch 3, wobei die Verbindung ausgewihit ist aus:
5-[2-Allyloxy-5-(4-methylpiperazinylsulfonyl)}-phenyl}-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo-
45 [4.3-d]pyrimidin-7-on;
5-[2-Ethoxy-5-(piperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d}-
pyrimidin-7-on;
5-[2-Ethoxy-5-(4-methylpiperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,8-dihydro-7H-pyrazolo-
{4,3-d]pyrimidin-7-on;
50 5-[2-Ethoxy-5-[4-(2-propyl)-piperazinylsulfonyl]-phenyl]-1-methyl-3-n-propyi-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-on;
5-[2-Ethoxy-5-[4-(2-hydroxyethyl)-piperazinylsulfonyl]phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-on;
1-Methyl-5-[5-(piperazinylsulfonyl)-2-n-propoxyphenyl]-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d}-
55 pyrimidin-7-on; und
5-[5-[4-(2-Hydroxyethyl)-piperazinylsulfonyl]-2-n-propoxyphenyi}-1-methyl-3-n-propyl-1,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-on,
und pharmazeutisch annehmbaren Salzen hievon.
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1

(JR™ HIN N | ]~~~ s OR N/- SO 2

30 worin RL und R2 wie in Anspruch 1 definiert S|nd

definiert ist, und auch H bedeut et Eplgmég,‘ésé:hhor Brorlmlln’:"ﬂ&lm{[]ﬂiﬁmrel it.
Pat ent anspri | che fU fol genden Vertragsstaat: * Verfahren szur+

Herstel l ung ei ner Verbi ndung der Fornel: 40

R U HN 45 5. Pharmazeutische Zusammensetzung, welchecsine Verbindung der Formel () oder ein pharmazeutisch
(1), 4 50 annehmbares Salz hievon naclzinem gder Anspriichab pis 14 Zngamppen (it wmmfﬁlmazeutlsch
C3- Cs- Cycl oal depehmbgfen Vegiinmagsmitief odgotrégek yrfaledeut et ; R2 H Cl1- C6- Al kyl ,
gegebenenfal | s substituiert durch OH G -Ca- AI kox oder X
oder Ci C35PeY°F‘?"lS‘E'ﬂ9aF’?{yf°"ﬂ%r(§t‘§’P‘1 gin “'81%? . ﬁ%ﬁf'"ﬁ or
Ca- Cr - Al ki ny| spriche7l. b§ 4 34| |E:rde|5 i sk eﬁg;\r:ler% &gr ? ung von Angina,

Cs- Cycl oal kyI"VPEﬂm'@é"e S A’ﬁﬁ”ﬁf&?mmn mt dem Sti ckstof fatom an das
es gebundeg

un Iner veroin 67 {} n Jn&ra éélzeg le\}OI'I
RN o4 -"aﬁn iﬂ% 3 "sﬁm"@ i%éﬁ% Ié@d ste‘ﬁ '2415;%%# zmg@@l.ﬁmé@ﬁe&p%

pert
H Cl- CG Al YRrank n', y P duziefter Jukeh u% keit doly glﬁl@é?ifﬂe &ndonleberl AsHima, Bronchitis,
(R7R8N) - C2- Coyg i -Asth MW@ o ldurciCSIshdrgoR@er BanhndAfiE edktorisier-
C(NH) NR7R8  dags Efbahidung ehlnd R7 und RB jeweils unabhangig H G -C4- Al kyl
(G - C3- Akkoxy) - C2- Cs- aI kyl odor Hydroxy- 5 C2- C4- al kyl sind; und
phar mazeut igs chertivso debesrmél: Sal ze hi evon, wel ches unfaft: Unsetzen einer
Ver bi ndung -der Fornel: 0 10 3 1O0R WsoY220
vvorl‘n Rl, R2 und R3 wi e oben definiert sind, und Y Chlor, Brom oder Fl uor
dacltel It, mit einer Verbi ndung der Fprnel: 25 HN

R 30 worn RF und R5 wi e oben definigrt sind, und gegebenenfalls Oberfihren

des erforderlichen Produktg |n/l
OR HN I/ N
N i
N V/
N
25 /\R(Z
" 50, Y

30 .
worin R' und R? wie in Anspruch 1 definiert sind, R® wie in Anspruch 1 definiert ist, und auch H

bedeutet, und Y Chlor, Brom oder Fluor darstelit.

Patentanspriiche fiir folgenden Vertragsstaat : ES

35
1. Verfahren zur Herstellung einer Verbindung der Formel:
o
l
4 R
¢
3
OR N
. HN VN
~ l / N '
45 7 N
l (1),
S Rz .
N 4
SO N R
50 2 \_)<
R5
55 worin R' H, C;-Cs-Alkyl, C3-Cs-Cycloalkyl oder Ci-Cs-Perfluoralkyl bedeutet; R® H, GCi-Gs-Alkyl,

gegebenenfalls substituiert durch OH, C1-Cs-Alkoxy oder Cs-C¢-Cycloalkyl oder Ci-Cs-Perfluoralkyl
darstellt; R® Ci-Cs-Alkyl, C3-Cs-Alkenyl, Cs-Cs-Alkinyl, Cz-C7-Cycloalkyl, C1-Cs-Perfluoralkyl oder (Cs-
Cs-Cycloalkyl)-C1-Cs-alkyl ist; R* zusammen mit dem Stickstoffatom, an das es gebunden ist, eine
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!

#

'.U'I i

ei n pharmazeuti sch annehnbares Salz. 2. Verfahrenﬁmbn /-\nSpI'UCh 1, wobei
R, R2, R4 und Rs wie in Anspruch 1 definiert sind,
bedeutet, gefol gt von einer O-Al kgbigedgdige 8¢s Pheno umﬂb aI S
ei ner Ober f ahr ung des erforderlichen Produkts in ei rrazeu ssc
annehnbares Sal z. 3. Verfahren nach Anspruch 1 oder Anspruch 2, wobei RI,
R4 und Rs vayrrohdm#lﬂs?;mm » Moghbblinor aetert 4-81(RFtPipdR@ziny Gruipa bildet i U 61-Cr-Blidy G-
Anspruch 2 défAlleiye NR’ fPseder GONR’RD bedepteth X Fe-Allgrti 661 @eﬁﬂ?&?ﬁy@sé‘%t%@wwo
Hydr oxy- Sub s Gt € RE¥HOaSs Allviu &Y BINCOBE NG SN REF oo IR RE
Basenhydr ol %F"dd%?r“" invaiisaRRRnGIS b QT Chibr é'mx&f@r(?‘@wlfﬁﬂ Hydwoxy-
erfordetli ckﬁ?f‘P‘Wcﬂi‘Et%“ rRazpptisnh-apReRPRAngSal %h'%l’ﬂn wREHANRPRES Sal z entfernt
wird. 4. VerfaHmestzeongesy §'ib|‘?8‘|‘?9(5' °N’P§pr|che 1 bis 3, wobel R H Methyl
oder Ethyl bedeutet; R2 Cl -Cs-Al kyl, 45 gegebenenfal I s substituiert
durch OH odor Methoxy, darstel|t; Re 2-C3- Al kyl oder Allyl ist; R4
zusamrep it dem Stickstoffato ar| das es gebunden ist, eine P| peri di no-
oder 4-N (R5)-Pi perazi ngk? £ 00 tyldet Rs H NR7 R8 oder CONR7 18
bedeutet; R6 H C -C3-Alkyl Hyd] oxyNCZ Cs-al kyl, CONR7R8, CSNR7R8 odor :
C(NH) NR7RF " darstel I t, jeweils unabhi ngig H odes Methyl sind.
50 5. Verfahren nach JAnspjfuch 4 Bei Rl Methyl bedeutet; R2 n-Propyl
darsteldt; R3 Ethyl, Propyl oder BAllyl ist; R4 zusanmmen nmit dem
Stickstoffatom an das s gebunden ist, eine 4-N (R6)-Piperazinyl- G uppe
bildet; R5 H bedeutet; &Agf R5a H Cl _Cs- Al kyl oder 2-Hydroxyet hyl
darstellt 55 6. Verfahren nach Anspruch 5, bei wel chem di e Verbi ndung der
FOWAD| (1) ausgewAhlt wird aus:
5-[2- Alpyl OWIE R4 Rfyach W wigo alven Zdefigjers sind. and 1Y) Cilese Rxpm) oder Fluor darstelit, mit einer
- met hy| - 3- n-Ysreiispna der F@meki hydr o- 7H- pyr azol o- [ 4, 3-d] pyri ni di n- 7- on
5-[ 2- Et hoxy- 5- ( pi per azi nyl sul fonyl ) - phenyl]-1 -nethyl -3-n-propyl -
6- di hydr o- 7H pyr azol o[ 4, 3-d] - 28 EP O 463 756 Bl 1IIIItII i
i1 *>Cc L M S * Hyrivgdin-7-on; :

-[ 2- Et*Roxy- S- (4- et hyl per%m nyl sul fonyl ) - phenyl -1 - net hyI 3-n- propyl -
6- di hydr o- 7Hi - pyrazol o- , 3-d] pyri mdin-7-on;

- [\2- Et hoxy- 5-[ 4- ( 2- pr opyl ) :i)l per azi nyl sulfonyl] phenyl]-1

kt"'ﬁ -3-n-propyl -1 , 6-di hydro H 5 pyrazol o[ 4, 3-dj pyri m di n-7-on;
5-[ 2- Etagoxy 5-[4-(2- hydroxyet hyl-) - pi per azi nyl sul f onyl ] phenyl ] - 1- net hyl - 3- n-
propyl -1 , 6-ylrhrd tst Robivie Bdeh AdMeR[stha, Imél héysbnsrtdts ObefitiMéh ded erforderlichen Produks in
- Met hyl - 5- [ Soid pHafbaiisch whristvhBated\Saly.- 2- n- pr opoxyphenyl | - 3- n- propyl - 1, 6- di hydr
0- 7TH pyrazotol 4, 3-d] - pyrimdin-7-on; und 10

- 5-[ 5- [ 4- ( 2- Hyetfatoany edch Angpryeh pe welzsi nylmurvf oy R wia-im -Apspasoio X ygal $ifd; Ind R® H

- met hylss 3- n-pdeybsy| gefaidi-vdn eipelr G-Alkyliekupy desz Bhenplsl utd dégebenentalld i eimer7 Ubenflhrungddes
phammazeut i selardarichem Rioduktsrin & bhagmpzéritieoh@nnehilaresiPelanspr Uche f Ur f ol genden

Vertragsstaat: GR
8. Verfahren nach Anspruch 1 oder Anspruch 2, wobei R', R* und R® wie in Anspruch 1 definiert sind, R®

wio in Anspruch 1 oder Anspruch 2 definiert ist, und R? einen Acetyl- oder Benzoylgeschlltzten

40 Hydroxy-Substituenten enthélt, welche Schutzgruppe anschlieBend durch Basenhydrolyse vor der
gegebenenfalls durchgeflihrten Uberflihrung des erforderlichen Produkts in ein pharmazeutisch an-
nehmbares Salz entfernt wird.

4. Verfahren nach sinem der Anspriiche 1 bis 3, wobei R! H, Methyl oder Ethyl bedeutet; R? C;-Cs-Alkyl,
45 gegebenenfalls substituiert durch OH oder Methoxy, darstellt; R3 C»-Cs-Alkyl oder Allyl ist; R*
zusammen mit dem Stickstoffatom, an das es gebunden ist, eine Piperidino- oder 4-N-(Rf)-Piperazinyl-
Gruppe bildet; R°® H, NR’R® oder CONR’R® bedeutet; RS H, Ci-Cs-Alkyl, Hydroxy-C2-Ca-alkyl,
CONR’R?, CSNR’R® oder C(NH)NR’R? darstelif; und R7 und R® jewsils unabhingig H oder Methyl
sind.
50
6. Verfahren nach Anspruch 4, wobei R' Methyl bedeutet; R? n-Propyl darstellt; R® Ethyl, n-Propyl oder
Allyl ist; R* zusammen mit dem Stickstoffatom, an das es gebunden ist, eine 4-N-(RS)-Piperazinyl-
Gruppe bildet; R H bedeutet; und R® H, Cy-Cs-Alkyl oder 2-Hydroxysethyl darstelit.

- 86 6. Verfahren nach Anspruch 5, bei welchem die Verbindung der Formel (1) ausgewihlit wird aus:
5-[2-Altyloxy-5-(4-methylpiperazinylsulfonyl)-phenyl}-1-methyl-3-n-propyi-1,6-dihydro-7H-pyrazolo-
[4,3-d]pyrimidin-7-on;
5-[2-Ethoxy-5-(piperazinylsulfonyi)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d}-
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' 15¢1.: Vierfahren zur Herstell ung ei ner Verbi ndung dEL—EOLn-'E—I——R—DI—NNL 25

() f e s SoN Pl 4 2~~~~~ 30 R worm Rl H, G -Ca-A
C3- Cs- Cycl oal kyl oder Ci - Ca-Perfl ugped kgd 7desleut et ; Iﬁﬂl
gegebenenfal | s substituiert durch OH C -Cs-Al koxy od

odor Ci -Ca-Perfluoral kyl darstellt; R3 G -CGs-Al kyI C3- C6 AI kenyl ,
Ca- Cr - A] ki ny| pyriglincTraney | oal kyl , O - Cs-Perfl uoral kyl oder
Cr - Cycl oal kyI éﬂ""@\"%"y a’zr(kyﬁhx'@rferaz'mdsufw%rﬁwwl-hmthﬁ ﬁTWY'd!@ﬂrﬁﬁ"f’ 5’6’ BYf?z°!9h das

= prer U8 %‘@“ﬁ" TEETI —
O o T aRE s el Ty L DTt N Y RoRs e
%Egu@ygﬁb-?o%iy%éen}&@n Fﬁpyrpﬁig%rd l'aE('ﬁoM 3-d}-

CONR7R8, CSNR‘?%?;
unabhangi g H, pﬁg

C2- C4-al gyl sin .[s-mﬂumém%waﬂ i;unﬁ, mﬁa&&gphgfqlﬁ%\emmpﬁ}opymeé&m%
unfaSt: Unset #¢pyrabloRB-dye ﬁ,hu,n.dléﬁ]g orne :
R OR 3 50 Soznﬁpharﬁ.sﬁumarﬂeﬂmbare&amndlem w e oben definiert sind, und Y
Chlor, Brom oder Fluor darstellt, mt einer Verbindung der Fornel: 29 EP
O 463 756 Bh&htdnbprﬁéﬁeﬂidfblgendenvmrﬁg%t:GBRS worin R4 und R5 wi e oben
definierts sind, und gegebenenfalls Qberfl hren des erforderlichen Produkcts

i n ei n pharkraYetatreszun Herstallvhgrbieer ¥erbi@ivng dertFormi2l: Ver f ahr en nach Anspruch 1,
wobei R, R2, R4 und Rs wie in Anspruch 1 definiert sind, und Rs H _
bedeutet, gefolgt von einer O Al kyl | Jerung des Phenol's und gegebenenfal I s
eiwér (berfahrung des erforderl [ che Produkts in ein pharmazeutisch
annehnbaf®es Sal z. is3. Ve f ahr o naEh Anspruch 1 oder Anspruch 2, wobei RI,
R4 und Rs wie in Anspru lmg ettt sind, R3 wie in Anspruch 1 oder
Anspruch 2 definiert ist], ung R2[ el i ngn Acetyl oder Benzoyl geschUt zt en

SHENS~
Y o,

25

worin R' H, Ci-Cs-Akyl, C3-Cs-Cycloalkyl oder Ci-Ca-Perfluoralkyl bedeutet; R H, Ci-Cs-Alkyl,
35 gegebenenfalls substituiert durch OH, Ci-Cs-Alkoxy oder C3-C¢-Cycloalkyl oder Ci-Cs-Perfiuoralkyl
darstellt; R® C;-Cs-Alkyl, C3-Cs-Alkenyl, C3-Cs-Akkinyl, C3-C7-Cycloalkyl, C1-Cs-Perfluoralkyl oder (Cz-
_ Cs-Cycloalkyl)-C1-Cs-alkyl ist; R* zusammen mit dem Stickstoffatom, an das es gebunden ist, eine
(N Pyrrolidinyl-, Piperidino-, Morpholino- oder 4-N-(R€)-Piperazinyl-Gruppe bildet; RS H, C;-Cs-Alkyl, Cq-
Cs-Alkoxy, NR’R® oder CONR’R® bedeutet; R® H, Ci-Cs-Alkyl, (C1-Cs-Alkoxy)-C»-Cs-alkyl, Hydroxy-
40 Cz2-Cs-alkyl, (R”REN)-C2-Cs-Alkyl, (R”R®NCO)-C1-Cs-Alkyl, CONR?R®, CSNR’R® oder C(NH)NR’R®
darstellt; und R” und R® jeweils unabhiingig H, Ci-Cs-Alkyl, (C1-Ca-Alkoxy)-C2-Cs-alkyl oder Hydroxy-

C2-Cy-alkyl sind; und pharmazsutisch annehmbarer Salze hievon, welches umfa8t:

Umsetzen einer Verbindung der Formel:

45 gL
or? ﬂu)\\l/"\
e ,
50 4 N/\,r
R2
N
S0.Y
55 2

worin R, R2 und R® wie oben definiert sind, und Y Chlor, Brom oder Fluor darstelit, mit einer
Verbindung der Formetl:
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! Hydr oxys Substituenten enthalt, wel che Schut zgruppe anschlieBend-—-durch

Basenhydr ol yse vor der gegebenenf alls durchgeflthrten Cberfahrun
erforderlichen Produkts in ein phgpgameysé B¢h an- nehmﬂ‘!ﬁi ﬁﬂ imrnt
wird. 20 4. Verfahren nach ei nem der Ansprache 1 bis t hyl

oder Ethyl bedeutet; R2 G -Ca-Al kyl, gegebenenfalls substituiert durch OH

oder Met hoxy, darstellt; R3 C2- Ca- AI kyl odor Allyl ist; R4 zusammen mt dem
Stickstoffatom an das nden ist, eine Piperidino- oder

4- N- (R5) - Pi per azi nyl - bi | det ; Rs H NR7R8 bedeutet; R6 H,

Cl- Ca- Al kyl, Hydroxy-C2-Ca-\al kyl , CO\IR7R8 CSNR7R8 25 oder C(NH) NR7R8

darsteldt; und R7 und R8 Jemélls unabhangi g H oder Methyl sind. 5.
Ver f ahren nach Anspruch 4, wobei Rl Met hyl bedeutet; R2 n-Propyl darstellt

R3 Ethyl, n V\P il R’yu q-'g%\fe 6%Ie %f Sd §|4d %y&%mrs ﬁgéfuhqe%@efért g}éﬁ’ &h%&&%

das es geburé aziny
bedeut gf ; %&g Utg oder 2-Hydroxyet hyI darstellt. 30 6.

Ver f ahr eng, n%&n&ﬂ%ﬁémmpm bewob\éﬁhrc ReMeding RYEE i APlcrd € luerimRR R, drk)Re H
ausgew hit WodetltefBfolgt von einer O-Alkylisrung des Phenols und gegebenenfalls einer Uberflihrung des
- 5-[2- Al | yl| oxtorBeriicAenmbdunt i eitephariasiyliseh hinsimbades BR£NY | ] -
-nmet hyl - 3-n-propyl -1 , 6-di hydro- 7H pyrazol o- (4, 3-d] pyr| m di n- 7- on;
5- [ 2- Etrh 0%y -Veridhfen pwmﬁmydhsw&mydarbehmmi R'; B* und R® wie in Anspruch 1 definiert sind, R®
- met hyl - 3- n-wir apArispriich 6-cdernireproch/ Bi-defjniegizist, opd! R3-eiipn AGHyl- oder Pemzbyigeschlizién on;
5[ 2- Et hoxy - Siy@rdxyrRubstijuentorp enthétt, wplckeu S¢hutzgruppepineshiieead] duret BysontBdiolysr wqyyder 1

6- di: hydr o- Tpbobenenfalis| durch ef[ﬂt@erdppeyqﬂhrmgjdq; erfoxgprlichen Produkts in ein pharmazeutisch an-
5\%2 Et hoxy@TMé?a'bP'ﬂﬁW‘yﬂdpl per azi nyI suI fonyl ] phenyl ] - 1- net hyl - 3- n- pr opy
| -1, 6- 8 hydro- 7H pyrazolo [4,3-dl p

5[ 2- Et hoky ;fg%@" game éesn %tr' waaq' Mﬂﬂﬂfvmﬂ AR At .

ropyl-1,6-

1- Met hy! - ﬁ 5“@?&,.&‘;,? SN G

, 6-di h dro

5 [t5h[l gz ﬁyc{r xI eéh ;e)hi:pugjgm n%//I e"ﬁ!sz:;: n°dﬁggﬁwz'ﬁ?1enyl] 1

-met hy s.”WBFréPanY- Y QloBsi hyl heddutet Y2 W RPH deP:
und " phar miz gigf i SCE hEaNey ef@aimeea\a% eégeﬁg:‘% b oino’ Qla%ﬂiﬁpﬁa} wily
11Drd 1110 prbﬂ:let HlBéd%gtUﬂG\d@ H, PE)JWIWI oddr 2-Hydroxyethyl darstelt. U~ ~~~~~

*OR HN so Y1

6. Verfahren nach Anspruch 5, bel welchem die Verbindung der Formel (l) ausgew&hit wird aus:
5-[2-Allyloxy-5-(4-methylpiperazinylsulfonyl)-phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-
{4,3-dJpyrimidin-7-on;
§-[2-Ethoxy-5-(piperazinylsulfonyl)-phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d}-
35 pyrimidin-7-on; .
§-[2-Ethoxy-5-(4-methylpiperazinylsulfonyl)-phenyi]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-
o [4,3-d]pyrimidin-7-on;
(Y, 5-[2-Ethoxy-5-[4-(2-propyl)-piperazinylsulfonyl}-phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-on;
40 §-[2-Ethoxy-5-[4-(2-hydroxyethyl)-piperazinylsulfonyl]phenyll-1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-on;
1-Methyl-5-[5-(piperazinylsulfonyl)-2-n-propoxyphenyl}-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d}-
pynm|dm-7-on. und
[5-[4w(2-HydroxyethyI)-p|peraznnylsulfonyl]-2—n-propoxyphenyl]- -methyl-3-n-propyl-1,6-dihydro-
45 7H-pyrazolo[4,3-d]pyrimidin-7-on,
' und pharmazeutisch annehmbaren Salzen hievon.
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1

A worin R und R2 wie in Anspruch 1 definiert si nd R3 in Anspruch 1
* definiert ist, und auch H bedeutet, und Y Chlor, Bram oder Fluor darstetlt.

Y e e et ons 20, Fevendisadgsmr | o5 'E%ﬂlflllmlﬂﬂ i

i

formul e: 25 .

Ct SO2N R4 74(Verkinsung derjbemple: - R1 represente H, al kyI e en CI -C3,

cycl oal kyl e en C3-Cs ou perfluororoalkyle en G -Ca; - R2 repr6sente H.

al kyle en G -Cs eventuel |l ement substijtue par OH al coxy en Cl-Cs ou

cycl oal k%/le en C3-CQ0, CQu perflugroalkyle en G -Ca; 45 - R3
repr6sente al kyle en G -Cs, alk ylel en C3-Cs, al kynyle en C3-Cs,

cycl oal kyl e en C3-C7, peolﬁ ugﬁ‘ﬁ“}rrflxe\ en C, -Cs ou (cycloal kyle en
C3-Cs)al kyle en G -Cs; R4 Iprisljaveg | ' atone d' azote auquel il est lie
conpl ete un noyau pyrr N ridi no, norpholino ou !

4- N- (R6) ,pi pbrazi nyl e; represenz H alkyle en G -04, alcoxy en Cl

- Ca, NR7' R ou CONRY _ - represente H al kyle en G -C6,

(al coxy en G -Ca)al kyle ¢n 02-Cs, hydroxy(al kyle en 02-Cs), (R7R8N)al kyle-
en C2-Cs, (R7R8NCO aI kyl %% Ci - Cs, CONR7R3, CSNR7R3 ou C(NH)NR7R8; - R7 et
R8 repr6sentent chacun i ndépendamment H, al kyle en Cl1-C4, (al coxy en
C-C3)alkyle en C2-CO0 ou hydroxy(al kyle en C2-C4); et ses sels

phar maceut i queertar! @nd dZprian Asprudht definigd rsindsB® wielim Andppuch d\definiircish pashaueh H
dans | equel Roededstr @6 drihisr, Brom®ietfjopdassielist hyl e ; R2 represente al kyle en G
- Ca 6vent ueFIFIerg"en';mnsubsti tué pr OH ou n6t hoxy ; R3 repr6sente al kyle en
0342 ou al eyengicaflgnsyr i s ensenbl e avec | ' atone d' azote au || t li
conpl bt e2oy rF%’?'lﬂ"@“ﬁ'?sd&"F I Blptsgpniraqiantssyivants;: AT, B%IQHODQ&" %E%gBﬁ' uitnl sl
Frrra il r1t1i11 era2| nyle; Rs represente H NR7/R8 ou CONR7R8; Rr
repr6sente ¥, C %ﬂ“?@?g@;) fognulef- Ca, hydroxy- (alkyle en C2-Ca), CONR7118,
CSNR7R8 ou C(NH)NR7RB ; et R7 et R8 representent chacun indepen- dament H
ou néthyle. 5 3. CorrposG selon |l a revendijcati on 2, dans | equel RF
represenf"'e nmethyle ; R2 represente n- progyle ; R3 represente ethyle,
n-propyle ou allyle; R4 pris ensenbl | "atonme d' azote auquel il est
R5 représente H; et RF

_ re‘p-r~esente H alkyle en CG-C3 ou QN hy roxy;ﬁt hyle. 10 4(iborrpose selon la

: choisi parm |es suivants:
5-(2-allyl oxy- 5 (4- met hyl pi p6 yl ) phdnyl) - 1- et hyl - 3- n- pr opyl -

dans laquelie :
- R! représente H, alkyle en C;-Cs, cycloalkyle en Ca-Cs ou perfluororoalkyle en Ci-Cs ;
- R? représente H, alkyle en Ci1-Cs éventuellement substitué par OH, alcoxy en Ci-Cs ou
cycloalkyle en Cs-Cs, ou perfluoroalkyle en Gi-Cs ;
45 - R3 représente alkyle en Ci-Cs, alkényle en Cs-Cs, alkynyle en Cs-Cs, cycloalkyle en Cs-Cz,
perfluoroalkyle en Ci-Cs ou (cycloalkyle en Cs-Cs)alkyle en Ci-Cs ;
- R* pris avec l'atome d'azote auquel il est lié compléte un noyau pyrrolidinyle, pipéridino, .
morpholino ou 4-N-(R®)-pipérazinyle ;
- RS représente H, alkyle en Ci-Cs, alcoxy en Cy-Ca, NR7R®, ou CONR7R® ;
50 - R® représente H, alkyle en Ci-Cs, (alcoxy en Ci-Cg)alkyle en C2-Cs, hydroxy(alkyle en C>-Cs),
(R”R®N)alkyle en C»-Cs, (R”RENCO)alkyle en Ci-Cs, CONR’R®, CSNR7R® ou C(NH)NR7R® ;
- R’ et R représentent chacun indépendamment H, alkyle en Ci-Ca, (alcoxy en C;-Cs)alkyle en
C2-C4 ou hydroxy(alkyle en C2-Cy) ;
ot ses sels pharmaceutiquement acceptables.
55
2. Composé selon la revendication 1, dans lequel R! représente H, méthyle ou éthyle ; R? représente
alkyle en C;-C3 éventuellement substitué pr OH ou méthoxy ; R® représente alkyle en C2-Cs ou allyle ;
R* pris ensemble avec I'atome d'azote auquet il est lié compléte un cycls pipéridino ou 4-N-(R®)-
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1 4% 3- d)pyrlmdln 7-one;

(4
5- (2- 6t hoxy- 5- ( pi per azi nylsulfonyl)ph6nyl) 1- ndt hyI- o
, 6-di hydr o- 7H pyrazol o(4, 3-d) - pyEPO 463758 B1ne; ﬂ“ “)!“ “‘““‘“‘
5- (2- et hoxy- 5- (4- nbt hyI pi pera2| nyl sul f onyl') phenyl ) m- propy - -
di hydr o- 7H pyr azol 0(4 yrimdin-7-one;
5- f 2- 4t hoxy - Biérazinyle ; oyﬁ 'Ea He NBZAE oy |%QNF1’6 gﬁ@?ﬁme)ﬂla"‘wéteﬁﬁ"c& éwm pyl -
1, 6-di hydr o(_ m,pﬁ B l% é)saflrﬁ, qurﬁ(laH)HF{ et R® représentent ‘chacun indépen-
5-{2- 6t hoxy- dpmmpnt ( "HS}%'P yet hyl ) pi p6r azi nyl sul fonyl )phenyl} 1
- et hyI

t

[0, 1 senom " se G.qee 1
- met hyl 8 53( 5&:58 el]éhﬁa z en Hyi%nszle uel R .-Q,}’é Zt %ﬁm Iz1 r? 681% n{ngud Isttqlg
, 6- di hydr o- ié{e%ﬁ&ﬁé?ﬁ( o p R]dkg ﬂ@{\%_d pre résente H, alkylF en (f 1-Ca ou 2-

5 {5-(4- (2 2|ny poxypheny
- met hyl - ropy 1 6 di hydro- 7H pyrazol o(4, 3-d) pyri m din-7-one, 26
et leurg iel éon%ébrd&”féﬁﬁ%\le%ﬁ%%t caicRfdlen b 8Fi esPenolsiaRM s shiitsphar maceut i que
conprenant Un QiaNASE-5-{%-mk myuﬁwr&.n@lkanfompmmlﬁ%ét@h@ﬁ-wuehﬂwmnsyrazolo-
accept abl e disgayahidiseeros6, tel que revendi qué dans |'une quel conque des
.revendi cations s-lz-ahoﬁy-sm&zinmsunﬁnblmaéﬁy|)-omémﬂ-3uﬁdn¢pgul,eadirpbmnnwezdld(wane nt
. accept abl e. @e@miin-7caapose de formule (1) ou sel pharmaceuti quenent
accept abl e d' uf-2-éthoxg5zostieypipéekinyigutiony iphémbH -qébyldarmopy-L.ovhyduaHogrneplnit. e s
revendi cat i ofigyrihidin-Zonepour une utilisation en medecine, en particulier pour
| e traitenent é![2-¢ih<a<ui'§1(+1@-prqm§)plﬁmw@ﬂ%ﬂbh@m‘}-‘ﬂlé%‘vlc?éﬂmﬂvl-bﬁﬂwmﬂéﬂrm%es
et. de |' at heddsipydnidaéonass 7. Utilisation d un conpose de formule
d' s sel phar nﬁﬁ%ﬁ‘f‘?’%ﬁéﬁ@r’i‘vd'%@B‘QP'&%’P’@VB“'{?WDF@W'Eb %“‘W@Y"‘&d@‘yf‘" E‘ndl qu6

dans | 2ﬁne Aoy G)@V'd‘é@"" BPendi cations 1.a 4
medi cament qlgn %(51(9*@?2%%9!‘0"%2-9 PRPOUHEP APy rPQ‘ﬁH&"SHé’V’mM“ >ar
| hypertenS| a|J

d
at t aques, @Zg eth éeaz'"g'su'fo"ry it ﬁ?dlpo)ﬁ&é"y'ﬁ} 'mgté‘?@t"?mﬁﬁb ﬂr(o:"? |S on
Alsgs a

partiel e de ast hrre chroni que, de |l a br onchite,
de | athﬁhrre %I’ erg| ue, cg&' '%yer ﬁacceﬁﬁglaslm al l ergi que, du gl aucone ou des
mal adi es Gar @qidsiton §rm9&bﬂq@§§oxﬁ{ﬁ§rﬁﬁt¢n%m&& ¢ a8 rombis hj &url & ﬂ-?ahha{&&hn&uenﬁnt
Conpese de fQtdping: dﬁ%l bfnposd, te! qidlrevendiqué dbhsTinefleldoRquetesilendicainie 4 £ afdc et

_ R27I0Nt t el suntilgant @MANVBRIGHEharmaRStidusndneREslbeAl | ON 1, R3 est tel que

* revendigue dans |l a revendication 1 et repr6sente 6gal enment H et Y
r epr esent &é. ctdngposs, debior@iid (I du £d! pherdacediuement=idcdptaiie 3'ur Bb cddposs, tel que revendiqué
H 1l Hil |1 1dahd tubd guekbddue didsirdvbndications 1Rel paudireatilsatios epmédecihe, B particolien pouatet ant
sul vant : ES tisiteritmbdeSitdaginbedgithpgeaension.ales défaillances cqndiaiBesche dé Gathdrobaiérose.

85 7. Utilisation d'un composé de formule (1) ou d'un sel pharmaceutiquement acceptable d'un tel composé,
tel que revendiqué dans I'une quelconque des revendications 1 & 4, pour fabriquer un médicament, en
, particulier pour le traitement de I'angine, de I'hypertension, des défaillances cardiaques, de ['athéros-
(N clérose, des aitaques, des maladies vasculaires périphériques, des états d'obstruction partielle des
vaisseaux sanguins, de l'asthme chronique, de la bronchite, de I'asthme allergique, de la rhinite

40 allergique, du glaucome ou des maladies caractérisées par des désordres de la motilité intestinale.

8. Composé de formule :

45 oL
Q ;
[
P .
(41 "N . - N\
AN
50 4 N N /\/{
| | 2
N R
SOZY

dans laquelle R' et R? sont tels que revendiqués dans la revendication 1, R® est tel que revendiqué
dans la revendication 1 et représente également H, et Y représente chloro, bromo ou fluoro.
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115 <-<Rs 20 dans laquelle: - R repres-ente H al kyl e en C—=€3;—eycl oal kyl e
‘en C3 -Cs ou perfluororoalkyle en*01 -C-3 - RI12 repres kyl e en :
Cl-Cr, eventuellement substitue pargplg.468t7698Y On Cl @',@ym Im

cycl oal kyl e en C3-C-6, QU perfluoroal kyle en Cs-Cr kyl e
en C-Cs,, alkenyle en C3-Cr,, al kynyle on C3-Cs, cycloal kyls en C3-C7,
per f | uor oal Rweedleﬂb@spomE@bt(n@'ycihmahkgﬁteE%n Cs- G- G al kyle en C1 CS -
pris avec |'atome d'azote auquel il est lie conplete un noyau -

pyrrol i di nylte, Proséesdel Rirargtion ¢ip pemerosd s fyula s N- ( RG) - pi per azi nyl e; 30 -
Rs represente H alkyle en G-C4, alcoxy en C, -C3, NR7R3, ou CO\IR?RB -
Rrl représente H, alkyle en G-Cr., (alcoxy en CI C; 3)al kyle en C2-Cs.

hydr oxy(al kyle en 02-cs), (R7R8 N)al kyl e en C2- 08 (R7R8 NCO) al kyl e en’ C,
-Cs, CONR R3, CSNR7R8 ou C(NH)NR R3; - R7 eto R3 fepresentent chacun

i nddpendarment H, al kyle en G -C4~, (oq,Bcoxylon C& C 3)alkyle en CV-C4 ou
hydroxy~g) kyle en C2-C4) ; 35 sesmsel a?maceutl quenent
acceptables, qui consiste a faire realgl r/w\n c ()/sé de fornul e: 400

| 45 R2 50 dans

|l aquelle R, Wet R3sont tels que pr erment definis, et Y represente
chloro brono ou fluoro, avec un conpase de fornulk€éa 65 33 EP 0 463 756
Bi 15 1 111} g e co Lo MoS
* HN R RS dans laquelle R4 et R5 sorit t.gtts gque prec6demment d6finis, et
6vent uel l ement A transforner |e prod %M1 ~attendu en un sel

phar maceuti quenent acceptable. 2. Pr oced\g%l on la revendication 1, dans
Ie‘qﬂél Rl, R2, R4 et R5 sont tels que revendigyues dans |la revendication 1,
et R3 repfb6sente H, suivi d une O al kylation du phenol et de |la
transformati on facul tat| ve du produit attendu en un sel phar maceut i querrent
accept abl e. a@s a quplls 'gede sel on | a_revendi catl 0 ans | | equel R4

et R5 sont teI s q ng“"%; ‘;e}él?/ §‘an (tu pntu%(:r %‘P‘g Wna 3

r evendi qgﬁ dans”| %\? é’
substi tuant - hydro 1 y dj t
groupe protecteur Egﬁ en ' Zkgw L'% %g 99%@ Jﬁygqoadg% %)aqﬁ %ue
av E‘Qt l'a transfor R‘H hd Qv AGld an"'ézé!té ePh Qe cothpie QH n@ﬂxu %n&ﬁinyle, pipétidino,
morpholino ou 4-N-(RS)-pipérazinyle ;
30 - R® représente H, alkyle en C1-Cq, alcoxy en C1-Ca, NR7RE, ou CONR7RE ;

- R® représente H, alkyle en Ci-Cs, (alcoxy en Ci-Cs)alkyle en C2-Cs, hydroxy(alkyle en C»-Ce),
(R7REN)alkyle en C2-Ce, (R7RENCO)alkyle en Ci-Cs, CONR? R®, CSNR’RE ou C{NH)NR7R? ;
- R7 et R® représentent chacun indépendamment H, alkyle en C1-Cs, (alcoxy en Ci-Cs)alkyle en
C»-C4 ou hydroxy(alkyle en C2-Cs) ; )
35 et ses sels pharmaceutiquement acceptables,
qui consiste & faire réagir un composé de formule :

50 :
dans laquelle R', R? et R® sont tels que précédemment définis, et Y représente chloro bromo ou fluoro,
avec un composé de formule :



% 26 ;- izpharnmaceuti quenent acceptable.-4. Proc6de selon_|'une quel conque des
" revendications 1 a 3, dans |lequel’ RL represente H, nethyle ou ethyle;
represente al kyle en Cl-C3 event ugp basemss Bubsti t ue pa”mm
represente alkyle en C2-C3 ou allyle; R4 pris ensenble mmm&mmmte
auquel il est lid .conplete un cycle 25 pi peridino 6u ¢ t
4- N- (R6) pi p6razi ner : Rs represente H, NR7R3 ou CONR7R8; R6 represente H.

al kyl e en Cl-C3, hydroxy(al kyle en C2- Q&) ,\N@QONR7R3, CSNR7R8 ou C(NH) NR7RS:
et R7 et Rs representent chacun indepdtida nt H ou nbthyle. 5 Proc6d6

selon la revendication 4, dans | oquel epr6sente nbthyle ; R2 repr~sente
n-propyle ;: R3 30 repr65ente 6t hyle, ns9propyle ou allyle; R4 pris
ensenbl e avec | ' atone d' azote auquel il est lid conplbte un cycle 4-N-(R6

) - pi p6raziny|e R5 repr6sente H; et Rr6 represente H alkyle en G -C3 ou

2- hydr OXye Xi?eu@ nzi 'PRE t'é@' b @ abaNGH BRIl ot S%mﬁenerdaﬁl& bR 16 Pstiuk
conpose, adcBRioR. parm :
5-(2-a|1 yI oxy 4- et hy pi pera2| nyl sul f onyl )phdnyl ) - 1- net hyl - 8- n- propyl -
6- di hydr 0p,7 Iprd¥déodefoh Qa rdvéndizatidh Y Bins NdqdélMR! /RDIME et RS sont tels que revendiqués dans la
5- (12- 4t hoXY vévekdiiaftAl £ Zdt Al @prsdeaiBYH,) fuive @juhg -Olalieytatinhgu piEnet -qb rdeplt | trafisformation
, 6- di hydr o- ‘figuipiveasu@toagitistidndilen upyel pimrokcautiquapteat acceptable.
5- (2- 6tdr0xy- 5- (4- et hyl pi pbrazi nyl sul fonyl ) phenyl )-1 -n6t hyl -3-n épropyl
, 6- di hydr 8- Frécidér seivo |l (edgr@icatia® 1 ou 2, dinsyledueli R ﬁ* L GrRent tels que revend'qu s dans la
5- ( 2- et hoxy r&etdiaiad-1p et et iyl iapdrerntiandl dops 1B crYN ﬂy’-’PF df"s 'eque' R °°mp°“° un
- 16t hyl - 3- n-spbst gmhmroxrsp@téag/eaf@n Wwﬂy?é&ﬂ%?l'dle" M,'e- Eggﬂﬁ Higrieure-
5-\.2- 6t hoxy -neent eliming ppr P aygv@xsnmqy? ﬁ@ﬁ*dirfmwendw rRRdyt ‘1“"" u °" 'un sel
- met hyl2e 3- n- HB?’G‘B‘&"P“CH!""‘%‘IQHC o- 7TH- pyr azol o( 4, 3-d) pyri m di n-7-one; 45

1- mdt hyl - &Z(Sr er az' l suI fo éls v camp péo%sycpanrpa/ule? R‘Sre&éé%fgwlméihylg OQ' hyd
ro-7H pyr eve éue.§ stltué par OH ou étho R® représente
5-{5-(4-(2- g;%‘ns}g F rb: %ﬁ&u&%ﬂ@ ﬁr}p'léle un cycle
- et hyl - 3-n- (ﬁ'}o ou N— F MY R RsCbbesbnte ACal
leurs $B1s (il 1 35)066 7@1 @Sq\my NAENRTRE EBR R 468 16 ont
0111111111 ﬁ% thyle L * Revendi cat i ons pour
| ' Et at contractant 'survant: GR 1.° Pr ocedede pr epar ation d'un conpose de
f 0"‘@' €. 5. Bﬁ'océdtg%lélaﬁa ication 41 déhs lequel R' représente méthyle ; R? représente n-propyle ; R®
¥ 80 représente éthyle, n-propyle ou allyle ; R* pris ensemble avec l'atome d'azote auquel il est lié
compléte un cycle 4-N-(RS)-pipérazinyle ; R représente H ; et R® représente H, alkyle en C1-Cs ou 2-
hydroxyéthyle.

6. Procédé selon la revendication 5, dans lequel ledit composé de formule () produit est choisi parmi :
35 5-(2-allyloxy-5-(4-méthylpipérazinylsutfonyl)phényl)-1 -méthyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-
~ (4,3-d)pyrimidin-7-one ;
, §-(2-6thoxy-5-(pipérazinylsulfonyl)phényl)-1-méthyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo(4,3-d)-
o/ pyrimidin-7-one ;
5-(2-6thoxy-5-(4-méthylpipérazinylsulfonyl)phényl)-1-méthyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo(4,3-
40 d)pyrimidin-7-one ;
5-{2-6thoxy-5-(4-(2-propyl)pipérazinylsulfonyl)phényl}-1-méthyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo-
{(4,3-d)pyrimidin-7-one ;
5-{2-6thoxy-5-(4-(2-hydroxyéthyl)pipérazinyisulfonyl)phényl}-1-méthyl-3-n-propyl-1 B-dihydro-7H-
pyrazolo(4,3-d)pyrimidin-7-one ;
45 1-méthyl-5-(5-(pipérazinylsulfonyl)-2-n-propoxyphényl)-3-n-propyl-1,6-dihydro-7H-pyrazolo(4,3-d)-
pyrimidin-7-one ; et
5-{5-(4—(2-hydroxyéthyl)plpéraznnylsuIfonyl)-2-n-propoxyphényl}- -méthyl-3-n-propyl-1,6-dihydro-
7H-pyrazolo{4,3-d)pyrimidin-7-one,
et leurs sels pharmaceutiquement acceptables.
50
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§ R5+20:dans |l aquelle: - Rl repr6sente H, alkyle en G -GC3, cycloal kyl e en
C3-C5 ou perfluororoal kyle én Cl1-Cs; - R2 represente H alkyle en O-Cs

event uel | ement substituW par OH, almaass@l- C3 Qu 2 | kyl e
- en Cs-C6, ou perfluoroalkyle en G-Cs; - R3 represent ilmmmmluﬂﬂﬂnm
al kényl e en C3-C6, al kynyle en C3-C6, cycloal kyle en C3-Ct, perd| uor eal kyle
en Cl-C6 O@GYW@F%FWP Eéﬁﬁcmrfeﬁ"ﬂ’?ﬂfe@n G-Cs; - R4 pr| s avec |'atone
d' azote auqu est lie corgplbte un noyau pyrrol i di nyl e, piperidino, N
nor phol i no P’&“ﬂﬁf%’?“{ﬁ“%‘&ﬁ'ﬁ%%“@@‘“ - R5 represente H, alkyle en
G -C4, alcoxy en C1 -C3, NR R3, ou CONR7 R8 - R6 reprbsente H alkyle en
Cl- 06, (&l coxy en C0-C3)al kyle en C2-CG hydroxygal kyl e en Cz-Cs),
(R7R3N) al kyl e en C2-Cs. (R7R8NCO) al kyle en C, - C§ CONR7R8, CSNR7Rg ou
C(NH)NR7R8; - R et R3 repr6sentent chacun $ndedendamment H, al kyle en
Ci-C4, (alcoxy en Cl-C3)al kyle en Cofh ou/l (draexy(al kyle en C2-C4); 35
et ses sgls pharmaceuti quenent accep1ab| i copsiste a faire reagir un
conpose de fornule: 40 3 Ol uN

-Z 45 so 2y 52Y 50 dans | aquelle R et "\?3 Eh/ tel s que precedemment
définis, et Y repr6sente chloro, b ou fluor avec un conpos6 de
formule: 55 35 EP 0 463 756 Bi 1411111 1111‘*11 11111 11121 11 1111 *
C L Ms S * HN R5 N

\ R dans laquelle R4 et Rs sont tel S SEN0 prBcederment dMinis, et

eventuel | enent a transformer | produit?1Q attendu on un sel

phar nmaceut i quenent acceptable. 2. Proc6d6 eIL)on |l'a revendi cation 1, dans

| ewdel R1, R2, R4 et R5 sont tels quo reven#’qués dans |a revendication 1,
et R3 rePrbesente H, suivi d une O al kylation du ph6nol et de |la
transformati-on f cuhtatlve du produit attendu en un sel pharnmaceuti quenent

s laqu
accept abl e. %a- R représente H, alkyle en C1-Cs, cycloalkyle en Cs-Cs ou perfiucroroalkyle en Ci-Cs ;

- R? représente H, alkyle en Ci-Cg éventuellement subsfitué par OH, alcoxy en Ci-Cs ou
25 cycloalkyle en C3-Cg, ou perfluoroalkyle en C1-Cs ;
- B3 représente alkyle en Ci-Cg, alkényle en Cs-Cs, alkynyle en C3-Cs, cycloalkyle en C3-C7,
perfluoroalkyle en C;-Cs ou (cycloalkyle en Cs-Cg)alkyle en C1-Cs ;

‘_\' - - R* pris avec l'atome d'azote auquel il est lié compléte un noyau pyrrolidinyle, plpéndmo
Y morpholino ou 4-N-(Rf)-pipérazinyle ;
30 - RS représente H, alkyle en C;-Cs, alcoxy en C1-Cs, NR’R?, ou CONR7R® ;

- R° représente H, alkyle en C;-Cs, {(alcoxy en Ci-Cs)alkyle en C2-Cg, hydroxy(alkyle en Cz-C¢),
(R7REN)alkyle en C>-Cs, (R7RENCO)alkyle en C;-Cs, CONR? R8, CSNR7R® ou C(NH)NR?R? ;
- R’ et R® représentent chacun indépendamment H, alkyle en C1-Cs, (alcoxy en Ci-Cs)alkyle en
C2-C: ou hydroxy(alkyle en C2-Cy) ;
35 et ses sels pharmaceutiquement acceptables,
qui consiste 2 faire réagir un composé de formule :

50
dans laquelle R', R2 et R? sont tels que précédemment définis, et Y représente chloro, bromo ou fluoro,
avec un composé de formule :

35



1 3.+ Pr.qc6de selon la revendication 1 ou 2, dans quuel R, R4 et R5 sont

: tols quo revendi qués dans l‘a revéndi cation 1, et R3 e_st——t—el——que—r—eveﬁm—eruﬁ;_ :
dans |l a revendication 1 ou 2, daneEPbdgszse BP corrporte un substit ﬂﬁﬁi}
Ilt eur

hydr oxy prot6g6 par un radi cal ac6tyl e ou benzoyl e, I! ﬂtl m
etant ultdrieure- nont 6limn6 par une hydrol yse ba5| qu
transformation facultative du produit attendu en un sel '
phar macout i quenent acceptable. 4. Pr oced%-%eJ on | "' une quel conque des
revendications 1 a 3, dans |equel Rl r¥€prfésente H nethyle ou ethyle;, R2
repr6sente al kyle en O -C3 6ventuel | enment"\substitu6 par OH ou nethoxy ;. R3
_ represente alkyle en C2-C3 ou allyle ; B4 I s ensenbl e avec |'atone
d' azote auquel il est 1i6 conplete un cycle 25 pi p6ri di no ou
4-N- (R6) pi perazinyle; R5 repr6sente H NB71B8 ou CONR71R3; R6 repr6sente
H, . al kyl e enjafshadusiie HYWBEHROXM Bl lgid Sre&@Borhment-ddfinis, GOBBHIRNeménbARATSBmEsH le produit
C(NH) NRYR8; afténdiRén & seffRarrREsufifenéne Bdcegtibic Un | ndependament H ou nbthyle. 5.
Proced6 selon la revendication 4, dans |lequel Rl repr6sente nethyle ; R2
repr6sent g rPrgpédEpsslon Ia réwahdBtion 1, dans peqbeRINBE REtehF @ont telspqueprgieadiqués sarisyih e;
R4 pris ensaedohdicationet; dt' Rét ®préserdtealt.osuiyi alwpgr §l-alifylaticasdu phégol cabrde| Iy tteansgimatipe | e
4- N- ( RB) - pi péultativervp| penduiRBtendy sn 8w seb phagmadeutiqeemeptceopigblsent e H, al kyl e en
Cl-C3 o 2- hydroxy6thyle. 6. Proc6d6 selon |a revend| cation 5, dans | equel
| edit corrﬁos%wé@ qe@prh_,regen(i tio ﬁ(?élLﬁ dansdequel i3} g" et ttelggue revendlqués dans la

t 1 )
g fj|2h§ Lj:— Ol géuweg:lu;gmgyﬁd?;xylzg | GP%Q’:Q Hu:'élﬂaf‘%lﬂ oyle, | dllt groupe pr eur gant ul@up' ll
us ﬁ‘f‘i‘B‘H@I’? rniaﬂ%ltfwllta_tl\se_%_pbqubwwf en un sel

5 k@z 6t hoxy-™@ PAAN f

6- di hyir o- 'H@ ?’Pﬁ“ﬁ pyri m di n- 7- one;
5 (2- 6t hoyy-; I 5natzxe| Qéél Ji&gqynls LQ foduel AEebR¥dents anh?lQYJlx' 1
, 6- di hydr g" 7’5 %g’é 'y °§Jré% yle Cy-Cs E}f{& E" %“OH ou n{ibéfhoxy R® représente
5-{2-6t hoxy- E@Zsbm{l Quet il est li§ compldte un cycle
- 6t hyl, cﬁr}@ou N- Xﬁlr{y% VdsadON qw 940 FPHY § F¥ r6liréberte AdKyle on
(2. othoxy- fnfa weoaw@; ) podh gl iy By B o oo -

ropyl -1, 6- cinif inBépbhtamBHaZ i3~ d) pyT i mi di n-7-one; 45
1- pbt hyl - 5- (5- (pi pdrazi nyl sul f onyl ) - 2- n- pr opoxyph6ényl ) - 3- n- propyl - 1, 6- di hyd
0+{H pyr 8z obrévéds Sold)la rgayridicationi4n dahs @sgeel ;R @dprésente méthyle ; R? représente n-propyle ; R®
& 5-{5- (%o ( 2- hrgpesamy csitlylg| hipiop@de amialyé S UA*f misydnpentblenavee dpomey dlazhtey Byqudl il est lié
- M6t hyl - 3- N-g@mERtg lun Tydl 4N1TRFiipipSrazinirle p AT capesentedt Setdf maprésenteiil. elkyle gm €1-Coeu 2-our s
sel s phar machwdokygthdeent accept abl es. 50 55 36 EP 0 463 756 B1 | I11~10

1111121 121111 11011 11 1101 7. Conpos6 de formule:
C L \M6- Procédé splon la revendication 5, dans lequel ledit composé de formule (1) produit est choisi parmi :

l: OR% |INJ p—(2-allmxy-s-(4-méthylpuperazmylsulfonyl)phényl)— -méthyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-

(4,3-d)pyrimidin-7-one ;
_ 5-(2-6thoxy-5-(pipérazinylsulfonyl)phényl)-1-méthy!-3-n-propyl-1,6-dihydro-7H-pyrazolo(4,3-d)-
W pyrimidin-7-one ;
5-(2-6thoxy-5-(4-méthylpipérazinylsutfonyl)phényl)-1 -méthyl-3-n-propyl-1 6-d|hydro-7H-pyrazolo(4 3-
40 d)pyrimidin-7-one ;
5-{2-6thoxy-5- (4-(2-propyl)p|pérazmylsulfonyl)phényl} 1-méthyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-
(4,3-d)pyrimidin-7-one ;
5-{2-6thoxy-5-(4-(2-hydroxyéthyl)pipérazinylsulfonyl)phényl}-1-méthyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo(4,3-d)pyrimidin-7-one ;
45 1-méthyl-5-(5-(pipérazinylsulfonyl)-2-n-propoxyphényl)-3-n-propyl-1,6-dihydro-7H-pyrazolo(4, 3-d)

pyrimidin-7-one ; et
5-{5-(4-(2-hydroxyéthyl)pipérazinylsulfony!)-2-n-propoxyphényl}-1-méthyl-3-n-propyl-1,6-dihydro-
7H-pyrazolo(4,3-d)pyrimidin-7-one,
ot leurs sels pharmaceutiquement acceptables.
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1Q sa ¥ 18 dlans laquelle R et.R2 sont tels quo revencliqu~s dlans |a
revendlicalion 1, R3 est tel quo ‘revendiqu6-dlans |a vendlication 1 et
repr~sente 6gal enent H et Y repr6Een4s3cdsb@io, brono ou fl uoro.

o6 40°45 50 55 57 [ lllH I

7. Composé de formule :

10 | 2

15
dans laquelle R' et R? sont tels que revendiqués dans la revendication 1, R® est tel que revendiqué
dans la revendication 1 et représente également H, et Y représente chloro, bromo ou fluoro.
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