; e3eTL™ 6TTkzZ' WD 01/ 18004 PCT/ EPOO/ 08257 -1 Pyrazol o[ 4. 3-d] pyri m di nes

- The invention relates to conpounds of the fornula I 5 inyly@ﬁ%%@@ CHZ HN
NR i fWAONISOM-X R4 R and R2 are each, independentl ot her
H A OH OAor Hal, 10 R and R2 together are alternatively al kyl ene
having 3-5 carbon atons, -O CH2-CH2-, -CH2-O-CH2-, -O-CH2-O or

-O CH2-CH2- O, R3 and R4 ar e Ryramola[ddedlpyrimidinest one -'anotlm r
A 15 XR5 20 Rs R 25 R8B A Hal 30 is R5) Rs or R which is mmmmmmmt ed
by R8, is linear or branched al kyl ene having 1-10 carbon atons, ig;phich
one or two GHE igventen rigtesdocopinaurdssf thefermdadups, O, S or SO, s
cycl oal kyl or cycl oal kyl al kyl ene having 5-12 carbon atons, is phenyl or

PISRATEL Y oo e 1 G B s
rirm

from1l to 6 carbon atons, and is F, CI, . and their

l'y
acceptabl e salts and sol vates. _ CHO Y/ 18804 PCT/ EPO0/ 08257 - ) midine
derivatives are discl osecﬁawfoﬁ'lhbxarrpl e, YEP 201 188 and WD 931 O6Y¥4" The

invention had the object aof finding novelggonpounds haYing val uabl e 5
properties, in particular/ WRi ch can be used for the preparation of
nedi caments. |t has beenNyu q\tH t the conpounds of the formula | and
their salts have very valu armgacol ogi cal properties and are well
tolerated. 10 In particuldr, they exhibit specific inhibition of cGwW
phosphodigest erase (PDE V)R

in which

R'and R? are each, independently of one another, H, A, OH, OA or Hal,

10
R'and R*> together are alternatively alkylene having 3-5 carbon atoms,
-O-CHz-CHz-, -CHz-O-CHz-, -O-CHz-O- or -O-CHz-CHz-O-,
R¥®and R* are each, independently of one another, are H or A,
15
X is R, R® or R” which is monosubstituted by R®,
R® is linear or branched alkylene having 1-10 carbon atoms, in
which one or two CH, groups may be replaced by -CH=CH-
20 groups, O, S or SO,
R® is cycloalkyl or cycloalkylalkylene having 5-12 carbon atoms,
R’ is phenyl or phenylmethyl,
25 R® is COOH, COOA, CONH2, CONHA, CON(A). or CN,
A is alkyl having from 1 to 6 carbon atoms, and
Hal isF, Cl,Brorl,
30

and their physiologically acceptable salts and solvates.



Qui nazol i nes havi ng cGW phosphodi esterase-inhibiting activity are
- described, for exanple, in J. Med. Chem 36, 3765 (1993) %#ﬁ 25737 2106
15 (1994)W0‘TH3’0% ol ogical activity of the conpounds of th B can be
det erm ned by nethods as are described,“for exanple, in WO 93I 06104 The
affinity of the conpounds according to the invention for cGWw and cAMW
phospho™ 20 dHy«.eu;ﬂ|dlr@smerlVfatlltlesell'&>rﬂlf@?13895ii fareexampar ierfeR 2031188 and ICso val ues
(concentrati %j/oélil 41 nhibitor which is needed in order to achieve 50%
inhibition o enzyne activity). The determi nations can be carried out
usi ng enzymnes isol ated by known nethods (for exanple WJ. Thonpson et al.

Bi gcpemd %921‘.%9 |iq0??]t$c(ijr1hféd \tNﬂ'é]@ j%‘ét em@dmgmtvel campbendsihaviad valuablsi 2878
modi fi ed_bat c od o m
o 52585 PHPEURBoTHORGIET HRSPOVIED 20t R e f’%m‘?ﬁ%ﬁéﬁﬁ@ﬁt of

di sorders ofmédieamentti. ovascul ar system in particular of cardiac
i nsufficiency, and for the 30 treatnent and/or therapy of potency disorders
(erectile dysfunction). The use of substituted pyrazolé)ﬁﬂyr_i m di nones for

the treat nerthas beenfoundthat theleamppyeds of the tormka ban 2. 35

The conpoundgraiiu@blepharmtactiodiedi ﬁrbbeﬂﬁesoéndnawéﬂmém@dl nduced
contractiLons 1n cor

aver e m,rabbits.  This
bi ol ogi a8l detnawwgreé'h%@xwgﬁ&%{sﬂ?'&t"SWB%P&&S&S%M& rhosphogdiesterast o
descri bed byPBE Wl nquist et al. in J. Uol., 150, 1310-1315 (1993). WO
01/ 18004 PCT/ EPOO/ 08257 -3 The inhibition of the contraction denonstrates

the efficacy of the conmpounds according to the invention for the therapy
and/ or tr eatQuinazolingsohaviog CéEMBmﬁl@sphoﬁlema@Qﬁnmblﬁﬂg astiviyarg desrul a | can

pe el oyed abdl i cERNIe AR, e em@ﬂy@@twe@g@gﬁﬁenans.dvgvem@ry

medi ci ne. Theé furtfernore ed as | diates~tor the
prepar aflPon @P9%krt her nedi cament active ingredients. 10 The invention
accordingly relates to the conpounds of the fornula | and to a process for

Lhei ol 1 o, THaPled GRS ef g PomaSle B bTiiflia fanite efidied

N ~ N' |a Ny mithod3dare desdribeld, RﬂeMpiadm)W@ 63465 104f The(afflrat)doﬂ_ S CI ,

comound of TRETHARFE HFoRERS e IvERPh REeeHl ata AR BlWd, 7, 5o

PCT/ EPO@O08 XHgstenase ispdetgriinged tyrt@eggeg@;rpﬁ@mt o{,theur ICso values (concen-
tration of the inhibitor which is needed in order to achieve 50% inhibition of

the enzyme activity).

The determinations can be carried out using enzymes isolated by known

methods (for example W.J. Thompson et al., Biochem. 1971, 10, 311). The
25 experiments can be carried out using a modified batch method of

W.J. Thompson and M.M. Appleman (Biochem. 1979, 18, 5228).

The compounds are therefore suitable for the treatment of disorders of the
cardiovascular system, in particular of cardiac insufficiency, and for the
30 treatment and/or therapy of potency disorders (erectile dysfunction).

The use of substituted pyrazolopyrimidinones for the treatment of impo-
tence is described, for example, in WO 94/28902.

35 The compounds are effective as inhibitors of phenylephrine-induced con-
tractions in corpus cavernosum preparations from rabbits.
This biological activity can be demonstrated, for example, by the method
described by F. Holmquist et al. in J. Urol., 150, 1310-1315 (1993).



5 b) aradical Xin a conpound of the formula | is converted into another

- radical X by) for exanple, hydrolysing an ester group to a COOH up or
converti WOAV@YH group into an amide or into a cyano groﬂ%”&ﬁmgﬁgw

that a conpound of the fornmula | is convérted into one of its salts. The
term sol vates of the conpounds of the fornula t is taken to nean adducti ons
of inert solfteninhibii@cof &2 cortaction deomprsiratss thfe effieadyohiiieecdmwhi ch are

forned as a [ t r are, 15 for
exanpl e, ?@ a&?’h%&i Eﬂngl‘ @rﬁ}ﬁr&tﬁ%sﬂé’r@gv&fgﬁiﬁ 4 é& ow, 0t he radical s
R~-, R2, R3 patencrasdlsemers? R8, X and L are as defined |n the formul ae I,

Il and 111, unless expressly stated othermlse 20 A is alkyl having 1-6

car bon atonB In the above formul ae, al k ferab unbranched and has
1, 2) 3,54, Begompeundsal thedremalad Gan #er@i@%@ iramMeRtALUVEr propyl |
furthernore |ﬁ?l@6€érﬂ§|lﬂhumwa?m’l/etehhaw meuﬁmtmtmey cercfusthieyhore beer t - but vl

Cadi cal uny @HOVR RSSaRL PP SRR eerSiardit o ffiel M ERnER el i ene

radi cal haviingretlidiscar bon atons, where the al kyl ene radical is preferably,
for exanple, nethylene, ethylene 30 propylene i sopropyl ene, butyl ene,

i sobutyl ene, sec-butyl ene, yl ene, 1-, 2- or 3-nethyl butylene, 1,1-,

1,2- or 19,2 Ténenrwn;ztwpm apoPrsk ly teletewtoﬁhemwnq&r@tyl\et@m%a)l apdto3_ of

4- met hyl penty bei@ss Yorlthe &eﬁ;ratrbn:’of cofapoundd. of 3he Srniula 3 adtomiimy tdut y1 ene,
1- or 2- eth utyl en 1- met hyl pr opyl ene,

1- et hyl - Igm @ﬁﬂe/ esal or 1,2, 2-trinethyl propyl ene, 35 |inear or
branched heptylene octyl ene, nonylene or decylene. R5 is furthernore, for
exanpl e, bu“ﬂé’% bgﬁglﬁéFgex-B-enylene. A CH2 group in RS can preferably
be repl aced @% particul ar preference is given to ethyl ene,
propyl ed®, butyl ene or WO 01/ 18004 PCT/ EPOO/ 08257 -5- , CH2-O-CH2. R6 is
cycl oal kyl al kyl e ﬁpﬁy atons, preferably, for exanple,

cycl opentyl thypiﬁgﬁ%geg?gﬁgfyﬁﬁ t “ene cyclohexylethylene cyclo 5
hexyl pr opyl ene or cyclohexylbutylene R6 is alternatively cycloal kyl,
preferably having 5-7 carbon #3%ons. qyclo al kyl is, for exanple,

cycl opentyl, cycl ohexyl or cyc\ohept is preferably F, CI or Br, but
also I. 10 The radicals R and be |dent|cal or different and are
preferably in the 3- or 4-positio t Ne phenyl rijpg. They are, for
exanpl e, each, independently Nf ong anofher, H, alkyl, OH F, C, Br or

or together are al kyl ene, such e | e, propylene butylene or
pentyl ene, further 15 nore eth | eneo : hyl enedi oxy or et hyl enedi oxy.
They are preferably al so each_gl koxy, such as, for exanple, nethoxy, ethoxy
or propoxy. The radical R$ istreferably, for exanple, COOH COOA, such as,
for exanple, COOCHs or COOCzHs, CONH2, CON(CH3)2, CONHCH3 or CN, 20 but in
particul ar COOH or COQA Throughout the invention, all radicals which occur
more th&® onBeVME) be identical or different, i.e. are independent of one
anot her. 25 Accordingly, the invention relates in particular to the
conmpounds of for Ia | iin.whjch at | east one of the radicals nentioned
has one of t'hqu4 Y& qﬁé i ndi cat ed above. Sone preferred groups of
conpounds can be expressed by the follomlng sub-fornmulae la to If, which
conformto tgred ngr@fl |_an§Can o\fl/ry r“e'ac %‘?Hr‘éﬁl(?H??{) esi ghated in
greater detall have '3 e ngan i ngs |n |ca ormula I, but in
which i3 a X is Rs, phenyl or phenylnethyl each of which is substituted

by COCH, Cwéregaéﬁaultﬁg%%a Wtﬂéf&muraﬁul nlb R and R2 together are
al kyl ene having 3-5 carbon atons -0-CH2-CH2-, -0-CH2-O or -0-CH2-CHz-0O,

R1

H,N

2

in which



X is R5, phenyl or phenylnethyl, each of which is substi WO 01/ 18004

- PCT/ EPO0/ 08257 -6- , inlc R and Rz 5 R and Rz X 10 tute (g;{@ %%g:’t

CONHz, CHQVISPNHA or CN are each, |n{‘1ependently of one ?‘W H,

OH, OA or Hal, together are alternatively al kylene having 3-5 carbon atoms
-O CHz- CHz-, -O-CHz-O or -OCHz-CHz-O, is R5, phenyl or phenyl nethyl,
each of which is substituted by COOH, CODA, CONHz, CONAz, CONHA or CN; in

Ild R and 1 a dently of one another H A OH OA or Hal,
R and Rz %g%rgderﬁ %Peéagl gﬁﬁgtlvely al kyl ene having 3-5 carbon 15 atons,

-OCHz-CHz-, -OCHz-O or -OCHz-CHz-O, X is alkylene having 2-5 carbon
at ons, cyclqﬁexyl, phenyl or phenylnethyl, each of which is substituted by
Re, R3 is al kyl having 1-6 carbon atons, 20 R4 is al kyl having 1-6 carbon
atons, RB is COOH or CODA, Ais al kyl having from1l to 6 carbon atons, Hal
is F, C, Brb)or ld ratficalX irea BompiodnBaof dhe faraniia | iscpentderinto/andthene

oot 5 s AT e e MASBIo o2 L ORI 8 21 e

al kyl havi ng:onvertma)@O@HcgrQupfimoFan amide RYinte &\GYRHOWreURar bon atoms Xis
-(CHz) z_5-R8, 4-R8-cycl ohexyl, 4-R8-phenyl or 4-(R8-nethyl)phenyl; |n If R
and Rz are each, |nde{)endentl of one anot her

and Rz {l8getanslonindhal a seAmpaung| f the WP@H@'F%Q‘PW@*@%‘”&%PB%H?%&@ES
-OCHz-CHz-, -OCHz-O or -OCHz-CHz-O, R3 is alkyl having 1-6 carbon

Xia (o) VO L ARy rhe S5 S8 RBuds BE rhecPA M9 e Don 2t o
i s 4- R8- cycladuiclibns 4f Rierpseiunght moletul@tontetthe cppipeuyds of tsfarmutzobH or
In adgi,ﬁ.pﬂ%re#&%&&a?g%gan%% tﬁé?remhﬂié(]‘ﬂbﬁaétlv%% i Soildigs ghar L ng

materlals f el r prepara kKnown per 'se, as
descri bd& i rfor n&ampteemmnh@r(dlbydrém @CplﬂOlﬁtﬁ? standard works, such as
Houben- Wyl ,

Above and below, the radicals R', R%, R®>, R* R®>, R® R’ R®, X and L are as
defined in the formulae |, Il and 11, unless expressly stated otherwise.

20 A’is alkyl having 1-6 carbon atoms.
In the above formulae, alkyl is preferably unbranched and has 1, 2, 3, 4, 5
or 6 carbon atoms and is preferably methyl, ethyl or propyl, furthermore
preferably isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, but also n-
pentyl, neopentyl, isopentyl or hexyl.

25
X is an R®, R® or R’ radical which is monosubstituted by R’.

R® is a linear or branched alkylene radical having 1-10 carbon atoms,

where the alkylene radical is preferably, for example, methylene, ethylene,
30 propylene, isopropylene, butylene, isobutylene, sec-butylene, pentylene,

1-, 2- or 3-methylbutylene, 1,1-, 1,2- or 2,2-dimethylpropylene, 1-ethyl-

propylene, hexylene, 1-, 2-, 3- or 4-methylpentylene, 1,1-, 1,2-, 1,3-, 2,2-,

2,3- or 3,3-dimethylbutylene, 1- or 2-ethylbutylene, 1-ethyl-1-methyl-

propylene, 1-ethyl-2-methylpropylene, 1,1,2- or 1,2,2-trimethylpropylene,
35 linear or branched heptylene, octylene, nonylene or decylene. R® is

furthermore, for example, but-2-enylene or hex-3-enylene.

A CH> group in R® can preferably be replaced by oxygen.

Very particular preference is given to ethylene, propylene, butylene or



10 Met hoden der organi schen Chem e [ Methods of Organic Chem stry],

Georg-Thi ene-Verlag, Stuttgart], to be precise under reac tions
whi ch ar YQABHO4Nd suitable for the re ctions nentioned. Hfﬁgmg)g)ﬁggl so be
made here of variants which are known per .se, but are not nentioned here in
greater detail. 15 In the conpounds of the fornmulae Il or 111, R, R2, R3,
R4 and X haH#@eCHeani ngs i ndicated, in particular the preferred nmeanings
indicated. If L is a reactive esterified OH group, this is preferably

al kyl sul f onyl oxy 20 havin car bon _at ons refera met hyl sul fonyl oXxy)
or aryl sul f&nyseyylm&vla{bﬂene@aam%ﬂ 2:gaghen %E?‘@? é?rﬁg %b hfé’r‘i

p-tol yl sul f eRlopenty |mefﬁymwyelohbawn9etnﬂehéh@mmwéthmhechlo The
conpoundg of th&) forrrul I\?B gys ably be obtained by reacting 25
conpound? of &Y "PBY'F‘rﬂ?QrICVC g B%ds of the fornula I11. If desired,
the starti nRhigtaitermdtivetypoycibalayh eréferateyl havingi §-d daybmatom@l&ymng t hem
fromthere Y} hem further into the
conmpounds of (ﬂ%;hi@ f&é%%ﬁﬁe %%lopgﬁg'gtfﬁ%ﬁf‘%éﬁg& Wc‘idﬁ%ﬂ) %ssi ble to carry out
the reaction stepwi se. 30 The starting conpounds of the formula I'l and I11
are general Iy, aléo \“é\‘erétilyth@fo@rB? Batalsgewn, they can be prepared by nethods
known per se. %poun ds of the formula Il can be prepared by nethods known

fromthdOliterature, for exanpl e from 4-am no- 3- al koxycar bonyl pyrazol es by
cyclisa 35 tTradi¢dls R'tarid RS nfayl beoidemtibyl oregifferem aod drbeorefecablyani on

etaithe RS OF anpotton &Y it b gy ThREE, oy PRarBICRANTY. Com ™ o "
01/ 18004 PCThEé]@dethof e anothds fbfalkyieorbrﬁmllaBr or | pstaggtheraieout in the

bresence of EHQes ?é‘fBPSJEémQ éﬁ‘éﬁ#ﬁ @hﬁtdr' ﬁﬁtﬁéﬁé\%ﬁhémm - 20

and about 1 pr ef e dition
aci d- bi A8i ngnaﬁﬁeﬂfbﬂwxﬁx@ﬁwy@%ﬁ'%}i@ﬂ ethME%dk%Yr nBeyare preferahly

hydroxi de, casbeaghalkxyPsGEH EQ%F%mepWQﬁétﬁbxﬁaéthoW oBpMgpRikyaci d of the
alkali or alkaline-earth netals, preferably of potassium SOdI um or
calcium or the addition of an organic base, such as triethyl am ne,
di net hyl ani riEhe padicali Rtisprefarably| fmeexample,rC@ﬂi-ts@O@‘A tsuehaas, fer corrpolo
nent, may be r S hétpb Iy | Y&IN ,
hydr ocar bons )Ia??{tfﬂ% ggszHawr @ 35?1 *her, @:'e 32e Céﬂpﬁene of xyl ene;
chl ori n&0ed Wdﬂ@@ﬁh'%dﬁscoﬁl'él@rép@ﬁ chl oroet hyl ene, 1, 2-di chl or oet hane,
carbon tetrachloride, chloro 15 formor dichloromet hane al cohol s, such as
nmet hanol , ethanol pr.opanol no n- but anol or tent-but noI
cthers. suchiBguaheuh iBERBION. Al ragARhick ot Trate Ay 8PGP WAL THE) or
di oxane; gl yidehtieilherdifferenth.caareingdpeneept gtone amotheet hyl or nonoet hyl
ether, ethylene glycol dinethyl ether (diglyme); ketones, such as acetone

or butanone; am des, such as 20 acetam de, dinethyl acetani de,
N- et hy[28yr r Atcatdingly theinwertipnfrelatesrirdeartioviar to the epmpsunds ofithes

acetonitril eﬁorlﬁHH P iR a?!gér?t ﬁﬁe@f'ﬂ’i‘é mﬂlcﬁH'rﬁé}ﬁldﬂ\%d(me of‘ﬂhbr&e-

COI'TpOUﬂdS SUC as nitronet E I’O esters,,_ such as eth

acetate, or sadlmeenesswn@cet%%bﬂ\@ arreggrcpltlpq of ‘F‘?IPPﬂ‘érr‘ﬁiﬁ)re
possible to @érﬂbéfetxpﬁegs%dlmﬁﬂhexmlmmgc@]mmm@laé 1 foelf, fvahiohlcanforimtoo  anot her

radi cal X, r xa Ieb ne

G oup.  Est er PBUDSRALE HORRAS LBoRR 5P aRhiohLt YPGB Do T
wat er, vwerm'él-ﬂﬁeammgatnedlbdiedmarlbemrmtdaﬁ,etblattinrv\d'ﬂcl'bet ween 0 and 100. 30
Carboxylic acids can be converted into the correspondi ng carboxylic acid
chl orides, for exarrpl e using thionyl chloride, and these can be converted
into car boxaif l@esX Car boni t 5 Rehenyl ebphemdmethdagheefovhighds RHBSH manner
by elimnation of water. 35tu‘?€d% IGOOH, (B0 TONH, | CONAPENHMAart ed into
t he associ ated aci d-additi og using a base, for exanple by reaction of
equi val ent anounts of the a and the base in an inert solvent, such as
et hanol ,3%nd subsequent evaporation. Particularly suitable bases for this

Lﬁ;‘(s:lt 'Ofgg?(r:aqt Ozgégﬂkic%ﬁ o tog%%é%%eﬁﬂa?n%% S%abonGtolt Ve
-0O- H2-CH2— -0O- CHz-O or -O- CHz-CHz O-
X is R®, phenyl or phenylmethyl, each of which is substi-



Thus the acid of the fornula I can be converted into the correspondi ng
- metal salts, in particular alkali nmetal or al kaline-eart hp %0/0§Z§7ts, or
into the WOPF¥PbNdi ng anmmoni um salt using a base (for exa@#e SO
hydroxi de 5 or carbonate or potassi umhydroxi de or carbonate). Particularly
suitable for this reaction are also organi c bases which give
physi ol ogi cal | y accept abl e tetgidiky CORIH, @O0A L ONHMmPINARtGRANSIART ne. On
the other hand, a base of tdy formula | can be converted into the assol0
ciated acid-addition salt using an acid, for exanple by reaction of equiva
| ent anmounts of the base and the acid in an inert solvent, such as ethanol,
fol |l oned by ieY@pP®R'adn®PR? Sureazich, meepentiontly bf sne aaothiepnHaAeOH, 10A
particul ar, those which give ysiol ogically acceptable salts. Thus, it is
possi bl e“t o use inorganic ' for exanple sulfuric acid, nitric acid,
hydrohal i ¢ aci ds,R'samthRE5 degether achatieinatixelycalyleng hayingodiSccasboa,
phosphoric acids, such as cgtap‘gp_ -SCHIPQbiI-E-,fi—ﬁ—ﬁHz%- Ml Qcpﬁi@,

ar dalip

furthernore organic acids, 1nparticu atic, alicyclic, araliphatic,
aromatic or heterbcyclic middbaphenyorphepybretbyk £2580f Which isusutstir ¢ or

sul furic acids, for exampl qudf sy ECOHICGUA! CONMI CORPIEONHA afi d.
pivalic acid, diethylacetic_aci mal oni ¢ acid, succinic 20 acid, pinelic
acid, fdRaric acid, nalefidoﬁbid, | actic acid, tartaric acid, nmalic acid,
citric acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic

2 hyir oxyer HALOURT B B acial dset ibpsTRBART St ats sRRUEH AL QA ¢ acia

napht hal enenono- and -di suldrdilélc acids, and laurylsulfuric acid. Salts with

25 physi ol ogi cal |y ept ' iveXAAR RnBIHEVN S S-5 &aboRe used
for the isolati onﬂaﬁﬁﬁlgg pu@??&garg%‘tgiﬁtlﬁg (ﬁll:l]nds 0 gat &gf rorrul al.
The invd@tion furthernore rdPEISesOrleHefiddnsO-6Harlz0F n§129¢-t he

formula | and/or xheir physisaliggéséhbyingcZ-epianbdre atsmhs, cytihekle preparation
of 30 pharnaceutical preparati orllsf 'hn ﬁareah@ul ar b%/ Bon-.che ﬁ&:lt et hods.
They can be converted here RIRY! 8 BEPURIENY 83T OF WPIRN IS FLPREMGE t 1 at

| east one solid, |iquid anddypR®seni-liquid excipient or assistant and, if

desired, in conbiﬁati on W tig@q@g h%l;/{rg)‘){% %#BB?%&O&%“ ve ingredients. 35 The
I canents o e

invention also relates to ne _ ormula | and their

physi ol @§i cal | y a8cept abl e is8lkYE hayinghbHRRsEPR A @PEse V inhibitors. The
invention furthergdbre rel atgcOOHBACTROAUt i cal preparations conpris WO
01/ 18004 PCT/ EP00108257 - 10, i t least o ompound, of the fornula |

and/ or one of its™physi ol og'iS@QI?X@‘aéﬂf@e ?’Qbfg’ éé‘? N /NS preparations can
be used as nedi cadants in higrrClpBreeteri nary 5 nedi ci ne. Suitable

exci pients are organi c or inorgani c substances which are suitable for
enteral (for exaggle or%l), parenteral or topical adm nistration and do not
react wi2oh tindenoReBnd&ipoudigseadhnindepansestivaf ene anaieerabl, & MM sQAbenzyl
al cohol s, al kyl ene glycol s, gpQhyet hyl ene glycols, glycerol triacetate,

gel ati ne, carbohydyates,, such as |actose or ta{clﬁ?, nesi 1%8it ear at e,
talc or Vaseline. Rsgnidb] e fagetharare aliernatielyalkylene ha '?913#:%? M ar,
tablets, pills) coated tabl glosns, COPSHLEH-POMBHSO- or aDLCHs-CHyOups, | ui ces
or drops, suitablgsfor rectal 1.ni st i r ppositories, suitable
for parenteral admnistrati Ena'gﬂg}%’m%ﬁ%)%%5°§ra§?’§§ab| y oil-based or
aqueous 3Dl ut i onsR*f ur t her nisrakglaying I €hearbomateinsns or i npl ants, and
suitable for 15 tgpical appld_¢aiyQn. _08. _rm_ owders. The
novel conpounds rrgty al so be’sl %ﬁﬁ%ﬁ@? gn%?ﬁgé?yé’sﬁl t ant rm/gghi | i sates
used, for exanple, for the ArBpZnethybRheMYli nj ection preparations. The
preparations indicated may have been sterilised and/or conprise assistants,
such as lubricants, pr rvatives, .stabiljsers and/ or wettj eat.s,
emil'si {1 ers, D Bl BB9Tr M F9vhd TERESEHEY ol R ibe, Hoh (G OR
substancds, colorants and fobaeHMalyrs andlor a plurality of further active

i ngredients, for ﬁx%mlr_e{n onf\oé%ghép)%rgléé{etsrgﬁ@%gi@ger&bowﬁ@%g? abddie fornula

| and their physiologrcally ept or conbatting
i Il nesses in which an i ncreatoms,nO-Gl NP, (QyEH D uBioO-rGHdhoPhosphat e)
llevel |eads to inRPbition ofg AkARVINGR-SEarbohl oML i on and nuscl e

rel axati on. The conpounds according to the invention can particularly be
used in particular in the treatnment of illnesses of the cardiovascul ar
system and for the treatnent and/or therapy of 30 potency disorders. In
general, the substances according to the invention are preferably

adm ni stered in doses between about 1 and 500 ng, in particular between 5
and 100 ng, per dosage unit. The daily dose is preferably between about 35
0.02 and 10 ng/ kg of body wei ght. However, the specific dose for each

. o o o o .



10 tography on silica gel and/or by crystallisation. Mass spectronetry

- (M) el ectron i npact ionisation) M+ FAB (fast atom M+H) +
15 Exanpl"éoﬁl"g’“&“ of nethyl ) ( Wenebdmesy (M
3-[7-chl oro- 1- net hyl - 3- propyl - 1H pyraz'ol 6[4 3 d] pyri m di n-5yl ] propi onat e
and 1.9 g of 3-chl oro- 4- met hoxybenzyl am ne é}ln 50 m of

di met hyl f or mam d&®*( DVF) areseﬂqyfha‘dngdr-ﬁﬁarbﬂma Mmf, 60 in the presence of

20 pot assi um car honate. Af Gerciihi Q0] A8 HEBioUpsmagFRved, and the

m xture is subjeCted to conventl p, gi 0 h
3- [ 7( 3- chl or o- 4- met hoxybenPpearfentaced- %@hwﬁs‘? \écﬁy;%!thxyP“ Snﬁe”%
H pyrazol o[ 4. 3-d] pyri m di no‘§4y ﬂapm@mng@bﬂ yas a colourless oil. 25

Anal ogous reacti of "A" w 7-chl or o- 1- net hyl - 3- propyl -
H pyr azoPo[ 4. 3- dI'byri ni di n- '%h??@c@yé i ves net hyl

2-[7- (|3 chl or o- 4- met hoxybenzyl am no) - 1- met hyl - 3- pr opyl - 1 H30

pyrazol o[ 4. t f

3, 4- et hyl eﬁ@%@ﬁ%%?%ﬁ{)ﬁghg\ngﬁ tﬂ{r%eaqoﬂﬁp% S:bgﬁ% ? m?t_e ”-a E’r opyl -
H pyr azol of 4osthéjmyrepatationFeyrpparast by mﬂﬁlac@ bn%@ pﬁéﬁﬁyas déscribed

3-[7-(3, 4-ng lgtﬂﬁ((% ﬁ(&gﬂ&é!@?@ﬂ 18 MothelstaRddnd werkB! SdH ad Houben-Weyl,
Hpyr azol of 4.

yrimdin-5-yl]propiqn 1/ 180 [ EPOO 08257 -12
Anal ogoi8 ré\d@*{hpgﬁn(ﬂer O,ISQHWS?WG@PRW'G iMFtihqgﬁVg GANGHR 97“% ropyl -
H pyrazol o[ 4560 'PMéM”é—Véﬂaé Sﬂult@u G}:’rtetb@ ees® undertrbsttion conditions

AREL e g TR s LR o s b

3, 4- et hyl enndd@hpteofzyarmntsavmm are knowen per se, but are not mentioned here

4-[7-chl oro"]‘ %@{ o Ipropyl 1 H pyrazol o[ 4. 3-d] pyri m di n-5- yI]butyrate
gi ves net hyl AdFF §’ - et hyl enedi oxybenzyl am no) - 1- net hyl - 3- propyl

Hpyr azoll§[ 4. 3 d] pyrimdin-5-yl]butyrate. 15 Anal ogous reaction of A wth
met hyl compounds of the formulae Il or Ill, R!, R? R3, R* and X have the

5-[7-chloro rret h - I I t
gi ves net hylmga'[‘"?@% %ﬁ%ﬂﬁﬁpﬂ%ﬁé{%«%R%ngﬁ,d,{ﬁ%rynggm e &p]r \c/)gyleri ﬁzo
pyrazol o[ 4. 3-d] pyri m di n-5-yl ] val erate. Anal ogous reaction of

IS-I; g;/ rngtzQYLfﬁ?gfiﬁ?@?P@%@&egﬁewqg g(rj&}ﬂ‘%h 85853?6@%@8%@/1&%&1\9\0@ propyl -
5-[7-(328- rrdﬁm&meﬂe&jcasqweai@msd]mefsyaw mthyisutgowlgw|orgry|su|fony|oxy

A Lol 4. f "A" 30 h
ngtyfh;m?ot? 7 g?lér‘ldrbé‘r'dbh%t&SHSVgP@féPétﬁy phBAYI08P PstolyBaAfargToxg! Wi t

H pyr azol o[AfUSthGFB??q a8 UQPE}‘F‘FF%}?LSH%%%YIQXY} ves met hyI
7-[7-(3-chl or o- 4- met hoxybenzyl am no) - 1- net hyl - 3- pr opyl -

el o S R P o R AR T
H pyr az@%[ 4c@npidyryds of thierfofmylal Il with compounds of the formula il
If desired, the starting materials can also be formed in situ by not isolating
them from the reaction mixture, but immediately converting them further
into the compounds of the formula I.
On the other hand, it is possible to carry out the reaction stepwise.
30
The starting compounds of the formula Il and {lI are generally known. If
they are not known, they can be prepared by methods known per se.
Compounds of the formula Il can be prepared by methods known from the
literature, for example from 4-amino-3-alkoxycarbonylpyrazoles by cyclisa-
35 tion with nitriles followed by reaction of the cyclisation products with phos-
phorus oxychloride (analogously to Houben Weyl ESb/2).

In detail, the reaction of the compounds of the formula |l with the com-



WO 011 18004 PCT/ EPO0/ 08257 - 13 heptanoate gi ves methyl
- 7-[7-(38, 4- net hyl enedi oxybenzyl am no) - 1- met hyl - 3- pr opyl -
Hpyr azol d’[’Q."ylg;P‘byrl m di n-5-yl ] hept anoage. 5 Anal ogous re%‘(‘:T/FBWOS?M A" W th
met hyl 2-[4-(7-chloro-1-nmnethyl-3-propyl=1
H pyrazol o[ 4. 3-d] pyri m di n5-yl ) cycl ohex-1-yl]acetate gives nethyl
2-{4-[ 7- ( 3- uunds-of the fatmutd dh is,tarmied out in the preiseBee ob ghsance of an

Hpyrazol of 4oga AhRUrS 8 liikbraklrb Kehplisabodr-YoldherdiRi 156 abrasiubly eact on

of 3, 4-met hyl' énedi Ox amne wt
2-[4-(7-chl dweiweelnéﬂmd @ropyl - 1H pyrazol o[ 4. 3-d] pyri m di n15
5 yl ] cycl ohex 1 yl Jacetate gi ves net hyl

H: 5;4” QZ 0 o[ ‘%@)gaeﬁ’i 7 Oﬁﬁ@ﬁ‘h@@?ﬁ%é&%r ﬁxiﬁ{‘?lgc&é{) 3'3)(5% oﬁ\ﬁgﬁ%'%us reaction

of benzyl amémtrﬂﬁhemnriydrmtldwlca’fb{)ﬁatefrbrd:rioarbomatmgn anotheppglt ola weak

';' F¥r gé ﬁlzsl[ %ﬁg’%g ?{’%{Fhﬁppéﬁﬁhg%ﬁq{ KRS Se¥rablEsHPdtassium, sodium

H- pyr azol o[ draidipyy ot additiph jof appirganicdyases such esiteetiylamine,

hi
& Lo or oy PRABII dr Shie o lferebbioningutine Botipoout yr at e

H pyr azdP0o[ nentdmgy kefidyPrcable) | but yrate; 30 with net hyl
5-[7-chl or o- 1- net hyl - 3- propyl 1 H pyrazol o[ 4. 3-d] pyri m di n-5-yl ] val erate
gi ves net hyl

H pyrazol o[ %‘t%ﬂ%ﬂ?’ﬁg@vﬁn ?fle] ﬁlte@t]ﬁ\éhipiéﬂ%gﬂﬁ#%rl%(S’GSU%u?he%%p%%nedf "A" with

met hyl 4- [ 7-pétraleomiethet, ibenzene topydnelor-kylgme; abllarinated dygrodanbons)- 5- yi |

W0 01/ 18004 PLH ggg%,p&gg@nﬂgqég gys! I@@%@ﬁﬁebgémcﬁ{ R IE: ehitdro-

4-[7-(3-chloro-4
Hpglr agol‘l@[ 4. fgrm]qmmh‘romnnetbape] %lsl@h@'ﬁe&m%%m%&%%lt @thgnahéﬁ%aB@nQJn of

2 [7”‘(3th| rere Ny ened“rg-bhgéeﬂndl'%lrgéft’-%ﬁtél’ﬁﬂ héihers such as diethy! ether, diiso-
i OX zyl am - 1-me - 3-
Hpyr azol of 4. @'—W}’b?tpleﬁntﬁ rabyd ﬂf‘fréﬁ‘gq- rﬁﬁ@éﬁ@oﬁa‘l‘:&% he@aﬂ‘l‘}r‘easz 10 4.3 g
I?: met hy: F4ét71y[e37eqj1 el mdnaraéingk gbmonpbthyl ether Lethyldnd gl?eqﬂrdmuelthyl
pyrazol o

t et rahydrofu tﬁ'ﬁﬂﬁé&fﬂ%n@ébg?g'e%&% 8?%&’?'& r%ﬂéﬁ&% a‘f@g}b %a%& s% [ r red at
60 for @Chouacstamide:dimethiylacsiamidel ddamadnylpyelidenser diseetoylermanaidar e
separated (pMFY; nitriles, such as acetonitrile; sulfoxides, such as dimethy! sulfoxide

(DMSOQ); nitro compounds, such as nitromethane or nitrobenzene; esters,

such as ethyl acetate, or mixtures of the solvents mentioned.

25 ltis furthermore possible to convert a radical X in a compound of the
formula | into another radical X, for example by hydrolysing an ester or a
cyano group to a COOH group.

Ester groups can be hydrolysed, for example, using NaOH or KOH in
water, water/THF or water/dioxane at temperatures between 0 and 100°.

30 Carboxylic acids can be converted into the corresponding carboxylic acid
chlorides, for example using thiony! chloride, and these can be converted
into carboxamides. Carbonitriles are obtained from these in a known
manner by elimination of water.

35 An acid of the formula | can be converted into the associated acid-addition
salt using a base, for example by reaction of equivalent amounts of the
acid and the base in an inert solvent, such as ethanol, and subsequent
evaporation. Particularly suitable bases for this reaction are those which



15 off and recrystallised from nethanol, giving 3.7 g of
- 3-[7-(8-chl oro- 4net hoxybenzyl am no) - 1- rret hyl - 3- propyl - 1

H pyrazoMP AVEYM pyri m di n-5-yl | propi orgc acid, mp. 178. P(g//glboé){og Son with
t he equival ent amount of nethanolic pot@assi um hydroxide 20 sol uti on gives
the potassiumsalt of the acid as an anorphous powder. Anal ogous reaction
of the est ergiverphysiologitalip aénapmaib& galis.ves t he conpounds 25

2-[7-(3-chl g*hg,fﬁygl’écﬁmsy +3I‘Q N Be Eﬁﬁ@éﬂe@nrﬂé Y borkesponding

L (a0 4 raeigl salilinpationlanalairopta Aralkaine sasinptal salis, o into the
pyrazol of 4. 3y ?ﬂe@ bhahé'é}nﬁohldrﬁéal@'lﬁm a@@sd (fo?%xample sodium hydroxide
oyt az0l oba. 186 "ﬁat%ﬁ?ﬂxrrpogaiﬁyﬁ'fﬁﬁyyr&e o3 gtgngdl by

razol o
‘ply[7 (|3 ?4nmémt:@laelgl|sunablferfz>yll'amem)tronareta19d>omqmomse&whl@sgwe
pyr azol o
o 2200 L S RS Godrf Rarbe e

pyrazol o[ 4. 3-d] pyri m din-5-yl]valeric acid, mp. 159; WO 01/ 18004

PCT/ EPOO/ 082@? éhéétt%r énﬁ?’a‘bd"é%td'ﬂ(h@'?@r%ﬂé)ﬂé@ﬁhé @dﬁ\lé@t)edjmfﬁaﬁrh%ss%- propyl -
Hpyr azol o[ 4 pyri m ol am p. 160; 5

I n-5-yl]valeric et han
7-17- (316h c%teq! grid-RedienrsAll Ysina e qﬁlﬁrefjpﬁ?r‘a@P%‘r%Wa '°H° edU'Va'
$YE $2?|30£14 3teﬁﬂ ?ﬁbhﬂls%fﬂhéb}abb@i@imécacﬁd acadinert solventI such as ethanol,
- enedi 0x
pyrazol o( 4rr§ E%/‘ﬁ 8%%964 ﬂﬁ{'] %@ﬁ# %‘(“,'Hgi&othslr@%rc%x ar& 'H particular,
2-{4-[7-(3- chbse whﬂcmgwbcptwbmlagdbalm acgeplamletsajtrs Bhys, dtog Ipossible to use
Hpyr azol of 4. 4!?\ n@ﬂ?«# éﬁ'é’gi l))(?éh%?%@ulﬂ.l é’éldlnerjl& Et hW@ﬁbﬂc aC|ds such

2-{4-[7-(3, 9 B
pyE azE)I 6%4 ?SWWPFHO@'P@ or PE?&%%C'Q%?% 'P@%‘ﬁ?’&um 2s Grtho-

3-[7-benzyl %Hd‘ébhbn&%diﬂ"or%ulﬁéﬁﬁdbc@ fdrrﬂiérﬁiﬁé@idbrﬂc@bmsr ir’ﬂpdﬂtl&u%r
yl ] propi onic m _no-

H pyrazol of 4aI§)(fm% y?ﬁ“ﬁﬁcHL narg?gﬁ%tb%ﬁyprin@%ug(gr31e¥erocya|c r%Xnobasm or poly-
S5- ][ 7-benzyl 86991@cérbwdyhcylmﬂfonrm%ulﬂ.:ridamdsa,zfot exampledfbpyid adid; acesic
y

4-1

| \7/al( gr Icﬁl o %Q4pl{§'gf%§g§ n%ﬁﬂa&l aC| diet ngl ceflc gmd mal?nlf q&:d succinic

20 acid, pimelic acnd fumanc aC|d maleic ac1d |act|c aCI , tartaric acid, malic
acid, citric acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic
acid, methane- or ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxy-
ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, naph-
thalenemono- and -disulfonic acids, and laurylsulfuric acid. Salts with

25 physiologically unacceptable acids, for example picrates, can be used for
the isolation and/or purification of the compounds of the formula |.

The invention furthermore relates to the use of the compounds of the
formula | and/or their physiologically acceptable salts for the preparation of

30 pharmaceutical preparations, in particular by non-chemical methods. They
can be converted here into a suitable dosage form together with at least
one solid, liquid and/or semi-liquid excipient or assistant and, if desired, in
combination with one or more further active ingredients.

35 The invention also relates to medicaments of the formula | and their physio-
logically acceptable salts as phosphodiesterase V inhibitors.

The invention furthermore relates to pharmaceutical preparations compris-



pyr azol 0[4 3-d] pyri mdin-5-yl]cycl ohexanecarboxylic aci d

- 4-[7-(83,4 t hyl enedi oxybenzyl ami no) - 1- met hyl - 3- pr opyl -
pyr azol O[WPQ !ﬁ‘/’ Pri i di n-5-yl]cycl ohequaecar boxylic acid. l!q';‘Ana %)6)8%1537

reactions give the conpounds 35
5-[7-(3-chl or o- 4- net hoxybenzyl am no) - 1- net hyl - 3-1 sopro

-1 :
Tzé r az ol[ (7)[ ? ing di least ane |Cﬂﬂfpo}dtr)1}1\ﬁ€fltlb$ ifer nsu)ia d ané'{Rf I mfyf%mmolgam"y m p.
et hoxybenzyl am no) - 1-met hyl -3-ethyl-1 H WO
01/ 18004 PC%/CEE’B%VPgengs@ 16 pyrazol o[ 4. 3-d] pyrimdin-5-yl]butyric acid,
mp. 176; 4-[7-(3,4-nethyl enedi oxybenzyl am no) - 1- met hyl - 3- et hyl -
Hpyr azol o[ 4 T?néébﬁ)fé Qi‘aﬂioﬂs%ah' Héused as needidaments. irlBimab or veterinary

byt avol 51 4 TSI SURAPE S Blls P doahprifp @“%%uestames which
gyE ;z( |3 ?4mairbxduetabtda foxyebtmanamexmpplB—cm'aHypa@nt@lahm topi¢al @dministra-

olo O
4-[7-benzyl ﬁhwn%ﬁqhmr@hp?%wlrﬁﬁwqd\& Em;g foiLég pﬁ \Fvnater vege-l ] butyric
acid, mp. Zeble dis, bepzyl(aic@nﬂlarajkwene I;iq%tgr]yq:er% net hyl - 1
Hpyr azol of 4. tAncdtayd | Iéiirfé @aﬂbd MfelsC s@eh s Iéﬂt@se BBQtarch magnesium

ﬁp£/r7a§§|1§[ Ze égéqaf%%ftp qy \2 é]e? gw%%)‘e]’fo&gr% er Bm?rfgén a}s in particular,

4-[7-benzyl atabms Jp|l1©tdmﬁtec8tametbybaﬂsules powders, granules, syrups, juices or

o 205 b g el oo S ot st o

. 3-d] pyri marenteiayac]mwsiratmra@ecﬁohnﬂqﬂs pgeferably 0|I based or aqueous
(3- ”Et A, réjsx{!mbng é}hQRsdes]or |mplants and suitable for

s
5 Dy (2% |[ otps ol a8 oIS cereary . acwders: 16 rivel com-

[1; ((j]prH él!bridsﬁnh y lavst Béllybpﬂmﬂsé,d andthelreSultant Iyophllls?tes used, for

chl or obe

4. 3-d] pyri n$MR'S ytﬂr]qb pﬁ?‘?%nﬁg?éf 'W@'oqﬁégfp&g%x%ﬁg r'Q(a‘g»awtlr%nxture of
P'c% gE PSI) / ggtz ingicated ﬁhaym[ meobeemetanryswapdtqmomprrse@ese&tants sugpas1/ 18004
of 3-chl oro- E’E”F%Kts éenzﬂ%{}é{éﬁgg Qbﬂ%r%?hﬂ@?&ém ?émrs ?%ﬁ\luﬁsﬁeﬁs anﬁe;t gdg
at 110 f2§ 4saitsufios moﬁlfwg theoPsmelic prassHis ufer sub éng

[ m|—|

%%t%ortaé‘ BHQent i onal

wor k-up,  gi Vf|Aighigs %nﬁld?fa Hﬁ?&l}ﬂf of further active mgredlents for example one or
4-[7-(3-chl oro-4- gEt oxybenzyl am no) - 1- net hyl - propyl

H pyr azol o 4TI VRGN d| n-5-yl ] benzoat e.

The compounds of the formula | and their physiologically acceptable salts
25 can be used for combatting ilinesses in which an increase in the cGMP
(cycloguanosine monophosphate) level leads to inhibition or prevention of
inflammation and muscle relaxation. The compounds according to the
invention can particularly be used in particular in the treatment of ilinesses
of the cardiovascular system and for the treatment and/or therapy of
30 potency disorders.

In general, the substances according to the invention are preferably
administered in doses between about 1 and 500 mg, in particular between
5 and 100 mg, per dosage unit. The daily dose is preferably between about
35 0.02 and 10 mg/kg of body weight. However, the specific dose for each
patient depends on a wide variety of factors, for example on the efficacy of
the specific compound employed, on the age, body weight, general state of
health, sex, on the diet, on the time and method of administration, on the



Anal ogously to Exanmple 2, 1.2 g of the ester give 1.0 g of
- 4-[7-(83-chl oro-4- net hoxybenzyl am no) - 1- et hyl - 3-propyl -1 i;b
pyr azol o[‘ﬁ 81 b‘] B@/rl m di n- 5 yl ] benzoi c a1c1| d, ethanol am ne sa 139. 10
Anal ogously to Example 1, "B" and 3, 4-net hyI enedi oxybenzyl ani ne gi ve net hyl
4-17- (3, 4- met hyl enedi oxybenzyl am no) - 1- met hyl - 3- prop

pyr azol o[ 4. Bxdietion rateli meém?m%%ﬁﬂmf@twr&ﬁﬂerﬁy@}( HT%/E?@'CPI?érdé%f gi ves
4-[7-(3, 4- Wf‘drgful Fd‘@Fli &MB@ })graﬁwbslomtdmhm?str@mnyé plefbrréd.

pyrazol o[ 4. 3 pyri m enzoi ¢ acid. Anal ogous reactions gl ve the
conpound 4-[7-(3-chl oro 4 rret hoxybenzyl am no) - 1- et hyl - 3- pr opyl -

Hpyr azol 0[4 Aosifeparid belbiw) <fi-tgimpestoyesiart giveadn 8C. bl thedollowingal t mp. 114

20" and 4, le

20 20 el T e RO YRR AR Bl s by,
of 3-[7-(3- dhem‘rmscladmsuedxymnegwm t@or,vetwaeatz@ndsﬂpd@pw@ng on the

H pyr azol of 4co°h ﬂmaﬁw 6‘f“tﬂé 'éngrarbhgétomé)mlﬁu?é?isdeﬂr%téd &nﬁ@shwadce@té of

t hi onyl chlorl are stirre | or onet hane for 'I;; | vent is
removed, gi \,qrr@clglo[qmema@m theophrsas 36SARAIIG %Waf"‘h% tﬁ'cgpyl 30 1

H- pyr azol of dovasr&oRiiih @uﬁafeéwd/bl«@pscsratemxdndqhéqrroaect i parified bychroma-

tc(r)ﬁczl;]flrr@ﬁg |oﬂn£ﬁto aqueglllca gel andi%r%y crysta[llsa o;‘or one hour, giving, after

3-[7-(3-chl oro-4-net hoxybenzyl am no) - 1- met hyl 3- propyl

H pyrazol of ] Fg@cgzgl 5 1 equival ent of
DVF and 1 egM g%gééﬁ%g{rgéﬁ?ﬁ % %?écge ar"g%a I ssol ve |Nrﬂ1 acetonitrile at O.
1 equi val ent of 3-[7-(3-chl or o- 4EABt(fast @embamkardment) N/ 18004

PCT/ EPOO/ 08257 -18 1- net hyl - 3- propyl -

H pyrazol o[ 4_3-d] pyri m di n-5-yl ] propi onam’ de is then added. The m xture is
stirred r . Conventional work-up gives

3-[7-(3-chl oro 4- met hoxybenzyl am no) - 1- et hyl - 3- pr opyl -

el ogousty 2 EKETRMYS f'VC%'(’lﬁ‘#J%%Yi‘?&é’rf’bk?%’#s@ﬁéi@éfﬁ dppiRgwee ©
chl or opyri mi yl]prep[dmale'andvleg wmﬂ&cblmgétmptmmbma@m("&«rﬁ hﬁ‘e5(bm}@§ t he

follow 10 i n ° f
m?é”tﬁ@gdﬁ'oxyr@d C(y\ﬂﬁl;‘% arePlst irred for 12 hours at 60 |n the presence 0

4[7(34et ylen ROpP/ 'aL
[ 4. 3- d] BQ i npatasskny cpianate.cAdes titratign, the solve t is remove e mlx-

T P00/08257
mp.

[h[g fj ]3 4- et Mée@eéhtgéml@anwbanwmonu redikylp, 3givinegpwle b UflfmeWDB@W-
pyri - nic.ac

57 (5P ot e e hB R ERYBRAAIARI): 1imaty - SRyl Rvazpia ftls

[4 3-d] pyr i npghimicinB-yjprbpicnateias @, catourless oil.

7-[7-(3, 4- et hyl enedi oxybenzyl am no) - 1- net hyl - 3-propyl -1 H pyrazol o

[ 4. 3- d]p rimdin-5-yl]heptanoic acid,

2-{4-[ 7-23, 4hoalogosseanelighehdy| ani no) - 1- met hyl - 3- pr opyl -1 H 25

pyr azol 0[4 3-d] pyri mdi n-5- yI]cycI ohexyl -1-yl }acetic acid,

4-17-(3

et hytheralgtﬂlyloé( )(?%RIZO% A ethyis gPotpw hie p)ﬁgaggl%h%-cﬁ'b\?ﬁ’rrn? |r(1)-|59yl]-
acetate gives
methyl 2-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
30 pyrazolo[4.3-d]pyrimidin-5-yl]acetate.

Analogous reaction of 3,4-methylenedioxybenzylamine

with methy! 3-[7-chloro-1-methyl-3-propyl-1H-pyrazoio[4.3-d]pyrimidin-S-yl}-
35 propionate gives
methyl 3-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]propionate.



?%pzrinLd:n-5&yl]cyclohexanecarboxylic acid, 30

, 4- et hyl enedi oxybenzyl am no) - 1- net hyl - 3- propyl - 1H

d] py¥9? /40 5- y| | )t;enzo%/c aci d) g Propy PR as7

(3, 4- et hyl enedi oxybenzyl am no) - 1- r?szthyl 3-propyl -1 H pyrazolo

d] pyri mdi n-5-yl]benzoic acid, 35
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with methy! 5-[7-chloro-1-methyl-3-propyi-1H-pyrazolo[4.3-d]pyrimidin-5-yl]-
valerate gives

methyl 5-[7-(3-chloro-4-methoxybenzylamino)-1-methyi-3-propyl-1H-
20 pyrazolo[4.3-d]pyrimidin-5-yl]valerate.

Analogous reaction of 3,4-methylenedioxybenzylamine
with methyi 5-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4.3-d]pyrimidin-5-yl]-
25 valerate gives
methyl 5-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yljvalerate.

Analogous reaction of “A”

30
with methyl 7-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4.3-d]pyrimidin-5-yi}-
heptanoate gives
methy! 7-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]heptanoate.
35

Analogous reaction of 3,4-methylenedioxybenzylamine

with methyl 7-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4.3-d]pyrimidin-5-yl]-



-(3-chl oro- 4- et hoxybenzyl am no) - 1- net hyl - 3- propyl -1 H-pyrazolo 35
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.3-d]pyrinmdin-5-yl]valeric acid, ~“WD 01/18004 PCT/ EP00/ 08257 -20
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Analogous reaction of benzylamine
20
with methy! 3-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4.3-d]pyrimidin-5-yl]-
propionate gives
methyl 3-[7-benzylamino-1-methyl-3-propyl-1H-pyrazolo[4.3-d]-
pyrimidin-5-yl]propionate;
25
with methyl 4-[7-chloro-1-methyl-3-propyl-1H-pyrazolo{4.3-d]pyrimidin-5-yl]-
butyrate gives
methyl 4-[7-benzylamino-1-methyl-3-propyl-1H-pyrazolo[4.3-d]-
pyrimidin-5-yllbutyrate;
30
with methyl 5-[7-chloro-1-methyl-3-propyl-1H-pyrazolo{4.3-d]pyrimidin-5-yl]-
valerate gives
methyl 5-[7-benzylamino-1-methyl-3-propyl-1H-pyrazolo[4.3-d]-
pyrimidin-5-yl]valerate.
35
Analogous reaction of “A”

with methyl 4-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4.3-d]pyrimidin-5-yl]-



WO 01/ 18004 PCT/ EPOO/ 08257 -21 pyrazol o[ 4. 3-d] pyri m din-5-yl]benzoic acid,
. 4-[7-(3-chl oro-4-i sopropoxybenzyl am no) - 1- net hyl - 3- propyl

pyrazol oMO 8V i m di n-5-yl ] phenyl aceti ¢ acid. 5 Exanpllé&':/ﬁl}?eogg Yon
anal ogously to Exanples 1 and 2 gives't ﬁe conmpound 10
[ 7- (3-chl or o- 4- met hoxybenzyl am no) - 1- met hyl - 3- propyl -1
H- pyr azol o[ 4y8lotiepgnécartioxylsteygines hoxy] aceti c aci d, et hanol ami ne salt, mp.
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pharmaceutical preparations: Exa gTyﬁ Inhectl on Vi alls A sol ution of 100
g of an active i myraznled:3-gipwrimd leyclphexpnecabexyldes odi um
hydr ogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5 using

2N hyd hl ori [.d ile fil - - [ i nj [ ials,
yophi | | Sed AnteRckpR of pe-mearerefother VB SR s er | o conditi one.
At v e v A
melted with 100 g%%%gﬁéidﬁfrﬁﬂﬁ”'g%ﬁ iélgéséélﬁ)%agg%%gétgmter, poured into

nmoul ds and 15 allowed to cool. Each suppository contains 20 ng of active

i ngr edi ent.e%%nﬁ@@rc Solution A solution is prepared from1l g of an
active ingr of the formula I, 20 9.38 g of NaH2P04 ~ 2 H20, 28.48 ¢

of Na2HB8a ~ 12 H20 and 0.1 g of benzal koniumchloride in 940 m of
bi di stilled a3test métrsyl BHI7i(3-crtiprasd-ankthoxybehzyaminbhd -reethyl-Bepropgl-made up
ril

to 1 1 d i i LAl j ti : it t he f
of eye dr opsl Ry SOl IR e Yo farrd b S A SR et 00 O
fornul a | artydrofusan @ HR) aadsafieroaddiier of rf{g 0% Natdticstirfriiat $@ns. 30

Ex le E T 1 . ; ;. ; | |
Bxanpl e £ TEPBHGrg Mo sidiich of 16 AE) AL POSIE et orS sbparated il a |

Kg o otato starch, 0. f c.and Q.1 kg of
magnesi U@ st@féﬂaﬂéeﬁirysgﬁ“ o ngthagol. ghviag §%|{<g 03%@2{?@9@9[9{ [ manner in
such a way tr‘héihdic?ﬁén afniid)ef-nnyi8-prophd- 1ippiazeii[4 Bedjpyamidindayl]- WO
01118004 PCT/ EP00108257 -23 J;é,arrpl e F. Coated tablets Tablets are pressed
anal ogousl y POPENGACE. B-Bnli’®ubsequent Iy coated in a conventional nanner
wWth a coating of sucrose, potato starch, talc, 5 tragacanth and dye.

Exappl e G Cé‘f?g;%r%ﬁon with the equivalent amount of methanolic potassium hydroxide
20 solution gives the potassium salt of the acid as an amorphous powder.

Analogous reaction of the esters mentioned in Example 1 gives the com-
pounds

25 2-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propy!-1H-
pyrazolo[4.3-d]pyrimidin-5-yljacetic acid,

3-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yljpropionic acid,
30
4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]butyric acid, m.p. 152

4-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
35  pyrazolo[4.3-d]pyrimidin-5-yl]butyric acid, m.p. 172°;

5-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]valeric acid, m.p. 159°,



2 kg of active ingredient of the fornula | are introduced into hard

. gel atine 10 capsules in a conventional manner in such a

capsul e YNPHINY 20 ng of the active ingredient. Exanpleweﬁwgnpou es 15 A
solution of 1 kg of active ingredient gg'the formula | in 60 | of
bidistilled water is sterile filtered, transferred into anpoul es,

| yophi | i sed under sterile conditions and seal ed under sterile conditions.

Each anpoul e con;?fv &, &Qn&ﬁy@heﬁ&%(&ﬁﬁniﬂ%%)qm‘netﬂﬁ -FprepyiaH-: I nhal ation

spray 14 g of ac e'rngre myl'a | are d ol 10 I of
i sotonic Naoyrwl@{&%d]pyamdtmé -yiyalerica¢id. ethangfaming §|3|??rﬁt9\;qg9?rprer ci al on

avai l abl e spray containers with a purrp mechani sm The sol ution can be

sprayed 25 into the uth or a
correspofds to a dgséoﬁ?loé%ﬁdpe@’oﬂ yﬁg U\é)ﬁlwgy %P%Eé’m 08257
-24Pat ent Clpzfaz()lé[/.l Taimeimidn- ﬁiyl]hbpta‘rmmamd | R ~CHZHNR2ZI1T NN N-X R~

in which and R2 are each, independently of one another, H A OH OA

or Hal, 10 R~ and R2 together are alternati vel¥ al kyl ene haV| ng 3-5 carbon
at ons, -OCHZ CHZ-{7-(TAemeshglenedioxgbergylaming)-1-oethp-TRry-1H5 R3 and R4

are each, 4 ] imigfRsaMPeptinoi@agidt! or A X is R5, Rs or R which
i's m)nosubstltut egﬁg G?-I%ﬂ RS 1Is mgar or branched al kyl ene having 1-10

carbon 46 atoms, in Whl ch one or two CH2 groups nay be replaced by -CH=CH
groups, O S or 3Or4.R6( IB—‘E:hldr@l@ﬁidﬂ)ﬁxybenZyiahmad))ky-lmaéthyll-@peomdvhHrg 5-12

(C:J?Jr\llt—)&n ?JtOC\)I%ﬂaB‘Plga\#di henfaén §I’¥Jwg%gﬁth¥'r} 5?0% 6 carbon at orcr:sg\lezind

Hal is F, C, Br or I, ~ WD 01/ 18004 PCT/ EPOO/ 08257 - 25
2—{4-[7—(3,4—methy|enedloxybenzylamlno)-1 -methyl-3-propyl-1H-
15  pyrazolo[4.3-d]pyrimidin-5-yl]cyclohexyl-1-yl}acetic acid,

3-[7-benzylamino-1-methyl-3-propyl-1 H-pyrazolo[4.3-d]pyrimidin-5-
yl]propionic acid,

20 4-[7-benzylamino-1-methyl-3-propyl-1 H-pyrazolo[4.3-d]pyrimidin-5-
yl]butyric acid,

5-[7-benzylamino-1-methyl-3-propyl-1 H-pyrazolo[4.3-d]pyrimidin-5-
yllvaleric acid, m.p. 185°;
25
4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-ylJcyclohexanecarboxylic acid,

4-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
30 pyrazolo[4.3-d]pyrimidin-5-yljcyclohexanecarboxylic acid.
Analogous reactions give the compounds

35 5-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-isopropyl-1 H-
pyrazolo[4.3-d]pyrimidin-5-yl]valeric acid, cyclohexylamine salt, m.p. 148°;

4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-ethyl-1H-



and their physiologically acceptable salts and sol vates. 2. Conpounds of
. the formula | according to CQaiml1l 5 (a)

5- [ 7- ( 3- SHPOHEBMY et hoxybenzyl ani no) - 1-get hyl - 3- propyl - 1 FCT/ERI0/08257
Hpyr azol o[ 4. 3-d] pyri mi di n-5-yl ] pent anoi ¢ acid; (b)
4-[7-(3-chl oro-4-nmet hoxybenzyl am no) - 1- net hyl - 3-70r opyl -1 H10
pyr azol o[ 4. Pydkzolojda3-dipyririgin-betlbutyricaagid, M )176°;

4- [ g_— ( 3,54- lrrﬂ)h%/I enedi oxébe%yl Sm' no) - 1- met hyl - 3- propyl - 1Hpyr azol o[ 4. 3- d] pyr
i mdin-5-y utyric acid; 5-] 7- (benzyl am.np) - 1- net hyl - 3-propyl -1

H pyr azol o[ 4. 3-d] pyr4‘[ﬁ'ﬂ3’ﬁ=’§eéfﬂyf€b’@ﬁ’£%gﬁezégmo)éﬁ'@%ﬁgré’eﬁm%ilﬁ'l og?lcal ly
accept abl e ssrhgolaH3-byHihiRn-530bBityrie acidss.g. 087 he preparation of
conmpounds of 'the formula | according to Claim1 and their salts,

characterised in that 25 a) a conpound of the fornula Il R3 L N~ N"' ~1
N ~N X R4 in whi ch 87-R3-chRfoahmehaxybenzylaatineettethylQ-methyl;1tnd L is C,

Br, OH, SCH3 Ghi @ridH 8ok O gr oup)onge: WO 01/ 18004

PCT/ EPOO/ 082%‘85_?@8[‘??(&]%%@?@3%%‘{'w‘@ﬂéﬁbﬂguﬁ'&?o % he formula 111 RL GH2 ~ -
1l 2N ~ R2 5 in which R and R2 are as defined, or 10 b) a radical Xin
a conpound of the foyp@ 4mbthylaiadokydtnzplaminoPt fethylcddiethayl- Moy, for

o oup | 0y chyakplatd ardpyrpidn S Blte B, Wb SFHP O converting & G

4-[7-benzylamino-1-methyl-3-ethyl-1H-pyrazolo[4.3-d]pyrimidin-
5-yllbutyric acid, m.p. 208°,

15 4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-methyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]butyric acid, m.p. 250°;

4-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-methyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yljbutyric acid, m.p. 225°;
20
4-[7-benzylamino-1-methyl-3-methyl-1H-pyrazolof4.3-d]-
pyrimidin-5-yl]butyric acid, m.p. 201°;

5-[7-(4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
25  [4.3-d]pyrimidin-5-yl]valeric acid, m.p. 160°;

5-[7-(3-methoxybenzylamino)-1-methyl-3-propy!-1H-pyrazoio-
[4.3-d]pyrimidin-5-ylvaleric acid, m.p. 141°;

30 5-[7-(4-chlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
[4.3-d]pyrimidin-5-yl]valeric acid, m.p. 148°;

5-[7-(3-chlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
{4.3-d]pyrimidin-5-yl]valeric acid, m.p. 151°.
35
Example 3

A mixture of 1.8 g of methyl 4-[7-chloro-1-methyl-3-propyl-1H-pyrazolo-
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() -p333 4—i 9—(gﬁt'—iﬁﬁyle%\gdioxybenzylamlno)-1 -methyl-3-propyl-1H-pyrazolo-
[4.3-d]pyrimidin-5-yl]butyric acid,

15 3-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propy!-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yl}propionic acid,

5-[7-(3,4-ethylenedioxybenzylamino)-1-methyi-3-propyl-1H-pyrazolo-
[4.3-d]pyrimidin-5-yl]valeric acid,
20
7-[7+(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyl-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yl]heptanoic acid,

2-{4-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyl-1H-
25  pyrazolo[4.3-d]pyrimidin-5-yllcyclohexyl-1-yl}acetic acid,

4-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyl-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yl]cyclohexanecarboxylic acid,

30 4-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyl-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yl]benzoic acid,

4-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propy|-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yl]benzoic acid,
35
4-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyi-1H-pyrazolo-
[4.3-d]pyrimidin-5-ylJphenylacetic acid.
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15

2-{4-[7-(3,4-dichlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
[4.3-d]pyrimidin-5-yl]cyclohexyl-1-yl}acetic acid,

4-[7-(3,4-dichlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
20 [4.3-d]pyrimidin-5-yl]cyclohexanecarboxylic acid,

4-7-(3,4-dichlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
[4.3-d]pyrimidin-5-yl]benzoic acid,

25 4-[7-(3,4-dichlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
[4.3-d]pyrimidin-5-yl]phenylacetic acid.

Analogous reaction with 3-chloro-4-ethoxybenzylamine gives the following
the compounds
30
4-[7-(3-chloro-4-ethoxybenzylamino)-1-methyl-3-propyl-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yl]butyric acid,

3-[7-(3-chloro-4-ethoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
35 [4.3-d]pyrimidin-5-yl]propionic acid,

5-[7-(3-chloro-4-ethoxybenzylamino)-1-methyl-3-propyl-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yl]valeric acid,
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4-[7-(3-chloro-4-ethoxybenzylamino)-1-methyl-3-propyl-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yi]cyclohexanecarboxylic acid,
10
4-[7~(3-chloro-4-ethoxybenzylamino)-1-methyl-3-propyl-1 H-pyrazolo-
[4.3-d]pyrimidin-5-yl]benzoic acid,

4-[7-(3-chloro-4-ethoxybenzylamino)-1 -methyl-3-propy!-1H-pyrazolo-
15 [4.3-d]pyrimidin-5-yl]phenylacetic acid.

Analogous reaction with 3-chloro-4-isopropoxybenzylamine gives the
following compounds

20 4-[7-(3-chloro-4-isopropoxybenzylamino)-1 -methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]butyric acid,

3-[7-(3-chloro-4-isopropoxybenzylamino)-1-methyl-3-propy!l-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]propionic acid,
25
5-[7-(3-chloro-4-isopropoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yljvaleric acid,

7-{7-(3-chloro-4-isopropoxybenzylamino)-1-methyl-3-propyl-1H-
30 pyrazolo[4.3-d]pyrimidin-5-yl]heptanoic acid,

2-{4-[7-(3-chloro-4-isopropoxybenzylamino)-1 -methyl-3-propyi-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]cyclohexyl-1-yl}acetic acid,

35 4-[7-(3-chloro-4-isopropoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-ylJcyclohexanecarboxylic acid,

4-[7-(3-chloro-4-isopropoxybenzylamino)-1-methyl-3-propyl-1 H-



?SL'S;)-x]{]]AU_4*A?YNC! 1]
© 10S# 20%&' () -y! I 10%HHE () - ! t! 10% H H& () - f mLO%& () - @ 0% sfoloksGl 0%
-4 s aé&%é LI 10y/ 1048 ()- 9. LQUR () - & N[L(()z%i-l&' M‘%’f&g’ﬁg()- 0
(10%4& ()- &s' 10%4& ()- Ga~aaaObgbhbi bibdYNCI 11! 10 10H 10H 10H910%4& () -
@10%& ()- L5: 10%4& ()- 410%& U} F1109%4& ()- j bbcMe{ccc}A?YNCI!!!
10f , 109%4& ( pyrazadepas3-gipyrividm-Bevilpenzgic BowMHe: () - 3! s! 109R&&' () - F! Ts! 1097 HT
go%F?)cag?d!igeaBYNC! 11 10y 10%4& ()- S3 10%4& ()-310%K& () -

0448 () - 3! yz10%H& () - 10%4& () - 4 e () - &
ok () @ ) 0od (- Siooasppropoxyompaiaming ) 1-metnyl Spropyid) -
110964 () - ﬁéléﬂg&@aﬁﬁh'ald@ AylaBefiSatiy. ! Lf5! 1094H& () - 2f 10%4&: () -
9. g10%4&! ()?ﬁ’{rx- 0 (1) 1100 'P;‘? gggg&hhﬁlhi- gEC! ! 1] 0 0
10H {yz18965& ()-s109%& ()-!{f10965& ()-S109%6& ()- !P! 10% 5= 5& ()- 10H

10H i ~iii QjgldmglE7 ! ! 10& 1096& ()-!L109B58& ()-!y&Y
1096 5f 5& ()- T109%m& ()- &L0YB& ()- 3! 10965& ()-j &KKK:1j11z[<ECIII! 10Y

Reaction analogously to Examples 1 and 2 gives the compound

10  [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1 H-pyrazolo[4.3-d}-
pyrimidin-5-yimethoxyJacetic acid, ethanolamine salt, m.p. 138°.
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210948 () - 3q}sQr@_|§‘N(ﬁydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.
10

Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | is melted with
100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and
15  allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,

20 9.38 g of NaH,PO4 - 2 H,0, 28.48 g of Na;HPO,4 - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 mi of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.

25 Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

30 Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is

pressed to give tablets in a conventional manner in such a way that each
35 tablet contains 10 mg of active ingredient.
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2 kg of active ingredient of the formula | are introduced into hard gelatine
10  capsules in a conventional manner in such a way that each capsule
contains 20 mg of the active ingredient.

Example H: Ampoules

15 A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.

20 Example I: Inhalation spray

14 g of active ingredient of the formula | are dissolved in 10 | of isotonic
NaCl solution, and the solution is transferred into commercially available
spray containers with a pump mechanism. The solution can be sprayed

25  into the mouth or nose. One spray shot (about 0.1 ml) corresponds to a
dose of about 0.14 mg.
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R1
CH
R< N
R2
N\ A
N X
5 Re
in which
R'and R?® are each, independently of one another, H, A, OH, OA
or Hal,
10
R'and R?  together are alternatively alkylene having 3-5 carbon
atoms, -O-CH2-CH2-, -CH2-O-CH2-, -O-CH2-O- or
-O-CH2-CH2-O-,
15 R®and R* are each, independently of one another, are H or A,
X is R® R® or R” which is monosubstituted by R®,
R® is linear or branched alkylene having 1-10 carbon
20 atoms, in which one or two CH, groups may be
replaced by -CH=CH- groups, O, S or SO,
R® is cycloalky! or cycloalkylalkylene having 5-12 carbon
atoms,
25
R’ is phenyl or phenylmethyl,
R® is COOH, COOA, CONH,, CONHA, CON(A), or CN,
30 A is alkyl having from 1 to 6 carbon atoms, and

Hal is F, Cl, Brorl,
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(a)  5-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-ylJpentanoic acid;

(b)  4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
10 pyrazolo[4.3-d]pyrimidin-5-yl]benzoic acid;

(c)  4-7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4.3-d]pyrimidin-5-yl]butyric acid;

15 (d)  5-[7-(benzylamino)-1-methyl-3-propyl-1H-pyrazolo[4.3-d]-
pyrimidin-5-yl]pentanoic acid,;

and their physiologically acceptable salts and solvates.
20 3. Process for the preparation
of compounds of the formula | according to Claim 1 and their salts,

characterised in that

25
a) acompound of the formula Il
R3 L
\
N~Z"n I
N
NSNS
N X
R4
in which
30

R® R*and X are as defined in Claim 1,

and L is Cl, Br, OH, SCH; or a reactive esterified OH group,
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is reacted with a compound of the formula il

Rt

CH,
HN" m

5 in which
R' and R? are as defined,

or

10
b) a radical X in a compound of the formula | is converted into
another radical X by, for example, hydrolysing an ester group to a
COOH group or converting a COOH group into an amide or into a
cyano group

15
and/or in that a compound of the formula | is converted into one of
its salts.

4. Process for the preparation of pharmaceutical preparations, charac-
20 terised in that a compound of the formula | according to Claim 1
and/or one of its physiologically acceptable salts and solvates is
converted into a suitable dosage form together with at least one
solid, liquid or semi-liquid excipient or assistant.

25 & Pharmaceutical preparation, characterised by a content of at least
one compound of the formula | according to Claim 1 and/or one of
its physiologically acceptable salts and solvates.

6. Compounds of the formula | according to Claim 1 and their physio-
30 logically acceptable salts and solvates for combating disorders of
the cardiovascular system and for the treatment and/or therapy of
potency disorders.

7. Medicaments of the formula | according to Claim 1 and their physio-
35 logically acceptable salts and solvates as phosphodiesterase V
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5 medicament.

9. Use of compounds of the formula | according to Claim 1 and/or their
physiologically acceptable salts and solvates for the preparation of a
medicament for combating disorders of the cardiovascular system

10 and for the treatment and/or therapy of potency disorders.



