. WO 02/ 45716 PCT/ EPOL/ 13036 Use of pyrazolo[4, 3-d]pyrimdines 5 10 I n
which R1 and R2 are each, independently of one another, H A OH OA 15 or
Hal , R angygR/dseget her are alternatively al kyl ene havi ng E12Emankose

atons, -OCH2-CH2-, -CH2-O-CH2-, -OCH2-O or -OCH2-CH2-O, R3 and R4 are
each, independently of one another, Hor A 20 Xis R5, R6 or R7, each of

whi ch is nonosubstituted by R8, R5 is linear or branched al k

1-10 carbon atons, in vvhi ch one or two CH2 groups nay be rleEy]iummmmmmmmmm
- CH=CH 0, S

5-12 carbon 25 atoms, | R? .lgi%ﬂtiyﬁ%é@%?élp&érﬁﬁf e s o R "
CONHz2, CONHA, CO\I(A)Z or CN, A is alkyl having from1l to 6 carbon atons,

and Hal is Fyr |n¥§rﬁtld?{rélate§(i’o%@u§§%'fEoﬁ‘l@%ﬁh@&%@l fdrﬁhuﬂ&ﬁ.epf‘ able salts

and sol vat es preparation canent or In iting the growmh

of neopl astic ceI | s. 35 The invention relates to the use of co
the formula | Pyrimi di ne derivatives are=aFsci®sed, for exanpl %m\mmmmww
188 and WD 93/06104. The use of Q%'g poynds i s descri bed .
5,948, 911. WD 02/ 45716 RCT/ ERALAI3038 2\Q 5/40 15 *a00002

\
N

/ =~ "N Re |
N |
10 N\ \N )\ «
@ <
in which
R' and R? are each, independently of one another, H, A, OH, OA
15 or Hal,
R'and R? together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -CH>-O-CH.-, -O-CH5-O- or
-0-CH,-CH,-0O-,
R® and R* are each, independently of one another, H or A,
20 X is R’ R® or R’, each of 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- groups, O, S or SO,
R® is cycloalkyl or cycloalkylalkylene having 5-12 carbon
. 25 atoms,
R’ is phenyl or phenylmethy!,
R® is COOH, COOA, CONH,, 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 for the preparation

of a medicament for inhibiting the growth of neoplastic celis.

Pyrimidine derivatives are disclosed, for example, in EP 201 188 and
WO 93/06104.
35 The use of other compounds is described in US 5,948,911.



20 1* 25 30 35 The invention had the object of finding novel conpounds
havi ng val uable properties, in particular those which can used for the
prepar at i ogy®@h2/4spRMI canents. The conpounds of the fornul a pcapebiiibedsr salts
have very val uabl e pharnacol ogical properties and are well tolerated. In
particular, they exhibit specific inhibi“1ion of cGW phosphodi esterase
(PDE V). Quinazolines having a cGW phosphodi esterase-inhibiting activity
are described, for exanple, in J. Med. Chem 36, 3765 (1993) and ibid. 37,
2106 (1994). The biol ogjcal, activity.of the ¢ ounds_ of t.he for al can
e detr- i T4 BYeRUTROAS e Shiekt bY iinbr VB REREP Lo hevitB yshiAble 2 ' The
affinity of tdnepeniepoimnuartiagiaotriisegwhichtdae useddor thenpfeparat@viPobind cAVP
phosphodi est%@agﬁhén%eterm ned by neasuring their |1C50 val ues (concen-
iDIto

tration of the 1n or needed to achieve 50%inhibition of the enzyme
activi t%é. The determ nations can be carried out using enzynes isolated by
th

known hodhd ESthpEARdRb RN férmUiBABRPheftses. havld v e@luablg 1, 10, 311).
The experinment can e,éqc?irrl ed out Uysi n%a} d'{éigd bat ch nmet hod of WJ.
1|t9 ra 8).

Thonpson and RAEKMaEH RTQR&THER B8RP 28 The conpounds are

t her ef or e suilhparicdiar, thdeekhibidisproific ifihibitionesfc@MPfpHdsphodi@stirasascul ar
system in p p’tEgﬁiar cardiac insufficiency, and for the treat- nent and/or
t her apy of iﬂ% e (erectile dysfunction). The use of substituted
pyrazol1o(§)yri m di nones for the treatnent of inpo- tence is described, for

exanpl €l i n \&iﬂgéé a\ﬁﬁgammr@b%i&ftér%‘ééliﬁﬁibﬁﬁwg‘ iRy tpes of

phenyl ephri ne-1nduced con- Yractions |n corpus _cavernosum preparati ons of

rabbits. Thi sd%"icabeg,if@apxamq,dﬂJcM?%@*@@ﬂr&%Wéﬁe(a?%b?n@Mﬁpﬁ, by the
hod descriZigd (1998). Hol ngui st et al. in J. Uol., 150, 1310-1315 (1993).
02/ 45716 PCT/ EPO1/13036 5 10 O

The biological activity of the compounds of the formula | can be deter-
mined by methods as described, for example, in WO 93/06104. The
affinity of the compounds according to the invention for cGMP and cAMP
phosphodiesterase is determined by measuring their ICsp values (concen-
tration of the inhibitor needed 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
experiment can be carried out using a modified batch method of W.J.
Thompson and M.M. Appleman (Biochem. 1979, 18, 5228).

15

20

. 25 The compounds are therefore suitable for the treatment of illnesses of the
cardiovascular system, in particular cardiac insufficiency, and for the treat-
ment and/or therapy of impotence (erectile dysfunction).

The use of substituted pyrazolopyrimidinones for the treatment of impo-
30 tence is described, for example, in WO 94/28902.
The compounds are effective as inhibitors of phenylephrine-induced con-
tractions in corpus cavernosum preparations of rabbits. This biological
action can be demonstrated, for example, by the method described by

35 F. Holmquist et al. in J. Urol., 150, 1310-1315 (1993).



15 20 25 30 35 -3 The inhibition of the contraction denonstrates the

ef fecti veness of the conpounds according to the invention for the therapy
and/ or trestomMs7mf i npotence. Surprisingly, it has been HGUERDINBESG t he
conpounds of the formula | are suitableyfor the treatnent of cancer. The
I nvention relates to the use of the conpounds of the formula I and their
physi ol ogi cally acceptable salts and/or solvates for the preparation of a
medi cament for inhibiting the growh of neoplastic cells. The term

neopl astic cells |5 0, : ek | rt hernore
ol ates to ¢ npenaRHcH finsdARR R Ralds b reciigfer bt e
physi ol ogi calconpmtindstagspedinglta theamyeotion fnthe dierapy aneéor treatp@dof on of a
medi cament f gt nbheckr eat ment and/ or prophyl axis of cancer diseases. The
i nvention furtﬁerrmre relates to the use of the conpounds of the fornmula l
and thejr physiologically acceptable salts and/or solvates for the
prepar: io]p Surprisingiyc &rresst bder foune thaem‘ermjmf ;?]«n:incnsem:ﬂcthegdurintu#lelalﬁamge].c TheI |
i nvention furthe e.re t.o .t e of the conpounds of the fornula
and their phfé‘ﬂﬁ{’@gf%ﬁ?q {'/'géﬁri toéﬁ{gﬁc‘gglts and/ or solvates for the
preparation of a nedicanent for the treatnent of precancerogenic danmage.
The term precgyg; IQ‘F(BH %pgq | ff@m ni gn
tunours in the | Iﬁ'glgs_ mg_elg icﬁqg%ﬁjfgﬂfg%ht&gﬁ%%ﬁggpmha can!:eglr?&&}he term
pr ecancer ogenfeir ghnsigiodicalyacseptablensalis and/qsaoivates far the EeParatipg of
nentioned i n dUfedictierfl ¥dr inRiithg!tHE Growth B hedBrefic cblisegul arities in
apoptosis (cell death) play a part in the formati on of precancerogenic
damage. WO 02/ 45716 PCTIEPOL/ 13036 4 0 25 It is also known that the

ul ati on ofTheptepinasecpladticyceiians talkmT tromean ckbacemncells.

The invention furthermore relates to the use of the compounds of the
formula | and their physiologically acceptable salts and/or solvates for the
preparation of a medicament for the treatment and/or prophylaxis of
cancer diseases.

15

The invention furthermore relates to the use of the compounds of the
formula | and their physiologically acceptable salts and/or solvates for the
preparation of a medicament for the treatment of neoplastic damage.

20

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

‘ 25 preparation of a medicament for the treatment of precancerogenic
damage.

The term precancerogenic damage is taken to mean, for example, benign
30 tumours in the intestine which could lead to intestinal cancer.

The term precancerogenic damage is taken to mean, in particular, the

lesions mentioned in US 5,948,911 in column 4, lines 49-60.

Irregularities in apoptosis (cell death) play a part in the formation of

35 precancerogenic damage.



. di seases connected with abnormal cell growth, such as, for exanple, benign
prostate hyperpl asi a, neurodegenerative di seases, such as, for exanple,
Par ki nson' g0 @uis@i¢mmune di seases, including nultiple sclerragispol/13u36
rheumatoid arthritis, or infection diseases, such as AIDS. 5 The conpounds
of the formula I rmdul ate apoptosis and are used in the treatnent or
prophyl axi s of cancer diseases. The invention thus relates to the use of

t he conpounds of the formula | and their physiologically acceptable salts

d/ | th - t f
apoptosi o | nitiasp kv MBS Feodafith 3haBoBolAsy prfleol 8RL TN 2170y e
as medi canendisseaseseonnagieddiitmabnommal wwelirgrawth, seichrasnforexaslei ne. 15 The
Chat “a) ‘s colEhripioRtate rhpfiag Qe*‘?”@@“"??”&r B FRRAES, AT EaT e as |
defi ned abov&xa@ie, IParkinepn’sgautamAMUnE giSeases, irgledingdndiple: $31er8isoH gr oup,

is reacted wig ameemmurgitm.st beirfasto disbases3uah 2WAIDY 45716
PCT/ EPOL/ 13036 5 10 15 20 i 25 30 35 -5 H2N , CH2

The compounds of the formula | modulate apoptosis and are used in the
treatment or prophylaxis of cancer diseases.

10 The invention thus relates to the use of the compounds of the formula |

and their physiologically acceptable salts and/or solvates for the prepara-
. tion of a medicament for the regulation of apoptosis in human celis.

The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine.

15
The compounds of the formula | and their salts are prepared
characterised in that

20

a) a compound of the formula |l

@ =

30
in which

R® R*and X are as defined above,
35 and L is Cl, Br, OH, SCHj; or a reactive esterified OH group,

is reacted with a compound of the formula Il



.11l in which R and R2 are as defined above, or b) aradical Xin a
conpound of the formula | is converted into another radical X by, for
exanpl e, hwly @assieng an ester group to a COOH group or CcOrVEERGI11g03a COOH
group into an amde or into a cyano group, and/or in that a conmpound of the

formula | is converted into one of its salts. The term sol vates of the
conpounds of the fornmula | is taken to nean adducts of inert sol vent
nol ecul es onto the conmpounds of the formula I which formowing to their

mut ual attractive force. Solvents are, for exanple, nono- or dihydrates or
al cohol ates. Above and bel ow, the radi ca? R, R, R3, R4, R5, R6, R7, RS,
X and L are as defined under the rmykae |, Il and 111, unless expressly
stated otherwise. Ais al kylchg' 0 p carbon atons. In the above
formul ae, alkyl is prefienably anbranchbd and has 1M2, 3, 4, 5 or 6 carbon
at ons dis preferably frethyl, ethyl or propyl, furthernore preferably
i sopropyl, butyl, isobutyl, sec-butyR%2or tert-butyl, but also n-pentyl,
neopentyl, isQRgfdy! or hexyl. X is an R5, R6 or R7 radical which is
nmonosubstituted by R6. R5 is a linear or branched al kyl ene radi cal having
1-10 carbon atons, where the alkylene radical is preferably, for exanple,
met hyl ene, etRiVANR? ardbsRIcfinea abosepr opyl ene, butyl ene, isobutyl ene,
sec- butyl ene, pentylene, WO 02/ 45716 PCTIEPO /13036 5 10 0 15 20 25 30 35
-6 1-, 2- or 3-nethylbutylene, 1,1- , 1,2- or 2,2-dinethyl propyl ene,
1-et hyl1-O propyl ene, hexylene, 1- , 2-, 3- or 4-nethylpentylene, 1,1- ,
1,2-, 1,3-, 2,2-, 2,3- or 3,3-dinethyl butylene, 1- or 2-ethyl butyl ene,
l-ethyl-1 -nethyl- propyl ene, 1-ethyl -2-nethylpropylene, 1,1,2- or
.z, 2-tri net B pr o@agital 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.
The term solvates of the compounds of the formula | is taken to mean
adducts of inert solvent molecules onto the compounds of the formula |

20

which form owing to their mutual attractive force. Solvents are, for
example, mono- or dihydrates or alcoholates.

Above and below, the radicals R', R>, R®>, R, R°>, R® R’, R® X and L are as
defined under the formulae |, Il and Ill, unless expressly stated otherwise.

A is alkyl having 1-6 carbon atoms.

In the above formulae, alky! 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

30 n-pentyl, neopentyl, isopentyl or hexyl.

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,
35

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



~linear or branched heptyl ene, octylene, nonylene or decylene. RS is
furthernore, for exanple, but-2-enylene or hex-3-enylene Preferably, one

CH2 group wio Basmey be repl aced by oxygen. Very particul acyEmiessace is

given to ethyl ene, propylene, butylene . CH2-OCH2. R6 S

cycl oal kyl al kyl ene havi ng 5-12 carbon atons, preferably, for exanple,

cycl opentyl net hyl ene, cycl ohexyl net hyl ene, cyclohexylethylene,

cycl ohexyl propyl ene or cycl ohexyl butylene. R6 is alternatively cycl oal kyl,

D oAby Y Ao RIS AhID S ndifyipf iAoy,

cycl opentyl, Cyclohexy g
al so |. The prafytens MRexylene, HQQ day3ber fdeethylpgn )dﬁ?anl‘lfﬂer &R, Ardt .ar e

preferably bc;catzee;l?] 3 BMiméth bulgré?féswtb?a &hymﬁylmwbtwm%eﬂw e

for exanple, in’ éach case In of one not

c, Br _or | BFOPYt'%%ﬂh@?hy&?é“ﬁmﬂﬂ'"@ﬁ)é'e”%u3:H Zror 3r2 EBE‘&‘?FB%"OW é@?fl ene,

butyl eme or [ipeat o Srafchéde qnmé ar}ibyie csrmAcne OtbRYlened oxy of
each such as, for

t hyl di | k
T T b DTN
exanpl e, COCHref@GiMy droe CHQ@YPUQ in be reacs2 by, oxggriYegON( CH3) 2,
CONHCH3 08 Woie é:(fép t
all radi g;I S waﬁdﬁ}gﬂér}éﬁ%é e%uélﬁgﬂ onceﬂ yﬁﬁehtﬁb@eﬁ{g?ﬁ gl :‘P\e/(ragn!t o

i .e. are i nd&tbr@epli20f one another. The invention relates in particular to
the usd¥of the compounds of the formula | in which at |east one of the

sai d radical has t he eferr ani n i ndi cat bove. Sone
pref erred gr )5‘30@%%{?&)&%&%\}'”9;3%%%%?%@ %ﬁﬁ'yi 36 -7
ressed by ekhmpie)ldyolMp&gtﬁmthyhenm lcyelohexyimethylenb) cyclctuadytathyleoet he

formul a | ‘Mﬁ g&ﬁ%ﬂ%é&d{:}fﬁéﬁe%utﬂ@ébgnat ed in greater detail are as

defi ned unde nhla Xinl|IbR and R2 10X R1
and R2 R® is alternatively cycloalkyl preferably having 5-7 carbon atoms.
15

Cycloalkyl is, for example, cyclopentyl, cyclohexyl or cycloheptyl.

but

Hal is preferably F, Cl or Br, but also 1.

The radicals R' and R? may be identical or different and are preferably
located in the 3- or 4-position of the phenyl ring. They are, for example, in
each case independently of one another, H, alkyl, OH, F, CI, Bror | or
together are alkylene, such as, for example, propylene, butylene or
pentylene, furthermore ethyleneoxy, methylenedioxy or ethylenedioxy.
They are preferably also in each case alkoxy, such as, for example,

. 25 methoxy, ethoxy or propoxy.

20

The radical R® is preferably, for example, COOH, COOA, for example
COOCHa or COOCzH5, CONHz, CON(CH3)2, CONHCH3 or CN, but in
particular COOH or COOA.

30
For the entire invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

35 The invention relates in particular to the use of the compounds of the

formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be



. 15in IcR and R2 X 20in IdR1 and R2 025R and R2 X 30R3 R4 R8 A Hal
each of which is substituted by COOH, COOA,

t oget her are al kyl ene havi ng Pca/Emifsu3eat ons,
CH2-0- or -0-CH2-CH2-0-,,is R5, phenyl or phenyl nethyl,

each of which is substituted by COOH, "CODA, CONH2, CONA2, CONHA or
are each, independently of one another, H A OH, QA or Hal, together are
alternatively al kyl ene having 3-5 carbon atons, -0-CH2-CH2-, -OCH2-O or

s R henyl .aor | met_hyl ach of i [
by ool LERIRE R 3 esbolidfila e
i ndependent | forofulahandmowinach thd, radjcatiRnottdesignaiald, intgngatien eetaik are as
Vi - ~pat ons, - O CH2- CH2-, -0-CH2-0- or
%hﬁp%{?ﬁenfgﬁﬂ%\% ﬁgﬁg[@ﬂ@'gpbon atons, cycl ohexyl, phenyl or
|, each of which is nonosubstituted by R8, is alkyl having 1-6
carbon®at omsjn |d s & Kyl havi RoR3LgheRgl HOopherymBthyl] Sach@Hwaeh @0A, is al kyl

R5, phenyl
- 0- CH2- CH2-

- O CH2- CH2-
substi t ut ed

alternative
- O CH2- CH2-
phenyl net hy

having from1 to 6 carbon at

10

15

20

® =

30

35

or phenyl net hyl ,
CONH2, CON@@ 02/468§HA or CN,

. -0-

0_8§pl"

I
olefh

inlb

inlc

in Id

R' and R?

X

R' and R?

R' and R?

R' and R?

R' and R?

Hal

SUbgtituted by COOH, COOA, CONH,, CONA,,
CONHA or CN:

together are alkylene having 3-5 carbon atoms,
-0-CH2-CHa-, -O-CH>-0O- or -O-CH,-CH,-O-,

is R®, phenyl or phenylmethy!, each of which is
substituted by COOH, COOA, CONH,, CONA,,
CONHA or CN;

are each, independently of one another, H, A, OH,
OA or Hal,

together are alternatively alkylene having 3-5 carbon
atoms, -O-CH;-CH,-, -O-CH,-O- or -0O-CH,-CH»-O-,
is R®, phenyl or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA;,
CONHA or CN;

are each, independently of one another, H, A, OH,
OA or Hal,

together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -O-CH,-0- or -O-CH,-CH,-O-,
is alkylene having 2-5 carbon atoms, cyclohexyl,
pheny! or phenylmethyl, each of which is
monosubstituted by R®,

is alkyl having 1-6 carbon atoms,

is alkyl having 1-6 carbon atoms,

is COOH or COOA,

is alkyl having from 1 to 6 carbon atoms,

isF, Cl, Brorl;

35 1is

CN;



is F, A, Br or I; WD 02/45716 PCT/EPO1/ 13036 5 10 0 15 20 0 25 30 35 -8 in
le RL and R2 are each, independently of one another, H A OH OA or Hal,
R and R2 Wweapidke are alternatively al kyl ene having 3-5 eTKF01/23006'5,

-0 CH2-CH2-, -OCH2-0 or -OCH2-CH2-0O g R3 is alkyl having 1-6 carbon
atons, R4 is alkyl having 1-6 carbon atons, X is -(CH2)2.5-R8,

4- R8- cycl ohexyl, 4-R8-phenyl or 4-(R8-nethyl )phenyl; in If R and R2 are
each, independently of one another, H A OH  OA or R and R2

{ooetner o eifle & B b é?ef&?amiﬁﬁeqﬁiﬁiﬁr'xgoq%‘%"%g@é LA R s

al kyl having 1-6 carbon aton@AOﬂHaI -(CH2)2_5-R8, in which one CHZ group

may be replaced 2is | met hyl
)phenyl, R8 is COOB %nd% to@ﬁ%r%gounﬁé{th’e'fﬁw ?rruﬁ%&)m§85 a'gJISE'o t he

starting materials for t hei r atossspBratediHar ©-Ghe- @d&ft@tﬁn frtbpfdred by

met hod® known per Re, as demCdlk qu. @Céﬁbbﬂraabmge (for exanple in the
st andard wor ks, gzh Hoube m%\/%_éﬂ ?‘Fg er or gani schen Chem e
[ Met hods of Organi B Cheni stlsy? r@ EAOVSAPYG, Stuttgart), to be

preci se under reaciX on condist( ﬁhls 2R CH- Iaar-eyd{dmexylattﬂ siengbbe for the
said reactions. Use can al SQ_ Ren[]@t Bﬁér?lef variants which are known per
ater

se, but are not nentioned here I'n detail .
10 in If R'andR* are each, independently of one another, H, A, OH,
OA or Hal,
@ R'and R? together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -O-CH,-O- or -O-CH,-CH»-O-,
R® is alkyl having 1-6 carbon atoms,
15 R* is alkyl having 1-6 carbon atoms,

X is -(CHz)2.5-R®, in which one CH. group may be
replaced by O, or is 4-R%-cyclohexyl, 4-R®-phenyl or
4-(R%-methyl)phenyl,

- R® is COOH or COOA.

The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic

. 25 Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can
also be made here of variants which are known per se, but are not
mentioned here in greater detail.

30 In the compounds of the formula Il or I, R*, R, R®, R* and X have the
meanings indicated, in particular the preferred meanings indicated.
If L is a reactive esterified OH group, this is preferably alkylsulfonyloxy

3 having 1-6 carbon atoms (preferably methylsulfonyloxy) or arylsulfonyloxy

having 6-10 carbon atoms (preferably phenyl- or p-tolylsulfonyloxy, further-
more also 2-naphthalenesulfonyloxy).



In the conpounds of the formula Il or Il1l, R, R2, R3, R4 and X have the
nmeani ngs indicated, in particular the preferred neanings indicated. If L is
a reacti veweshasiii ed OH group, this is preferably al kyl sidiEPpI/@3036 havi ng
1-6 carbon atonms (preferably nethylsul fenyl oxy) or aryl sul fonyl oxy having
6- 10 carbon atons (preferably phenyl- or p-tolylsul fonyl oxy, further- nore
al so 2- napht hal enesul f onyl oxy). WO 02/45716 PCT/ EPO1/13036 5 10 0 15 20 25
30 35 -9 The conpounds of the forrmula | can preferably be obtai ned by
reacting conpounds of the formula Il with compounds of the formula IIl. If
desired, the starting materials can also be fornmed in situ by not isolating

t hem f r om t h&@hesampasmdsiofithe éormla | castsaierablinke ehtainpdddntractingg t hem
further int OcB oﬁﬁHQ%FﬂﬂasfdPﬁwuH‘ﬁ v(hf?féﬂ’rhﬁound@f t‘h@%ﬂhbl%rlllhand it is

possible to car out feactlon stepw s nds of the
formul ae |1 rﬂfsl'rﬁﬂ m%StQEHQ@PF%f'q{ﬁS 'ﬁqbe?q’fgiﬁ&a gp'\ﬁﬂa‘f‘ﬂey can
be pregar ed BemBidnodse fezRlioN PEktUEE, but%@t@édﬁmmeﬁlaﬁehecdmrmmwmmcan be

prepared by hods own. fromth for exanple from

4- am no- 3- al d?tr? |°&”P%°2{ﬂ°te“ "E\ft}pé f%r%ﬁ}%iat ion with nitriles foll owed by
reacti on of Oretheymihesham@,rit & poksible twcarry Qi dap heaaiionstgpwiser i de

(anal ogously to Houben Wyl E9b/ 2) In detail, the reaction of the
conmpounds of the formula Il with t com ounds of the formula Il is
carri eﬂ out iThetstartingenspeungs %fBB@rﬁ%rémdﬁeé‘rﬁnd Heaie generally kaewpeltper at ur es
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t he al kal ihteJrathékm iemampde frommaaating-Jpakkbrycarbynylpymaaokesshyym sodi um  or
cal cium or the; gl tvhﬂpnﬁ’rflleg'?ol?cfvgé"@bg rgé"l'f?tfbn &QHQ c?ﬁhé#ﬂ Wﬁhﬁmsqﬁlth

di met hyl am ne; “pyri h ne or
phosphorus oxychlonde (analogously to Houben Weyl E9b/2).

15
In detail, the reaction of the compounds of the formula Il with the com-
pounds of the formula Il is carried out in the presence or absence of an
inert solvent at temperatures between about -20 and about 150°, prefer-
20 ably between 20 and 100°.

The addition of an acid-binding agent, for example an alkali or alkaline
earth metal hydroxide, carbonate or bicarbonate or another salt of a weak
acid of the alkali or alkaline earth metals, preferably of potassium, sodium
or calcium, or the addition of an organic base, such as triethylamine,

‘ 25 dimethylamine, pyridine or quinoline or of an excess of the amine
component, may be favourable.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

30 such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane,
chloroform or dichloromethane; alcohols, such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethy!
ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers,

3 such as ethylene glycol monomethyl or monoethyl ether or ethylene glycol

dimethyl ether (diglyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide, N-methylpyrrolidone or dimethyl-



. conponent, may be favourable. Exanples of suitable inert solvents are

hydr ocar bons, such as hexane, petroleum ether, benzene, toluene or xylene;
chl ori nat ewgwdisesar bons, such as trichl oroet hyl ene, 1, 2-mimk#oenssshane,
tetrachl oromet hane, chl orof orm or di chl gaonet hane; al cohols, such as

met hanol , et hanol, isopropanol, n-propanol, n-butanol or tert-butanol;
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or
di oxane; glycol ethers, such as ethylene glycol nononmethyl or nonoet hyl

ether or eth al.y i h ol Y ' o] uch as
acetone or bﬁrﬁ%&wg’? @ﬁ@egﬁt%tssu%h?@?%%@rﬁg 'IéT@JP)r(r@EEy?g%he?gm de,
N- net hyl pyr r dimeihybsdfoxiderdMpO nitepearspeendssBUEP@EE NiBoRSthaneos 10 0 15

20 25 30 3%&@5&%&%@; 68 'suhds dtR§h acdiste, BF niREF&Ybf tel $lid 8HI-f oxi des,
such as dinmethyl sulfoxide (DVBO); nitro conpounds, such as nitronethane

or nitrobenY€A®: esters, such as ethyl acetate, or mixtures of the said
sol- vénts. It is furthernore possible to convert a radical X in a conpound

of the formyla.l into another ' X, r | ysi ng an
ester o a ”Evamgﬂ@?r@ﬁetp&sgm%@géfﬁ%t aaaé%@}ﬁﬁ??%év@%ﬁ et
saponi fi ed, fanmuwadintbenaotiséntadi=aONM, for ax@mple byiadsolysingt an eSteFooa
wat er / di oxane, gt g‘e&@ﬁ@éi%eas(;%p@?@é& and 1000. Carboxylic acids can be
converted intg t% carresponding carboxylic acid chlorides, for exanple
usi ng thi onylESten @euRs canrke saranified fonexarppiee L5 NaQHPCEPhORani des.
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gives carbonitriles.
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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, followed by evapo-
20 ration. Suitable bases for this reaction are, in particular, those which give

physiologically acceptable salts.

Thus, the acid of the formula | can be converted into the corresponding
metal salt, in particular alkali metal or alkaline earth metal salt, or into the
corresponding ammonium salt using a base (for example sodium hydrox-
ide, potassium hydroxide, sodium carbonate or potassium carbonate).
. 25 Also suitable for this reaction are, in particular, organic bases which give
physiologically acceptable salts, such as, for example, ethanolamine.

On the other hand, a base of the formula | can be converted into the
associated acid-addition salt using an acid, for example by reaction of

30 equivalent amounts of the base and the acid in an inert soivent, such as
ethanol, followed by evaporation. Suitable acids for this reaction are, in
particular, those which give physiologically acceptable acids. Thus, it is
possible to use inorganic acids, for example sulfuric acid, nitric acid,

- hydrohalic acids, such as hydrochloric acid or hydrobromic acid, phos-

phoric acids, such as orthophosphoric acid, or sulfamic acid, furthermore
organic acids, in particular aliphatic, alicyclic, araliphatic, aromatic or



. physiologically acceptable salts. Thus, the acid of the fornula | can be
converted into the corresponding netal salt, in particular alkali nmetal or
al kal i ne ewtthias®isal salt, or into the correspondi ng anmPGTERO$AI086 usi ng a
base (for exanpl e sodium hydrox- ide, p #assiunlhydroxide, sodi um car bonat e
or potassium carbonate). Also suitable for this reaction are, in
particul ar, organic bases which give physiologically acceptable salts,
such as, for exanple, ethanolam ne. On the other hand, a base of the

formula |I ca 3 [ : ' ks L b6 GH: 4t using an
acid, for exgtrar%?%%%?ﬁegq |éoﬂ(E glf bg@gﬁ?@ﬁ%@@%ﬁﬂt@lgg i;ltb Hg%éghghd t he
acid in an i frsraxasmle éenmic &gich agstic acieh REPPIONES 3GdaRIvVANC adidpdietiylion.
o1 0l 0 Al L R e i

Si | A . | S, S, L l.S. S| . u | . I
gc?/ds, fgr ei‘s@pfﬁ@%ﬁﬂ?ea%r’a&',d, Hi‘qtf'rcietc'é'c?'@',c g‘?@oﬂ'lﬂﬂ%ﬁ"fzéc i‘?ﬁgf)'%%ch as
hydr ocﬁl or | c a0, digatinityshidpisoniootini atid phethanghor ethanssdifonmuaias
ort hophosphor}.c . r : ;1. dS, n
par {1 cul o aPt e roRfa &) ZRvergSlotandrbric RIS, bat AP RrgSF 42y
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pol ybasi ¢ caiégjr?gngblfﬁrzic aid gaks wih awsfi&bgrcagggﬁﬁcceﬁtameeaaaglferform c acid,

acetic acid, I onj ¢ aci EI val 1 ¢ aci ayI - acet] c aci (F mal oni ¢
aci d, succi nexampleipicHtes) ¢an Reiugedfonte isolatipn andierdurificalipy of thgt i ¢ aci d,
tartari'c aci dompauhés @tk fadmula & aci d, gluconic acid, ascorbic acid,
nicotinic acid, isonicotinic acid, nmethane- or ethanesul fonic acid,

ef hanedi sul foni ¢ aci d, 2-hydroxyethanesul fonic acid, benzenesul fonic acid,
ol uenesul fitweiinventiah funtinermbed eiatesrio-thende -of e compounds otithe or

| auryl sul furi ' M : | ' [ for

exanpl e picr gﬁé@ﬁ éi%ﬂﬁ@éqﬁg'ﬁﬂg}‘? %'9%%%@%{‘%? Hot}{ne §%§§§‘r§qb§ﬁr§9§§{ﬁ% of the

conpounds of PhAEMARUtIRSA Preparaons e Rertimlianky Renehemicalnagteeds oThele use of

the corfPoundgaffod Ehverted into a suitable dosage form here together with at least
one solid, liquid and/or semi-liquid excipient or assistant and optionally in
combination with one or more further active ingredients.

These preparations can be used as medicaments in human or veterinary
medicine. Suitable excipients are organic or inorganic substances which
are suitable for enteral (for example oral), parenteral or topical administra-
tion and do no react with the novel compounds, for example water, vege-
table oils, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatine, carbohydrates, such as lactose or starch, magnesium
‘ 25 stearates, talc or vaseline. Suitable for oral administration are, in
particular, tablets, pills, coated tablets, capsules, powders, granules,
syrups, juices or drops, suitable for rectal administration are suppositories,
suitable for parenteral administration are solutions, preferably oil-based or
aqueous solutions, furthermore suspensions, emulsions or implants, and

20

30 suitable for topical application are ointments, creams or powders or as
nasal spray. The novel compounds may also be lyophilised and the
resuitant lyophilisates used, for example, for the preparation of injection
preparations. The preparations indicated may be sterilised and/or

3 comprise assistants, such as lubricants, preservatives, stabilisers and/or

wetting agents, emulisifiers, salts for modifying the osmotic pressure, buffer



formula | and/or their physiologically acceptable salts for the production
of pharmaceutical preparations, in particular by non-chem cal nethods.
They can d@@payrrted into a suitable dosage form here t qgayiei/vessh at

| east one solid, liquid and/or sem-1i ﬂgl d excipient or assistant and
optionally in conbination with one or re further active ingredients.
These preparations can be used as nedi canents in human or veterinary

medi ci ne. Suitable excipients are organic or inorganic substances which
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wat er, vege- ingretients, lfer exemplel ored oomore yvitamkyd. ene gl ycol s, pol yet hyl ene
glycols, glycerol triacetate, gelatine, carbohydrates, such as | actose or

starch, magnesium stearates, talc or vaseline. Suitable for oral
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suspensi ons, jgtibitionarpreventign and susetedrelaxationbl e for topical application
are ointnents, creans or powders or as nasal spray. The novel conpounds
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conpounds. of Wb PERAFacse 0t rEF Paoa rhiasat § Wb SR AN 086 16 can
be enpl H%ed ftors, éwrdampig onl theesteacyi of tha |spac¢|n qonmcwweemplqybd orn GVP
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and method of administration, on the excretion rate, medicament combina-

tion and severity of the particular illness to which the therapy applies. Oral

administration is preferred.

20 Above and below, all temperatures are given in °C. In the examples below,
“conventional work-up” means that water is added if necessary, a pH of
from 2 to 10, depending on the constitution of the end product, is set if
necessary, the mixture is extracted with ethyl acetate or dichloromethane,

the phases are separated, the organic phase is dried over sodium sulfate
. 25 and evaporated, and the product is purified by chromatography on silica
gel and/or by crystallisation.

Mass spectrometry (MS): El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)*

30

Example 1

3 g of methyl 3-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-
a5 yljpropionate and 1.9 g of 3-chloro-4-methoxybenzylamine ("A") in 50 ml of

dimethylformamide (DMF) are stirred at 60° for 12 hours in the presence of
potassium carbonate. After filtration, the solvent is removed, and the mix-



. inhibition or prevention and nuscle relaxation. For the uses according to
the invention, the substances of the formula | are in general preferably
adm ni st erwd o2nstieses of between about 1 and 500 ng, in POTEROBIANEG6 bet ween
5 and 100 ng per dosage unit. The dailyqzdose is preferably between about
0.02 and 10 ng/ kg of body wei ght. How ever, the specific dose for each
pati ent depends on a wide variety of fac- tors, for exanple on the efficacy
of the specific conmpound enpl oyed, on the age, body vvei ght, general state

of health, Sgie |€'§ub§§dé3f?>tco nhﬁﬁalt\h&‘?(u :}ﬂ W@& 91[?1(33“0” on

the excretion ra r|t e particular
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"conventi onal “wor k- up means that water is added if necessary, a pH of
from 2 to 10, depending on the constitution of the end product, is set if
necess t Amamgdusrreactorenf YAttt ed with ethyl acetate or dichl oronet hane,
t he phases are separated, the organic phase is dried over sodiumsulfate
and evaporated, and the product is purified by chromatography on silica

gel and/ or bwl@rmgthafl Er[Zaﬁl’ﬂQT@ 1-mathylspocen -pyrazoi)4, Ed]pyemidinrn i npact
i oni sati on) vaggt at om bonbardnent) (M+H) + Exarrpl e 1 3 g of nethyl
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di met hyl% or mani d@yfﬂdﬂ[%-d%;ﬁ}rlmdt?%qﬂ]aﬁéta’i@r 12 hours in the presence of
pot assi um carbonate. After tiltration, the solvent is renoved, and the m x
02/ 45716 PCT/ EPO1/13036 -13 5 10 0 15 20 0 25 30 35 ture is subjected
$ convent i oalalagous-reactign of Bgt-methyjenédioryarzyianine( 3-
| or 0- 4- met hoxybenzyl am no) - 1- net hyl - 3- propyl -1 H pyrazol o[ 4, 3-d] -

with methy! 3-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-

15 yl]propionate gives
methyl 3-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]propionate.
0 Analogous reaction of "A"
2

with methyl 4-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-
yllbutyrate gives
methyl 4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]butyrate.

. 25

Analogous reaction of 3,4-methylenedioxybenzylamine

with methyl 4-[7-chloro-1-methyl-3-propy!-1 H-pyrazolo[4,3-d]pyrimidin-5-
yl]butyrate gives

30 methyl 4-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]butyrate.
Analogous reaction of "A"
35

with methyl 5{7-chloro-1-methy|-3-propyl-1H-pyrazolo[4, 3-d]pyrimidin-5-
yllvalerate gives



- pyrimdin-5-yl]propionate as a colourless oil. Anal ogous reaction of "A"
with nethyl 2-[7-chloro-1-nethyl-3-propyl-1 H pyrazol o[ 4, 3-d] pyri m di n-5-
yl ] acet at ewmp aes7182t hyl 2-[ 7- (3- chl or o- 4- net hoxybenzyl am rr)FHEP01/13036
-methyl -3-propyl -1 H pyrazol o[ 4, 3-d]pygi_m din-5-yl]acetate. Anal ogous
reaction of 3,4-nethyl enedi oxybenzylam ne with nethyl 3-[7-chloro-1

-nmet hyl - 3-propyl -1 H pyrazol o[ 4, 3-d] pyri m di n-5- yl] propionate gives nethyl
3-[7-(3, 4- net hyl enedi oxybenzyl am no) - 1- net hyl -3-propyl-1 H pyrazol o[ 4,

3-d i m di n-5- [ | DAY W t4hyl
4- ]7p ZL: E)nr ol- 2 rreﬁ\%/tﬁgllg@-l f—@%—tcﬁl_c'){é‘&flp razglbgﬁg,ﬁébgﬁ;bp)gifimrﬁgyl\é\@_@o é}ﬁfgﬁt yrate
gi ves nmet hyl 4-[ ny{azdelbol-6 Qyﬂﬁﬁﬂlﬁbg‘yﬂéﬁ'?{/ﬂit&m no)-1 -nethyl-3-propyl -1 H

pyrazol o[ 4, 3-d] pyri m di n-5-yl ] butyrate. Anal ogous reaction of 3,4-m
et hyl enedi oxyb

| am Wt thyl 4-[7-chloro:1 -nethyl-3-propyl-1
F pyr agol of 4PSEARYR PRGNSR 8T 3k Tt PacdoR Ry RN AR, 42 [ 7- (5. 4 m ot hyl
g?g?:o;ri Pngagizyl_ a[n no) - 1- net hyl - 3- propyl -1 H-tipyrazol 9[ 4 . | -ny
[ 17 et or o- el 547 3B PIAHRLE SRRy ol U BRN ct er v e
gi ves \é\o g|2/ 4Hv;allera1€glm1/ 13036 - 14 nethyl 4
5-[7-(3-chl oro- p?ija_ )EWelf'l i n. Z{H 0| 4,
3- Ej] p§/ri md in- 5-yI lga r?’?ﬂngfﬁméd%% 20 #'-Zaéﬂggpgﬁh%ﬁgr%é)gﬁgﬁr%ct i on of
3, 4- rret1tbyl enedi O)gympggma’.}rp]fynm|d|n-5-yl]valerate.

Analogous reaction of "A"

with methyl 7-[7-chloro-1-methyl-3-propyl-1H-pyrazoto[4,3-d]pyrimidin-5-
yilneptanoate gives

15 methy| 7-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yllheptanoate.
Analogous reaction of 3,4-methylenedioxybenzylamine
20

with methyl 7-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-
yllheptanoate gives
methyl 7-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yljheptanoate.

' 25 Analogous reaction of "A"

with methyl 2-[4-(7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-pyrimidin-
5-yl)-cyclohex-1-yl]lacetate gives
methyl 2-{4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propy!-

30 1H-pyrazolo[4,3-d]pyrimidin-5-yl]-cyclohexyl-1-yl}acetate.
Analogous reaction of 3,4-methylenedioxybenzylamine
35 with methyl 2-[4-(7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-pyrimidin-

5-yl)-cyclohex-1-yllacetate gives



. W

h net hyl 5-[7-chl oro-1-nethyl-3-propyl-1 H pyrazol o[ 4, 3-d] pyri m di n-5-

t
yl]val erate gives nethyl
5-[7- (3, 4- mad ydsaedi oxybenzyl am no) - 1- net hyl - 3- propyl -1 HcB¥bRASHRL 4,

3-d] pyri mdin-5-yl]val erate. Anal ogous reaction of "A" with nethyl

7-[7-chl oro- 1- met hyl - 3-propyl -1 H pyr azd o[ 4, 3-d] pyri m di n-5- yl ] heptanoate

gives nethyl 7-[7-(3-chloro-4-nethoxybenzylam no)-1 -nethyl-3-propyl-1 H -

pyrazol o[ 4, 3-d]pyrimidin-5-yl]heptanoate. Anal ogous reaction of I

3, 4- net hyl enedi oxybenzyl.am Wit thyl 7-17-¢chloro-1-ngethyl-3-propyl-1

H pyrazol o[ 4, 3-d] 9@@&?&?33,@%@%%@%4@Iﬁgf—ﬂgmg%ymg-prop&-

7-[7- (3, 4- met hy| ertégpyraaabeld Brdkoyrimodinis-yijetybidhelyipt giiptethtéd pyrazol of 4,

3-d] pyri mdi n-5-yl ] heptanoat e. Anal ogous reaction of "A" with nethyl

2-[4-(7-chloro-1-nethyl-3-propyl-1 Hpyrazol o[ 4, 3-d] - pyri m di n-

5-yl)- %/cl ohédnalogaysaeaction of pPepeylaming |

2-{4-[ R (3-chl oro- 4- net hoxybenzyl am no) - 1- net hyl - 3-propyl - 1

H pyrazol o[ 4, 3-d] pyrim di n-5-yl]-cyc] ghexyl - 1-yl } acet at e.  Anal ggous

reggti on of @,"H‘-Jr‘r‘@{ gé&é%]?'%@ﬂ)@ﬂ% Vti ‘%QXW&H‘W&%[%@‘FIPN('W&% T 0- 1

- met hyl - 3- pr ofiptoegiohateygiee®l of 4, 3-d] - pyri m di n- 5-yl)-cycl ohex-1-yl]acetate

gi ves WO 02/ 4571 PO =15 A A AL

2-{4-[7-(3, 4- met ﬁ'ﬁ@{egi[g%ei‘éﬁ'z%&'%%n@)gﬁﬁ#eﬁ”ﬁwl SHpYRgpIol4,3-d]

H- pyr azol o[ 4, 3- d|Ryimigingd+yl]prapipnatec| ohexyl - 1-yl }acetate. 0 5 10 Anal ogous

reacti o of benzylanmine with methyi 3-[7-chloro-1-nethyl-3-propyl-1

H pyrazol o[ 4, 3-d] p¥ri m di n- 5- %l ] pro’oi onate gives nethyl o

3- [ 7- benzy| ayiHbMeih drlyrcrlora-tryethy -Beasop e i-eyrezalef.3-dlpyrimidin-5-

Qi m di n- 5- yibpfyeateQgiogs; Wt hI rrEt hyl 4-[7-chl oro-1- Imst hyl - 3- propyl -1
razol o[ 4, 3-d] pyri m,dLn-5- butyrate gj ves

4- I[O¥ benzyl[ ani no-rﬁgmp ﬁg?:b?-“ﬁ)’%ﬁi)i“?’ﬂ "IIl-eBW%BrIO(B’P'E? %{Jéjrgzolom,&d]-

pyrimidin-5-yl]butyrate;

15
with methyl 5-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-
yllvalerate gives
methyl 5-[7-benzylamino-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-yl]valerate.
20

Analogous reaction of "A"

with methyl 4-[7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-
yllcyclohexanecarboxylate gives
@ = methyl 4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yljcyclohexanecarboxylate

and reaction of 3,4-methylenedioxybenzylamine gives
methyl 4-[7-(3,4-methylendioxybenzylamino)-1-methyl-3-propy!-1H-

30 pyrazolo[4,3-d]pyrimidin-5-ylJcyclohexanecarboxylate.
Example 2
3 4.3 g of methyl 3-[7-(3-chloro-4-methoxybenzylamino)-1-methy!-3-propyl-

1H-pyrazolo[4,3-d]pyrimidin-5-yl]propionate are dissolved in 30 ml of tetra-
hydrofuran (THF), 10 ml of 10% NaOH are added, and the mixture is



Cpyrimidin-5-yl]butyrate; 15 20 25 30 35 with net hyl
5-[7-chl oro-1-net hyl - 3-propyl -1 H pyrazol o[ 4, 3-d] pyri mdin-5- yl]valerate
gi ves net hwo &2/457tdoenzyl anm no- 1- net hyl - 3- propyl - 1 H pyr aza@i/Hpr@ 1dd36
pyrim din-5-yl]val erate. Anal ogous react1 on of "A" wth nethyl
4-[7-chloro-1-nethyl-3-propyl-1 H pyrazo o[ 4, 3-d] pyri mi di n-5-
yl ] cycl ohexanecar boxyl ate gives nethyl
4-[7-(3-chl or o- 4- net hoxybenzyl am no) - 1- net hyl - 3-propyl -1 H pyrazo |

L P St ok o Bl ORE 05 iR i b o685, thE UeBbsited
[[7-(3, 4- netonxﬂta?r;oﬁr@m@mtydaq%mrecryﬁathﬁgdimn@mﬁtpanm giving 3 dzePb| 4,
F] pyri m di -4 bsipFd-QhREMIKGBE d&ﬁ‘fd% Wkﬁp?o oy1-4 4 of nethyl

7-(3-chl oro-4- tho benzyl a 1-nmeth
1H pyr gzol o[APyéa%ﬂ ﬁ&wmé WEE]YHP%HH'%WStaé"%FBPdﬂggoI ved in 30 m of
tetra- ydrofuran (THF) 10 M of 10% NaOH are added, and the m xture is WO
02/ 45716 PCT/ 3036. 0,15 20 35.stirred at 60 for 8
hours. After F@O%‘gﬁhﬁi“eﬁgawgbed“ af*h%”lﬁé’% %B@@ia'cc??f??%'f"g‘ are separated
of f and recr yls'ldmmde sdiutiporgives thenuitasgjum sajt of thegaaid as an amorphous
3-[7- (3- chl orpsudret hoxybenzyl ami no) - 1- met hyl - 3-propyl -1 H
pyrazol of 4, SPS)] pyrimdin-5-yl]propionic acid, mp. 178. Evaporation with
t he equj val ent amount of methanolic potassium

10 Analogous reaction of the esters listed in Example 1 give the following
compounds:

o)
3
4
3-
3-

2-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
15 pyrazolo[4,3-d]pyrimidin-5-yl]acetic acid,
3-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]propionic acid,

4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyi-1H-
20 pyrazolo[4,3-d]pyrimidin-5-yllbutyric acid, m.p. 152°;
4-[7-(3,4-methylenedioxybenzylamino)-1-methy!-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]butyric acid, m.p. 172°;

‘ 25 5-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo{4,3-d]pyrimidin-5-yl]valeric acid, m.p. 159°;

5-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
30 pyrazolo[4,3-d]pyrimidin-5-yl]valeric acid, ethanolamine salt, m.p. 160°;
7-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]heptanoic acid,

7-[7-(3,4-methylenedioxybenzylamino)-1-methyi-3-propyl-1H-

35 pyrazolo[4,3-d]pyrimidin-5-yl]heptanoic acid,



. hydroxi de solution gives the potassiumsalt of the acid as an anorphous
powder.. Anal ogous reaction of the esters listed in Exanple 1 give the
fol |l owi ng w@opmaIrgs: PCT/EP01/13036
2-[7- (3-chl or o- 4- met hoxybenzyl am no) - 1-_q§t_hyl -3-propyl -1 H

pyrazol o[ 4, 3-d] pyri m di n-5-yl ]acetic acid,

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

pyrazol o[ 4, 3-d] pyrim din-5-yl]prop ionic acid,

4-[7-(3-chl 4 P

¢T3t or o 4 ek e BB ol DS AR Ph RN ol
4-17-(3, 4- rretnyyami@[eﬁIbydinwtmznsilraﬁayﬁogmohmt-hwl}asemap;d 1 H
pyrazol o[ 4, 3-d] pyri mdin-5- yI]butyrlc aci d, mp 172;

5-[7-(3-chl oro-4-net hoxybenzyl am no) - 1 rrethyl 1]oroy-

pyr azol [4 3- d] p@riti/dihd-sost }’l@élpgquéfbﬁ'&?)damiﬁ% -mgghyl-3- propyl -1H-

S-[7-( tdg)/ 26 IdYheingdirRsIIIyclohdi®l-hyliadefic @pid, - 1 H

pyr azol 0[4 3-d] pyrimdin-5-yl]valeric acid, ethanolamne salt, mp. 160;

7-[7-(3-chl or o- 4- met hoxybenzyl am no)-1 -net hyl -3-propyl -1 H
pyrazol o[ 4, 3- d] pya-i/rbemnzyiamiric- hepitapie8-progpy|€l,H-pyrazolo[4,3-d]pyrimidin-5-

7-17-(3, 4- met}}(} 68k é)enzyl am no)-1 -nethyl-3-propyl-1 H
pyrazol o[ 4, 3 Fé;}ﬂ n '5-yl ] heptanoi c acid, WO 02/45716 PCT/ EPOL/ 13036
-17 5 10 40 15 20 2- {4 [ 7- (3-chl oro- 4- et hoxybenzyl am no) - 1- et hyl

-3-prop -1 H pyr A PYHARY 0B L1 pyrdNsd-dlbyvindidines ¢ acid,
2-{4-17-(3, 4- w%n |yg?<ybenzyl aﬂ}lno-;h?p%et hgy 3- proi?y }b}’

pyrazol o[ 4, Syﬁﬁﬁ CrAYn- 5-yl ] - cycl ohexyl - 1-yl }acetic acid,

é? benzyl ami no-1 -nethyl -3-propyl -1 H pyrazol o[ 4, 3-d] pyri m di n- 5-
y

i byt 2zl of 4 gch% oRanEs- % VG PRSR B dleyrmigings-

- met hyl153 prdﬂ)]ya ICHP:QWHB:POH@P 3-d]pyrimdin-5- yl]valeric acid, mp. 185;

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-

20 pyrazolo[4,3-d]pyrimidin-5-yl]jcyclohexanecarboxylic acid.

The following compounds are obtained analogously:

‘ 25 5-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-isopropyl-1H-
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-pyrazolo-
20 [4,3-d]pyrimidin-5-yl]butyric acid, m.p. 176°;
4-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-ethyl-1H-pyrazolo-
[4,3-d]pyrimidin-5-yl]butyric acid, m.p. 187°;

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

35 4,3-d}pyrimidin-5-ylJoutyric acid, m.p. 206°:



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

pyrazql o[ 4, 3-d] pyri md in-5-yl]cycl ohexanecar boxyl ic acid,

4-[7-(3, 4- v bydsedi oxybenzyl am no) - 1- met hyl - 3- propyl - 1 Hect/EP01/13036
pyrazol o[ 4, 3-d] pyri m di n-5-yl]cycl ohexaq%car boxylic acid. The follow ng
conpounds are obtained anal ogously: 25'°°

5-[7-(3-chl oro- 4- net hoxybenzyl am no) -1 -nethyl -3-isopropyl-1 H 30 35
pyrazol o[ 4, 3-d] pyri mi di n-5-yl]valeric acid, cyclohexylamne salt, mp. 148;

4-[7-(3-chl oro-4- ybenzyl ani no) - 1_-nethwl - 3;.e | -1 H.pyrazol o-
[4,3-d] pyrim di n_%ﬁ%ﬂﬁéﬁhygenggf%ybﬁpala ,)-1-ethytl—t:.'«))—/meghyl-‘ll?-y-pyrazopo
4-[ 7- (3, 4- net{hprdipydindipkepifyityrc ackd, m.pet Ril;- 3- et hyl -1 H pyr azol o-

[4,3-d] pyrimdin-5-yl]butyric acid, mp. 187;

4-[7-(3-chl oro- 4- net hoxybenzyl am no)-1 -et hyl -3-nethyl -1 H pyrazol o-
[4,3-d] pyrim di n-43L7yb?wl§mir@-&dnat,hyhiiﬁthm%‘:l-m@m A dpyPoTdireDvi]13036
-18 5 0 1pudftid Sciddm3y Z38°4-[ 7- (3, 4- net hyl enedi oxybenzyl am no) - 1
-ethyl-3-methyl-1 H pyrazolo- [4,3-d]pyrimdin-5-yl]butyric acid, mp. 177;
4-[7-benzyl am no-1 -nethyl -3-ethyl-1 H pyrazol o[ 4, 3-d] pyrim din-5-yl]-
butyric acid, m pi-[22(Bchibrd-A-fhathdxybenzyiamind)okyetigyd-arstin) 1+H-

- et hyl - 3- net - ) vrim din- L] butyric acid, mp. 250;
4-17-(3, 4- net%%"]n'%g%ﬁmfﬁ@%%%ﬂwén%@ﬂ*y’lrb ?5?131 hyl -1 H _
pyr azoI{) 4, 3- ﬂ] onrl m din-5-yl ] butyric acid, mp. 225; 4-[7- benz3d/l am no- %01
- met hyl “3- net - [ b8tk - WHthG.A9l d, m p.

y Yl -4ty @éﬁ&%@h@ﬁ@g_ﬁhﬂ@ lynlé;wbywthﬁo

;. 5-[7-(4-nmet hoxybenzyl am no) - 1- | -3-propy b pyrazo 4,3-d] -
%ri m di n- 5- ﬁyf%%ﬁ‘édz‘i,%—diqwmf)ldm-g-_yl]ggéfnc acid, mp. 225°;

4-[7-benzylamino-1-methyl-3-methyl-1H-pyrazolo[4,3-d]pyrimidin-5-
yllbutyric acid, m.p. 201°;
15
5-[7-(4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-yllvaleric acid, m.p. 160°;

5-[7-(3-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
20 pyrimidin-5-yl]valeric acid, m.p. 141°;
5-[7-(4-chlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-yllvaleric acid, m.p. 148°;

. 25 5-[7-(3-chlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-yllvaleric acid, m.p. 151°;

Example 3

30 A mixture of 1.8 g of methyl 4-[7-chloro-1-methyl-3-propyl-1H-pyrazolo-

[4,3-d]pyrimidin-5-yl]Jphenylcarboxylate ("B") and 1.5 g of 3-chloro-4-
methoxybenzylamine in 20 ml of N-methylpyrrolidone is warmed at 110°
for 4 hours. After cooling, the mixture is subjected to conventional work-up,
giving 2.2 g of methyl 4-[7-(3-chloro-4-methoxybenzylamino-1-methyl-3-

35 propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl]benzoate.



. 5-[7-(3-net hoxybenzyl am no) - 1- net hyl - 3- propyl -1 H pyrazol o[ 4, 3-d]-
pyrimdin-5-yl]valeric acid, mp. 141 ;
5-[7- (4- chiway ohenigy! am no) - 1- met hyl - 3- propyl -1 H pyr azol o[ FcBERI113036
pyrimdin-5-yl]valeric acid, mp. 148; _19.-
5-[7-(3-chl orobenzyl am no) - 1- net hyl - 3- pr 8py| -1 H pyrazol o[ 4, 3-d] -
pyrimdin-5-yl]valeric acid, mp. 151 ; Exanple 3 A mxture of 1.8 g of
met hyl 4-[7-chloro-1 -nethyl-3-propyl-1 H pyrazol o- f o
4, 3-d rimdin-5-vl]phgpyl carbhoxyl a "B n of 3-chl oro-4-
Lret hox]yg)énzylpé{ml?%oqsr& %Eﬁmﬁgﬂﬁét%%‘ﬁ%ﬁ%ﬁ @3%(31195 rmed at 110 for 4
hours. After coold-Tg(3-chieravdxnethexiberayarottoetmethyledrpeopy ! ciiad vvolrﬂ kl- up,
iving 2.2 ¢ Al s 63 ER Ny M. 04 o+ yl - 3-
o opyl- 1 1+ piD il SBERe e Rl SRR 18 p; 339
PCT/ EPQ1/ 13036 -19 5 10 0 15 Analogously to Exanmple 2, 1.2 g of the ester
give 1.0 ¢ OfAna‘lod;(.Yusﬂ@tcS?EerﬁwFte‘H ey ® anmpt e iedtidxybeRkpiiide givepy! - 1 H

P ezl oLt 3O Dt 4 55 eI e SN ey Lo

Anal ogously to EX¥
met hyl 4-[ 7- (p3rdzotefd G-dipyennidinySatibghacatepand estdr hyidrdy sis dhgieot gives

pyrazol o[ 4, 3- d] pyy i-m-dj n- I st dy i § . hereof gives
L7 (ot nyl ISR v%%%%@géﬁzv.'%éﬂﬁwﬁﬁ e
pyr azol of 4, 3- d] pywraaaleld, Hajpyriseidinodvilaenzoic Heid.f ol | owi ng conmpounds are
obt ai ne® anal ogously: 4-[7-(3-chl oro-4-met hoxy-benzyl am no) -1

- met hyl - 3- pr -1 H razol of 4, 3-d] pyrim di n-5-yl ] phenyl aceti c acid,
gl uca?/n' ne saﬁﬁ?é f,ﬁ)ilﬁyvmél)é{qnaﬂw 3 ffR ?%‘?ﬁl‘?dg%wpgﬂ Y'(])xybenzyl am no) - 1
@:t hy! - 3- propy! -AL7H3-pibez-almEtholy Hepyyiamido)1 methypBgngpacHyi ¢ acid. 20

I's 25 30 pyrazolo[4,3-d]pyrimidin-5-yl]phenylacetic acid, glucamine salt, m.p.
114°
15 and
4-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-ylJphenylacetic acid.
20 Example 4

1 equivalent of 3-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-
1H-pyrazolo[4,3-d]pyrimidin-5-yl]propionic acid and 1.2 equivalents of
thionyl chloride are stirred in dichloromethane for 2 hours. The solvent is
removed, giving 3-[7-(3-chloro-4-methoxybenzylamino)-1-methyi-3-propyl-
. 25 1H-pyrazolo{4,3-d]pyrimidin-5-yl]-propiony! chloride.
The product is transferred into aqueous ammonia, and the mixture is
stirred for one hour and subjected to conventional work-up, giving 3-[7-(3-
chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-
d]pyrimidin-5-yl]propionamide.

30

Example 5

1 equivalent of DMF and 1 equivalent of oxaly! chloride are dissolved in
a5 acetonitrile at 0°. 1 equivalent of 3-[7-(3-chloro-4-methoxybenzylamino)-1-

methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl]propionamide is then
added. The mixture is stirred for a further one hour. Conventional work-up



35 Exanple 4 1 equival ent of

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

1H pyrazol WaoBssHgyri m din-5-yl ] prop ionic acid and 1.2 epgi/EPd18303% Of

t hionyl chloride are stirred in dichlorgpethane for 2 hours. The solvent is
removed, giving 3-[7-(3-chl oro-4-nethoxybenzyl am no) - 1- net hyl - 3- propyl - 1
H pyrazol o[ 4, 3-d] pyri m di n-5-yl ] -propi onyl chloride. The product is
transferred i nto agueous anmonia, and the mxture is stirred for one hour

d bj ect ed.. ' - i Vi. -
ol or o- 4 et BASEREY P AN Ao TSR A Pk propylifts.
d] pyri m di n- pyyaiqioldp3-dirprinidin-Eyhipropositriieequi val ent of DVF and 1
equi val ent of oxalyl chloride are dissolved in acetonitrile at 0. 1

equi val ent of_ 3-[ 7- (3-chl or o- 4- met hoxybenzyl am no) - 1- net hyl - 3-propyl -1
H pyrazol o] 4 Ex | imdin-5-yl]propionamde is then added. The m xture
is stirred for a further one hour. Conventional work-up WO 02/45716

PCT/ EPO1/ 13036 ,-20 0.0 15,20 5 35 qi .
Bl 7 (5 e orhalodRisly IR ERRTRIe ] 7 and 3, Teadlin S the sgpresropging chioro-
pyr azol o[ 4, 3qyfipyding dérivalivgs withdh4 exihylenedioxidxempllamb e/giaes goufdilpwt o

Exanpl es 1, - i~on of the corresponding chloro- pyrimdine
derivatives 3mn§ﬁg@1y[e'§%§{deshedi oxybenzyl am ne gives the follow ing

carboxy|ic acids: 4-[7-(3, 4-ethyl enedi oxybenzyl am no) - 1- met hyl - 3- propyl -1

Hpyraz¥l o- [4, 3-4l}7ny3 4ratHy BneditkyBerh241amindi1dmethyl-3-propyl-1H-pyrazolo-

3-[7-(3, 4-et %I e(rj]ﬁ)dl.ox b sz.no) Hj1 met hyl - 3- propyl -1 pyrazol o-

[ 4, 3-d] pyri mil3iSRdBY{MdPany Bhtyric aci,

@ 7- (3, 4-ethyl enedi oxybenzyl ani no) - 1- met hyl - 3- propyl - 1 H-pyrazol o-
3-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo-

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

7-[7+(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo-
20 (4 3-d]pyrimidin-5-ylJheptanoic acid,
2-{4-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4, 3-d]pyrimidin-5-yl]-cyclohexyl-1-yl}acetic acid,

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

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

4-[7-(3,4-ethylenedioxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo-

35 [4,3-d]pyrimidin-5-yl]Jphenylacetic acid.



[4,3-d] pyrimdin-5-yl]valeric acid,

7-17-(3, 4- et hyl enedi oxybenzyl am no) 1- met hyl - 3-propyl -1 H pyrazol o-

[ 4, 3-d] pyrwo @i4s78s- y| ] hept anoi ¢ aci d, PCT/EP01/13036
2-{4-[7-(3, 4- et hyl enedi oxybenzyl am no) 37 et hyl - 3- propyl -1 H

pyrazol o 4, 3-d] pyri m di n-5-yl]-cycl ohexyl - 1-yl }acetic acid,

4-[7-(3, 4- et hyl enedi oxybenzyl am no) - 1- net hyl - 3- propyl -1 H pyrazol o-
[4,3-d] pyrim d| n-5-yl ] cycl ohexanecar boxylic acid,

4-17-(3, 4-et zol o-

[ 4, 3-d] pyri 6@ So%ég %w&tﬁgﬁ?? rﬁo@te%blf ?ﬁ)gl en | oxy engyl am no) -1
- met hyl - 3- prcpmpolunﬁlspyrazol 0- [4,3-d]pyrimdin-5-yl]benzoic acid,

4-17- (3, 4- et hyl enedi oxybenzyl am no) -1 -nethyl-3-propyl - 1 H pyr azol o-
[4,3-d] pyri mdin-5- cetic acid 02/ 4571 /EP -21
5400 TPYE 20 g Bl ennoBa0sY RERar bR Bont EPYEEoI o A ne

gi ves 15ne f olblyawidia-5-gRbargticdsid, 4n.p 7209, 4- di chl orobenzyl am no)-1
-rrethyl 3- propyl 1 Hpyrazolo[4, 3-d]- pyrimdin-5-yl]butyric acid, m p
209; 3-[7-(3,4-dichlorobenzyl am no)-1 -nethyl-3-propyl-1 H pyrazol 0[4
pyri m di n- 5-yl | pBe@r@m-dichdarapenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-

5-[7-(3, 4- d| H’lﬂﬁ Hgg]_ H)r%ﬂdémé ag:l'ofmt hyl - 3-propy | -1 H pyrazol o[ 4, 3-d] -

pyri m di n-5- er| acl
7-[7-(3,4-di chI or obenzyl am no) - 1- et hyl - 3- propyl -1 H pyrazol o[ 4, 3-d] -
pyrim di%h-5-yI] hept7a-eickfdrébenzylamino)-1-methy!-3- propyl -1H-pyrazolo[4,3-d]-

2-{4-[7- 34d|chlor |.am no) - 1-met hyl - 3-propyl -1 H razolo43-
d Ey“[m g' n- Y led'eii'yﬁ‘fééwa?' 'I)}acet| cyaC| dp iad Py [

7- (3, 4-di chl orobenzyl ami no) -1 -nethyl -3-propyl -1 H pyrazol o[ 4, 3-d] -
Pyrim din-5-yl ] cyc0RexaneiaoB8 W LMiRSL f-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-yllheptanoic acid,
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-1 H-pyrazolo[4,3-d]-
20 pyrimidin-5-yljcyclohexanecarboxyilic acid,
4-[7-(3,4-dichlorobenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-yl]benzoic acid,

@® = 4-[7-(3,4-dichlorobenzylamino)-1-methyl-3-propyl-1 H-pyrazolo[4,3-d]-
pyrimidin-5-yl]Jphenylacetic acid.

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

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

35 [43-d]pyrimidin-5-ylJpropionic acid,



4-[7- (3, 4-di chl or obenzyl am no) - 1- net hyl - 3- propyl -1 H pyrazol o[ 4, 3-d] -
pyrim.di n-5-yl ] benzoi c acid,

4-[7- (3, 4-digcdesTebenzyl am no) - 1- net hyl - 3- propyl -1 H pyr azdTafed1/3303p -
pyrim di n-5-yl ] phenyl acetic acid. Anal Q?QQS reaction with

3-chl oro- 4- et hoxybenzyl am ne gives the toll ow ng conpounds:

4-[7-(3-chl oro-4-ethoxybenzyl am no)-1 -nethyl -3-propyl -1 H pyrazol o-
[4,3-d] pyrimdin-5-yl]butyric acid, 3-[7-(3-chloro-4-ethoxybenzyl am no)-1

s et hyl - 3- I ) 2y L4 VD
02] 45716 PCT/ BP0 /quag%ﬂ%%'%%h‘%t’é”%a%h%ﬂ%b@%Néjp%&mm'wr%'&

5- [ 7- ( 3- chl ot434]eynipidjibényiMadentagidl- met hyl - 3- propyl -1 H- pyr azol o-
[4,3-d] pyrimdin-5-yl]valeric acid,

L e o o m g SR s bz Bmine)-1-mthyPY-prdpyi A pifazofo-
2-{4-[ 7- ( 3- c M, Brd)pyrimidio-Syyifeptamsic mejd, 1- met hyl - 3- propyl -1 H

pyrazol o[ 4, 3-d] pyri m di n-5-yl]-cycl ohexyl -1-yl }acetic acid,

4-[7-(3-chl oro-4-ethoxybenzyl am no) - 1- met hyl - 3-pr op?/l -1 H pyrazol o-
[ 4, 3-d] pyri mi di n254y[7}HSychloteedateeatenzylanminaki dnethyl-3-propyl-1H-

4-[7-(3-chl og,Qr4 X A0 A ) hyhn3e@0RYil- 1 H pyrazol o-
[4F 3- ((j] pyri mb&réﬂko?é[&ﬁ%@ﬁ%?@ﬁgpgcy%!ofng‘iglsi’gﬂ%g%@ ¥lgt hoxybenzyl am no) - 1
-nmet hyl -3-propyl -1 H pyrazol o[ 4, 3-d] pyri m di n-5-yl ] phenyl acetic aci d.
f\nﬂ 096'95 reacti qg?%tcfh|6@Mé@ﬁ@wﬁeh§?lﬁhﬁﬁ@%ylh¢éthyl-3—fﬁr@mllgiH—@?réﬂﬁﬂb-

ol | owi ng co S;

41 7o (3 ohl ol SAIPEIBIR S RSN AN AR AR 3 propyl -1 H

azol o[ 4, 3-d] pyrim din-5-yl]butyric acid,
-[7- (3-chl or o- 441 59Rr RGO RER N BENIPhminG JTF ni¥thy B3 Hr8AML 14 pYrazolo-
[4,3-d]pyrimidin-5-yl]benzoic acid,
15
4-[7-(3-chloro-4-ethoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]Jphenylacetic acid.

Analogous reaction with 3-chloro-4-isopropoxybenzylamine gives the
20 following compounds:
4-[7-(3-chloro-4-isopropoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]butyric acid,

. 25 3-[7-(3-chloro-4-isopropoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]propionic acid,

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

2-{4-[7-(3-chloro-4-isopropoxybenzylamino)-1-methyl-3-propyl-1H-

35 pyrazolo[4,3-d]pyrimidin-5-yl]-cyclohexyl-1-ylacetic acid,



pyrazol o[ 4, 3-d] pyri m din-5-yl]propionic acid,

5-[7-(3-chl oro-4-isopropoxybenzyl am no)-1 -nethyl-3-propyl-1 H

pyr azol o[ 4wd ay4syré m di n-5-yl ]Jval eric acid, PCT/EP01/13036
7-[7-(3-chl oro-4-isopropoxybenzyl am no) »&- net hyl - 3-propyl -1 H

pyrazol o[ 4, 3-d] pyri m di n-5-yl ] hept anoi ¢ aci d,

2-{4-[7-(3-chl oro-4-isopropoxybenzyl am no)-1 -nethyl -3-propyl-1 H
pyrazol o[ 4, 3-d] pyri m di n-5-yl]-cycl ohexyl -1-yl }acetic acid, WD 02/ 45716

PCTI EPOL/ 13036 - i - _3- -1H-
41 7-(3-chi oro- 47 85 ;%fg‘;a%y-é-i?é&f’g%% zylamino) methyl-piepy-{H
pyr azol o[ 4, 3-PATAAPIA APy dincSylleyceRexanacasdyiie agid. d,

4-[7-(3-chl oro-4-isopropoxybenzyl am no)-1 -nethyl -3-propyl -1 H

pyrazol o[ 4, 3-d] py,rim.di,n-5-yl.] benzoi ¢ aci .

3157 (el or o, 44 OO HiraR PRS2 SrRR) i -ae U ASAToRYEA -

pyrazol o[ 4, 3ytamoio[di 3tdipysinmidinebgiipenzaitiacidcaci d. Exanple 7 The fol | ow ng
conmpound i s obtained anal ogously to Exanples 1 and 2:

[ 7- (3-chl or o- 4- met hoxybenzyl am no) - 1- net hyl - 3- propyl -1 H pyrazol o[ 4, 3-d]-
pyri m di n- 5- yl met hdxlyHacehlpeo-4dsepropokgrrizyianmiaocy-dtmethyl-g-proggl-185 WO

02/ 45716 PCTIFPOAIdA0RBIpyritAdm-3911Bndfy1d0et Sada. 30 35

10 Example 7
‘ The following compound is obtained analogously to Examples 1 and 2:
[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
15 pyrimidin-5-ylmethoxy]acetic acid, ethanolamine salt, m.p. 138°.
20
. 25
30
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The exanpl es below relate to pharmaceutical preparations: Exanple A
Injection vials A solution of 100 g of an active ingredient of the fornula
| and 5 g wfoo0adis3medi um hydr ogen phosphate in 3 | of bidi sted/Erbimad3er is
adj usted to pH 6.5 using 2N hydrochloriggacid, sterile filtered,
transferred into injection vials, |lyophilised under sterile conditions and
seal ed under sterile <conditions. Each injection vial contains 5 ng of
active ingredient. Exanple B: Suppositories A mxture of 20 g of an active
ingredient of the formula | is nelted with 100 g of soya lecithin and 1400
g of cocoa butter, poured into nmoulds and allowed to cool. Each

supposi tory dberexamples belpwrelata foeharmeaceutiealtprepaeations: C Sol ution A
solution is prepared from1 g of an active ingredient of the formula I,

9.38 g of Na 20 284 g of Na2HPO4 - 12 H20 and 0.1 g of

benzal koni um %ﬂ%ﬁ’ﬁedé r @mm Bf bidistilled water. The pHis adjusted to
6.8, and the solution is nade up to 1 | and sterilised by irradiation. This
sol ution can o nt 500 ny
of an acti veﬁ%’dﬁ@‘gﬁjgh%@%? %%@&%ﬁ?ﬂéﬁp&W%%'?ﬂ%ﬁ%aﬁ Vasel i ne
under asept i cisashiginthygnegerptwsphetean Jhol kidistilediwater is agfjusteddoof an acti ve
I ngr edi ent Of(lj-ié% ui?ﬁ&‘i??hn% oéhl'é)ﬁc(gcnd %"Eér%?tlteréd %ré?%fﬂ?ecﬂ)mtﬁtl egfigich. 0.2

kg of talc a nesi um stearate Is resse fabl ets in

a conver&nl oné(!a|$rdﬁﬂ@?““$$p 5'[] & stefits cenitiorand Sﬁalﬂdéﬂn%r&t g‘ﬁs 10 mg of
|

active 'ngr egopdition¥OE8eh HiddtorPdal EMAInsIaTy of Zdtive ibgredid. 20 25 30 35
Exanple F. Coated tablets Tablets are pressed anal ogously to Exanple E and

subsequent |y coat ed
Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | is melted with

15 100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.
Example C: Solution

20

A solution is prepared from 1 g of an active ingredient of the formula I,
9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml 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 an active ingredient of the formula |, 4 kg of lactose,
35 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
tablet contains 10 mg of active ingredient.



in a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye. Exanple G Capsules 2 kg of an active ingredient of the
formul a | @reoddstrigoduced into hard gel atine capsul es in acopMnbiznal
manner in such a way that each capsule,gontains 20 ng of the active

i ngredi ent. Exanple H. Anpoul es A sol uf?gﬁ of 1 kg of an active ingredient
of the formula | in 601 of bidistilled water is sterile filtered,
transferred into anmpoul es, |yophilised wunder sterile conditions and seal ed
under sterile conditions. Each anpoule contains 10 ng of active
ingredient. Exanple |: Inhalation spray 14 g of an active ingredient of the
fornmul a | ar Exanaplel Fic@oateditabletss | sotonic Nad solution, and the
solution is transferred into cormercially available spray containers with
a punp nmechani sm The solution can be sprayed _into the nouth or nose. One
Spray shot  ( ABGIRIS@ra pregseclAnalegRMRlE tq BXamplE anst subResteDty origd WO

02/ 45716 PCT/drBEbn{8REdnal reanmst\eith adoatifng df slicrddeepefats etarenngse of the
formula I | io 0in vvhlqc)a 15 Rl and R2 are each, independently of one
another, H, A298@NERN{AYEL|  R1 and R2 together are alternatively

al kyl ene having 3-5 carbon atons, -OCH2-CH2-, -CH2-O-CH2-, -OCH2-O or
-0- CH2- CH2-0 "%&5 . re each, independently of one another, H or
A Xis R5, Eé(aor ;Fg'gg ﬁﬁﬁ?éwhich is nonosubstituted by R8, R5 is linear
or branched al kyl ene having 1-10 carbon atons, in which one or two CH2

groups 'y be kg ephaeetvdihgrébiehtor BieduRhuldl ard iAfro§%ed Rio Rard s cycl oal kyl

or cycl oal kyl al kyl ene havi 5-12 carbon .
y y gela Yne capsules ﬂ]ga conventl%na?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 an 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.
0

Example I: inhalation spray

14 g of an active ingredient of the formula | are dissolved in 10 | of isotonic
NaCl solution, and the solution is transferred into commercially available

‘ 25 spray containers with a pump mechanism. The solution can be sprayed
into the mouth or nose. One spray shot (about 0.1 ml) corresponds to a
dose of about 0.14 mg.

30
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atons, R7 is phenyl or phenylnmethyl, R8 is COOH, COOA, CONH2, CONHA,
CON(A).2 or CN, Ais alkyl having from1l to 6 carbon atons, and 30 Hal is
F, G, Br wod2453ts and their physiol ogically acceptabl e sadBERMd3I®6! vat es,
for the preparation of a nedicanment fga?i_nhi biting the growth of
neoplastic cells. 2. Use according to aim1 of conmpounds according to
Caiml in which WO 02/45716 PCT/EP01/13036 -27 5 10 I* 15 20 . 25 30 35 X
is R5, phenyl or phenylnethyl, each of which is substituted by COOH, CQOQA,
CONH2, CONA2, CONHA or CN. 3. Use i Claim 1 of conpounds
according to Caim1lin which R a?dﬁ%égpc?)sgﬁgﬁer are al kyl ene having 3-5
carbon atons, -OCH2-CH2-, -OCH2-O or -OCH2-CH2-O, X is R5, phenyl or
phenyl met hyl 1 eagjseqdt cHsdLrids oftHESéminaed by COOH, COOA, CONH2, CONA2,
CONHA or CN. 4. Use according to aim1l of conpounds according to Claim1l
in which RL and R2 are each, independently of one another, H A OH OA or
Hal , and R2 together are alternatively & : havi ng 3-5 carbon

atons, -0 CH2-CH2-, -OCH2-O or -O gH- X is R5, phenyl or

phenyl methyl, each of whigh is " °

\
N

R2
. e '
10 \_ A
N X
® R
in which
15 R'and R®> are each, independently of one another, H, A, OH, OA

or Hal,
R'and R® together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -CH,-O-CH>-, -O-CH,-O- or

-0-CH,-CH,-0O-,
20 R®>and R* are each, independently of one another, H or A,
X is R®, R® or R, each of which is monosubstituted by R?,
R® is linear or branched alkylene having 1-10 carbon

atoms, in which one or two CH2 groups may be
replaced by -CH=CH- groups, O, S or SO,

‘ 25 R® is cycloalkyl or cycloalkylalkylene having 5-12 carbon
atoms,
R’ is phenyl or phenylmethyl,
R® is COOH, COOA, CONH,;, CONHA, CON(A); or CN,
A is alkyl having from 1 to 6 carbon atoms, and
30 Hal is F, Cl, Bror|,

and their physiologically acceptable salts and solvates, for the
preparation of a medicament for inhibiting the growth of neoplastic
cells.
2. Use according to Claim 1
35 of compounds according to Claim 1 in which



substituted by COOH, COOA, CONH2, CONA2, CONHA or CN. 5. Use according to
G aim,1 of conpounds according to Claiml in which RL and R2 are each,

i ndependenwgo2xfs7ene another, H, A OH OA or Hal, Rl anddiZerecgsdsaer are
alternatively al kyl ene having 3-5 carbog-, atons, -O CH2-CH2-, -O CH2-O or
-0 CH2-CH2-0-, X is al kylene having 2-5"carbon atons, cycl ohexyl, phenyl

or phenyl net hyl ,
1-6 carbon atons
COOA, A is alkyl
6. Use according

each of
, R4 is

) ‘ y
o' o R Phehyl 8 SnyRRI 0 of {Hiicpyi§ shigfltediy O
and R2 are each, indep&§¥eht GPGA, RiNKEAEONA,, GP%NA%,CY‘DA or Hal, WO

whi ch is nonosubstituted by R8 R3 is alkyl

havi ng

al kyl having 1-6 carbon atons, R8 is COOH or

r |.
h R1

02/ 45716 PCTREPOYsE3%8rdind®o Rlaidng R2 together are alternatively al kyl ene

havi ng 3-5 carbon_at ons,

20 25 30 R3 is

4- (R8- net hyl ) ph
Claim1l1 in which

10 4
®
15
5.
20
. 25
30
6.
35

8f RYMPRYY
enyl. 7.
X

- O CH2- CH2-, -OCIGZ-O. r -0-CH2-CHzZ-O, 5 10 S 15
s A% gceorglingh G IIR: bikWhicRs i s al kyl having 1-6

carbon“atons, X iR arldRR) 2tdgdBer dreRlkgignt dlaring 3-5cdrBonlztomk, or
U§6-@ﬁ§—%rl-g'- Q%-b?lz%gérm&—cﬂjlz—{%%—unds according to

is R®, phenyl or phenylmethy!, each of which is
substituted by COOH, COOA, CONH,, CONA;, CONHA
or CN.

Use according to Claim 1

of compoun
R' and R?

R' and R?

X

ds according to Claim 1 in which
are each, independently of one another, H, A, OH, OA
or Hal,
together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -O-CH,-0O- or -O-CH,-CH,-O-,
is R®, pheny! or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA;, CONHA
or CN.

Use according to Claim 1
of compounds according to Claim 1 in which

R' and R?

R' and R?

Hal

are each, independently of one another, H, A, OH, OA
or Hal,

together are alternatively alkylene having 3-5 carbon
atoms, -O-CH;-CH;-, -O-CH,-0- or -O-CH,-CH»-O-,

is alkylene having 2-5 carbon atoms, cyclohexyl, phenyi
or phenylmethyl, each of which is monosubstituted by
R,

is alkyl having 1-6 carbon atoms,

is alkyl having 1-6 carbon atoms,

is COOH or COOA,

is alkyl having from 1 to 6 carbon atoms,

isF, Cl, Brorl.

Use according to Claim 1
of compounds according to Claim 1 in which

R' and R?

are each, independently of one another, H, A, OH, OA
or Hal,



R1 and R2 are each, independently of one another, H A OH OA or Hal, Rl
and R2 together are alternatively al kyl ene having 3-5 carbon at ons,

- O CH2- CH2wo 02ps5@te2- O or - O CH2-CH2- O, R3 is al kyl havi reciyEB1a0asdson
atons, R4 is alkyl having 1-6 carbon abgns, X is -(CH2)2_5-R8, in which
one CH2 group may be replaced by 0, or I's 4-R8-cycl ohexyl, 4-R8-phenyl or
4- (R8-net hyl ) phenyl R8 is COOH or CODA. 8. Use according to Claim1 of
conpounds according to Claim1l selected fromthe group consisting of (a)
5-17-(3-chloro-4 ybe ] - - el -3 - -

pyrazol o[ 4, 3-d] pﬁ%ﬁ@iﬁn- S@t %Pn&a@n%'?ecrﬂgﬁc\?%{/ aMér?eDP{éwﬁg%S carbon

4-[ 7- ( 3- chl or o- 4- net hoxybealgmManhEHAChHet HY1Clx-Pr-@pyO-GHpCH,-O-,

L7 (ot | e oxybore gl 185 Seibctdlons, 11 1 pyrazol o[ 4
-[7- (3, 4- met hyl enedi oxybenz no)-1- - 3- propyl - pyr az :
3-d] py;é' m di n-5-yt] butyri C'Saglkaﬂf?‘ﬁ‘ﬂ%’g érﬁar(%’é‘rﬁ@ 1 no) - 1- met hyl - 3- propyl - 1
H pyrazol of 4, 3- dIx pyrimdiisﬁ-(biﬂéb?]smqmaRﬁbflclahéWI, 4R°-phenyl or

[ 7- (3-chl or o- 4- et hoxybenz%l@{m’ ngg‘ il) F]ﬂé:‘t qy -3-propyl-1 H pyrazol o[ 4,

3-d] pyri mi di n- 5-yl met hoxy] dcet i ECaei/BN°Y" Use of conpounds of the fornula |
35 WO 02/ 457¥6 PUReEREDIdirg36 Cla@®1R3 HN 5 10 CH2 i N NI in which R and

R2 are each, ind%?%%%hhyséh‘;@@nn@&ﬁé%hqEﬁ.\g’ﬁmhc}" OCA or Hal, R and R2

together are alternative e havi ng car bon
R and R are each, independently of one another, H, A, OH, OA

10 or Hal,

R'and R® together are alternatively alkylene having 3-5 carbon
@ atoms, -0-CH,-CHa-, -O-CH,-0- or -O-CH,-CH,-0-,

R® is alkyl having 1-6 carbon atoms,

R* is alkyl having 1-6 carbon atoms,

15 X is -(CH2)25-R®, in which one CH2 group may be
replaced by O, or is 4-R®-cyclohexyl, 4-R®-phenyl or
4-(R®-methyl)pheny!

R® is COOH or COOA.

20 8. Use according to Claim 1

of compounds according to Claim 1 selected from the group
consisting of
(a) 5-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]Jpentanoic acid;
(b) 4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
. 25 pyrazolo[4,3-d]pyrimidin-5-yl]benzoic acid;
(c) 4-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]lpyrimidin-5-yl]butyric acid;
(d) 5-7-(benzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d}-
pyrimidin-5-yl]pentanoic acid;
(e) [7-(3-chloro-4-methoxybenzylamino)-1-methy!-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yImethoxyJacetic acid.
9.  Use of compounds of the formula |

30
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atoms, -O CH2-CH2-, -CH2-O-CH2-, -O-CH2-O or 15 -0-CH2-CH2-0-, R3 and R4
are each, independently of one another, Hor A, Xis R5, R6 or R7, each of
which is mywedssid tuted by R8, R5 is |inear or branched mtkgbransodsavi ng
1-10 carbon atons, in which one or two,gH2 groups may be 20 repl aced by
-CH=CH groups, 0, Sor SO R6 is cycl og kyl or cycl oal kyl al kyl ene havi ng
5-12 carbon atons, R7 is phenyl or phenylnethyl, R8 is COOH COOA, CONHZ,
CONHA, CON(A)2 or CN, 25 Ais alkyl having from1l to 6 carbon atons, and
Hal is F, d, Br or I, and their physiol ogi ca grceptabl e salts and
solvates, for the preparation of a nedicang Qr the treatnent and/or
prophyl axis of cancer di seases. 30/1(QH;Use ding to daim9 of
conpounds according to CaiMi 9 i MWhich X i s\R57 phenyl or phenyl net hyl,
each of which is substituted\by , COOA, CONH2, CONA2, CONHA or CN. 11.
Use ac%grding to daim9 ngfm ds according to Caim9 in which WO
02/ 457 PCT/ EPO / 13036 - 5100 20 9 25 30 35 R and R2 together are
al kyl ene having 3-5 carbon o - CH2-CH2-, -OCH2-O or -0O CH2-CH2-0-,
X is R5, phenyl or phenyl methyl, ddch oK which is substituted by COOH,
COOA, CONH2, CONA2, CONHA

10 in which
R'and R*> are each, independently of one another, H, A, OH, OA

. or Hal,

R'and R®> together are alternatively alkylene having 3-5 carbon
atoms, -O-CHz-CHz-, -CHz-O-CHz—, -O-CHz-O- or

15 -0-CH,-CH,-0-,
R’and R*  are each, independently of one another, H or A,
X is R®, R® or R, each of which is monosubstituted by R®,
R® is linear or branched alkylene having 1-10 carbon
atoms, in which one or two CH2 groups may be
20 replaced by -CH=CH- groups, O, S or SO,
R® Is cycloalkyl or cycloalkylalkylene having 5-12 carbon
atoms,
R’ is phenyl or phenylmethyl,
R® is COOH, COOA, CONH,;, CONHA, CON(A); or CN,
. 25 A is alky! having from 1 to 6 carbon atoms, and
Hal isF,Cl Brorl,

and their physiologically acceptable salts and solvates, for the
preparation of a medicament for the treatment and/or prophylaxis of
cancer diseases.
30 10. Use according to Claim 9
of compounds according to Claim 9 in which
X is R®, phenyl or phenylmethyl, each of which is substituted by
COOH, COOA, CONH,, CONA;, CONHA or CN.
11. Use according to Claim 9
35 of compounds according to Claim 9 in which



12. Use according to Caim9 of conpounds according to CGaim9 in which R
and R2 are each, independently of one another, H A OH OA or Hal, R and
R2 t oget hesw@ogesai¢ er nati vel y al kyl ene having 3-5 carbon gdORPo1/13036
-OCH2-CH2-, -OCH2-O or -OCH2-CH2-O X is R5, phenyl or phenyl nethyl,
each of which is substituted by COOH, CBB& CONH2, CONA2, CONHA or CN. 13.
Use according to Caim9 of conpounds according to Claim9 in which R and
R2 are each, independently of one another, H A OH OA or Hal, R and R2

together are altepnatjuely,al kyl ene ving 3-5 carbon, atons, -O CH2-CH2-,
Do for o B BT dteetaR SRR Ay e S S paR TS oo,

cycl ohexyl, phenyl or pher@QH:OH,r, €aCiH.e0- ahi@ICH sCipr@subst i t ut eg by
R8, R3 i | kyl ' 1-6.cap S 1, ' 1-6 carbon

at ons, ISR8ai sycﬁvwgm,‘&% ’%ﬁ?ﬁﬂ%ﬂ%dﬂlbﬁﬁl ?Qﬁéicﬁg?bon at ons,

Hal is F, d, Br or |. 14, SUES“HE%’O*P)@IQQPHOC%%@@WL&ﬁﬁ&urﬁl@f‘&b‘tordi ng

to Claim9 in which R andgRgNr e each, independently of one another, H A
H, OA or l,, RL and R2 taq her are alternatively al kyl ene having 3-5
carbon at ons, % 0 -@%Ré',”g-tgﬁtﬁtﬂ-‘@- or -0-CH2-CH2-0-, RB is alkyl having
1-6 carbon at ons of cBrhposinds legtottivyg ttgClaifh @ ar whithat ons, WO 02/ 45716

PCT/ EPO1/ 13036 'Fia]anQSRio ?a?e %gch, independently of one another, H, A, OH, OA
or Hal,

10 R'and R® together are alternatively alkylene having 3-5 carbon
atoms, -O-CH;-CH;-, -O-CH,-O- or -O-CH,-CH,-O-,
. X is R®, phenyl or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA,, CONHA
or CN.
15 13. Use according to Claim 9
of compounds according to Claim 9 in which
R'and R*> are each, independently of one another, H, A, OH, OA
or Hal,
R'and R® together are alternatively alkylene having 3-5 carbon
20 atoms, ~0-CHz-CHy-, -O-CH,-O- or -O-CH,-CH,-O-,
X is alkylene having 2-5 carbon atoms, cyclohexyl, phenyl
or phenylmethyl, each of which is monosubstituted by
R,
R® is alkyl having 1-6 carbon atoms,
. 25 R* is alkyl having 1-6 carbon atoms,
R® is COOH or COOA,
A is alkyl having from 1 to 6 carbon atoms,
Hal isF,Cl Brorl.
14. Use according to Claim 9
30 of compounds according to Claim 9 in which
R'and R* are each, independently of one another, H, A, OH, OA
or Hal,
R'and R*> together are alternatively alkylene having 3-5 carbon
- atoms, -O-CH,-CH,-, -O-CH»-0O- or -O-CH,-CH,-0O-,

R® is alkyl having 1-6 carbon atoms,
R* is alkyl having 1-6 carbon atoms,



25 30 Xis -(CH2)2_5-R8, 4-R8-cycl ohexyl, 4-R8-phenyl or 4-( R8-nethyl
)phenyl . 15. Use according to Caim9 of conpounds according to Claim9 in
whi ch Rl apd §3saiee each, independently of one another, H pdEkdi3636 or
Hal, Rl and R2 together are alternati vgl3 al kyl ene having 3-5 carbon

atons, -OCH2-CH2-, -OCH2-O or -OCH2-CH2-O, R3 is alkyl having 1-6
carbon atons, R4 is alkyl having 1-6 carbon atons, Xis -(CH2)2 5-R8, in
whi ch one CH2 group may be replaced by 0, or is 4-R8-cycl ohexyl,

4- R8- phenyl or - ( R8- net hyl ),phenyl L& [ 16. _Use accordi ng
to daim9 of coﬁgpounds acX 'r(g"ll'ﬁg?'sf%d%'gi'W%@?ﬂt%neﬁ?%e group

consi sting of (a) 5-[7-(3- dHRSrroethyliphaoyybenzyl ani no) - 1- net hyl - 3- propyl - 1
H pyrazol of 45 3 fPydddrdifh e entanoi c acid; (b)

4-17-(3-chl o?‘g-' 4- rret%%%@ﬁ%@%ﬁ% - 1- met hyl - 3- %r opyl-1 H

pyr azol o[ 4, 3- d] pPf CRINPOHNGs FeEdisting e Claimds in whic

4-17-( P 4-net hyl giesHPRY bezy bash Nadepen@sriti oforidy &fdthed HFA, OH, OA

pyrazol o[ 4, 3-d] pyri m di n-5-¥I§J utyric acid; (d)

5-[7-(benzyl am no) - 1- net hylo- “propyl -1 H pyrazol o[ 4, 3-d] - pyrim di

n- 5-yl ] pent anoi ¢ Riardt Rt e) together are alternatively alkylene having 3-5 carbon

[ 7- (3-chl oro- 4- et hoxybenzyék@rﬂg ”-@-ch&_l@ﬁlgﬁ_(L%éﬁﬁ%pqué'-é-&aﬂm QéQ| o[ 4,

3-d] pyri mdi n-5-yl nmet hoxy] aceti'c acl npotinds” of “the fornul a

| 35 WD 02/ 45716 RSCT/ EPO1/ iBalkgl hadngd-Rearpa @emsl- 11 N --~ N R2 | 10 in
whi ch R* is alkyl having 1-6 carbon atoms,
X is -(CH,)25-R®, in which one CH2 group may be
o replaced by O, or is 4-R%-cyclohexyl, 4-R®-phenyl or
4-(R®-methyl)phenyl
5 R® is COOH or COOA.

16. Use according to Claim 9
of compounds according to Claim 9 selected from the group
consisting of
(a) 5-7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]pentanoic acid;
(b) 4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yllbenzoic acid,;
(c) 4-[7-(3,4-methylenedioxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]butyric acid;

(d) 5-[7-(benzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-

. 25 pyrimidin-5-yl]pentanoic acid;
(e) [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo{4,3-d]pyrimidin-5-yimethoxyJacetic acid.

17. Use of compounds of the formula |

20

30
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R1 and R2 are each, independently of one another, H A OH OA or Hal, Rl
and R2 together are alternatively al kyl ene having 3-5 carbon atons,
- O CH2- CH2wo0 084210 CH2-, -O-CH2-O or 15 -O CH2-CH2- O, RacppehiR4oxr
each, independently of one another, H o A Xis R5, R6 or R7, each of
which is nonosubstituted by Ra, R5 is’lI ?n’ear or branched al kyl ene havi ng
1-10 carbon atons, in which one or two CH2 groups nay be 20 repl aced by
-CH=CH groups, 0, S or SO R6 is cycloal kyl or cycl oal kyl al kyl ene havi ng
5-12 carbon atons, R7 is phenyl or phenyl methyh, &8 is COOH, COOA, CONHZ,
CONHA, CON(A)2 or CN, 25 A is alkyl having X1 to 6 carbon atons, and
Hal is F, d, Br or I, and tyeir phy,si%']"mgl Q@ acceptabl e salts and
sol vates, for the preparat'ﬁon ofHM nedi canewtt+¥or the treatnent of
precancerogeni ¢ damage. 30 18. Usg according Rgzo Claim 17 of conpounds
accordiig to daim17 in whi i , phenyl™or phenyl nethyl, each of
whi ch i*§ substituted by }% H2, CONA2, CONHA or CN. 19. Use
2

according to Claim17 35 of ndskaccording to Claim17 in which WO
02/ 45716 PCT/ EPO1/ 13036 -33/5 10 M5 20X 25 30 35 Rl and R2 together are

al kyl ene having 3-5 carbon ons, -OCH2-CH2-, -OCH2-O or -0O CH2-CH2-0-,
X is R5, phenyl or phenyl neRhyl, each of which is

10 in which
R'and R*> are each, independently of one another, H, A, OH, OA

‘ or Hal,

R'and R® together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -CH,-O-CH,-, -O-CH,-O- or

15 -O-CH,-CH,-0-,
R*and R* are each, independently of one another, H or A,
X is R°, R® or R’, each of which is monosubstituted by R®,
R® is linear or branched alkylene having 1-10 carbon
atoms, in which one or two CH2 groups may be
20 replaced by -CH=CH- groups, O, S or SO,
R® is cycloalkyl or cycloalkylalkylene having 5-12 carbon
atoms,
R’ is phenyl or phenylmethyl,
R® is COOH, COOA, CONH,, CONHA, CON(A), or CN,
‘ 25 A is alkyl having from 1 to 6 carbon atoms, and
Hal isF,Cl Brorl,

and their physiologically acceptable salts and solvates, for the
preparation of a medicament for the treatment of precancerogenic
damage.
30 18. Use according to Claim 17
of compounds according to Claim 17 in which
X is R®, phenyl or phenylmethyl, each of which is substituted by
COOH, COOA, CONH,, CONA,, CONHA or CN.
19. Use according to Claim 17
35 of compounds according to Claim 17 in which



substituted by COOH, COOA, CONH2, CONA2, CONHA or CN. 20. Use according to
Cl aim.17 of conpounds according to Caim117 in which RL and R2 are each,

i ndependentwe@ omés7eme another, H, A OH OA or Hal, R ande®EPegBbIREr are
alternatively al kyl ene having 3-5 car on1 atoms, -0-CH2-CH2-, -OCH2-O or
-OCH2-CH2-O, X is R5, phenyl or phenyl'nethyl, each of which is
substituted by COOH, COOA, CONH2, CONA2, CONHA or CN. 21. Use according to
Claim 17 of conpounds according to Claim17 in which R and R2 are each,

i ndependent |y of F@‘”ﬁn@ th%%etgegé‘re %?Xle hé%né"% %C%QQ%@@% t oget her are

al ternatively al kylene havin O CH2-0- or

-0 CH2-CH2- O, X is al kyl en®-GheiGide- 2—@-%@0@%@%2 CHeeDahexy! , phenyl
or phenyl methyl, yeach of whé A ¢ﬁeﬁw@9%eﬁplkﬁéﬂﬁ§0eaah oFnidRaisi S al kyl

g IS CaEon Ao st by SR B QR NN E ok,

. 22. e according to O a@r@N.7 of conpounds according to aim1l7 in

WhICh R1 and |y of one another, H, A OH OA or
R and I&t g‘é% ﬁ‘g&‘;}gﬁé}ge‘?@pﬁg?f vely al kyl ene haV| ng 3-5 carbon atons,
-0 CH2- CH2-, - 0- CHzompasinds@oceEdingite GlainRe7 irswhidhy! havi ng 1-6 car bon

atoms, ~Réis al lylahring &e@aEﬁrmaaQafna@ﬁuy Jonaointt, HA GFIGA 3036
-345X|S-(CHZ)25 , 4-OI$8l_iac|ycloe R8- phenyl or

10 R'and R® together are alternatively alkylene having 3-5 carbon

atoms, -O-CH,-CH,-, -O-CH,-O- or -O-CH,-CH,-O-,

@ X is R®, phenyl or phenylmethyl, each of which is
substituted by COOH, COOA, CONH,, CONA,, CONHA
or CN.

21. Use according to Claim 17

of compounds according to Claim 17 in which

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

R'and R* together are alternatively alkylene having 3-5 carbon

15

20 atoms, -O-CH,-CHy-, -0-CH,-O- or -O-CH-CH,-O-,
X is alkylene having 2-5 carbon atoms, cyclohexyl, pheny!
or phenylmethyl, each of which is monosubstituted by
R®,
R is alkyl having 1-6 carbon atoms,
‘ 25 R* is alkyl having 1-6 carbon atoms,
R® is COOH or COOA,
A is alkyl having from 1 to 6 carbon atoms,
Hal isF,Cl, Brorl.
22. Use according to Claim 17
30 of compounds according to Claim 17 in which
R'and R®  are each, independently of one another, H, A, OH, OA
or Hal,
R'and R*> together are alternatively alkylene having 3-5 carbon
35 atoms, -O-CH,-CH,-, -O-CH-0- or -O-CH,-CH,-O-,

R® is alkyl having 1-6 carbon atoms,
R* is alkyl having 1-6 carbon atoms,



4-( R8-nethyl )phenyl . 23. Use according to Claim
according to Claim17 in which RlL and R2 are each,

17 of conpounds
| ndependently of one

anot her, Hwdewfaitie OA or Hal, RL and R2 together are altesqaiproiabyse

al kyl ene having 3-5 carbon atoms, -0 CHZ,CH-, -OCH2-O or -O CH2-CH2-O,
10 0 15 20 25 30 R3 is al kyl having 1-6 carbon atons, R4 is alkyl having
1-6 carbon atons, X is -(CH2)2 5-R8, in which one CH2 group nay be

repl aced by 0, or is 4-R8-cycl ohexyl, 4-R8-phenyl or 4-(R8-nethyl)phenyl

[ : : | | 8 d di
[0 Claim 17 sel o ed from MACHRRT - Soher iy PRl 4 SHempUpcs according

5-[ 7- ( 3- chl or o- 4- met hoxybedz{R amethy))phenylet hyl - 3- propyl -1 H

pyrazol of 4, 34 pﬂéer‘%]éﬂdﬁ?)iﬁ‘ %hldisis @roi ¢ acid; (b)
4-[7-(3-chl oro- 4-net hoxy eﬁzyl )
pyr azol of 4, 3- d] pPf CAMPORNGS GCEeing I Claimd! 7 inewhich

am no) - 1-met hyl - 3-propyl -1 H

4-[7-( é 4- met hy| ®RiesHPRY be ary bash Nadedend@dnitly oforiy afdthed HFA POHADOA of 4,
3-d] pyrimdin-5-yl]butyric af-@(f]; (d) 5-[7-(benzyl am no)-1-nethyl -3-propyl -1

H pyrazol o[ 4, 3-d] - pyrim di®h

yl ] pentanoi c acid; (e)

[ 7- ( 3- chl or o- 4- mR'rand/R&nz yogethenarelalternbtjvel3-afitydgryed havihg 3-5 carbon 4 f
| o[ 4, 3-d I m di n- 55 t ti Ld . C ounds o
et or i 8o s PRGN, g -y

the fornul a | 35R\13\O 02/ 457

10 is alkyl having 1-6 carbon atoms,

R* is alkyl having 1-6 carbon atoms,

X is -(CH,)2.s-R®, in which one CH2 group may be
o replaced by O, or is 4-R®-cyclohexyl, 4-R®-phenyl or

4-(R®-methyl)pheny!
R® is COOH or COOA.

15 24. Use according to Claim 17

of compounds according to Claim 17 selected from the group

consisting of

(a) 5-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-

20 pyrazolo[4,3-d]pyrimidin-5-yl]pentanoic acid;

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

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;

(d) 5-[7-(benzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d}-

‘ 25 pyrimidin-5-yl]pentanoic acid;

(e) [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-ylmethoxy]acetic acid.

25. Use of compounds of the formula |
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51 10 in which R and R2 are each, independently of one another, H, A OH,
QA .or Hal, Rl and R2 together are alternatively al kyl ene having 3-5 carbon
atoms, -0 @@efdsdte -CH2-O CH2-, -OCH2-O or 15 - O CH2- CHefEro1R30:nd R4
are each, independently of one another, or AA Xis R5, R6 or R7, each of
whi ch is nonosubstituted by R8, R5 is [M'near or branched al kyl ene havi ng
1-10 carbon atons, in which one or two CH2 groups nay be 20 repl aced by
-CH=CH groups, 0, S or SO R6 is cycloal kyl or cycl oal kyl al kyl ene havi ng
5-12 carbon atoms, R7 is phenyl or phenyl h 8 is COOH COOA, CONHZ,
CONHA, CON(A)2 or CN, 5 25 Ais alkyl having oxp |l to 6 carbon atons, and
Hal is F, d, Br or I, and their physi%‘l"mgl acceptabl e salts and
solvates, for the preparatfon off™ medi camewt}¥or regul ating apoptosis in
human cells. 26. Use accord\ ng tof Caim25 3Qof conpounds according to
Claim in which Xis R5, p 749 henyl methyl, each of wHich is
substituted by COOH, COOAN CONHZ, , CONHA or CN. 27. Use according to
Cl ai m 25 of conpounds accor d\n im25 in which 35 R and R2 toget her
are al kyl ene having 3-5 carbgn atdis, XO CH2-CH2-, -O-CH2-O or

-0 CH2-CH2- O, WD 02/45716 / EP01/ 13036 -36 5 10 S 15 X is R5, phenyl or
phenyl met hyl , each of whichRfs substituted by COOH, COOA, CONH2, CONA2,
CONHA

10 in which
R'and R®> are each, independently of one another, H, A, OH, OA

. or Hal,

R'and R® together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -CH;-O-CH,-, -O-CH,-O- or

15 -O-CH,-CH,-O-,
R’and R* are each, independently of one another, H or A,
X is R®, R® or R, each of which is monosubstituted by R®,
R® is linear or branched alkylene having 1-10 carbon
atoms, in which one or two CH2 groups may be
20 replaced by -CH=CH- groups, O, S or SO,
R® is cycloalkyl or cycloalkylalkylene having 5-12 carbon
atoms,
R’ is phenyl or phenylmethyl,
R® is COOH, COOA, CONH,, CONHA, CON(A). or CN,
’ 25 A is alkyl having from 1 to 6 carbon atoms, and
Hal isF, Cl, Brorl,

and their physiologically acceptable salts and solvates, for the
preparation of a medicament for regulating apoptosis in human cells.
26. Use according to Claim 25
30 of compounds according to Claim 25 in which
X is R®, phenyl or phenylmethyl, each of which is substituted by
COOH, COOA, CONH,, CONA;, CONHA or CN.
27. Use according to Claim 25
of compounds according to Claim 25 in which
35 R'and R*> together are alkylene having 3-5 carbon atoms,
-O-CH,-CH,-, -O-CH;-0- or -O-CH,-CH,-O-,



or CN. 28. Use according to Caim25 of conmpounds according to Caim25 in
whi.ch.R1 and R2 are each, independently of one another, H A OH OA or
Hal, R anwwo2/4509tet her are alternatively al kyl ene havi ng BEeHEP@/ 13038

atons, -O CH2-CH2-, -OCH2-O or -O CH24gH2-O, X is R5, phenyl or

phenyl met hyl , each of which is substituted by COOH COOA, CONH2, CONA2,
CONHA or CN. 29. Use according to Caim25 of conpounds according to Claim
25 in which Rl and R2 are each, independently of one another, H A OH OA

atom, -0-apaf. 0 Ge el FphEfgnethiisaRT o RS 0 S PE
having 2-5 carbon atoms, cy&bstisigd by QA CRALEENHMEANA,, CANHAF whi ch
i s nmonosubstituted by R8 B3gm al kyl having 1-6 carbon atons, R4 is alKkyl

i - A i | kyl havi fromlto 6
having 1-6 Caié?ﬁ&saqtggc?ﬁrdﬁggtogfla&%_ or COOA, I s al ky avi ng

car bon atons, 30. Use according to Caim25 of
conpounds accor diafigotmpoUnasracZdrding v CédimR25 anéhikh are each, independently

ol kyl ene havi ng 3% sk Roon e s3En Tgepbhodily SFon BaMAET. 1A QHBAG G,
35 R3 is alkyl having 1-6 eaHan atoms, R4 is alkyl having 1-6 carbon
atoms, X is -(CHRZ%my R8 {odBiney stiremiativély BikyiesehviRg 3-5 carbon

atoms, -O-CH,-CH,-, -O-CH,-O- or -O-CH,-CH,-O-,
X is R®, pheny! or phenylmethyl, each of which is

substituted by COOH, COOA, CONH,, CONA,, CONHA

‘ or CN.

29. Use according to Claim 25
of compounds according to Claim 25 in which

10

15 R'and R?® are each, independently of one another, H, A, OH, OA
or Hal,
R'and R*> together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH>-, -O-CH,-0- or -O-CH,-CH,-O-,
X is alkylene having 2-5 carbon atoms, cyclohexyl, phenyl
20 or phenylmethyl, each of which is monosubstituted by
R®,
R® is alkyl having 1-6 carbon atoms,
R* is alkyl having 1-6 carbon atoms,
R® is COOH or COOA,
. 25 A is alkyl having from 1 to 6 carbon atoms,
Hal isF, Cl,Brorl.
30. Use according to Claim 25
of compounds according to Claim 25 in which
R'andR* are each, independently of one another, H, A, OH, OA
30 or Hal,
R'and R* together are alternatively alkylene having 3-5 carbon
atoms, -O-CH,-CH,-, -O-CH,-0O- or -O-CH,-CH,-O-,
R® is alkyl having 1-6 carbon atoms,
R is alkyl having 1-6 carbon atoms,
35 X is -(CH2)25-R® 4-R®-cyclohexyl, 4-R®-pheny! or

4-(R®-methyl)phenyl.



4- (R8- net hyl ) phenyl . WD 02/ 45716 PCT/EP01/13036 -37 5 31. Use according to
Claim 25 of conmpounds according to Caim?25 in which R and R2 are each,

i ndependentw@ oziis7e6e another, H, A, OH OA or Hal, Rl andp&&epogBbler are
alternatively al kyl ene having 3-5 carbon-atons, -O CH2-CH2-, -OCH2-O or
-OCH2-CH2-O, 10 15 20 25 30 R3 is alkyl having 1-6 carbon atons, R4 is
al kyl havi ng 1 6 carbon atons, X is -(CH2)2 5-R8, in which one CH2 group
may be replaced by 0, or is 4-R8-cyclohexyl, 4-R8-phenyl or _

4- (R8- net hyl )ppeny, e%cdéﬁm Rfm . 32. Use according to Caim25 of
conpounds accord| ng to selected fromthe group consisting of (a)
5-[ 7- (3-chl or o- 4- mwm@ﬁaﬂcgrﬁln@)o Claigt B§in ghighopyl - 1 H-

pyrazol o[ 4, 3- d] )R sASRA- 5-ark BeR! maebendshtt of dhe another, H, A, OH, OA
4-[7-(3-chl oro- 4- rrethoxybenzx_}{gm no) - 1- net hyl - 3-pr opy H

pyrazol o[ 4, 3-d] pyri mi di n- 5 Benzoi ¢ acid; (c)

4-17- (:-I‘50 4- et hy| éleatidRY benagétast am alienﬂﬂtlhél?l -alypendnavihgts-5 carbon

pyrazolo[43d]pyr|md|n5 A
5-[7-(benzyl am no)- 1- et hyl -é‘bp*r ‘(%S'%léﬁ- %F(ﬂzpr 9 8’]Hz -CH-O-,
pyrini di n-5-yl ] pdtit anoi ¢ ads alky( baving 1-6 Carbon atoms,

by az01 o1 4, 3- 1 pyg 1 1 i n- 513 AL Hor e
pyrazo 100[ ] py)£ $m gl CH,).5-R", in which one CH2 group may be

replaced by O, or is 4-R®-cyclohexyl, 4-R®-phenyl or
4-(R%-methyl)pheny!
o R® is COOH or COOA.
32. Use according to Claim 25
of compounds according to Claim 25 selected from the group

15 consisting of
(@) 3-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl]pentanoic acid;
(b) 4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
20 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-yi]butyric acid;

(d) 5-[7-(benzylamino)-1-methyi-3-propyl-1H-pyrazolo[4,3-d]-

pyrimidin-5-yl]pentanoic acid;

(e) [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
’ 25 pyrazolo[4,3-d]pyrimidin-5-ylmethoxy]acetic acid.
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