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‘2, 5-Di hydropyrazol o] 3, 4-d] pyri m di n-4-ones having anticonvul sant activity
and processes for their preparaty wcal Field |~ A~ AANI *G00O02*
The_lnvent|0ﬂor@azg@ggbo 2,5-d!hﬂmmuM@!mmﬂmwm [ 3, 4-d] pperpkdonsdsgpes and
their tautomers which 10 contain an ar(al Kyl) radical in the 5-position and
a hydrogen or an ar(al kyl) radi cal i h the 2-position, processes for their
preparation and their use as nedicanments, in particular for the treatnent
of epilepsy of A RIRYIRRRHEaZEl S A HBHE R4 4T9RRE PBYAI ni lariti es
to adenine, pyraaddidch A4 | 26 i viesSy alrel Grgessiss of ox pEtes IEICO! 0Qi cal
interest. 20 25 Prior Art Hitherto,_ onl .
5-benzy|-2,5-dihydropyrazolo[3,4~cﬂ%ﬁﬁp%%ﬁ%ﬁ?ﬁ4~one and dlpyrim din-4-one
Sol ov' eva, N.P.; Soedin. 1978, Sochneva, E. O ; M@m mwmm

5- phenet hyl - 2, 5- di hydr opyrazol o[ 3, 4- have been described | "MMMkl;
Ganik, V.G, Khim Geterotsikl. (12), 1671-6; Ganik, V.G ; sg@ghoVv' eva,
N. P.; Shvart Feclinival Field '

The invention relates to 2,5-dihydropyrazolo-
(3,4-d]pyrimidin-4-ones and their tautomers which

10 contain an ar(alkyl) radical in the 5-positicn and a

hydrogen or an ar(alkyl) radical in the 2-position,
processes for their preparation and their use as
medicaments, in particular for the treatment of
epilepsy of various forms.

15 On account of the structural similarities to adenine,
pyrazolo[3,4-d]pyrimidines are compounds of

pharmacological interest.

Prior Art

20
Hitherto, only 5-benzyl-2,5-dihydropyrazolo[3,4-djpyr-
imidin-4-one and 5-phenethyl-2,5-dihydropyrazolo[3,4-
dlpyrimidin~-4-one have been described [Sochneva, E.O.;
Solov’eva, N.P.; Granik, V.G., Khim. Geterotsikl.

25 Soedin. 1978, (12), 1671-6; Granik, V.G.;
Sochneva, E.O.; Solov’eva, N.P.; Shvarts, G. Ya.;
Syubaev, R.D.; Mashkovskii, M.D., Khim.-Farm. Zh. 1980,
14(6), 36-40]. These compounds were 1investigated for

antiinflammatory action; an anticonvulsant action 1is

30 not mentioned or suggested.

5-Arylmetyl-2, 5-dihydropyrazolo([3,4-d]pyrimidin-4-ones
[sic] which have a further substituent in the pyrazole
ring are not known.

35
Known anticonvulsants on the one hand have the
disadvantage that undesired side effects, such as

neurotoxicity and idiosyncrasies, occur and on the




'Syubaev, R D.; Mashkovskii, MD., Khim-Farm zh. 1980, 14 (6), 36-40].
These conpounds were investigated for antiinflanmatory action; an
anticonvul sant. action is 30 not nentioned or suggested. 35 '
5-Aryl metyl - 2, 5-di hydropyrazol o[ 3, 4- dl-pygr Lmi di n-4-ones [sic] which have a
further substituent in the pyrazole ring are not known. Known

anti convul sagtse N HaRl 0pBeBaNG Raveot he ctdivwadyantage: 4vat fupgesiged side
effects, such as neurotoxicity and idiosyncrasies, occur and on ther - 2
other hand t®R5ESRBF¥-not active in certain fornms of epilepsy. The
invention is therefore based on the object of 5 naking avail abl e,
compounds hayipg {aygrable pharmgalqdlcal jaraper bhes, ubi chhave o

anti convul sant® acti Vi y and Ttan be enmployed as nedi canmeénts,"in particul ar
for the treatakhhgof epviepaylel0 Desenrppendm of haelngventiareudE e cor di ng
to the prese@ﬁafﬂ%@?lbﬁﬂcaiheﬁ?oﬁ&¥€lesCQHRRHQdSh§$@ anticonvulsant
2, 5-di hydropyrazol o] 3, 4-d] pyri mdi n-4- ones of the general formula 1 Ol 20
25 or their ®@bi®BhHEYs, 2Rfler €M = RF2- PRRAYYSA| nafhi ERPHTERANSan be? nono-
or polysubspitutedify hakogra, tr&dtkenel k¥l epstepkght -chain or branched,
optionally nono- or polysubstituted by hal ogen

10 Description of the Invention

According to the present invention, these novel
compounds are 2,5—dihydropyrazolo[3,4—d]pyrimidin—4—
ones of the general formula 1

15 (
| 0O
NN
PN o
N —
R2 N N
1
or theilr tautomers, where
20
R = CHz-phenyl, 1in which phenyl <can be mono- or
polysubstituted by
halogen,
Cy-Cs~alkyl, straight-chain or branched,
25 optionally  mono- or polysubstituted by
halogen
C,1-Cs-alkyloxy, straight-chain or branched
phenyl
NO,
30 CN;

CHy-pyridinyl




'Cl: G3-al kyl oxy, straight-chain or branched phenyl NO2 30 CN;
'CH2-pyridinyl - 3 Rl = H Cl-C4-al kyl; phenyl; CH2-phenyl, in which phenyl
can optionally. be substituted by hal ogen; CH2- pyridinyl;

t etrahydrofuranyl nethyl 5 R2 = H, nethyl, excluding the conpound in which R
is CH2-phenyl and R1 is hydrogen 10 ExXanpl es of conpounds of the general
formula 1 whicho BY ¢ be ne

5-(2- chlorobgnzyl §h ﬂ%zdﬁ%ks f%ﬂp%uqx%%hﬁp Py Rgenyl

5- (4- chl or obenzyl ¥ag, SOHFh9aaégyra§©lcﬂ@bstkﬂqﬁﬁdrnhﬂrmh&iqgﬂ@ CHz-

-fl uor obenzyl by %1§igy@¥dE%EX%@?QE@E@rQnghgﬁ%h@hd'n' 4-one
di chl or obenzyl ) -2, 5-di hydr opyrazol o] 20 pyrim di n-4-one

4-

6- di fl uorobenzyl) -2, 5-di hydr opyrazol of 3, 4- d] pyri m di n-4-one
-nethylbaﬁzylH;Zmétdymydropyrazolo[3,4-d]pyrinidin- 4-one 25

- met hoxybenzyl ) - 2, 5-di hydr opyr azol o[ 3, 4-d] - pyri m di n-4-one
-trifluoronethyl benzyl) -2, 5-di hydropyrazol o[ 3, 4-d] - pyri m din-4-one
4, 6-tri asthybdbegzydhe 2c&umhlrydir bpy waicho[R3, s dTH, 3thqayyl mnadidnR4- one
pyrldlnx nﬁ%ﬁ¥kéé , 5-di hydropyrazol o[ 3, 4-d] - pyrim di n-4-one
-pyridinyl nme , 5-di hydr opyrazol o[ 3, 4-d] -

5-(
5-(
5-(
5-(
5-(
5-(
5-(
5-(
5-(

OOI\JNI\)I\)I\)NI\)-&

10 Examples of compounds of the general formula 1 which

may be mentioned are:

5—(2—chlorobenzyl)—2,5—dihydropyrazolo[3,4—djpyrimidin—
4-one

15 5-(4-chlorobenzyl)-2,5-dihydropyrazolo(3,4-dlpyrimidin-
4-one
5-(4-fluorobenzyl) -2, 5-dihydropyrazolo (3, 4-d]pyrimidin-
4-one
5-(2,4-dichlorobenzyl) -2, 5-dihydropyrazolo[3, 4-d] -

20 pyrimidin-4-one
5-(2,6-difluorobenzyl) -2, 5-dihydropyrazolo([3, 4-d] -
pyrimidin-4-one
5-(2-methylbenzyl)-2,5-dihydropyrazolo (3, 4~-d]pyrimidin-
4-one

25 5-(2-methoxybenzyl)-2,5-dihydropyrazolo(3, 4-d]-
pyrimidin-4-one
5-(2-trifluoromethylbenzyl)-2,5-dihydropyrazolo(3,4-d]-
pyrimidin-4-one
5-(2,4,6-trimethylbenzyl)-2,5-dihydropyrazolo[3, 4-d] -

30 pyrimidin-4-one
5-(2-pyridinylmethyl) -2, 5-dihydropyrazolo[3, 4-d]-
pyrimidin-4-one
5-(3-pyridinylmethyl)-2,5-dihydropyrazolo[3,4-d]-
pyrimidin-4-one

35 5-(4-pyridinylmethyl)-2,5-dihydropyrazolo[3,4-d]-
pyrimidin-4-one

5-benzyl-2-methyl~-2,5-dihydropyrazolo[3, 4-d]pyrimidin-

4-one




4-
di
5-
5-
2
5-
5-
di
5-

‘pyrihidin-4-one 35 5-(4-pyridinyl nmethyl)-2,5-di hydropyrazol of 3, 4-d] -
‘pyri m di n-4-one 5-benzyl - 2-met hyl - 2, 5-di hydr opyr azol o[ 3, 4-d] pyri m di n-
4-one 5-(2-nethyl benzyl)-2-nmet hyl -2, 5-di hydr opyr azol o[ 3, 4-d] -

pyri m di n-4-one 5-(3-nethyl benzyl)-2-net hyl -2, 5-di hydr opyr azol o[ 3, 4-d] -
pyrim di n-4-one 5 5-(4-nethy|benzy|) Zlﬁefhyl 2, 5-di hydropyrazol o[ 3, 4-d] -
pyri mdin-4-pne,5-(2: hoxybenzy 2, 5-di h dro ol o[ 3, 4-d] -
pyrim di n-4-§n§25m%§b§§%’8P6§29e12§| %E%%ge%y%{ JIBYEERY F86§ﬁ8§ r8r31z-dy- 10
pyri m di n- 4-ppeibif3neAonebenzyl ) - 2- net hyl - 2, 5- di hydr opyr azol of 3, 4-d] -
pyri m di n-4-gne,5- met z

dlhydropyrazglg 3m%€g%&béh%§g9 HX&R?T 2y, 5= 81H§8?¥by%a§olo[3 4-d] -

5-(2, 6- dlfluﬁvéb@héynr420ﬁﬁthyl 2 5 dlhydropyrazolo[S 4-d] pyri m di n- 4- one

5-(4-trifd UOSOWEngkhgm%x 7U§LH¥Eh§152 QLBXH?9985§%QEQE% (345941~

5

d] pyri m di n- 4- one [oro- 6-f 1 Uor obenzy met hyl -

hydropyrazBYBf@lﬁlﬂrﬂyPPﬁld|n 4-one

(2- phenyl berazgine hamtdanzy2,) 52dmé&m&xﬁaﬂﬁﬁﬂﬂhyhioﬂyﬂbzoDW[iIﬂ4ﬁﬁ¥-4-one |
(2, 6-di chl orobenzyl ) 2 met hyl - 2, 5-di hydro- pyrazol o[ 3, 4-d] pyri m di n-4-one
5-(2- n|tr%¥5ﬁzyé¥- ngpﬁyl 2, 5-di hydropyrazol o[ 3, 4-d] - pyrimdin-4-one
(4- chIorobéﬁi9F¢h2@nabbyhy2)52dmhydybp9;ézdhb&@rép@kazpypnﬁtdkdq4-one

(2, 4-digchl ) thyl-2,5- 30

hydrog§faz§?9§§9§¥h By rﬁ%ldln 4- one .

(2-i odoben2yll th@FﬁgﬁnzyéJd?h?étbh&rézérdﬁhydrépyraZOlO[3,4-d]-

pyrimidin-4-one
5-(2-trifluoromethylbenzyl)-2-methyl-2, 5-
dihydropyrazolo[3,4-d]lpyrimidin-4-one

15 5-(2,6-difluorobenzyl)-2-methyl-2,5-
dihydropyrazolo{3,4-d]lpyrimidin-4-one
5-(4-trifluoromethylbenzyl)~-2-methyl-2, 5-
dihydropyrazolo[3,4-d]lpyrimidin-4-one
5-(2-chloro-6-fluorobenzyl)-2-methyl-2, 5-

20 dihydropyrazolo[3,4-d]lpyrimidin-4-one
5-(2-phenylbenzyl)-2-methyl-2, 5-dihydropyrazolo[3,4-d]~-
pyrimidin-4-one
5-(2,6-dichlorobenzyl)-2-methyl-2,5-dihydro-
pyrazolo[3,4-d]lpyrimidin~-4-one

25 5-(2-nitrobenzyl)-2-methyl-2,5-dihydropyrazolo(3,4-d]-
pyrimidin-4-one
5-(4-chlorobenzyl)-2-methyl-2, 5-dihydropyrazolo([3,4-d] -
pyrimidin-4-one
5-(2,4-dichlorobenzyl)-2-methyl-2,5-

30 dihydropyrazolo[3,4-d]pyrimidin-4~one
5-(2-iodobenzyl)-2-methyl~2, 5-dihydropyrazolo([3,4-d]-
pyrimidin-4-one
5~ (2-cyanobenzyl)-2-methyl-2,5~-dihydropyrazolo[3,4-d]~-
pyrimidin-4-one

35 5-(4-fluorobenzyl)-2-methyl-2,5-dihydropyrazolo(3,4-d]-
pyrimidin-4-one

5-(2,4,6-trimethylbenzyl)-2-methyl-2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one




"pyri nidin-4-one 5- (2- cyanobenzyl ) - 2- net hyl - 2, 5- di hydr opyr azol of 3, 4-d] -
‘pyrimdin-4-one 35 5-(4-fluorobenzyl)-2-nethyl -2, 5-di hydropyrazol o[ 3,4-d] - |
pyri m di n-4-one 5-(2,4, 6-trinmethyl benzyl)-2-nethyl -2,5- di hydropyrazol o[ 3, |
4-d] pyri m di n-4-one _ _ :
5-(2-pyridrnylnethyl)-2-nethy|-2,5-dihyd?opyrazolo[3,4-d]- pyri m di n-4-one
5- (4-pyridi nglLnst = %S ~2,_3-dI opYyL az: 4-d] - i m dj n-4-one
5 57 (5 chl or 5 6ot PhG SEeREyTS w30 sty TP LoEV A b b1 BYS, )

di hydr opyr az BYELBI4Ua#yOng di n- 4- one '
5- (4- met hyl benzyl by 21 &1 My lmek i 1gi-PyLaEeRyT 22 04 .0f:3, vrBYbh By §i p-grone 10
5-(2,6-dif|uorobe%gyl)-gyeth;ﬁ{g,S-dihy%ropyraf%ﬁé?g%XFg%- p&gin1%¥n-4-one
5- ( 2- pyri di nPMREAGRY 27808y - 2, 5- di hydr opyrazol of 3, 4-d] - pyri m di n- 4- one
15 5-(2-chl oro-6-fl uorobenzyl)-2-propyl -2, 5-

di hydr opyr azql_ [3,4-%%p_r; .din-4-one.. .

5-(4-nethy|b§n3§lfpi- F%é@&hfp§9aeﬁf§}3p§r§f8W&r§/£Vd]- pyri m di n-4-one

5- (2, 6-di f | udibyemrpplyrazogodpyl4-2 1 pyratidin-4-one

di hydr opyr azelo[;3 i diy N4~ -5 5-di -dl-
5-(2-pyridin§|3%tﬁ%ﬁ$&g¥ﬁﬁglyﬁ-3,§?§§%y§(3p€%§¥€F8ﬁ§€$5ﬂl%£%ﬁ%ﬁ4$ n- 4- one
5- (2- chl or o- BYFRH3F3PezPNE- 2- i sopropyl - 2, 5- 25

di hydr opyy aZQLQEF64dﬂimdﬂdﬁéﬂiz@fl‘}‘—99_§thyl—2,5—dihydrop ragolol3, 4-dl-
5-(4-nethy|benz% )-2-|50propyl-2,5-d|hydropyrazolo[B,X-d]- pyri m di n-4-one
5- (2, 6-di f | uB¥SBERSFIY 2290 E0pr opy! - 2, 5-
dihydropyrazﬁFQEQpﬁrt@inyIméﬂﬁynﬁ4296€hyEKQ,5—dihydroFyrazolo[3,47d1—_
5-(2-pyridin¥bg§hgékkl%;5%%propyl-2,5 di hydr opyrazol o[ 3, 4-d] pyri m di n- 4- one

15 5-(2-chloro-6-fluorobenzyl)-2-propyl-2,5-
dihydropyrazolo(3,4-d]pyrimidin-4~one
S5-(4-methylbenzyl)-2-propyl-2, 5-dihydropyrazolo[3, 4-d]-
pyrimidin-4-one
5~(2,6-difluorobenzyl)-2-propyl-2,5-

20 dihydropyrazolo[3,4-d]lpyrimidin-4-one
5-(2-pyridinylmethyl) -2-propyl-2, 5-dihydropyrazolo[3, 4-d] -
pyrimidin-4-one

5-(2-chloro-6-fluorobenzyl)-2-isopropyl-2, 5-

25 dihydropyrazolo[3,4-d]lpyrimidin-4-one
5= (4-methylbenzyl)-2-isopropyl-2, 5-dihydropyrazolo[3, 4-d] -
pyrimidin-4-one
5-(2,6~difluorobenzyl)-2-isopropyl-2, 5-
dihydropyrazolo[3,4-d]lpyrimidin-4-one

30 5-(2-pyridinylmethyl)-2-isopropyl-2,5-
dihydropyrazolo[3, 4-d]lpyrimidin-4-one

5-(2-chloro-6-fluorobenzyl)-2-butyl-2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one

35 5-(4-methylbenzyl)-2-butyl-2,5-dihydropyrazolo(3,4-d]-
pyrimidin-4-one
5-(2,6~-difluorobenzyl) -2-butyl-2, 5-dihydropyrazolo (3, 4-d] -
pyrimidin-4-one




-chl or o- 6- fl uorobenzyl)-2-butyl-2,5- di hydropyrazol o[ 3,
]pyrlnldln 4-one 35 S
- et hyl benzyl) - 2-but yl - 2, 5- di hydr opyrazol o[ 3, 4-d] - pyrim di n-4-one ,
6-dif|uorobenzyl)-2-buty|-2,5-dihydgopyrazolo[3,4-d]- pyri m di n-4-one i
5-(2-chl oro-6-fl uorobenzyl) - 2- phenyl ,
i drOpyraZGLQE3cﬁl@k@¥@Fﬁﬂﬁb&oﬁeﬁﬁ hen -2,5-
me

Al

y .

4-met hyl b 2- phen ropyrazolo 3, 4- d]- pyrimdin-4-one 5

2, 6-di 1¥| u@&ﬁﬁg%ﬁ? P’)@afoéﬁéﬁyﬁ % ¥/r&imﬁ ] yPglfm o[ 3, 4-d] pyri mi di n- 4- one
- (2- pyri di n§lrEthyeichy2bpheyyl) -2 -bheinlyy 0o py-tangkeid,ydadlo 113, mi-gijn- 4- one
0 5-(2- chlogg Egggrgbggéyl) 2- benzyl - 2, 5-
i hydr opyrazolo ? rimdin-4-one

4- et W1 b&nA gl = Q&ﬁén@ybbznsydlh?dpbpyyézébéﬁ3 4-d]- pyrimdin-4-one

2, 6- d'f|U8E:§@@6$&ka%OQ%QQYM =4 Eyr%ﬁldln 4-one

ydropyrazolo 3,4 pyrimdin-4-

2-pyri di nyr reTRYFIdnyaespyl) -3 Eh?@&#Tﬁnﬁ?%&ﬂM@F@P&réFOb@E3fﬁTﬂIT 4- one

bi s(2- chpotroheazyly~3ns- di hydropyrazol o 3, 4-d] - pyri m di n-4-one 20
2, 6-di fl uorobenzyl)-2-pyridi n-2-yl et hyl - 2, 5-
ydr opyrazol o[ 3, 4-d] pyri m di n- 4-one

2- chlldr obénZgFrh2etretalfiydpabbrany2y ybrethyk12255-

d
g Lﬁfgigﬁggggﬁ éggkg%ﬁhgkg g § §¥§%8§d%8zo|8F§ 4-d] - pyrimdin-4-one
2, 6- d|f|uérééeﬁ@?hylbeﬁéwﬁyr22b5n2dﬂh?dﬁogyhazmbpyzﬁdodpnﬁnMﬁddhn 4-one

2- trlfluo§?g@ﬁmahgenghg 2,6-dinmethyl-2,5 30
ydropyraz yrimdin-4-o0

2, 6- d|qu ﬁz?P%EEOGOHPﬁéVﬁ9r22bsnzyl 2,5~
15 dihydropyraZOlO[3 4-d]pyrimidin-4-one

5-(2-pyridinylmethyl)-2-benzyl-2, 5-dihydropyrazolo[3, 4-d] -
pyrimidin-4-one
2,5-bis(2-chlorobenzyl)~2,5-dihydropyrazolo[3, 4-d]-
pyrimidin-4-one

20 5-(2,6-difluorobenzyl)-2-pyridin-2-ylmethyl-2,5-
dihydropyrazolo[3,4-d]lpyrimidin-4-one

'5-
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- (2-chlorobenzyl)-2-tetrahydrofuran-2-ylmethyl-2, 5~

dihydropyrazolo([3,4~-d]pyrimidin-4-one

25 5-(2-chlorobenzyl)-6-methyl-2,5-dihydropyrazolo[3,4-d]-
pyrimidin-4-one
5-(2,6-difluorobenzyl)-6-methyl-2,5-
dihydropyrazolo[3,4-d]pyrimidin-4~one
S5-(2-trifluoromethylbenzyl) -2, 6~dimethyl-2, 5~

30 dihydropyrazolo(3,4-d]pyrimidin-4-one
5-(2,6-difluorobenzyl) -2, 6-dimethyl-2, 5-
dihydropyrazolo[3,4-dlpyrimidin-4-one

The process for the preparation of compounds of the
35 formula 1 and their tautomers starts from known 3-
aminopyrazol-4-carboxylic acid esters (compounds of the
general formula 2) or 3-aminopyrazole-4-carboxamides
(compounds of the general formula 3) [P. Schmidt,
J. Druey, Helv. Chim. Acta. 1956, 39, 986-991;




‘di hydropyrazol o[ 3, 4-d] pyri mi di n-4-one The process for the preparation of
»conmpounds of the 35 fornula 1 and their tautoners starts from known 3

am nopyr azol - 4- carboxylic acid esters (conpounds of the general formula 2)
or 3-am nopyrazol e- 4- carboxam des (conpounds of the general formula 3) [P.
Schmidt, J. txuey, Hel v. Chim Acta. 11956, 39, 986-991; P - 7 K

Ei chenber ger W |.he Chim_ Acta 1959, 42,
349-359; J. KK cﬁé%ﬁ&gthger'T NF Rggb@ﬁdtr A MPUWFELeIN'C Ni chePag; J.
Med. Chem  He89, 32(11112) ARSA3-1BHD)] , 48, HANONIR9; 3THRN mhekEabEh’tt*f H,

Cl- C4-al kyl ; -p en 2- yl he n opti I
substituted 'M ttgH Cﬁg%? P%%#E nfﬁ 2@?%% %ggfuggnf&ﬁgth§ Mand Et
is an al kyl ié&?eaﬁ TﬁéseZéGﬁpééﬁéélof the general formula 2 or general
fornmula 35are on the one hand cyclized using formam de 15 (R2 = H) or
acetamde (R2 = nmethyl) at relatively high tenperatures, alternatively
conpounds of the gelgral fornula 3 are cyclized usiyg orthoformc acid
esters and/or form|f acid/ acetic anhydride m xtures]J(R2 = H or using
ort hoacetic aci or acetic anhydride N hyl), and then
reacted withR halTdes, Rt has the neani ng nfentioned, No-Bilve
conpounds of the ¥4ornula 1 (Method B). On ¢t r hand,
conmpounds of the ormula 3 25 are reacted t h di met hyl f or mam de
di mret hyl acet al 2 3

R' = H, C;-Cq-alkyl; phenyl; CH,-phenyl, in which phenyl

can optionally be substituted by halogen; CHo—-
10 pyridinyl, tetrahydrofuranylmethyl

and Et is an alkyl radical.

These compounds of the general formula 2 or general
formula 3 are on the one hand cyclized using formamide

15 (R? = H) or acetamide (R? = methyl) at relatively high
temperatures, alternatively compounds of the general
formula 3 are cyclized using orthoformic acid esters
and/or formic acid/acetic anhydride mixtures (R? = H)
or using orthoacetic acid ester and/or acetic anhydride

20 (R* = methyl), and then reacted with R-halides, where R
has the meaning mentioned, to give compounds of the
general formula 1 (Method B).

On the other hand, compounds of the general formula 3
25 are reacted with dimethylformamide dimethyl acetal
(R* = H) or dimethylacetamide dimethyl acetal (R? =
methyl) and the products thus obtained are reacted with
R-amines, where R has the meaning mentioned, to give
compounds of the general formula 1 (Method A).
30
The compounds according to the invention, just like the
already described compound 5-benzyl-2,5-
dihydropyrazolo([3,4-d]lpyrimidin-4-one, or their




"(R2 = H) or dinmethyl acetam de di nethyl acetal (R2 = nethyl) and the
‘products thus obtained are reacted with R-am nes, where R has the neaning
mentioned, to give conpounds of the general fornmula 1 (Method A). 30 The
conmpounds according to the invention, just |like the already described
conpound 5-benzyl -2, 5- di hydropyrazol o[ 374-d] pyri mi di n-4-one, or their - 8
phar maceuti c tili,zable salts,are suitable forr the, production of

phar maceut i C%A%ror&r?péoes‘f Ji%anﬁl.y T'ﬁéllbﬁ%?f‘r%céa?fcéala‘ceon?}%ﬁgl?ﬁﬁs Igr the

medi canent s carPdipHtizdm oné or phemmagfe utieadonpouodsocattchodsng t aHehe 5
invention. The ouUsi QIR Y-PhaLsBssut i ¢alsvehi ; angd cipients.can be
used for the&glr oducti on Cof thgﬁﬁpﬁar nac%ut%ir}cgl{‘eg%'r epar% g|(oﬁ§f1 fpatain

medi cament s CAIF beCT adfiChiest 2fed, ther egappradspararerdiny (&og. the

i ntravenos! Vinventigsiscaindr | Yussshgvlansaishyde @t icd? Afaliyedhang
adm ni stratiaon f.orns can be prepared the processes which are generally

y th

known and custSHaryFSe SR mRSeutiSed ~ frdct iths. Py osve td@fpo@fds thecor di ng
to the i nventdhenrrznetstaaing pmsptd reameH ssantThaet ineRB.canesitd | ket heeal r eady:
described c 5-henpzyl - 2, 5-di hydr opyrazol o 3, 4-d rimdin- 4-one. 20
Ant i convul sa%[@n%cq?queté;e#he c%%oun X%‘B@%‘?di ng 4%’%%&4]1{) tior®wlre §
tested for timdiravemawonvul samt ragtisomliarlyi,vo afbentaneousddni ni str ati on
to mce agcordinng L0 the international 25 custonary standard (Pharnac.
Weekbl ad, Sc. Ed. "14, 132 (1992) and Antiepileptic Drugs, Third Ed., Raven
Press, New York 1989) (Table 1). Table 1: Anticonvul sant action of
selected 2,5The administration forms can be prepared by the

processes which are generally known and customary in
pharmaceutical practice.

15
The compounds according to the invention have strong
anticonvulsant actions, just like the already described
compound  5-benzyl-2,5-dihydropyrazolo[3, 4-d]pyrimidin-
4-one.

20

Anticonvulsant Activity

The compounds according to the invention were tested
for their anticonvulsant action in vivo after i.p.
administration to mice according to the international

25 customary standard (Pharmac. Weekblad, Sc. Ed. 14, 132
(1992) and Antiepileptic Drugs, Third Ed., Raven Press,
New York 1989) (Table 1).




‘di hydropyrazol o[ 3, 4-d] pyrimi di n-4-ones Conpound' )| og p2) Test 3) dose

‘4) Action 5) 11.14MES30100 PTZ10080 21.34MES10033 PTZ100-- 30. 62MES10033
PTZ30060 41.96MES100100 PTZ30040 50. 28MES30100 PTZ300-- 61. 36MES10067
PTZ300100 80. 78 MES10067 PTZ10020 130. 72MES100100 PTZ300-- 141. 76 MES30100
PTZ10080 170. 92MES100100 PTZ300100 191.56MES100100 PTZ300-- 210. 67MES30100

PT2300.~ G0ILEIREStO067 FIZS00 < S toma) 17 & 0 FAvesIord - o

di hydr opyr az8ibydrapyrazolo(3,4-d]pyrinidin-4-ones

Compound? log P? | Test® | dose® | Action®

1 1.14 MES 30 100
PTZ 100 : 80

2 ' 1.34 MES 100 33
PTZ 100 -~

3 0.62 MES 100 33
PTZ 300 60

4 1.96 MES 100 100
PTZ 300 40

5 0.28 MES 30 100
PTZ 300 -—

6 1.36 MES 100 o7
PTZ 300 100

8 0.78 MES 100 67
PTZ 100 20

13 0.72 MES 100 100
PTZ 300 -—

14 1.76 MES 30 100
PTZ 100 80

17 0.92 MES 100 100
PTZ 300 100

19 1.56 MES 100 100
PTZ 300 -

21 0.67 MES 30 100
PTZ 100 80

37 1.43 MES 100 80
PTZ 300 20

43 1.88 MES 300 100
PTZ 300 33

58 2.59 MES 300 -
PTZ 300 -

60 1.67 MES 100 67
PTZ 300 -

A I B B R
dlpyrimidin-4-one PTZ 30 100




"d] pyri mi di n- 4- onePTZ30100 - 10 Conparison Substances

“Car bamazepi neMES100100 PTZ1000 Val proat eMES1000 PTZ10030 Notes for Table 1:
1) Nunbering of the conpounds according to the
COct anol /water partition coefficient 3)
el ectroshock,

ani mal s 10

PTZ = s.c. pentetrazole 4)

us
in ng/ kg 5)

ei.p.:

exanples in Table 2 5 2)

MES = maxi nmal

inal 0ggusos syl soust €, obLai ned

for the

oral act

in %of the protected

on. For

exanple, fo
4-d] pyri m di

was determ.i

conmpouna I, (O- ( Z=CNT O o0eENnZYyi
n- 4- one) ,CRAPIMRZERINE N 15 maxi
ned to be 18 ng/kg and for the

)2 5
malME} ec
neuwsof 0x

hydropy
t r oshdck

cifyoth

azotof—3;
t hel D50
NTED to

1%

(p.o.)
be >

m——mpde
caus®d ¢

500 ng/ kg. Convuisi

bi cucul i ne

hi s conmpound 1S al SO0 active 1n
and pi crot 0X¢HPEL2Ednvul si on- i nddHhg
(5-(2-net hyl benzyl)-2 20 net hyl - 2, 5-di hydr gpyrezol o
is |likew se strongly anticonvulsant wth a large

(ED50 (rat p.o.) 9 nmg/ kg, NT50 > 300 ng/kg). Conpound 21 has a simlar
phar macol ogi taltesprfefd TaklED3Q (rat p.o.) = 3 ng/ kg, NI50 > 300 ny/kg). 25!
- 11 Working,Exa . follow e e erve to jllustrate _the

i nvention fug herﬁ%ﬁﬁ%ﬁ%ﬁieéééig%ﬂgg ?g%g8uﬁﬁése?9§Q§§ﬁW%J %?ocghﬁre for |
the preparation ofexanelesnmjoudddle 2

5 2) Octanol/water partition coefficient
3) MES

STUSTTY
bpotthd 14
[ 3, Aa@] pyri nsdi n- 4- one)
herapeuti ¢ breadth

|

Mouse i.p.: maximal electroshock, PTZ = s.c.

pentetrazole
in mg/kg

o

o

in % of the protected animals

10
Analogous results were obtained for the oral action.
For example, for compound 1, (5-(2-chlorobenzyl)-2,5-
dihydropyrazolo[3,4-dlpyrimidin-4-one),
(p.o.)
be 18 mg/kg and for the neurotoxicity the NTsp

in the rat in

15 maximal electroshock the EDsgg was determined to

to be
> 500 mg/kg. This compound is also active in convulsion
models using bicuculline and picrotoxin as convulsion-
14 (5-(2-methylbenzyl)-2-
methyl-2, 5-dihydropyrazolo[3,4-d]pyrimidin~4-one)
with

inducing cause. Compound

20 is

likewise strongly anticonvulsant large

(EDso 9 mg/kg, NTsg
Compound 21 has a similar pharmacological
3 mg/kg, NTso > 300 mg/kg).

a

therapeutic breadth
> 300 mg/kg) .
(EDso

(rat p.o.)

profile (rat p.o.)

25




‘of t.ﬁe formula 1 and their tautomers as in Table 2 (Method A) 10 50 mmol
"of 3--am nopyrazol e-4-carboxam de are reacted wth

di et hyl f or mam dedi net hyl acetal (R2 = H) or dinethyl acetam de di net hyl

acetal (R2 = nethyl) at relatively hi gthterrperature preferably 90-130C,
infor wthout an organic solvent. After 12-40 h, excess 15 sol vent and

reagent is [ fiddkicM:&hfled enoved. 50 mmol of an R-amine, in which R has
the neaning nentioned, are added to the residue and, if appropriate, an |
inert organic solvent, preferably xylene, chlorobenzene etc. The reaction

mxture is ZQWkﬁaCEsﬂlawlﬁ@eﬂég@ﬁpaégghs%%aﬁeraﬁgreqﬂ¥&§é¥éﬁéy £4Q0- 180C.
After 10-35 h, the solvent is renpved and the conpound of the formula 1 is

obt ai ned puréntantrJé’d"r VNG, AR YS FRSEHT 16T s A drfieSSref erabl y

DMF, et hakol, nethanol or acetone, or alternatively by 25 chromatography.
Gener al proc%%%r% for}gcee J tiop_of_ the cnpound of the for grul al
and their tadott : 3
3- am nopyr az@fe- ﬂhearm]la: éc@hd e§ﬂ'1@t1/rant@ilet<amer$ea&ﬁt edinatTakeleat |’2vel y
hi gh tenper atW.8$,o4 ¥30- 200C) for 3-15 hours in formam de (R2 =H) or 35

acet am de (RZ—‘—m,Trhyr‘) After conpletion of the reaction, the products
(pyrazol opyrimdi nes) are either isolated by filtration, or recovered by

chr onmat ogg aphyy naknero&he3L@maw@by95zbh@—QObﬁgbbxamla% é&%er@ébb%eby, 50

mmol of 3-amn ra 4- car boxam eact ed rdhoformc acid
coter and of “Hath *POFREEYA P ARG G LERRDH des e kEhr o (12 = ) opTw th
orthoaceti c adine téstleycstamd/der wiiheslel i ¢ aaritadr i der5 € Retzhyet hyk): for

10-50 h at r%%% EgﬂéiJ“ﬁth temperature, preferably 90- 130° C, in/or
without an organic solvent. After 12-40 h, excess

15 solvent and reagent 1is [sic] completely removed.
50 mmol of an R-amine, in which R has the meaning
mentioned, are added to the residue and, if
appropriate, an inert organic solvent, preferably
xylene, chlorobenzene etc. The reaction mixture 1is

20 reacted at relatively high temperature, preferably
100-180°C. After 10-35 h, the solvent is removed and
the compound of the formula 1 is obtained pure by
recrystallization from an organic solvent, preferably
DMF, ethanol, methanol or acetone, or alternatively by

25 chromatography.

General procedure for the preparation of the compounds

of the formula 1 and their tautomers as in Table 2

(Method B)
30
1°% stage
50 mmol of 3-aminopyrazole-4-carboxylic acid
ester/amide are reacted at relatively high temperatures
(100-200°C) for 3-15 hours in formamide (R?® =H) or
35 acetamide (R? = methyl). After completion of the

reaction, the products (pyrazolopyrimidines) are either
isolated by filtration, or recovered by chromatography

after the removal of the solvent.




‘tenperature, preferably 80-120C. After conpletion of the reaction, the
*products (pyrazol opyrimdines) are either isolated by filtration, or

recovered by chromatography after the renoval of the solvent. 10 2nd stage
20 mmol treated of pyrazol opyrim di ne 2 e with dissolved in DVF, an '
I nor gani ¢ base, preferably sodi um potassium or cal ci um carbonate, and

sodi un pot as d reacted 4 0 ali de,
where R has éhg %ﬁﬁ& %énéﬁgne 1 :Fréﬁ%%?vég§r% gggtenéggg g% l&é
preferably 56{&40ﬁba¢¢e@rVEiﬁ0 brthhéormeactaQndrnaﬂuﬂna asdf/oirt evethand t he

compound of thes Loriul g ded s &1 AR dksakated fy- 41 Ikpati gn. s 20,

recovered by chromatography after t e renova sol vent e crude
product s thu@rﬁbpépﬁédcar@01¢eéﬁ?@ﬁéﬂIﬁE@éOFrdﬁﬁah @ﬂ@éﬁﬁb aphy@nide

preferably Dyk? %@@H?i netdagnol pg- @o:eﬁoneatAlteﬁrél%tﬂl\@w puméhcatlorﬁ
can be carried out 25 chr

mat ogr a a
Pyrazol o[ 3, 4t8]“B§F|aﬁ1uéﬂemesp’€%§%5%gﬁ %Eyf)zé % Yi %ﬁjei/l BOMH TP ne )
12- 0 - BnHH38186- 187Ac 240k, - Brithid LGh24BA 38yEaBoHHR4260iB6bAS) are

42, 4-Cl12- BnHHGg 36- 237 so?atngz BnHH%?%%%ag}gﬁ 62(%? BQH%%Q%%%d222€y

72- MeO BnHH18188%189A"
chromatography after the removal of the solvent.

10
2™ stage
20 mmol of pyrazolopyrimidine are dissolved in DMF,
treated with an inorganic base, preferably sodium,
potassium or calcium carbonate, and sodium/potassium
15 iodide and reacted with 25-40 mmol of an R-halide,
where R has the meaning mentioned, at relatively high
temperature, preferably 50-140°C. After 5-40 h, the
reaction mixture 1s filtered and the compound of the
formula 1 is either 1isolated by filtration, or
20 recovered by chromatography after the removal of the
solvent. The crude products thus obtained are
recrystallized from an organic solvent, preferably DMF,
ethanol, methanol or acetone.
Alternatively, purification can be carried out by
25 chromatography.

Table 2: Pyrazolo[3,4-d]pyrimidines

Compound R D R D R* U Yield M.p. Method

in (°c)

(%)
1 2-Cl-Bn H H 38 186-187 A
2 4-Cl-Bn H H 41 246-247 A
3 4-F-Bn H H 84 260~261 A
4 2,4-Cl,-Bn H H 63 236-237 A
5 2,6-F,-Bn H H 15 214-216 A
6 2-Me-Bn H H 46 221-222 A
7 2-Me0O-Bn H H 18 188-189 A
8 2-CF3-Bn H H 29 168-171 A
9 2,4,6-Me3-Bn H H 34 198-200 A
10 3-Py-CH,- H H 15 224-225 A
11 3-Py-CH,- H H 39 200~-201 A
12 4-Py—-CH,y- H H 47 220-221 A
13 Bn Me H 28 202-204 B
14 2-Me-Bn Me H 28 185-186 A




'82- C,I'FS- BnHH29168- 171A 92, 4, 6- Me3- BnHH34199- 200A 102- Py- CH2- HH45224- 225A
"113- Py- CH2- HH39200- 201A 124- Py- CH2- HH47220- 221A 13BnMeH28202- 204B

142- Me- BnMeH28185- 186A -

172- MeO- BnMeH31160- 162B 182-C - Bnl\/EHZ_SZgg
202- CF3- BnMeH23215- 217A 212, 6- F2- BnMeHL

232-Cl- 6- F-BnMeH49216- Z+88-842- Ph- BMeeH59]18% 191B 352, 6- Ck21BhNeH>200- 202E
262- NO2- BnMeH24220- 222B-P&4BrC1- BnMeHe2209+ 2110B 28234 - C122BrREHG021:8- 219B
292-1- BnMeHL6187- 190B 360%CCRk BniveH2 ME98- 19981 31l4- F3BnMeHER2162 41783
322, 4, 6- M3 BAkEHA5] 82-2rGUFBr332! Py - (- MeH53P03- 2058 205-206 A
344- Py- CH2- MeH381924 195BCREBN. () 1 6- EMBnFt HR1207- 209 364 - MO-RAFt| H574 781 179B
372, 6- F2- BnELA831851 182BCF850 py. CpHp.Met 1711002 191 23 215-217 A
392- Cl- 6- F- BnBtoH7316324%58 58044 Me- BitPr oHB8157-1158F 226-228 A
412, 6- F2- BnPr&B6516 71688422 Py cHISpr oHZ2179 1181 211-212 B
' 23 2-C1=6-F-Bn 1 “Me “H 9 216-218 B
24 2-Ph-Bn Me H 59 189-191 B
25 2,6-Cl,~Bn Me H 51 200-202 B
26 2-NO,-Bn Me H 24 220-222 B
27 4-Cl-Bn Me H 62 209-210 B
28 2,4-Cl,-Bn Me H 60 218-219 B
29 2-1-Bn Me H 16 187-190 B
30 2-CN-Bn Me H 21 198-199 B
31 4-F-Bn Me H 62 216-217 B
32 2,4, 6~Me;-Bn Me H 45 182-184 B
33 2-Py-CH,- Me H 53 203-205 B
34 4-Py-CH,- Me H 48 192-195 B
35 2-Cl-6-F-Bn Et H 61 207-209 B
36 4-Me-Bn Et H 57 178-179 B
37 2, 6-F,-Bn Et H 63 185-187 B
38 2-Py-CH,~ Et H 71 190-191 B
39 2-Cl-6-F-Bn Pro H 73 163-165 B
40 4-Me-Bn Pro H 68 157-158 B
41 2, 6-F,-Bn Pro H 65 167-168 B
42 2-Py-CH,- Pro H 72 179-181 B
43 2-Cl-6-F-Bn i-Pro H 66 159-161 B
44 4-Me-Bn i-Pro H 78 145-147 B
45 2,6-F,-Bn i-Pro H 74 156-157 B
46 2-Py—~CH,- 1i-Pro H 63 163-164 B
47 2~Cl-6-F-Bn Bu H 45 156-157 B
48 4-Me-Bn Bu H 51 146-147 B
49 2,6-F,-Bn Bu H 62 151-152 B
50 2-Cl-6-F-Bn Ph H 67 195-197 B
51 4-Me-Bn Ph H 71 182-183 B
52 2, 6-F,~Bn Ph H 65 189-191 B
53 2-Py-CH,- Ph H 75 199-201 B
54 2-Cl-6-F-Bn Bn H 48 176-177 B
55 4-Me~-Bn Bn H 54 167-169 B
56 2,6-F,-Bn Bn H 58 173-174 B
57 2-Py~CH,- Bn H 44 182-184 B
58 2-Cl-Bn 2-Cl-Bn H 42 167-168 B
59 2, 6-F,~Bn 2-Py-CH,- H 49 174-175 B
60 2-Cl-Bn 2~THE-CH,— H 39 128-130 A
61 2-Cl-Bn H Me 24 222-224 A
62 2, 6-F,-Bn H Me 18 235-236 A
63 2-CF3-Bn Me Me 47 192-193 B
64 2, 6=F,~Bn Me Me 54 201-202 B
1) Abbreviations used: Me = CHj3, Et = CyHs, Pro = CiHq,
i-Pro = i"C3H7, Bu = C4H9, Ph = C5H5, Bn = "CHz—CGHs,

13 153- Me- BnMeH5114-117A 164- Me- BnMeH34224- 226A
- 206A 193- Cl1- BnMeH15169- 170A
26- 228A 224- CF3- BnMeH56211-212B

Py = C8H4N, THE = C4H30.




‘432:¢1-6-F-Bni-PrOH66159-1618 444- Me- Bni - ProH78145-147B
452, 6- F2- Bni - ProH74156- 157B 462- Py- CH2-1i - ProH63163- 164B
472- Cl- 6- F- BnBuH45156- 157B 484- Me- BnBuH51146- 147B 492, 6- F2- BnBuH62151- 152B |

502- C1- 6- F- BaBhige7 97B 514- Me- BnPhH71182-183B 522, §~k2x 9-191B
532- Py- 042-~Pﬁg7g(1§53-%§83175 542- C1- 6- F- BHB%I%MQZUG- 177B 55%%@&%25&3%@7 169B
562, 6- F2- BnBnH58173- 174B 572- Py- CH2- BnH44182- 184B

582- C1-Bn2- O - BnH42167- 168B 592, 6- F2- Bn2- Py- CH2- H49174- 175B

602- C1- Bn2- TRRteRE- A331im8- 130A 612- C1- BnHVe24222- 224A

622, 6- F2- BnHVe18235- 236A 632- CF3- BnMeMe47192-193B 642, 6- F2- BhMeMe54201- 202B
1) Abbreviations used: M = CH3, Et = CH5, Pro = C3H7, i-Pro = i-C3H7r Bu
= C4H9, Ph =lesHsA BRVE1- eApwesns, ofy thecgmarratHEoxmgdegd. 5 WO 02/ 18387 -|
14 PCT/ EP01/ 09811 Patent Clainms 1. A novel conpound of the general fornmula-
1015o0r its tautoners, where 10 lb

5 or its tautomers, where

R = CHz-phenyl, in which phenyl can be mono- or
polysubstituted by
halogen,

10 Ci-Cs-alkyl, straight-chain or branched,
optionally mono- or polysubstituted by
halogen
Ci1-Cs-alkyloxy, straight-chain or
branched

15 phenyl
NO;

CN
CHz-pyridinyl;

20 R' = H; Ci-Cq-alkyl; phenyl; CHp-phenyl, in which
phenyl can optionally be substituted by
halogen; CHz-pyridinyl; tetrahydrofuranyl-
methyl

25 R® = H, methyl

excluding the compound in which R is CHz-phenyl
and R; is hydrogen.




'R R,= CH2-phenyl, in which phenyl can be nmono- or pol ysubstituted by
"hal ogen, Cl1-C3-al kyl, straight-chain or branched, optionally nono- or

pol ysubstituted by hal ogen Cl-C3-al kyl oxy, straight-chain or branched
phenyl NO2 CN CH2-pyridinyl; 20 Rl = g Cl-C4-al kyl; phenyl; CH2-phenyl,
in which phenyl can optionally be substituted by hal ogen; CH2-pyridinyl;
tetrahydrofuranyl - nmethyl 25 R2 = H nethyl excluding the conpound in which
R is CH2-phepyl and Rl is hydrogen. - 15 2. A conpound of the general
formula 1 S2¢2-chi 6PBBAHBSI P20 SBSdPRaFapy ERFBIIR3IA- d] pyrim din-4-one 5
5- (4-chl or obenzyl ¥~225<ctilbydbepyyazobob3d4nydlpykirai-ei -4, ane
4-f|uorobenzy|§-2 51dLgdea9§razolo[3,4- d] pyri m di n- 4-one

, 4- di chl or obe %?Vf}ﬁ} =8 y PSpyrazoIo[3,4- 10 dlpyri m di n-4-one

6- di¥ | uor obehzyky<B 15rdibhydyapyRazetahgdd4opdirpyoilmi(@i, 4—4- one
met hyl benzyl s AL Lap zol o[ 3, 4- d] pyri mdin-4-one 15
nethgxybenzy }gg?éggpﬁgd?og§§azol0[3,4- d] pyri m di n- 4- one
5~ (4-fluorobenzyl) -2, 5~-dihydropyrazolo (3, 4-

S-(
5-(2
5-(2,
5-(2
5-(2

dlpyrimidin-4-one
5-(2,4-dichlorobenzyl) -2, 5-dihydropyrazolo(3, 4~

10 dlpyrimidin-4-one
5-(2,6-difluorobenzyl) -2, 5-dihydropyrazolo(3, 4-
dlpyrimidin-4-one
5—(2—methylbenzyl)—2,5—dihydropyrazolo[3,4—
d]pyrimidin-4-one

15 5-(2-methoxybenzyl) -2, 5-dihydropyrazolo[3, 4-
d]lpyrimidin-4-one
5-(2-trifluoromethylbenzyl) -2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one
5-(2,4,6-trimethylbenzyl)~-2,5-dihydropyrazolo[3, 4~

20 dlpyrimidin-4-one
5-(2-pyridinylmethyl) -2, 5-dihydropyrazolo[3, 4~
d]lpyrimidin-4-one
5= (3-pyridinylmethyl) -2, 5-dihydropyrazolo[3, 4-
d]pyrimidin-4-one

25 5-(4-pyridinylmethyl) -2, 5~-dihydropyrazolo[3, 4-
dlpyrimidin-4-one

S-benzyl-2-methyl-2,5-dihydropyrazolo[3, 4-
d]pyrimidin-4-one

30 5-(2-methylbenzyl)-2-methyl-2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one
5-(3-methylbenzyl)-2-methyl-2, 5-
dihydropyrazolo[3, 4-d]pyrimidin-4-one
5-(4-methylbenzyl)-2-methyl-2, 5-

35 dihydropyrazolo[3,4-d]lpyrimidin-4-one
5-(2-methoxybenzyl)-2-methyl-2, 5~
dihydropyrazolo[3,4-d]lpyrimidin-4-one
5-(2-chlorobenzyl)-2-methyl-2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one




‘ (ZTtrifIupronethylbenzyl)-2,57 di hydr opyr azol o[ 3, 4-d] pyri m di n- 4- one
(2,4, 6-trimethyl benzyl) -2, 5-di hydropyrazol o[ 3, 4- 20 d] pyri m di n-4-one
~(§-pyr!d!nylnethyl)-2,5-d!hydropyrazolo[3,4- d] pyri m di n-4-one

( -pyr!dLnyInethyl)-2,5-d!hydropyra; l©[3,4- d] pyrimdin-4-one 25

gghgg[lgl2§Lﬂg}hgl%-§i5-dlhydropyiafo §£3§f- d]pyélnldln-4-one

- e 290 YEE L QZPLOLRe pygLm di n-4-one 30

(g-netﬂy:Eenzyl?;g-ggtgygégf%éfd!hyd?opy%azoro[3L4-d]pyriniqip-4-one

(3- met hyl benzy| §ilydsenyrazobo [ 4 AydtBpy+BYSBT 3, CR€d] pyri ni di n- 4- one

e el (Tl Loy

- - 2- - - dl hydropyrazol o[ 3, 4- d] pyri m di n- 4- one
(g-cﬂlorobenzyl?lQYﬁﬁPﬂyFaé?%Q[agﬁyé?8$$¥ﬁiéf8[g,298]pyrinﬁdin-4-one - 16
Ez'frig{nggﬁ%{5=Z%nﬁ§b¥fig050banyﬂrezmeZDybfz,a—d]Fyrlnldln-4-one

) A - : 0 ol of 3,
4;d]pyrin1din-4-oa££§§§9¥§%%?8?$ﬁ3%?6§£§¥§?§?§gﬁ5?%§ﬁ§2,5E
dl?ydropyrazolo[354(d}pyifhﬁdtqmdtbmébenzyl)—2—methyl—2,5—

5-(4-trifluoronet - 2= - e s

dihydropyrazolo[3?%52?35¥&%$g?262?%hé83Eyrlmldln—4—one

57(2-chloro-6-fluéré56ﬁ§9P¥025n§%H9F92?521é)—2-methyl-2,5-

g: E;y/g: gg;q g;g: g% gdﬁ?g]h%??@‘hﬂbmoﬁs(med] ﬁyfgmmhﬁﬁynbeﬁéyl ) - 2-met hyl - 2, 5-
5-(2—% eng& gg%yi?gs_mgigyl§éqgghlorobenzyl)-2-nethy|-2,5-
dihydropyrazolo(3,4-d]lpyrimidin-4-one
5-(2,6-dichlorobenzyl)-2-methyl-2,5-
dihydropyrazolo[3,4-d]pyrimidin-4-one

15 5-(2-nitrobenzyl)-2-methyl-2, 5-
dihydropyrazolo(3, 4~d]pyrimidin-4-one
5-(4-chlorobenzyl)-2-methyl-2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one
5-(2,4-dichlorobenzyl)-2-methyl-2,5-

20 dihydropyrazolo(3,4-d]lpyrimidin-4-one

5-
‘5.
5-
5-
5-
5-
5-
5-
5-
5-
5-
5-
5-

5-(2-iodobenzyl)-2-methyl-2,5-dihydropyrazolo[3, 4~
dlpyrimidin-4-one
5~ (2-cyanobenzyl)-2-methyl-2,5~
dihydropyrazolo[3,4-djpyrimidin-4-one
25 5-(4-fluorobenzyl)-2-methyl-2,5-
dihydropyrazolo[3,4-d]pyrimidin-4-one
5-(2,4,6-trimethylbenzyl)-2-methyl-2, 5~
dihydropyrazolo[3,4-d]pyrimidin-4-one
5- (2-pyridinylmethyl)-2-methyl-2, 5~
30 dihydropyrazolo[3,4-d]lpyrimidin-4-one
5-(4-pyridinylmethyl)-2-methyl-2, 5-
dihydropyrazolo[3,4~d]pyrimidin-4-one

5- (2-chloro-6-fluorobenzyl)-2-ethyl-2, 5~
35 dihydropyrazolo([3,4-d]pyrimidin-4-one
5-(4-methylbenzyl)-2-ethyl-2,5-
dihydropyrazolo[3,4-d]pyrimidin~4-one
5-(2,6-difluorobenzyl)-2~-ethyl-2, 5~
dihydropyrazolo[3,4-d]pyrimidin-4-one




fd!hydropyrazolo[3,4-d]pyr!nidin-4-one 15 5-(2-nitrobenzyl)-2-nmethyl -2, 5-
di hydr opyrazol o[ 3, 4-d] pyri m di n-4-one 5-(4-chl orobenzyl)-2-net hyl - 2, 5-
di hydropyrazol o[ 3, 4-d] pyri m di n-4-one 5-(2, 4-di chl orobenzyl)-2-nethyl-2,5
20 di hydropyrazol o[ 3, 4-d] pyri nm di n-4-0 B
5-§§-|odobgnzyl?32énethﬁl-2,5-dihydropgfézolo[3,4- d] pyri m di n- 4-one
-cyanobenzyl ) : 2-pet hyl -2, 5 di opy 05 3c4-d] pyri m di n-4-one 25

(4-f|uorobenzyl%-égﬁ%Y%§?}§Y%m%#E%g£ogyég§2#0%3?4-d]pyrinidin-4-one
g264,6-tr|nethydbhmdybpyzanglhyBrQ:leyrimidin‘4"one
ydropyrazol of 3, 4-d] pyrim di n-4-one 5-(2-pyridinylnmethyl)-2-nethyl-2,5
0 d|hydyopyrazolo[3,4-dLgyrinidin-4-one g = Y ,
5- (4- pyri di nyl met byl $-obheFayP-D18OTaPRYAY bhyf aR6PBY 3 24°d] pyri m di n- 4- one
3;%36?2L%r0'6[f{g@%ﬁp?ﬂéyyiaipﬁbmyl42d5py35midin—4—one '
_ yrazol o - [ in-4-ong 5-(4-methyl benzyl)-2-ethyl -2, 5-
d!hydropyrazol0[3?112I%§Fb§¥gﬁﬂgz;gnz pgg?%?g%d¥fluorobenzyl)-g-ethyI-Z,S-
gl?gdrODy&azo:o[3d4h9hp¢pynhdbme4sonedapyfimidin—4-one

- (2-pyridinyl met byl ),- 2- et byl - - di,hydro L ~4-d rimdin-4-
5-(2-chloro-6-flu ré%é§z§ﬁ¥¥39%9§89?ygy5? §¥BB§9 §L§ Fpyri " one
di hydr opyr azol o[ 3ddhgfipypiymadrnodeheddryaimteaprBezel ) - 2- propyl - 2, 5-
di hydro Mfa20|0[35-QFdLg¥&HQh9hﬁé4h9@$r2—propyl—2,5— ,
5-(2, 6- |flyorobenzg ) - -propyl-235- dlh;dto énazglok3,4-d]pyrinidin-4-onev
10 5- (2-pyri di nyl RPHEFPPITAERpGILIp isd]pyrimidin=a-one |
di hydr opyr azol o[ 3, 4-d] pyri m di n-4- one

5—(2—chloro—6~fluorobenzyl)—2—isopropyi—2,5—

5
5
5
di
3

dihydropyrazolo[3,4-d]pyrimidin-4-one
15 5- (4-methylbenzyl)-2-isopropyl-2,5-
dihydropyrazolo[3,4-d]pyrimidin-4-one
5-(2,6-difluorobenzyl)-2-isopropyl-2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one
5- (2-pyridinylmethyl)-2-isopropyl-2,5-
20 dihydropyrazolo[3,4-d]pyrimidin-4-one

5- (2-chloro-6-fluorobenzyl)-2-butyl-2,5-
dihydropyrazolo(3,4-d]pyrimidin-4-one
5- (4-methylbenzyl)-2-butyl-2, 5~

25 dihydropyrazolo[3,4~d]pyrimidin-4-one
5-(2,6-difluorobenzyl)-2-butyl-2, 5-
dihydropyrazolo[3,4~-d]pyrimidin-4-one

5-(2-chloro-6-fluorobenzyl)-2-phenyl-2, 5-

30 dihydropyrazolo[3, 4~d]lpyrimidin-4-one
5-(4-methylbenzyl)-2-phenyl-2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one
5—(2,6—difluorobenzyl)—2—phenyl—2,5—
dihydropyrazolo[3, 4-d]lpyrimidin-4-one

35 5- (2-pyridinylmethyl)-2-phenyl-2,5-
dihydropyrazolo[3,4-d]pyrimidin-4-one

5-(2-chloro-6-fluorobenzyl)-2-benzyl-2, 5~
dihydropyrazolo[3,4-dlpyrimidin-4-one




'5;(2{0h|0r0-6-f|uorobenzyl)-2-isopropyl-2,5-
‘gl?Zdropﬁrﬁéolo[3,4-d]pyrinidin-4-one 15

- (4- et hyl benzyl ) - 2-i sopropyl -2, 5- di hydropyrazol o[ 3, 4-d rimdin-4-
5{(2,6-dif|uorobenzyl)-2-isopropyl-2h5jé _ > [ Ipyrimdin one
gl?gdropyrazolo[3,4-d]pyrinidin-4-one

-(2-pyridinyl methy] ) - 2-.i 0 2.5 - -
d|hydropyrazolo[§?4l%ﬂ%ﬁﬁ$¥#§ﬁ¢%%5%ﬁ%}%quyl 203

5- (2-chl or o- 6- f | ubrtopdrzyyya2e butyi 4-adpyrimidin-4-one

di hydropyrazol of 3; 4r 4] pyi{ ] dbPsds 0081 ) D2 {de By Dy2 Penzyl ) - 2-but yl -2, 5 25
d!hydropyrazolo[3,4§d pyrlnidin-4%one )5-(2,6-%iflhorobenzyl)-zybutyl-2 5-
di hydr opyr azol o] bW FRY He &P ke 43 ohed | pyrimidin-4-one ’

g;ggafgLQ;g-G[f{g929%qggyia¢%ypm@@yylQTﬁ—b@@zyl—z,5-

_ yrazol o[ 3, 4- rimdin-4-ope 5-(4- nethyl be | ) - 2- phenyl - 2, 5-
d!hydropyrazolo[3?Mbﬂ%g§PYﬁ?ﬁ?£9h§bﬂédﬁ%§fbw%%ﬁ¥f?ugﬁ%benz F)-ZyphenyI-Z,S-
d'hydr0pyraZO|0[32ASd@ps(PHtﬂlmrdbemeyBB—Z,5—dihydropyrazo¥o[3,4—

g-gg-gﬁ[gggnglPFL%{%%%%ﬁP$§H%hégng-ld;h%dropyrazolo[3,4-d]pyrinidin-4-one
-(2- - 6- Zzyl')y-2-bénzyl - 2, 5-
di hydr opyr azol o[ 3544#] pydifldpnodenppl ) ~3gpyridin-2-ylmethyl-2, 5-

5-(4-netoIbenzyléig???géﬁkégo§?£§%@yg!ﬁpy£@ggiggaréng]pyrinidin-4-one

2, 6-difl uorobenzy enzyl dro | o] 3,.4- i mdin-4-
5-(2-pyridiny|nérh%rthOBQHQQFY%zBZ'H?ﬁ§aP§%%$§§Bg r%:x9%F§b??%13?n?4?3ﬁe
5- bi s(2-chl or obgnzyk) n2abogl by deDpyBazelppBrimidipydi-ondi n- 4- one

5-(

5

2 -

5-(2,6-difl b - 2- di n- 2= i -

G hyirooytazo o Soalef g PEPGPL L R 2

-chIorobenzyl&iﬂydebpyhydombmﬁamrd4yynémh9in—4-one
15 5-(2,6-difluorcbenzyl)-6-methyl-2,5-
dihydropyrazolo[3, 4-d]pyrimidin-4-one
5-(2-trifluoromethylbenzyl)-2,6-dimethyl-2, 5-
dihydropyrazolo[3,4-d]pyrimidin-4-one
5—(2,6—difluorobenzyl)-2,6—dimethyl—2,5—

20 dihydropyrazolo[3,4-d]pyrimidin-4-one
3. A process for the preparation of 2,5-
dihydropyrazolo[3,4-dlpyrimidin-4-ones of the
general formula 1, which comprises reacting
25 compounds of the general formula 3, with

dimethylformamide dimethyl acetal or with
dimethylacetamide dimethyl acetal and then
cyclizing with R-amines, where R has the meaning
mentioned (Method A)

30




'2,53dihydropyrazolo[3,4-d]pyrinidin-4-one 5- (2-chl or obenzyl ) - 6- net hyl - 2, 5-
“di hydr opyrazol o[ 3, 4-d] pyri m di n-4-one 15 '
5-(2, 6-di fluorpbenzyl)-6-net hyl -2, 5- di hydropyrazol o[ 3, 4-d] pyri m di n-4-one
5:(2-trifluoronethylbenzyl)-2,6-dinetbthZLS-
di hydr opyr azol o[ 3, 4-d] pyri m di n- 4- one
5-(2, 6-di fl uorobenzyl)-2,6-dinmethyl-2,5 20
di hydr opyrazol o[ 3, 4-d] pyri m di n-4-ong)3. A process for the preparation of
2, 5- di hydropyrazol o[ 3, 4-d] pyri m di n-}-ones of the general formula 1,
whi ch conprises reacting 25 conpoundsidof the general formula 3, with
di met hyl f or mam de di net hyl acet W \net hyl acet am de di net hyl
acetal and then cyclizing with am nes mhehk‘ﬁihas t he neani ng
mentioned (Method A) 30 - 20 pharmaceuts y utilizable salts as active
conpounds in addition to one or norle,Nohysitl ogically tol erable excipients
and/or vehicles and, if appropriate; a diluent. 5 7. A pharnmaceuti cal
conposition which conprises one or nore v
2, 5-di hydropyrazol o[ 3, 4-d] pyrimdin-4-ones as clained in claim2 or their
pharmaceutically utilizable salts as a@ive conpounds in addition 10 to
one or nore physiologically tolerable excipients and/or vehicles and, if
appropriate, a diluent. 8. A pharnaceutical conposition which conprises 5-
15 benzyl - 2, 5-di hydr opyrazol o[ 3, 4-d] pyri m di n-4-one or its pharmaceutically
utilizable sq]1l ts @15 a;%%ggesgorrpgggds Egeaddiﬁg%g&i%}g oroporen s5-
physi ol ogi cally toler e exci pients and/or

dihydropyrazolo[3, 4-d]pyrimidin-4-ones . of the

5 general formula 1, which comprises cyclizing
compounds of the general formula 2, where Et is an
alkyl radical, or of the general formula 3 with
formamide or acetamide and then reacting with
R-halides, where R has the meaning mentioned

10 (Method B).
EtO —~a
N-R1
-~ 7
N N
2
15 5. The process as claimed in claim 4, wherein, for

the cyclization of compounds of the general
formula 3, orthoformic acid esters and/or formic
acid/acetic anhydride mixtures or orthoacetic acid
esters and/or acetic anhydride are used.
20

6. A pharmaceutical composition which contains one or
more 2,5-dihydropyrazolo(3,4-d]lpyrimidin-4-ones of
the formula 1 as claimed in claim 1 or their




Vehiﬁles and, if appropriate, a diluent. 20 9. A pharnmaceutical conposition
Whi ch' conpri ses 5- benzyl - 2, 5- di hydr opyr azol o[ 3, 4-d] pyri m di n-4-one and
one or nore 2,5-di hydropyrazol o[ 3,4- d]pyrimdin-4-ones as claimed in clain
1 or claim25 2 or their pharmaceutical Iy utilizable salts as active v
conpounds in addition to one or nore physiologically tol erable excipients

and/or vehicles gihrifcappropriate, & dijyent. 30,1Q T%% use Qf .
2, 5-di hydropyrazol o[ 3,4-d] pyrimdin-4- ones as in fornula T for the
production of nediCHRBHISS f or 1Rhe t3Htti®® of tdi seasss [| atunamoref

epi | epsy of varioymhyfdidogidmllly ThecuseaBie  excipients  and/o

I
5-benzyl - 2, 5- di hydrqpyr.azol o[ 3,4-_d rimdin-4-one for the production of
nedi canents for tfﬁgﬁ)%ﬁﬁﬁnﬁ&éiﬁlﬁﬁ Jatfourfa]d1l Bierdhi | epsy of vari ous

formns. 5

7. A pharmaceutical composition which comprises one
or more 2,5-dihydropyrazolo(3,4-d]lpyrimidin-4-ones
as claimed in claim 2 or their pharmaceutically
utilizable salts as active compounds in addition
10 to one or more physiologically tolerable
excipients and/or vehicles and, if appropriate, a

diluent.

8. A pharmaceutical composition which comprises 5-
15 benzyl-2,5-dihydropyrazolo[3, 4-d]lpyrimidin-4-one
or its pharmaceutically utilizable salts as active
compounds in addition to one or more
physiologically tolerable excipients and/or
vehicles and, if appropriate, a diluent.
20
9. A pharmaceutical composition which comprises 5-
benzyl-2,5-dihydropyrazolo[3, 4-d]pyrimidin-4-one
and one or more 2,5-dihydropyrazolo(3, 4-
dlpyrimidin-4-ones as claimed in claim 1 or claim
25 2 or their pharmaceutically utilizable salts as
active compounds in addition to one or more
physiologically tolerable excipients and/or

vehicles and, if appropriate, a diluent.

30 10. The use of 2,5-dihydropyrazolo[3, 4-d]pyrimidin-4-
ones as in formula 1 for the production of
medicaments for the treatment of diseases [lacuna)

of epilepsy of various forms.

35 11. The use of S-benzyl-2,5~dihydropyrazolo(3,4-
d]pyrimidin-4-one for the production of
medicaments for the treatment of diseases [lacuna]

of epilepsy of various forms.




