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ABSTRACT

The synthesis of 1-(4-bromophenyl)- and 1-(2-chgbenyl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidineghe as
possible anticonvulsant agents was planned. It wasied out by the interaction of the corresponding
phenylhydrazine hydrochloride with ethyletoxymeghgy/anocetate with a further heating of obtainegino-1-
aryl-1H-pyrazole-4-carboxylate in excess of formaenid’he direction of reaction of 1-aryl-1,5-dihydéét-
pyrazolo[3,4-d] pyrimidine-4-one with N-arylsubstitd a-chloracetamides, 2-chloro-1-(4-arylpiperazine-}-yl
ethanone and 2-chloro-N-(4-chlorobenzyl)acetamidethie presence of DMFA-NaHGMad been investigated.
Using the data of NMR and NOESY spectroscopy & fwand out that reaction is selectively perfornads
position of pyrazolo[3,4-d]pyrimidine system. Dweptreliminary prognosis of biological activity phraacological
screening of substances synthesized as possili®awiiisant agents on the penthyltetrazole seizwaesplanned
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INTRODUCTION

Currently there have been created a large numberedficines containing pyrimidine ring in their stiwre. Such
medicines have found practical application in vasidields of medicine. Pyrimidine derivatives makemajor
interest as potential neurotropic drugs, among whiondensed with other nitrogencontaining heteresyc
derivatives [1-5] take a special place. Analyzihg literature data, we have noticed the increaseumber of
publications devoted to determination of neurotragitivity among pyrazolopirymide derivatives. Ries the well-
known hypnotic drugs as zaleplon [6] and indipl@t8], there were found compounds with pronouncethtbee,
anxiolytic [9] and hypnotic effects [10] among detives of this series. We have also noted thay ankmall
number of reports concerned the study of anticaantl activity of pyrazolopyrimidine derivatives. kdover, most
of them relate to pyrazolo[1,5-a]pyrimidines [11}13

Our own research [14] confirmed a variety of anicamvulsant activity of alkylated pyrimidine-3i)-one
derivatives. Therefore, we aimed to synthesizer tbendensed derivatives with pyrazole cycle such-asyl-1,5-
dihydro-4-pyrazolo[3,4-d]pyrimidine-4-ones and to carry their alkylation.

To establish the prospects of synthesis and amatiion of the further pharmacological screening,performed

a prediction of a biological activity that was pte for the synthesis of compounds using a compR&8S
program [15]. Alkylated derivatives of 1-aryl-1,#gldro-4H-pyrazolo[3,4-d]pyrimidine-4-one have been selected
for a synthesis. A marked psychotropic activityts@as antiepileptic, anxiolytic, antidepressantjremtrotic, and
convulsant activities (Ra 0,50) have been predicted for these compounds.

The initial compounds — 1-(4-bromophenyl)- and icl®orophenyl)-1,5-dihydroH#-pyrazolo[3,4-d]pyrimidine-4-
ones4.1-2 were obtained within two stages. The first stagduided the synthesis of intermediate — ethyl Srardi-
aryl-1H-pyrazole-4-carboxylatd.1-2 by interaction of the corresponding phenylhydrazhydrochloridel and
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ethyletoxymethylencyanoceta®ein isopropyl alcohol medium in the presence adthylamine. During our second
stage the resulting carboxylagl-2 have been heated in excess of formamide within dags leading to the
formation of target pyrazolopyrimidindsl-2 (Scheme 1).
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Scheme 1

In these conditions the reaction produéts-2 were obtained with good yields (Table. 1). Thaucture of the
synthesized compoundsl-2 have been confirmed B NMR spectroscopy (Table 1).

Table 1 Data of 1-aryl-1,5-dihydro-4H-pyrazolo[3,4-d] pyrimidine-4-one derivatives 4.1-2, 5.1-2 a-m obtained

Compound Yi;')d‘ M.p., °C| Calculated N, %Found N, % Mol. formula | [MH]
41 89 | 179-181 19,25 19,31 GH;BrN4O; -
4.2 88 | 197-19¢ 22,71 22,78 @H,CIN,O -
5.1a 85 | 285-287 16,51 16,57 @H14BrNsO, 425
5.1b 78 | 283-285 19,49 19,53 &H16BrNsO, -
5.1c 84 | 285-287 15,42 15,46 &H16BrNsO, -
5.1d 80 | 232-234 14,46 5114, @H15BrNsO4 -
5.1e 83 | 265-267 15,27 15,34 @H1sBrCINsO, | 459
5.1f 76 | 273-275 14,33 14,37 @H1sBrCINsO3 | —
5.1g 84 | 239-241 15,42 15,47 &H16BrNsOs -
5.1h 81 | 224-226 15,98 16,03 eH16BrNsOs -
5.1i 79 | 275-277 14,81 14,89 6H1:BrCINsO, | -
5.1j 78 | 289-291 14,52 14,58 &H16BrNsO, -
5.1k 84 | 222-224 17,03 17,10 &H1BIrNsO, | 494
5.1l 83 | 230-232 16,06 16,11 @iH2:BrNgO3 480

5.1.m 82 | 243-245 14,96 15,03 @H14BrNsO4 -
5.2a 85 | 240-242 18,44 18,52 ©H1CINsO, | 380
5.2¢c 84 | 245-247 17,09 17,16 &H16CINsO5 -
5.2d 87 | 215-217 15,92 15,99 @ H15CINsOy -
5.2e 89 | 245-247 16,91 17,02 @H13CILN50; -
5.2f 84 | 262-264 15,76 15,79 &H1sClNsO5 -
5.29 83 | 267-269 17,06 17,14 &H16CINsO5 -
5.2h 80 | 223-22% 17,78 17,84 @H16CINsO, -
5.2i 87 | 223-225 16,35 16,39 &H15CIoNs0; -
5.2| 84 | 213-215 18,72 18,80 &H21CINGO; -
5.2m 84 | 228-230 17,55 17,61 &H2:CINgO; -
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The following modifications of the obtained pyrazpyrimidines4.1-2 we carried out by their alkylation by N-
arylsubstituted o-chloracetamides, 2-chloro-1-(4-arylpiperazine-tegthanone or 2-chloro-N-(4-chlorobenzyl)
acetamide (Scheme 2). The reaction has been peformaintaining the mixture of reagents during 2reai 70°C

in dimethylformamide medium in the presence of N&HC
asht
N J
—
o} N™ °N
A
R
7 | NH CI/\WR 5.1a-m
N /) 0 5.2a-, 1, m
N
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R % |\|/|JN
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5R!: a=NHPh, b = NHPh (4-Me), ¢ = NHPh(4-OMe), lHPh(2,4-diOMe), e= NHPh(4-Cl),
f = NHPh (3-Cl, 4-OMe), g = NHPh (2-OM&) NMePh, i = NHBn(4-Cl),

=0 k=D =00 = OO

Scheme 2

The presence of several reaction centers in thecutd of 1-aryl-1,5-dihydroH-pyrazolo [3,4-d] pyrimidine-4-
ones 4.1-2 makes it possible to achieve severattitins of the reaction. Thus, alkylation can ocuthe Nitrogen
atom in 5 position (route A) as well as at the Gatygtom in position 4 (route B) (Scheme 2). Alsayihg these
conditions we divined the formation of a mixtureppbducts N5 and O-alkylatiore.

According to chromatomass-spectrometry data thehsgized products are individual substances. (Table
Alkylated derivatives have been obtained with $ati®ry yields. After the crystallization from is@py! alcohol,
the synthesized compounds turn into white or lighlow crystalline substances with well-defined timg points.

Comparing théH NMR spectra of alkylated derivatives with the cfpe of initial 1-aryl-1,5-dihydro--pyrazolo
[3,4-d]pyrimidine-4-onel.1-2, the absence of imine signal proton of pyrimidayele had been noted, as well as
the appearance of singlets of NH-group of amidélvesats 9,6-10,8 ppmn(5a-k) and signals of aryl protons the
multiplicity and intensity of which corresponded the nature and location of substituents. The speof
compound$.1-2 |, m are characterized by two multiplets at 3.10-3.@8p

The position of the proton signals of methyleneugoin the alkyl radical at 4,80-4,95 ppm showsrgetion in

the direction A (Scheme 2). Since the formationheftype 6 compounds shifted the signals on ®1pPpm. For a
more reliable verification of N-alkylated derivagiv5.1-2 formation, we used the NOESY spectroscopy data
following the example of a compouridla. NOESY spectrum is characterized by cross-peak @ftprotons of
acetamide residue and CH proton at position 6 aohznlo[3,4-d]pyrimidine system that clearly indiestthe
formation of N-alkylated derivative and, therefotenfirms the formation of compounds of type

MATERIALSAND METHODS

Experimental Part

All of the solvents and reagents were obtained fieencommercial sources. The melting points (°Qewaeasured
with a Kofler melting point apparatus and were cmtrected. 1H NMR spectra were recorded on a Vaviarcury
(200 MHz) spectrometer in DMS@6 using TMS as an internal standard (chemical shifesin ppm). NOESY
spectra were recorded on a Varian Gemini (300 Mipgctrometer in DMS@6 using TMS as an internal standard
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(chemical shifts are in ppm). LC/MS was recordethWE SCIEX APl 150EX chromatograph equipped with a
mass-spectrometer.

1-Aryl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-ones (4). The mixture of 0,1 mol of arylhydrazine
hydrochloride 1 and 0,1 mol of ethylethoxymetylesiogcetate 2 is heated in isopropyl alcohol witkthrylamine
(1,12 mol) at 60°C during 4 hours. The reaction onigtwas cooled to the room temperature, isoprojeghal was
evaporated under vacuum, and the residue was dliluidn 200 ml of water. The formed precipitate difiyé 5-
amino-1-aryl-H-pyrazole-4-carboxylateé3 was filtered, rinsed with water, and dried. 0,1|nad obtained
carboxylate was heated in 200 ml of formamide & d@2within 48 hours. The reaction mixture was codiedhe
room temperature, the precipitate was isolatedtetil with isopropyl alcohol, filtered, and dried6ft-70°C within
12 hours.

1-(4-bromophenyl)-1,5-dihydr o-4H-pyrazolo[ 3,4-d] pyrimidin-4-one (4.1). 1H NMR spectrum: 7.72 (2H, d., Ar);
8.01 (2H, d., Ar); 8.18 (1H, s., CH); 8.32 (1H,GH); 12.52 (1H, br.s., NH).

1-(2-chlorophenyl)-1,5-dihydr 0-4H-pyrazolo[3,4-d]pyrimidin-4-one (4.2). 1H NMR spectrum: 7.35-7.74 (4H,
m., Ar); 8.09 (1H, s., CH); 8.34 (1H, s., CH); 124H, s., NH).

General procedure of the synthesis of N-alkylated derivatives of 1-aryl-1,5-dihydro-4H-pyrazolo[3,4-

d]pyrimidine-4-one (5).

To a solution of 0,001 mol of 1-aryl-1,5-dihydrétpyrazolo[3,4-d] pyrimidine-4-one4 in 10 ml of
dimethylformamide 0,0015 mol (0.12 g) of sodiumaskonate and 0,001 mol of appropriate alkyl halids added
and heated for 5 hours at 70°C. The reaction méxtusis cooled to room temperature, the precipita® igolated,
diluted by isopropyl alcohol, filtered and drietiwlas crystallized from isopropanol.

1H NMR spectra (compounds 5):
2-[1-(4-bromophenyl)-4-oxo-1,4-dihydr o-5H-pyr azolo[ 3,4-d] pyrimidin-5-yl]-N-phenylacetamide (5.1a). 4.92
(2H, s., CH); 7.02 (1H, t., Ar); 7.32 (2H, t., Ar); 7.58 (28,, Ar); 7.80 (2H, d., Ar); 8.12 (2H, d., Ar); 8.38H, s.,
CH); 8.55 (1H, s., CH); 10.42 (1H, s., NH).

2-[1-(4-br omophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(4-methylphenyl)acetamide
(5.1b): 2.25 (3, s.,CHs); 4.89 (2H, s., Ch); 7.09 (2H, d., Ar); 7.43 (2H, d., Ar); 7.79 (2H,, Ar); 8.12 (2H, d.,
Ar); 8.32 (1H, s.CH); 8.50 (1H, s., CH); 10.35 (1H, s., NH).

2-[1-(4-bromophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yI]-N-(4-methoxyphenyl)acetamide
(5.1¢): 3.75 (3H, s.0CHzy); 4.88 (2H, s., Ch); 6.92 (2H, d., Ar); 7.44 (2H, d., Ar); 7.75 (2H.,, Ar); 8.01 (2H, d.,
Ar); 8.42 (1H, s.CH); 8.51 (1H, s., CH); 10.31 (1H, s., NH).

2-[1-(4-bromophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yI]-N-(2,4-

dimethoxyphenyl)acetamide (5.1d): 3.75 (3H, s.0OCHz); 3.85 (3H, s.OCH,); 4.95 (2H, s., Ch); 6.40-6.65 (2H,
m., Ar); 7.64 (2H, d., Ar); 7.80 (2H, d., Ar); 8.42H, d., Ar); 8.40 (1H, sCH); 8.55 (1H, s., CH); 9.62 (1H, s.,
NH).

2-[1-(4-br omophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(4-chlor ophenyl)acetamide
(5.1e): 4.80 (2H, s., Ch); 7.32 (2H, d., Ar); 7.50 (2H, d., Ar); 7.73 (2H., Ar); 8.09 (2H, d., Ar); 8.31 (1H, SCH);
8.50 (1H, s., CH); 10.60 (1H, s., NH).

2-[1-(4-bromophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(3-chlor 0-4-
methoxyphenyl)acetamide (5.1f): 3.75 (3H, s.OCHy); 4.82 (2H, s., Ch); 7.10 (1H, d., Ar); 7.41 (1H, d., Ar);
7.60-7.91 (3H, m., Ar); 8.05 (2H, d., Ar); 8.32 (181,CH); 8.50 (1H, s., CH); 10.42 (1H, s., NH).

2-[1-(4-br omophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(2-methoxyphenyl)acetamide
(5.1g): 3.80 (3H, s.0OCHy); 4.92 (2H, s., Ch); 6.82-6.99 (1H, m., Ar); 7.05-7.19 (2H, m., AD;72 (2H, d., Ar);
7.90 (1H, d., Ar); 8.09 (2H, d., Ar); 8.40 (1H, €H); 8.51 (1H, s., CH); 9.81 (1H, s., NH).

2-[1-(4-bromophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-methyl-N-phenylacetamide
(5.1h): 3.22 (3H, s., CK); 4.51 (2H, s., Ch); 7.32-7.60 (5H, t., Ar); 7.75 (2H, d., Ar); 7.58H, d., Ar); 7.80 (2H,
d., Ar); 8.12 (2H, d., Ar); 8.42 (1H, s., CH); 8.6H, s., CH).
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2-[1-(4-br omophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(4-chlor obenzyl)acetamide
(5.1i): 4.60 (2H, d., CH); 4.92 (2H, s., Ch); 7.32 (2H, d., Ar); 7.50 (2H, d., Ar); 7.73 (2Hd,, Ar); 8.09 (2H, d.,
Ar); 8.31 (1H, s.CH); 8.50 (1H, s., CH); 9.42 (1H, s., NH).

2-[1-(4-bromophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(2,3-dihydr 0-1,4-benzodioxin-
6-yl)acetamide (5.1j): 4.22 (4H, s., 2C}}; 4.85 (2H, s., Ch); 6.78-7.00 (2H, dd., Ar); 7.20 (1H, s., Ar); 7.72H,
d., Ar); 8.05 (2H, d., Ar); 8.42 (1H, s., CH); 8.8H, s., CH); 10.31 (1H, s., NH).

N-(1,3-benzodioxol-5-yl)-2-[ 1-(4-br omophenyl)-4-oxo- 1,4-dihydr 0-5H-pyr azol o[ 3,4-d] pyrimidin-5-
yllacetamide (5.1k): 4.82 (2H, s., Ch); 5.92 (2H, s., CH2); 6.80-6.92 (2H, m., Ar); 7.@H, s., Ar); 7.85 (2H, d.,
Ar); 8.05 (2H, d., Ar); 8.32 (1H, sGH); 8.50 (1H, s., CH); 10.42 (1H, s., NH).

1-(4-bromophenyl)-5-[2-oxo-2-(4-phenylpiper azin-1-yl)ethyl]-1,5-dihydr o-4H-pyr azol o[ 3,4-d] pyrimidin-4-one
(5.11): 3.10-3.26 (4H, m., 2Cht 3.58-3.73 (4H, m., 2CH}; 4.92 (2H, s., CH,); 6.8 (1H, t., Ar); 7.00 (2H, d., Ar);
7.22 (2H, t., Ar); 7.77 (2H, d., Ar); 8.09 (2H, dr); 8.31 (1H, s.CH); 8.50 (1H, s., CH).

1-(4-bromophenyl)-5-{2-[4-(4-methoxyphenyl)piper azin-1-yl]-2-oxoethyl}-1,5-dihydr o-4H-pyrazol o[ 3,4-
d]pyrimidin-4-one (5.1m): 3.00-3.26 (4H, m., 2C§)}; 3.58-3.73 (4H, m., 2Cht 3.80 (3H, s.OCHs); 4.92 (2H, s.,
CH,); 6.82 (2H, d., Ar); 7.00 (2H, d., Ar); 7.75 (2HI, Ar); 8.01 (2H, d., Ar); 8.42 (1H, £H); 8.51 (1H, s., CH).

2-[1-(2-chlor ophenyl)-4-oxo-1,4-dihydr 0-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-phenylacetamide (5.2a): 4.92
(2H, s., CH); 6.92-7.10 (1H, m., Ar); 7.21-7.40 (2H, m., Ar,50-7.80 (6H, m., Ar); 8.36 (1H, s., CH); 8.51 (1H
S., CH); 10.42 (1H, s., NH).

2-[1-(2-chlor ophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(4-methoxyphenyl)acetamide
(5.2c): 3.75 (3H, s.OCHg); 4.88 (2H, s., Ch); 6.82 (2H, d., Ar); 7.44 (2H, d., Ar); 7.55-7.82ZH, m., Ar); 8.38
(1H, s.,CH); 8.46 (1H, s., CH); 10.31 (1H, s., NH).

2-[1-(2-chlor ophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(2,4-
dimethoxyphenyl)acetamide (5.2d): 3.75 (3H, s.0CHj); 3.85 (3H, s.0OCHj); 4.95 (2H, s., Ch); 6.40-6.65 (2H,
m., Ar); 7.54-7.80 (5H, m., Ar); 8.40 (1H, €H); 8.55 (1H, s., CH); 9.62 (1H, s., NH).

N-(4-chlor ophenyl)-2-[ 1-(2-chlor ophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-ylJacetamide
(5.2e): 4.86 (2H, s., Ch); 7.32 (2H, d., Ar); 7.50-7.81 (6H, m., Ar);); 8Z1H, s.,CH); 8.51 (1H, s., CH); 10.60
(1H, s., NH).

N-(3-chlor 0-4-methoxyphenyl)-2-[1-(2-chlor ophenyl)-4-oxo-1,4-dihydr o-5H-pyr azol o[ 3,4-d] pyrimidin-5-
yllacetamide (5.2f): 3.75 (3H, s.OCHy); 4.82 (2H, s., Ch); 7.10 (1H, d., Ar); 7.41 (1H, d., Ar); 7.60-7.93H, m.,
Ar); 7.90 (2H, d., Ar); 8.32 (1H, sGH); 8.50 (1H, s., CH); 10.46 (1H, s., NH).

2-[1-(2-chlor ophenyl)-4-oxo-1,4-dihydr 0-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-(2-methoxyphenyl)acetamide
(5.2g): 3.80 (3H, s.OCH3); 4.92 (2H, s., CH2); 6.82-6.99 (1H, m., Ar)0%-7.19 (2H, m., Ar); 7.50-7.72 (5H, m.,
Ar); 7.90 (1H, d., Ar); 8.40 (1H, sGH); 8.51 (1H, s., CH); 9.79 (1H, s., NH).

2-[1-(2-chlor ophenyl)-4-oxo-1,4-dihydr 0-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]-N-methyl-N-phenylacetamide
(5.2h): 3.22 (3H, s., CH); 4.55 (2H, s., Ck); 7.32-7.80 (9H, m., Ar); 8.32 (1H, s., CH); 8.3, s., CH).

N-(4-chlor obenzyl)-2-[ 1-(2-chlor ophenyl)-4-oxo-1,4-dihydr 0-5H-pyr azol o[ 3,4-d] pyrimidin-5-yl]acetamide
(5.2i): 4.62 (2H, d., CH); 4.72 (2H, s., CH); 7.32 (2H, d., Ar); 7.50 (2H, d., Ar); 7.55-7.88H, d., Ar); 8.31 (1H,
s.,CH); 8.50 (1H, s., CH); 9.42 (1H, s., NH).

1-(2-chlor ophenyl)-5-[ 2-ox0-2-(4-phenylpiper azin-1-yl)ethyl]-1,5-dihydr 0-4H-pyr azol o[ 3,4-d] pyrimidin-4-one
(5.2): 3.10-3.26 (4H, m., 2Cht 3.58-3.73 (4H, m., 2Cht 4.92 (2H, s., Ch); 6.8 (1H, t., Ar); 7.00 (2H, d., Ar);
7.22 (2H, t., Ar); 7.55-7.85 (4H, m., Ar); 8.31 (1181,CH); 8.50 (1H, s., CH).

1-(2-chlor ophenyl)-5-{2-[ 4-(4-methoxyphenyl)piper azin-1-yl]-2-oxoethyl}-1,5-dihydr o-4H-pyrazol o[ 3,4-
d]pyrimidin-4-one (5.2m): 3.00-3.26 (4H, m., 2C}); 3.58-3.73 (4H, m., 2C§}; 3.80 (3H, s.OCHy); 4.92 (2H, s.,
CHy); 6.72-7.09 (4Hw., Ar); 7.51-7.89 (4H, m., Ar); 8.32 (1H, £H); 8.41 (1H, s., CH).
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CONCLUSION

Using PASS program a synthesis of potential antintsants had been planned. The synthesis of 1-(4-
bromophenyl)- and 1-(2-chlorophenyl)-1,5-dihydid-pyrazolo[3,4-d]pyrimidine-4-one and their alkytati had
been carried out. It was found that the reactiorl-@iryl-1,5-dihydro-#-pyrazolo[3,4-d] pyrimidine-4-one with
alkyl halides in DMFA conditions - NaHGQOs selectively performed at 5 position of pyrapglomidine cycle to
form N-alkylated derivatives.
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