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Summary: A series of novel 2,6-substituted 4-(N-arylpiperazin-1-yl)pyrimidines was obtained by interaction of
2,6-R-chloropyrimidines with N-arylsubstituted piperazines. The structure of synthesized compounds was con-
firmed by 'H NMR and mass spectroscopy. The investigation of pharmacological screening data revealed that
the tested compounds show moderate anticonvulsant activity.
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Introduction. Currently, oxopyrimidines at-
tract a great interest as potent therapeutic
agents for treatment of the large number of
diseases including neuropsychiatric disorders.
It was found that pyrimidine receptors in the
brain have an affinity for almost all groups of
psychotropic drugs. The data of previous stud-
ies of neuropharmacological properties of
pyrimidine derivatives allow to consider them
as ligands to the intracentral receptors of psy-
chotropic agentst6. Continuing our research on
the synthesis of pyrimidine-4(3H)-one deriva-
tives as novel anticonvulsants we analyzed the
results of investigations in this field to expand
the range of search the substituent’'s possessing
pronounced psychotropic activity. The findings
had proved that drugs containing piperazine
moiety have affinity to serotonin receptors and
exhibit remarkable anxiolytic and antidepres-
sant activity.”8 Therefore, the synthesis of new
pyrimidine-4(3H)-one derivatives associated
with piperazine ring is presently perspective
and significant for development of novel psy-
chotropic drugs.

The aim of the research. Synthesis of no-
vel 2,6-substituted 4-(N-arylpiperazin-1-yl)py-
rimidine derivatives and investigation of their
anticonvulsant activity.

Materials and methods. Melting points we-
re determined in capillaries method. tH NMR
spectra were recorded on Varian Mercury-VX-
200 using tetramethylsilane (TMS) as an in-
ternal standard and DMSO-d6 as a solvent.
Chemical shifts are given in parts per million
(ppm). Mass spectra were recorded on PE
SCIEX APl 150EX. Elemental analysis of Nit-

rogen content was performed by Duma's
method.

Results of the research and discussion.
The initial pyrimidine-4(3H)-ones 1.1-6 were
obtained according to the known procedure des-
cribed previously.34 By halogenation of initial
oxopyrimidines 2,6-R-4-chloropyrimidines 2.1-6
were synthesized. For this purpose phosphoryl
chloride, phosphorus pentachloride and their
mixture are usually used in the presence of ter-
tiary amines.5 In our study 2,6-substituted 4-
chloropyrimidines were synthesized by boiling
the corresponding oxopyrimidines with phos-
phoryl chloride for 5 hours (scheme 1.). The
products of reactions were obtained with satis-
factory yields of 50-70%.

As outlined in scheme 1 further aminolysis of
2,6-R-4-chloropyrimidines gave a series of tar-
get 2,6-substituted derivatives of 4-(N-arylpipe-
razin-1-yl)pyrimidine.

According to data of previous reports amino-
lysis is usually performed on boiling with ex-
cess of piperazine derivatives using suitable
solvents in the presence of organic and inor-
ganic bases.29-10 Taking into account the condi-
tions of performing of reaction in present re-
search we obtained the final products 4.1-6(a-
h) by treating of 2,6-substituted 4-chloropyri-
midines with corresponding N-arylsubstituted
piperazine derivatives 3(a-h).

As outlined in scheme 1 further aminolysis of
2,6-R-4-chloropyrimidines gave a series of tar-
get 2,6-substituted derivatives of 4-(N-arylpipe-
razin-1-yl)pyrimidine.
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1.1, 2.1, 4.1: R'=Ph; 1.2, 2.2, 4.2: R1=4-MePh; 1.3, 2.3, 4.3: R1=4-CIPh; 1.4, 2.4, 4.4 R'=3-FPh; 1.5, 2.5, 4.5: R1=4-FPh; 1.6, 2.6,
4.6: R1=Me. 1.1-5, 2.1-5: R2=Me; 1.6, 2.6: R2=pyridine. R3: a=3-Me; b=4-F; c=4-OMe; d=3-ClI; e=2,5-diMe; f=H; g=4-Cl; h=4-

COCHs.

According to data of previous reports amino-
lysis is usually performed on boiling with ex-
cess of piperazine derivatives using suitable
solvents in the presence of organic and inor-
ganic bases.29-10 Taking into account the condi-
tions of performing of reaction in present re-
search we obtained the final products 4.1-6(a-
h) by treating of 2,6-substituted 4-chloropyri-

midines with corresponding N-arylsubstituted
piperazine derivatives 3(a-h).

Reaction was carried out on boiling in diox-
ane for 3-5 hours with addition of sodium bi-
carbonate. The yields of reaction products were
60-80%.

Table 1. Characterizations of synthesized compounds
Compound Yeald, % M.p., C° Calcul. N,% | Found N, % Formula [MH*]
2.1 61 75-77 13,69 13,72 C11HoCIN2 -
2.2 50 84-86 12,81 12,86 C12H11CIN2 -
2.3 57 70-72 11,72 11,75 C11HsCl2N2 -
24 70 84-86 12,58 12,63 C11HsCIFN2 224
2.5 63 70-72 10,27 10,32 C12HsCIF3N2 -
2.6 60 77-79 20,43 20,49 C10HsCINs 207
4.1.a 62 95-97 16,27 16,31 C22H24N4 -
41.b 69 106-108 16,08 16,15 Co1H21FN4 349
4.2.c 73 140-142 14,96 14,99 C23H26N40 -
4.3.c 60 151-153 14,71 14,76 C22H23CIN4O -
4.3d 76 128-130 14,54 14,57 C21H20Cl2N4 400
4.4.a 75 82-84 15,46 15,52 C22H23FN4 -
4.4.b 66 100-102 15,29 15,33 Ca1H20F2N4 -
4.4d 77 109-111 14,63 14,66 C21H20CIFN4 384
4.4.e 71 107-109 15,46 15,51 C23H25FN4 -
45.b 70 136-138 13,45 13,49 C22H20F3N4 -
4.5.c 67 153-155 13,08 13,13 Ca3H23F3sN4O -
4.5d 69 109-111 12,94 12,98 C22H20CIF3N4 -
45.f 72 122-124 14,06 14,11 C22H21F3N4 399
4.5.9 79 176-178 12,94 12,97 C22H20CIF3N4 -
4.5.h 74 174-176 12,72 12,77 C24H23F3N4O -
4.6.a 79 102-104 20,27 20,33 C21H23Ns 346
4.6.c 73 134-136 19,38 19,42 C21H23Ns0 -
4.6.d 75 170-172 19,14 19,18 C20H20CINs -
4.6.f 80 149-151 21,13 21,19 C20H21Ns -
The purity of the products was proved by compounds shifts to lower field region

TLC. The structures of compounds listed in the
table above were confirmed by *H NMR and
mass spectrometry. 'H NMR spectra of com-
pounds 2.1-6 are characterized by the presence
of all characteristic signals of protons: singlet
sighals of CHs protons and signals of aryl pro-
tons. A singlet CH-5 proton signal of 2.1-6

(7,43-8,40 ppm) in comparison with initial
pyrimidinones 1.1-6 (6,15-6,25 ppm).4 *H NMR
spectra of compounds 4.1-6(a-h) showed two
triplet signals in the range of 6 3,07 ppm to
3,88 ppm due to the presence of piperazine ring
protons.
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The preliminary prognosis of pharmacologi-
cal activity of substances was performed by
PASS programme. According to its data sub-
stances have a high probability of manifesta-
tion of anxiolytic, antidepressant, sedative and
anticonvulsant activity (activity index of the
synthesized compounds is in the range from
0,528 to 0,884).

Based on preliminary prediction of pharma-
cological activity investigated compounds were
tested for an anticonvulsant activity in penty-
lenetetrazole test. It was found that com-
pounds exhibit moderate anticonvulsant pro-
perties comparable to standart drug lamotri-
gine.

Experimental section. General procedure
of synthesis of 2,6-substituted 4-chloropyrimi-
dine derivatives 2.1-6. 0,01 mole of pyrimidine-
4(3H)-one derivative 1.1-6 is heated in excess
of phosphoryl chloride during 5 hours. The so-
lution is dissolved in water with ice. The pre-
cipitate is filtered.

General procedure of synthesis of 2,6-R-4-(N-
arylpiperazin-1-yl)pyrimidines 4.1-6(a-h). A
mixture of 0,01 mole of respective 2,6-substi-
tuted 4-chloropyrimidine 2.1-6 and 0,015 mole
of appropriate N-arylpiperazine 3(a-h) is hea-
ted in dioxane during 3-5 hours in the pres-
ence of sodium bicarbonate. The reaction mix-
ture is diluted with water and then it is sub-
jected for filtration and recrystallization from
ethanol.

IH-NMR DMSO-ds (ppm):
4-Chloro—6-methyl-2-phenylpyrimidine
(2.1): 2,52 (s, 3H, CHas), 7,43-7,57 (m, 4H, Ar,
CH-5), 8,25-8,38 (m, 2H, Ar).
4-Chloro-2-(4-methylphenyl)-6-methylpyri-
midine (2.2): 2,25 (s, 3H, CHs), 2,34 (s, 3H,
CHs), 7,21 (d, 2H, Ar), 8,10-8,25 (m, 3H, Ar,
CH-5).
4-Chloro-2-(4-chlorophenyl)-6-methylpyri-
midine (2.3): 2,28 (s, 3H, CHs), 7,46 (d, 2H,
Ar), 8,20-8,40 (mm, 3H, Ar, CH-5).
4-Chloro-2-(3-flurophenyl)-6-methylpyri-
midine (2.4): 2,50 (s, 3H, CHs), 7,20-7,42 (m,
1H, Ar), 7,44-7,63 (m, 2H, Ar, CH-5), 7,85-8,05
(m, 1H, Ar), 8,15 (d, 1H, Ar).
4-Chloro-6-methyl-2-[4-(trifluoromethyl)
phenyl]pyrimidine (2.5): 2,52 (s, 3H, CHa),
7,57 (s, 1H, CH-5), 7,85 (d, 2H, Ar), 8,45 (d, 1H,
Ar).
4-Chloro-2-methyl-6-(pyridin-2-yl)pyrimi-
dine (2.6): 2,65 (s, 3H, CHg), 7,52-7,63 (m, 1H,
Ar), 7,93-8,04 (m, 1H, Ar), 8,11 (s, 1H, CH-5),
8,37 (d, 1H, Ar), 8,35 (d, 1H, Ar), 8,71 (d, 1H,
Ar).
6-Methyl-4-[4-(3-methylphenyl)piperazin-
1-yl]-2-phenylpyrimidine (4.1.a): 2,23 (s, 3H,

CHs), 2,34 (s, 3H, CHs3), 3,26 (t, 4H, 2CHy>), 3,83
(t, 4H, 2CH:), 6,57-6,85 (m, 4H, Ar, CH-5),
7,04-7,16 (t, 1H, Ar), 7,39-7,5 (m, 3H, Ar), 8,28-
8,39 (m, 2H, Ar).
4—[4—(Fluorophenyl)piperazin-1-yl]-6-me-
thyl-2-phenylpyrimidine (4.1.b): 2,34 (s, 3H,
CHs), 3,17 (t, 4H, 2CHy), 3,84 (t, 4H, 2CHy>), 6,7
(s, 1H, CH-5), 6,95-7,13 (m, 4H, Ar), 7,39-7,54
(m, 3H, Ar), 8,27-8,41 (m, 2H, Ar).
4—-[4—(Methoxyphenyl)piperazin-1-yl]-2-(4-
methylphenyl)-6-methylpyrimidine (4.2.c):
2,33 (s, 6H, 2CHs), 3,07 (t, 4H, 2CHy2), 3,67 (s,
3H, OCHg), 3,83 (t, 4H, 2CHy>), 6,67 (s, 1H, CH-
5), 6,83 (d, 2H, Ar), 6,95 (d, 2H, Ar), 7,24 (d,
2H, Ar), 8,23 (d, 2H, Ar).
2-(4-Chlorophenyl)-4-[4-(4-methoxyphenyl)
piperazin-1-yl]-6-methylpyrimidine (4.3.c):
2,35 (s, 3H, CHas), 3,08 (t, 4H, 2CH2), 3,65 (s,
3H, OCHg), 3,82 (t, 4H, 2CHy>), 6,71 (s, 1H, CH-
5), 6,82 (d, 2H, Ar), 6,95 (d, 2H, Ar), 7,5 (d, 2H,
Ar), 8,34 (d, 2H, Ar).
2—(4—Chlorophenyl)-4—[4—(3-chlorophenyl)
piperazin-1-yl]-6-methylpyrimidine (4.3.d):
2,34 (s, 3H, CHsa), 3,28 (t, 4H, 2CH>), 3,85 (t,
4H, 2CH3), 6,68-6,86 (m, 2H, Ar, CH-5), 6,88-
7,03 (m, 2H, Ar), 7,16-7,29 (t, 1H, Ar), 7,49 (d,
2H, Ar), 8,33 (d, 2H, Ar).
2—(3-Fluorophenyl)-4-[4-(3-methylphenyl)
piperazin-1-yl]-6-methylpyrimidine (4.4.a):
2,23 (s, 3H, CHs3), 2,35 (s, 3H, CHg), 3,2 (t, 4H,
2CHy), 3,83 (t, 4H, 2CH), 6,6 (d, 1H, Ar, CH-
5), 6,77 (d, 3H, Ar), 7,05-7,17 (t, 1H, Ar), 7,21-
7,35 (m, 1H, Ar), 7,42-7,57 (m, 1H, Ar), 8,02 (m,
1H, Ar), 8,18 (d, 1H, Ar).
2—(3-Fluorophenyl)-4-[4—(4—fluorophenyl)
piperazin-1-yl]-6-methylpyrimidine (4.4.b):
2,34 (s, 3H, CHsa), 3,16 (t, 4H, 2CH>), 3,83 (t,
4H, 2CHy), 6,74 (s, 1H, CH-5), 6,94-7,13 (m, 4H,
Ar), 7,21-7,35 (m, 1H, Ar), 7,43-7,6 (m, 1H, Ar),
8,03 (m, 1H, Ar), 8,17 (d, 1H, Ar).
4-[4-(3-Chlorophenyl)piperazin-1-yl]-2-(3-
fluorophenyl)-6-methylpyrimidine (4.4.d):
2,35 (s, 3H, CHa), 3,3 (t, 4H, 2CH>), 3,83 (t, 4H,
2CH), 6,68-6,84 (m, 2H, Ar, CH-5), 6,87-7,00
(m, 2H, Ar), 7,16-7,35 (m, 2H, Ar), 7,43-7,57 (m,
1H, Ar), 8,03 (m, 1H, Ar), 8,17 (d, 1H, Ar).
4-[4-(2,5-Dimethylphenyl)piperazin-1-yl]-2-
(3-fluorophenyl)-6-methylpyrimidine
(4.4.e): 2,22 (s, 6H, 2CH3s), 2,35 (s, 3H, CHyg),
2,88 (t, 4H, 2CH), 3,82 (t, 4H, 2CHy>), 6,7-6,87
(m, 3H, Ar, CH-5), 7,05 (d, 1H, Ar), 7,21-7,35
(m, 1H, Ar), 7,41-7,56 (m, 1H, Ar), 8,03 (m, 1H,
Ar), 8,18 (d, 1H, Ar).
4-[4-(4-Fluorophenyl)piperazin-1-yl]-6-me-
thyl-2-[4-(trifluoromethyl)phenyl]pyrimi-
dine (4.5.b): 2,37 (s, 3H, CHs), 3,17 (t, 4H,
2CH), 3,85 (t, 4H, 2CHy), 6,78 (s, 1H, CH-5),
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6,96-7,15 (m, 4H, Ar), 7,81 (d, 2H, Ar), 8,51 (d,
2H, Ar).
4-[4-(4-Methoxyphenyl)piperazin-1-yl]-6-
methyl-2-[4-(trifluoromethyl)phenyl]pyri
midine (4.5.c): 2,36 (s, 3H, CHs), 3,10 (t, 4H,
2CH>), 3,66 (s, 3H, OCHz), 3,85 (t, 4H, 2CHy),
6,75-6,88 (m, 3H, Ar, CH-5), 6,95 (m, 2H, Ar),
7,81 (d, 4H, Ar), 8,52 (d, 2H, Ar).
4-[4-(3-Chlorophenyl)piperazin-1-yl]-6-
methyl-2-[4-(trifluoromethyl)phenyl]pyri
midine (4.5.d): 2,37 (s, 3H, CHa), 3,24 (t, 4H,
2CHy>), 3,85 (t, 4H, 2CHy), 6,74-6,84 (m, 2H, Ar,
CH-5), 6,89-7,04 (m, 2H, Ar), 7,18-7,27 (t, 1H,
Ar), 7,82 (d, 1H, Ar), 8,52 (d, 2H, Ar).
6-Methyl-4-(4-phenylpiperazin-1-yl)-2-[4-
(trifluoromethyl)phenyl]pyrimidine (4.5.1):
2,35 (s, 3H, CHsa), 3,25 (t, 4H, 2CH>), 3,87 (t,
4H, 2CH), 6,71-6,86 (m, 2H, Ar, CH-5), 6,98 (d,
2H, Ar), 7,16-7,3 (m, 2H, Ar), 7,83 (d, 2H, Ar),
8,52 (d, 2H, Ar).
4-[4-(4-Chlorophenyl)piperazin-1-yl]-6-me-
thyl-2-[4-(trifluoromethyl)phenyl]pyrimi
dine (4.5.9): 2,36 (s, 3H, CHs), 3,27 (t, 4H,
2CH), 3,85 (t, 4H, 2CH), 6,78 (s, 1H, CH-5),
6,99 (d, 2H, Ar), 7,25 (d, 2H, Ar), 7,81 (d, 2H,
Ar), 8,52 (d, 2H, Ar).
4-[4-(4-Acetylphenyl)piperazin-1-yl]-6-me-
thyl-2-[4-(trifluoromethyl)phenyl]pyrimi-
dine (4.5.h): 2,37 (s, 3H, CHs), 2,45 (s, 3H,
COCHza), 3,51 (t, 4H, 2CHy), 3,87 (t, 4H, 2CH>),

6,76 (s, 1H, CH-5), 7,00 (d, 2H, Ar), 7,82 (d, 4H,
Ar), 8,52 (d, 2H, Ar).
2-Methyl-4-[4-(3-methylphenyl)piperazin-
1-yl]-6-(pyridin-2-yl)pyrimidine (4.6.a): 2,25
(s, 3H, CHs), 2,45 (s, 3H, CHs), 3,25 (t, 4H,
2CHy2), 3,81 (t, 4H, 2CHy>), 6,61 (m, 1H, Ar), 6,7-
6,83 (m, 2H, Ar), 7,04-7,16 (t, 1H, Ar), 7,43-7,57
(m, 2H, Ar, CH-5), 7,87-8,00 (m, 1H, Ar), 8,33
(d, 1H, Ar), 8,68 (m, 1H, Ar).
4-[4-(4-Methoxyphenyl)piperazin-1-yl]-2-
methyl-6-(pyridin-2-yl)pyrimidine (4.6.c):
2,48 (s, 3H, CHs), 3,17 (t, 4H, 2CH), 3,67 (s,
3H, OCHs), 3,81 (t, 4H, 2CHy>), 6,83 (m, 2H, Ar),
6,94 (m, 2H, Ar), 7,44-7,56 (m, 2H, Ar, CH-5),
7,87-7,97 (m, 1H, Ar), 8,33 (d, 1H, Ar), 8,68 (m,
1H, Ar).
4-[4-(3-Chlorophenyl)piperazin-1-yl]-2-me-
thyl-6-(pyridin-2-yl)pyrimidine (4.6.d): 2,49
(s, 3H, CHgs), 3,19 (t, 4H, 2CH2), 3,83 (t, 4H,
2CHgy), 6,79 (m, 1H, Ar), 6,86-7,02 (m, 2H, Ar),
7,17-7,3 (t, 1H, Ar), 7,43-7,60 (m, 2H, Ar, CH-
5), 7,87-8,00 (m, 1H, Ar), 8,34 (d, 1H, Ar), 8,68
(d, 1H, Ar).
2-Methyl-4-(4-phenylpiperazin-1-yl)-6-(py-
ridin-2-yl)pyrimidine (4.6.f): 2,45 (s, 3H,
CHgs), 3,25 (t, 4H, 2CH2), 3,82 (t, 4H, 2CH>),
6,73-6,85 (m, 1H, Ar), 6,96 (d, 2H, Ar), 7,15-
7,30 (t, 2H, Ar), 7,43-7,57 (m, 2H, Ar, CH-5),
7,87-8,00 (m, 1H, Ar), 8,32 (d, 1H, Ar), 8,67 (d,
1H, Ar).

Conclusions:

1. A series of novel 2,6-substituted 4-(N-aryl-
piperazin-1-yl)pyrimidines was synthesi-
zed.

2. The structure of obtained compounds was
confirmed by 'H NMR and mass spectro-
metry.

3. The preliminary prediction of pharmaco-
logical activity of substances was carried
out using PASS programme.

4. The pharmacological screening data sho-
wed a moderate anticonvulsant activity of
synthesized compounds.
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dine derivatives, their preparation and their use in the
treatment of neurodegenerative or neurological
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CHUHTES3 2,6-3AMEIIIEHHBIX 4-(N-APWIITUIIEPABUH-1-UWIDH)IINPUMHUJINUHOB KAK IIOTEHIIA-
AJIBHBIX AHTUKOHBYJIBCAHTOB

A.U. Cesepunat, O.0. Cryna?, B.A. I'eopeusaru?

Hauuornanvrwiii papmavesmuueckuti ynusepcumem?l, e. Xapvros, Yepauna

BunHnuukuli HQUUOHAIbHBLL MeOuyuHcKull yrusepcumem um. H.U. I[Tupocosa?, e. Burnnuua, Ykpaura

Pesiome: Bzaumoneiicteuem 2,6-R-xsmopormpumunuaos ¢ N-apuisaMenieHHBIMU TATIEPA3UHAMU TIOJIYIEH P
HOBBIX 2,6-3amereHHbIX 4-(N-apuanunepasus-1-wn) mupuMunHoB. CTPYKTYpa MOJIYYEeHHBIX BEIECTB ITOATBEpsK-
nena meromamu ‘H AMP u xpomartomacc-criekrpomerpuu. I1o mauuabsiM hapMaKoIOrHYECKOr0 CKPUHUHTA CHHTE-
3UPOBAHHBIE COEMUHEHUS 00JI1aTAI0T YMEPEHHOM IIPOTHBOBOCY/IOPOSKHOM aKTHBHOCTBIO.

Knrwouersbie caosa: cunres, mupumuaua-4(3H)-oH, mumepasuH, TpOTHBOCYIOPOKHAS AKTUBHOCTD.
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CHUHTES3 2,6-3AMIIINEHUX 4-(N-APWIIIIIIEPA3SUH-1-UD)IIIPUMIJIUHIB dK NOTEHIIMHUX AH-
TUKOHBYJIBCAHTIB
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Pesrome: Bzaemomieo 2,6-R-xiioporipumiguHis 3 N-apuiIsaMillieHuMU TIepasuHAMI OIePIKaH0 PSAI HOBUX 2,6-
samimenux 4-(N-apuiaminepasus-1-im)mipuviguais. CTPYKTypa oIep:KaHUX PEYOBUH INATBEP/MKEHA METOIaMU
1H AMP rta xpomaromac-crexTpomerpii. 3a JaHUMHU (PapMAKOJIOTIYHOIO CKPUHIHTY CHHTE30BAHI CIIOJIYKH BOJIO-
JIOTH ITIOMIPHOI IPOTUCYIOMHOK aKTHBHICTIO.

Knrouori ciora: cuures, mipumigua-4(3H)-oH, mmnepaswus, IpoTUCYIOMHA aKTHBHICTb.
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