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Anxiety disorders, which cause chron-
ic, disabling conditions are widespread
and growing problem for healthcare
across the world. According to WHO
data, neurosis and psychopathy are
observed in 5-15 % of world population.
In developed countries, near 20 % have
them on regular basis, and 30 % on peri-
odically [1, 2]. It should be noted, that
those pathologies strike various seg-
ments, from pediatric to geriatric popu-
lation. Therapy of such nosologies impos-
es great spending for both individuals
and society [3].

Anxiolytics are used for treatment of
such pathologies [4]. Drugs of various
pharmacological groups (barbiturates,
benzodiazepins, carbamats, antihysta-
minea, antidepressants, opiates, sympa-
tholytics, etc.) are classified as anxyoli-
tics [6]. However, nowadays, there are
no anxiolytics, which would optimally
satisfy clinical conditions, which is
related to insufficient imagination of
pathology of anxiety, and insufficient
effectiveness and safety of this group of
drugs (negative influence on cardiovas-
cular system, reproductive function,
physical/psychological addiction, etc.).
This is why search for new anxiolytic
drugs is important and relevant. In the
last decades, nitrogen heterocycles,
which have composition, different from
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benzodiazepins raise significant inter-
est. During the studies two new com-
pounds L-838417 and TP13, selective to
benzodiazepine receptior, binding with
benzodiazepine fragment of GABA
receptor were detected at in vitro condi-
tions [6]. During the verification of
data obtained in model experiments on
animals (male mice C57BI/6), sedative
and calming activities, which exceeded
such in benzodiazepine, were detected.
In other research, relationship of varie-
ty of chemical compounds to different
subtypes of GABA receptor (al, a2, a3,
ab GABAARSs), influence on which has
high effectiveness in relation to anxiety
disorders, was studied [7]. During stud-
ies of pharmacological profile of TP003
compound at in vitro conditions and
verification of data obtained in experi-
ments on animals, it was shown, that
TPO003 implements it’s action as partial,
non-selective agonist of GABA-benzodi-
azepine receptor site in vitro, which
shows it’s anxiolytic action in vivo
through al, a2 i a3 GABAARs.

In the last years, significant interest
in aspect of search for new anxiolytic
drugs was caused by thiazoloazepine
derivatives [8]. It should be noted, that
anxiolytic activity of those compounds is
related to influence on GABA receptors.

Therefore, we studied the tranquiliz-
ing activity of 5H-[1,2,4]triazolo[4,3-a]
azepine derivatives.

The aim of the study — to synthesize
novel derivatives of of 3-aryl-1-(4!-
methoxyphenyl)-1-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]lazepine-3-yl-
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methyl)-urea and to study the anxiolytic
activity at primary pharmacological
screening stage.

Structural formulas for active ingredi-
ents of diazepam, gidazepam, mebicar and
1-(4!'-methoxyphenyl)-3-phenyl-1-(6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a]aze-
pine-3-yl-methyl)-urea — Fig. 1.

Materials and methods. Test com-
pounds — derivatives of 8-aryl-1-(4!-
methoxyphenyl)-1-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-alazepine-3-yl-
methyl)-urea (5 a-k) were synthesized in
department of medical chemistry, SI
«Institute of Pharmacology and Toxicol-
ogy NAMS of Ukraine» (Fig. 2).

'H-NMR spectra were recorded on the
Bruker 400 MHz (Germany) with operat-
ing frequency 400.3965 MHz in DMSO-d6
using tetramethylsilane (TMS) as an inter-
nal standard. Chemical shifts are reported
in ppm units with use of the & scale.

Purity control of novel compounds
was conducted by thin-layer chromatog-
raphy in the system chloroform — metha-
nol 9:1. The melting points were mea-
sured on a small-sized heating table with
the observation device RNMK 05 (VEB
Analytik, Dresden).

The lipophilicity (LogP) of the synthe-
sized compounds was calculated using
the program ACD LogP [9].
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Fig. 1. Structural formulas for active ingredients of diazepam (a), gidazepam (b), mebicar (c)
and 1-(4'-methoxyphenyl )-3-phenyl-1-(6,7,8,9-tetrahydro-5H-[1,2,4 Jtriazolo[4,3-a Jazepine-3-yl-

methyl )-urea (5 a)
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Where 4,5: a) R=H; b) R=2-CH,; ¢) R=3-CH,; d) R=4-CH;; e) R=2-OCH_;
f) R=3-OCH,; g) R=4-OCH_; h) R= 2-Cl; i) R=3-Cl; j) 4-Cl; k) R=3,4Cl,.

Fig. 2. Scheme of synthesis of 3-aryl-1-(4'-methoxyphenyl )-1-(6,7,8,9-tetrahydro-5H-[1,2,4 ]
triazolo[4,3-a Jazepine-3-yl-methyl )-urea derivatives (5 a-k)
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2-Methoxy-3,4,5,6-tetrahydro-7H -aze-
pine 1 was obtained by alkylating capro-
lactam with dimethyl sulfate using the
method [10]. 3-(4!-Methoxyphenyl)-
(6,7,8,9-tetrahydro-5H-[1,2,4]tria-
zolo[4,3-alazepine-3-yl-methyl)-amine 3
was obtained by condensation of
2-methoxy-3,4,5,6-tetrahydro-7H-aze-
pine 1 with (4-methoxyphenylamino)ace-
tic acid hydrazide 2 and further cycliza-
tion of the intermediate product by the
method [11]. 1-(4!'-methoxyphenyl)-3-
phenyl-1-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepine-3-yl-methyl)-urea
5 a was obtained by condensation of
3-(4'-methoxyphenyl)-(6,7,8,9-tetra-
hydro-5H-[1,2,4]triazolo[4,3-alazepine-
3-yl-methyl)-amine 3 with phenylisocya-
nate 4 a in dry benzene medium accord-
ing to method [12].

Synthesis of 1-(4!-methoxyphenyl)-
3-phenyl-1-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-
methyl)-urea 5 a. To solution of 1.36 g
(0.005 M) 3-(4!-methoxyphenyl)-(6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a]
azepine-3-yl-methyl)-amine 2 in 25 ml
dry benzene with stirring added 0.60 g
(0.005 M) phenylisocyanate 4 a and was
refluxed for 1 hour. After cooling the
precipitate formed is filtered off, dried.
Yield 1.53 g (78%). M.p. = 190-192 °C
(from ethanol). Anal. Calc. for C,,H,.N.O,,
%: N 17.9. Found, %: N 17.7. 'TH NMR
(400 MHz, DMSO0-d6), 8 (ppm): 1.56 (m,
2H, 7-CH,), 1.62 (m, 2H, 8-CH,), 1.78
(m, 2H, 6-CH,), 2.84 (m, 2H, 9-CH,),
3.77 (s, 3H, OCH,), 4.07 (m, 2H, 5-CH,),
4.94 (s, 2H, NCH,), 6.94-7.38 (m, 9H,
C,H, + C,H)), 7.69 (s, 1H, NH). Log P =
2.22 = 0.67.

Synthesis of 1-(4!-methoxyphenyl)-
1-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepin-3-yl-methyl)-3-(o-
tolyl)-urea 5 b was obtained as urea 5 a
from 1.36 g (0.005 M) of 3-(4!-methoxy-
phenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepin-3-yl-methyl)-amine
3 and 0.67 g (0.005 M) of ortho-tolyliso-
cyanate 4 b. Yield 1.52 g (75 %). M.p. =
126-127 ‘C (from ethanol). Anal. Calc.
for C,,H,,N.O,. %: N 17.3. Found, %:
N 17.0. 1H NMR (400 MHz, DMSO-d6),
8 (ppm): 1.56 (m, 2H, CH,), 1.63 (m, 2H,
CH,), 1.79 (m, 2H, 6-CH,), 1.97 (s, 3H,

CH,), 2.83 (m, 2H, CH,), 3.76 (s, 3H,
OCH,), 4.09 (m, 2H, CH,), 4.96 (s, 2H,
NCH,), 6.95-7.46 (m, 8H, C;H, + C;H,),
7.36 (s, 1H, NH). Log P = 2.68 = 0.67.

Synthesis of 1-(4!-methoxyphenyl)-
1-(6,7,8,9-tetrahydro-5H-[1,2,4]tria-
zolo[4,3-a]lazepin-3-yl-methyl)-3-(m-
tolyl)-urea 5 ¢ was obtained as urea 5 a
from 1.86 g (0.005 M) of 3-(4!-methoxy-
phenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepin-3-yl-methyl)-amine
3 and 0.67 g (0.005 M) of metha-tolyliso-
cyanate 4 c. Yield 1.56 g (77 %). M.p. =
144-145 °C (from ethanol). Anal. Calc.
for C,,H,,N.O,. %: N 17.3. Found, %:
N 17.4. 'H NMR (400 MHz, DMS0-d6), &
(ppm): 1.57 (m, 2H, 7-CH,), 1.63 (m, 2H,
8-CH,), 1.79 (m, 2H, 6-CH,), 2.21 (s, 3H,
CH,), 2.83 (m, 2H, 9-CH,), 3.78 (s, 3H,
OCH,), 4.07 (m, 2H, 5-CH,), 4.94 (s, 2H,
NCH,), 6.75-7.23 (m, 8H, C;H, + C;H)),
7.60 (s, 1H, NH). Log P = 2.68 = 0.67.

Synthesis of 1-(4'-methoxyphenyl)-
1-(6,7,8,9-tetrahydro-5H-[1,2,4]tria-
zolo[4,3-alazepin-3-yl-methyl)-3-(p-
tolyl)-urea 5 d was obtained as urea 5 a
from 1.836 g (0.005 M) of 3-(4'-metho-
xyphenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepin-3-yl-methyl)-amine
3 and 0.67 g (0.005 M) of para-tolyliso-
cyanate 4 d. Yield 1.62 g (80 %). M.p. =
205-206 °C (from propanole-2). Anal.
Calc. for C,,H,;N.O,. %: N 17.3. Found,
%: N 17.6. 'TH NMR (400 MHz, DMSO-
d6), 5 (ppm): 1.56 (m, 2H, 7-CH,), 1.62
(m, 2H, 8-CH,), 2.21 (s, 3H, CH,), 1.80
(m, 2H, 6-CH,), 2.83 (m, 2H, 9-CH,),
3.76 (s, 3H, OCH,), 4.07 (m, 2H, 5-CH,),
4.93 (s, 2H, NCH,), 6.94 and 7.14 (d-d,
4H, C.H,, J=9.1 Hz), 7.01 and 7.24 (d-d,
4H, C,H,, J=8.7 Hz),7.58 (s, 1H, NH).
Log P = 2.68 = 0.67.

Synthesis of 1-(4!-methoxyphenyl)-
3-(22-methoxyphenyl)-1-(6,7,8,9-tetra-
hydro-5H-[1,2,4]triazolo[4,3-a]azepin-
3-yl-methyl)-urea 5 e was obtained as
urea 5 a from 1.36 g (0.005 M) of
3-(4'-methoxyphenyl)-(6,7,8,9-tetra-
hydro-5H-[1,2,4]triazolo[4,3-a]azepin-
3-yl-methyl)-amine 3 and 0.75 g (0.005 M)
of 2-methoxyphenylisocyanate 4 e. Yield
1.45 g (69 %). M.p. = 176-177 °C (from
propanole-2). Anal. Calc. for C,;H, /N.O,.
%: N 16.6. Found, %: N 16.8. 'TH NMR
(400 MHz, DMSO0-d6), & (ppm): 1.57 (m,
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2H, 7-CH,), 1.63 (m, 2H, 8-CH,), 1.81
(m, 2H, 6-CH,), 2.83 (m, 2H, 9-CH,),
3.56 (s, 3H, OCH,), 3.79 (s, 3H, OCH,),
4.05 (m, 2H, 5-CH,), 4.96 (s, 2H, NCH,),
6.86-8.07 (m, 4H, C;H,), 7.02 and 7.23
(d-d, 4H, C;H,, J=8.7 Hz), 6.97 (s, 1H,
NH). Log P = 2.12 + 0.68.

Synthesis of 1-(4!-methoxyphenyl)-
3-(3%2-methoxyphenyl)-1-(6,7,8,9-tetra-
hydro-5H-[1,2,4]triazolo[4,3-a]azepin-
3-yl-methyl)-urea 5 f was obtained as
urea 5 a from 1.36 g (0.005 M) of
3-(4'-methoxyphenyl)-(6,7,8,9-tetra-
hydro-5H-[1,2,4]triazolo[4,3-a]azepin-
3-yl-methyl)-amine 3 and 0.75 g (0.005 M)
of 3-methoxyphenylisocyanate 4 f. Yield
1.54 g (73 %). M.p. = 168-169 ‘C (from
propanole-2). Anal. Calc. for C,;H, N.O,.
%: N 16.6. Found, %: N 16.5. '"H NMR
(400 MHz, DMSO-d6), o (ppm): 1.56 (m,
2H, 7-CH,), 1.62 (m, 2H, 8-CH,), 1.79
(m, 2H, 6-CH,), 2.80 (m, 2H, 9-CH,),
3.67 (s, 3H, OCH,), 3.76 (s, 3H, OCH,),
4.06 (m, 2H, 5-CH,), 4.93 (s, 2H, NCH,),
6.52-7.18 (m, 8H, C;H, + C.H,), 7.68 (s,
1H, NH). Log P = 2.48 = 0.68.

Synthesis of 1,3-bis-(4'-methoxyphe-
nyl)-1-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]Jazepin-3-yl-methyl)-urea 5 g
was obtained as urea 5 a from 1.36 g
(0.005 M) of 3-(4!-methoxyphenyl)-
(6,7,8,9-tetrahydro-5H-[1,2,4]triazo-
lo[4,3-alazepin-3-yl-methyl)-amine 3 and
0.75 g (0.005 M) of 4-methoxyphenyliso-
cyanate 4 g. Yield 1.60 g (76 %). M.p. =
185-186 °C (from propanole-2). Anal.
Calc. for C,,H,,N.O,. %: N 16.6. Found,
%: N 16.4. '"H NMR (400 MHz, DMSO-
d6), 5 (ppm): 1.56 (m, 2H, 7-CH,), 1.62
(m, 2H, 8-CH,), 1.78 (m, 2H, 6-CH,),
2.83 (m, 2H, 9-CH,), 3.69 (s, 3H, OCH,),
3.76 (s, 3H, OCH,), 4.08 (m, 5-2H, CH,),
4.93 (s, 2H, NCH,), 6.79 and 7.14 (d-d,
4H, C.H,, J=9.1 Hz), 6.94 and 7.25 (d-d,
4H, CH,, J=9.0 Hz), 7.55 (s, 1H, NH).
Log P = 2.17 = 0.68.

Synthesis of 3-(22-chlorophenyl)-1-(41-
methoxyphenyl)-1-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]lazepin-3-yl-
methyl)-urea 5 h was obtained as urea 5 a
from 1.86 g (0.005 M) of 3-(4'-metho-
xyphenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepin-3-yl-methyl)-amine 3
and 0.77 g (0.005 M) of 2-chlorophenyliso-
cyanate 4 h. Yield 1.53 g (72 %). M.p. =

123-124 °C (from propanole-2). Anal.
Calc. for C,,H,,CIN.O,. %: N 16.4.
Found, %: N 16.3. 'H NMR (400 MHz,
DMSO0-d6), 6 (ppm): 1.57 (m, 2H, 7-CH,),
1.64 (m, 2H, 8-CH,), 1.80 (m, 2H,
6-CH,), 2.83 (m, 2H, 9-CH,), 3.77 (s, 3H,
OCH,), 4.06 (m, 2H, 5-CH,), 4.99 (s, 2H,
NCH,), 7.17-7.92 (m, 8H, C;H,+C.H)),
7.19 (s, 1H, NH). Log P = 2.73 = 0.68.

Synthesis of 3-(32-chlorophenyl)-1-(4!-
methoxyphenyl)-1-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]lazepin-3-yl-
methyl)-urea 5 i was obtained as urea 5 a
from 1.836 g (0.005 M) of 3-(4'-metho-
xyphenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepin-3-yl-methyl)-amine 3
and 0.77 g (0.005 M) of 3-chlorophenyl-
isocyanate 4 i. Yield 1.62 g (76 %).
M.p. = 183-184 °C (from propanole-2).
Anal. Calc. for C,,H,,CIN.O,. %: N 16.4.
Found, %: N 16.6. 'H NMR (400 MHz,
DMSO0-d6), 6 (ppm): 1.59 (m, 2H, 7-CH,),
1.65 (m, 2H, 8-CH,), 1.82 (m, 2H,
6-CH,), 2.84 (m, 2H, 9-CH,), 3.76 (s, 3H,
OCH,), 4.07 (m, 2H, 5-CH,), 4.91 (s, 2H,
NCH,), 6.91-7.84 (m, 8H, C.H,+C.H)),
7.05 (s, 1H, NH). Log P = 3.25 += 0.68.

Synthesis of 3-(42-chlorophenyl)-1-(4!-
methoxyphenyl)-1-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]lazepin-3-yl-
methyl)-urea 5 j was obtained as urea 5 a
from 1.36 g (0.005 M) of 3-(4'-metho-
xyphenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepin-3-yl-methyl)-amine 3
and 0.77 g (0.005 M) of 4-chlorophenyliso-
cyanate 4 j. Yield 1.70 g (80 %). M.p. =
223-224 °C (from ethanol). Anal. Calc.
for C,,H,,CIN,O,. %: N 16.4. Found, %:
N 16.7. 'H NMR (400 MHz, DMSO-d6),
8 (ppm): 1.56 (m, 2H, 7-CH,), 1.64 (m, 2H,
8-CH,), 1.78 (m, 2H, 6-CH,), 2.84 (m, 2H,
9-CH,), 8.77 (s, 3H, OCH,), 4.06 (m, 2H,
5-CH,), 4.94 (s, 2H, NCH,), 6.94 and 7.16
(d-d, 4H, C;H,, J=8.6 Hz), 7.25 and 7.44
(d-d, 4H, C,H,, J=8.8 Hz), 7.92 (s, 1H,
NH). Log P = 3.21 += 0.68.

Synthesis of 3-(32,42-dichlorophenyl)-
1-(4'-methoxyphenyl)-1-(6,7,8,9-tetra-
hydro-5H-[1,2,4]}triazolo[4,3-a]azepin-3-yl-
methyl)-urea 5 k was obtained as urea 5 a
from 1.836 g (0.005 M) of 3-(4!-metho-
xyphenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepin-3-yl-methyl)-amine
3 and 0.94 g (0.005 M) of 3,4-dichloro-
phenylisocyanate 4 k. Yield 1.96 g (85%).
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M.p. = 211-212 °C (from ethanol). Anal.
Cale. for C,,H,,CILN.O,. %: N 15.2.
Found, %: N 15.5. 'H NMR (400 MHz,
DMSO0-d6), 6 (ppm): 1.58 (m, 2H, 7-CH,),
1.65 (m, 2H, 8-CH,), 1.83 (m, 2H,
6-CH,), 2.85 (m, 2H, 9-CH,), 3.78 (s, 8H,
OCH,), 4.06 (m, 2H, 5-CH,), 4.91 (s, 2H,
NCH,), 6.94 and 7.14 (d-d, 4H, CH,,
J=8.6 Hz), 7.36-8.01 (m, 4H, C/H)),
7.75 (s, 1H, NH). Log P = 4.12 = 0.68.

Researches of anxiolytic activity were
conducted on white non-linear female
mice with mass of 20 = 2g, bred in SI
IFT of NAMS of Ukraine. Animals were
held on standard food ration, received
food and water ad libitum.

Since anxiolytic drugs are character-
ized by sedative, anticonvulsant and
muscle relaxation action, evaluation of
GABA-ergic mechanism of action of new
derivatives of triazol-azepines was con-
ducted on models of «open field», kora-
zol induced seizures and wire test in
comparison with diazepam and gidaze-
pam [13-15].

In all tests following pharmacological
agents were used: diazepam (substance)
pharmacopoeia standard, 2 mg/kg ED,,
intragastrically; gidazepam (substance),
pharmacopoeia standard 2 mg/kg, intra-
gastrically; (6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepine-3-yl-methyl)-urea
derivatives 5 a-k were administrated intra-
gastrically in equimolar doses to ED,, of
diazepam in form of water-alcohol emul-
sion.

Activity studies of (6,7,8,9-tetra-
hydro-5H-[1,2,4]triazolo[4,3-alazepine-
3-yl-methyl)-urea derivatives were con-
ducted on model of «open field» in com-
parative aspect with diazepam and gidaze-
pam. Large, rectangle cell (100 x 100 cm)
with 40 em high wooden walls and with
small holes on the crossings between
squares. It had wooden floor with a black
grid, which divides field into 64 (8 x 8)
equal squares. The mouse was placed
inside the cell and observed for 3 min-
utes. Feces droppings, grooming, looking
in the holes, standing on back paws and
number of passed squares were regis-
tered. Square, on which animal stepped
with both front paws was counted as a
passed square. The animals were split
into groups of five. Studied animals

intragastrically received drugs or other
compounds in doses equimolar to diazepam.
Animals of control group, intragastrically
received solvent in volume of 0,2 ml. After
30 min, animals were placed in «Open
field» and then the measurement was
conducted. Compound activity was
judged by it’s registered indicators
changes compared with control.

Muscle relaxation action of researched
compounds was evaluated on wire test.
The animals were divided in groups of
five. Initial muscle activity was studied
before administration of researched com-
pounds. For that animals were hanged on
wire and observed for 60 seconds. Dura-
tion of hanging was registered by stop-
watch. 30 minutes after administration
of compound, muscle relaxation activity
was measured again. Levels of muscle
relaxation activity was judged by chang-
es in latent period of hanging on wire,
compared to initial values. Activity of
compounds was judged by reliable chang-
es of values, registered in relation to
control.

Evaluation of anticonvulsant activity
of researched compounds was conducted
on model of corazol seizures. For model-
ing seizures mice received pentylenetet-
razol (corazol) in dose of 100 mg/kg
subcutaneously. Lab animals were divid-
ed in groups of 5. Studied animals
received diazepam in ED,, = 2,0 mg/kg,
or gidazepam or researched compounds
in doses equimolar to diazepam in form
of water-alcohol emulsion intragastrical-
ly. Animals from control group received
solvent in volume of 0,2 ml. 30 minutes
after injection of researched compounds,
animals received corazol subcutaneously.
Evaluation of anticonvulsant effect was
conducted by duration of latent period of
seizures development, duration of tonic-
clonic seizures, intensity of seizures, and
lethality during 15 minutes after injec-
tion. Intensity of seizure development
was evaluated by M. C. Gerald 6 point
scale [15].

- 0 — absence of convulsant activity;

- 1 — hyperkinesia;

- 2 — trembling, twitching, stereoty-

pical movements;

- 38 — clonic convulsions of front paws

with standing on back paws;
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- 4 — pronounced tonic-clonic convul-
sions, collapsing of the animal,
presence of tonic extension phase;

- 5-—repeated tonic-clonic convulsions,
loss of position;

- 6 — full tonic extension, death of
the animal.

Compound activity was judged by reli-
able changes in indicators, which are
registered in relations to control.

Statistical treatment of data obtained
was conducted with Student t-criteria
method. Changes on P < 0.05 were con-
sidered reliable [16].

Results and discussion. (6,7,8,9-Tet-
rahydro-5H-[1,2,4]triazolo[4,3-a]aze-
pine-3-yl-methyl)-urea derivatives 5 a-k
demonstrated sedative activity on open
field model. Horizontal activity inhibi-
tion by studied compounds is signifi-
cantly lower (7.9-36.1 %) in comparison
to diazepam (-62.3 %), and all com-
pounds except 5 g and 5 d demonstrated
unreliable effect, close to that of day
tranquilizer gidazepam (-2.0 %). Simul-
taneously studied animals moved through
the open field and diametrical movement
wasn’t dominant, which indicates absence
of fear in animals.

Established, that (6,7,8,9-tetrahydro-

5H-[1,2,4]triazolo[4,3-a]lazepine-3-yl-
methyl)-urea derivatives 5 a-k showed
diverse effect on exploration activity of
animals. Compounds 5 e, 5 i, 5 a, 5 j
inhibit exploration activity in animals by
52.38 %, 66.66 %, 80.85 % and 80.95 %
correspondingly, demonstrating effects,
close to those of diazepam and gidaze-
pam.
Studied (6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-alazepine-3-yl-methyl)-urea
derivatives 5 a-k moderately inhibit ver-
tical activity (24.1-44.8 %), being infe-
rior in effectiveness to diazepam (90.2 %)
and not being inferior to gidazepam
(36.6 %).

Inhibition in grooming is one of the
most important characteristics of anxie-
ty. Compounds 5 d, 5e,5i,5kand 5 a
reliably inhibit grooming in animals by
41.9-100 %. Grooming inhibition is re-
lated to modulation of substitutes in
para-position of benzol ring of N -group
of urea. Besides, introduction of chlorine
atoms into meta- and para- positions

shows maximum effect. Another charac-
teristic of anxiety is quantity of feces
droppings in animals. Indicated, that
both comparative compounds and studied
(6,7,8,9-tetrahydro-56H-[1,2,4]
triazolo[4,3-alazepine-3-yl-methyl)-urea
derivatives 5 a-k decrease quantity of
feces droppings by 50-100 %, compared
to control, however unreliability of this
data allows to observe this effect as ten-
dency.

Evaluation of muscle relaxation action
showed, that absence of such in studied
(6,7,8,9-tetrahydro-5H-[1,2,4]triazo-
lo[4,3-a]azepine-3-yl-methyl)-urea deriv-
atives 5 a-k, unlike in comparative drugs
(68.2 % and 21.3 % for diazepam and
gidazepam), correspondingly.

During evaluation of anticonvulsant
activity, it was indicated, that researched
compounds influenced development of
hyperkinesias, and compounds 5 ¢, 51i, 5 k
Ta 5 g decreased it by 45.5-89.1 %, thus
exceeding or not being inferior to diaze-
pam (0 %) and gidazepam (50 %).

Indicated, that (6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-
methyl)-urea derivatives 5 a-k moder-
ately influence on the development of
tremor and stereotypical movements,
which appeared in several minutes after
injection of corazol. Reliable effect
(36.4-54.5 %), is demonstrated by com-
pounds 5 e, 5 d Ta 5 c¢. It exceeds that of
gidazepam (0 %), but is inferior to to
that of diazepam (-60 %).

All researched compounds inhibit clon-
ic seizures in approximately same degree
(50.0-68.8 %), exceeding gidazepam,
but being inferior to diazepam, which
points out presence of such activity in
compounds.

Reliable inhibition of clonic-tonic seizu-
res characterize compounds 5 a and 5 j,
which exceed comparative drugs diaze-
pam and gidazepam by activity.

Thus, researched line of (6,7,8,9-tet-
rahydro-5H-[1,2,4]triazolo[4,3-a]aze-
pine-3-yl-methyl)-urea derivatives 5 a-k
is characterized by anticonvulsant and
axiolytic activities. Absense of muscle
relaxation activity in wire test and
absence/moderate inhibition of horizon-
tal activity suggests absence of GABA-
ergic component of specific activity of
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studied compounds. Anticonvulsant activ-
ity of compounds and influence on «open
field» behavior depend on modification of
substitutes in para- and ortho- positions
of benzene ring of N-group of urea. By
anticonvulsant activity, which is due to
methyl group in meta- or para- positions
of benzene ring of N -group of urea, most
significant results were obtained for com-
pounds 5 ¢ (meta-) and 5 d (para-), which
in variety of cases are not inferior to
diazepam by activity. By it’s characteris-
tics in «open field» model, compound 5 d
exceeds tranquilizer gidazepam.

Conclusions

1. New derivatives of 3-aryl-1-(4!-
methoxyphenyl)-1-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-
methyl)-urea were synthesized by the
condensation of 3-(4'-methoxyphenyl)-
(6,7,8,9-tetrahydro-5H-[1,2,4]

triazolo[4,3-a]lazepine-3-yl-methyl)-
amine with appropriate arylisocyanates
in dry benzene medium at 69-85 %
yield.

. Studies of muscle relaxation and

anticonvulsant action of 3-aryl-1-(4!-
methoxyphenyl)-1-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-
methyl)-ure derivatives, conducted on
models of «open field», korazol
induced convulsions and hanging wire
test showed, that this array of
compounds demonstrates anxiolytic
and anticonvulsant activity, which is
not inferior or exceeds that of
diazepam and gidazepam.

. There was established, that compound

1-(4'-methoxyphenyl)-1-(6,7,8,9-
tetrahydro-56H-[1,2,4]triazolo[4,3-a]
azepin-3-yl-methyl)-3-(p-tolyl)-urea 5 d
exceeds daytime tranquilizer gidaze-
pam by results of primary screening.
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S. A. Demchenko, O. E. Yadlovskyi, O. V. Yudina, I. I. Tubaltseva,

Yu. A. Fedchenkova, L. S. Bobkova, A. M. Demchenko

Synthesis and anxiolytic activity of 3-aryl-1-(4'-methoxyphenyl)-1-(6,7,8,9-

tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-methyl)-urea derivatives

Anxiety disorders are a widespread and growing problem of healthcare across the world. According to
WHO data, neurosis and psychopaties are observed in 5-15 % of world population. In developed countries,
about 20 % of population take anxiolytics permanently, and 30 % periodically. According to the WHO data
it should be noted, that those pathologies affect different segments of population, from pediatric to geri-
atric population. Therapy of such nosologies imposes great loses on both individuals and society.

3-(4'-Methoxyphenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-methyl)-amine was
obtained by condensation of 2-methoxy-3,4,5,6-tetrahydro-7H-azepine with (4-methoxyphenylamino)
acetic acid hydrazide and further cyclization of the intermediate product. 3-Aryl-1-(4'-methoxyphenyl)-
1-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-methyl)-urea derivatives were obtained by
condensation of 3-(4'-methoxyphenyl)-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-
methyl)-amine with appropriate arylisocyanates in dry benzene medium.

The aim of the study - to synthesize and study an anxiolytic activity of 3-aryl-1-(4'-methoxyphenyl)-
1-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine-3-yl-methyl)-urea derivatives in comparison with
known drugs diazepam and gidazepam on the stage of primary pharmacological screening.

Tranquilizing activity of compounds was evaluated on models of «open field», «corazol convulsions» and
«wire test» on mice, after administration at doses, equimolar to ED,, of diazepam. Diazepam (2 mg/kg) and
gidazepam (2 mg/kg) were used as referent compounds.

There were established, that 3-aryl-1-(4'-methoxyphenyl)-1-(6,7,8,9-tetranhydro-5H-[1,2,4]triazo-
lo[4,3-alazepine-3-yl-methyl)-urea derivatives are characterized by anticonvulsant and anxiolytic activity.
The absence of muscle relaxant effect and absence or moderate inhibition of horizontal activity, suggest
the absence of GABAergic component in specific activity of studied compounds. Anticonvulsant and
behavioral activity («open field») of studied compounds depend on modification of substitutes on para-
and ortho- positions of benzene ring of N'-group of urea. By specific activity, researched compounds are
not inferior (or exceed) daytime tranquilizer gidazepam.

On open field model compound 1-(4'-methoxyphenyl)-1-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]
azepin-3-yl-methyl)-3-(p-tolyl)-urea 5 d is characterized by lesser influence on horizontal, vertical and
exploration activity, while grooming and quantity of feces droppings are significantly inhibited. This indi-
cates less sedation in comparison to such of diazepam. However, on open field model compound 5 d
exceeds daytime tranquilizer gidazepam by results of primary screening.

Key words: anxiolytic activity, 3-aryl-1-(4’-methoxyphenyl)-1-(6,7,8,9-tetrahydro-5H-[1,2,4]
triazolo[4,3-a]azepine-3-yl-methyl)-urea derivatives, tranquilizing activity

C. A. lemyeHko, O. €. Sianoscbkuii, O. B. KOgiHa, I. . Ty6ansueBa,

10. A. depqeHkoBa, J1. C. bo6koBa, A. M. Jem4yeHko

CuHTE3 Ta aHKCIONiTUYHA aKTUBHICTb NoxigHux 3-apun-1-(4'-metokcudenin)-1-

(6,7,8,9-TeTparigpo-5H-[1,2,4]tpnason[4,3-alaseniH-3-in-meTun)-ce40BMHU

TpUBOXHI po3n1aam € NOLMPEHO NPOBIEMOK OXOPOHN 340POB'S B yCbOMY CBITi. 3a AaHumMu BeecsiT-
HbOT OpraHi3aLlii OXOpoHM 300POB', HEBPO3K Ta NCMxonarii cnoctepiralTbca B 5—-15 % HaceneHHs 3eMHOoi
Kyni. Y po3BUHEHNX kpaiHax 6nmn3bko 20 % HaceneHHs NpuUiiMae aHKCioniTuyHi npenapaTy nocTinHo i 30 %
— nepioanyHo. Cnig 3a3Ha4nTK, LLO AaHi MATONOrYHI CTaHM BPaXaloTb Pi3Hi BEPCTBU HACENEHHS, Bif, neai-
aTpUYHOI 0 repiatpuyHoi nonynauii. Tepanis AaHX HO30O0TiM HaKaaae BENNYE3HI BUTPATU 9K Ha OKpe-
MUX OCi0, TaK i Ha CyCMiNbCTBO.

MeTa AOC/iIXEeHHS — CUHTEe3yBaT! Ta BUBYMTK AHKCIONITUYHY aKTUBHICTb MOXigHuX 3-apwn-1-(41-
MeTokcudeHin)-1-(6,7,8,9-tetparigpo-5H-[1,2,4]tpnazono [4,3-alaseniH-3-in-MeTn)-ce40BUHN NOPIB-
HAHO 3 BiZOMMMU mpenaparaMmu gia3enamom i rigazenamMomM Ha etarni NepBUHHOro $GapmMakonoriyHoro
CKPWIHIHTY.

3-(4'-MeTtokcudenin)-(6,7,8,9-tetparigpo-5H-[1,2,4]tpuasono[4,3-alaseniH-3-in-metun)-amiH  6ys
OofepXaHui KoHaeHcauje 2-metokeun-3,4,5,6-TeTparigpo-7H-aseniny 3 rigpasnaom (4-meTokcudeHin-
aMiHO)OUTOBOI KMC/IOTU Ta MOAANbLIOKD UMKNI3auield NPoMiXHOro npoaykTy. MoxigHi 3-apwn-1-(4'-
MeTokcudeHin)-1-(6,7,8,9-tetparigpo-5H-[1,2,4]tprnasono[4,3-alazeniH-3-in-meTun)-ce4oBuHn Gynu
CVHTe30BaHi B3aemogijeto 3-(4'-meTokcndenin)-(6,7,8,9-tetparigpo-5H-[1,2,4] Tpruasono[4,3-alaseniH-
3-in-meTun)-amiHy 3 BigNoBiAHMMY apuni3oTioljiaHaTaMun B CEPEeaO0BULLi CyXOro 6eH3UHy.

TpaHKBiNi3yo4y aKTMBHICTb OLHIOBaIN HA MOLENAX «BiAKPUTOrO NONg», «<KOPa30JI0BUX CYOOM», «AP0-
TOBOMY TECTi» Ha MULLAX 3a BBELIEHHS B 103aX, ekBiMonsapHux B[l niasenamy. PedepeHTHMm npenapa-
Tamu 6ynm cybcTaHuji giazenamy (2 mr/kr) Ta rigazenamy (2 mMr/kr).

BcraHoBneHo, Wo ana gochnigxysaHoro pagy 3-apus-1-(4'-metokcudenin)-1-(6,7,8,9-Tetparigpo-
5H-[1,2,4]tpnasono[4,3-ala3eniH-3-in-MeTnn)-Ce40BUHN € XapakTEPHOIO NPOTUCYAOMHA Ta aHKCIONiTNY-
Ha aKTUBHICTb. BiaCyTHICTb M'I30BO penakcyoyoi Aji Ta BiACYTHICTb 260 NOMipHE MPUrHIYEHHSI FOPU3OH-
TaSbHOI aKTMBHOCTI nepenbayae BiaCyTHiCTb FTAMK-epriyHOro KOMMoHeHTa cneundiyHOi akTUBHOCTI
BMBYEHMX Crnonyk. NpoTucyaomMHa Ta NOBeLiHKOBA aKTUBHICTb («BiAKpUTE MNofie») OOCNIOAXEHUX CMOyK
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3anexuTb Big Moaudikauii 3aMicHuKiB y napa- abo opTO-MNOSIOXEeHHI 68H30AbHOrOo Kinbus N'-rpynm cevo-
BUHU. 3a cneundiyHo0 akTUBHICTIO A0CNIAXEHI CNONYKN He NocTynaloTbes (abo nepeBaxaioTb) AEeHHUIA
TpaHKBiNi3aTop rigazenam.

BcTaHoBMEHO, WO Ha Moaeni Biokputoro nona crnonyui 1-(4'-metokcudenin)-1-(6,7,8,9-tetparigpo-
5H-[1,2,4]tpnazonol4,3-alazeniH-3-in-metunn)-(3-napa-Ttonin)-cedoBmHn 5 d nputamaHHWn MeHLINIA
BMJIMB HA FOPU30OHTasNbHY, BEPTUKAbHY Ta AOCNIAHNLBKY aKTUBHICTb 3i 3HA4YHUM NPUTHIYEHHAM TPYMIHIY
Ta KiNnbkoCTi pekanbHux 6oniocis. Lle Bkadye Ha MeHLy ceaaTuBHY Ajto NOPIBHAHO 3 Takoto giasenamy. Ane
Ha Mopeni BiakpuTOoro nons cnosiyka 5 d 3a pesynsrataMm NEPBMHHOIO CKPUHIHIY NepeBaxae AeHHWI
TpaHKBiNidaTop rigazenam.

Krto4oBi cioBa: aHKCIONITMYHA aKTUBHICTb, rnoxiaHi 3-apui-1-(4'-meTtokcugenin)-1-(6,7,8,9-
TeTparigpo-5H-[1,2,4]tpna3sono[4,3-ajaseniH-3-in-mMeTn)-ce40BuHU, TPaHKBINI3yo4a akTUBHICTb

C. A. flemuyeHko, O. E. Signoeckwii, O. B. IOguHa, U. U. Ty6anbueBa,

10. A. PegyeHkoBa, J1. C. Bob6koBa, A. M. Jem4yeHko

CUHTE3 U aHKCMOITUYECKas akTUBHOCTb NPOU3BOAHbLIX 3-apun-1-(4'-
metokcudenun)-1-(6,7,8,9-tetparnapo-5H-[1,2,4]tpnasono[4,3-alazennH-3-
WN-MeTU)-MOYEBUHbDI

TpeBOXHbIE PAaCCTPONCTBA ABNSIOTCSA PACMPOCTPaHEHHOW M NMOCTOSIHHO pacTyLler npobnemoi 3apa-
BOOXpaHeHuss Mmpa. Mo gaHHbIM BceMupHO opraHn3auum 34paBoOXpPaHeHNsl, HEBPO3bl U NCUXonaTum
Habnopaiotcs y 5-15 % HaceneHus 3eMHoOro wapa. B npombilneHHO pa3BuTbix cTpaHax okono 20 %
HaceneHns NPUHMMAIOT aHKCUONUTUYecKne npenapatbl NocTosaHHO 1 30 % — nepuoanyeckn. Cnenyet
OTMETUTb, YTO AaHHbIE NATONIOrMYECKME COCTOSTHUS NOPaXatoT PasfinyHbIe rpynnbl HACENEHUS — OT Nneau-
aTpuyecKkoi oo repuaTpuyeckor nonynaumm. Tepanus AaHHbIX HO3010rMin TpebyeT 3HAYNTENbHbIX 3aTpar,
KaK MHOMBUAYaNbHbIX, TAK N FOCYAAaPCTBEHHbIX.

Lenb unccnegoBaHnsi — CUHTE3NPOBATb U U3Y4UTb AHKCUOJIUTUYECKYIO aKTMBHOCTb MPOU3BOAHbIX
3-apun-1-(4'-metokcudennn)-1-(6,7,8,9-tetparnapo-5H-[1,2,4]tpnasonol4,3-alazenunH-3-un-metun)-
MOYEBWUHbI MO CPaBHEHMIO C U3BECTHLIMW NMpenaparamMu grMasenamMmom 1 rmaasenamMmom Ha aTane nepseud-
HOro ¢GapmMakoorM4yeckoro CKpUHUHra.

3-(4'-MeTokcudennn)-(6,7,8,9-tetparnapo-5H-[1,2,4]tpnasonol4,3-alasenmH-3-un-MeTmn)aMmmnH
Obl1 NoNlyYeH KOHAeHcaumeln 2-meTokeun-3,4,5,6-teTparngpo-7H-azenunHa ¢ ruapasnaom (4-metokcude-
HWUNAMWHO)YKCYCHOI KMCNOTbI M NocnenyloLwen umknmsaumeli 06pa3oBaBLLErocsi MPOMEeXYTOYHOro npo-
nykTa. MNpowussoaHble 3-apus-1-(4'-metokcudennn)-1-(6,7,8,9-tetparnapo-5H-[1,2,4]tpuasono[4,3-a]
a3enuH-3-un-MeTun)-Mo4eBuHbl OblIM CUHTE3MPOBaHbl B3aumogeincTenem 3-(4'-meTokcuderun)-
(6,7,8,9-Tetparngpo-5H-[1,2,4]tpnasono[4,3-a] asenuH-3-un-MeTun)-aMmHa C COOTBETCTBYIOLLUMU
apunmMsoTnoumaHaTamMu B cpege cyxoro 6eH3ona.

TpaHKBUANIMPYIOLLYIO aKTUBHOCTb OLEHMBAIN Ha MbIAxX C UCNONb30BaHNEM MOAENEeNn «OTKPbITOro
nonsi», «kOPasosIoBbIX CyAOPOr» U «MNPOBOJSIOYHOrO TeCTa» NPV BHYTPUXKENYAO0YHOM BBEAEHUM B O03aX,
akBuMONApHbIX Efl;, Ovasenama. PedepeHTHbIMM npenaparamu CRyxunu cybcTaHumy nuasenama
(2 mr/kr) n rmpasenama (2 mr/kr).

YcTaHoBNEHO, 4TO Ans uccrnegyemoro psiaa 3-apun-1-(4'-metokcudennn)-1-(6,7,8,9-Tetparnopo-
5H-[1,2,4]tpnasono[4,3-a] azenunH-3-nn-mMeTns)-Mo4eBMHbI XapakTepHa NPOTUBOCYA0POXHASA 1 aHKCNO-
UTUYeckas akTMBHOCTb. OTCYTCTBUE MbILLIEYHO-PENAKCUPYIOLLLErO AENCTBUS U OTCYTCTBUE NN YMEPEH-
HO€ YyrHeTeHMe ropmM3oHTaNbHOM akTMBHOCTM Npeanonaraet otcytcTene NAMK-aprnyeckoro KOMnoHeHTa
cneunduyeckon akTMBHOCTM U3YYEHHbIX cOoeamnHeHui. poTMBOCYLOPOXHAA 1 NoBeLeHYeckasl akTUB-
HOCTb («OTKPbITOE N0fie») UCCNEeAO0BaHHbIX COEAMHEHN 3aBUCUT OT MOandUKaumm 3aMmectTuTenen B napa-
WA OPTO-MONOXEHUsIX 6eH30/1bHOrO KoJibLa N -dparMeHTa MoyYeBumHbI. 10 BbipaxeHHOCTU cneunduye-
CKOW aKTUBHOCTM COEANHEHUNS HE YCTYNaloT (MM NPEBOCXOAAT) AHEBHOMN TPAHKBUAM3ATOP rmaasenam.

MokasaHo, 4TO Ha MOAENM OTKPLITOro oA Ana coegnHerus 1-(4'-metokcuderunn)-1-(6,7,8,9-tetpa-
rnopo-5H-[1,2,4]tpnasono[4,3-alazenumH-3-un-metun)-(3-napa-tonun)-mo4yeBnHbl 5 d xapakTepHo
MeHbLUEee BANSIHWE Ha FOPU30HTasIbHYIO, BEPTUKANbHYIO U UCCNeoBaTebCKyl0 akTUBHOCTb NPU 3HA4YU-
TENbHOM CHVXXEHUN FPYMUHIa 1 KonnyecTsa dekasibHbiX 60M0COB, YTO yKadbiBaeT Ha MeHbLUee cefaTmB-
HOe AENCTBME MO CPaBHEHWUIO C TakOBbIM Auasenama. B Tecte OTKpbITOro nong coeamHeHve 5 d no
pesynbratam NepBUYHOIO CKPUHMHIA MPEBOCXOANT OHEBHOW TPAHKBMAN3ATOP rMaasenam.

Krto4eBble crioBa: aHKCUOIMTUYECKasi akTUBHOCTb, MPon3BoAHbIe 3-apu-1-(4'-meTokcugpenmnsn)-1-
(6,7,8,9-Ttetparngpo-5H-[1,2,4]tpnasonol4,3-ajasenviH-3-ua-mMeTns)-MO4eBUHbI, TPAHKBUINIVPYIOLLAsT
aKTVBHOCTb
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