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Abstract—New 1,2 4-triazole-3-thiols were synthesized by reactions of the corresponding carboxylic acid
hydrazides with isothiocyanates and subsequent cyclization of intermediate 1,4-substituted thiosemicarbazides.
Alkylation of 1,2,4-triazole-3-thiols with benzyl chlorides and bromacetophenones gave only S-substituted

derivatives.
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Biological studies on synthetic analogs of naturally
occurring heterocyclic compounds showed that most of
them exhibit a broad spectrum of biological activity.
Among compounds of this series, of particular interest
are 1,2,4-triazoles which are mostly of synthetic origin.
Some 1,2,4-triazole derivatives exhibit hypotensive ef-
fect [1] and possess antitumor [2], fungicidal [3], anti-
bacterial [4], and other kinds of biological activity.

While searching for new useful properties in the
series of 1,2,4-triazoles we synthesized their new
derivatives. Reactions of carboxylic acid hydrazides
Ia—Id with allyl, phenyl, and furfurylmethyl isothio-
cyanates gave 1,4-disubstituted thiosemicarbazides
IIa—Ile. Optimal conditions for this reaction were
found. The best results were obtained by heating the
initial reactants in ethanol for a short time [5]. Com-
pounds Ila—Ile underwent intramolecular cyclization
in alkaline medium to form targeted 3,4-disubstituted
1,2,4-triazole-3-thiols IIla—IIIe. It is advisable to carry
out this reaction with the use of 10% aqueous sodium
or potassium hydroxide. The cyclization was complete
in 4 h, and compounds IIla—IIle were formed in high
yield [6] (Scheme 1).

From the viewpoint of biological activity, synthesis
of 1,2,4-triazole-3-thiol derivatives substituted at the
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sulfur atom seemed to be promising. For instance,
biological effects of compounds possessing free and
substituted thiol groups could be compared.
3,4-Disubstituted 1,2,4-triazole-3-thiols IIla—IIle were
subjected to alkylation with various halogen deriva-
tives, specifically with substituted benzyl chlorides and
bromoacetophenones (Scheme 2). The optimal condi-
tions for the alkylation with benzyl chlorides included
the use of anhydrous acetone as solvent and anhydrous
potassium carbonate as base and prolonged heating
(10 h). The reactions of III with bromoacetophenones
were complete in 2 h in the absence of a base.

Scheme 1.
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i-Pr (d); II, TII, R' = 2,4-C1,C4H;0, R? = CH,=CHCH, (a),
Ph (b); R! = 4-C1-2-MeC(H;0, R? = CH,=CHCH, (¢); R' =
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IV, R' = 2,4-C1,C¢H;0, R* = Ph, R® = 3,4-CL,C¢H; (a),

2,4-CLLC¢H; (b); R' = 4-C1-2-MeC6H3O, R? = CH,=CHCH,,

R® = 2,4-CL,CH; (¢); R' = i-Pr, R? = 2-furylmethyl, R =

2,4-CL,C¢H; (d); R = PhO R? = Ph, R® = 2,4-CL,C¢H; (e),

3,4-C12C6H3 (f), V Rl 2 4- C12C6H3O R Ph, R3 =Ph (a),

4-0,NC¢H, (b); R = PhO, R* = R? = Ph (¢), R* = Ph, R® =
4-O,NCgH, (d).

We previously found [7] that 1,2,4-triazole-3-thiols
in solution give rise to thione—thiol tautomeric equilib-
rium; therefore, the alkylation may involve both endo-
cyclic nitrogen atom and exocyclic sulfur atom with
formation of N- and S-substituted isomers. We exam-
ined alkylation of compounds III in different solvents,
such as acetonitrile, acetone, and aqueous acetone. In
all cases, the products obtained under different condi-
tions were identical (no depression of the melting point
was observed on mixing). The structure of compound
IVd as S-substituted 1,2,4-triazole-3-thiol was unam-
biguously proved by X-ray analysis (see figure).

Preliminarily tests of compounds Ille and IVd for
antioxidant activity revealed that the latter exerts stabi-

Structure of the molecule of 3-(2,4-dichlorobenzylsulfanyl)-
4-(2-furylmethyl)-5-isobutyl-4H-1,2 4-triazole (IVd) accord-
ing to the X-ray diffraction data.

lizing effect on red blood cell membranes. Compound
IIe showed no stabilizing effect under analogous con-
ditions, presumably due to the presence of free thiol
group in its molecule.

EXPERIMENTAL

The IR spectra were recorded on a Nicolet FTIR
Nexus spectrometer from samples dispersed in mineral
oil. The '"H NMR spectra were measured on a Varian
Mercury-300 spectrometer (300 MHz) using CDCl; as
solvent. Thin-layer chromatography was performed on
Silufol UV-254 plates; spots were visualized by treat-
ment with iodine vapor. The melting points were deter-
mined on a Boetius melting point apparatus. Initial
carboxylic acid hydrazides Ia—Ie were synthesized
according to the procedure described in [8].

X-Ray analysis of 3-(2,4-dichlorobenzylsulfanyl)-
4-(2-furylmethyl)-5-isobutyl-4H-1,2,4-triazole
(IVd). The unit cell parameters (monoclinic crystal
system) were measured on an Enraf-Nonius CAD-4
automatic diffractometer at room temperature and were
refined by 22 reflections (spherical segment 10° < 6 <
13°): a = 18.897(4), b = 5.939(1), c = 17.134(3) A; B =
98.25(3)%; V' = 1902.9(7) A%; Z = 4; space group P2,/c
The X-ray diffraction data were acquired using the
same instrument. Intensities of 11489 reflections were
measured in the range 0 < h <24, -8 <k <8, -26<
[ €26, B1ax = 30° (MoK, irradiation, graphite mono-
chromator). All calculations were performed using
SHELXTL software package [9]. Averaging of sym-
metry-equivalent reflections left an array consisting of
5562 nonequivalent reflections (R = 0.08), 2719 of
which were characterized by / > 2c(/). The structure
was solved by the direct method; the coordinates of
hydrogen atoms were determined from the Fourier
difference syntheses. The structure was refined by the
full-matrix least-squares procedure in anisotropic ap-
proximation for non-hydrogen atoms and isotropic
approximation for hydrogen atoms; the final diver-
gence factor was R = 0.062, S = 1.008.

1,4-Disubstituted tiosemicarbazides I1a—Ile (gen-
eral procedure). A solution of 0.06 mol of allyl,
phenyl, or 2-furylmethyl isothiocyanate in 30 ml of
ethanol was added to a solution of 0.06 mol of car-
boxylic acid hydrazide Ia—Id in 30 ml of ethanol. The
mixture was thoroughly mixed, left to stand for 1 h at
room temperature, and heated for 2 h under reflux.
After cooling, the precipitate was filtered off, dried,
and recrystallized from ethanol or aqueous ethanol.
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4-Allyl-1-(2,4-dichlorophenoxyacetyl)thiosemi-
carbazide (Ila). Yield 97%, mp 162-164°C (from
ethanol-water, 1:3), Rr 0.59 (ethanol-benzene, 1:5).
IR spectrum, v, cm ' 3200-3300 (NH), 3050
(C—Hgrom), 1680 (C=0), 1640 (C=C), 1600, 1610
(C=Cirom), 1210 (COC), 720 (C—CIl). 'H NMR spec-
trum, 6, ppm: 4.15 s (2H, NCH,), 4.65 s (2H, OCH,),
5.20 d and 5.25 d (1H each, =CH,), 5.90 q (1H, =CH),
7.10 m (1H, Haom), 7.25 m (1H, Hyiom), 7.55 m (1H,
Harom), 9.40 s (2H, NH), 9.90 s (1H, NH). Found, %:
C 43.25; H 3.75; C1 21.35; N 12.70; S 9.45.
C12H13C12N3OQS. Calculated, %: C 4311, H 389,
Cl121.26; N 12.57; S 9.58.

1-(2,4-Dichlorophenoxyacetyl)-4-phenylthiosemi-
carbazide (IIb). Yield 91%, mp 159-160°C (from
ethanol-water, 1:3), R; 0.65 (ethanol-benzene, 1:5).
IR spectrum, v, cm™': 3200-3300 (NH), 3080
(C—Harom), 1690 (C=0), 1600 (C=Cyrom), 1210 (COC),
720 (C—-Cl). '"H NMR spectrum, 8, ppm: 4.70 s (2H,
OCH,;), 7.20-7.40 m and 7.60 m (8H, Hyom), 9.10 s
(1H, NH), 9.30 m (2H, NH). Found, %: C 48.55;
H 3.45; C1 19.25; N 11.45; S 8.55. C5H3CILN;0,S.
Calculated, %: C 48.65; H 3.51; C1 19.19; N 11.35;
S 8.65.

4-Allyl-1-(4-chloro-2-methylphenoxyacetyl)thio-
semicarbazide (Ilc). Yield 80%, mp 174-175°C (from
ethanol), Ry 0.54 (etanol-benzene, 1:5). IR spectrum,
v, em 't 3200-3300 (NH), 3080 (C—Hgom), 1690
(C=0), 1645 (C=C), 1600 (C=Cjyrom), 1200 (COC), 750
(C—CIl). 'H NMR spectrum, 8, ppm: 2.25 s (3H, CHj),
4.15 d (2H, NCH,), 4.60 s (2H, OCH,), 5.20 d and
5.25 d (1H each, =CH,), 5.85 q (1H, =CH), 6.90 m
(1H, Harom), 7.20 m (1H, Harom), 7.35 m  (1H, Harom),
9.30 s (2H, NH), 9.85 s (1H, NH). Found, %: C 49.90;
H 5.00; Cl 11.45; N 13.50; S 10.10. C;3H;6CIN;O,S.
Calculated, %: C 49.76; H 5.10; CI 11.32; N 13.40;
S 10.21.

1-Phenoxyacetyl-4-phenylthiosemicarbazide
(I1d). Yield 95%, mp 133-134°C (from ethanol),
R; 0.66 (ethanol-benzene, 1:5). IR spectrum, v, cm :
3180-3300 (NH), 3050 (C—Hgrom), 1690 (C=0), 1610
(C=Cjrom), 1180 (COC). '"H NMR spectrum, 9, ppm:
4.60 s (2H, OCH,;), 6.80 m (1H, Hyom), 6.95 m (2H,
Harom), 7.00 m (1H, Hapom), 7.20 m (2H, Hyrom), 7.35 m
(2H, Hguom), 7.70 m (2H, Haom), 9.45 s (2H, NH),
10.15 s (1H, NH). Found, %: C 59.95; H 4.85;
N 1405, S 10.75. C15H15N3OQS. Calculated, %:
C 59.80; H 4.98; N 13.95; S 10.63.

4-(2-Furylmethyl)-1-(3-methyl-1-oxobutyl)thio-
semicarbazide (Ile). Yield 83%, mp 153—-154°C (from

ethanol-water, 1:1), Ry 0.50 (ethanol-benzene, 1:5).
IR spectrum, v, cm ': 3190-3280 (NH), 3050
(C—Harom), 1690 (C=0), 1650 (C=C), 1215 (COC).
"H NMR spectrum, 6, ppm: 0.90 t (6H, CH3), 1.95 q
[IH, CH(CH;),], 2.15 d (2H, CH,CO), 5.40 d (2H,
NHCH,), 6.30 s (1H, =CH), 6.45 s (1H, =CH), 7.60 s
(1H, =CH), 8.45 t (1H, NHCH;), 8.50 s (1H, NH),
9.55 s (1H, NH). Found, %: C 51.85; H 6.45; N 16.60;
S 12.45. C11H17N3OZS. Calculated, %: C 5177,
H 6.67; N 16.47; S 12.55.

4,5-Disubstituted 4H-1,2,4-triazole-3-thiols IIla—
Ile (general procedure). 1,4-Disubstituted thiosemi-
carbazide, 0.04 mol, was dissolved in a solution of
3.4 g (0.06 mol) of potassium hydroxide in 30.6 ml of
water, the mixture was heated for 4 h on a boiling
water bath, cooled, and acidified with dilute (1:1)
hydrochloric acid to pH 2—3, and the precipitate was
filtered off, washed with water, dried, and recrystal-
lized from appropriate solvent.
4-Allyl-5-(2,4-dichlorophenoxymethyl)-4 H-1,2,4-
triazole-3-thiol (IIla). Yield 86%, mp 140°C (from
ethanol-water, 2:1), Ry 0.60 (ethanol-benzene, 1:6).
IR spectrum, v, em ;3050 (C—H.rom), 2740 (SH), 1640
(C=0C), 1610, 1600 (C=Cyom), 1540 (C=N), 1210
(COC), 720 (C—CI). '"H NMR spectrum, , ppm: 5.00 d
(2H, NCH,), 5.25 d (1H, =CH,), 5.35 d (2H, OCH,),
5.45 d (1H, =CH,), 6.10 q (1H, =CH), 7.35 m (1H,
Harom), 7.45 m (1H, Hyrom), 7.50 m (1H, Hyom), 13.90 s
(IH, SH). Found, %: C 45.65; H 3.30; C1 22.35;
N 13.40; S 10.20. C;,H,,CI,N;0S. Calculated, %:
C45.57; H3.48; C122.47; N 13.29; S 10.13.
5-(2,4-Dichlorophenoxymethyl)-4-phenyl-4 H-
1,2,4-triazole-3-thiol (I1Ib). Yield 93%, mp 191—
192°C (from ethanol-water, 5:1), Ry 0.66 (ethanol-
benzene, 1:6). IR spectrum, v, cm ' 3080 (C—Harom),
2750 (SH), 1610, 1600 (C=Cyom), 1545 (C=N), 1210
(COC), 720 (C—CI). '"H NMR spectrum, &, ppm: 5.10 s
(2H, OCH,), 7.30 m (1H, Haom), 7.45 m (2H, Haom),
7.55 m (2H, Hyom), 7.60 m (3H, Haom), 13.95 s (1H,
SH). Found, %: C 51.25; H 3.05; C1 20.30; N 12.05;
S 8.95. C15H11C12N3OS. Calculated, %: C 5114,
H 3.13; C120.17; N 11.93; S 9.09.
4-Allyl-5-(4-chloro-2-methylphenoxymethyl)-4 H-
1,2,4-triazole-3-thiol (IIlc). Yield 89%, mp 114—
115°C (from ethanol-water, 2:1), Ry 0.64 (ethanol-
benzene, 1:6). IR spectrum, v, cm™: 3080 (C—Harom),
2750 (SH), 1640 (C=C), 1600 (C=Cyom), 1540 (C=N),
1200 (COC), 750 (C—CI). '"H NMR spectrum, 8, ppm:
2.10 s (3H, CH3;), 5.00 d (2H, NCH,), 5.25 d (2H,
OCH,;), 5.20 d and 5.40 d (1H each, =CH,), 6.00 q
(1H, =CH), 6.85 m (1H, Huom), 7.20 m (1H, Haom),
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7.35 m (1H, Hgom), 13.85 s (1H, SH). Found, %:
C 52.90; H 4.60; CI 12.15; N 14.35; S 10.70.
C3H4CIN;OS. Calculated, %: C 52.79; H 4.74;
C112.01; N 14.21; S 10.83.

5-Phenoxymethyl-4-phenyl-4H-1,2,4-triazole-3-
thiol (IIId). Yield 96%, mp 170-172°C (from ethanol—
water, 2:1), Ry 0.58 (ethanol-benzene, 1:6). IR spec-
trum, v, cm ': 3050 (C—Harom), 2750 (SH), 1610
(C=Cqrom), 1550 (C=N), 1180 (COC). 'H NMR spec-
trum, 6, ppm: 5.25 s (2H, OCH,), 6.85 m (3H, Hyom),
7.00 m (1H, Hyrom), 7.20 m (2H, Harom), 7.45 m (2H,
Harom), 7.50 m (2H, Hguom), 13.95 s (1H, SH). Found,
%: C 63.50; H 4.70; N 14.95; S 11.20. C;sH;3N;0S.
Calculated, %: C 63.60; H 4.59; N 14.84; S 11.31.

4-(2-Furylmethyl)-5-isobutyl-4 H-1,2,4-triazole-
3-thiol (IIle). Yield 73%, mp 135-136°C (from
ethanol-water, 1:3), Ry 0.67 (ethanol-benzene, 1:6).
IR spectrum, v, cm: 3080 (C-H), 2740 (SH), 1650
(C=C), 1550 (C=N), 1215 (COC). "H NMR spectrum,
o, ppm: 0.95 d (6H, CHj3), 1.85 m [1H, CH(CHs;),],
2.60 d (2H, CHCH,), 4.75 s (2H, CH;N), 6.00 d (1H,
CH=), 6.45 d (1H, CH=), 7.50 t (1H, CH=), 13.25 s
(1H, SH). Found, %: C 55.80; H 6.15; N 17.01;
S 13.40. C;1H;sN;0S. Calculated, %: C 55.70; H 6.33;
N 17.72; S 13.50.

3-Benzylsulfanyl-1,2,4-triazoles IVa—IVf (general
procedure). Anhydrous potassium carbonate, 0.7 g,
was added to a mixture of 5 mmol of 3,4-disubstituted
1,2,4-triazole-3-thiol III and 5 mmol of the corre-
sponding substituted benzyl chloride in 20 ml of anhy-
drous acetone. The mixture was heated for 10 h under
reflux and evaporated, the residue was cooled, treated
with 30 ml of water, and extracted with 70 ml of
diethyl ether, the extract was washed with water and
dried over anhydrous magnesium sulfate, the solvent
was removed, and the crystalline residue was purified
by recrystallization.

3-(3,4-Dichlorobenzylsulfanyl)-5-(2,4-dichloro-
phenoxymethyl)-4-phenyl-4H-1,2,4-triazole (IVa).
Yield 75%, mp 75-76°C (from hexane), Ry 0.57
(ethanol-benzene, 1:6). IR spectrum, v, em 3080,
3050 (C—Harom), 1610, 1600 (C=Cyom), 1545 (C=N),
1210 (COC), 720 (C—Cl). "H NMR spectrum, 8, ppm:
4.00 s (2H, SCH,), 5.05 s (2H, OCH,;), 6.90 m (3H,
Harom), 7.20 m (2H, Haom), 7.30 m (1H, Hyom), 7.60 m
(4H, Hyom), 7.70 m (1H, Hyom). Found, %: C 51.80;
H 2.80; C127.90; N 8.35; S 6.15. C»,H;5CI4N;0S. Cal-
culated, %: C 51.66; H 2.94; C127.79; N 8.23; S 6.26.

3-(2,4-Dichlorobenzylsulfanyl)-5-(2,4-dichloro-
phenoxymethyl)-4-phenyl-4H-1,2,4-triazole (IVb).

KOCHIKYAN et al.

Yield 80%, mp 126-127°C (from ethanol), Ry 0.60
(ethanol-benzene, 1:5). IR spectrum, v, cm: 3080,
3050 (C—Hgrom), 1610, 1600 (C=Cgrom), 1540 (C=N),
1210 (COC), 720 (C—CI). 'H NMR spectrum, &, ppm:
4.45 s (2H, SCH,), 5.10 s (2H, OCH,), 7.20 m (4H,
Harom), 7.30 m (2H, Hapom), 7.60 m (4H, Hyom), 7.70 m
(1H, Harom). Found, %: C 51.50; H 3.05; CI 27.65;
N 830, S 6.35. C22H15C14N3OS. Calculated, %:
C 51.66; H 2.94; C127.79; N 8.23; S 6.26.
4-Allyl-3-(4-chloro-2-methylphenoxymethyl)-5-
(2,4-dichlorobenzylsulfanyl)-4H-1,2,4-triazole
(IVe). Yield 85%, mp 85°C (from hexane), Ry 0.61
(ethanol-benzene, 1:6). IR spectrum, v, em': 3080,
3050 (C—Hgyom), 1640 (C=C), 1610 (C=Cg,om), 1540
(C=N), 1180 (COC), 750 (C—CI). '"H NMR spectrum,
o, ppm: 2.15 s (3H, CHj), 4.45 s (2H, SCH,), 4.55 s
(2H, OCH,), 4.90 d and 5.15 d (1H each, CH,=), 5.20 s
(2H, CH,CH=), 5.90 m (1H, CH=), 7.10 m (4H,
Harom), 7.40 m (2H, Hypom). Found, %: C 52.95; H 3.85;
Cl1 23.30; N 9.30; S 7.15. C,0H;3C13N;0S. Calculated,
%: C 52.81; H3.96; C123.43; N 9.24; S 7.04.
3-(2,4-Dichlorobenzylsulfanyl)-4-(2-furylmeth-
yl)-5-isobutyl-4H-1,2,4-triazole (IVd). Yield 69%,
mp 69-70°C (from hexane), R; 0.52 (ethanol-benzene,
1:6). IR spectrum, v, cm ' 3080 (C—Hgrom), 3050
(C—H), 1650 (C=C), 1610, 1600 (C=Cgom), 1550
(C=N), 1215 (COC), 720 (C—CI). '"H NMR spectrum,
o, ppm: 0.90 s (6H, CH;), 1.80 m [1H, CH(CHs;),],
2.50 d (2H, CHCH,), 4.50 s (2H, SCH,), 4.85 s (2H,
NCH,), 6.00 s (1H, CH=), 6.40 s (1H, CH=), 7.10 m
(1H, Cg¢H3), 7.25 m (1H, C4H3), 7.60 s (1H, CH=),
7.70 m (1H, C¢H3). Found, %: C 54.45; H 4.90;
Cl 1780, N 1020, S 7.95. C18H19C12N3OS. Calculated,
%: C 54.55; H4.80; C117.93; N 10.61; S 8.08.
3-(2,4-Dichlorobenzylsulfanyl)-5-phenoxy-
methyl-4-phenyl-4H-1,2,4-triazole (IVe). Yield 88%,
mp 108-109°C (from ethanol-water, 10:1), Ry 0.64
(ethanol-benzene, 1:6). IR spectrum, v, cm ' 3080,
3050 (C—Hgrom), 1610, 1600 (C=Cgom), 1550 (C=N),
1180 (COC), 720 (C—CIl). '"H NMR spectrum, 8, ppm:
4.40 s (2H, SCH,), 5.05 s (2H, OCH,), 7.00 m (2H,
Harom)s 7.05 m (1H, Hypom), 7.15 m (1H, Hyom), 7.30 m
(1H, Harom), 7.35 m (2H, Harom), 7.50-7.70 m (6H,
Harom). Found, %: C 59.65; H 4.00; CI 16.20; N 9.60;
S 7.15. C22H17C12N3OS. Calculated, %: C 5973,
H 3.85; C116.06; N 9.50; S 7.24.
3-(3,4-Dichlorobenzylsulfanyl)-5-phenoxy-
methyl-4-phenyl-4H-1,2,4-triazole (IVf). Yield 80%,
mp 126-127°C (from ethanol), R; 0.60 (ethanol-ben-
zene, 1:6). IR spectrum, v, cm ! 3050, 3080
(C—Harom), 1600, 1615 (C=Cyom), 1550 (C=N), 1180
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(COC), 730 (C—CI1). 'H NMR spectrum, 8, ppm: 4.40 s
(2H, SCH,), 5.00 s (2H, OCH,;), 6.90 m (3H, Haom),
7.20 m (2H, Hyom), 7.30 m (4H, Hyom), 7.50 m (4H,
Harom). Found, %: C 59.85; H 3.70; CI 16.15; N 9.65;
S 7.15. C,,H{7CI,N3S0O. Calculated, %: C 59.73;
H 3.85; C116.06; N 9.50; S 7.24.

3-(Phenacylsulfanyl)-4H-1,2,4-triazoles Va-Vd
(general procedure). A mixture of 5 mmol of 3,4-di-
substituted 1,2,4-triazole-3-thiol IIIb or IIId and
5 mmol of bromoacetophenone or 4-nitro-m-bromo-
acetophenone in 15 ml of anhydrous acetone was
stirred for 0.5 h at room temperature and for 2 h on
heating under reflux. The solvent was removed, the
residue was cooled, treated with water, and made
alkaline by adding aqueous ammonia to pH 8-9, and
the precipitate was filtered off, washed with water,
dried, and recrystallized.

2-[5-(2,4-Dichlorophenoxymethyl)-4-phenyl-4 H-
1,2,4-triazol-3-ylsulfanyl]-1-phenylethanone (Va).
Yield 79%, mp 157-158°C (from ethanol), Rf 0.63
(ethanol-benzene, 1:4). IR spectrum, v, cm': 3080,
3050 (C—Hgyom), 1730 (C=0), 1600, 1610 (C=C,om),
1540 (C=N), 1210 (COC), 720 (C—CI). '"H NMR spec-
trum, 8, ppm: 4.90 s (2H, SCH,), 5.15 s (2H, OCH,),
7.20 m (2H, Haom), 7.30 m (1H, Hyom), 7.45-7.60 m
(8H, Harom), 8.05 m (2H, Hypom). Found, %: C 58.85;
H 3.55; C115.00; N 9.05; S 6.70. C,3H;7CI,N;0S. Cal-
culated, %: C 58.72; H 3.62; C1 15.11; N 8.94; S 6.81.

2-[5-(2,4-Dichlorophenoxymethyl)-4-phenyl-4 H-
1,2,4-triazol-3-ylsulfanyl]-1-(4-nitrophenyl)etha-
none (Vb). Yield 90%, mp 180-181°C (from ethanol),
R; 0.62 (ethanol-benzene, 1:6). IR spectrum, v, cm
3080, 3050 (C—Hgurom), 1735 (C=0), 1650, 1600
(C=Cyurom), 1545 (C=N), 1210 (COC), 720 (C-Cl).
"H NMR spectrum, o, ppm: 4.95 s (2H, SCH,), 5.05 s
(2H, OCH,;), 7.20 m (2H, Harom), 7.30 m (1H, Harom),
7.45-7.60 m (5H, Hyom), 8.30 m (4H, Hyom). Found,
%: C 53.65; H 3.05; CI 13.85; N 10.95; S 6.05.
C23H16C12N404S. Calculated, %: C 5359, H 311,
Cl13.79; N 10.87; S 6.21.

2-|5-(Phenoxymethyl)-4-phenyl-4H-1,2,4-triazol-
3-ylsulfanyl]-1-phenylethanone (Vc). Yield 77%,

mp 80-51°C (from ethanol), Rr 0.60 (ethanol-benzene,
1:6). IR spectrum, v, cm ! 3050 (C—Harom), 1730
(C=0), 1600 (C=Cyrom), 1540 (C=N), 1200 (COC).
"H NMR spectrum, o, ppm: 4.95 s (2H, SCH,), 5.20 s
(2H, OCH,), 7.20 m (2H, Hyom), 7.30 m (3H, Hyrom),
7.45-7.60 m (8H, Haom), 8.05 m (2H, Hgom). Found,
%: C 68.55; H 4.65; N 10.65; S 7.85. C»3H9N;30,S.
Calculated, %: C 68.83; H 4.74; N 10.47; S 7.98.
1-(4-Nitrophenyl)-2-[S5-(phenoxymethyl)-4-
phenyl-4H-1,2 4-triazol-3-ylsulfanyl]ethanone (Vd).
Yield 95%, mp 195-196°C (from ethanol), Ry 0.71
(ethanol-benzene, 1:6). IR spectrum, v, cm ' 3080,
3050 (C—Huom), 1735 (C=0), 1610, 1600 (C=C,rom),
1540 (C=N), 1200 (COC). 'H NMR spectrum, 3, ppm:
4.85 s (2H, SCH,), 5.40 s (2H, OCH,;), 6.95 m and
7.00-7.05 m (3H, Haom), 7.30-7.50 m (5H, Harom),
7.55-7.64 m (4H, Hyom), 7.94 m (2H, H,om). Found,
%: C 61.95; H 3.95; N 12.65; S 7.00. C,3HsN4O4S.
Calculated, %: C 61.88; H 4.04; N 12.56; S 7.18.

REFERENCES

1. Arutyunyan, V.S., Kochikyan, T.V., Kovalev, G.V., Buga-
eva, L.I., and Antadze, M.G., Arm. Khim. Zh., 1985,
vol. 38, p. 688.

2. Tehranchian, S., Akbarzadeh, T., Fazeli, M.R., Jama-
lifar, H., and Safiee, A., Bioorg. Med. Chem. Lett., 2005,
vol. 15, p. 1023.

3. Itoh, H., Tanaka, H., Ohta, H., and Takeshiba, H., Chem.
Pharm. Bull., 2001, vol. 49, p. 909.

4. Demirbas, N., Uguruoglu, R., and Demirbas, A., Bioorg.
Med. Chem., 2002, vol. 10, p. 3717.

5. Armenian Patent no. 2039; Ofits. Byull. Promyshl. Sobst.,
2007, no. 4, p. 11.

6. Armenian Patent no. 2040; Ofits. Byull. Promyshl. Sobst.,
2007, no. 4, p. 12.

7. Sagiyan, A.S., Manasyan, L.L., Simonyan, A.M., Kochi-
kyan, T.V., Arutyunyan, E.V., Arutyunyan, V.S., and Ave-
tisyan, A.A., Khim. Zh. Arm., 2008, vol. 61, p. 216.

8. Kochikyan, T.V., Arutyunyan, E.V., Arutyunyan, V.S,
and Avetisyan, A.A., Russ. J. Org. Chem., 2008, vol. 44,
p. 849.

9. Sheldrick, G.M., SHELXS97, SHELXL97, Gottingen,
Germany: Univ. of Géttingen, 1997.

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 46 No. 4 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


