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Abstract : A variety of 3, 5-disubstituted-4-amino- 1,2.4-triazoles were prepared by reactions of aromatic
nitriles with hydrazine monohydrate. The structure of 3.5-diphenyl-4-amino-1,2,4-triazole was established
by an X-ray analysis.

4-Amino-1,2,4-triazoles derivatives have rather interesting activities such as fungicides (1a-c), herbicides
and pesticides (2), and more recently, have been used as organic electroluminescent material and
devices (1d). 4-Amino-1.2.4-triazoles have been prepared by a number of methods (2).

Previously. we reported preparation of a variety of 3,6-diaryl-1, 2, 4, 5-tetrazines and their inverse
electron demand Diels-Alder reaction with cyclooctyne (3).

During the course of preparation of a variety of 3,6-diaryl-1, 2, 4, 5-tetrazines from aromatic nitriles
and hydrazine, we obtained colorless solids when a mixture of these was vigorously refluxed (4). Fortunately,
one of the compounds formed a single crystal which was subjected to an X-ray analysis and was
unambiguously proven to be 3,5-diphenyl-4-amino-1,2,4-triazole (5). Therefore, we describe below briefly
a facile and solvent-free synthesis of 3,5-disubstituted-4-amino-1,2.4-triazoles 3 by reactions of aromatic

nitriles 1 with hydrazine monohydrate 2.

The reaction procedure is extremely simple: for example, a mixture of benzonirile 1a (4.95g, 0.048 mol)
with hydrazine monohydrate 2 (14.447g, 0.288 mol) was refluxed for 48 h. The colorless precipitates
were separated by filtration which were dried under vacuum giving crude 3.5-diphenyl-4-amino-1.2,4-
triazole 3a in 74 % yield (4.2 g) (6). The analytically pure sample was obtained by recrystallizing from

ethanol.
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Table 1. Syntheses of 3,5-Disubustituted 4-Amino-1.2,4-Triazoles 3

R 21 Z2 Z3 ¥?:,Z‘QZL"> 3 Yield(%) mp( °C)
a H CH CH CH 48 74 273-274
b 2-Me CH CH CH 120 33 85-86
c 3-Me CH CH CH 72 60 175-176
d 4-Me CH CH c 72 76 303-304
e 4-OEt CH CH c 72 83 217-218
f 2-OH CH CH CH 72 68 246-247
g 3O0H CH CH CH 72 71 296-297
h 4-OH CH CH c 72 72 324-325
i 3a CH CH CH 72 52 226-227
i 4l CH CH c 79 33 273-274
k 2-NO2 CH CH CH 72 38 200-201
I 3-NO2 CH CH CH 75 46 229-230
m 4-NO2 cH CH H 72 47 110-111
n o — N CH CH 72 5 186-187
o — CH N CH 76.5 33 283-284
P — CH CH N 72 8 358-359

Table 2. Syntheses of 3,5-Disubustituted 4-Amino-1,2,4-Triazoles 4

- -
noacvuurg

R Times(hy 4 Yield(%) ~ mp(°C)

& /@ 72 24 246-257
0

b /@ 48 39 293-294
S

N\

c 48 51 331-332
H

d OOO 72 35 224-225
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Scheme 1

The generality of the present reaction is llustrated in Table 1. As a matter of course, this procedure is
amenable to heteroaromatic as well as condensed aromatic nitriles as depicted in Table 2. In some cases,
the isolated ytelds were quite low, but the extremely stmple and solvent free (9) procedure would make
up for this drawback.

Since it is well known that dihydrotetrazines undergo oxidation to 1,2,4.5-terazines as well as
undergo isomerization with acids to 1.2.3-triazoles (1, 8), a plausible mechanism for this one pot

synthesis is considered as shown in Scheme 1.
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