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Synthesis of 3,5-disubstituted 1H-1,2,4-triazolium 4-nitroimides
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In continuation of our studies!'2 on the preparation
of nitrogen- and oxygen-containing organic com-
pounds with a nitroimide fragment at the N atom of
N-heterocycles, we developed a method for the syn-
thesis of 3,5-disubstituted 1H-1,2,4-triazolium 4-nitro-
imides.

Compounds of this type have not been described
previously.

3,5-Disubstituted 1,2,4-triazolium 4-nitroimides (1)
were obtained by nitration of 3,5-disubstituted 4-amino-
1,2,4-triazoles (2) with ethyl nitrate in an alkaline me-
dium and acidification of the resulting potassium salts
(3) (Scheme 1).
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R = Me (a), Et (b), Pr" (c), Ph (d), CH,OPh (e), CH,SCH,Ph (f)

The compositions and structures of compounds 1
were confirmed by elemental analysis and IR and NMR
data. The IR spectra of these compounds show absorp-
tion bands at 1260—1300 and 1380—1415 cm™! charac-
teristic of the stretching vibrations of an aromatic N-nitro-
imido group3 and contain no bands of the antisymmetrical
stretching vibrations of the NO, group in nitramines at
1630—1550 cm™!.4 In the 'H NMR spectra of nitro-
imides 1, signals for the protons of the substituents are
shifted downfield as compared with those for the starting
aminotriazoles 2, which indicates the presence of a
strong electronegative group.

The IR and 'H NMR data for compounds 1
are consistent with the physicochemical parameters
of the known nitroimides3 and with the spectroscopic
data for the product obtained by nitration of 4-ami-
no-1,2,4-triazole with alkyl nitrates. Its IR spec-
trum contains bands of the antisymmetrical stretch-

ing vibrations of the nitroimido group at 1276 and
1420 cm™!. The presence of the proton in position 1 of
the triazole ring was confirmed by X-ray diffraction
analysis.>

Melting points were determined on a Boetius microscope
stage. 'H NMR spectra were recorded on a Bruker WM-250
instrument (250 MHz) in DMSO-dg. IR spectra were recorded
on a UR-20 spectrometer (KBr pellets).

The starting 4-aminotriazoles 2 were prepared according to
the known procedure.®

3,5-Disubstituted 1H-1,2,4-triazolium 4-nitroimides (1)
(general procedure). Aminotriazole 2 (5 mmol) and ethyl
nitrate (6 mmol) were added to a solution of potassium
ethoxide (10 mmol) in 30—40 mL of anhydrous EtOH. The
reaction mixture was refluxed for 2 h and cooled to 0 °C. The
precipitate that formed was filtered off, dissolved in a mini-
mum amount of water, and acidified with dilute HCI to pH 1.
The resulting precipitate was filtered off and recrystallized
from EtOH.

3,5-Dimethyl-1H-1,2,4-triazolium 4-nitroimide (1a), yield
50%, m.p. 185—186 °C (decomp.). Found (%): C, 30.55;
H, 4.49; N, 44.73. C4H;N50,. Calculated (%): C, 30.57;
H, 4.46; N, 44.59. IR, v/cm~l: 1292, 1392 (NO, imide).
TH NMR, &: 2.35 (s, 6 H, Me).

3,5-Diethyl-1H-1,2,4-triazolium 4-nitroimide (1b), yield
42.6%, m.p. 149—150 °C (decomp.). Found (%): C, 38.85;
H, 6.09; N, 37.49. C¢H9gNsO,. Calculated (%): C, 38.92;
H, 5.95; N, 37.83. IR, v/cm~l: 1276, 1400 (NO, imide).
'H NMR, &: 1.27 (t, 6 H, Me, J = 7.7 Hz); 2.70 (q, 4 H, CH,,
J =17.7 Hz).

3,5-Dipropyl-1H-1,2,4-triazolium 4-nitroimide (1c), yield
52%, m.p. 128—130 °C (decomp.). Found (%): C, 45.27;
H, 6.98; N, 32.93. CgH;5Ns0,. Calculated (%): C, 45.07;
H, 7.04; N, 32.80. IR, v/ecm™l: 1288, 1392 (NO, imide).
TH NMR, &: 0.95 (t, 6 H, Me, J = 7.3 Hz); 1.70 (quint, 4 H,
CH,CH,CH;, J = 7.3 Hz); 2.67 (q, 4 H, CH,CH,CHj3;,
J =17.3 Hz).

3,5-Diphenyl-1H-1,2,4-triazolium 4-nitroimide (1d), yield
67.4%, m.p. 183—185 °C (decomp.). Found (%): C, 60.04;
H, 4.22; N, 24.84. C4H;;N50,. Calculated (%): C, 59.79;
H, 3.91; N, 24.91. IR, v/cm™l: 1292, 1400 (NO, imide).
'H NMR, &: 7.96 (d, 4 H, Ph, J = 7.3 Hz); 7.60—7.67
(m, 6 H, Ph).

3,5-Di(phenoxymethyl)-1H-1,2,4-triazolium 4-nitroimide
(1e), yield 64.9%, m.p. 177—179 °C (decomp.). Found (%):
C, 55.92; H, 4.31; N, 20.12. C;gH5sN504. Calculated (%):
C, 56.31; H, 4.40; N, 20.53. IR, v/cm™1: 1280, 1412
(NO, imide). '"H NMR, &: 5.22 (s, 4 H, CH,); 7.00—7.10 (m,
6 H, Ph); 7.32 (t, 4 H, Ph, J = 7.2 Hz).
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3,5-Di(benzylthiomethyl)-1H-1,2,4-triazolium 4-nitroimide
(1f), yield 50.8%, m.p. 125—128 °C (decomp.). Found (%):
C, 53.54; H, 4.54; N, 17.34; S, 16.23. C{gH9N50,S,. Calcu-
lated (%): C, 53.87; H, 4.74; N, 17.46; S, 15.96. IR,
v/em™l: 1272, 1404 (NO, imide). 'H NMR, &: 3.76 (s,
4 H, CH,SCH,Ph); 3.84 (s, 4 H, CH,SCH,Ph); 7.29
(m, 10 H, Ph).
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