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Table 1  Effect of reaction time on the yield of BTr
reaction time/h yield/%
4 43.7
6 62.5
8 86.4
10 87.1
12 88.6
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Table 2 Effect of molar ratio on the yield of BTr

n(1) : n(4-amino-1,2 4-triazole) yield/%
64.2

74.
86.
83.
74.

68.

1:1
1:1
1:1
1:1
1:1
1:1
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Table 3  Effect of reaction temperature on the yield of BTr
T/°C yield/%
50 40.8
70 45.4
90 72.6
110 86.4
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Fig.2 Packing diagram in a unit cell of 4,4’-bis-1,2 ,4-triazole
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Table 4 Selected bond lengths, bond angles(°) and torsion

angles(°) of the title compound

bond length bond length

/ nm /nm
N(1)—C(1) 0.1298(2) C(1)—H(1) 0.09300
N(2)—C(2) 0.1298(2) N(4)—C(3) 0.1288(6)
N(3)—C(1) 0.1359(2) N(4)—C(3)A 0.13606(14)
bond angle/(°) bond angle/(°)

C(1)—N(1)—N(2) 107.55(14)|| N(5)—C(3)—N(4) 109.71(12)
C(2)—N(3)—C(1) 127.3(4) | N(5)—C(3)—H(3) 125.1
C(1)—N(3)—N(4) 126.46(14)| C(2)—N(2)—N(1) 107.38(14)
N(1)—C(1)—N(3) 109.47(16)|| C(2)—N(3)—N(4) 127.60(14)
N(3)—C(1)—H(1) 125.3 N(3)—C(2)—H(2) 125.2
N(2)—C(2)—H(2) 125.2 N(1)—C(1)—H(1) 125.3

bond torsion angle/(°)
C(1)—N(1)—N(2)—C(2) 0.0
C(2)—N(3)—N(4)—C(3) 92.05(14)
C(1)—N(3)—N(4)—C(3) —87.95(14)
C(2)—N(3)—N(4)—C(3)A ~92.05(14)
C(1)—N(3)—N(4)—C(3)A 87.95(14)
N(3)—N(4)—C(3)—N(5) 175.12(13)
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Synthesis, Characterization and Crystal Structure of 4 ,4'-Bis-1,2 ,4-triazole

Ll Lei', CHI Yu’, ZHANG Yong’, ZHAO Ting-xing', LI Hong-bo'
(1. School of Materials Science and Engineering , Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical Materi-
als, CAEP, Mianyang 621900, China)

Abstract: 4 ,4'-Bis-1,2 ,4-triazole (2, BTr) was synthesized from N, N-dimethylformamide azine dihyfrrochloride (1) and 4-ami-
no-1,2 ,4-triazole in toluene as solvent. The structure of BTr was characterized by '"H NMR, IR, MS and element analysis. The
single crystal of BTr was also cultivated successfully and determined by a X-ray single crystal diffractometer. The effect of reaction
solvent, molar ratio, time and temperature on the yield of BTr were investigated. Results show that using toluene as reaction slov-
ent, the optimal conditions of preparation are as follow: molar ratio of 1 to 4-amino-1,2 ,4-triazole 1 : 1.2, time 8 h, temperature
110 °C, the yield is 86.4% . And the crystal of title compound is orthorhombic system, space group Pnma with crystal parameters
of a=0.69712(14) nm,b=0.74045(15) nm, c=1.1156(2) nm, V=0.5759(2) nm’, Z=4, D_=1.570 g - cm ™, F(000)
=280, R, =0.043, wR, =0.1222. The two triazole rings in BTr are vertical to each other, and that should be beneficial to the
stability of the molecule due to the least steric hindrance. .
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