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Table 1 Effect of the reaction time on the yield of 2,6-diamino-

3,7-dis( nitroimino)-2,4,6,8-tetrazabicyclo[ 3.3.0] octane

No. 1 2 3 4 5 6
time/h 12 24 36 48 60 72
yield/% 5.23 12.47 2092 35.07 23.28 8.49
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Table 2  Effect of the reaction temperature on the yield of
2,6-diamino-3, 7-dis ( nitroimino )-2, 4, 6, 8-tetrazabicyclo

[3.3.0] octane

No. 1 2 3 4 5
temperature /°C 10 20 30 40 50
yield/% 18.52  21.07 27.60 35.07 17.43
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3,7-dis(nitroimino)-2,4,6,8-tetrazabicyclo[ 3.3.0] octane

Effect of the mole ratio on the yield of 2,6-diamino-

mole ratio m(DppONH,)  yield
(DppONH, : C,H,Nz;O,Na,) /g /%

2:1 2.33 33.61
3:1 3.50 35.07
4:1 4.66 32.94
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Table 4 Experimental factors
No A B C
’ time /h temperature/°C mole ratio
1 24 20 21
2 36 30 3:1
3 48 40 4:1
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Table 5 Orthogonal experimental table L,(3*)
No. A B C yield/%
1 24 20 2:1 15.25
2 24 30 3:1 22.60
3 24 40 4:1 2717
4 36 20 3:1 21.69
5 36 30 41 25.97
6 36 40 2:1 29.77
7 48 20 41 27.79
8 48 30 2:1 31.74
9 48 40 3:1 35.07
K, 65.01 64.73 76.76
K, 77.43 80.31 84.75
K, 94.60 92.01 75.54
k, 21.67 21.58 25.59
k, 25.81 26.77 28.25
ks 31.53 30.67 25.18
R 9.86 9.09 3.07
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Scheme 3 Isodesmic reaction designed for 2,6-diamino-3,7-

dis( nitroimino)-2,4,6,8-tetrazabicyclo[ 3.3.0] octane
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Synthesis and Detonation Property of 2,6-Diamino-3,7-dis( nitroinino)-2,4,6,8-tetrazabicyclo[ 3.3.0 ] octane

CHENG Zhi-wei, HU Bing-cheng
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; 2,6-Diamino-3,7-dis( nitroimino)-2,4,6,8-tetrazabicyclo[ 3.3.0 ] octane,a new energetic compound, was synthesized
from 3,7-bis( nitroimino)-2,4,6,8-tetraazabicyclo[ 3.3.0 ] octane and DppONH, via neutralization reaction and amination reac-
tion. The structure of 2,6-diamino-3,7-dis( nitroimino)-2,4,6,8-tetrazabicyclo[ 3.3.0] octane was characterized by infrared (IR)
spectroscopy ,nuclear magnetic resonance( NMR) and mass spectrometer( MS) . The factors effecting the yield of target compound
was investigated by orthogonal experiment. Results indicates that the yield of 2,6-diamino-3,7-dis( nitroimino)-2,4,6,8-tetrazabi-
cyclo[ 3.3.0] octane is the highest(35.07%) under the conditions of reaction time 48 h, reaction temperature 40 °C and 3 : 1 as
mole ratio. The stable geometry of the compound was completely optimized at the B3LYP / 6-31G++(d,p) theoretical level of
density functional theory( DFT). The theoretical density of the target compound is 1.73 g - cm™ by Monte-Carlo method. The heat
of formation is 416.09 k] - mol™" via isodesmic reaction. The detonation velocity and detonation pressure are 8.90 km - s™' and
34.27 GPa predicted by Kamlet-Jacobs formula. All the results show that the theoretical density, detonation velocity and detonation
pressure are closed to that of RDX.

Key words: high energy density material; amination reaction; 2,6-diamino-3,7-dis( nitroimino)-2,4,6, 8-tetrazabicyclo[ 3.3.0 ]
octane;density functional theory; detonation property
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