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Scheme 1 Structures of nitramine compounds containing pyridine ring
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Scheme 4 Structures of polynitrotetraazabenzimidazoles
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Table 1 Comparison of two synthetic methods
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benzene-1,2,4 5-tetraamine  formic acid 14 101 49
benzene-1,2,4 5-tetraamine triethyl 17 154 38
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pyridine-2,3,5 ,6-tetraamine  formic acid 17 101 19
.- . triethyl
pyridine-2,3,5 ,6-tetraamine orthoformate 154 40
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Fig.1 Influence of cyclizing agent on the yield of product
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Designs and Synthetic Routes of Nitramine Explosives Containing Pyridine /Aminobenzene Ring

LU Ming', ZHAO Guo-zheng', NIE Fu-de’, LI Jin-shan’
(1. Chemical Engineering College, Nanjing University of Science and Technology, Nanjing 210094 , China; 2. Institute of Chemical Materials ,China Academy
Engineering Physics, Mianyang 621900, China)

Abstract: The insensitive properties of explosives containing pyridine/aminobenzene rings are combined with the high energy of
nitramine explosives, and the concept of new nitramine explosive containing pyridine/aminobenzene ring is proposed, into which
the nitramine group with N—N bonds is introduced as much as possible. Based on the research of regular relationship between
molecular & crystal structure and explosive property & security performance, the molecular structures of several target compounds
and their synthetic method are designed. The simulation results reveal that the detonation properties of these compounds are excel-
lent. According to the calculated bond dissociation energies (BDE), the N—NO, bond is the trigger bond during the thermolysis
initiation process. The synthetic routes are obtained with different synthetic reactions such as condensation, N-nitration, N-oxida-
tion and C-nitration and so on.

Key words: physical chemistry; density functional theory; pyridine/aminobenzene ring; nitramine; molecular design detonation
properties; synthesis
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