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Abstract

Objective: Cyanuric triazide (C3N12) is an environmentally
friendly and low toxicity organic primary explosive. Thermal
decomposition of this compound produces a number of nitrene
intermediates, which identification of these compounds is
important for discovery of highly reactive energetic molecules.
In this paper, density functional theory (DFT) B3LYP/6-
311++G(2d,p) method and second order Maller-Plesset
perturbation theory MP2/6-311++G(2d,p) were used to study
structure, stability and prediction of electronic and spectral
properties of these intermediates. These results were compared
with experimental data reported for some of these compounds.
According to the results, nitrene intermediate 1 (C3aNio) has
triplet spin multiplicity in its most stable state; while nitrene
intermediates 2 (CsNs) and 3 (CsNe) are more stable in quintet
and septet spin multiplicities, respectively. The calculated
molecular orbital diagrams, infrared (IR) and nitrogen-15
nuclear magnetic resonance (**N NMR) spectra provide useful
information for identification of these compounds. Strong
absorption bands related to in-plane vibrations of triazine ring in
IR spectra of nitrene intermediates 1-3 were shifted to lower
frequencies than that for cyanuric triazide molecule. Also,
absorption bands related to vibrations of azide group in IR
spectrum of nitrene intermediate 3 were completely disappeared.
The N NMR spectrum of cyanuric triazide has four different
chemical shifts in 134, 248, 257, and 271 ppm. The peak
appearing in 248 ppm is related to nitrogen atoms of the triazine
ring and others are related to nitrogen atoms of azide group. A
new peak for nitrogen atom of nitrene substituent appeared at
about 450 ppm in nitrene intermediates 1-3.
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