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Abstract: Cis-1,3,4,6-tetranitrooctahydroimidazo [4,5-d] imidazole (BCHMX) is a promising novel energetic
component of solid propellants and plastic bonded explosives. Even though the thermolysis of BCHMX in the
solid state and solution has been actively studied using both experimental and theoretical tools, its decomposition
mechanism remains unclear. The present authors studied the primary gas-phase reactions of BCHMX thermolysis
using the highly accurate and reliable DLPNO-CCSD(T) quantum chemical methodology. A full set of 9 gas-phase
conformers of BCHMX has been considered and those never discussed before have been identified. For all
conformers, the radical decomposition (viz., N–NO2 bond scission) and a number of molecular channels, such as
HONO elimination and several other isomerization reactions, have been considered. Among the studied channels,
the dominant role belongs to the radical decomposition with a N–NO2 bond energy of ∼ 41 kcal/mol. The
activation barriers of other molecular channels turned out to be higher than 50 kcal/mol.
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