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The 2,4,6,8,10,12-hexanitro-2,4,6,8,10,12-hexaazaisowurtzitane (CL-20, 1) was recently developed for military and industrial purposes as a material with applications ranging from explosives and rocket propellants to components of automobile air bags. It releases large amounts of energy through a bulk decomposition process that is complex and involves both unimolecular and bimolecular reactions. An understanding of the complex chemical processes and an estimation of the influence of different factors on the reactivity of this compound is essential for the design of efficient, environmentally benign applications for CL-20 utilization.

According to existing experimental and theoretical data the mechanism of CL-20 degradation process is different if compare to decomposition of simpler nitramines, such as hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) and octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) so as it does not proceed to mineralization. Based on the results of computational scanning of potential energy surface the most favorable pathway of CL-20 unimolecular decomposition which results in the formation of the stable aromatic compound 1,5-dihydrodiimidazo[4,5-b:4’,5’-e]pyrazine (2) has been proposed. The formation of an aromatic structure has been confirmed by UV/VIS and FTIR spectra for the other CL-20 decomposition process – alkaline hydrolysis. A UV/VIS spectrum demonstrates that an aromatic compound forms at 370 nm. FTIR spectrum shows that most of the C-H stretching exceeds 3000 cm-1, indicating the formation of an aromatic intermediate with C=C bonds. 
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At present work quantum-chemical investigation of IR and UV/VIS spectra of possible intermediates and products CL-20 unimolecular and bimolecular decomposition has been carried out. Calculations have been performed at DFT (for IR spectra) and TDDFT (for UV/VIS spectra) levels of theory using GAUSSIAN03 program.

