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Synthesis and Reaction Mechanism of Tetrakis(trimethylsilyl) tetrazene

DING Ke-wei'?, LITao-qi', XIAO Xiao', BU Jian-hua', TONG Min-chao', GE Zhong-xue'*

(1. Xi'an Modern Chemistry Research Institute, Xi' an 710065, Chinas 2. State Key Laboratory of Fluorine & Nitrogen Chemicals, Xi'an 710065, China)

Abstract: A highly active 1, 2-bis (trimethylsilyl ) diimine (BSD) was synthesized using lithium tris(trimethylsilyl) hydrazine and
p-toluenesulfonylazide as starting materials. 1,1, 4, 4-Tetra(trimethylsilyl) tetrazene (TST) was then synthesized further via di-
merization reaction of 1, 2-bis(trimethylsilyl)diimine. The total yield was about 5.0%. The structures of BSD and TST were char-
acterized by means of NMR, FT-IR, UV-Vis absorption spectra and element analyses. The mechanism of the dimerization reac-
tion was then studied by quantum chemical calculation method. Results show that BSD firstly is isomerized to 1,1-bis(trimethyls-
ilyl)diimine intermediate, and then two 1, 1-bis(trimethylsilyl)diimine intermediates interact to form TST. Two processes require
up to 103.0 kJ-mol™ and 114.3 kJ-mol™ activation energies, respectively. The theoretical results are consistent with the experi-
mental phenomenon that high temperature condition is favorable for the conversion of BSD to TST.

Key words: bis(trimethylsilyl)diimine(BSD) ;tetra(trimethylsilyl)tetrazene(TST) ;synthesis; quantum chemical calculation;
reaction mechanism
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