Effect of the Electronic Structure of Substituents
at the Silicon Atom on the Structure
and Bond Energies of Methylhydrosilanes and Silenes

L. E. Gusd’'nikov, V. G. Avakyan, and S.L. Gusel'nikov

Topchiev Ingtitute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
Center of Photochemistry, Russian Academy of Sciences, Moscow, Russia

Received June 18, 2001

Abstract - Ab initio calculations with full geometry optimization were performed for methylhydrosilanes
R,HSICH,, dimethylsilanes C,Si(CH5),, and silenes R,Si=CH, (R = H, CHj, SiH;, CH30, NH,, CI, F). The
enthalpies of dehydrogenation methylhydrosilanes into silenes and of dehydrocondesation of methylhydro-
silanes into dimethylsilanes were calculated. The enthalpies of dehydrogenation and dehydrocondensation
increase with the electronegativity of substituent R. The Si—-C and Si=C bond energies were calculated. As the
electronegativity of the substituent increases, the Si—-C bond shortens and strengthens, while the Si=C bond
shortens and weakens.



