
Substitution Reactions of the Aluminum Chlorogermylenoid H2GeClAlCl2 with HF, H2O, NH3, HCl, H2S, and PH3
Bingfei Yan, Mingxia Zhang, Wenzuo Li,* Cuiping Xiao, Qingzhong Li and Jianbo Cheng
College of Chemistry and Chemical Engineering, Yantai University, Yantai 264005, China
* Corresponding author: E-mail: liwenzuo2004@126.com
Abstract

Quantum chemical calculations have been performed for the substitution reactions of the aluminum chlorogermylenoid H2GeClAlCl2 with HF, H2O, NH3, HCl, H2S, and PH3 to get more insights into the reactivity of H2GeClAlCl2. The theoretical calculated results indicated that the substitution reactions of H2GeClAlCl2 with HF, H2O, NH3, HCl, H2S, and PH3 proceeded in a concerted manner. There were one transition state and one intermediate which connected the reactants and the products along the potential energy surface. The six substitution reactions of H2GeClAlCl2 with HF, H2O, NH3, HCl, H2S, and PH3 are compared with the addition reaction s of H2Ge with these hydrides. And based on the calculated results we concluded that the substitution reactions of H2GeClAlCl2 with these hydrides involve two steps, one is dissociation onto H2Ge with AlCl3, and the other is the addition reactions of H2Ge with HF, H2O, NH3, HCl, H2S, and PH3.
Povzetek
Da bi pridobili več vpogleda v reaktivnost aluminijevega klorogermilenoida H2GeClAlCl2 smo izvedli kvantokemijske izračune za reakcije substitucije z  HF, H2O, NH3, HCl, H2S, in PH3. Ugotovili smo, da vse proučevane reakcije potekajo podobno-preko enega prehodnega stanje in enega intermediata. Reakcije substitucije H2GeClAlCl2 z HF, H2O, NH3, HCl, H2S, in PH3 smo primerjali tudi z dodatnimi reakcijami H2Ge s temi hidridi. Izkazalo se je, da reakcije substitucije H2GeClAlCl2 s hidridi potekajo v dveh stopnjah, ena je disociacija v H2Ge in  AlCl3 in drugo predstavljajo dodatne reakcije  H2Ge z HF, H2O, NH3, HCl, H2S, in  PH3.
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