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Theoretical Istudies of the mechanism and energetics for the reaction of transition metal ions
with alkanes. Methane elimination mechanism in the reaction of Ni*+ (2*D) with propane

Zhang Dongju,Liu Chengbu
Shandong Univ, Inst Theoret Chem.Jinan(250100)

Abstract The reaction of Ni*+ with propane has been studies extensively using density functional theory. The detailed
information regarding the mechanism and energetics of CH4 elimination on the potential energy surface of [Ni, C3, H8]"+
has been obtained at B3LY P/6-311++g(3df, 3pd) level of theory. The present study indicates that the CH4 elimination in
the reaction of Ni~+ with propane undergoes two elementary steps, namely, the initial C—C bond activation in propane
mediated by Ni”+ and the subsequent isomerization of the inserted intermediate. Ni~+ inserting into the initia primary
C—H bond cannot results in the elimination of CH4, which isin contrast to the early postulated mechanism. After the
C—C inserted species are formed on the potential energy surface, three reaction channels are open, which result in the
elimination of CH4. The relative energy of the energetically most favored transition state is found to be 9. 18kJmol above
the entrance channel. The heat of reaction for Ni*+C3H8 — Ni(C2H4)"++CH4 is calculated to be 127.85kJ/mol. This
result isin good agreement with the experimental finding, a value of 106.13kJmol.
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