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Mechanism of the Model Reaction between CpRu(PH;),SH and HNCS

ZHAO Yi' DONG Dong-Dong? BI Si-Wei**
(*School of Chemical Engineering, Shandong University of Technology, Zibo 255049, Shandong Province, P. R. China;
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Abstract: Reaction mechanisms for the reaction between CpRu(PPh;),SH (Cp=cyclopentadienyl) and RNCS (R =
Ph, 1-naphthyl) were investigated by density functional theory using the model reaction between CpRu(PH;),SH and
HNCS. Two possible mechanisms are proposed. First, one PH; ligand dissociates from CpRu(PH;),SH to give a 16e
intermediate upon which hydrogen migration occurs giving the product. Second, hydrogen migration occurs before the
dissociation of a PH; ligand, giving the product. Based on our calculations, the second mechanism is more favorable.
From the potential energy curves for the two possible mechanisms, the rate-determining step for the reaction is
hydrogen migration. The overall reaction activation energy for the first mechanism is markedly higher than that for the
second mechanism. Therefore, we predict that this reaction tends to experience hydrogen migration before the
dissociation of PPh; from the metal center. In the second mechanism, the product is eventually obtained because of an
increase in entropy but the product is thermally less stable than the intermediate that directly connects to the product.
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Fig.2 Potential energy profile of mechanism-I for model reaction
Relative energies on the lines are given in kJ +mol™.
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Fig.3 Optimized structures and selected structural parameters of the species involved in mechanism-I
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Fig.4 Potential energy profile of mechanism-II for model reaction

Relative energies on the lines are given in kJ-mol™.
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Fig.5 Optimized structures and selected structural parameters of the species involved in mechanism-I1
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