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Oxidative addition (OA) is a crucial step in numerous C-C coupling reactions catalyzed 

by transition metals [1]. The efficiency of this process depends on the nucleophilicity 

of the metal donating electron pairs, as well as on the nature of the substrate and the 

reaction conditions. An appreciation and prediction of nucleophilic reactivity are of par-

amount importance for controlling the course of chemical reactions, understanding their 

mechanisms, and creating new approaches to the synthesis of organic compounds. 

Recently, we developed a model cross-electrophile coupling reaction between me-

thyl iodide and vinyl iodide to form propylene in a Pt(II)–NaI–acetone system [2; 3]. 

The key intermediate in the reaction is a methyl-vinyl derivative of Pt(IV), generated 

by the sequential oxidative addition of these electrophiles to Pt(II) iodo complexes. 

However, the sequence in which methyl iodide and vinyl iodide molecules bind to 

[PtI4]2- remains unclear. A step toward resolving this issue could be comparing the re-

activity of the [Pt(CH3)I3]2- and [Pt(СH2CH3)I3]2- complexes in OA reactions with vinyl 

iodide and methyl iodide, respectively.  

The results of DFT-modeling the energy profiles of OA reactions, along with corre-

lations between the free Gibbs energies/barriers of the reactions and the calculated val-

ues of the condensed-to-atom (Pt) nucleophilicity indices will be presented and dis-

cussed. 
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