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Exploiting the vast synthetic potential of reductive cross-electrophile coupling, i.e., the
direct coupling of two C-electrophiles, remains challenging due to issues with control-
ling chemoselectivity caused by the identical chemical nature of both substrates [1]. A
model Pt(I1)-Nal-acetone catalytic system for reductive cross-electrophilic coupling
was recently designed [2], providing a useful tool for exploring the causes of selectivi-
ty. In this system, the key intermediates of C-C coupling, bis-organic Pt'"V(R:)(Rz)
complexes, are generated in a sequence of steps: oxidative addition (OA) of R;-I to
Ptl, forming Pt'Y(R1) species — reduction of the latter by I to give Pt"(R1) and Is — OA
of Rz-1 generating Pt"V(R1)(Rz2). The reduction step here is facilitated by the solvent-
specific binding of the released iodine with acetone and Nal into a poorly soluble pol-
ymeric complex tris(uz-acetone-«>0:0)-sodium polyiodide [3]. Reductive elimination
of two organic ligands yields the C-C coupling product, Ri1-R2, and regenerates the
catalyst. Thus, the reduction of organic PtV derivatives by iodine ions to the corre-
sponding Pt" organometallic compounds, being one of the key steps in the overall cat-
alytic process, could have an impact on the chemoselectivity.

To elucidate the possible contribution of the reduction step to the selectivity of C-C
coupling, we estimated the Gibbs free energy and enthalpy of this transformation for a
series of organic derivatives of Pt" using density functional theory (DFT) calcula-
tions. The results of DFT-modeling the energy profiles of the reactions, as well as cor-
relations between the free Gibbs energies of the reactions and the calculated values of
Pt' electrophilicity indices, will be presented and discussed.
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