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DFT Calculation for the Self-Assembly Reaction of a Caged Dinuclear Palladium Complex
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Self-assembly has attracted attention as useful reactions that form characteristic steric
structures, and one such reaction is the formation of a caged dinuclear palladium complex in
which four ditopic ligands, 3,3'-(1,3-phenylenediethynyl)bis[pyridine], are coordinated to two
palladium (II) ions (the figure below). Although this is a relatively simple system consisting of
six molecules, it is quite difficult to clarify the detailed mechanism due to 25 possible
intermediates even with fewer components than the cage.

In a previous study, a stochastic reaction model following the master equation was
developed to reproduce the experimental results and to reveal the major reaction pathways. In
this study, the pathway was analyzed by DFT calculations using PCM. As a result, the free
energies of the intermediates in nitromethane solution decreased with the progress of the ligand
substitution reaction. This is consistent with the results of previous studies. On the other hand,
in the gas phase, the destabilization due to electrostatic repulsion between the two palladium(II)
ions was greater, indicating the importance of solvation effects.
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