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Revealing principles of coordination self-assembly working under kinetic control

Hiraoka, Shuichi
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In this study, we investigated the principle of kinetically controlled
self-assembly for the MnLm self-assembly systems consisting of a metal ion (M) and a multidentate
ligand (L). A mathematical model of the reversible reaction network was constructed, and numerical
simulations of titrating M against L were performed, which gave highly stable M4L4 cyclic assembly
via selective formation of MxLX+1l chain intermediates, resulting in higher yields than those in the
equilibrium state. This result was also verified experimentally in the MnLm system. Next,
experimental and theoretical investigations of the self-assembled system of the M6L4 truncated
tetrahedron revealed that the M6L4 assembly was formed through a four-membered ring intermediate and

that this pathway was selected because of the emergence of irreversibility in certain elementary
reactions in the reaction network.
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