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Theoretical elucidation of formation processes of infinite self-assembled
structures of coordination polymers without experimental inference
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The purpose of this project was theoretical elucidation of the self-assembly

processes of coordination polymers, which are assembled by the self-assembly of metal ions and
organic ligands, through comprehensive searches of reaction pathways. The following points were
elucidated concerning the formation process of building units of coordination polymers.

1. Equilibrium reaction processes with low energy barriers exist as intermediate states, and a
building unit is formed through these intermediate states. 2. The stability of building unit
precursors depends on metal species, and stabilization of building unit precursors by solvent
molecules and exchange reactions of solvent molecules with ligands are important. The formation
proceﬁs and determining factors depend on the metal species even though the formed unit structures
are the same.

These factors were understood by only experimental chemical intuition, and this theoretical research
were able to elucidate them.
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