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Elucidate the confinement effects on transition state in nanoreaction fields
using quantum-chemical model
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Chemical reaction pathways may be controlled by confining the system in
tight space. To elucidate the reaction pathway, including transition states, we need to perform
quantum chemical calculations. In this study, we developed the method of quantum chemical
calculations for considering the confinement effect by confining the quantum chemical system in a
small cavity. This method was applied to elucidate the reaction pathway, including transition
states. We studied the mechanism of pericyclization reactions and isomerization reactions. The
confinement effect gave stress to the reactant or suppressed the volume change in the transition
state. Consequently, the overall reaction could be controlled by such confinement effects. Based on
these findings, we proposed the new control factors, such as microscopic volume and pressure, for
the chemical reaction mechanisms. Additionally, the proposed strategy may be extended for studying
the mechanochemical methodologies.
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