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[ Abstract] Enzymes show high catalytic activity and reaction selectivity because the
substrate is spatially controlled by the reaction space. Based on this viewpoint, porous crystals
with various reaction spaces have attracted much attention. Recently, a porous crystal,
metal-macrocycle framework (MMF) with ten different recognition pockets on the pore
surface was developed. This MMF catalyzes an olefin migration reaction by photo-irradiation.
In this study, the formation of the Pd active species and the olefin migration reaction in this
MMF have been investigated by the theoretical calculations and the experiments. The
complete-active-space second-order perturbation theory (MS-CASPT2) calculations and the
single crystal X-ray diffraction analysis revealed that the Pd-Cl bond activation occurs by the
photo-irradiation and the Pd active site is generated. Furthermore, the catalytic reaction
mechanism of the Pd species has been proposed using the density functional theory (DFT)
calculations and the isotope labeling experiments.
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Fig. 3. Potential energy curves of the valence states
of the MMF model system and the transition

character of the first singlet excited state.
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Fig. 4. Proposed mechanism of olefin migration

reaction in MMF.
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