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Temperature Dependence of [2+2] Photocycloaddition Reactions in Nanoporous Zinc
Complexes Bearing Styrylpyridine (Graduate School of Engineering, Nagoya University)
OMisaki Nakagawa, Shinpei Kusaka, Susan Sen, Ryotaro Matsuda

Nanoporous metal complexes (NMCs) with flexible frameworks receive attention as solid-
phase reaction fields. The organic ligands are allowed a certain degree of motility because
NMCs have nano-space in the solid. In this study, we focused on the reaction control of solid-
phase reactions using by incorporating reaction substrates into NMCs. [2+2]
photocycloaddition is a reaction that forms a cyclobutane ring between molecules having
carbon-carbon double bonds by UV irradiation, which is known to proceed only when the
distance between carbon-carbon double bonds is 3.6-4.2 A in solids. In this work, we
synthesized new NMC using 4-styrylpyridine as the ligand. We revealed that the distance
between carbon-carbon double bonds of 4-styrylpyridines far exceeds the criteria for [2+2]
photocycloaddition by single-crystal X-ray crystallographic analysis. UV irradiation
experiment for the NMC was performed at different temperatures, and their reactivity was
evaluated by '"H NMR measurements. As a result, the reaction did not occur at -196 °C, but
started to proceed as the temperature was increased, showing the highest reactivity at room
temperature. This suggests that the photoreaction was promoted by the proximity of the
reaction site due to the increase in ligand mobility caused by the rise in temperature.
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