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Precise Design and Functionalization of Asymmetric Supramolecular Spaces:
Predictable Asymmetric Reactions based on Molecular Adsorption

Shionoya, Mitsuhiko
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This study aimed to establish synthetic methods of porous chiral crystals by
utilizing self-assembly of helical macrocyclic trinuclear Pd(I1) complexes, and to develop reaction
spaces for asymmetric reactions which possibly allow highly specific adsorption of substrates and

site- and face-selective molecular adsorption. Firstly, we have succeeded in face-selective
adsorption of prochiral molecules by utilizing the ability of asymmetric reagents to bind
selectively to only one site of enantiomerically-paired binding pockets. In this connection, it was
also found that photo-induced olefin migration reactions take place in this nano-channel. Moreover,
self-assembly of the same Pd(11) complexes was found to produce homochiral porous crystals in the
presence of sugar derivatives. Asymmetric Diels Alder reactions took place, though the enantiomeric
excess was rather low, in the nano-pocket space in this crystal.
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Flack parameter: 0.04(6) 0.10(8)
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