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The Naph—-diPIM-dioxo—iPr ligand is an sp?-nitrogen bidentate ligand with two imidazoles fused to
a naphthalene ring. The characteristics of the ligand were considered effective for the Lewis acid
catalyst system. As the result of the investigation, we found that the corresponding dicationic
zinc complexes are effective for the construction of chiral cis—decalin skeletons by the asymmetric
Diels—Alder reaction between diene and benzoquinone. After careful examination of the reaction
conditions, it was found that a stoichiometric amount of water was essential for the catalysis.
Water-zinc—-mediated reaction intermediates were proposed, leading to attention to the water content
of the solvent in the catalytic reaction. Similarly, zinc complexes were found to be effective in
the synthesis of chiral multi-substituted pyrrolidines via 2+3 dipolar cycloaddition of imino esters
with acrylic esters. In this case, monocationic complexes with carboxylato show higher performance,
rather than dicationic complexes. The monocationic nature prevents disproportionation of the
catalyst and the carboxylato functions as a base, which is the origin of the high performance. In
both of these reactions, catalytic performance is two-order higher than conventional methods. The
lone pair of the dioxolane oxygen atom interacts with the =n* orbital of the unsaturated bond,
resulting that enantioselectivity is enhanced, which demonstrates the importance of nonbonding
interactions in asymmetric reactions.
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