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On the basis of catalytic functions of carbon—-carbon double bonds (olefins), which we developed,
novel molecular catalysts were developed using trans-cyclooctene (TCO) derivatives. We previously
reported TCOs serve as halolactonization catalysts (Angew. Chem., Int. Ed. 2018, 57 13863.),
indicating high affinity of those olefins with halonium species. Using such properties, we
investigated the use of TCOs as cation—-binding catalysts, which generate carbanions bearing chiral
counter cations from organohalides. In this study, we found TCOs cleavage GC-Br bonds of
organohal ides, and further studies are ongoing on the control of reactions of the generated
carbanions. In addition, we also fund a new aspect of TCOs to inhibit non-catalyzed background
reactions, which often disturb catalytic asymmetric reactions.

Furthermore, we investigated the use of planar chirality of TCOs for asymmetric catalysts. Chiral
| igands were developed for rhodium-catalyzed 1,4-addition reactions using optically active TGOs
(Eur. J. Org. Chem. 2020, 7131.). Modification of the TCO structure improved the enantioselectivity
up to more than 90%, demonstrating high potential and designhability of TCO frameworks. These
achievements will contribute to our ongoing studies on the development of chiral cation-binding
catalysts.
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