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Transition metal elements, such as Fe, Ni, have strong electron localization
and orientation in the 3d orbit and have low electronic polarizability. Therefore, in the reaction
design, the ligand selection needs to be performed more strictly from the viewpoint of the so-called

"spatial structure and electronic structure™ than in the case of using the 4d or 5d transition
metal elements. In this study, based on the results of structural analysis in solution phase
spectroscopy, and catalytic reaction mechanism analysis was carried out by theoretical chemical
calculation. Based on the findings, we have developed an asymmetric catalytic reaction utilizing 3d
transition metal elements. The catalytic functions were elucidated by NCIPlot, NBO analysis, and CDA

analysis in the transition state structure of TDTS.
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