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Design of coordinatively unsaturated transition metal complexes for controlled
radical reactions
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Coordinatively unsaturated transition metal complexes were synthesized and
subjected to studies on dynamic resolution of secondary alkyl halides and asymmetric addition of
bromotrichloromethane to styrene. The hydrophobic effect of water as the solvent was examined to
achieve efficient asymmetric induction. Four new Fe complexes derived from 1,4,7-triazacyclononane
ligands and chiral diols or a chiral sulfonic acid were synthesized and characterized. These
unfortunately did not show good catalytic activity and asymmetric induction. Transition metal
complexes were prepared from Rh, Ru, Ir, Fe, Co, or Cu precursors and a chiral bidentate phosphine.
Among them, the Rh complexes exhibit excellent catalytic activity and moderate asymmetric induction
for the addition reaction of bromotrichloromethane to styrene in both organic solvents and water. In

contrast, the Fe complexes showed good catalytic activity only in organic solvents, and no
asymmetric induction was observed.
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