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New chiral ligands derived from a natural amino acid derivatives have been designed and synthesized.
The facile synthetic route to hydroxy-amide functionalized azolium compounds (HAA) from enantiopure
beta—amino alcohols was established. By using HAA, the high enantioselective Cu-catalyzed asymmetric
conjugate addition reaction was successful ly achieved. For example, the reaction of cyclic enone with
dialkylzinc in the presence of catalytic amounts of Cu(OTf)2 and HAA produced (S)-1,4-adduct with
excellent enantioselectivity. On the other hand, it was discovered from a screening test of copper
species that the reversal of enantioselectivity was realized by allowing cyclic enone to react with
dialkylzinc in the presence of Cu(acac)2 combined with the same |igand precursor (HAA) to afford
(R)-1, 4—adduct as a major product. Additionally, ester—-amide functionalized azolium compounds (EAA)
were synthesized from alpha—amino esters. |t was found that the facial selectivities of the
copper—catalyzed 1, 4-addition of dialkylzincs to cyclic enones using EAA were reversed in comparison
to the reaction using HAA. In this manner, the dual enantioselective control was also achieved by
controlling the structure of chiral |igands




