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A7 dw S H Application of chiral 1,3-amino alcohols to asymmetric alkylation and
arylation and the substituent effect on chirality control
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This thesis reports the application of novel optically active 1,3-amino alcohols to catalytic asymmetric reactions and

the substituent effect on the chirality control.

A series of novel optically active 1,3-amino alcohols have been synthesized from commercially available cis-
(IR,25)-2-benzamidocyclohexanecarboxylic acid, and showed moderate to good enantioselectivities in asymmetric
addition of diethylzinc to aromatic aldehydes. Most interestingly, both enantiomers of a given product were obtained
using the ligands with the same chirality. The results clearly showed that not only the enantioselectivity but also
the stereochemistry of the product was controlled by the N-substituents and the substituents on the vicinity carbon
to hydroxyl group; (1R,2S5)-2-pyrrolidin-1’-ylcyclohexylmethanol showed the best promoting ability to aromatic
aldehydes with (R)-selectivity (79.4% ee) in the chiral 1,3- amino alcohols studied. On the other hand (1R,2S5)-2-
benzylaminocyclohexyl(diphenyl)methanol showed the opposite (S)-selectivity (66.0% ee).

The optically active 1,3-amino alcohols have been also shown to catalyze the asymmetric arylation of aryl
aldehydes using boronic acids as the source of transferable aryl groups, with good yields and moderate to high
enantioselectivities (up to >99% ee). The results demonstrated that the substituents to the vicinity of hydroxyl group
have a crucial effect on chirality control. The substituent effect of 1,3-amino alcohols was confirmed for all the
aromatic aldehydes studied. Both enantiomers of a product could be obtained by using the ligands with the same
chirality. In addition, a good linear correlation was observed between the enantioselectivity and the electronic
propertiy of the substituent on a substrate (The stronger electron-withdrawing substituents on the para-position
exhibited higher enantiomeric excess, while the stronger electron-donation substituents on the para-position showed

lower selectivity).
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