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This thesis deals with the design and synthesis of novel chiral bidentate and tridentate aminophenol ligands and the

application for catalytic asymmetric reactions.

Novel chiral bidentate 1,3-aminophenols have been synthesized and proved to be good promoters of the addition
of diethylzinc to aldehydes. The results obtained clearly showed that the enantioselectivity was strongly influenced
by the presence of bulky tert-butyl groups on the chiral carbon atom and 4,6-positions of phenol. The ligand (S)-2-
(I-amino-2,2-dimethylpropyl)-4,6-di-tert-butylphenol gave the best asymmetric induction not only with aromatic

aldehydes (best ee up to 99%) but also with aliphatic aldehydes (best ee 95%).

The same ligand has been shown to catalyze the addition of phenylacetylene to aryl aldehydes with moderate to high
enantioselectivity using proton sponge as an additive. Most importantly, this enantioselectivity follows a linear free
energy relationship with higher enantioselectivity obtained for more reactive aryl aldehydes (The stronger electron-
withdrawing substituents on the meta- or para-position exhibited higher enantiomeric excess, while the stronger

electron-donating substituents on the meta- or para-position showed lower enantiomeric excess).

The same ligand has also shown to be a very effective ligand for enantioselective arylation of aryl aldehydes using
boronic acids as the source of transferable aryl groups. The reaction proceeded in good yields and good to high

enantioselectivities (up to 99% ee).

Novel chiral tridentate aminophenol ligand 2-((S)-1-(2-hydroxy-5-methylbenzylamino)-2-methylpropyl)phenol
was easily derived from the 1,3-aminophenol by Mannich-type reaction. This tridentate aminophenol ligand showed
higher yield and enantioselectivity than 1,3-aminophenols in the diethylzinc additions of a broad range of substrates,

including alkyl, aryl and o,f—unsaturated aldehydes.
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