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Mostly used chiral diols
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Key step
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Herada, kinetic resolution
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The first catalytic example by Oguni:
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To get high enantioselectivity:
1) Control the competative pathway
2)    Release the chiral auxiliary for the next catalytic cycle
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Noyori, 1986
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Mechanism
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chemoselectivity
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Noyori & Butsugan, 双中心催化体系或双金属催化剂

Atack the Si-face of the 
aldehyde
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3.3 Addition of sp C-Nucleophiles to C=O

Reviews: (a) Tetrahedron 2003, 59, 9873. (b) Chem. Rev. 2008, 108, 2853. (c) 
Adv. Synth. Catal. 2009, 351, 963.
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3.4 Addition of sp and sp2 C-Nucleophiles to C=N
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3.4 Addition of sp and sp2 C-Nucleophiles to C=N
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3.5 CATALYTIC ASYMMETRIC ADDITIONS OF DIALKYLZINC TO KETONES: 

ENANTIOSELECTIVE FORMATION OF TERTIARY ALCOHOLS

Fu, G. C.
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More challenging substrates: ketones
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up to 89% ee
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3.6 ASYMMETRIC CYANOHYDRINATION

32

North, M.; Usanov, D. L.; Young, C. Chem. Rev. 2008, 108, 
5146.
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Oguni
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Bolm
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Utilizing 
Organocatalysts
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Utilizing metal-
complex
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Shibasaki

(R)-LLB: LaCl37H2O (1 eq), (R)-BINOL-Li (2.7 eq), NaOtBu (0.3)

3.8 ASYMMETRIC α- HYDROXYPHOSPHONYLATION
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