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Epoxidation under Basic Conditions
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transition metal-catalyzedHenbest epoxidation
Epoxidation of Allyl Alcohols
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Early Examples of Asymmetric Epoxidation
of Allyl Alcohols
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Essence of Sharpless Asymmetric Epoxidation
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Johnson, R. A.; Sharpless, K. B. In Catalytic Asymmetric 
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Kinetic Resolution of Racemic Allylic Alcohols
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Combination of asymmetric synthesis and kinetic 
resolution can deliver products with very high ee.p y g
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Catalyst Structure and Proposed “Loaded” Catalyst
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Asymmetric Epoxidation of Unfunctionalized Olefins
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CH3CN/dimethoxymethane
0.05 M Na2B4O7 10H2O of aqueous 94% yield0.05 M Na2B4O7 10H2O of aqueous

Na2(EDTA) (4x10-4 M) solution

OXONE® = 2KHSO5 · KHSO4 · K2SO4

94% yield
95.5% ee

Shi, Y. et al. J. Am. Chem. Soc. 1997, 119, 11224.

Na2(EDTA) is used to prevent trace-metal-catalyzed peroxide decomposition.
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Mn–Salen-Catalyzed Asymmetric Epoxidation
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Dihydroxylation with Osmium Tetroxide

catalytic reaction

Milas, N. A.; Sussman, S. J. Am. Chem. Soc. 1936, 58, 1302.

acceleration by tertiary aminesy y
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OMe

Asymmetric Dihydroxylation (AD)
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Two Proposed Mechanisms
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Click Chemistry: Diverse Chemical 
Function from a Few Good ReactionsFunction from a Few Good Reactions

H h C K lb M G Fi d K B Sh l *

Angew Chem Int Ed 2001 40 2004

Hartmuth C. Kolb, M. G. Finn, and K. Barry Sharpless*

Angew. Chem. Int. Ed. 2001, 40, 2004.

“Nature is a matchless creator of C‐C linkages and we 
propose leaving the tough job of C‐C bond synthesis as 
much as possible to her.”


