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Metal Catalyzed Asymmetric Epoxidation of
Allylic Alcohols:

Chiral Ligand (Sharpless epoxidation)

Katsuki, T. and Sharpless, K. B. J. Am. Chem. Soc. 1980, 102, 5974
Williams, I. D.; Pedersen, S. F.; Sharpless, K. B. and Lippard, S. J. J. Am.
Chem. Soc. 1984, 106, 6430
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Metal Catalyzed Asymmetric Epoxidation of 
Allylic Alcohols: Chiral Peroxide

Lattanzi, A; Piccirillo, S. and Scettri, A. Eur. J. Org. Chem.  2005, 1669.
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Asymmetric Epoxidation of Allylic Alcohols:
Chiral Ketone

Wang, Z.-X. and Shi, Y. J. Org. Chem. 1998, 63, 3099.
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Sharpless Asymmetric Epoxidation on
Homoallylic Alcohols

Rossiter, B. E. and Sharpless, K. B. J. Org. Chem. 1984, 49, 3707
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Zr Catalyzed Asymmetric Epoxidation of
Homoallylic Alcohols

Okachi, T.; Murai, N. and Onaka, M. Org. Lett. 2003, 5, 85
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Vanadium Catalyzed Stereospecific 
Epoxidation of Homoallylic Alcohols

Mihelich, E. D.; Daniels, K. and Eickhoff, D. J. J. Am. Chem Soc. 1981, 103, 7690Chenbo Wang @ Wipf Group 7 1/14/2007
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Previous Works on Vanadium Catalyzed
Asymmetric Epoxidation of Homoallylic Alcohols

Makita, N.; Hoshino, Y.; Yamamoto, H. Angew. Chem., Int. Ed. 2003, 42, 941

Possible cause of the low yield and ee:

L = bidentate ligand
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Vanadium Catalyzed Asymmetric Epoxidation
of Homoallylic Alcohols: Screening of Ligands

Zhang, W. and Yamamoto, H. J. Am. Chem. Soc. ASAP
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C2 symmetric bidentate ligand

Bulky R group:

a. direct the cabonyl goups 

away from the metal center

b. prevent the formation of 

VL2 or VL3 species
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Vanadium Catalyzed Asymmetric Epoxidation
of Homoallylic Alcohols: Screening of Ligands
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Vanadium Catalyzed Asymmetric Epoxidation
of Homoallylic Acohols: Kinetic Resolution of

Homoallylic Alcohols

Zhang, W. and Yamamoto, H. J. Am. Chem. Soc. ASAP
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Summary

• Asymmetric epoxidation of homoallylic alcohols was realized:
– High yield and ee
– Good substrate Scope

• Future Work:
– Tri- and tetrasubstituted alkene?
– Functional group compatibility
– Suppression of tetrahydrofuran formation
– Application in total synthesis
– Where is the experimental procedures?
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