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Stereocontrolled Epoxidation

* Substrate Control: 1,2-Asymmetric Induction

* Reagent Control: Sharpless-Katsuki Asymmetric Epoxidation (AE)
* Synthetic Elaboration of AE Products

* Reagent Control: Jacobsen-Katsuki AE

* Reagent Control: Shi AE

* Jacobsen-Katsuki Asymmetric Epoxidation

Reviews

"Asymmetric Epoxidation of Unfunctionalized Olefins and Related Reactions" Katsuki, T. In Catalytic
Asymmetric Synthesis; Ojima, |., Ed.; Wiley-VCH, 2000, pp 287-326.

"Asymmetric Catalysis of Epoxide Ring-Opening Reactions" Jacobsen, E. N. Acc. Chem. Res. 2000,
33, 421.

"Chromium- and Manganese-salen Promoted Epoxidation of Alkenes" McGarrigle, E. M.; Gilheany, D.
G. Chem. Rev. 2005, 105, 1563.

"Advances in Homogeneous and Heterogeneous Catalytic Asymmetric Epoxidation" Xia, Q.-H. et al.
Chem. Rev. 2005, 105, 1603.

"Catalytic Asymmetric Epoxide Ring-Opening Chemistry" Nielsen, L. P. C.; Jacobsen, E. N. In
Aziridines and Epoxides in Organic Synthesis; Yudin, A. K., Ed.; Wiley-VCH, 2006, pp 229-269.
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* Jacobsen-Katsuki Asymmetric Epoxidation
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* Jacobsen-Katsuki Asymmetric Epoxidation

Enantioselective Epoxide Opening

1) 2 mol% (R, R)-(salen)Cr-ClI

1.05 equiv Me3SiN3 ~OH
(o) >
2) CSA, MeOH
N3

80% 94% ee

2 mol% (S,S)-(salen)Cr-ClI
0.5 equiv Me3SiNg OSiMe;
(o) then 0.5 equiv Me3SiN
CI\/<J ; — > (:I\/k/N:3
Dynamic Kinetic
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racemic 76% 97% ee

Hydrolytic Kinetic Resolution
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(S,S)-(salen)Co-OAc

0.5 - 2 mol% (R,R)-(salen)Co-OAc

/<? 0.5 equiv H,O . /<? + ?H
2 OH
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Both products
95-99% ee Bu 43% 44%
Cyh 44% 41%
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* Shi Asymmetric Epoxidation
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Ketones for Shi Epoxidation
Yian Shi

Y. Shietal. Org. Synth. 2003, 80, 9

1.5 equiv oxone
35 mol% ketone
MeOCHQOMe'CchN
aq buffer solutions
0°C, 85h

90-94%
89% ee

4 GQUiV 30% H202
10 mol% ketone
aq CH3CN
Ph aq buffer solutions
0°C, 6h

79-92%
94-95% ee




