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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
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  Jacobsen-Katsuki Asymmetric Epoxidation

Jay Kochi

Cr and Mn(salen)-catalyzed epoxidations



E. N. Jacobsen et al.  Org. Synth. 1999, 76, 46
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  Jacobsen-Katsuki Asymmetric Epoxidation

(S,S)-(salen)Mn-Cl
Tsutomu Katsuki
Kyushu University

Case Study:  Side Chain of Taxol

Deng, L.; Jacobsen, E. N.
J. Org. Chem. 1992, 57, 4320
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Hydrolytic Kinetic Resolution

R

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

    0.5 equiv H2O

Both products
95-99% ee

R

O +
R

OH

OH

Bu
Cyh
CH2OTBS
CH2CO2Et
CH=CH2
C CSiR3

43%
44%
47%
44%
36%
41%

44%
41%
42%
41%
38%
41%

Enantioselective Epoxide Opening

O

1) 2 mol% (R,R)-(salen)Cr-Cl
      1.05 equiv Me3SiN3
        Et2O,  rt

2) CSA, MeOH

OH

N3

80%    94% ee

Cl
O

2 mol% (S,S)-(salen)Cr-Cl
    0.5 equiv Me3SiN3
then 0.5 equiv Me3SiN3

Dynamic Kinetic 
Resolution

Cl N3

OSiMe3

76%    97% ee

N N

t-Bu

t-Bu

t-Bu
Co

O O

t-Bu

OAc

HH

(S,S)-(salen)Co-OAc

racemic

  Jacobsen-Katsuki Asymmetric Epoxidation



Y. Shi et al.  Org. Synth.  2003, 80, 9
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Ketones for Shi Epoxidation
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  Shi Asymmetric Epoxidation
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