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Ti(Oi-Pr)4,(+)-DET

t-BuOOH, 3Å-MS
CH2Cl2, –20 °C

•  10-20 mol% excess tartarate vs. Ti(OiPr)4 required.

•  (+)- and (–)-DET are readily available and inexpensive.

• Z-disubstituted olefins are least reactive and selective.

•  5-10 mol% catalyst in the presence of 3 or 4 Å-MS.

Mnemonic for selectivity:

Asymmetric Epoxidation of Allylic Alcohols:

Application of Mnemonic:

89

88

79

95

74

Examples of Sharpless Epoxidation:

product ee (%)

65

From:  Gao, Y.; Hanson, R. M.; Klunder, J. M.; Ko, S. Y.; Masamune, H.; Sharpless, K. B. J.
Am. Chem. Soc. 1987, 109, 5765-5780 and Johnson, R. A.; Sharpless, K. B. In Catalytic
Asymmetric Synthesis, Ojima, I., Ed.; VCH:  New York, 1993; pp. 103-158.

L-(+)-DET  "O"

D-(–)-DET  "O"

yield (%)

90

>98

95

86

>98

91

Reviews:

Katsuki, T.; Martin, V. S. Org. React. 1996, 48, 1-300.

Johnson, R. A.; Sharpless, K. B. In Catalytic Asymmetric Synthesis, Ojima, I., Ed.; VCH:  New 
York, 1993, pp. 103-158.

Johnson, R. A.; Sharpless, K. B. In Comprehensive Organic Synthesis, Trost, B. M.; Fleming, 
I., Eds., Pergamon Press:  New York, 1991, Vol. 7, pp. 389-436.

Pfenninger, A. Synthesis 1986, 89-116.

80 80

Substitution patterns:

90 94

tartarate (%) h

2

3

11

29

2

0.75

5

•  (+)- and (–)-DIPT, diisopropyl tartarate, are also available and sometimes lead to higher

Gao, Y.; Hanson, R. M.; Klunder, J. M.; Ko, S. Y.; Masamune, H.; Sharpless, K. B. J. Am. 
Chem. Soc. 1987, 109, 5765-5780.

97%, 86% ee 97%, 86% ee

(+)-DET =

Katsuki, T.; Sharpless, K. B. J. Am. Chem. Soc. 1980, 102, 5974-5976.

selectivity.

Ti(%)

(+)-DIPT (6.0)

(+)-DIPT (7.5)

(+)-DET (5.9)

(+)-DET (14)

(+)-DIPT (7.5)

(+)-DET (142)

(+)-DET (7.4)

(–)-DET (150)

5

5

4.7

10

5

5

120

°C

0
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–10

–35

–20
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