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Enantioselective Functionalization of Internal 
Alkenes

Significance: The authors developed an enantio-
selective introduction of electrophilic oxidants into 
internal alkenes by using a hetero-ene reaction. A 
Lewis-acid-assisted Brønsted-acid system en-
ables this transformation with high selectivity.

Comment: The utility of this transformation was 
demonstrated by the derivatization of the prod-
ucts to give various valuable chiral compounds. A 
reaction mechanism is proposed on the basis of 
mechanistic experiments.
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Transformation of product:

CuBr2⋅SMe2 (5 mol%)
EtMgCl

73% yield
100% enantiospecificity

rr = 3:1 (α/γ)
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SH

72% yield
100% enantiospecificity
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LiAlH4, Et2O
0 °C to 23 °C

94% yield
95% enantiospecificity

rr = 3:1 (γ/α)
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74% yield
99% enantiospecificity
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OH
1. Me2SO4, Et3N
    CH2Cl2, 23 °C

2. PhMgBr, THF, 0 °C
    then
    P(OMe)3, MeOH, 23 °C

71% yield
96% enantiospecificity
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proposed transition state

CH2Cl2, –70 °C, 14–23 h

DME, –70 °C to 0 °C
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