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Catalytic Asymmetric -Oxygen Elimination
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Zirconium-Catalyzed Asymmetric -Oxygen Elimination 
for the Desymmetrization of meso-Ketene Acetals

Significance: A zirconium-catalyzed strategy for 
the asymmetric ring-opening of meso-ketene ac-
etals through -oxygen elimination is disclosed. 
The enantioenriched mono-vinylated cis-1,2-diols 
are furnished in good yields and enantioselectivi-
ties.

Comment: A stereochemical analysis of the ob-
served enantioselectivity was performed using DFT 
calculations. Key steps are both the initial non-sym-
metry breaking hydrozirconation of the alkene and 
the asymmetric -oxygen elimination.

Selected examples:

(R,R)-(ebthi)ZrCl2 (2.5 mol%)
LiAlH4 (1.5 equiv)
NMP (0.5 equiv)

2-MeTHF
23 °C, 4 h

• up to 99% yield
• up to 94% ee
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Regiodivergent b-O elimination:
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Proposed mechanism:

[Zr] (2.5 mol%)
LiAlH4 (1.5 equiv)
NMP (0.5 equiv)

2-MeTHF
18 °C, 9 h
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enantioenriched regioisomers
64% yield, 1.1:1 ratio

83% ee 78% ee

enantioenriched 
mono-vinylated diols

asymmetric
β-O elimination
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