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Asymmetric Synthesis of α-Heterocyclic 
Tertiary Boronic Esters

Significance: A novel and efficient asymmetric 
synthesis of α-heterocyclic tertiary boronic esters 
has been disclosed. Subsequent oxidation fur-
nished several α-heterocyclic tertiary alcohols in 
high yield with excellent enantioselectivity. More-
over, protodeboronation of the boronic esters 
using TBAF∙3H2O or CsF gave highly enantio-
enriched 1-pyridyl-1-arylethanes.

Comment: The described protocol is very versa-
tile since it has a broad substrate scope and uses 
easily accessible starting materials. However, de-
pending on the nature of the heterocycle, some 
intermediate tertiary boronic esters are prone to 
protodeboronation during oxidation, leading to re-
duced yields.

Het = substituted pyridines, protected indole, protected           
          tetrahydropyridine
Cb = N,N-diisopropylcarbamoyl

Selected examples:

1. s-BuLi (1.2 equiv)
    Et2O, –78 °C, 20 min

2. HetBpin (1.5 equiv)  
    PhMe or Et2O, –78 °C, 1 h
3. MgBr2/MeOH (1.2 equiv)
    –78 °C, 1 h, 25 °C, 16 h
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THF, 25 °C, 1 h

or TBAF⋅3H2O (1.5 equiv)
     PhMe, 25 °C, 30 min
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H2O (1.1 equiv)

dioxane, 25 °C, 2 h
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up to 82% yield
er up to 99:1

up to 92% yield
er up to >99:1

up to 82% yield
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er up to 99:1
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er up to 98:2
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er up to 79:21
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er up to 99:1
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er up to 99:1

up to 92% yield
er up to 94:6

up to 92% yield
er up to >99:1

up to 88% yield
er up to 99:1
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