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1.Introduction

The difficulties of β-protonation 
 generating the required homoenolate

under catalytic conditions.
 imparting significant enantioinduction

at a remote site from the carbonyl. 

Scheme1. α-Protonaton versus β-protonnation
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Scheme 1. NHC catalysis investigations with acylsilanes for carbonyl anion generation
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2.Results and Discussion- Achiral β-protonation

Achiral β-protonation

The reason for the decreased yield:
 Decreased nucleophilicity for the 

regeneration of the catalyst
 Higher acidity could suppress 

the amount of carbine generated 
in situ



Byproduct

5Achiral β-protonation
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7Achiral β-protonation
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2.Results and Discussion- Enantioselective β-protonation

Enantioselective β-protonation

BINOL and TADDOL in place of BHT 
with NHC precatalyst C led to only 
trace amounts of product.

Simpkin’s base derivatives, 
sparteine, and cinchona alkaloid 
derivatives funished racemic 
products.
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 The divergent pathways of 
β-protonation 

 Oxidation



13Enantioselective β-protonation

The yield was 
still low
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17Enantioselective β-protonation

To prevent the Adol reaction:
 Use sterically hindered NHCs
 The addition of acyl transfer 

catalyst : DMAP

Its Solubility in DCE is low
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24Enantioselective β-protonation
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Achieved a high yielding, highly enantioselective NHC-catalyzed β-protonation using a 
cooperative catalysis approach.
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3.Summary and Outlook

Coopera-
tive

catalysis

Base 
selection 

HBD

cocatalyst
structure

NHC 
catalyst 

structure

Solvent 
polarity 
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