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Fukuzumi, 1998, ACIE 

 

Direct observation of radical intermediates While Investigating the 

Redox Behavior of Thiamin Coenzyme Models: 

Angew. Chem. Int. Ed. 1998, 37, 992–994 

 With low-temperature (233 K) cyclic voltammetry and EPR spectroscopy. 

 

 The enolate form of Breslow intermediate has a strong reducing ability 

(E0ox = −0.95 ∼ −0.97 V) and fast electron transfer property. 
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NHCs catalyze the oxidative  decarboxylation of pyruvate: 

Science 2001, 294, 2559  
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The use of α,β-unsaturated aldehydes as substrates for NHC catalysis: 
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Biomimetic carbene-catalyzed oxidations of aldehydes using TEMPO: 

The carbene structure does not influence oxidation to a large extent. 
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Biomimetic carbene-catalyzed oxidations of aldehydes using TEMPO: 

Suggested mechanism (X=N, CH) 
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NHC catalyzed oxidations of aldehydes to esters: chemoselective 

acylation of alcohols in presence of amines: 

 The carbene has a dual role: (a) it catalyzes the oxidation and (b) it activates the 

alcohol. 

 

 

 

 Preferable activation of the alcohol by H-bonding to the carbene thereby increasing 

the alcohol nucleophilicity. 
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Ohmiya, 2019, JACS 

N-heterocyclic carbene-catalyzed decarboxylative alkylation of 

aldehydes: 

 Redox-active esters that can accept one electron and then liberate an alkyl radical. 
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N-Heterocyclic Carbene-Catalyzed Decarboxylative Alkylation of 
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J. Am. Chem. Soc. 2015, 137, 2416−2419 

 

Rovis, 2014, JACS;  Chi, 2015, JACS 

Enantioselective NHC-catalyzed β-hydroxylation of enals: 
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NHC-catalyzed enantioselective synthesis of 3,4-disubstituted 

cyclopentanones from enals: 

non-nucleophilic solvent 
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Ye, 2017,  Chem. Sci. 

NHC-catalyzed oxidative [3 + 2] annulation of dioxindoles and enals: 
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NHC-catalyzed γ-dihalomethylenation of enals by single-electron 

transfer: 
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Sun, 2016,  ACIE 

NHC-catalyzed γ -dihalomethylenation of enals by single-electron 

transfer: 
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Chi, 2014,  OL 

N-Heterocyclic carbene organocatalytic reductive β,β-coupling 

reactions of nitroalkenes: 
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N-Heterocyclic Carbene Organocatalytic Reductive β,β-Coupling 

Reactions of Nitroalkenes: 
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NHC-catalysed reductive coupling of nitrobenzyl bromides and 

activated ketones or imines: 



4. Reactions of aldehydes as the terminal reductants 

25 Nat. Commun. 2016,  7, 12933 

Chi, 2016,  NC 

NHC-catalysed reductive coupling of nitrobenzyl  bromides and 
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NHC-catalysed reductive coupling of nitrobenzyl bromide and nitroalkene: 
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Synthesis of indanes via NHC-catalyzed single-electron-transfer processes: 
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 Summary of NHC-catalyzed SET reactions: 

 Outlook 

 Identification of new SET oxidants (and reductants) 

 Design of new carbene catalysts  

 Assembly of challenging products 

 Mechanistic studies (J. Am. Chem. Soc. 2019, 141, 1109−1117) 
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Enantioselective NHC-catalyzed β-hydroxylation of enals using 
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 The nitro group in the oxygen transfer step. 
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