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Normal Behavior 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NaH 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NaH‐Promoted Oxida&on: Proposed Mechanism 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NaH‐Promoted Oxida&on: Reac&on Condi&ons 

Wang, X.; Zhang, B.; Wang, D. Z. J. Am. Chem. Soc. 2009, 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Na: Inac&ve 
NaOMe: Less efficient 
NaH: Most efficient 

NaH = 2 equiv due to low solubility in THF 

THF 
DMF 
Toluene 
Ether 

Reagents 

Solvents 

THF = Op&mal Solvent 
(preliminary computa&onal study suggest  
the coordina&on of THF to Na atom) 

Concentra&on  0.2 M with respect to alcohol 

Temperature  0 °C ‐ rt 



NaH‐Promoted Oxida&on: Substrate Scope 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B.; Wang, 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R'R

OH

R = Alkyl, R' = Alkyl
R = Alkyl, R' = Propargyl
R = Propargyl, R' = Propargyl

Reaction Failed !!

•  Low yields for  11, 15 
•  5 g scale of 5,6,7,8,13,14 
•  13, 14 in 83 % and 88 %  
  using recovered NaH (2 eq.) 

A reversible hydride 
conjugate reduc.on 
event following the 
alcohol oxida.on 



NaH‐Promoted Tandem Alcohol Oxida&on‐Hydride Conjuga&ve 
Reduc&on of Heterocyclic Allylic Alcohols 

Wang, X.; Zhang, B.; Wang, D. Z. J. Am. Chem. Soc. 2009, ASAP 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NaH‐Promoted Oxida&ve Amida&ons of Some Heterocyclic Aldehydes 

Wang, X.; Zhang, B.; Wang, D. Z. J. Am. Chem. Soc. 2009, 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Conclusion 

Wang, X.; Zhang, B.; Wang, D. Z. J. Am. Chem. Soc. 2009, ASAP 

•  Unprecedented reac&vi&es of NaH uncovered on: 
   1. Alcohol oxida&on 
   2. Tandem allylic alcohol oxida&on‐hydride conjugate reduc&on 
   3. Aldehyde oxida&ve amida&on 

•  A significant level of material accessibility 

•  Opera&onal simplicity  

•  Environmental compa&bility ( no metal residue or decomposi&on waste) 

•  NaH can be recovered and has the same reac&vity  

•  Large scale reac&ons up to 5 g 

•  Could be used for economic prepara&on of pharmaceu&cally meaningful 
  heterocyclic compounds 


