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  A bifunctional molecular catalyst built up of  L -proline grafted 
polyoxometalate for one-pot three-component green 
synthesis of heterocycles  

 The covalent combination of the catalytically active 
Anderson-type polyoxometalate with an organo-catalyst, 
proline, was used as a protocol to construct the organic-
inorganic hybrid bifunctional molecular catalyst in one-
pot multistep tandem synthesis, enabling one-pot alcohol 
oxidation/three-component continuous catalytic syntheses 
of pharmacological heterocyclic compounds in high yields 
and selectivity. 
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 Electrochemical transformation of  D , L -glutamic acid into 
acrylonitrile 


