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Abstract: 

 
Asymmetric catalysis is superior to classical resolution and chiron/auxiliary approaches and is 

currently reaching the level of mimicking biological processes. Asymmetric organocatalysis, viz. 

performing organic reactions under the catalytic influence of small chiral organic molecules, in 

particular, has developed in the last twenty years as a powerful alternative to metal and enzyme 

mediated reactions.  These reactions do not require anhydrous and anaerobic medium and often 

proceed under mild and environmentally friendly conditions in the presence of substoichiometric 

amounts of chiral organocatalysts. Various multi-component and cascade reactions are now 

efficiently catalyzed by small, simple, chiral organic molecules.  

 
The term organocatalysis was coined by Mac Millan and along with him Barbas, List and many 
others have pioneered this area since the year 2000. Historically, asymmetric organocatalysis 
began when Bredig performed addition of HCN to benzaldehyde in the presence of 
quinine/quinidine to afford the product in less than 10% ee. Proline catalysed synthesis of 
Wieland-Miescher ketone was reported in the 1970’s. However, the mechanism of these 
reactions was poorly understood until the year 2000. Now different activation modes of covalent 



catalysis and non-covalent catalysis are clearly recognized. Selected applications of asymmetric 
organocatalysis in the synthesis of complex molecules reported from our laboratory as outlined 
below will be discussed in this lecture.  
 
Since aminophosphonate moiety mimics the tetrahedral transition state of carboxylate in peptide 
bond hydrolysis, catalytic asymmetric approaches to synthesis of aminophosphonates, 
aminosulfones and aminocarboxylates, bearing a tetrasubstituted α-chiral center, has been 
achieved in our laboratory via Michael addition of various phosphonates, sulfones and esters to 
electron deficient alkenes in the presence of chiral thiourea and squaramide organocatalysts. 
Asymmetric synthesis of aminosulfones is also of considerable interest because sulfone is an 
easily amenable functional group and many sulfone based drugs are currently available in the 
market. Asymmetric synthesis of highly functionalized compounds by treating various 1,3-
dicarbonyl compounds with nitroalkenes will also be discussed. 
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