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    The development of new chiral organocatalyst is very important for obtaining of a chiral 
product with a high optical purity in a catalytic asymmetric reaction. Therefore, the 
development of an effective organocatalyst for this reaction is a significantly challenging task. 
Most recently, we have developed chiral amino amide organocatalyst showing a high level of 
catalytic activities in some asymmetric reactions.1 Recently, small synthetic peptides have been 
demonstrated to be effective catalysts for an increasingly wide array of asymmetric reactions.2 
In many cases, these peptide catalysts have enabled novel multifunctional substrate activation 
modes and unprecedented selectivity manifolds. 
    In this study, new small peptide organocatalyst X confused both proline amide and dipeptide 
sites in the single molecule was designed and synthesized as a new small peptide organocatalyst. 
This catalyst contains a primary amino group acting as an enamine formation site as well as 
hydrogen bond formation site, secondary amide groups for forming hydrogen bonding site to fix 
substrates for obtaining superior stereoselectivities in an asymmetric reaction. Furthermore, 
pyrrolidine ring of proline amide as backbone, alkyl or aryl groups on the peptide chain and also 
polycyclic aromatic groups on amide group may act as a steric and electronic influences sites. 
The catalytic capability of the obtained organocatalyst X was tried in the asymmetric aldol 
reaction of various ketones A with aldehydes B. The aldol reaction is one of the most versatile 
reaction for the constructions of carbon-carbon bond formation reaction.3As a results, the 
peptide catalyst Y showed good to excellent catalytic activities in this reaction to afford the 
corresponding chiral aldol products C in good to excellent chemical yields  (up to 99%) and 
stereoselectivities [up to syn:anti 20:80, up to 99% ee (anti)].  
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