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This study aimed to expand the application of new catalytic properties of selected 

hydrolases in organic synthesis. The application of enzymes plays a key role in the synthesis 

of the high-value-added compounds from simple substrates due to their high selectivity and 

promiscuous properties. Enzyme promiscuity is defined as the capability of an enzyme to 

mediate reactions, which are divergent from their natural role. To achieve the goal, the 

promiscuous hydrolases were used in the single and cascade reactions.  

In particular, the: (1) highly (E)-selective method for the synthesis of α,β-unsaturated 

cyanoacetic acid esters via cascade Knoevenagel reaction was designed, (2) the one-pot 

chemoenzymatic Ugi reaction was expanded, and (3) the influence of substrates in the Ugi 

reaction was investigated. Furthermore, (4) the stereodivergent cascade Passerini reaction 

enabling the formation of diastereoisomerical α-acyloxycarboxamides with an excellent 

enantiomeric excess were presented.  

The stereoselective synthesis by classical methods is generally very challenging, 

therefore an important issue of the presented studies was to check the influence of hydrolases 

on the stereochemical course of the reaction. In addition, for the first time, an efficient assay 

for the determination of enzyme promiscuity in the perhydrolysis reaction was developed. 

These studies have concluded with the development of an effective, fast and safe method for 

peracid formation.  

  



 


