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Exploiting the catalytic promiscuity of hydroxynitrile lyases (HNL), we applied these 

enzymes in asymmetric Henry reactions under continuous flow conditions. Biocatalytic C–C bond 

formation remains challenging due to limited enzyme stability and incompatibility with non-

conventional reaction media. Here, we present an efficient strategy combining enzyme 

immobilisation with continuous flow processing to enable highly enantioselective Henry reactions. 

The enzymes were immobilised on organically modified silica monolithic microreactors 

and applied in a biphasic system under continuous flow conditions. This setup enabled efficient 

synthesis of chiral β-nitroalcohols, important building blocks in the synthesis of biologically active 

compounds, from aromatic aldehydes and nitroalkanes. 

The system delivered (R)-1-phenyl-2-nitroethanol with excellent enantioselectivity (>99% 

ee) and demonstrated stable performance during extended operation. The monolithic reactor 

architecture ensured efficient mass transfer and robust catalyst integration, while spectroscopic 

analysis confirmed stable enzyme immobilisation, highlighting the advantages of covalent 

attachment. 

Overall, this work establishes a robust and scalable platform for asymmetric Henry reactions, 

thereby expanding the applicability of HNL in continuous-flow biocatalysis. 
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