
1  

Available online www.jocpr.com 

Journal of Chemical and Pharmaceutical Research, 2024, 16(6):1-2 
 

 

 
           Commentary Article 

ISSN : 0975-7384 

CODEN(USA) : JCPRC5 
 

 

Recent Advances in the Synthesis of Chiral Pharmaceuticals Using 

Biocatalysis 

Chenjie He
*

 

Department of Nanotechnology, Peking University, Beijing, China 

Received: 27-May-2024, Manuscript No. JOCPR-24-139554; Editor assigned: 29-May-2024, PreQC No. JOCPR-

24-139554 (PQ); Reviewed: 12-Jun-2024, QC No. JOCPR-24-139554; Revised: 19-Jun-2024, Manuscript No. 

JOCPR-24-139554 (R); Published: 26-Jun-2024, DOI:10.37532/0975-7384.2024.16(6).168. 

 

DESCRIPTION 

Drug research has undergone a substantial evolution as a result of recent developments in the biocatalytic synthesis 

of chiral medicines, which provide effective and long-lasting processes for producing enantiomerically pure 

molecules. Chirality is important for both the safety and effectiveness of drugs since various enantiomers of the 

same molecule might have varied effects on the body's metabolism and pharmacological actions. The production of 

chiral medicines with high yield and purity is made possible by biocatalysis, which uses the efficiency and 

specificity of enzymes to catalyze stereoselective processes. The synthesis of chiral medicines can be achieved by 

biocatalytic techniques, which are examined in this article along with their benefits, drawbacks, and potential 

applications. 

 

When chiral medicines are being synthesized, biocatalysis has a number of benefits over conventional chemical 

techniques. Precision control over the stereochemistry of the product is made possible by the exceptional selectivity 

of enzymes for certain substrates and reaction circumstances. The production of undesirable byproducts is reduced 

and purifying procedures are made easier by this high selectivity. In comparison with traditional chemical synthesis 

methods, biocatalytic reactions often take place in moderate environments (such as room temperature, pressure, and 

aqueous media), using less energy and producing less waste. Because enzymes are versatile catalysts that may 

facilitate a broad range of chemical transformations needed for pharmaceutical production, biocatalysis is relevant 

to a variety of chemical transformations. These processes include oxidation, reduction, hydrolysis, and conjugation. 

Chiral drug synthesis uses a variety of biocatalyst classes, each with special benefits. Hydrolases, which include 

lipases and proteases, catalyze hydrolytic processes that aid in the creation of very stereochemically pure esters and 

amides as well as the resolution of racemic mixtures into their respective enantiomers.  Oxidoreductases facilitate 

the asymmetric  synthesis  of  alcohols,  ketones and  other  functional  groups by catalyzing oxidation and reduction 
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processes. They are related to alcohol dehydrogenases and cytochrome P450s. Transferases, including 

glycosyltransferases and transaminases, catalyze the transfer of functional groups, which makes it easier to 

synthesise nucleotides, sugars, and chiral amines. Through creative methods, recent developments in biocatalysis 

have increased its use in the manufacture of chiral drugs. For particular pharmaceutical applications, enzyme 

engineering which includes rational design and a directed evolution technique improves enzyme stability, substrate 

selectivity, and catalytic efficiency. These engineering techniques have expanded substrate tolerance and 

strengthened the robustness of the enzyme under industrial circumstances. In a single reaction vessel, starting 

materials can be sequentially transformed into complex chiral intermediates or end products by the use of multi-

enzyme cascade reactions. By reducing the need for intermediary purification processes and optimizing atom 

economy, cascade biocatalysis increases efficiency. The integration of several reaction stages, scalability, and 

process control are benefits of continuous flow biocatalysis. Flow systems reduce the amount of solvent used and 

waste produced, provide fine control over reaction parameters, and increase productivity. 

 

Biocatalysis has a number of benefits, but a number of obstacles prevent it from being widely used in the production 

of pharmaceuticals. The variety of compounds that can be effectively produced by biocatalytic methods is restricted 

by the substrate specificity of enzymes. Research continues to be focused on creating enzymes with wider substrate 

tolerance. To facilitate large-scale manufacturing and commercial viability, enzyme stability and activity under 

industrial circumstances (such as high temperatures and organic solvents) need to be improved. When compared to 

conventional chemical catalysts, the cost of preparing enzymes, cofactors, and biocatalysts may be more. To save 

manufacturing costs, biocatalytic process optimization and enzyme recycling techniques are critical. A number of 

important areas will be the focus of future biocatalysis research for chiral drug production. Enzyme immobilization 

strategies increase the scalability and economic feasibility of enzymes by improving their stability, facilitating 

continuous operation, and enabling reuse in numerous reaction cycles. Hybrid procedures (such as chemo enzymatic 

synthesis) that combine chemical and biological catalysis leverage the benefits of both techniques to effectively 

access complicated chiral structures. The development of new biocatalysts for particular pharmaceutical 

applications is made possible by taking use of microbial diversity and metabolic pathways through the use of 

genome mining and synthetic biology techniques. 

 

Finally, new developments in biocatalysis have completely changed the synthesis of chiral medicines, providing 

efficient, sustainable, and stereochemically pure pathways for the creation of new drugs. Biocatalytic technologies 

are advantageous in the pharmaceutical production process because to their great selectivity, environmental 

friendliness, and adaptability. For biocatalysis to be used more widely in industrial production, issues with substrate 

scope, operational stability, and cost effectiveness must continue to be addressed. Through further investigation and 

advancements in technology, biocatalysis has enormous potential to aid in the identification and creation of novel 

chiral pharmaceuticals that fulfill unfulfilled medical requirements and enhance patient outcomes across a range of 

therapeutic domains. 


