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β-Ketonitriles are versatile starting materials, not only for the 
preparation of a myriad of heteroaromatic compounds (e.g. 

pyrimidines, pyrazoles, thiophenes and quinolones), but also for 
their potential to readily afford enantiomerically enriched β-hydroxy 
carboxylic acid derivatives, with applications for the synthesis 
of valuable Active Pharmaceutical Ingredients such as non-
proteinogenic amino acids for peptidomimetics, a variety of natural 
products, as well as statins. Traditionally, β-ketonitriles have been 
prepared by using a variety of often harsh, toxic, environmentally 
unfriendly and expensive metal-mediated methods. More recently, 
two greener methods have emerged which generally entail mild, 
base (KtAmyl and KtBuO)-promoted acylation of alkyl nitriles 
under ambient conditions. Importantly, these methods were also 
applicable to enolizable esters, although in some cases the use 
of excess reagents, excess base and high temperatures were 
necessary to obtain the desired products in moderate yields. A 
significant solvent dependency was also observed when applying 
these milder reaction conditions. Inspired by these methods, 
we sought to develop similar, preferably more efficient reaction 
conditions, not only for the preparation of simple aliphatic 
and aromatic β-ketonitriles, but also for the direct and atom 
economical ring-opening of lactones to afford chemically versatile, 
“trifunctionalised” hydroxylated β-ketonitriles. Furthermore, 
we have demonstrated that these and related compounds can 
be successfully applied as substrates for the green, and often 
enantioselective preparation of important β-hydroxy and β-amino 
acid derivatives through nitrile hydratase, nitrilase, amidase and 
carbonyl reductase facilitated biotransformations. We are currently 
investigating various potential applications of the lactone-derived 

β-hydroxynitriles, including the stereoselective synthesis of 
heterocyclic compounds such as alkaloids through ring closure.
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