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Stereoselective carbon–carbon bond formation is a pivotal process in the asymmetric construction of the 
skeletal frameworks of complex chiral molecules from simple starting materials. Catalytic C─C coupling 
through aldol addition is particularly valuable in asymmetric synthesis because of its potential for 
stereodivergent product generation, by which multiple stereoisomeric products can be derived from common 
synthetic building blocks.[1] 

Using enzyme catalysis (i.e. carboligases), molecular complexity can be rapidly built up under mild 
conditions, without the need for protecting sensitive or reactive functional groups, with high chemical 
efficiency and often with uncompromised stereochemical fidelity.[2] In this sense, suitably engineered already 
known and newly discovered carboligases are promising candidates to fuel future developments in the field. 
Aldolases catalyze a highly ordered, stereoselective addition of a carbon nucleophile (i.e., the aldol donor), 
which typically is a ketone enolate (class II) or transiently formed enamine equivalent (Class I), to a carbonyl 
electrophile (i.e., the aldol acceptor), which typically is an aldehyde. 

In this seminar a thermostable Class I D-fructose-6-phospate aldolase (FSA), a Class II 2-keto-3-deoxy-L-
rhamnonate aldolase (YfaU), and a 3-methyl-2-oxobutanoate hydroxymethyltransferase (KPHMT) with 
promiscuous aldolase activity, all of them from E. coli, will be presented for a diverse synthetic applications 
(Figure 1).[3] Wild-type and variants of these aldolases will be discussed in terms of substrate tolerance, 
stereoselectivity and product formation. 
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Figure 1. Aldol addition catalyzed by FSA, YfaU and KPHMT. 
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