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In this thesis the studies on the application of enzyme-enzyme nad enzyme-metal systems in the
synthesis of selected esters are presented. Target esters are valuable compounds in food and cosmetic
industry. Moreover, some of them are imoprtant building blocks in the synthesis of biologically active
compounds.

In the first part of the thesis the studies on application of dialkyl carbonates as alkoxy group donors
for the enzymatic esterification of carboxylic acids are shown. The impact of water content on the
reaction yield was examined. The alternative mechanism of enzymatic esterifiction with dialkyl
carbonates was proposed. The plausible pathway considered the carbonate structure. The influence of
biocatalyst on reaction course was determined. The obtained results indicated that, the mixture of five
enzymes is much more effective catalyst of the studied reaction than single enzyme. This is the first
example of the multienzymatic system, which effectively and enantioselectively catalyses the enzymatic
esterification.

In the second part the studies on the application of trialkyl orthoesters for enzymatic esterification
of 3-aryl-4-pentenoic acids are shown. The optimization studies of the process were conducted,
considering the influence of the alkoxy group donor structure, biocatalyst, time and temperature on the
reaction course. The enantiomerically enriched and enantiopure esters were obtained under developed
enzymatic kinetic resolution (EKR) conditions.

In the next part of the thesis, previously developed procedure was used for enzymatic kinetic
resolution of racemic 3-hydroxy-3-arylpropanoic acids. The optimization studies were performed,
considering the influence of alkoxy group donor structure, biocatalyst, solvent, time and temperature on
the re action course. Subsequently, the developed EKR protocol was extended to enzymatic dynamic
kinetic resolution (EDKR) via introduction of the racemization catalyst (transition group metal complex).
At first, the studies on chemoselective racemization of 3-hydroxy-3-arylpropanoic acid were conducted.
Whereas, under the same reaction conditions, the racemization of enantiomerically pure ester of studied
acid did not occur. Next, EDKR protocol was optimized, leading to enantiomerically enriched and
enantiopure esters with twofold higher yields than in EKR reactions (more than 80%). This is the first
example of EDKR of racemic 3-hydroxy-3-arylpropanoic acids.

The major advantages of developed procedures are the simplicity of product isolation and
purification, recovery of biocatalyst and metal catalyst, low cost, high efficiency and excellent
enantioselectivity. In addition, the possibility of reusability of byproducts (corresponding alkyl alcohol
and ester) recycling is crucial for the technological scale synthesis.



