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ABSTRACT

Ugi and Passerini reactions are widely used for the synthesis of peptidomimetics
that are able to imitate the properties of natural peptides. Those reactions are usually
performed in chlorinated organic solvents. However, because of their toxicity,
new reaction media for peptidomimetics synthesis are being searched to eliminate
organic solvents. An aqueous solution containing surfactant aggregates such as
micelles or vesicles is one of the promising solvents. It is an alternative reaction
medium due to its catalytic effect on reactions and its possible compatibility with
enzymatic reactions.

The purpose of my doctoral thesis is to develop optimal reaction conditions
for performing chemoenzymatic multicomponent Ugi and Passerini reactions
in the presence of aqueous surfactant system and to extend this methodology
to the synthesis of ciprofloxacin-based peptidomimetics.

An efficient synthesis of the Ugi reaction products in an aqueous surfactant
system was developed for the purpose of this dissertation. Physicochemical tests have
confirmed the presence of surfactant aggregates in pure water. Obtained results
revealed a beneficial effect on the selectivity of the Ugi reaction. Afterwards,
the sequential synthesis of peptidomimetics was performed, combining enzymatic
oxidation of alcohols and amines to aldehydes, followed by their direct use as
substrates in Ugi and Passerini reactions. As a result of the research presented in this
thesis, the first example of the Passerini reaction with amine as an aldehyde substitute
was performed in the micellar solution. Finally, the studies were extended for
the functionalization of ciprofloxacin, one of the fluoroquinolone antibiotics, using
the Passerini reaction in aqueous solution and in acetic acid. Developed procedures
enable carrying out the multicomponent reactions in agueous solutions instead of toxic
organic solvents, in accordance with the principles of "green chemistry."



