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ABSTRACT 

Supramolecular chemistry is a sub-field of chemistry that creates and studies systems 

composed of many molecules connected via non-covalent interactions. Molecular capsules, being one 

of the types of such supramolecular systems, possess well-defined cavities that enable them to 

encapsulate small molecules (guests) and place them in a specific local environment (different from 

the bulk environment outside the capsule). This feature allows the capsules to find numerous 

applications, for example in molecular recognition, separation, and catalysis.  

The aim of the work was to explain the mechanism of mechanochemical encapsulation of 

fullerenes inside peptidic molecular capsules, check the dynamics of the guest in the cavity and study 

the stability and structure of such capsules depending on the environment. The work also included 

research on the structural modifications of the capsules by changing the length of the peptide chain, 

the character of the N-terminal groups, and additional coordination bonds.  

As a result of the work, I have proposed a mechanism of fullerene complexation inside peptide 

molecular capsules that involves the destruction of their secondary structure during milling in 

a ball-planetary mill. I have also developed a method of determination of the effectiveness of self-

assembly using electron circular dichroism (ECD) spectroscopy. The models for the behavior of 

fullerene inside the molecular capsule have also been proposed. I also obtained molecular capsules and 

their complexes based on hydrazides of mono-, di-, tri-, and tetrapeptides with different groups at 

N-termini. I have also developed a method for the synthesis of a covalent molecular capsule using 

additional intercalating compounds. 

These results significantly expanded the set of available peptide molecular capsules, allowed 

to propose a new encapsulation mechanism, and showed the usefulness of the methodology based on 

circular dichroism spectroscopy in the study of self-association processes. 

 

 


