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Abstract:  
In the Kulak group we develop metal complexes for the interaction with biomolecules. Our motivation is that 

manipulation of disease-related nucleic acids or proteins bears a potential for combating various diseases.  

The degradation of pathogenic structures like amyloidogenic peptides is of high importance for therapeutic 

purposes. [1] Such a cleavage can be carried out by so-called proteases. As synthetic chemists we seek for small 

metal complexes that do the same job like natural enzymes, but come with some advantages concerning stability, 

prize and accessibility to rational design. Some of the artificial proteases developed so far are based on metal 

complexes (Cu2+, Co3+) of the macrocyclic ligand cyclen (1,4,7,10-tetraazacyclododecane) and its oxygen analog 

oxacyclen (1-oxa-4,7,10-triazacyclododecane).[2] Their proteolytic activity, which has been known in the 

literature for a couple of years already, is relatively low though when compared to natural enzymes.[3]  

In this presentation, the application of cyclen-based metal complexes as artificial metalloproteases for the cleavage 

of model proteins will be discussed. Approaches for increasing their efficiency will be presented: heteroatom 

exchange and the mono N-alkylation resulting in micelle formation. The proteolytic activity of these derivatives is 

comparable to that of the most efficient artificial systems known so far, which require covalent bond formation 

with the protein to be cleaved and immobilization on solid support, respectively.[4] Insights into the 

characterization of metallomicelles will be also provided.  
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