Abstract

The doctoral dissertation is dedicated to the synthesis, characterization, and investigation of a new class of
hybrid macrocyclic compounds — crownphyrinoids. These molecules, combining structural elements of
porphyrins and crown ethers, were obtained through imine condensation reactions. By merging the unique
electronic and coordination properties of the porphyrin core with the flexibility of the crown ether, these
hybrids act as dual macrocyclic ligands capable of selective interactions with various metal cations. The
studies presented in this dissertation illustrate the ability of crownphyrins to bind transition metals (e.g.,
zinc(ll), cadmium(ll), mercury(ll)) as well as alkali metals (e.g., sodium(l), potassium(l)). Structural
characterisation performed using X-ray crystallography, NMR and absorption spectroscopy, and mass
spectrometry, revealed both conformational dynamics and the dynamically covalent nature of these
macrocycles, enabling the formation of dimeric architectures and multinuclear complexes. DFT calculations
provided insights into the structures of coordination compounds whose crystallization proved challenging.
Notably, the incorporation of large metal cations, such as lead(ll), and the imine-to-amide transformation
observed in reactions with palladium(ll) highlight the adaptive nature of these hybrids toward metal ions.
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