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The main objective of my work was to investigate the influence of substituents in
meso positions on the spatial structure of the hydrogen bond network and on the
physicochemical properties of amide-corroles.

In my venture, | focused on synthesis and on studying the competition between intra-
and intermolecular hydrogen bonds. | started my work with the optimization of the method of
synthesis of corroles with -CO>Me groups in the meso-5 and meso-15 positions. These
substituents ensured the required stability of the obtained dyes and did not generate significant
steric hindrance, in contrast to the commonly used aryl groups. This allowed the assessment
of the influence of the size of these substituents on the ability of corroles to form organized
structures. My further attention focused on the meso-10 corrole substituent. When the structure
allows it to change its conformation, it acts both as an initiator of self-organization and stabilizes
the obtained aggregates both in the crystal and in the solution. When short linkers are
introduced, the mode of formed hydrogen bonds changes - intramolecular bonds are promoted
and the ability of the compound to self-assembly is inhibited. Further research on molecules
comprising of two covalently connected corroles showed an interesting dependence of the
used solvent on the motif of the assembled hydrogen bonds. The use of polar, aprotic solvents
prevents the self-assembly of the obtained bis(amido-corroles). The opposite effect is
observed when hexafloroisoproponal is used, which promotes aggregation. In the solid state,
we observe the influence of the solvent by changing the mode of hydrogen bonds. Non-polar
solvents support the formation of intramolecular hydrogen bonds, while the addition of polar
solvents changes the bond mode to intermolecular.

The culmination of my work was obtaining biomimetic donor-bridge-acceptor (DBA)
corrole derivatives. The incorporation of corrole and perylene bisimide (PDI) in one molecule,
linked by amino acid bridge, allowed to study the factors responsible for the rate of electro-
transfer. The structure of the applied donor and elector acceptor promoted self-organization.
As a result, when the aprotic measurement environment is applied, we observe compound
folding and intramolecular interactions supported by hydrogen bonding from the amino acids
in the linker. As a result of the existence of three key intramolecular hydrogen bonds, the
through-space distance between electron-donor and electron-acceptor is small and the
electron transfer is very fast. The obtained compounds are excellent biomimetics that allow to
deepen the knowledge on both electron transfer (ET) and hole transfer (HT) in complex natural
systems. The developed synthetic methodologies are efficient, and the interesting properties
of the synthesized compounds give them great future application potential.



