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The purpose of this Ph.D dissertation is the synthesis of new chiral receptors and the study of their
affinity to carboxylate anions. The new chiral receptors were designed applying the method of
attaching a chiral fragment to arbitrarily selected platforms, responsible for binding of carboxylate
anions using building blocks containing hydrogen bond donors. In addition, the protected derivatives
of glucosamine and glucuronic acid have been used as elements contributing to chirality, which
constitute an extremely attractive building blocks due to its easy availability, inherent chirality and
wide modification possibilities.

Conducted research within the framework of the doctoral thesis were aimed at: (i) designing and
synthesis of a series of chiral receptors that differ in geometry of the binding site, the nature of
hydrogen bond donors as well as chiral fragments; (ii) investigating the complex-forming properties of
the receptors obtained and their ability to chiral recognition of anions; (iii) structural studies of the
receptors obtained and their complexes with anions, using NMR and RAS techniques.

The results presented in the part “Own Research” show the dependence of chiral recognition on the
medium in which the complexation and formation of diastereomeric complexes takes place. In the
group of simple diamide receptors the highest affinity to carboxylate anions was shown by ligands
based on the five-membered aromatic ring, especially by azulene-derived receptors. Evaluation of
receptors with well-defined backbones to bind carboxylates in demanding solvents, i.e. DMSO with
added water, showed that to achieve satisfactory chiral recognition values it is important not only the
appropriate distribution of hydrogen bond donors and their number, but also their correct
conformation, which should ensure effective interactions of the chiral fragment with the side-chain of
the chiral guest. Studies on the impact of changing protecting groups of the sugar substituent, and
hence its size and nature, have shown that it is possible to control the direction of chiral recognition.

The knowledge obtained during our studies provides a deeper insight into the relationship between
the size and geometry of the binding pocket and the distribution of hydrogen bond donors, as well as
the relationship between their conformation and the nature of the chiral fragment, which in turn
promotes better assessment of the chiral diagnosis. Thus, my research opens the way to their practical
use, especially in asymmetric catalysis, the distribution of racemic mixtures and chiral molecule
transport.



