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Molecular recognition involves non-covalent specific interactions usually between

two molecules (host-guest) and it is responsible for almost all biological processes occurring
in Nature. In addition, molecular recognition is crucial for understanding molecular biology
systems as well as enzymatic catalysis or drug design. The selective recognition of neutral or
charged guests by synthetic receptors is one of the biggest challenge in supramolecular
chemistry nowadays.
Among numerous artificial receptors, hemicryptophanes seem to be particularly interesting.
These ditopic host molecules are capable of the selective recognition of various guest (e.g.
carbohydrates, ammonium salts, zwitterions, anions, or ion-pairs) mainly due to their
inherently chiral rigid cyclotriveratrylene (CTV) scaffold. Nowadays, we can observe the
continuous search for novel hemicryptophanes being able to selective recognition of guest
molecules.

The aim of this doctoral research was the synthesis of novel chiral sucrose-
based hemicryptophanes and to explore their molecular recognition ability. The first part
of my work concerned the synthesis of four unique enantiopure molecular cages (two of them
are water-soluble) consisting of the CTV and sucrose units linked by short ethylene linkers
and their structural characterization. These compounds are the first reported water-soluble
hemicryptophanes with the C;-symmetry so far. Their absolute configuration was determined
by both NMR and ECD spectroscopies supported by DFT calculations. The second part of my
work involved the facile synthesis of four CTV-sucrose-based diasterecisomeric cages (two
pairs of regioisomers) containing p-phenylene linkers. For one of the diaterecisomers
| obtained the X-Ray crystal structure. Moreover, such hemicryptophanes exhibit moderate
binding ability towards 1-methylpyridinium and 1,3-dimethylimidazolium cations. The last
part is focused on four fluorescent diastereoisomeric sucrose-based hemicryptophanes with
naphthyl linkers. These molecular cages were found to be efficient and selective receptors for
choline and acetylcholine. The highest selectivity was observed for one of the M-
stereoisomers towards acetylcholine (Kach/Ken = 3.1). Additional *H NMR studies and DFT
calculations allowed for investigation of its recognition properties and selectivity towards
acetylcholine over choline.



