Summary of doctoral thesis

“Design, synthesis, and application of modified unclosed cryptands — the catalysts for

reactions carried out under PTC conditions”
MSc. Agata Tyszka-Gumkowska
Thesis advisor: prof. dr hab. Janusz Jurczak

Phase transfer catalysis (PTC) is one of the main synthetic tools used in academic and
industrial chemistry. The current progress in this field is related to the development of the
new types of chemical transformations, but also more effective catalysts. One of the most
robust chiral PTC catalysts employed so far posses hydrogen bond donors in the structure
apart from the quaternary onium salt or the cation-binding macrocyclic fragment. In
particular, this type of the catalysts design, is enable of the substrates preorganization.
However, macrocyclic architectures showing anion affinity have not been fully exploited in

the PTC field.

The aim of this dissertation was to design a new class of macrocyclic PTC catalysts based

on the unclosed cryptands core and to evaluate their catalytic properties.
During the research carried out as part of the doctoral thesis:

o | developed an efficient, high-pressure methodology of post-functionalization of unclosed
cryptands in the lariat arm region;

o after ivestigation of the solid state and complex formation properties of obtained
derivatives, | confirmed their usefulness as potential PTC catalysts;

o | evaluate catalytic properties of the achiral quantenary ammonium salts of unclosed
cryptands, in the alkylation reaction, as well as in the high-pressure diastereoselective
Michael reaction and 1,3-dipolar cycloaddition;

o | employed the chiral unclosed cryptands derivatives in the asymmetric benzylation of N-

(diphenylmethylene) glycine tert-butyl ester.

The acquired knowledge will facilitate the rational design of PTC catalysts, taking advantage
of the structural features of unclosed cryptands, and will enable the studies of new variants

of reactions carried out under PTC protocol.



