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Photosynthesis is one of the most inspiring phenomena in Nature. In plants and bacterial cells it is
primarily used to synthesise organic molecules, by converting light into chemical energy. Efforts to
replicate this process in laboratory settings, led to development of a new branch of organic synthesis —

photocatalysis.

Broad application of photochemistry give a promise of environmentally-friendly organic synthesis,
due to employment of light — a renewable energy source, which fits in perfectly with the principles of
green chemistry. Most of the photocatalytic reactions developed in recent years rely heavily on the use
of precious metals complexes (ruthenium and iridium) as catalysts. However, potential toxicity and
high costs of these metals renders them unsuitable for many applications (i.e. in drug synthesis).
Therefore, one of the current goals of photocatalysis is to replace them with cheap and non-toxic
organic dyes. The ability to tune the properties of substrates to the reactivity of a catalyst, by means of

functional groups activations, present a solution to the aforementioned problem.

The aim of this work was to develop novel photocatalytic radical reactions based on readily
available and non-toxic organic dyes, by employment of inert functional groups activation

strategy.

In the first part of this work, | presented an unprecedentent light-driven, vitamin Bj,-catalyzed
method for the generation of acyl radicals from S-2-pyridyl thioesters. The synthetic potential of this
methodology was demonstrated in the Giese-type acylation of electron-deficient alkenes. Mechanistic
studies revealed that the reaction proceeds via a radical pathway with the key steps involving the

formation of an acyl-Co(l11) complex and subsequent photolysis of the Co-C bond.

In the second part of this work, | focused on development of a metal-free photoredox strategy for
the formation of alkyl radicals from Katritzky salts — redox-activated primary amine derivatives. The
developed methodology was employed in C(sp)*-C(sp) and C(sp)3-C(sp)® bond forming reactions.
Mechanistic studies confirmed the photocatalytic mechanism of the reaction and contributed to the

elucidation of unexpected differences in reactivity of different types of pyridinium salts.



