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Project description (2 page max):

The proposed work aims to integrate a photochemical event and an electrochemical step within
the same reaction pathway, thereby uncovering new pathways in synthetic chemistry. Inspired by
nature's use of two visible-light photons to drive complex reactions in photosynthesis, we will in-
stead introduce one photon and one electron (or hole) into a photocatalyst.
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SCUOLA DI DOTTORATO IN SCIENZE MOLECOLARI

The integration of a homogeneous photocatalytic system into an electrochemical cell, termed
electro-photocatalysis, will enable us to access photocatalysts with unprecedented high-energy
levels (Figure A).

These photocatalysts, characterized by extreme redox potentials, will facilitate highly demanding
chemical reactions (figure D). For instance, in the case of reduction, a redox potential exceeding -3
V will be reached, allowing the photocatalysts to achieve single-electron reduction of various chal-
lenging substrates.

Moreover, the high energy of the photocatalysts will be utilized to conduct depolymerization reac-
tions, enabling the chemical upcycling of polymers into small molecule feedstocks as a method of
plastic waste valorization. Challenging reductive polymerization reactions will also be targeted,
with the aim of providing new strategies to build complex polymeric architectures.

The catalysts will be derived from the modification of inexpensive and readily available commer-
cial dyes. We will thoroughly characterize the obtained photocatalysts using the techniques of or-
ganic physical chemistry. Our aim is to understand their reactivity in both photochemical and elec-
trochemical spaces (Figures B-C).



