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Short Abstract:
Despite classical silicon-based solar cells still retain the best efficiency values in the photovoltaic scenario, the
scientific research for finding alternative technologies able to convert solar energy into electric current is
remarkably thriving nowadays. For example, a proper alternative is necessary for the field of building-integrated
photovoltaics, where properties like transparency and color modulation are fundamental to fulfil specific
aesthetic and operational conditions. Dye-Sensitized Solar Cells (DSSCs) meet many requirements in this field
thanks to their low production costs, the opportunity of employing glass, plastic and flexible substrates, the
almost complete independence of their efficiency from the angle of the incident light, the tunability of their
color, and the possibility of producing semi-transparent devices. Among all the DSSC components, I can
undoubtedly assert that the key-element of a DSSC is the photosensitizer, which can be a totally organic
molecule, able to harvest solar light and start an electron-transfer process which leads to the production of
electric current.
The goal of my research in this field has been the design, the synthesis, and the characterization of organic dyes
able to conjugate high efficiencies in the conversion of solar light to electric current with specific light absorption
properties, suitable for different applications. Particular attention has been paid not only to the product as such,
but also to the synthetic procedures required for its preparation. Different Pd-catalyzed cross-coupling reactions
have been considered for the preparation of the same product, searching for the most scalable and sustainable
synthetic protocol. Best results have been obtained with one-pot direct arylation reactions, which allow
introducing different organic building blocks on a central scaffold in a reduced number of steps, avoiding the use
of any preformed organometallic reagent and predisposing the synthesis to an industrial scale-up.
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