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Generation and control of reactive species are the key for reaction development in the field
of synthetic organic chemistry. Electron transfer processes enabled by the use of electrical or
solar energies make possible to generate radical ions from bench stable chemicals, which can
drive several reactions as unique intermediates. As for the use of solar energy in this field,
molecular sensitizers, including metal complexes and organic dyes, have recently been first
options to induce homogeneous electron transfer processes. On the other hand, although
semiconductors such as titanium dioxide (TiO») have also long been recognized as powerful
redox options, they have mainly been used in the field of inorganic chemistry to promote
carbon-carbon bond cleavages and/or water splitting and their use in modern synthetic organic
chemistry is somewhat limited, where carbon-carbon bond formations are of central interest.

In this context, we recently revisited semiconductors, in particular dispersed TiO»
nanoparticles, to facilitate carbon-carbon bond formations. Our previous reaction
developments were carried out by using electrochemical methods, where reductive and
oxidative electron transfers are induced at the surface of cathode and anode, respectively. Both
electrodes are spatially separated and in general, reduction and oxidation take place at the
different surfaces. In contrast, both reductive and oxidative electron transfers can potentially
occur at the same surface of dispersed TiO» nanoparticles. This clearly differs from
electrochemical methods, and we expected that such bidirectional electron transfers (both
reductive and oxidative) would be beneficial in promoting redox neutral reactions. For such
reactions to be initiated and terminated, both reductive and oxidative electron transfers should
be involved and, in this sense, dispersed TiO, nanoparticles would be more advantageous than
electrochemical methods.

In this talk, I will focus on heterogeneous surface electron transfer at electrodes or dispersed
TiO: nanoparticles and will present carbon-carbon bond forming cycloadditions that proceed
radical cation species as reactive intermediates.

Keywords: Surface Electron Transfer; Radical Cation; Cycloaddition, Electrochemistry; TiO;
Nanoparticles
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