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Abstract

Single-electron transfer is often a critical first step to
many radical-chain processes of synthetic importance. A
recent surge of interest in radical chemistry has led to
advances in controlling the rate and efficiency of radical
initiations that occur via single-electron transfer. Our lab
has focused on Lewis acid/base interactions that affect
the redox potential of radical initiators (both metal- and
organic-based). We've utilized analytical electrochemistry
to design reaction systems that efficiently promote C—H
fluorination, alkylation, arylation, and amination.
Recently, we have used a similar analytical strategy to
study quasi-reversible electron transfers in purely organic
small molecule frameworks. This work has led to the
development of organic ligands that are capable of
conferring their electron transfer properties to a variety
of nanoparticle and quantum dot materials. These
materials can be used to form three dimensional
structures of various sizes that respond to
electrochemical stimulus that varies depending on the
organic ligand characteristics. These metal/organic
nanomaterials have potential utility as capacitors or small
molecule delivery systems using electricity as the stimulus
for delivery.
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