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@® Neighboring-group effect on the Oxidation/reduction potential of
disulfide groups
Disulfide groups in biological systems are commonly known as side chains of
cystine. Cystine not only serves to maintain the tertiary structures of proteins,
but also functions as an active site for various enzymes. Among these, protein
disulfide isomerase (PDI) catalyzes the conversion of multiple thiol groups
within a protein into the correct combination of oxidized disulfide groups, and
conversely, can also catalyze the reduction of disulfide groups in a protein to
thiols. Furthermore, PDI is highly active in neurons in neurodegenerative
diseases, such as Alzheimer's disease, Parkinson's disease, and amyotrophic
lateral sclerosis, and seems to play a role in eliminating the misfolded proteins
that are thought to be the cause of these diseases. These diverse roles are
performed by more than 20 types of proteins in the PDI family, but it remains
unclear why they can play such diverse roles through the same active site,
cystine. Therefore, this research will synthesize disulfide compounds with
neighboring functional groups as in the proteins to modify the orbital energy
levels of the disulfide groups via the neighboring-group effect, and will
evaluate whether it is possible to control the oxidation/reduction potentials of




the disulfide group, which is directly related to the roles of these enzymes, by

using electrochemical measurements, quantum chemical calculations, and

other methods.
@ Conductive properties of disulfide compounds
Currently, the only practical conductive organic material is conductive
polymer. However, this material has disadvantages such as poor solubility,
poor workability, and one-dimensional conductivity since the backbone has a
n-electron conjugated structure. Furthermore, when also considering toxicity
after decomposition of the material, it is clear that further improvements are
needed for applications such as artificial nerves in the human body. Although
next-generation conductive materials such as conductive DNA that are
applicable to bionanotechnology are being developed, they are not yet ready
for practical use. This research explores the electrochemical properties of
various disulfide compounds in order to develop new conductive materials
using disulfide groups.
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