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Inthis study we investigated neighboring group participation indisulfide oxidation inorder to develop
conductive peptides which mimic biological electron-hopping mechanism of which charges can be
transferred between oxidoreductase active sites

1 Synthesis of disulfides

Four compounds which were 6-endo-(methyldisulfanyl)bicyclo[2.2. 11heptane-2-endo-carboxylic acid,
methy| ester, carbonylpyrrolidine, or carboxamide were synthesized. 2-exo—carboxylic acid, methyl
ester, carbonylpyrrolidine, or carboxamide were also synthesized as control compounds

2 Electrochemistry

Most compounds showed oxidation peaks at around 1.0 V but compounds with endo-carbonylpyrrolidine and
endo-carboxamide showed significantly lower oxidation potentials which were 0.85 V and 0.88 V,
respectively. Consequently, the two compounds would be able to make 2-center—3—-electron bond between
disulfide S and carbonyl 0, indicating the effect would stabilize the produced radicalcations.

3 DFT calcuations

HOMO energies of neutral disulfides were calculated at B3LYP/6-311+G(2d, p) level, and they correlates
with the measured oxidation potentials very well with a correlation coefficient of 0.898, indicating
the factors that determine oxidation potentials are affected largely by formation of racidalcation.
Moreover, optimization of radicalcation structures calculated at B3LYP/6-31+G(d) level resulted in a
geometry of which radicalcation can be stabilized both on SS and between SO for all the endo compounds.

4 Pulse radiolysis / 5 Photoelectron spectroscopy
Currently, all the compounds have been studied by our collaborators.




