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Measurement of the Oxidation Potentials
of Arenes and Stilbenes in Acetonitrile
by Cyclic Voltammetry

— Estimation on Free Energy Change for
Photochemical Electron Transfer —

Masahide YASUDA, Toshihiro ISAMI, Yuka KUBUTSU,
Koichiro SHIOMORI and Kensuke SHIMA

Abstract
The measurement of oxidation potentials of arenes and stilbenes in acetonitrile has been
studied by cyclic voltammetry using one—pot electrolytic cell containing three electrode of
working electrode, counter electrode, and reference electrode without a bridge. One—pot elec-
trolytic cell has been found to possess several advantages over a usual two—pot electrolytic cell
with bridge. The half—peak potential obtained was confirmed to show a good agreement with
the reported value using p—dimethoxybenzene as standard sample.

Key words:
Arenes, One—pot electrolytic cell, Oxidation potentials, Photochemical electron transfer,
Stilbenes.
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Scheme 2. An Electrolytic Cell for the Measure-
ment of Oxidation Potentials.
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Table 1. Oxidation Potentials of Arenes (la~1)

Substrate  E320%/V9) Ep/Vb) Ego9 AG9d E129%/V e)
la 1.40 1.56 92.0 -17.0 1.22H (1.62)8
1b 1.29 1.41 89.5 -17.0 1200 (1.50) 8
1c 1.24 1.39 82.4 -11.1 1.17H  (1.58) 8
1d 1.20 1.29 89.3 -19.1 0999 (1.39)8)
le 1.07 1.01 —_ — _— —_—
1f 0.97 1.04 87.5 -22.4 — —_
1g 0.93 1.00 89.3 -25.1 1.01 9 —_—
1h 0.93 1.01 89.7 -25.5 075 (1.16) 8
1i 0.93 1.01 86.9 -22.7 —_ —_—
1j 0.90 0.97 _ —_ 090k (1.34)0
1k 0.83 0.90 84.4 -22.5 — (1.28) ¥)
11 1.11 1.20 —_ — 1.13J) S

a) Half peak oxidation potential vs Ag/AgNO3. b) Peak potentials. ¢) Excitation energy (kcal/mol)
determined by fluorescenece spectra. d) Free energy changes (kcal/mol) for the electron transfer
from the excited singlet state of substrate to p-DCNB. €) The reported values of half peak
oxidation potential vs Ag/AgNO3. The values in parenthesis are reported values vs SCE. f)

Ref.12. g) Rer.10. h) Ref.8. 1) Ret.13. j) Ref.14,
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Table 2. Oxidation Potentials of Stilbene Derivatives (2a~1).

Substrate ~ E;p0%/V9) Ey/Vb) Eg o9 AGY
2a 1.13 1.21 80.8 -12.0
2b 1.10 1.18 80.6 -12.5
2¢c 1.09 1.28 72.6 - 47
2d 1.06 1.21 79.4 -12.2
2e 0.99 1.06 80.6 -15.5
2f 0.91 0.98 75.3 -11.6
2g 0.80 0.87 77.3 -16.3
2h 0.79 0.87 74.5 -13.5
2i 0.75 0.81 74.7 -14.7
2j 0.72 0.80 73.3 -14.0
2k 0.68 0.74 73.7 -15.3
21 0.64 0.70 76.3 -18.8

a) Half peak oxidation potential vs Ag/AgNO3. b) Peak potentials. ¢) Excitation energy (kcal/mol)
determined by fluorescenece spectra. d) Free energy changes (kcal/mol) for the electron transfer
from the exited singlet state of substrate to p-DCNB.
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