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ABSTRACT. The electrochemical reduction reactions of N'-aryl-N-alkyl-N-nitrosourea derivatives
with a glassy carbon electrode were diffusion controlled and irreversible. The exchange kinetic constant
k, values for reduction reaction of the N'-aryl-N-alkyl-N-nitrosoureas were at the range of 148 X107 %~
5.32X 1077 cm/sec. The &, values for phenyl substituented on the aryl position were about 1.3~2.8 times
higher than that of other substituents. The same substituent for aryl groups on the both of N'-aryl-N-al-
kyl-N-nitrosourea and N'-aryl-N-(2-chloroethyl)-N-nitrosourea exhibited same value. The E, value was
shifted to the negative direction as pH increased. The number of protons participated to the reduction
was 4~5, respectively. The substituent effect of aryl group on the reduction potential was not observed
in this case.
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Scheme 1. Mechanism in the electrolysis of N'-aryl-
N-alkyl-N-nitrosourea derivatives.
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Fig. 1. Dependence of ipc of PCNU on concentration.
Scan Rate: 50 mV/sec.
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Fig. 2. Cyclic voltammograms obtained with the 0.5
mM N'-phenyl-N-methyl-N-nitrosourea in (1 : 1) 4M
HCI/EtOH, at 10, 20, 50, 100, 200, and 300 mV/sec.
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Fig. 3. Plots of i, vs. 9" for (a) N'-phenyl-N-methyl-
N-nitrosourea and (b) N’-phenyl-N-(2-chloroethyl)-
N-nitrosourea.
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Fig. 4. Plots of Ini, vs. E,—E" for (a) N'-phenyl-
N-methyl-N-nitrosourea and (b) N’-phenyl-N-(2-
chloroethyl)-N-nitrosourea.

Table 1. The value of k, and an, for N'-aryl-N-alkyl-
N-nitrosourea derivaties

Compound ko(cm/sec) an,

PNU® 1.05X10°¢ 0.586
3-methylPNU? 6.76X1077 0.526
4-bromoPNU* 7.24X1077 0.549
PCNU/ 1.48x107¢ 0.354
3-methylPCNU* 6.08X1077 0.385
3-bromoPCNU 112Xx107° 0.496
4-methoxyPCNU¢ 532x1077 0.578

“N-'-phenyl-N-methyl-N-nitrosourea, *N-'-(2-meth-
ylphenyl)-N-methyl-N-nitrosourea, ‘N-'-(4-bromo-
phenyl)-N-methyl-N-nitrosourea, “N-'-phenyl-N-(2-
chloroethyl)-N-nitrosourea, ‘N'-(3-methylphenyl)-N-
(2-chloroethyl)-N-nitrosourea, ‘N’-(3-bromophenyl)-
N-(2-chloroethyl)- N-nitrosourea, *N’-(4-methoxy-
phenyl)-N-(2-chloroethyl)-N-nitrosourea.
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Fig. 5. E, for dependence of 0.5 mM N’-aryl-N-al-
kyl-N-nitrosourea derivatives on pH. (a) N'-phenyl-
N-methyl-N-nitrosourea, (b) N'-(3-methylphenyl)-
N-methyl-N-nitrosourea, (c} N'-(4-bromophenyl)-N-
methyl~-N-nitrosourea, (d) N'-phenyl-N-(2-chloro-
ethyl)-N-nitrosourea, (e) N'-(3-methylphenyl)-N-(2-
chloroethyl)-N-nitrosourea, (f) N'-(3-bromophenyl)~
N-(2-chloroethyl)-N-nitrosourea, (g) N'-(4-methoxy-
phenyl)-N-(2-chloroethyl)-N-nitrosourea. Scan rate
was 100 mV/sec.
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Scheme 2. Detail mechanism of (I) step in Scheme 1.
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