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ABSTRACT. The rate constants of hydrolysis of a-(z-butyl)-N-phenylnitrone and its derivatives have
been determined by UV spectrophotometry at 25C and a rate equation which can be applied over a
wide pH range was obtained. On the basis of rate equations derived and judging from the hydrolysis
products obtained and from general base and substituent effects, plausible mechanisms of hydrolysis
in various pH range have been proposed. Below pH 4.5, the hydrolysis was initiated by the protonation
and foliowed by the addition of water to a-carbon. Above pH 10.0, the hydrolysis was proceeded by

the addition of hydroxide ion to a-carbon. In the range of pH 4.5~10.0, the addition of water to nitrone
is rate controlling step.
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Fig. 1. The plot of log absorbance vs. time for the
hydrolysis of a-(n-butyl)-N-phenylnitrone at pH 5.0
and 25T.
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Table 1. Rate constants for the hydrolysis of a-(n-bu-
tyl)-N-phenylnitrone at various pH and 25T

kX 107(sec™ )

pH Buffer solution

kos(sec™?)  kalsec™)
1.0 HCl 3210.00 3500.00
15 1144.10 1129.00
20 375.30 357.70
2.5 320.90 314.80
30 75.32 65.73
35 44.30 41.98
4.0 HAc+ NaAc 44.06 34.47
45 34.78 32.09
50 32.78 31.34
55 31.27 31.03
70 KH,PO,+ K,HPO, 31.00 31.00
8.0 Hi:BO;+ NaOH 31.34 31.02
9.0 32.69 31.20
10.0 35.43 33.00
105 37.27 37.55
11.0 NaOH 64.58 51.72
115 93.30 96.52
12.0 251.10 238.20
12.5 683.00 686.20
13.0 1930.00 2103.00
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Fig. 2. pH dependence of the first order rate cons-
tant for the hydrolysis of a-(n-butyl)-N-phenylnitrone
at 25C; points are experimental, the solid line repre-
sents values calculated from the equation(2).
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Fig. 3. Hammett plots for the hydrolysis of a-(n-bu-
tyl)-N-phenylnitrone.
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Fig. 4. Effect of general base concentration on the
rate hydrolysis of a-(#-butyl)-N-phenylnitrone pH 4.78
and 25T.
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