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ABSTRACT

The rate constants for the addition reaction of thiourea to nitrone derivatives were determind at various

pH and reaction rate equation which could be applied over a wide pH were obtained.

The substituent effects and general base catalysis for the addition of thiourea to nitrone derivatives were

observed.

On the basis of these findings, a plausible reaction mechanism for the nucleophilic addition of thiourea to

nitrone was proposed.
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N, «-Dipheneyl nitrone ; 8 71%, mp 114C
UV(MeOH ~ H,0) Amax : 306.50m
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Table 1. The time dependency of absorbance of N, o
-diphenvl nitrone at 306.5nm, pH5.0 & 25T

Time ( X 10¢) Absorbance
0. 180 0. 597
0.378 0, 587
0. 738 0. 456
l. 098 0. 434
1. 458 0. 406
1.818 0. 373
2.178 0. 3585
2. 538 0. 318
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Table 2. The rate constants for the addition of thiourea to N, o -diphenylnitrone and its derivatives at
various pH & 25¢C

E(M1.sect)
pH —H —QCH; ~Cl
kobs. kcait:. k obs, kca!c. kobs, kca!c.
3.0 6.43x 1073 6.43%x10° 3 2.72%X10°3 2.72X 1073 1.27X 1072 1.27 X 10”2
4.0 7.96X 10" 6.44% 1074 — — — -
50 6.24X107%  4.51x1078 3.16X10°% 2,75%x10 ® 1.ogx 10 * 1.30x 107 ¢
6.0 2.65%X 1076 7.22% 106 — — - -
7.0 9.05X10°7  1.44X10°% 3.16X10° 7 5.89%10 7 2.63%10° 6 4.30% 107°
8.0 7.90% 1077 9.04%1077 — — - —
9.0 2. 06X 1078 1.29X10% 501%x107 4,08%x10 7 3.24x10°%  4.00x10°®
10.0 4,06%10°8 5.72%X10 ¢ - — — -
11.0 3.49Xx10° % 5.01X10°8 6, 46X 10°° 9. 22X 10°° 6.61% 10 8 9.86% 107%
12.0 3.39%x 104 4.94X 1074 - — — -
13.0 4,93%x107° 4,93x 1073 8.90x 10 ¢ 8.90x 1073 9.56%x 1073 9. 56 %1073
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Fig. 1. The plot of 1/A vs. time at pH 5.0 & 25T
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Fig. 2. pH-Rate profile for the addition of thiourea to
N, a-diphenyl nitrone at 25C. Circles are ex-
perimental point and curve {A) and (B) are
drown according to equation (2), (4) and (5)
respectively.
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Rate = [RSH ]+ [H3:0+] [Nitrone] «--e----+-- (1)
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Fig. 3. Hammett plots for the addition reaction of
thiourea to N, a-dipheny! nitrone derivatives
at various pH.
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Fig. 4. The plot of rate constants vs concentration of
acetate ion at pH 4.78 & 25T
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