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ABSTRACT

The rate constants of the hydrolysis of cinnamanilide derivatives were determined by UV spectrometry

in H,S0,; (5~20N), NaOH (5~11N) at 50~110°C and a rate equation could be applied over a strong acid and
strong'base were obtained.

Final product of the hydrolysis was a cinnamic acid. The p values obtained from the slope of linear plots

of log kqba vs. Hammet to constants were slightly negatives. Substituents on cinnamanilide showed.a relatively
small effect, with hydrolysis facilitated be electron donating group. Activation energy(Ea)was also calculated

for the hydrolysis of the cinnamanilide.

From this reaction rate eguation, substituent effect and experimental of rate constants, that the
hydrolysis of cinnamanilide was initiated by the netural molecule of H, O which do not dissociate at strong
acid, and proceeded by the hydroxide ion at strong base. '
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(Ar. C=C), 1350 (C-Nst), *HNMR (CDCls, §);
6.61, 7.77 (24, 2H, viny! group), 7.06~7.65(m,
10H Ar.) 8.17(br s 1H, NH) CHNQ 254 ;0|8
2 (%) : C=80. 71, H=6.28, N=6.28), A ZX](%)
:(C=80.58, H=5.90, H=6.23)
p~Chlorocinnamanilide ; UV(EtOH) 2 max 295nm
b— Methoxycinnamanilide ; UV(EtOH 51 max315nm
p—Nitrocinnamanilide; UV (EtOH) 2 max 316 nm
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Fig. 1. The plot of log A{absorbance) vs. ume

for the hydrolysis of p-methoxy-
‘cinnamanilide at 14.2N H,S0,4 and
70°C
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Table 1. Pseudo first-order rate constants for the hydrolysis of cinnamanilide derivatives at various
NaOH concentration and temperatures.

b (sec™V)
) .ys p—Methoxycinnam- p-—NitroqinnamQ
Cinnamanilide anilide : anilide

1. 660 X 107 3.198 X 10~ 1. 479 X 10~

5.0 N 74 2,376 X 107¢ 4, 467 X 107¢ 1. 905 % 10°4
84 3.388 X107 6.026 X 10™* 2. 630 %X 107¢

94 4.786 x 107* 7.943 X 10™¢ 3.388 % 107*
64 2. 089 X 107¢ 3.388 X 107* 1.622 X 1074
7.0 N 74 2. 692X 1074 4.898 X 1074 2. 138 x10°¢
84 4, 266 X 1074 7.244 %X 1074 2.951 X 107¢
94 6. 166 X 107¢ 9.772%X 107¢ 3.981 x 107¢
64 2.512% 107 3.631 %1074 . 1.820% 107
9.0 N 74 3.388 X 107* 5.370 X 1074 2. 455 X 1074
84 5.370 X 10¢ 8.511x10°* 3. 467 X 107¢
94 - 8.128 X 10~* 12. 589 X 10~¢ 5.129 X 107¢
64 3.090 X 10™* 3.981 X 10°¢ 1. 995X 10°¢
1.0 N 74 4.074 X 1074 6.026 X 107* 2.754 %1074
84 6.761 x 1074 10. 000 X 10™* 4. 169 X 107¢
94 10. 000 X 107* 15.849 X 107* 6.310x 107*

Table 2. Pseudo first-order rate constants for the hydrolysis of cinnamanilide derivatives at various
H,S0, concentration and teniperatures.

Rate constant

k_:-( sec 1)

Cinnamanilide

p—Methoxycinnam-

p—Nitrocinnam-

anilide anilide

50 1. 479X 1072 3.079 x 1072 1.238 X 1072

5.0 N 70 4. 453 x 1072 8.662%X 1072 4,152 %X 1072
90 11, 482 % 1072 16.997 X 1072 10, 629 % 1072

110 23, 988 x 1072 34.423 X 1072 22. 840 X 1073

50 1.778 X 1072 3.487 X 1072 1. 587 X 1072

10.0 N 70 6. 376 X 1072 10.776 X 1072 5.787 X 1073
90 13. 467 X 1072 19. 026 X 1072 12.533 %1072

110 25.978 x 107 37.183X 1072 24,775 X 10732

50 2. 089 X 1072 3.883 %1072 1. 909 X 1072

14.2 N 70 7.773 % 1072 12. 403 X 1072 7.268 X 1072
90 14. 978 X 1072 20.933 X 1072 13.763 X 1072

110 27.876 % 1073 39. 524 X 1072 26,713 X 10732
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50 2. 630 X 10~* 4. 423 X 1072 2. 418 X 107?
2.0 N 70 10. 033 X 1072 14.937 X 1073 9.327 X 1072
T 90 17. 489 x 1071 24. 177 X 107? 16. 236 X 107
10 30. 630 X 1072 43.042 X 1073 29. 403 x 1073
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Fig. 2. NaOH concentration-rate profile for
the hydrolysis of cinnamanilide at
various temperatures

Table 3. Second-order rate constants for the
hydrolysis of cinnamanilide derivatives
at various temperatures of NaOH solution
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Fig. 3. H,S04 concentration-rate profile for
the hydrolysis of cinnamanilide at

various temperatures

Table 4. Second-order rate constants for the hydrol-

ysis of cinnamanilide derivatives at various
temperatures of H,S0,4 solution
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64 2.356% 1078 1.458x107¢ 8.730x10™* S0 3. 055x10™? 3.568x107? J. 149 X107?
74 A177x107* 2.574%107¢ 1.432%107¢ 70 I. 463 X107 1.649%107? .370x10™*
84 5611x10°% 6.594x107% 2. 566X107¢ 90 1.578 X107 1.900%107* 1.462%107?
94 8.802x107* 1.327 x107* 110 17611072 2260Xi07? 1.744 X107

4.958X107%
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TAC b =5.439 X 10+ 3. 177X 10°° {OH™I(5)
84C; k,=4.5T1 X107°4+5.611 X 1075 (OH"J(6)
94°C; kb, =2.284X 1075+8.802 X 10" COHI(7)
P—Methoxycinnamanilide

64°Ci ky = 2.356 X 107 +1.458 X 105 {OH")(8)
T4Cik; =3.131 X107 +2.574 X 10" {OH~X9)
84C; k= 2.670X107*+6.594 X 10" (OH")(10)
94Ci k= 9.243 X 10754 1.327 X 107 TOH™I(11)
p—Nitrocinnamanilide

64C; k= 1.030X107*+8.730 X 10 fOH™I(12)
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A Euf
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50°C; k; = 1.078 X 1072 —3.055 X 107 (HoJ(16)
T0°C; k=2 773X 107 —1.463 X 107*(Ho3(17)
90 C; by =9.624 X 10— 1.578 X 102 [HoJ(18)
110°C; £ =21.839X 1072 —1.761 X 1072 (Ho]
.................................................... (19)
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50 C; k; = 2.648 X 10 —3.568 X 10 (Ho(20)
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............ padR IR R A R I R LR R RRERII A (23)
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90 °C; £, =8.907 X 1072 1.461 X 107* (HoJ (26)
110°C; & = 20.704X 1072~ 1.744 X 1072 (Ho)
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