Journai of the Korean Chemical Society
1994, Vol. 38 No. 5
Printed in the Republic of Korea

ZAFE 20l A dIROIAEIZO J=Rallof clt
HESSEEH A

P - RTE
QA Aty et
(1994. 1. 14 AP

Kinetics and Mechanism of the Hydrolysis of Enol Ester
in Strong Acidic Solution

Tae-Song Huh* and Kyung-Hoa Yoo
Department of Chemistry, Song Sim University, Bucheon 150-701, Korea
(Received January 14, 1994)

2 . A $99A a-WIFALE A A E SEEH 02 ohRgln). Hediate] 55Muc
3o FEH.<—30)4A sEuelviel o=+76, ¢=1+054F Agich SNEHDEER kuolknots 0.72
%3 Hammett o 24<pell i3 X 87] &3} p=—06001th o] A} of& FAHZHE o] AE Welo A
AgALd 29 e Au2 Y dsliEo] o APt HALA FEIF 55M ol AdA e
FHYEET, kuo/noe 3320191, A7) E T, p=—16019120 $EA7E ALERF, Hooll valstgich
Wb wgelhEe Wt 2dde] PUARSE HRATL SEAADAS} D),

ABSTRACT. The hydrolysis of a-benzoxystyrene(l) in strong acidic solution has been investigated
kinetically. In perchloric acic concentration lower than 55 M(H.<—3.0), hydration paramer vw=+7.6,
and ¢= +0.54 were obtained. The solvent isotope effect ku,o/Kpyo is 0.72. The substituent effect was
found to conform to the Hammett 6* constant with p=—0.60. On the basis of these results and other
evidence, the hydrolysis of the enol ester proceeds by A2 type mechanism. In concentration greater
than 5.5 M(H.>—3.0), isotope effect, kuyo/p0 is 3.32, substituent effect, p is —1.60 and the rate is linear
with the acidity function, H,. Thus, the mechanism changes one involving initial, and rate-determining
olefin protonation.
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Table 1. H,, log anyo, log[H* ], and rate constant of hydrolysis of a-benzoxy-p-nitrostyrene in various HCIO,-H,0

mixtures at 25C

[HCIO,.] log[ H*]® H, log anyo® k., sec”! log k:
1.0 0.00 —0.22 -0.018 9.05X1076 —5.04
20 0.30 —0.78 —0.030 1.73X107% —4.79
30 048 -1.23 —0.085 2.33x10°°5 —4.63
4.0 0.60 —172 -0.142 3.02x%10°5 —4.52
5.0 0.70 —223 —-0.219 433X%10°° —4.36
55 0.74 —2.70 8.36X10°° —4.08
6.0 0.78 —-3.18 1.15X10°* —394
6.5 0.81 —3.54 2.07X107* —3.68
7.0 0.85 —-395 477X10°* —3.32
75 0.88 —4.52 9561074 —3.02
8.0 0.90 —4.76 2.28x10°3 -2.64
85 0.93 -5.23 7.95%10°3 -2.10
9.0 0.95 —5.62 345%10°? —1.46
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Fig. 1. The plot of logarithmic rate constant (logk,)
vs. Hammett acidity function (—H,) for hydrolysis
of a-benzoxy-p-nitrostyrene in strong acidic solutions
at 25C.
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Fig. 2. The plot of logk; vs. log{H*] for the hydroly-
sis of a-benzoxy-p-nitrostyrene in aqueous perchloric
acid at 25C.

Table 2. Kinetic data for substituted a-benzoxystryrenes in aqueous perchloric acid at 25T

H,=—-172 H,=—-318
Substituents ot ¥
k, sec! log k,+7 k,, sec™? log k,+7
p-CHy —0.31 1.38X10°* 3.4 892X107* 3.95
H 0 8.71Xx107° 294 4.90X107* 3.69
p-Cl 0.11 6.84X107° 2.84 3.32x10™ 3.52
p-NO, 0.79 3.02x107°® 248 1.15x10°* 3.06
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Fig. 3. The plot of H,+log k: vs. log auy for hydroly-
sis of a-benzoxy-p-nitrostyrene in aqueous perchloric
acid at 25T,
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Fig. 4. Hammett plots for the hydrolysis of a-benzo-
xystyrenes in aqueous perchloric acid at 25C.
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