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ABSTRACT

The kinetics of hydrolysis of cinnamenylisophorone derivatives (p-H, p-Br, p-Cl, p-OCHi) was
investigated using ultraviolet spectrophotometry in 20%(v/v) dioxane-H;O at 25C. A rate equation
which can be applied over wide pH range(pH 1.0~13.0) was obtained.

In order to investigate the substituent effects on cinnamenylisophorone derivatives, Hammett constant
was plotted. As the result, the rate of hydrolysis of cinnamenylisophorone derivatives was facilitated by
electron donating group. Final products of the hydrolysis were benzaldehyde and isophoraone.

From the measurement of reaction rate constant according to pH changes, substituent effect, and final
products, it was found that the hydrolysis of cimmmenylisophoroﬁe derivatives was initiated by the neutral
H;O molecule which does not dissociated at below pH 9.0, and in the range of pH 9.0~11.0 this reaction
occurs by H:O or hydroxide ion competitively, but proceeded by the hydroxide ion above pH 11.0.

On the basis of this kinetic study, the reaction mechanism of the hydrolysis of cinnamenylisophorone
derivatives was proposed.
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Table 1. First order rate constants for the hydrolysis of
cinnamenylisophorone in 20%(v/v) dioxane-

H0 at various pH and at 25C

—
m——r

Buffer Solution pH

k{sec™)

Observed

Calculated

1.0
2.0
3.0

HCl

3.152x10°°
3.352 % 107°
3.146 X 107°

3.152 X 107°
3.152 x 107°
3.154 X 107°

4.0
5.0
6.0

HAc+ NaAc

3.278 X 107°
3.273%x107°
3.472x107°

3.172x10°°
3.273x10°°
3.393x10°°

KHPO. -+ KH:PO. 7.0

3.236 x 107°

3.419 x 107°

8.0

9.0
10.0

H3BOs + NaOH

3.172x107°
3.421 x 107°
3.414 x 107°

3.423 x 10°°
3.428 X 107°
3.475 x 10°°

11.0

12.0
13.0

NaOH

3.944 x 107°
7.737x10°°
4.468 x 10°°

3.945 % 107°

8.652 x 107°
5.572 X 10°°
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Fig. 2. pH-Rate profile for the hydrolysis of cmnamenyhs-

ophorone at 25C.

Table 2. First order constants for the hydrolysis of cinnamenylisophorone derivatives in 209%/(v/v) dioxane-H:0 at
various pH and at 25C
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. k(sec™)
Buffer solution pH > Br >Cl 5-OCH;
1.0 2.252 x 10°° - 2.266 x 107° 5.164 x 107°
HCl 2.0 2.305 x 107° 2.364 X 107° 5.533 x 107°
3.0 2.224 x 10° 2.422 x 10° 5.615 x 10°
4.0 2.326 X 107° 2.334 x 10°° 5.526 X 107°
HAc + NaAc 5.0 2.357 x 10°° 2.408 x 107 5.752 x 107°
6.0 2.440 x 107° 2.508 X 107° 5.611 x 107
K:HPO+ KH:PO, 7.0 2.432 x 107 2.351 x 10°° 5.820 x 10°°
8.0 2.385 x 10°° 2.634 X 10°° 6.114 x 10°°
H3BO; + NaOH 9.0 2.650 x 107° 2.670 % 107 6.510 X 107°
10.0 2.455 x 107° 2.498 X 107° 6.827 x 10°°
11.0 3.152 x 107° 3.138 x 107° 7.092 x 107°
NaOH 12.0 6.952 x 107° 6.762 x 107° 1.131 x 107°
13.0 4.405 x 10°° 4.040 X 107 5.620 x 10°°
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Fig. 3. Hammett plots for the cinnamenylisophorone
derivatives in 20%(v/v) dioxane-~H:0 at pH 340,
12.0 and 25C.
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