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ABSTRACT

The kinetics of the addition of thiourea to cinnamenylisophorone derivatives(X :H, p-Br, p-CHs,
m-CHs, p-OCH3) was investigated using ultraviolet spectrophotometry in 20%(v/v) dioxane-H;0 at 25TC. 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 of cinnamenylisophorone derivatives, Hammett constant was

plotted. As the result, the rate of uncleophilic addition of thiourea to cinnamenylisophorone derivatives was

facilitated by electron donating group. It was found that addition of neutral thiourea which was not dissociated

at the pH 1.0~9.0 was proceeded, the reaction was proceeded by addition of dissociated anion of thiourea

above the pH 10.0.

On the basis of this kinetic study, the reaction mechanism of nucleophilic addition of thiourea was

investigated,
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8 :75%, mp:78~79.5C
UV(EtOH) : Amax 327nm
2) 1, 1-dimethyl-3-(4’-bromo)styryl-3-cyclohexen-
5-one[ I ']
& :72%, mp :105~107C
UV(EtOH) : Jmax 328nm
3) 1, 1-dimethyl-3-(4’-methyl)styryl-3-cyclohexen-
5-one{ Il ]
T8 :70%, mp : 80.0~81.0C,
UV(EtOH) : Amax 328nm
4) 1, 1-dimethyl-3-(3’-methyl)styryl-3-cyclohexen-
5-onel V]
T8 :68%, mp : 85.5~87.0C
UV(EtOH) : Amax 330nm
5) 1, 1-dimethyl-3-(4"-methoxy)styryl-3-cyc-
lohexen-
5-one[ V]
& :69%, mp:63.5~64.0C
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Fig. 1. The plot of log A vs. time for the nucleophilic
addition of thiourea to 1, | -dimethyl-3-styryl -3-

cyclohexen-5-onel 1] in 20%(v/v) dioxane-Hz2

O at pH 12.0, 25C.
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Fig. 2. The plot pseudo-first order rate constants
vs. concentration of thiourea to 1,1-dimethyi-
3-styryl-3-cyclohexen-5-onel I'] in 2025(v/v)
dioxane-H20 at pH 12.0, 25C.
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Fig. 3. The plot of 1/A vs. time for the nucleophilic ad-
dition of thiourea(2.0X 107°M) to 1, 1-dimethyl-
3-styryl-3-cyclohexen-5-one[ 1] in 20%(v/v)

dioxane-H20 at pH 12.0, 25TC.
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Fig. 4. pH-Rate constant profile for the nucleophilic ad-
dition of thiourea to 1, 1-dimethyl-3-styryl-3-
cyclohexen -5-onel 1] in 2024(v/v) dioxane-Hz
O at various pH, 25C.
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Fig. 5. Hammett plots for the nucleophilic addition of
thiourea to arylideneisophorone derivatives in
20924(v/v) dioxane-H20 at pH 3.0 and 12.0, 25TC.
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Table 1. The rate constants for the nucleophilic ad-

dition of thiourea to 1, 1-dimethyl-3-styryl
-3-cyclohexen-5-one [ L] in 20%(v/v)
dioxane-H20 at variuous pH, 25T

B

KM t.sec™)

uffer Solution pH
observed calculated

1.0 2.318x107° 2.317x107°

HCi 20 2.227x107° 2.317x107°

3.0 2.216X107° 2.317x%107°

4.0 2.423x107° 2.318x107°
HAc+NaAc 50 2.317x107° 2.318x107°

6.0 2.370x107° 2.327x107°

K.HPOs+KH:PO, 7.0 2.278x107° 2.393x107°

8.0 2.631%x107° 2.547%107°

H3;B0O3; +NaOH 0.0 2.615%107° 2.609%107°

10.0 2.734%107° 2.646x107°

11.0 2.965%107° 2.933%x10°°
- NaOH 12.0 5.831x107° 5.799x107°

13.0 2.924x107* 3.445%x107*

Table 2. The rate constants for the nucleophilic ad-

dition of thiourea to 1, 1-dimethyl-3-styryl
-3-cyclohexen -5-one derivatives [ ]~
fV]in 20%(v/v) dioxane-H20 at variuous
pH, 25C

pH

KM™ - sec™)

—Br p-CHj m-CH3 p-OCH3

Kobs( X 107°) kors(X107%) kobs(x107") Kovs(x107°)

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
8.0
10.0
11.0

12.0
13.0

1.499 3.215 2.8711 4190
1.486 3.297 2.885 4,193
1.483 3.381 2.843 4,145
1.528 3.472 2.987 3.967
1.515 3.374 2.941 4.321
1.542 3.568 2.973 4.542
1.521 3.724 3.145 4.476
1,526 3.621 3.974 4.624
1.534 3.743 3.093 4.977
1.547 3.921 3.249 5.469
1.695 4.518 3.416 5.605
4.937 6.473 5.915 7.189
32.97 29.74 28.24 19.98
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Fig. 6. The rate constants for the nucleophilic addition
of thiourea to 1, 1-dimethyl - 3-styryl-3-cyclohe-
xen-5-onel 1] in 2025(v/v) dioxane-H20 witn
various acetate concentration at pH 4.78, 25C.
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