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ABSTRACT

The kinetics of the addition of 1-benzylindole-3-(p-substituted) acetophenone derivatives was

investigated by ultraviolet spectrophotometery in 30% dioxane —H,0O at 25T,
A rate equation which can be applied over wide pH range was obtained.

The Substituent effects on 1-benzylindole-3-{p-substituted) acetophenone derivatives were studied,

and addition were facilitated by electron attracting groups.

On the base of the rate equation, substituent effect, and general base effect the plausible addition
mechanism was proposed : Below pH 3.0, only neutral thiourea molecule was added to the carbon-carbon
double bond, and in the range of pH 0.0~14.0, netural thiourea molecule and thiourea anion competitively
attacted the double bond. By contrast, above pH 10.0, the reaction was dependent upon only the addition

of thiourea anion,
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Fig. 1. The plot of log A{absorbance) vs. time for the
nucleophilic addition of thiourea(2.0 X 107°M) to 1
-benzylindole-3-acetophenone at pH 120 and
257C.

~176—



e

Vol.8,No.2(1991)

513 pH 12.090 4} 1-benzylindole-3- (p-substituted)
acetophenone®} thiourea®] A3 F=& 2.0 X 107°
M=z Eg7) &3, Aol g F3x HsE &3¢t
o FEE(A)Y AFE FHst Ao A3ty plotd
A3} Fig. 29 o] Ado] Hug 24 ¥g &% 4+
Bas = 2.0 X 107°M (M7 sec )2 784 th wahA
X 7§ FtH Ao 9 o o] wgol 23 W3
4dE & 5 Ul

& g2 1-benzylindole-3-(p-substituted)
acetophenone §E]9) thiourea’} ¥l pHYE $l ol A
A7t e Fr) 9 £ 5 44§ Table 19 JEPHIA
o], pH$} log kawste] BAE Fig. 39 Jebi .

2. X|&t7| g3t
1-Benzylindole-3-{p-substituted)acetophenone
S A H7F wtSolxe] X§7] AAE AY
1271 918t pH 4.05 pH 2.0914 & F=H &< log
Eas TS Hammet constant oztoll tisted plotdt 4
#= Fig. 49} pon, of 49 7|&7|2 FE L2
pAE 0.533 0.462.2 A4 tiZo] p0dE & + UM

o}

2, AAFAA0) E AW DEFS BSHE)
zARRE oA WeFAe FHst F4F A
@4 Aojo] B % Be wEEHT S2H vl oI
o] Arputgo] AYPH & Aolatx BT U

2.4
) —Or—
,E'."“ ,o,._o——-C‘ﬁ WV
Q 2.2F
=
2.0 1 3 %
0 70 140

Thiourea concentration X 107*

Fig. 2. The plot pseudo-first order rate constants vs. con-
centration of thiourea to 1-benzylindole-3-acetop-
henonel 1] in 309 dioxane-H0 at pH 12.0 and
25C.
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Fig. 3. pH-Rate profile for the nucieophilic addition of thio-
urea to 1-benzyiindole-3-acetophenonel I ] in 30
94 dioxane - H:0 at various pH and 25TC.
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Fig. 4. Hammett pilots for the nucleophilic addition of thio-
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enone derivatives [M]~{V] in 309% dioxane-
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Fig. 5. Effect of general base on the rate constants of
nucleophilic addition of thiourea to 1-benzyl-indole
-3-acetophenonel I ] in 30% dioxane-H0 with

~ various acetate concentration at pH 4.80 and 25TC.

Table 1. The rate constants for the addition of thiourea
to 1-benzylindole-3-acetophenone and its
derivatives at various pH & 25¢C
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pH —Br -Cl —OCH:
kas( X 107%) koe( X 107%) kos( X 107°%)

1.0 17.29 16.05 11.32

2.0 2.977 3.055 2.046
3.0 1.526 1.768 1.215
4.0 1.477 1.612 1.127
5.0 1.475 1.595 1.318
6.0 1.710 1.714 1.152
7.0 2186 . 2.312 1557
8.0 4.312 4.245 3.450
9.0 5.102 5.347 4.935
10.0 5.675 5.458 5.352
11.0 5.976 6.031 5.831
12.0 12.28 12.41 9.912
13.0 77.44 79.01 01.52
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