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ABSTRACT

The Kinetics of the addition of benzalacetophenone derivatives was investigated by ultraviolet spe-
ctrophotometery in 5% dioxane-H,O at 50°C. A rate equation was obtained in wide range of pH.

The substituent effects on benzalacetophenone derivatives were studied, and addition were facilitated by

electron attracting groups. The final product was benzalacetophenone- g-thioglycolic acid synthesized by
the addition of thioglycolic acid to benzalacetophenone,
- On the base of the rate equation, substituent effect, general base effect and final product, the plausible
addition mechanism was proposed: Below pH 9.0, only neutral thioglycolic acid molecule was added to the
carbon-carbon double bond, and in the range of pH 9.0~11.0, neutral thioglycolic acid molecule and thi-
oglycolic acid anion competitively attacted the double bond. By contrast, above pH 11.0, the reaction was
dependent upon only the addition of thioglycolic acid anion,
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Fig. 1. The plot of pseudo-first order rate con-
stants vs concentration of thioglycolic

acid at pH 12.0 and 50°C

Table 1. The rate constants for the nucleophilic
addition of thioglycolic acid to benzala-
cetophenone in 5% dioxane-H:0 at va-
rious pH and 50°C
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Fig. 2. The plot of 1/A vs time for the nuc-
leophilic addition of thioglycolic acid to
benzalacetophenone at pH 12.0 and 50°C

Table 2. The rate for the nucleophlic addition of
thioglycolic acid to benzalacetophenone

derivatives in 5% dioxane-H,O at va-
rious pH and 50°C

k(M sec™) x10°

pH _

Observed Calculated

1.0 2. 581 2. 581
2.0 2.972 2.852
3.0 3. 107 2. 854
4,0 2. 943 2.877
50 3. 036 3.036
6.0 3. 217 3. 353
7.0 3. 135 3.458
8.0 3. 021 3. 483
9.0 3. 471 3.611
10.0 4.083 4, 767
1.0 16. 43 16. 43
12.0 139.8 133. 1

13. 0 1620 1299

P OCH, Br cl NO:
1.0 2.285 4.265 4:331 9. 353
2.0 2.516 4.305 4.342 9.519
3.0 2.445  4.200 4.638 9.731
4.0 2.584 3.491  4.035 9.624
5.0 2.396 4.437  4.548 9. 662
6.0 2.208 4.910  5.034 1.104
7.0 2.561 4.709  4.870 9.921
8.0 2617 5044 5343 9. 823
9.0 2.649 5.189 5260 1.026
10.0 3.254 5616 7.185 1.273
1.0 13.21  26.36  25.41  56.62
12.0 1157 278.5  270.6 4820
13.0 1614 3158 2614 3267
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Fig. 3. pH-Rate profile for the nucleophile ad-
dition of thioglycolic acid to Dben-
zalacetophenone at 50°C
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Fig. 4. Hammett plots for the nucleophilic ad-
dition of thiogylcolic acid to ben-
zalacetophenone derivatives in 5% dio-
xane-H;0 at pH 4.0,12.0 and 50°C
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Table 3. The percent concentration of chemical
species of thioglycolic acid at various

pH

o HSCH.— HSCH,~ “SCH2-—
P COOH(%) COO~(%) CO0~ (%)
1.0 99. 75 0.25

2.0 97.55 2. 45

3.0 79.92 20. 08

4.0 28. 47 71. 53

5.0 3. 83 96, 17

6.0 0. 40 99. 60

7.0 0. 04 99. 93 0. 03
8.0 99.71 0. 28
9.0 Q7. 26 2.74
10. 0 78. 02 21.98
11.0 26. 19 73.81
12.0 3. 43 96. 57
13.0 0. 35 99. 65
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