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ABSTRACT

The Kinetics of the hydrolysis of benzalacetophenone derivatives has been investigated by ultraviolet
spectrophotometry in 5% dioxane — H, O at 50°C. A rate equation which can be applied over wide pH range

was obtained. The substituent effects on the hydrolysis of benzalacetophenone derivatives were facilitated

by electron attracting groups.

Based on the rate equation, substituent effect, general base effect, activation parameters and final

product, the hydrolysis of benzalacetophenone derivatives seems to be initiated by the netural molecule of
H, O which does not dissociate at below pH 9.0 but proceeded by the hydroxide ion at above pH 11.0. In the
range of pH 9.0 ~ 11.0 these two reactions occur competitively.
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Fig. 1. The plot of log A{absorbance) vs. time

for the hydrolysis of benzalaceto-
phenone at pH 12.0-and 50°C
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Table 1. First order rate constants for the hydrolysis
of benzalacetophenone in 5% dioxane-H,0

at various pH and 50°C
k (sec™)
Buffer Solution pH Oteorved Caloatated
1.0 1. 824 %X 10~ 1,824 X107
1.5 1.869 X 107¢ 1.825 x 107°
HCl 2.0 1. 901 X 107° 1.825x 10°°
2.5 1.786 X 107¢ 1. 826 x 107
3.0 1. 681 107 1.828 X 10°*
3.5 1.882 X 107° 1.835% 10™*
4.0 1.912 X 107 1.854 X 107
4.5 1.930 X107 1.889 X 107
HAC+NaAC 5.0 1. 926 X 1078 1.926 X 107°
5.5 1. 764 X 107¢ 1.948 x 107
6.0 1. 699 X 107¢ 1.958 X 107*
6.5 1. 875 % 10°° 1.961 X 107°
KsHPOJ.+KH.PO. 7.0 1.940 X107  1.963x 107
7.5 1.949 X 10~ 1.964 % 107
8.0  1.876%X107* 1.967 X 107*
8.5  1.8B65X107¢ 1.976 X 10™*
| 9.0 1.963x 107  2.006 X 107
H.BOs+NaOH 9.5 1.983 x 107 2. 101 X 107¢
10. 0 2. 167 X 107* 2. 399 X 107
10. 5 2.990 X 107¢ 3.343x 107"
11.0 6.327 X 10°¢ 6. 327 X 107°
1.5 1.987 X 10°°F 1. 996 X 1078
NaOH 12.0 6.068 X 10°°¢ 4, 560 x 107*
12. 5 1. 631 % 0™ }. 400 X 107
13.0 3.271%x10™* 4.384% 107"
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Fig. 2. pH-Rate profile for the hydrolysis of
benzalacetoph-
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Fig. 3. HPLC Chromatogram of benzaldehyde

and acetophenone obtained from the
hydrolysis of benzalacetophenone

Experimental condition:

Column . u-Bondapak Cu
Mobile phase : 40% MeOH-H,0
Detector : UV 280 nm
Flow rate : 1 mi/mun

Chart speed : 1 cm/5 mun
injection size : 10 ml

1. Benzaldehyde
2. Acetophenone
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Table 2, First order rate cbnstants for the hydrolysis of benzalacetophenone derivatives in 5% dioxane-H,0
at various pH and 50°C

e —

e — ——

| kE (sec™?)
Buffer Solution pH . :
' »—OCHs - p—Br p—Cl 2—NO;
1.0 1.274%X 107  2.363%107®  2.300%10™°  4,154%X10°°
1.5 1.383X107% 2.374%10°¢% 2.329X%X10"* 4.103%x10°¢
HCI 2.0 1.366 X107 2,387 x107¢  2.530X107° 3.991x 107"
2.5 1.429 X 107% 2,424 x107¢ 2. 487 X 10°° 3.894x107¢
3.0 1.441 X107 2,365%x107¢  2,328X%X107¢ 4,217 X107¢
3.5 1.309X107% 2.415%X107¢  2,353X107¢ 4, 070 X 107¢
4.0 1.407 X 107% 2, 479X 107¢  2,532%107¢ 4.252%107¢
4.5 1,503 xX107% 2,460 x107¢ 2.533x10°° 4. 176 X107
HAC +NaAC . e e e
5.0 1. 529 X 10 2. 412X 10 2. 578 X 10 4, 305%X 10
5.5 1.463X107% 2.322%X107% 2. 431x107° 4.182x107¢
6.0 1.378 X 107¢  2.382x107¢ 2. 538 X 1078 4, 115% 1078
6.5 1,525 1078 2,559 107"  2.550X10®  4.085X 10"
K,HPO.+KH,PO, 7.0 1.460 X 107%  2.421%X10™%  2,765x107¢  3.922x107°
7.5 1.580X107%  2.472%X 107 2,657 Xx107° 3. 947 X 107¢
8.0 1.521 X107 2, 466X 107¢ 2.575%X107%  4.005X%X10°°
8.5 1.394X 1076 . 2, 452X107¢ 2.588x10°% 4.107xX10"®
9.0 1.559 X 1078 2, 452X 107  2.626X10°%  4.340%X107¢
HsBOs+NaOH 9.5 1.583% 107 2.978X 107 3.030X 107  4.821X10°°
10.0 1. 626 X 107¢ 3. 425X 107° 3.952%x107¢ 6. 048 X 107¢
10. 5 2.524x107% 5. 892xX107¢  6.021%X10°% 1.320%10°°¢
11.0 5.076 X107 1.042% 1078 1.156 X 107%F  2.882%x 1078
11. 5 1.425x107¢ 2, 408X107%  2.610x 1078  4,.405%X 1075
NaOH’ 12.0 4. 460X 1075 8.105%X 107  8.352X107S 1.937 X 107*
12. 5 1.128X 107¢  2.042X%X107¢* 2.234%x107¢*  5.084x107*
13.0 2.230 X 10™*  4.246X107* 5.047 %X 107*  1.053x107°
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