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Abstract The rate-constants of hydrolysis of 3.4-methylenedioxyphenylmethylenemalononitrile
are determined by ultraviolet spectrophotometry at various pH and a rate equation which can be
applied over wide pH range is obtained. The rate equation reveals that below pH 5.0 and above
pH 9.0, the hydrolysis is initiated by the addition of water and hydroxide ion respectively.
However, at pH 6.0-8.0 the competitive addition of water and hydroxide ion occures. The
catalytic contribution of hydroxide ion and water can be fully explained by the rate equation
obtained.
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Fig. 1. The plots of Log(MN] us. time at pH 4. 45
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Fig. 2. pH-rate profile for the hydrolysis of MN at
25°C. The points are experimental; The drawn
line is calculated according to the equation (8), and
the dashed lines show the contribution of each rate

constant.,
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Table. 1. Rate-constants for the hydrolysis of MN at
various pH and 25°C

-1
it | uter e
observed pH | calculated*

0.00] HCI 2.08X107%  0.00] 2.24X10°*
0. 50 " 2.11X107%  0.50] 2.64%10°*
1.00 " 5.49%X107%  1.00] 3.72X10°®
1.50 ” 813X10%  1.50| 7.65X10°®
2.00 p 2.08X107|  2.00| 1.83x1077
2.50 | ” 4.18X1077 2.500 4.44x1077
3.01 " 1.83X10°%  3.00] 1.56X10°°
3.47 (HAc + NaAc| 4.45X10°%  3.50 4.56X10°
3.95 " 8.93X10°°  4.00, 1.12X10°°
4.45 ” 2.50X10°%  4.50] 2.21X10°*
5200 » 3.02X10°%  5.00 3.31X10°°
5.50 p 3.45X107°  5.50] 3.36X10°°
6.15 ” 3.78%107%  6.00] 3.74X10°°
6.90 %‘jﬁﬁ%ﬁ 5.20X10°%  6.50] 4.02X10°°
7.30 " 8.53X10™%  7.00] 5.01X10°°
7.85 " 9.19%X10°%  7.50| 8 04X107°
810/  w | L6710 800 1.77X10°
g 70| Boricaddt | 7 g7x10- 850 4.81x10°*
9.20 " 2.37%10°%  9.00 1 45X107°
9. 40 ” 4.33X107%  9.50 4.47Xx10°°
9.70 " 5.20%10°%  9.70] 7.08%107*
9.75 | " 5.34X10°%  9.75| 1.12X107
10.0 i " 1.11X107%  10.0, 1.41X10*

| 11.0| 1.41x10™

* Calculated from the equation (8).
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Table. 3. Rate-constant for the hydrolysis of MN at:
various acetate ion concentration at pH 4.65 and
25°C.

(CH,CO0™) (M)  fkobs. X10°(sec™ |  E¢2ic: X9
0. 001 1.61 2.44
0.0015 1.81 2.47
0.002 213 2.49
0. 0025 2.33 2.51
0. 005 241 2.59
0.010 2.53 2.73
0.015 2.76 2.83
0. 020 2,92 2.92
0.025 2.96 2.98
0.030 3.03 3.04
0. 050 3.27 318
0.070 3.38 5.27
0.100 3.46 3.3
0.130 3.54 3.39
0. 150 3.60 3.42

** calculated from the equation (10)
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