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Fig. 1. pH rate profile and half life(t’s) for the hydrolysis of im-
idacloprid in 15%(v/v) dioxane aqueous solution at 45°C., The points
are experimental and the dot line is extrapolated according to the e-
quation (1).
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Fig. 2. Kivinen plots for the hydrolysis of imidacloprid at pH 11.0 in
aqueous dioxane at 45°C.
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Table 1. 1st order rate constants for the hydrolysis of imidacloprid in
aqueous dioxane at pH 11.0 and 45°C

Dioxane:H,0" Y N loglH,01 Foos. (10
10:90 3.217 -0.34 1.70 10.31
20: 80 2.877 -0.35 1.65 9.60
30:70 2.455 -0.37 1.58 9.43
40: 60 1.945 -0.38 152 9.00
50:50 1.361 -0.39 144 8.57

“R(%, v/v), "Nucleophilicity Tonization power of solvation.
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Kinetics and Mechanism of Hydrolysis of Insecticidal Imidacloprid
Nack-Do Sung*, Seong-Jae Yu and Moon-Sung Kang' (Department of Agricultural Chemistry, Chung-nam Na-
tional Untversity, Taejon 305-764, Korea; 'Coseal Co., Ltd., Central Institute, 493-2 Soryongdong Kunsan Jun-

Book, 573-400, Korea)

Abstract : The rate of hydrolysis of insecticidal 1-(6-chloro-3-pyridylmethyl)-2-nitro-iminoimidazolidine
(common name; imidacloprid) have been investigated in 15%(v/v) aqueous dioxane at 45°C. From the kinet-
ics and non-kinetics data such as pH-effect, solvent effect(m=0.04, n=0.30 & m<{), thermodynamic
parameter(AH =16.14kcal-mol ' & 45'=-0.03e.u.), rate equation (k,.=4.56x10 [OH 1) and analysis of hy-
drolysis product, 1-(6-chloro-3-pyridylmethyl-2)-imidazolidinon, the hydrolysis mechanism of imidacloprid is
proposed that the specific base catalyzed hydrolysis(kw-) through nucleophilic addition-elimination (Adv-E)
mechanism proceed via intermediate, 1-(6-chloro-3-pyridylmethyl)-2-hydroxy-2-imidazolidinylisonitraminate
(D and B-3-(6-chloro-3-pyridylmethyl)aminoethyl-1-nitrourea(Ill). And the half-life(t’) of hydrolytic de-

gradation at pH 8.0 and 45°C was about 4.5 months.

Key words : 1-(6-chloro-3-pyridylmethyl)-3-N-nitroimidazolidin-2-ylideneamine, Imidacloprid, Hydrolysis

mechanism, Half-life(t) ), Ady-E reaction.
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