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Abstract : Methiopyrisulfuron (test code: HNPC-C9908 ), methyl 2—[(4—methoxy—6-methylthio—pyrimidin—2—yl)carbamoylsulfamoyl] ben—
zoate, is a novel sulfonylurea herbicide developed by Hunan Research Institute of Chemical Industry that has been used for weed control in
wheat. The alcoholysis kinetics and its mechanisms of methiopyrisulfuron were studied using high performance liquid chromatography and
mass spectra. Results showed that the rapid alcoholysis of herbicide methiopyrisulfuron occurred in methanol or ethanol, and the reaction
rates could be described satisfactorily with the first—order kinetics equation. The calculated half-life of methiopyrisulfuron in methanol and
ethanol was 10.6 days and 11.6 days, respectively, implying that the alcoholysis reaction appears to be a general characteristic of sulfonylurea
herbicides. Alcholysis of methiopyrisulfuron varied with the temperatures, pH value, methanol content and active ingredient concentrations.
Alcoholysis reaction rate of methiopyrisulfuron increased as the incubation temperature went up, and its half-life was 41.0 d, 10.6 d, 3.8 d
and 13.0 h, respectively, at 15 °C, 25°C, 35 °C and 45 °C, and the temperature coefficient of methiopyrisulfuron alcoholysis was 28.06. There
existed no obvious correlations between the activation energies of methiopyrisulfuron alcoholysis and temperatures, and its average activation
energy and activation enthalpy was 186.28 kJ +mol™ and 183.71 kJ *mol ™, respectively. The activation entropy absolute values of methiopy—
risulfuron alcoholysis increased with the increasing temperatures in the environment, and its average activation entropy value was —11.28 kJ -

mol ™ - K, indicating that alcoholysis of methiopyrisulfuron proceeds via a nucleophilic substitution mechanism. Alcoholysis rates of me—
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thiopyrisulfuron was significantly higher in acidic methanol solution than neutral and basic methanol solution, and its half -life in the
methanol solution of pHS, 7 and 9 was 6.8 d, 172.2 d and 109.5 d, respectively. The half-life of methiopyrisulfuron degradation was 27.8 d,
30.7 d, 30.1d, 43.3d, 42.5 d, 43.9 d and 10.6 d, respectively, in the solution with methanol content of 40%, 50%, 60%, 70%, 80%, 90% and
100%, and 9.4 d in pure water. The alcoholysis of methiopyrisulfuron was influenced by the active ingredient concentration. The alcoholysis

reaction of methiopyrisulfuron was slow when the concentration was low (5 mg+L™), and its half-life was 32.2 d. However, there was little ef—
fect on alcoholysis rate of methiopyrisulfuron when its concentration increased up to 10 mg+L™ and 20 mg- L. Through the isolation and i—
dentification of alcoholysis products of methiopyrsulfuron in methanol by LC/MS, it was proposed that the alcoholysis pathway of methiopy—

risulfuron involved the cleavage of the sulfonylurea bridge of the parent molecule to give 2—carboxymethyl-N-carboxymethyl benzsulfonamide

and 2—amino—4-methoxy—6—(methylthio ) pyrimidine.

Keywords: sulfonylurea herbicide; methiopyrisulfuron( HNPC-C9908 ); alcoholysis kinetics; mechanism
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Figure 1 Chemical structure of novel sulfonylurea HNPC-C9908
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Figure 2 Dynamic curves of methiopyrsulfuron in methanol and
ethanol in the dark at 25 °C
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Table 1 Kinetic parameters of methiopyrsulfuron alcoholysis in

alcohol in the dark at 25 °C
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Table 2 Kinetic parameters of methiopyrsulfuron alcoholysis

under different temperatures
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Figure 3 Dynamic curves of of methiopyrsulfuron alcoholysis under

the different temperatures

3 PWMEEREREER B EMRAE(Q) . EHEE(E),
B (ADFFELLEAS)

Table 3 Temperature effect quotient (), activation energy (Ea),
activation enthalpy (AH) and activation entropy (AS) of

methiopyrisulfuron alcoholysis at the different temperatures

REE/C 15 25 35 45
; FHE
YR /K 288 298 315 325
k/d? 1.69x10” 6.57x10™ 1.846x10" 1.277 —
Q(kuo'k) — 3.89 11.14 69.16 28.06
EalkJ-mol™ 185.92 185.48 189.83 183.82 186.28
AH/kJ-mol™  183.53 183.00  187.20  181.11 183.71
AS/kJ-mol™- K" 4.35 -4.10 -1846  -2691  -11.28
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Figure 4 Dynamic curves of methiopyrsulfuron alcoholysis in the

different pH methanol at 25 °C
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Table 4 Kinetic parameters of methiopyrsulfuron alcoholysis in

different pH methanol solutions
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Table 5 Kinetic parameters of methiopyrsulfuron degradation in

the different methanol solutions
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Table 7 MS data and retention times(tg) of methiopyrsulfuron metabolites in methanol
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Figure 6 Proposed pathways of methiopyrsulfuron alcoholysis in methanol
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