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Abstract

Mode of safening action of N-(4-chlorophenyl)maleimide (CPMI) on metolachlor [2-chloro-N-(2-
ethyl-6-methylphenyl)-N-(2-methoxy-1-methylethyl) acetamide] was investigated in sorghum
(Sorghum bicolor L.). CPMI was synthesized by dehydration of N-(4-chlorophenyl)maleamic acid
(CPMA) which was obtained from amination with maleic anhydride and 4-chloroaniline. Melting
points of CPMA and CPMI (>95% purity) were 200—202°C and 116—118°C, respectively.
Growth response study indicated that seed treatment of CPMI increased tolerance of sorghum
shoot to metolachlor approximately threefold. Sorghum shoot was more sensitive to injury caused
by metolachlor and CPMI activity than the root. Metolachlor was initially absorbed by sorghum
shoot and metabolized to the metolachlor-glutathione conjugate in CPMI-untreated and treated
shoots. However, CPMI treatment significantly accelerated metabolism of [*CJmetolachlor in
sorghum shoot, resulting in decrease in metolachlor content and increase in formation of the
glutathione conjugate. It was concluded that the protection against metolachlor injury conferred

by CPMI appeared to be correlated to detoxification of metolachlor in sorghum shoot tissue.
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Fig. 1. Chemical structures of N-(4-chloro-
phenyl)maleamic acid(CPMA) and
N-(4-chlorophenyl)maleimide (CPMI)
synthesized.
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Table 1. Effect of CPMI treatments on sor-
ghum shoot growth in the presence
or absence of metolachlor.

Shoot Length
(% of control)®

Application

Concentration
Method CMPI alone CPMI+25M
metolachlor
(g/kg seed)
Seed 0 100a 27e
treatment 03 97a 32e
06 96a 62b
12 90b 79
24 75¢ 58bc
48 63d 47cd
(M)
Aqueous 0 100a e
solution 5 98a 45d
10 97a 49cd
25 95a 52
50 95a 47cd
100 90b 53¢

2 CPMI was applied as seed coating or as aqueous solu-
tion at the initial watering. Mean shoot length of untrea-
ted seedlings was 8.3cm.

> Means followed by the same letter within columns are
not significantly different at 5% level according to the
LSD.
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Fig. 2. Safening activity of CPMI on sor-
ghum seedlings grown in vermiculite
containing metolachlor for 3 days.
CPMI was applied as seed treatment
at 1.25g/kg of seed. Mean length of
untreated shoots and roots was 7.9
and 8.2cm, respectively.
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Fig. 3. Safening activity of CPMI on shoot
length of sorghum seedlings grown in
vermiculite containing metolachlor for
3 days. CPMI was applied as seed
treatment at 1.25g/kg of seed or 25uM
aqueous solution at the initial wate-
ring. Mean shoot length of untreated
seedlings was 8.3cm.
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Fig. 4. Absorption of ['*C]metolachlor by ex-
cised shoots from 3-day-old etiolated
sorghum seedlings. CPMI was applied
as seed treatment at 1.25g/kg seed.
The concentration of ['*C]metolachlor
applied in incubation medium was 10
uM.
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Fig. 5. Autoradiogram of a thin-layer chro-
matogram of radiolabel in shoots of 3-
day-old sorghum seedlings. The iden-
tity of the metabolite present in unt-
reated(B) and CPMI-treated(C) sor-
ghum shoots was determined compa-
ring Rf values of [“CJmetolachlor(A)
and metolachlor-glutathione conjugate
(D) used as standard materials.
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Fig. 6. Metabolism of [“Clmetolachlor in
excised shoots of 3-day-old sorghum
seedlings. The concentration of ['“C]
metolachlor applied in incubation
medium was 10uM. Sorghum shoots
were extracted with 80% methanol
and partitioned with dichloromethane.
Metabolism was quantified by measu-
ring the radioactivity of the aqueous
layer.
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