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Abstract

Some derivatives of 3-(benzothiazol-2-y1)-1-methyl urea were synthesized by reaction
of methyl isoccyanate with 2-aminobenzothiazole derivatives prepared by thiocyanation of
various substituted anilines. The compounds synthesized were identified by IR, NMR and
mass spectra as 3-(5-methyl benzothiazol-2-y1)~1-methyl urea, 3-(5, 6-dimethyl benzothi-
azol-2-yl)-1-methyl urea, 3-(6-ethyl benzothiazol-2-yl)-1-methyl urea, 3-(6-methoxy
benzothiazol-2-y1)-1-methyl urea, 3-(6-chloro benzothiazol-2-y1)~1-methy! urea, and 3-(5,
6-dichloro benzothiazol-2-y1)-1-methyl urea. These compounds were subjected to the test
for pre-emergence herbicidal activity in the pots with wettable powder formulation. All
of these compounds showed pre-emergence herbicidal activity on the grasses (Digitaria
adscendens HENR and Setaria viridis P. BEAUV) and broad-leaf weeds (Portulaca oleraces
L. and Chenopodium album L.) at the dosage of 800g a.i. per 10a. Of the 6 compounds,
3-(6-ethyl benzothiazol-2-y1)-1-methyl urea showed the highest herbicidal effect on both
the grasses and broad-leaf weeds. Even at the rate of 50g a.i. per 10a, this compound

inhibited the growth of grasses, selectively.
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Fig. 1. Synthetic scheme of 3-(benzothiazol-2-y1)-1-methy! urea derivatives
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Table 1. Recipe for wettable powder of chemi-

cals
Materials Composition (%)
Chemical 50
NK-NK-150 8
White carbon 2
Kaoline 40
Total 100
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Table 2. General properties of 2-amino benzothiazole derivatives

N\ Mp Yield
No. S>— NH, cO Appearance (%)
R R
ACRI-S-8416’ 5-methyl 79 Colorless needle 81
ACRI-S-84147 6-ethyl 103 Colorless needle 86
ACRI-S-8411/ 5, 6-dimethyl 184~185 White powder 83
ACRI-S-8415" 6-methoxy 163 Colorless needle 83
ACRI-S-8413/ 6-chloro 203~205 ‘White power 85
ACRI-S-8412/ 5, 6—dichloro 178 White power 82
Note : 1, Recrystalized with 809 methanol
2. Mp's of the compounds were not corrected
Table 3. General properties of 3-(benzothiazol-2-y1)-1-methyl urea derivatives
N . o
>_ % Mp Yield
. NHCNHC
No. s H3 O Appearance %)
R R
ACRI-S-8416 5-methyl 167 White powder >959%
ACRI-5-8414 6-ethyl 208 White powder >95%
ACRI-S-8411 5, 6-dimethyl 277% ‘White powder >95%
ACRI-S-8415 6-methoxy 275% White powder >959%
ACRI-S-8413 6-chloro 285* White powder >959%
ACRI-S-8412 5, 6-dichloro 280* White powder >959%

* Decomposition degree
Note : 1. Recrystalized with 70% acetone
2. Mps of the compounds were not corrected
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Fig. 2. IR spectrum of the chemical ACRI-S-8414
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Table 4. IR spectral data of 3-(benzothiazol-2-yl)-1-methyl urea derivatives
@[N\- 2 vem™
No. >‘NHCNHCH 3
x s . NH C=0 c=cC C—N c—Cl
ACRI-S-g416 5-methyl 3400 1650 1595 1540 1480 —
ACRI-S-8414 6-ethy! 3300 1685 1605 1585 1460 —
ACRI-S-8411 5, 6-dimethyl 3350 1700 1600 1540 1455 -
ACRI-S-8415 6-methoxy 3350 1700 1600 1540 1460 —
ACRI-S-8413 6-chloro 3300 1660 1600 1540 1440 760
ACRI-S-8412 3350 1700 1600 1540 1445 740

5, 6-dichloro
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Table 5. NMR spectral data of 3-(benzothiazol-2-y1)-1-methyl urea derivatives

@E N> 0 5 (ppm)

No. NHCNHCH ,

. s . Ar—H Ar—CH, Ar—CH,  N—CH,
ACRI-S-8416  5-methyl 7.0~7.6 2.45 — 2.85
ACRI-S-8414  6-ethyl 7. 4~T.7 — 2.7, 1.25 2.95
ACRI-S-8411  5,6-dimethyl 7.3~7.6 2.25 — 2.75
ACRI-S-8415 6-methoxy 6.9~7.7 3.85 — 3.00
ACRI-S-8413 6-chloro 7.3~7.7 — ~ 2.80
ACRI-S-8412 5, 6-dichloro 7.3~7.7 - - 2.75
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Fig. 4. Mass spectrum of the chemical ACRI-S-8415

Table 6. GC/MS Spectral data of 3-(benzothiazol-2-yi)~1-methyl urea derivatives

N o)
NO. \ H
NHCNHCH 5
. S
R R

MW Molecular ion

Major fragment ions

@ m/z m/z
ACRI-S-8416 5-methyl 221 221 164, 149, 131, 104, 77
ACRI-S-8414 6-ethyl 235 235 204, 189, 178, 163, 136, 118
ACRI-S-8415 6-methoxy 237 237 206, 191, 180, 165, 137, 110
ACRI-S-8411 5, 6-dimethyl 235 235 204, 178, 163, 150, 136, 119
ACRI-S-8413 6-chloro 241.5 241 210, 184, 157, 130, 122
ACRI-S-8412 5, 6-dichloro 276 275 244, 218, 191, 183, 164, 156, 120
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Table 7. Effect of chemicals synthesized on pre-emergence herbicidal activity

Grasses* Broad-leaf weeds**
No. of chemicals
50 200 800(g a.i./10a) 50 200 800(g a.i./10a)
ACRI-S-8416 0 0 0 0 0 4
ACRI-S-8414 6 ik 7 9 0 6 9
ACRI-S-8415 0 0 1 0 0 1
ACRI-S-8411 0 0 0 0 0 4
ACRI-S-8413 0 0 0 0 0 2
ACRI-S-8412 0 0 2 0 0 0
Control 0 0 0 0 0 0

*: Digitaria adscendens and Setaria viridis
*% : Porfulaca oleraces L. and Chenopodium album L.

**% : Degree of weeding effect(0~10)
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