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Fig 1. Structures of $-275 and $-23121
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Spectral Data :

3-Chloro-2-[4-chioro-5-(2-methyloxyran-2-yl)methoxy-2-f
luorophenyl]4,5,6,7-tetrahydro-2H-indazole (3a): 'H
NMR (CDCl, 200 MHz): § 729 (1H, d, J = 94
Hz), 701 (1H, d, J = 65 Hz), 410 (1H, 4, J = 94
Hz), 396 (1H, d, J = 94 Hz), 290 (1H, d, J = 4.3
Hz), 2.73 (3H, m), 250 ( 2H, m), 1.83 (4H, m),
1.51 (3H, s).

3-Chloro-2-[4-chloro-5-(3-methyloxyran-2-yl)methoxy-2-f
luorophenyl]-4,5,6,7-tetrahydro-2H-indazole (3b): !
NMR (CDCl;, 200 MHz): § 7,29 (1H, d, J=9.4 Hz),
7.04 (1H, d, J=6.5 Hz), 426 (1H, dd, J=11.1, 2.7
Hz), 402 (1H, dd, J=11.1, 5.1 Hz), 3.10 (2H, m), 2.70
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Table 1. Herbicidal activity of the compound 3a - d, 6a - b and S-275 in flooded paddy condition
Rate ORYSA”  ORYSA
Comp. P MOOVA CYPSE SAGPY
omp (kg/ha) (LE AF)b) (SEED)’ ECHOR SCPIU
1.000 20 100 100 40 100 100 -
% 0.250 0 70 100 30 100 100 -
0.063 0 0 100 30 100 100 50
0.016 0 0 100 20 100 100 20
1.000 10 50 100 50 100 100 70
3b 0.250 0 10 100 30 100 100 60
0.063 0 0 100 30 100 100 50
0.016 0 0 10 20 100 0 20
1.000 40 100 100 80 100 100 100
3 0.250 20 100 100 20 100 100 90
0.063 10 100 100 20 100 100 60
0.016 0 20 100 10 90 30 20
1.000 5 100 100 30 100 100 70
3d 0.250 0 100 100 30 100 100 50
0.063 0 100 100 20 100 100 30
0.016 0 50 100 100 50 10
6a 1.000 0 0 100 100 100 100
0.250 0 0 20 0 50 100
6b 1.000 0 40 90 10 100 100
0.250 0 0 20 0 70 0 0
1.000 70 100 100 100 100 90 100
$275 0.250 60 100 100 100 100 90 100
0.063 40 100 100 80 100 40 90
0.016 20 100 100 70 100 0 30

a)ORYSA:Oryza sativa L., ECHOR:Echinochloa oryzicola, SCPIU:Scirpus juncoides, SCPYU:Scirpus juncoides Roxb.,
MOOVA:Monochoria vaginalis Presl.,CYPSE:Cyperus serotinus Rottb..SAGPY:Sagittaria pygmaea.

b)3LEAF:transplanted rice at 3 leaf stge.

9SEED:directed-seeded rice.

(2H, m), 2.50 (24, m), 1.81 (4H, m), 1.38 (3H, s). (4H, m), 1.39 (3H, s), 1.33 (3H, s).

3-Chloro-2-[4-chloro-5-(3-phenyloxyran-2-yl)methoxy-2-fl
uorophenyl]-4,5,6,7-tetrahydro-2H-indazole (3c): 'H

3-Chloro-2-[4-chloro-5-(2-methyloxyran-2-yl)methoxy-2-f
luorophenyl]-maleimide (6a): 'H NMR (CDCl;, 200

NMR (CDCl;, 200 MHz): 67.39-7.26 (6H, m), 7.08
(2H, d, J=6.5 Hz), 441 (1H, dd, J=11.1, 3.0 Hz),
4.18 (1H, dd, J=11.1, 6.0 Hz), 3.96 (1H, brs), 342
(1H, m), 2.70 (2H, m), 2.50 (2H, m), 1.79 (4H, m).

3-Chloro-2-[4-chloro-5-(3,3-dimethyloxyran-2-yl)methoxy
-2-fluorophenyl]-4,5,6,7-tetrahydro-2H-indazole ~ (3d):
'H NMR (CDCl, 200 MHz): §7,29 (IH, d, J=9.4
Hz), 7.04 (1H, d, J=6.5 Hz), 423 (1H, dd, J=11.1,
4.5 Hz), 410 (1H, dd, J=11.1, 6.0 Hz), 3.19 (1H,
dd, J=6.0, 4.5 Hz), 2.70 (2H, m), 2.50 (2H, m), 1.82

MHz): § 727 (1H, d, J = 94 Hz), 683 (IH, d, J =
64 Hz), 407 (1H, d, J = 10.6 Hz), 395 (1H, dd,
H, d, J = 10.6 Hz, 2.89 (1H, d, J= 49 Hz), 2.73
(IH, d, J= 49 Hz, 2.50 (2H, m), 2.05 (6H, s), 1.50
(3H, s).

3-Chloro-2-[4-chloro-5-(2-methyloxyran-2-yl)methoxy-2-f

luorophenyl]-4,5,6,7-tetrahydrophthalimide  (6b): 'H
NMR (CDClL;, 200 MHz): 6 727 (lH, d, J = 94
Hz), 6.83 (IH, d, J = 64 Hz), 407 (1H, 4, J =
10.6 Hz, 3.94 (14, d, J = 10.6 Hz), 2.89 (IH, d, J
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= 47 Hz), 273 (1H, d, J = 47 Hz, 242 (4H, m,
1.82 (4H, s, 1.49 3H, s).
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Synthesis and herbicidal activities of heterocyclic PPO inhibitor derivatives substituted with epoxy groups

Dong Ju Jeon', Kwaun Yong Park, Chang Min Park, So Won Young, Hyoung Rae Kim, Jong Hwan Song, and
In Tack Hwang (Korea Research Institute of Chemical Technology, P. O. Box 107, Taejon 305-600, Korea)

Abstract : The heterocyclic PPO inhibitor compounds have been studied due to their potent herbicidal effects
without toxic to human and animals. We have designed and synthesized 4,5,6,7-tetrahydroindazole, maleimide, and
tetrahydrophthalimide compounds carrying diverse epoxide substituents at 5- position of the phenyl group. Their
herbicidal submerged paddy conditions. These results showed that
4,5,6,7-tetrahydroindazole compounds gave potent herbicidal activities especially to ECHOR, MOOVA, and CYPSE
at a relatively low rate of 16 g/ha and improved tolerance on rice compared to S-275 as a standard herbicide in

activities were evaluated under

this experiment.

Key words : epoxy, maleimide, phthalimide, protox inhibitor, 4,5,6,7-tetrahydroindazole.
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