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As an ongoing research program for the development of environmental friendly new soil-surface treatment
herbicide, several tetrahydroindazole derivatives 6a - 6h possessing hydroxyalkyl subgroup were synthesized
and shown to have interesting herbicidal activities exhibiting symptoms as protoporphyrinogen IX oxidase

inhibitor under pre-emergence upland greenhouse screening. Among derivatives tested, compound 6f showed
superior herbicidal activity against problem weeds.

Key words Tetrahydroindazole derivatives, Protoporphyrinogen IX oxidase inhibitor, New herbicide, Soil-surface
application
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Table 1. '"H NMR (200 MHz, CDCL) spectral data for compounds 6a~6h
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Compound R; R, R; Chemical Shift ()

62 1 q H 1.78-1.90 (m, 4 H), 2.18 (br s, 1H), 2.46-2.58 (m, 2H), 2.65-2.78 (m, 2H), 3.60-4.28
(m, 4H), 7.03 (d, 1H, J=6.8 Hz), 7.30 (d, 1H, J=9.0 Hz)

6 - o o 0.94-101 (m, 3H), 1.45-1.65 (m, 4H), 1.75-190 (m, 4H), 2.46-2.58 (m, 2H),
2.65-2.78 (m, 2H), 3.82-4.15 (m, 3H), 7.03 (d, 1H, J/=6.8 Hz), 7.30 (d, 1H, J=9.0 Hz)
133 (d, 1H, J=6.2Hz), 1.78-1.90 (m, 4H), 2.22-2.30 (m, 1H), 2.46-2.58 (m, 2H),

6¢c CH; H H 2.62-2.74 (m, 2H), 3.70-3.80 (m, 2H), 4.40-4.56 (m, 1H), 7.10 (d, 1H, J=6.6 Hz) 7.30
(d, 1H, J=9.2 Hz)
124-135 (m, 6H), 1.75-1.90 (m, 4H,), 2.46-2.74 (m, SH), 3.82-3.98 (m, 1H),

6d CH; CH; H
4.10-4.22 (m, 1H), 7.06 (d, 1H, J=6.8 Hz), 7.36 (d, 1H, J=9.0 Hz)
1.08 (t, 3H, J=7.2 Hz), 1.33-1.40 (m, 3H), 1.45-1.95 (m, 6H), 2.45-2.56 (m, 2H),

6e CH; Et H  2.65-2.75 (m, 2H), 3.60-3.88 (m, 1H), 4.20-4.40 (m, 2H), 7.09 (d, 1H, J=6.8 Hz), 7.34
(d, 1H, /=9.2 Hz)

o CH. CHL Cpp. 1:25-1.35 (m, 9H), 1.75-1.95 (m, 4H), 245-255 (m, 2H), 2.65-275 (m, 2H), 4.19 (4
1H, J=6 Hz), 7.04 (d, 1H, J=6.8 Hz), 7.30 (d, 1H, J=9 Hz)

; - Me g 0.82-1.05 (m, 3H), 1.22-132 (m, 3H), 1.55-2.95 (m, 6H), 2.08-2.75 (m, 5H),

s 3.95-420 (m, 2H), 7.08 (d, 1H, J=6.6 Hz), 7.30 (d, 1H, J=9.4 Hz)
.60-2. 46-2. 20-4. 42-4. 1H),

6h (CHy)s- H 1.60-2.15 (m, 10H), 2.46-2.92 (m, SH), 4.20-4.40 (m, 1H), 4.42-4.60 (m, 1H)

7.02-7.15 (m, 1H), 7.20-7.38 (m, 1H)

Table 2. Herbicidal activities of compounds 6a~6h by pre-emergence application under the upland condition in greenhouse

Compound Crop Weeds
ZEAMX ORYSA SORBI ECHCG DIGSA SOLNI AESIN ABUTH XANXI
6a 0 0 40 70 40 100 100 30 0
6b 0 20 100 100 100 100 95 100 100
6¢ 0 40 80 95 100 100 100 100 100
6d 0 0 80 100 100 100 60 100 80
6¢ 0 0 40 80 100 90 95 100 30
6f 0 0 100 100 100 100 100 100 100
6g 10 20 100 100 100 100 95 100 90
6h 0 0 40 70 100 100 100 100 80

ZEAMX, Zea mays; ORYSA, Oryza sativa, SORBI, Sorghum bicolor, ECHCG, Echinochloa crus-galli; DIGSA, Digitaria
sanguinalis; SOLNI, Sloanum nigrum; AESIN, Aeschynomene indica, ABUTH, Abutilon theophrasti; XANXI, Xanthium strumarium
Each value represents % of control at 60 a.i./ha, 0: no effect, 100: complete kill according to visual rating.
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Table 3. Herbicidal activities and selectivity of 6f and S-275 by pre-emergence application under the upland condition in greenhouse

Corhpound Application Crop | Weeds
Rate (g avha)| ZEAMX { TRZAW | ORYSA | SORBI | ECHCG | DIGSA | SOLNI | AESIN | ABUTH | XANXI
o 60 0 10 0 100 | 100 | 100 | 100 | 100 100 | 100
16 0 0 0 95 80 05 100 | 100 | 100 | 100
o9 = 60 100 | 60 | 40 | 100 | 100 | 100 | 100 | 100 | 100 | 95
L oz |
$275 16 0 40 30 60 50 100 | 100 70 100 40
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