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Table 1. 'H NMR(200 MHz, CDCL3) spectral data for compounds 5a~5i

Compound

R;

R:

Chemical Shift(5)

5a

CH;

CH;

1,45-1,88(m,4H), 1.67(d.3H,J=6.4Hz), 2.00-2.15(m,1H)
2.20-2.35(m, 1H), 2.80-3.02(m, 1H), 2.88(d,2H,J=5Hz),
3.88-4.05(m, 1H), 4.18-4.28(m,1H), 4.78(q, 1H,/=6.4Hz)
6.50(br.s,1H), 6.88(d,1H,J=5.6Hz), 7.43(d,1H,J=8.4Hz)

CH;

Cyclopropyl

0.50-0.60(m,4H), 0.80-0.90(m,2H), 1.45-1.88(m,4H),
1.67(d,3H,J=6.4Hz), 2.00-2.15(m,1H), 2.20-2.35(m,1H)
2.65-2.80(m,1H), 2.80-2.95(:m,1H) 3.88-4.05(m,1H),
4.18-4.28(m,1H), 4.75(q,1H,J=6.4Hz), 6.65((br,s,1H),
6.88(d,1H,J=5.6Hz), 7.44(d,1HJ=8.4Hz)

Sc

CH;

CH,CF;

1.45-1.88(m,4H), 1.65(d,3H,J=6.4Hz), 2.02-2.15(m,1H)
2.25-2.33(m,1H), 2.82-3.05(m,1H), 3.90-4.05(m,3H),
4.20-4.32(m,1H),4.82(q,1H,/=6.4Hz)6.85(br,s,1H), 6.90
(d,1H,J=5.6Hz), 7.46(d,1H,/=8.4Hz)

5d

CH,CF;s

1.45-1.88(m,4H), 2.00-2.15(m, 1H), 2.20-2.30(m,1H),
2.82-3.02(m,1H), 3.85-4.15(m,3H), 4.20-4.30(m,1H),
4.66(S,2H), 6.90-7.05(m,2H), 7.45(d,1H,J=8.4Hz)

CHCeHy(3-CHs)

1.45-1.88(m,4H), 2.00-2.15(m, 1H), 2.20-2.30(m,1H),
2.35(s,3H), 2.82-3.02(m,1H), 3.90-4.00(m,1H), 4.20
4.30(m, 1H), 4.50(d,2H,J=5.8Hz), 4.60(s,2H), 6.88-
7.20(m.6H), 7.45(d,1H,J=3.6Hz),

5f

CH;

CeH4(3-CHs)

1.45-1.88(m,4H), 1.67(d,3H,J=6.4Hz), 2.00-2.15(m,1H)
2.20-2.35(m, 1H), 2.33(s,3H), 2.82-2.98(m,1H) 3.88-
4.05(m, 1H), 4.18-4.28(m, 1H), 4.80(q,1H,J=6.4Hz)
6.90-7.50(m.6H), 8.47(br,s,1H)

5S¢

CH;

CHCeH(2-CHs)

1.40-1.85(m,4H), 1.64(d,3H,J=6.6Hz), 2.00-2.15(m,1H)
2.20-2.35(m,1H), 2.25(s,3H), 2.82-2.98(m,1H), 3.88-
4.05(m,1H), 4.18-4.28(m,1H), 4.38-4.60(m,2H), 4.81
(q,1H,J=6.6Hz), 6.80(br,s,1H),6.88(d,1H,J=5.6Hz), 7.11
(s,4H), 7.37(d,1H,/=8.6Hz)

CHs

CH;CsH.(3-CHs)

1.45-1.88(m,4H), 1.67(d,3H,J=6.4Hz), 2.00-2.15(m,IH)
2.20-2.35(m,1H), 2.33(s,3H), 2.82-2.98(m,1H), 3.88-
4.05(m,1H), 4.18-4.28(m,1H), 4.38-4.58(m,2H), 4.80
(q,1H,J=6.4Hz), 6.80(br;s,1H), 6.95-7.25(m,5H), 7.43
(d,1H,J=8.4Hz)

5i

CHs

CH,CsH,(3-CHy)

1.05(t,3H,/=7.2Hz), 1.40-1.82(m4H), 1.95-2.35(m,4H)
2.27(s,3H), 2.85-3.0(m,1H), 3.85-4.0(m,1H), 4.2-4.3
(m,1H), 4.30-4.70(m,3H), 6.60(br,s,1H), 6.93(d,1H,
J=5.6Hz), 7.16(br,s,4H), 7.43(d,1H,J=8.4Hz)
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Table 2. Herbicidal activities of compounds 5a-5i under postemergence upland greenhouse condition at 16 g a.i. ha™

Crop Weeds
Compound ZEAMX DIGSA SOLNI AESIN ABUTH XANXI CAGHE
Sa 20 30 100 90 100 80 100
5b 20 20 100 100 100 30 100
Sc 20 0 40 70 100 0 70
5d 0 0 20 40 95 50 20
Se 30 30 90 80 100 60 70
St 0 100 100 90 100 30 80
Sg 0 80 100 100 100 80 100
Sh 0 80 100 100 100 100 100
Si 40 70 100 90 100 100 100

ZEAMX, Zea mays, DIGSA, Digitaria sanguinalis; SOLNI, Solanum nigrum, AESIN, Aeschynomene indica, ABUTH,
Abutilon avicennae; XANXI, Xanthium strumarium ; CAGHE, Calystegia japonica. Bach value represents % of
control at 16 g ai ha”, 0: no effect, 100: complete kill according to visual rating

Table 3. Comparative postemergence screenig data of 5h and fluthiacet-methyl

Compound Application Crop Weeds
Rate(g aifha) ZEAMX | DIGSA SOLNI AESIN ABUTH XANXI CAGHE
60 20 100 100 100 100 100 100
5h 16 0 80 100 100 100 100 100
4 0 0 80 100 100 80 90
fluthiacet-methyl 60 10 50 100 100 100 100 100
R 16 10 30 100 70 100 100 100
/g o 4 0 0 100 60 100 100 100
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Synthesis and Herbicidal Activities of Hydantoin Derivatives Possessing Amide Subgroup

Young Kwan Ko*, Keun Hoe Chung, Jae Wook Ryu, Jae Chun Woo, Dong Wan Koo, Jung Sub Choi, Jun
Young Kim, Tae Joon Kim', Oh Yeon Kwon', Bong-Jin Chung1 and Dae-Whang Kim (Bio-organic Science
Division , Korea Research Institute of Chemical Technology, P. O. Box 107, Yuseong, Daejeon 305-606, Korea,
'Dongbu Agrolife Research Institute , Moonji-dong, Daeduck Science Town, Daejeon, 305-708, Korea)

Abstracs :

As an ongoing research program for the development of environmentally friendly new herbicide,

several hydantoin derivatives Sa - 5i possessing amide subgroup were synthesized and shown to have interesting
herbicidal activities exhibiting symptoms as Protoporphyrinogen IX oxidase inhibitor under postemergence upland
greenhouse screening. Among derivatives tested, compound Sh showed superior herbicidal activity against upland
problem weed, digitaria sanguinalis and aeschynomene indica to teference compound fluthiacet-methyl.

Key words : hydantoin derivatives, Protoporphyrinogen IX oxidase inhibitor, new herbicide, foliar application

activity
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