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Synthesis and Herbicidal Activity of 1-Aroxyacetyl-3-arylimidazolidin-2,4-dione Compounds
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(Key Laboratory for Chemical Pesticide of Shandong Province, Shandong Academy of Pesticide Sciences, Jinan 250100,

China)
Abstract:

In order to find new herbicidal compound, twelve novel 1-aroxyacetyl-3-arylimidazolidin-2,4-dione

compounds were designed and synthesized by substructure combination strategy using 3-arylimidazolidin-2,4-diones as the

intermediate. The structures of the target compounds were confirmed by '"H NMR and IR. The preliminary bioassay results

showed that most of the target compounds had good inhibition against rape and barnyardgrass at the concentration of 100

mg/L. Especially, compound H3 and H5 showed 100% inhibitory activity against rape.
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[%] o 150 mL 11.7 g 0.10 mol
-2,4- 4.4 ¢ 0.11 mol NaOH.100 mL
-1, 15.4 ¢ 0.10 mol 4-
30 mL 30 min o
-2,4- 20 min 40°C 2h TLC o
. 12 1-( pH 1
)-3- -2,4- o 106~110C 2 h,
1
N -2,4- o 204 g 80.5%
- 3\\KR 161.4~163.1°C.,
) )\COOH +R @NCO — R AQNW/NH .
4 1.2.3 4 (4]
' ? ’ 2.4- . 250 mL
R2®O 0o o 22 g 0.10 mol 2,4- N
j— {:(O\J\NJ(N ,@J' 5 DMF . 10% NaOH
: RH , 40 mL
" o
R=CH,CH(CH;), CH(CH;), CH,CH,SCH; R'=H Cl R*=2,4-Cl, 4-Cl
| o 100 mL
. o
1.1 °
WRS-2 .Bruker DPX 300 MHz 1.24 1-( )-3- -5- -
CDCl, T™S . Shimadzu 2.,4- H
IR-435 KBr ° N N 1-(2,4- )-3-(4- )-5-
-2,4- HS o
1.2 1< )-3- 150 mL 0.76 g 3 mmol 3-
2.4- (4- )-5- 2,4- 06g 6
1.2.1 2 1z mmol 20 mL 0C
4- o 440 g o 0.73 g 3 mmol 2,4-
0.15 mol 500 mL 1,2- 15 mL 30 min o
28.0 g 0.22 mol
100 mL 1,2- 5C 2 h TLC o
o NaHCO;,
1 he 88°C 4h 1 Na,SO,
- TLC o
1,2- %4 LV =31
. 113 ¢ 83.1%.
1.2.2 3- -5- -2,4- o
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1

R R R? /C 1%
H1 CH,CH(CH,), 83.5
H2 H CH(CH,), 2,4-Cl, 82.1
H3 CH,CH,SCH, 126.1~126.4 83.6
H4 CH,CH(CH,), 94.1~94.3 85.2
H5 4-Cl CH(CH,), 2,4-Cl, 83.1
H6 CH,CH,SCH, 102.3~102.5 86.5
H7 CH,CH(CHj), 81.3
HS H CH(CH,), 4-Cl 1235 75.6
HY CH,CH,SCH, 112.1~113.8 79.5
H10 CH,CH(CH,), 118.0~118.2 83.7
H11 4-Cl1 CH(CH,), 4-Cl 76.2
H12 CH,CH,SCH, 109.4~109.6 78.3

2 .
IR KBr /om™ 'HNMR CDCl, 300 MHz &

H1

2925,1729,1717,
1531, 1459,1068

0.99 (t, J=7.5 Hz, 6H), 1.89-2.12 (m, 3H), 4.78 (t, J=6.0 Hz, 1H), 5.30 (s, 2H), 6.81 (d, J=8.7 Hz, 1H), 7.16 (dd, J;=8.7
Hz, J,=2.4 Hz, 1H), 7.35-7.41 (m, 3H), 7.42-7.54 (m, 3H)

H2

2945,1759,1727,
1529,1449,1076

0.99 (d, J=6.9 Hz, 3H), 1.26 (d, J=7.2 Hz, 3H), 2.64-2.79 (m, 1H), 4.69 (d, J=3.3 Hz, 1H), 5.33 (s, 2H), 6.82 (d, J=8.7
Hz, 1H), 7.16 (dd, J,=8.7 Hz, J,=2.4 Hz, 1H), 7.34 (dt, /=6.9 Hz, J,=0.9 Hz, 2H), 7.41 (d, J=2.7 Hz, 1H), 7.43-7.54 (m,
3H)

H3

2947,1782,1718,
1567,1452,1095

2.07 (s, 3H), 2.48-2.60 (m, 2H), 2.61-2.74 (m, 2H), 4.86 (d, J=5.7 Hz, 1H), 5.33 (s, 2H), 6.84 (d, J=8.7 Hz, 1H), 7.17
(dd, J,=9.0 Hz, J,=2.7 Hz, 1H), 7.37-7.44 (m, 3H), 7.45-7.55 (m, 3H)

H4

2959,1743,1723,
1604, 1489, 1089

0.99 (t, J=6.6 Hz, 6H), 1.90-2.02 (m, 1H), 2.04-2.09 (m, 2H), 4.78 (t, J=6.3 Hz, 1H), 5.29 (s, 2H), 6.81 (d, /=8.7 Hz,
1H), 7.17 (dd, J=8.7 Hz, J=2.7 Hz, 1H), 7.34 (dt, J,=8.7 Hz, J,=2.7 Hz, 2H), 7.41 (d, J=2.4 Hz, 1H), 7.49 (dt, J,=8.7
Hz, J,=2.7 Hz, 2H)

HS5

2960, 1 748, 1 720,
1598, 1489,1090

0.97 (d, J=6.9 Hz, 3H), 1.23-1.28 (m, 3H), 2.63-2.78 (m, 1H), 4.68 (d, J =3.3 Hz, 1H), 5.31 (s, 2H), 6.81 (d, J/=8.7 Hz,
1H), 7.16 (dd, J=8.7 Hz, J,=2.7 Hz, 1 H), 7.30 (dt, J:=8.7 Hz, J=3.0 Hz, 2H), 7.41 (d, J/=2.7 Hz, 1H), 7.48 (dt, J,= 8.7
Hz, J,=2.7 Hz, 2H)

Hé6

2979,1728,1710,
1577,1492,1 087

2.06 (s, 3H), 2.47-2.73 (m, 4H), 4.87 (d, J=3.9 Hz, 1H), 5.32 (s, 2H), 6.84 (d, J=9.0 Hz, 2H), 7.17 (dd, J=9.0 Hz, J=
2.7 Hz, 1H), 7.35 (dt, J=8.7 Hz, J,=2.7 Hz, 2H), 7.41 (d, J=2.7 Hz, 2H), 7.49 (dt, J=8.7 Hz, J,=2.7 Hz, 2H)

H7

2956,1719,1704,
1 544,1503,1073

0.99 (t, J=7.2 Hz, 6H), 1.89-2.13 (m, 3H), 4.79 (t, J=5.4 Hz, 1H), 5.23 (s, 2H), 6.89 (dt, J;=9.0 Hz, J=3.3 Hz, 2H), 7.25
(dt, J:=9.0 Hz, J;=3.3 Hz, 2H), 7.37 (dt, J;=6.9 Hz, J=1.2 Hz, 2H), 7.43-7.55 (m, 3H)

HS8

2966,1712,1 698,
1526, 1488,1 063

0.99 (d, J=6.9 Hz, 3H), 1.26 (d, J=6.9 Hz, 3H), 2.64-2.79 (m, 1H), 4.70 (d, J=3.3 Hz, 1H), 5.25 (s, 2H), 6.89 (dt, J;=9.0
Hz, J,=3.3 Hz, 2H), 7.25 (dt, /=9.0 Hz, J,=3.3 Hz, 2H), 7.33-7.36 (m, 2H), 7.43-7.55 (m, 3H)

H9

2969, 1 748, 1 726,
1577,1490, 1090

2.07 (s, 3H), 2.48-2.59 (m, 2H), 2.60-2.72 (m, 2H), 4.86 (d, J=5.7 Hz, 1H), 5.25 (s, 2H), 6.90 (dt, /=9.3 Hz, J,=3.3 Hz,
2H), 7.25 (dt, J;=8.7 Hz, J:=3.6 Hz, 2H), 7.36-7.40 (m, 2H), 7.42-7.54 (m, 3H)

H10

2956, 1737,1724,
1595,1489,1 086

0.99 (t, J=6.6 Hz, 6H), 1.87-1.99 (m, 1H), 2.00-2.11 (m, 2H), 4.78 (t, J=5.4 Hz, 1H), 5.22 (s, 2H), 6.89 (dt, J;=9.0 Hz,
J=3.3 Hz, 2H), 7.25 (dt, J=9.0 Hz, J=3.3 Hz, 2H), 7.35 (dt, J;=8.7 Hz, J=2.7 Hz, 2H), 7.49 (dt, J;=8.7 Hz, J=2.7 Hz,
2H)

H11

2959,2850, 1745,
1725,1551,1121

0.97 (d, J=6.9 Hz, 3H), 1.23-1.31 (m, 3H), 2.61-2.76 (m, 1H), 4.67 (d, J=3.3 Hz, 1H), 5.23 (s, 2H), 6.88 (dt, /=9.0 Hz,
J=3.3 Hz, 2H), 7.25 (dt, 7,=9.0 Hz, J,=3.3 Hz, 2H), 7.30 (dt, /;=8.7 Hz, J=2.7 Hz, 2H), 7.47 (dt, J,=8.7 Hz, J,=2.7 Hz,
2H)

H12

2964,1785,1729,
1585,1495,1089

2.05 (s, 3H), 2.50-2.61 (m, 2H), 2.63-2.68 (m, 2H), 4.85 (d, J=5.7 Hz, 1H), 5.24 (s, 2H), 6.89 (dt, J=9.0 Hz, J;=3.3 Hz,
2H), 7.25 (dt, J;=9.0 Hz, J=3.3 Hz, 2H), 7.35 (dt, J;=8.7 Hz, J=2.7 Hz, 2H), 7.48 (dt, J=8.7 Hz, J=2.7 Hz, 2H)

o 2
° 2
1 pH =
-2,4- 1
w1, 3- -5- -2,4-
3 80% o
'H NMR 06.7~17.5
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-2,4- N-1 N-3 H1.H2 H3.H5.H6.H9 H11
565.25 2 2,4- H3.HS5 . H10.H11.H12
0 o
4.70
o HS o
06.80-7.41 2 H2 . HS H11
3 0741 3- 0 -2.4-
7.16 5- J=8.7 5- CH (CH,), CH,CH (CHa),
Hz 6 6.82 2 6- CH,CH,SCH; -2.4
J=8.7Hz 6 5.31 2 1- 2,4- 4-
04.68 °
2
J=3.3 Hz 6 2.63-2.78
24- 5 51.26 [1] : - (1.
0.97 2 R , 1991, 30 (3): 36-39.
2960 cm (2l ; : : -
-CH,.-CH, 1 748 cm™! ,2016, 15 (2): 8-12.
-CO 1 470-1 600 cm-' [3] Singer M S. Imidazolidinedione Herbicides: US, 3655689 [P].
1090 cm C-0-C 17201
[4] Thibault T D. 2,4-Imidazolidinediones, Compositions and Herbici-
’ dal Method: US, 4345935 [P]. 1982-08-24.
2.2 [5] Prisbylla M P. Novel 5-Aminomethylene-2,4-imidazolidinediones
and 5-Aminomethylene-2-thionoimidazolidine-4-ones: US, 4859228
o 24 [P]. 1989-08-22.
CK 3. [6] Schaefer M. Herbicidal Bicyclic Hydantoins: WO, 9523509 [P].
3 100 me/L % 1995-09-08.
[7] Nakajima M, Itoi K, Takamatsu Y, et al. Hydantocidin: A New
Compound with Herbicidal Activity from Streptomyces hygroscopi-
H1 9242 26.54 96.96 9236 cus [J]. Antibiot, 1991, 44 (3): 293-300.
H2 94.62 93.73 91.15 88.19 (8] ; ; ;
H3 91.56 88.24 100.00 100.00 1. ,2010, 31 (2): 336-342.
H4 81.54 82.09 93.77 90.97 [9] , , , L 5-(4- )-2,4-
H5 92.91 89.87 100.00 100.00 1. ,2010, 30 (5): 691-697.
Ho 89.49 88.69 94.92 86.19 [10] ’ ) o 24-
H7 77.14 85.88 92.20 88.19
HS8 78.83 84.71 83.30 84.03 L1 2013, 33 G
HY 96.82 93.07 93.72 98.26 396-601.
H10 82.40 83.53 04.24 97.22 [11] Han J T, Wang J M, Dong H B, et al. Synthesis and Herbicidal Ac-
H11 93.77 89.15 96.91 94.44 tivity of 5-(4-Hydroxybenzyl)-2-thioxoimidazolidin-4-one Esters
H12 87.04 80.26 97.38 98.96 [J]. Molecules, 2011, 16 (4): 2833-2845.
2,4- 86.80 86.34 94.26 94.72 [12] . . . ],
,2008, 39 (9): 1019- 1021.
100 mg/L [13] Sauli M. Process for the Preparation of 1-Carbamoyl-3-
H3.H5 (3,5-dichlorophenyl)-hydantoins: US, 4076941 [P]. 1978-02-28.
100%. H7 .H8 [14] , , . 2l )

80%

o

2006, 29 (11): 16-18.



