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Synthesis and Herbicidal Activity of N-[5-(3-Methyl-2,6-dioxo-4-
trifluoromethyl-2,3-dihydropyrimidin-1(6H)-yl) phenyl]-N',N"-
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Abstract: In search of safe and low toxin herbicidal compounds, seven N-[5-(3-methyl-2,6-dioxo-4-
trifluoromethyl-2,3-dihydropyrimidin-1(6H)-yl)phenyl]-N',N'-disubstituted urea compounds were designed
and synthesized. Their structures were confirmed by IR, *H NMR, LC/MS and elemental analyses. Pre-
liminary bioassay showed that most of title compounds had good herbicidal activity, for example, 4c-4f
exhibited more than 90% inhibition to Abutilon theophrasti Medic, Amaranthus spinosus, Chenopodium
album, Digitaria sanguinalis, Echinochloa crus-galli, and Setaria viridis at active ingredient 75 g a.i./hm?

in post-emergence treatment.
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1
1.1

WRS-1 ( ) Varian INOVA-
300 (300 MHz  CDCI, ™S )
PE System 2000 FT-IR (

) Agilent 1100 Series LC/MSD(
GC/MS Perkin Elmer Series Il 2400

) HP 6890/5973

Merck
la~1b [10] la m.p.
134~136 66% 1b m.p. 128~131 57%
1.2 2 (
2b )
250 mL
20.80 g(70 mmol) 120 mL
17.70 g(100 mmol)
(1 mL) (30 mL)
30 min 3 h
90~102 /5 KPa 16.00 ¢ 80%
2a 80%
1.3
1.3.1 ( N[2- 4 5@ -
2,60 -4 2,3 -1 ) N-¢-
) 4 )
100 mL
30 mL 0.97 g(50 mmol)
(2b) 1.35g(4mmol) 3-(2- -4- -5-
)-1- -6-( ) 2, 4QH,3H)- (1)

30 min 5 h
1.70 ¢ 95% 86%
m.p. 251.7~253.4 'H NMR(CDCI; 300 MHz)3 3.56 (s
3H NCH;) 6.38(s 1H =CH) 6.84~7.52(m 4H
ArH) 7.26(d J=9.3 Hz 1H ArH) 8.28(d J=7.2 Hz
1H ArH) IR(KBr)v 3359(N-H) 1768 1655(C=0) cm™
LC/MS(positiveion) m/z(%) 541([M+1]° 100) Anal. Calcd
for C,H,CIFN,O, C 44.42 H 2.24 N 10.36 found C 44.56
H 2.18 N 10.30

4a

4a 88% m.p. 241.5~242.8

*H NMR(CDCI;, 300 MHz) d : 3.61(s 3H NCH,) 6.46(s
1H =CH) 6.97~7.12(m 4H ArH NH) 7.51(s 1H
ArH) 7.62(d J=5.7 Hz 1H o-F-Ph-NH) 8.12~8.18(m
1H ArH) 8.34(d J=7.5 Hz 1H ArH) IR(KBr)v
3346(N—H) 1737 1674(C=0) cm*; LC/MS(positiveion) m/z
(%) 475([M+1]° 100) Anal. Calcd for C,H;,CIFN,0, C
48.07 H 2.55 N 11.80 found C 47.91 H 2.50 N 11.92

1.3.2 ( N-[2- 4 53 -2,6-
4 2,3 -1(6H)- ) NN
4c )
250 mL 80 mL
0.44 g(2 mmol)
1.35g(4mmol) 3-(2- -4- -5- )-1-  -6-(
) -2,4(1H,3H)- (1b) 0.80g(8mmol)
(40 mL) 30 min 30 min
0.40 g(4 mmol) 0.80 g(8 mmol)
(40 mL) 30 min 30 min
(100 mLx 3)
1.32 ¢ 96% 92% ‘H NMR
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(CDCI, 300 MHz) & 0.86~0.98(m 6H 2CH,) 1.63~1.71
(m 4H 2CH,CH,CH,) 3.25(t J=7.5 Hz 4H
2CH,CH,CH,) 3.53(s 3H NCH;) 6.33 (s 1H =CH)
6.99(s 1H NH) 7.25(d J=8.7 Hz 1H ArH) 8.42
(d J=7.5 Hz 1H ArH) IR(KBr)v 3449(N—H)
1736 1683(C=0) cm™ LC/MS(positiveion) m/z(%) 465
([M+1]® 100) Anal. Calcd for C,H,CIFN,0, C 49.09 H
4.55 N 12.05 found C 49.02 H 4.59 N 12.16
4d~4g

4d 89% 'H NMR(CDCI, 300
MHz)d 0.94(t J=7.5Hz 6H 2CH;) 1.63~1.71(m 4H
2CH,CH,CH,) 3.25(t J=7.8 Hz 4H 2CH,CH,CH,) 3.52
(s 3H NCH,) 6.34(s 1H =CH) 6.79~6.83(dd J=8.7
2.7 Hz 1H ArH) 7.16(s 1H NH) 7.45(d J=8.7 Hz
1H ArH) 8.38(d J=2.7 Hz 1H ArH) IR(KBr)v
3441(N—H) 1732 1678(C=0)cm™ LC/MS (positiveion)
m/z(%) 447([M+1]° 100) Anal. Calcd for C.H,CIFNO, C
51.07 H 4.96 N 12.54 found C 51.19 H 4.99 N 12.48

4e 90% *'H NMR(CDCI, 300
MHz)® 1.34(d J=6.6 Hz 12H 4CH,) 3.53 (s 3H
NCH,) 3.97~4.06(m 2H 2CH) 6.33(s 1H =CH)
7.26(d J=8.7 Hz 1H ArH) 8.42(d J=7.5 Hz 1H ArH)
IR(KBr)v 3457(N—H) 1737 1694(C=0) cm™ LC/MS
(positiveion) m/z(%) 465([M+1]" 100) Anal. Calcd for
CiHxCIFN,0, C 49.09 H 4.55 N 12.05 found C 49.22 H
4.46 N 12.14

4f 87% ‘H NMR(CDCI; 300 MHZz)
0 0.94(t J=7.2 Hz 6H 2CH,) 1.33~1.41(m 4H
2CH,CH,CH,CH;) 1.57~1.67(m 4H 2CH,CH,CH,CH,)
3.27(t J=7.5 Hz 4H 2CH,CH,CH,CH,) 3.53(s 3H
NCH,) 6.33(s 1H =CH) 6.99(s 1H NH) 7.26(d
J=8.4 Hz 1H ArH) 8.41(d J=7.5 Hz 1H ArH) IR(KBr)
v 3448(N—H) 1737 1694(C=0) cm* LC/MS
(positiveion) m/z(%) 493([M+1]® 100) Anal. Calcd for
CyHxCIFN,0, C 51.17 H 5.11 N 11.37 found C 51.29 H
5.02 N 11.44

49 75% m.p. 237.2~240.0
‘H NMR(CDCI, 300 MHz)5 2.80(d J=3.6 Hz 3H
NHCH,) 3.25(s 3H NCH;) 3.54(s 3H NCH,) 5.80
(d J=3.6 Hz 1H NHCH,) 6.35(s 1H =CH) 6.85~6.88
(dd J=8.7 2.1 Hz 1H ArH) 7.49(d J=8.7 Hz 1H
ArH) 8.35(d J=2.1 Hz 1H ArH) 11.73(s 1H NH)
IR(KBr)v 3446(N—H) 1733 1688(C=0) cm™ LC/MS
(positiveion) m/z(%) 433([M+1]® 100) Anal. Calcd for

CiHisCIFNO, C 44.30 H 3.49 N 16.15 found C 44.48 H
3.58 N 15.92

1.4
81 cm
(Digitaria sanguinalis) (Echinochloa crusgalli)
(Sentaria viridis)
(Abutilon theophrasti Medic) (Chenopodium
album) (Amaranthus spinosus)
0.5 cm
75 g a.i./hf 24 h
4
14 d
(flumioxazin)
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2.3
1 1
1/3 75 g a.i./hn?
4c~4F
3 90%
4e
1 4a~4g @75 ga.i./nm)
AT AS CA DS EC SV AT AS CA DS EC SV
4a 50 100 100 20 0 0 0 100 0 0 0 0
4b 60 100 100 30 0 0 0 100 40 20 0 0
4c 100 100 100 50 50 50 100 100 100 100 95 100
4d 100 100 100 50 50 50 95 100 100 90 90 100
de 100 100 100 50 60 95 100 100 100 90 95 100
4f 100 100 100 40 30 95 90 100 100 90 90 100
49 100 100 100 0 0 0 0 0 0 0 0 0
100 100 100 100 70 100 100 100 100 100 90 100
AT AS CA DS EC SV
[4 , , — -1,3- -
4a 4b 4d 4F 4g [ - 2007, 36(6):
530-533.
Gl . . , - N{2- -5-[3- -2,6- -4-
-2,3- -1(6H)- 1] }
dc~4F 3 [J1- , 2006, 26(11): 1539-1543.
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4c 4e 4F [10] BRAVERMAN S, CHERKINSKY M, KEDROVA L, et al. A
R Novel Synthesis of Isocyanates and Ureas via 3 -Elimination
R F R K of Haloform[J]. Tetrahedron Lett, 1999, 40(18): 3235-3238.
[11] . . .- [J1-
4c 6 4d , 2002, 22(8): 529-535.
[12] HOEQUET A, TOHIER J, FOURNIER J. Synthesis and Spec-
troscopic Study of Plant Growth Regulators
Phenylpyridylureas: ah Agrorganic’Undergraduate Labora-
tory Experiment[J]. Journal of Chemical Education, 1994,
[ . . . - 71: 1092-1096.
. 1998: 3-5. [13] ARRIETA A, PALOMO C. Phosphorous in Organic Chemistry.
[21 CHAUHAN L K-S, GUPTA S K. Combined Cytogenetic and Part 11: ANew Method of Preparing N,N"-Disubstituted Aryl
Ultrastructural Effects of Substituted UreaHerbicides and Syn- Ureas using Phenyl N*-Phenylphosphoramid-oazidate
thetic Pyrethroid Insecticide on the Root Meristen Cells of Reagent[J]. Tetrahedron Letters, 1981, 22(18): 1729-1732.
Allium cepa[J]. PesticideBiochemistry and Physiology, 2005, [24] 4 -
82: 27-35. [J1. , 2000, 25(5): 44-46.

[J1. . 2006, 45(2): 1539-1543.



