Vol. 28 HEFREMNFF IR No.9
2007 4F9H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 1666 ~ 1670

4,5,6-=BURIZIEfa B AR L & 7 8Y
SRSREFGE

TR, EEW, X EdE, SR, TE4E FES
(RITF I TEAT UL KT A % | R RK TRZOTG, FH 300071)

WE AWRT191MEA4,5, 6-=HURHERERMEIRIL G4, Zad "H NMR, MS FIJCE A Hrifie 7 H 5.
SRS ML AN R I 2 TS W R BR FEIE M, JFE s L.

KR BEELIR; 4,5,6-=HUCmELE; BREG

FESES  0626.41 XEEFRIRAY A XEHS  0251-0790 (2007 ) 09-1666-05

1982 4F | f5— > i A O B PO MR 244 5 2 70— 42U % ( Chlorsulfuron ) [A) TH:. [ 5 76 42 T 543 FBL N
Kz NI TN — R, AR | S PR I BREE AAT B AR 2 58 bk, AN WA 3 280 il
IR BR B S AP E T, 20 Nicosulfuron, Primisulfuron, Foramsulfuron'' ! 45:,

APHHC 2 G T 700 ZAF BB IR LS H, I kAT T8 ARG PRI 2, I i
HELAT TR RS T A 5 T A ) TR AR I 770 PPk A R BB R . Leewine ™) 2 HE (O M s8R
Ny, TEBERESRIA P EA A BRI A ARG TGV, M A8 & W TE RS NE Z 38 F# LA
FEUREE , IR EA RGP R BR BTG ME , X Levitt #4380 ARSI 7.

BT, T ERAMOIFEHAPOCER , ASCE R T 19 DEELERS FHAT 3 AN B U A i e iR
A, FXREHAYITEESAT T, 5 U ZE Scheme 1 7K.

M +R—Cl ]rE{lC[)lNa 0O 0 Guanidine carbonate HaN _QfN A\ R, POC]'.‘
OFt eflux OFt N= Reflux

R, OH

1 2
N N
i \ EtONa 7 \
H:N_<\J;§7RI Reflux H:N _ R,
3 Cl 4 QFEt
N
H:N_<Illr §R
N=

NO: + ([:OCI Reflux NO: R NO: N
@ESO;NH; COCl Toluene @SO;NCO @so:NHCONH(\ )R
N

5 6 R.
R, =n-propyl, n-butyl, n-pentyl, n-heptyl, n-octyl, benzyl, p-methylbenyl, o-methylbenzyl,

o-fluorobenzyl, p-methoxybenzyl, m-chlorobenzyl, 2 ,4-dichlorobenzyl; R, =Cl, OEt.

Scheme 1 Synthesis routes of the title compounds
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Table 1 Physical data and elemental analysis of the title compounds

Elemental analysis( % , Caled. )

Compd. R, R, Yield(% ) m. p./C ° " .
6a n-Propyl Cl 51 176—178 43.31(43.53) 3.93(3.90) 16.73(16.92)
6b n-Butyl Cl 56 165—167 45.12(44.91) 4.23(4.24) 16.55(16.37)
6c n-Pentyl Cl 49 173—174 46.10(46.21) 4.55(4.56) 15.72(15.85)
6d n-Heptyl Cl 54 162—164 48.68(48.56) 5.35(5.15) 14.90(14.90)
6e n-Octyl Cl 75 167—168 49.30(49.63) 5.23(5.41) 14.61(14.47)
6f Benzyl Cl 59 193—195 49.26(49.41) 3.64(3.49) 14.89(15.16)
6g o-Fluorobenzyl Cl 59 179—181 47.47(47.56) 3.18(3.15) 14.88(14.59)
6h o0-Methylbenzyl Cl 57 174—176 50. 87(50.48) 3.62(3.81) 14.34(14.72)
6i p-Methylbenzyl Cl 63 208—209 50. 61(50.48) 3.63(3.81) 15.22(14.72)
6j 2 ,4-Dichlorobenzyl Cl 54 210—212 42.84(42.99) 2.76(2.66) 13.35(13.19)
6k n-Butyl EtO 74 168—170 49.26(49.42) 5.20(5.30) 16.17(16.01)
61 n-Pentyl EtO 68 161—162 50.31(50.54) 5.51(5.58) 15.27(15.51)
6m n-Heptyl EtO 63 153—154 52.61(52.60) 6.18(6.10) 14.57(14.60)
6n n-Octyl EtO 52 157—158 53.42(53.53) 6.19(6.33) 14.21(14.19)
60 Benzyl EtO 71 168—170 53.41(53.50) 4.41(4.49) 14.59(14.85)
6p m-Chlorobenzyl EtO 62 198—200 49.90(49.85) 4.09(3.98) 14.00(13.84)
6q o-Fluorobenzyl EtO 69 174—176 51.32(51.53) 4.34(4.12) 14.47(14.31)
6r p-Methylbenzyl EtO 84 181—182 54.16(54.42) 4.94(4.77) 14.56(14.42)
6s p-Methoxybenzyl EtO 74 175—177 52.49(52.69) 4.83(4.62) 13.96(13.96)
Contrast H EtO
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Table 2 'H NMR and MS data of the title compounds

Compd. MS([M -H], m/z) "H NMR, 8(DMSO-d¢)

6a 412 0.92(1t, J=7.2 Hz, 3H, CH,), 1.45(m, 2H, CH,), 2.29(s, 3H, Het—CH, ), 2.46(1t, J=7.8 Hz,
2H, Het—CH, ), 7.83—7.90(m, 2H, Ar—H), 7.95(d, J=6.9 Hz, 1H, Ar—H), 8.06(d, J=6.9 Hz,
1H, Ar—H), 6.77(s, 2H, 2NH)

6b 426 0.91(t, J=6.9 Hz, 3H, CH,), 1.37(m, 4H, 2CH, ), 2.29 (s, 3H, Het—CH, ), 2.49 (s, 2H, Het-
CH,), 7.82—7.90(m, 2H, Ar—H), 7.95(d, J=7.2 Hz, 1H, Ar—H), 8.06(d, J=7.2 Hz, 1H,
Ar—H), 6.77(s, 2H, 2NH)

6c 440 0.88(t, J=6.3 Hz, 3H, CH;), 1.31—1.51(m, 6H, 3CH,), 2.56(s, 3H, Het-CH;), 2.67(t, J=7.8
Hz, 2H, Het-CH, ), 7.85(m, 2H, A—H), 8.07(m, 1H, Ar—H), 8.27(m, IH, Ar—H), 10.92(s,
1H, NH), 12.96(s, 1H, NH)

6d 468 0.86(1t, J=7.2 Hz, 3H, CH, ), 1.26—1.41(m, 10H, 5CH,), 2.29(s, 3H, Het-CH, ), 2.47(s, 2H,
Het-CH,) , 7.80—7.89(m, 2H, Ar—H), 7.95(d, J=7.2 Hz, 1H, Ar—H), 8.06(d, J=7.2 Hz, 1H,
Ar—H), 6.77(s, 2H, 2NH)

6e 482 0.89(t, J=6.8 Hz, 3H, CH,), 1.28—1.57(m, 12H, 6CH,), 2.65(s, 3H, Het-CH;) , 2.70(t, J=8.0
Hz, 2H, Het-CH,), 7.80(m, 3H, Ar—H), 8.46(t, 1H, Ar—H), 13.10(s, 1H, NH)
6f 460 2.20(s, 3H, Het-CH; ) , 3.96(s, 2H, Het-CH,), 7.10(d, J=7.6 Hz, 2H, Ar'—H), 7.19(t, J=6.8

Hz, 1H, Ar—H), 7.29(d, J=7.6 Hz, 2H, Ar'—H), 7.83—7.89(m, 2H, Ar—H), 7.96(d, J=7.6
Hz, 1H, Ar—H), 8.06(d, J=7.6 Hz, 1H, Ar—H) , 6.89(s, 2H, 2NH)

6g 478 2.21(s, 3H, Ar—CH, ), 3.94(s, 2H, Het—CH, ), 6.93(m, 2H, Ar—H), 7.11(m, 1H, Ar—H),
7.26(m, 1H, Ar'—H), 7.80—7.90(m, 2H, Ar—H), 7.95(d, J=4.5 Hz, 1H, Ar—H), 8.06(d, J =
4.5 Hz, 1H, Ar—H)

6h 474 2.14(s, 3H, A—CH,), 2.35(s, 3H, Het—CH, ), 3.85(s, 2H, Het—CH, ), 7.04—7.13 (m, 2H,
Ar'—H), 7.21(m, 1H, Ar'—H), 7.34(m, 1H, Ar—H), 7.81—7.89(m, 2H, Ar—H), 7.95(d, J=
7.6 Hz, 1H, Ar—H), 8.06(d, J=7.6 Hz, 1H, Ar—H), 6.89(s, 2H, 2NH)

6i 474 2.17(s, 3H, A—CH,), 2.22(s, 3H, Het—CH,) , 3.87(s, 2H, Het—CH, ), 6.95(d, J=8.0 Hz, 2H,
Ar'—H), 7.06(d, J=8.0 Hz, 2H, Ar'—H), 7.78—7.87(m, 2H, Ar—H), 7.93(d, J=7.2 Hz, 1H,
Ar—H), 8.03(d, J=7.2 Hz, 1H, A—H) , 6.85(s, 2H, 2NH)

6 530 2.45(s, 3H, Het—CH, ) , 4. 13(s, 2H, CH,), 6.89(d, J=8.4 Hz, 1H, A—H), 7.31(d, J=8.4 Hz,
IH, Ar—H), 7.70(m, 1H, Ar—H), 7.99(m, 2H, Ar—H), 8.10(d, J=7.2 Hz, 1H, Ar—H), 8.28
(d, J=7.2 Hz, 1H, Ar—H), 11.04(s, 1H, NH)

6k 436 0.93(t, J=6.8 Hz, 3H, CH,), 1.38(t, J=6.8 Hz, 3H, CH,), 1.33—1.45(m, 4H, 2CH, ) , 2.49(s,
3H, Het—CH,), 2.51(t, J =8.2 Hz, 2H, CH,), 4.36 (q, J =6.8 Hz, 2H, CH,), 7.76 (t, 3H,
Ar'—H), 8.46(d, J=7.2 Hz, 1H, Ar—H)

6l 450 0.86(t, J=6.8 Hz, 3H, CH;), 1.26—1.29(m, 4H, 2CH,), 1.32(t, J=6.8 Hz, 3H, CH,), 1.42(t,
J=6.8 Hz, 2H, CH,), 2.43(s, 3H, Het—CH,) , 2.47(1, J=6.8 Hz, 2H, CH,) , 4.41(q, J=6.8 Hz,
2H, OCH,), 7.84—7.92(m, 3H, Ar—H), 8.18(t, 1H, Ar—H), 10.86(s, 1H, NH)

6m 478 0.89(t, J=6.9 Hz, 3H, CH;), 1.29(m, 10H, 5CH,), 1.39(t, J=6.9 Hz, 3H, CH;), 2.49(s, 3H,
Het—CH,), 2.51(t, J=7.5 Hz, 2H, CH,) , 4.38(t, J=6.9 Hz, 2H, OCH,) , 7.21(s, 1H, NH) , 7.77
(m, 3H, Ar—H), 8.47(m, 1H, Ar—H), 14.03(s, 1H, NH)

6n 492 0.88(t, J=6.9 Hz, 3H, CH;), 1.30(m, 12H, 6CH,), 1.39(t, J=6.9 Hz, 3H, CH;), 2.49(s, 3H,
Het—CH, ), 2.51(t, J=7.5 Hz, 2H, CH, ), 4.38(t, J=6.9 Hz, 2H, OCH,), 7. 19(s, 1H, NH) , 7.77
(m, 3H, Ar—H), 8.47(m, 1H, Ar—H), 14.02(s, 1H, NH)

60 470 1.28(t, J=6.8 Hz, 3H, CH,), 2.43 (s, 3H, Het—CH, ), 3.89 (s, 2H, CH,), 4.40(q, J=6.8 Hz,
2H, OCH,), 7.18 (1, 3H, Ar—H), 7.28 (t, 2H, Ar—H), 7.91(d, 3H, Ar—H), 8.20 (1, 1H,
Ar—H), 10.89(s, 1H, NH)

6p 504 1.26(t, J=6.8 Hz, 3H, CH,), 2.43 (s, 3H, Het—CH, ), 3.90(s, 2H, CH,), 4.39(q, J=6.8 Hz,
2H, CH,), 7.13(d, J=7.2 Hz, 1H, Av—H), 7.29(m, 1H, A’—H), 7.87—7.95(m, IH, Ar—H),
8.20(m, 1H, Ar—H)
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Continued
Compd. MS([M -H], m/z) 'H NMR, 6(DMSO-d4)
6q 488 1.34(t, J=7.2 Hz, 3H, CH;), 2.51 (s, 3H, Het—CH, ), 3.92(s, 2H, CH,), 4.36(q, J=7.2 Hz,

2H, CH,), 6.98—7.07 (m, 3H, Ar'—H), 7.17—7.22 (m, 2H, Ar—H), 7.76—7.79 (m, 3H,
Ar—H), 8.46(m, 1H, Ar—H)

6r 484 1.28(t, J=6.8 Hz, 3H, CH;), 2.24(s, 3H, Ar'—CH, ), 2.41(s, 3H, Het—CH, ), 3.83 (s, 2H,
CH,), 4.39(q, J=6.8 Hz, 2H, OCH, ), 7.04(d, J=7.6 Hz, 2H, Ar’'—H), 7.07(d, J=7.6 Hz, 2H,
Ar'—H), 7.86—7.95(m, 3H, Ar—H), 8.19(t, 1H, Ar—H), 10.86(s, 2H, 2NH)

6s 500 1.37(t, J=6.4 Hz, 3H, CH,), 2.50(s, 3H, Het—CH, ), 3.78(s, 3H, OCH,), 3.84(s, 2H, CH,),
4.38(q, J=6.4 Hz, 2H, CH,), 6.81(d, J=8.4 Hz, 1H, A'—H), 7.06 (d, J =8.4 Hz, 1H,
Ar'—H) , 7.70(m, 1H, Ar—H), 7.75—7.79(m, 3H, Ar—H) , 8.47(m, 1H, Ar—H)

Table 3 Herbicidal activities of the compounds against rape root test( % , inhibition)

Compd. 100 pg/mL 10 pg/mL 1 pg/mL Compd. 100 pg/mL 10 pg/mL 1 wg/mL
6a 72.6 69.3 51.9 6k 72.6 69.7 53.4
6h 81.4 58.5 14.0 61 77.6 76.7 71.0
6¢ 87.9 49.5 20. 4 6m 78.9 61.9 25.3
6d 49.0 17.1 0 6n 0 0 0
6e 70.9 56.0 20.2 60 71.6 69. 1 68.3
6f 88.5 71.8 38.5 6p 76.7 75.8 70. 1
6g 87.7 73.9 56. 8 6q 76.7 72.0 70.9
6h 94.9 56.2 17.5 61 78.3 76. 1 71.0
6i 65.0 57.0 10. 1 6s 79.8 77.7 74.6
6) 80. 8 70. 1 66. 6 Contrast 80. 8 76. 1 72.6

Table 4 Inhibitory rate( % ) of the compounds against herbs at 1. 5 kg/ha

Echinochloa Crusgalli Brassicanapus Digitaria sanguinalis Scop. Amaranthus retroflexus L.
Compd. Soil Foliage Soil Foliage Soil Foliage Soil Foliage
6a 39.0 35.8 0 45.7 0 27.8 26.5 0
6b 4.4 59.6 0 55.4 3.7 26.3 46.9 11.7
6¢c 41.7 46. 1 0 39.8 11. 1 36.8 0 0
6d 38.1 31.6 0 13.1 0 20.3 2.0 0
6e 46.6 28.0 0 28.1 0 9.8 2.0 0
6f 37.2 49.7 0 46.5 0 18.8 34.7 31.5
6g 38.6 45.1 0 55.6 9.3 29.3 34.1 27.9
6h 46.2 30.6 0 47.1 0 0 18.4 12.3
6i 44.8 18.1 0 40.4 7.4 11.3 22.4 4.5
6j 46.2 25.4 0 45.3 5.6 23.3 0 44.3
6k 43.5 13.0 0 39.6 0 5.3 37.8 17.1
61 39.0 21.8 0 45.7 1.9 27.8 6.1 41.7
6m 39.0 35.8 0 44.6 0 5.3 0 0
6n 45.3 12.4 0 36.8 13.0 24.8 14.3 4.5
60 45.3 9.8 0 61.2 27.9 14.3 26.5 100. 0
6p 46.2 36.3 50.8 86.3 22.2 33.8 70. 1 100.0
6q 39.0 44.6 12.4 57.0 0 35.3 49.2 100.0
6r 38.6 29.5 66. 1 80. 8 1.9 29.3 67.3 100. 0
6s 46.2 17.1 74.6 78.6 25.9 3.8 65.3 100. 0
Contrast 83.4 86.5 74.6 96.0 68.3 60.9 100. 0 100. 0
5 £ X M
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Synthesis and Herbicidal Activities of Novel 4,5 ,6-Trisubstituted
Pyrimidine Sulfonylureas

GUO Wan-Cheng, WANG Mei-Yi, LIU Xing-Hai, LI Yong-Hong, WANG Su-Hua, LI Zheng-Ming "
(State Key Laboratory of Elemento-Organic Chemistry, National Pesticide Engineering Research Center,
Nankai University, Tianjin 300071, China)

Abstract In order to develop new herbicidal active compounds and study the structure-activity relationship,
nineteen new sulfonylurea compounds were synthesized. Their structures were confirmed via 'H NMR, MS and
elemental analysis. The preliminary herbicidal activity of these new sulfonylurea compounds was determined
with rape disc assay and pot bioassay experiments. The results show that most of the sulfonylureas consisting of
4,5 ,6-trisubstituted pyrimidines displayed a herbicidal activity at 1. 5 kg/ha.

Keywords Sulfonylurea; 4,5 ,6-Trisubstituted pyrimidine; Herbicidal activity (Ed.: H, J, Z)
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