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69 °C) ; 2-Z K4 =5 I FEWENE (2¢) , m. p. 58 ~60 °C ( SCHRE " : 59 ~61 C).
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1.3 BRUEYREFREIRH

Ak . RIRHEAR B ( Echinochloa Crusgalli) | JH12% ( Brassicanapus) ., 55 ( Digitaria sanguinalis
Scop. ) FUR AL (Amaranthus retrof lexus L. ) , ZJRCVIAE IR L3R N EH H 0 E0F R, G HIER .
AZ=80%; B 60%~79% ; C 2% 40%~59% ; D 2 <39%.
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Table 1 Physical properties and elementary analysis data of compounds 5a—5q

Comp. Substituent . p./C Yield(% ) Appearance Elemental analysis( % , Caled. )
R, R, C H N
Sa 0-NO, H 171—175 78.0 Yellow powder 36.97(36.83) 2.09(2.06) 17.84(17.90)
5b 0-Cl H 146—148 40.0 Yellow powder 37.86(37.59) 2.12(2.12) 14.72(14.72)
5c 0-Me H 164—166 45.1 White powder 43.29(43.33) 2.98(3.08) 15.48(15.55)
5d 0-CF; H 159—162 37.2 White powder 37.49(37.69) 2.09(1.95) 12.93(13.52)
Se 0-CO,Me H 142—145 76.0 Yellow powder 41.59(41.69) 2.74(2.65) 13.86(13.89)
5f p-Me H 180—181 70.7 Yellow powder 43.20(43.33) 3.10(3.08) 15.65(15.55)
5¢ p-Br H 202—204 71.7 White powder 33.92(33.90) 1.79(1.90) 13.04(13.18)
5h o-Me Me 104—106 67.0 Yellow powder 44.92(44.72) 3.50(3.41) 14.87(14.85)
5i 0-CF3 Me 133—135 47.5 White powder 39.26(39.01) 2.35(2.45) 13.08(13.17)
55 0-CO,Me Me 90—92 60.2 Yellow crystal 43.06(43.15) 3.13(3.03) 13.39(13.36)
5k p-Me Me 159—161 41.1 White powder 44.70(44.92) 3.48(3.50) 15.05(14.97)
51 0-Cl Et 187—188 40.0 White powder 41.13(41.30) 2.96(3.16) 13.94(13.56)
Sm o-Me Et 117—119 59.0 White powder 46.27(46.39) 3.67(3.89) 14.18(14.43)
5n 0-CF; Et 128—129 62.3 White powder 40.73(41.01) 2.73(2.90) 12.67(12.54)
50 0-CO,Me Et 120—123 64.0 White powder 44.52(44.27) 3.50(3.68) 12.96(13.05)
Sp p-Me Et 163—164 52.6 White powder 46.28(46.39) 3.74(3.89) 14.42(14.43)
5q p-Br Et 178—180 75.4 White powder 36.98(37.10) 2.59(2.67) 12.20(12.36)
Table 2 'H NMR(CDCl,/DMSO-d,) data of the compounds 5a—5q "
Compd. "H NMR, &

5a  7.42—7.44(d, 1H, J=5.1 Hz, pyrim-H, ), 8.93—8.95(d, 1H, J=6.0 Hz, pyrim-H, ), 7.82—7.84 (m, 3H, Ar—H),
8.49—8.51(d, 1H, Ar—H), 12.39(s, 1H, SO,NHCO), 7.74(s, 1H, Het-NH)

5h 7.32—7.34(d, 1H, J=5.1 Hz, pyrim-Hy) , 8.82—8.84(d, 1H, J=5.1 Hz, pyrim-H ) , 7.45(m, 3H, Ar—H) , 8.51—8. 53
(d, 1H, Ar—H), 12.10(s, 1H, SO,NHCO), 8.92(s, 1H, Het-NH)

S5¢  2.69(s, 3H, CH,), 7.31—7.32(d, 1H, J=4.8 Hz, pyrim-H ), 8.96—8.98(d, 1H, J=4.8 Hz, pyrim-H ), 7.39—7.56
(m, 3H, Ar—H) , 8.23—8.26(d, 1H, Ar—H), 11.81(s, 1H, SO,NHCO)

54 7.31—7.33(d, 1H, J=5.1 Hz, pyrim-Hy ), 8.80—8.81(d, 1H, J=4.8 Hz, pyrim-H, ), 7.64—7.83 (m, 3H, Ar—H),
8.48—8.53(d, 1H, Ar—H), 8.02(s, 1H, Het-NH), 12.04(s, 1H, SO,NHCO)

Se  3.97(s, 3H, CH,), 7.39—7.41(d, 1H, J=5.1 Hz, pyrim-H, ), 8.91—8.93(d, 1H, J=4.8 Hz, pyrim-H, ), 7. 69—7. 73
(m, 3H, Ar—H), 8.57—8.59(d, 1H, Ar—H), 8.46(s, IH, SO,NHCONH), 12.00(s, 1H, SO,NHCO)




66 HEFRMLFFR Vol. 31
Continued
Compd. 'H NMR, &

5f  2.46(s, 3H, CH,), 7.34(s, 1H, J=4.8 Hz, pyrim-Hy), 8.89—8.91(d, 1H, J=5.1 Hz, pyrim-Hy ), 7.37—7.9(d, 2H,
Ar—H), 8.02—8.05(d, 2H, Ar—H), 8.32(s, 1H, SO,NHCONH) , 11.72(s, 1H, SO,NHCO)

5¢  7.35—7.37(d, 1H, J = 6.6 Hz, pyrim-H;), 8.85—8.87(d, 1H, J=5.4 Hz, pyrim-Hy ), 7.59—7.60 (d, 2H, Ar—H),
8.00—8.02(d, 2H, Ar—H), 13.01(s, 1H, SO,NHCO) 8.30(s, 1H, SO, NHCONH)

5h  2.69(s, 3H, CH;), 3.52(s, 3H, NCH;), 7.29—7.32(d, 1H, J=5.1 Hz, pyrim-H, ), 8.82—8.84(d, 1H, J=5.1 Hz,
pyrim-Hg ) , 7.43—7.47(m, 3H, Ar—H) , 8.28—8.29(d, 1H, Ar—H), 11.81(s, 1H, SO,NHCO)

5i  3.50(s, 3H, NCH;), 7.37—7.39(d, 1H, J=5.1 Hz, pyrim-Hs) , 8.88—8.90(d, 1H, J=5.1 Hz, pyrim-Hy) , 7. 71—7. 81
(m, 3H, Ar—H) , 8.58—8.60(d, 1H, Ar—H) , 13.38(s, 1H, SO,NHCO)

5j  3.95(s, 3H, CH;), 4.00(s, 3H, CH,), 7.35—7.37(d, 1H, J=4.8 Hz, pyrim-H; ) , 8.91—8.93(d, 1H, J =5. 1 Hz, pyrim-
Hy), 7.65—7.69(m, 3H, Ar—H) , 8.40—8.41(d, 1H, Ar—H), 13.17(s, 1H, SO,NHCO)

5k 2.46(s, 3H, CH;), 3.52(s, 3H, NCH;), 7.34(s, 1H, J=5.1 Hz, pyrim-Hs) , 8.88—8.90(d, 1H, J=5.1 Hz, pyrim-Hy ) ,
7.36—7.37(d, 2H, Ar—H) , 8.02—8.05(d, 2H, Ar—H), 12.99(s, 1H, SO,NHCO)

51 1.16—1.21(t, 3H, CH,CH,), 4.07—4. 14(t, 2H, CH,CH;), 7.34(s, 1H, J=5.1 Hz, pyrim-Hy), 8.87—8.89(d, 1H,
J=5.1Hz, pyrim-Hy) , 7.36—7.37(d, 2H, Ar—H), 8.02—8.05(d, 2H, Ar—H), 13.26(s, 1H, SO,NHCO)

5m  1.18—1.23(t, 3H, CH,CH;), 2.69(s, 3H, Ar—CH, ), 4.15—4.22(t, 2H, CH,CH,), 7.34(s, 1H, J=5.1 Hz, pyrim-
Hy), 8.91—8.93(d, 1H, J =4.8 Hz, pyrim-Hg ), 7.33—7.56 (m, 3H, Ar—H, 1H, pyrim-Hs ), 8.01—8.27 (d, 1H,
Ar—H), 13.07(s, 1H, SO,NHCO)

5n  1.17—1.21(t, 3H, CH,CH;), 4.14—4.21(t, 2H, CH,CH,) , 7.36—7.39(d, 1H, J=5.1 Hz, pyrim-Hs ), 8.88—8.90(d,
1H, J=4.8 Hz, pyrim-H, ), 7.76—7.89(m, 3H, Ar—H) , 8.01—8.27(d, 1H, Ar—H), 13.38(s, 1H, SO,NHCO)

50  3.95(s, 3H, CH;), 4.00(s, 2H, CH,CH;), 1.22(m, 3H, CH,CH,), 7.35—7.37(d, 1H, J =4. 8 Hz, pyrim-H; ), 8.92—
8.94(d, 1H, J=5. 1 Hz, pyrim-Hy) , 7. 65—7.69(m, 3H, Ar—H) , 8.15—8.18(d, 1H, Ar—H), 13.17(s, 1H, SO,NHCO)

5p  1.20—1.24(t, 3H, CH,CH;), 2.45(s, 3H, CH;), 4.16—4.24(t, 2H, CH,CH,), 7.34(s, 1H, J=5.1 Hz, pyrim-Hy ),
8.88—8.90(d, 1H, J=5.1 Hz, pyrim-Hg), 7.36—7.37(d, 2H, Ar—H), 8.02—8.05(d, 2H, Ar—H), 12.99(s, 1H,
S0,NHCO)

5q  1.20—1.25(t, 3H, CH,CH;), 4.17—4.24(t, 2H, CH,CH,) , 7.36—7.38(d, 1H, J=6.0 Hz, pyrim-Hs) , 8.88—8.90(d,

1H, J=4.8 Hz, pyrim-H¢ ), 7.69—7.72(d, 2H, Ar—H), 8.00—8.03(d, 2H, Ar—H), 13.09(s, 1H, SO,NHCO)
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Table 3 Inhibitory rate( % ) of compounds against herbs at 375 g/ha

Compd. Echinochloa Crusgalli Brassicanapus Digitaria sangu inalis Scop. Amaranthus retrof lexus L.
Soil treatment  Foliage spray  Soil treatment  Foliage spray  Soil treatment  Foliage spray — Soil treatment  Foliage spray

Sa 74.6 76.7 100 100 55.2 20.0 100 56.2
5b 0 0 52.1 74.1 0 5.0 0 29.2
5c 0 6.2 0 7.7 0 5.0 0 0
5d 0 0 7.0 0 0 0 0
Se 30.3 62.9 0 100 0 0 62.5 46. 1
5f 0 0 8.5 11.7 0 5.0 0 0
5g 0 3.8 0 0 0 0 0 0
5h 0 0 0 20.3 0 0 0 0
51 0 0 0 0 0 0 0 0
5j 0 0 0 0 3.4 0 0 0.6
5k 0 0 2.4 0 0 10.0 0 0
51 4.2 3.8 17.3 48.2 0 0 0 19.1
5m 6.8 19.5 82.4 100 0 10.0 51.8 64.6
5n 33.6 8.1 88.5 100 3.4 0 92.6 64.6
50 51.8 56.2 83.7 100 20.7 10.0 62.5 4.4
5p 2.3 0 0 0 34.5 0 0 2.2
5q 0 0 0 0 0 0 0 0

NK94827 80.5 75.7 95.9 97.3 63.8 15.0 100 61.2

NK92825 83.7 85.7 87.8 88.7 67.2 15.0 100 62.9
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Synthesis and Biological Activity of New Trifloromethyl-
pyrimidine Phenylsulfonylurea Derivatives

WANG Hong-Xue, LI Fang, XU Li-Ping, LI Yong-Hong, WANG Su-Hua, LI Zheng-Ming”
( National Pesticide Engineering Research Center, State Key Laboratory of Elemento-Organic Chemistry,
Nankai University, Tianjin 300071, China)

Abstract  Seventeen new sulfonylurea derivatives with trifloromethyl group in the pyrimidine ring were
designed and synthesized, based on NK92825 and NK94827. Their structures were confirmed by 'H NMR and
elemental analysis. Preliminary herbicidal activities of these new sulfonylurea compounds were determined by
pot bioassay experiments at dosage of 375 g/ha. The results show that some derivatives display good heribi-
cidal activities.

Keywords Sulfonylurea; Trifloromethyl-pyrimidine ; Herbicidal activity (Ed.: H, J, Z)



