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Synthesis and herbicidal activity of some new pyrazolyl

amido urea derivatives

TAN Cheng—ia” LI Yong-shu = WENG Jian-quan
( College of Chemical Engineering and Materials Science Zhejiang University of Technology Hangzhou 310014 China)

Abstract: A  new series of amido ureas were synthesized from the 3-ethyld-methyl-5-
hydrazinocarbonylpyrazole and substituted phenyl isocyanate. Their structures were confirmed by
'"H NMR FTIR MS and elemental analysis. The herbicidal activity of these compounds was evaluated.
The results showed that most of them exhibited higher herbicidal activity against dicotyledonous weeds
than that of monocotyledonous weeds. For example compound 3i had 100% inhibitory effect against
Abutilon theophrasti and Amaranthus retroflexus at 2 250 g/ha in post-emergence and pre-emergence
condition. Compound 3i had also moderate inhibitory effect against dicotyledonous weeds at the dose of
375 g/ha.
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1.2.3 1 1.3.5 (1)
o 3a o 0.84 ¢ o
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3a. 3- 3
3b ~3s, I;'"H NMR.IR  MS 2.
1 3a~3s
Table 1  Physical data of compounds 3a-3s
. N Elemental analysis( Caled. /%)
Formula m. p. /C Yield/% C H N
3a 3-CH,Ph Cy5H,oN50, 172 ~174 81 59.72(59.79) 6.37(6.36) 23.28(23.24)
3b 4-CIPh C,4H,, CINS O, 174 ~176 82 52.19( 52.26) 5.10(5.01) 21.58(21.77)
3¢ Ph C,H;;N50, 171 ~172 80 58.46(58.52) 5.94(5.96) 24.50( 24.37)
3d 2-NO, Ph Ci4HigNgO, 210 ~212 81 50.79( 50. 60) 4.77(4.85) 25.24(25.29)
3e 4-NO, Ph C14H,gNg O, 204 ~206 82 50. 42( 50. 60) 4.90( 4. 85) 25.20( 25.29)
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No. 2 117
Elemental analysis( Caled. /%)
No. Ar
Formula m. p. /C Yield/% C H N
3f 3-NO, Ph CHigNgO, 207 ~209 80 50.56(50. 60) 4.81(4.85) 25.18(25.29)
3 2-CH, Ph C5sHoN; 0, 196 ~ 198 83 59.55(59.79) 6.33(6.36) 23.30(23.24)
3h 4-CH,Ph CisHgN50, 180 ~ 182 82 59.60(59.79) 6.43(6.36) 23.21(23.24)
3i 2-ClPh C,, H, CIN, 0, 176 ~ 178 80 52.46( 52.26) 5.07(5.01) 21.83(21.77)
3j 3-CIPh C4Hy6CIN; O, 179 ~181 80 52.36(52.26) 5.05(5.01) 21.69(21.77)
3k 2 44CHy),Ph  C,HyNsO, 195 ~197 80 60. 82( 60.94) 6.72(6.71) 22.16(22.21)
31 3 4{ CH;) ,Ph CigHy N5O, 190 ~192 81 60.87(60.94) 6.63(6.71) 22.10(22.21)
3m 2 4-F,Ph CiyHisF, N5 0, 175 ~177 83 52.42(52.51) 4.69(4.68) 21.47(21.66)
3n 2 64CHy),Ph  C,HyNsO, 204 ~206 82 60.78( 60. 94) 6.68(6.71) 22.14(22.21)
3o 2 5{ CH;) ,Ph Ci6H, N5O, 201 ~203 81 60.81( 60.94) 6.63(6.71) 22.20(22.21)
3p 3 5{CH),Ph  C,HyN;0, 207 ~209 80 60. 88( 60. 94) 6.66(6.71) 22.17(22.21)
3q 2 3-F,Ph C,4H,sF, NSO, 171 ~172 82 52.42(52.51) 4.69(4.68) 21.47(21.66)
3 2 5F,Ph Cy4HsF,N50, 170 ~172 84 52.42(52.51) 4.69(4.68) 21.47(21.66)
3s 2 6-F,Ph Cy,HsF,N50, 173 ~175 79 52.42(52.51) 4.69(4.68) 21.47(21.66)
2 3a~3s MSIR 'HNMR
Table 2 MS IR and 'H NMR data of compounds 3a-3s
No. 'H NMR § IR v(¢og) fem™! MS m/z( %)
32 1.18(t J=8.0 Hz 3H CH,CH;) 2.26(s 3H Ph - CHy) 2.57(q J=8.0 Hz 2H 1705 1660 301(M* 0.79)
CH,CH,) 3.90(s 3H NCH;) 6.54(s 1H Pyrazole — H) 6.78 ~7.31(m 4H Ph—H) 8.40
(s IH PyCONHNH) 8.80(s IH PyCONHNH) 10.24(s IH CONH - Ph)
3b 118t J=8.0 Hz 3H CH,CH,) 2.53(q J=8.0 Hz 2H CH,CH;) 3.89(s 3H NCH;) 6. 1710 1663 320(M* -1 0.44)
55(s 1H Pyrazole — H) 7.30 ~7.42(m 2H Ph -3 5~ H) 7.52 ~7.64(m 2H Ph -
2 6-H) 8.54(s 1H PyCONHNH) 9.07(s 1H PyCONHNH) 10.20(s 1H CONH - Ph)
3c 1.19(t J=8.0 Hz 3H CH,CH;) 2.50(q J=8.0 Hz 2H CH,CH;) 3.89(s 3H NCH;) 6. 1703 1677 287(M* 0.82)
50(s 1H Pyrazole -H) 7.30 ~7.52(m 5H Ph-H) 8.54(s 1H PyCONHNH) 9.13(s 1H
PyCONHNH) 10.20(s 1H CONH — Ph)
3d  1.18(t J=8.0 Hz 3H CH,CH,) 2.56(q J=8.0 Hz 2H CH,CH,) 3.87(s 3H NCH,) 6. 1740 1675  332(M* 2.06)
57(s 1H Pyrazole — H) 7.20 ~8.30(m 4H Ph - H) 9.70(2s 2H PyCONHNH) 10.40( s
1H CONH - Ph)
3¢ 1L17(t J=8.0 Hz 3H CH,CH,) 2.53(q J=8.0 Hz 2H CH,CH,) 3.95(s 3H NCH,) 6. 1743 1677  332(M* 2.41)
54(s 1H Pyrazole — H) 7.54 ~7.66(m 2H Ph -3 5 — H) 8.65 ~8.74(m 2H Ph -
2 6-H) 8.80(s 1H PyCONHNH) 9.42(s 1H PyCONHNH) 10.28(s 1H CONH - Ph)
3t 1.19(t 3H J=8.0 Hz CH,CH,) 2.58(q J=8.0 Hz 2H CH,CH,) 3.91(s 3H NCH,) 6. 1741 1670  332(M* 1.13)
54(s 1H Pyrazole —H) 7.54 ~8.54(m 4H Ph-H) 8.76(s 1H PyCONHNH) 9.48(s 1H
PyCONHNH) 10.23(s 1H CONH - Ph)
3g 1.18(t 3H J =8.0 Hz CH,CH;) 2.22(s 3H Ph - CH;) 2.57(q J=8.0 Hz 2H 1707 1 664 301(M* 0.82)
CH,CH,) 3.90(s 3H NCH;) 6.53(s 1H Pyrazole - H) 6.86 ~7.60(m 4H Ph—H) 8.06
(s 1H PyCONHNH) 8.68(s IH PyCONHNH) 10.27(s 1H CONH - Ph)
3h  1.18(t J=8.0 Hz 3H CH,CH,) 2.23(s 3H Ph - CH,) 2.57(q J=8.0 Hz 2H 1706 1665  301(M* 0.76)

CH,CH,) 3.89(s 3H NCH,) 6.53(s IH Pyrazole - H) 7.04 ~7.25(m 2H Ph -3 5 -
H) 7.32~7.54(m 2H Ph-2 6 —-H) 8.35(s IH PyCONHNH) 8.73(s IH PyCONHNH)
10.14('s 1H CONH - Ph)

( Continued)
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31
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3p

3q

3r

3s

1.18(t J=8.0 Hz 3H CH,CH;) 2.57(q J=8.0 Hz 2H q CH,CH,) 3.88(3H s NCH,)

6.61(s 1H Pyrazole —H) 7.03 ~8.02(m 4H Ph-H) 8.31(s IH PyCONHNH) 9.10(s
IH PyCONHNH) 10.30(s 1H CONH - Ph)

1.18(t J=8.0 Hz 3H CH,CH,) 2.57(q J=8.0 Hz 2H CH,CH,) 3.89(s 3H NCH,) 6.
50(s 1H Pyrazole —H) 7.00 ~7.71(m 4H Ph-H) 8.61(s 1H PyCONHNH) 9.14(s 1H
PyCONHNH) 10.21(s 1H CONH - Ph)

1.17(t J=8.0 Hz 3H CH,CH;) 2.18(s 3H Ph-CH,) 2.23(s 3H Ph—CH;) 2.56(q
J=8.0 Hz 2H CH,CH,) 3.90(s 3H NCH,) 6.56(s IH Pyrazole - H) 6.93(s IH Ph-6
-H) 7.44(d J=2.3Hz IH Ph-5-H) 7.48(s 1H Ph -3 - H) 7.98(s IH
PyCONHNH) 8.57(s H PyCONHNH) 10.22(s 1H CONH - Ph)

1.18(t J=8.0 Hz 3H CH,CH,) 2.15(s 3H Ph-CH,) 2.18(s 3H Ph-CH,) 2.57(q
J=8.0 Hz 2H CH,CH,) 3.90(s 3H NCH,) 6.60(s 1H Pyrazole - H) 7.00(s 1H Ph-2
~H) 7.10(d J=8.0 Hz 1H Ph-5-H) 7.24(d J=8.0 Hz 1H Ph-6 —H) 8.33(s IH
PyCONHNH) 8.67(s 1H PyCONHNH) 10.25(s IH CONH - Ph)

1.16(t 3H J=8.0 Hz CH,CH,) 2.54(q J=8.0 Hz 2H CH,CH,) 3.89(s 3H NCH,) 6.
61(s 1H Pyrazole —H) 7.04 ~7.61(m 3H Ph—H) 8.51(s 1H PyCONHNH) 8.64(s 1H
PyCONHNH) 10.30(s 1H CONH - Ph)

1.17(t J=8.0 Hz 3H CH,CH;) 2.17(s 6H 2Ph - CHy) 2.54(q J=8.0 Hz 2H
CH,CH,) 3.87(s 3H NCH;) 6.62(s 1H Pyrazole —H) 7.27 —=7.29(m 1H Ph—4 - H)

7.30(m 2H Ph—-3 5-H) 7.93(s IH PyCONHNH) 8.22(s IH PyCONHNH) 10.10(s
IH CONH - Ph)

1.16(t J=8.0 Hz 3H CH,CH,) 2.13(s 3H Ph-CH,) 2.19(s 3H Ph-CH,) 2.54(q
J=8.0 Hz 2H CH,CH,) 3.90(s 3H NCH,) 6.60(s 1H Pyrazole - H) 6.69(d 1H J=7.
6 Hz Ph—4-H) 6.92(d J=7.6 Hz I1H Ph-3 -H) 7.33(s IH Ph—6-H) 8.36(s 1H
PyCONHNH) 8.64(s 1H PyCONHNH) 10.13(s 1H CONH - Ph)

1.17(t J=8.0 Hz 3H CH,CH,) 2.15(s 3H Ph-CH,) 2.16(s 3H Ph-CH,) 2.56(q
J=8.0 Hz 2H CH,CH,) 3.91(s 3H NCH,) 6.59(s 1T Pyrazole — H) 7.05(s IH Ph—4

-H) 7.25(s J=8.0 Hz 2H Ph -2 6 — H) 8.30(s H PyCONHNH) 8.65(s H
PyCONHNH) 10.10(s 1H CONH - Ph)

1.17(t 3H J=8.0 Hz CH,CH;) 2.53(q J=8.0 Hz 2H CH,CH;) 3.86(s 3H NCH,;) 6.
60(s 1H Pyrazole—H) 7.09 ~7.84(m 3H Ph-H) 8.61(s 1H PyCONHNH) 8.67(s 1H
PyCONHNH) 10.33(s 1H CONH - Ph)
1.18(t 3H J=8.0 Hz CH,CH;) 2.52(q J=8.0 Hz 2H CH,CH;) 3.87(s 3H NCH;) 6.
59(s 1H Pyrazole—H) 7.08 ~7.81(m 3H Ph-H) 8.61(s 1H PyCONHNH) 8.67(s 1H
PyCONHNH) 10.33(s 1H CONH - Ph)
1.17(t 3H J=8.0 Hz CH,CH;) 2.54(q J=8.0 Hz 2H CH,CH;) 3.84(s 3H NCH;) 6.
54(s 1H Pyrazole —H) 7.12~7.76(m 3H Ph-H) 8.63(s 1H PyCONHNH) 8.64(s 1H
PyCONHNH) 10.36(s 1H CONH - Ph)
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375 g/hm’ ( 4) .
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Table 3 The herbicidal activity of title compounds under 2 250 ¢ a. i. /ha( Inhibition rate %)
Compound Treatment D. sanguinalis  S. viridis  E. crus—galli ~ A. theophrasti  A. retroflexus A. ascedense
3a ( post-emergence) 20 10 20 90 80 95

( pre-emergence) 10 15 25 80 85 90
3b ( post-emergence) 20 25 40 90 80 100
( pre-emergence) 30 25 30 80 85 90
3c ( post-emergence) 50 45 50 90 95 90
( pre-emergence) 45 55 40 100 95 95
3d ( post-emergence) 20 10 20 90 80 95
( pre-emergence) 10 15 20 80 85 90
3e ( post-emergence) 40 30 40 70 80 75
( pre-emergence) 30 25 30 80 85 90
3f ( post-emergence) 40 45 50 90 95 90
( pre-emergence) 45 55 60 95 100 95
3g ( post-emergence) 30 45 55 100 80 85
( pre-emergence) 35 55 50 80 85 90
3h ( post-emergence) 40 25 40 70 80 75
( pre-emergence) 30 25 30 80 85 90
3i ( post-emergence) 50 45 50 100 100 100
( pre-emergence) 45 55 50 100 100 100
3j ( post-emergence) 50 45 50 70 80 75
( pre-emergence) 35 55 50 80 85 90
3k ( post-emergence) 40 30 40 80 100 95
( pre-emergence) 30 25 30 80 85 90
31 ( post-emergence) 50 45 50 90 95 90
( pre-emergence) 45 55 40 95 100 95
3r ( post-emergence) 50 45 50 85 90 95
( pre-emergence) 35 55 40 80 85 90
3s ( post-emergence) 50 45 50 70 80 75
( pre-emergence) 45 55 40 80 85 90
3i ( /%)

Table 4 The herbicidal activity of compound 3i( Inhibition rate/%)

/( g/hm?)
Dosage a.i/( g/ha) Treatment D. sanguinalis  S. viridis E. crus—galli  A. theophrasti  A. retroflexus  A. ascedense
375 ( post-emergence) 10 15 25 40 40 50
( pre-emergence) 10 15 20 50 50 50
750 ( post-emergence) 45 30 45 70 80 75
( pre-emergence) 30 25 30 80 85 90
1 500 ( post-emergence) 55 45 50 90 95 90
( pre-emergence) 55 55 60 95 95 100
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