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Abstract: In search of novel pesticide leading compound with high bioactivity, thirty-five 4-chloro-phenyl
methyl ketone oxime ether derivatives were designed and synthesized by the reaction of 2-substituted
amino 4-chlorophenyl methyl ketone oxime with halohydrocarbon The structure of all novel compounds
was confimed by "H NMR and elenental analysis Preliminary bioassays shoved that me compounds
exhibited certain insecticidal and herbicidal activities The mortality of C,, C,, © Aphis craccivaora
reached 100% at the concentration of 500 mg/L. The mortality of C,,, Cy;, Cis and C,; 0 Tetranychus
cinabarinus reached 100% at 1 000 mg/L. The inhibition rate of Cy, Cs and Cs; 10 Sphaerotheca
fuligineaswas over 95% at the concentration of 500 mg/L. The inhibition rate of C,, Cgy, Cg3 and Cys
D igitaria sanguinaliswas over 90% at the concentration of 100 mg/L.
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Table 1 Physical and elenental analytical data of compounds C
> or Yield El | analysi led, %
Canpd NRIR? o3 o ie emental analysis (Calcd, %)
Mp/ (%) c H N
C, N (OCHj3) CHs CH, =CHCH, 15289 57.5 58 31 (58 10) 6 35 (6.38) 10 63 (10 42)
C, N (OCH3) CHj n-CsyH; 15165 47. 8 57. 69 (57. 67) 7.12(7. 07) 10. 22 (10, 35)
Cs N (OCHj3) CHs i-C3H- 60.1 613 76.5 57. 75 (57.67) 7. 15 (7. 07) 10. 24(10. 35)
Cy N (OCHj3) CH, sec-Cy4Hq 15108 63 8 59 16 (59 05) 7. 51 (7 43) 9 59 (9 84)
Cs N (OCH3) CH4 i-C4Hg 15138 72 5 59. 26 (59. 05) 7.35 (7. 43) 9 68 (9 84)
Cs N (OCH3) CH, p-CICgH,4CH,, 68 3 69 2 50. 1 57. 87 (57.80) 5 08 (5 14) 7.82 (7. 93)
c, N (OCH3) CH3 i-CsHqp 15107 39 2 60 45 (60.29) 7. 88 (7. 76) 9 27 (9 38)
Cs N (n-C4Hy) » CH, =CHCH, 15150 81 6 67. 55 (67.74) 8 49 (8 68) 8 14 (8 32)
Cy N (n-C4Hy) » n-CyH; 1 506 5 55. 0 67.56 (67.33) 9 36 (9 22) 8 33 (8 27)
C1o N (n-C4Hs) » i-C3H- 1 503 2 74. 2 67.56 (67.33) 9 25 (9 22) 8 35 (8 27)
Cu N (n-C4Hg) , sec-C4Hg 1 503 4 75 4 68 21 (68 06) 9 26 (9 42) 7. 86 (7. 94)
Ci N (n-C4Hy) , i-C4Hg 15020 60. 8 68 26 (68 06) 9 22 (9 42) 7.85 (7. 94)
Cus N (n-C4Hs) » i-CsHqp 15019 73 6 68 55 (68 73) 9 53 (9 61) 7.56 (7. 63)
Cu N (n-C4Hg) , p-CICgH,CH, 15459 59. 3 65 84 (65 55)  7.29 (7. 18) 6 42 (6. 65)
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Continued
Compd NRIR? . nZ® or Yield Elemental analysis (Calcd, %)
Mp/ (%) c H N
Cis Piperidiny| CH, =CHCH, 15440 69 5 66. 54 (65 63) 7. 69 (7. 23) 9 27 (9.57)
Cus Piperidiny| n-CzH; 15335 70 2 65 27 (65 18) 7. 64 (7. 86) 9 66 (9 50)
(o Piperidiny| iC3H- 15309 62 0 65 39 (65 18) 7. 89 (7. 86) 9 42 (9 50)
Cis Piperidiny| sec-CyHyg 15280 59 3 66 26 (66 11) 8 33 (8 16) & 94 (9 07)
Cuo Piperidiny| iC4Hy 15285 712 66. 32 (66. 11) 8 21 (8 16) 9 14 (9 07)
Cax Piperidiny| iCsHys 15231 60 3 66 98 (66.96) 8 32 (8 43) 8 95 (8 68)
Ca Piperidiny| p-CICsH,CH, 15705 50. 9 63 44 (63 67) 5 96 (5 88) 7.38 (7. 42)
Cx M omholiny| CH, =CHCH, 539 551 67. 3 61 18 (61 12) 6 30 (6 50) 9 21 (9 50)
Cux M omholiny| n- C3H; 15340 732 60. 85 (60. 70) 7. 16 (7. 13) 9 25 (9 44)
Cos M ompholiny| i- C3H; 638 641 83 4 60. 55 (60. 70) 7. 23 (7. 13) 9 51 (9 44)
Cu M ompholiny| sec-CyHyg 15285 710 61 72 (61 83) 7. 66 (7. 46) 9 14 (9 01)
Cux M omholiny| i- C4Hg 360 371 69. 8 61 72 (61 83) 7. 53 (7. 46) 920 (9 01)
Cx M ompholiny| iCsHyy 15250 42 4 62 74 (62 86)  7.86 (7. 76) 8 91 (8 62)
Cas M ompholiny| p-CICgH,CH, 416 423 8L 2 60. 23 (60.17) 5 16 (5 32) 7. 48 (7. 39)
Ca im idazol n- CyH; 15618 86 3 60. 63 (60.54) 5 74 (581) 15 36 (15 13)
(o im idazol i- C3H; 750 783 76. 8 60. 36 (60.54) 5 66 (5 81) 15 30 (15 13)
Ca im idazol sec-C4Hog 15420 50 1 61 65 (61 75) 6 34 (6.22) 14 29 (14 40)
Ca im idazol i C4Hg 859 875 65 2 61 72 (61 75) 6 35 (6 22) 14 28 (14 40)
Ca N (CH3) , CH, =CHCH, 15348 55 4 61 60 (61 78) 686 (6 78) 11 15 (11 08)
Ca N (CH3) , n-CsH; 15245 64 7 61 37 (61 29) 7.59 (7.52) 11 26 (11 00)
Css N (CH3) , i-C3H- 517 524 57 4 61 16 (61 29) 764 (7.52) 11 25 (11 00)
Table2 'H NMR data of compounds C
Canpd 1HNMR(CDCIl;/TMS) 8
C, 2 61(s 3H,NCHj3), 3 34(s 3H,0CH;), 3 66(s 2H,NCH,), 4 62(d, 2H,J =5 60 Hz,OCH,),5 16 5 29(m, 2H, =
CH,),5 91 6 10(m,1H, =CH), 7 37(d,2H,J =8 68 Hz,AH-2,6), 7. 57(d, 2H, J =& 68 Hz, AH-3, 5)
C, 0. 93(t 3H, CH3), 1 68(m, 2H, CH,), 2 59 (s, 3H, NCH3), 3 35(s 3H, OCH3), 3 65(s 2H, NCH,), 4 06 (t, 2H,
OCH,), 7 35(d,2H,J =8 82 Hz, AH=2,6),7 57(d, 2H,J =8 82 Hz, AH-3, 5)
Cs 1 23(d, 6H, J =6 00 Hz, 2CH3), 2 60 (s 3H,NCH3), 3 35 (s 3H,OCH;), 3 66(s 2H,NCH,), 4 35 4 48(m, 1H,
CH),7 34(d,2H,J =8 44 Hz, AH=2,6),7 62(d, 2H, J =8 44 Hz, A H-3, 5)
C, 0. 93(t 3H,CH;), 1 26(d, 3H,J =6 05 Hz, CHz), 1 49 1 73(m, 2H, CH,), 2 62 (s 3H, NCH3), 3 39 (s 3H,
OCHj3), 3 69(s 2H,NCH,), 4 19 4 29(m, 1H, CH), 7 37(d, 2H,J =8 45 Hz, AH-2, 6) , 7. 64 (d, 2H, J =& 45 Hz
AH-3,5)
Cs 0.90(d, 6H,J =6 86 Hz, 2CH3), 1L 92 2 06(m, 1H, CH), 2 59 (s 3H,NCH;), 3 35 (s 3H, OCHj3), 3 65 (s 2H,
NCH,), 3 88(d, 2H,J =6 86 Hz, OCH,), 7. 35(d, 2H, J =8 50 Hz,AH -2, 6) , 7. 57(d, 2H, J =8 50 Hz, A H-3, 5)
Cs 2 57(s 3H,NCHj3), 3 30 (s 3H,OCHj), 3 64(s 2H,NCH,),5 10(s 2H,OCH,), 7. 30(d, 2H,J =8 78 Hz, AH=2',
6'),7 34(d,2H,J =8 60 Hz,AH-2, 6),7 37(d, 2H,J =8 60 Hz, AH-3,5), 7. 64(d, 2H, J =8 78 Hz,AH-3', 5')
c, 0. 90(d, 6H, J =6 34 Hz, 2CH;), 1 54 (t 2H, CH,), 1 58 1 60 (m, 1H, CH), 2 59 (s 3H, NCH;), 3 35 (s 3H,
OCHj3), 3 65(s 2H,NCH,), 3 88(d, 2H, J =6 86 Hz, OCH,), 7 35(d, 2H, J =8 54 Hz, AH=2,6), 7. 57 (d, 2H, J =
8 54 Hz, A H-3, 5)
Cq 0 86(t 6H,2CH;), 1 14 1 28(m, 4H, 2CH,), 1 32 1 41(m, 4H, 2CH,), 2 43 (t, 4H, 2NCH,), 3 39 (s 2H,
NCH,), 4 59(d, 2H,J =5 60 Hz, OCH,),5 18 5 30(m,2H, =CH,),5 94 6 03(m, 1H, =CH), 7 34(d, 2H, J =
8 50 Hz, AH-2,6), 7. 56(d, 2H, J =8 50 Hz, A H-3, 5)
Co 0.84 0 95(m,9H,3CH;),1 15 1 27(m,4H,2CH,),1 33 1 44(m,4H, 2CH,), 1 66 1 73(m, 2H, CH,), 2 45

(t 4H, 2NCH,), 3 41(s 2H,NCH,), 4 05(t 2H, OCH,), 7. 35(d, 2H, J =8 40 Hz, ,AH-2,6), 7 57(d, 2H, J =8 40

Hz, A H-3,5)
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Compd

LHNM R (CDCl;/TM S) ,d

0. 86(t 6H, 2CH3), 1 14 1 22(m, 4H, 2CH,), 1 29(d, 6H,J =6 30 Hz, 2CH3) , 1 34 1 44(m, 4H, 2CH,), 2 45 (t,
4H, 2NCH,) , 3 41(s 2H,NCH,) , 4 34 4 42(m, 1H,OCH),7 33(d, 2H,J =8 70Hz AH=2,6),7 61(d, 2H,J =8 70
Hz, A H-3, 5)

0.85 0 97(m,9H,3CH;),1 18 1 25(m, 4H, 2CH,), 1 23(d, 3H,J =8 40 Hz, CH;), 1 34 1 44(m, 4H, 2CH,),
1 53 1 68(m, 2H, CH,),2 44 (t 4H, 2NCH,), 3 41(s 2H,NCH,) 4 17 4 19(m, 1H,OCH), 7. 34(d, 2H, J =8 40
Hz, A2, 6),7 62(d, 2H, J =8 40 Hz, A H-3, 5)

084 0 92(m,12H,4CH3),1 16 1 19(m,4H,2CH,),1 21 1 26 (m, 4H,2CH,),1 98 2 03(m, 1H, CH), 2 43
(1, 4H, 2NCH,) , 3 38(s 2H,NCH,), 3 85(d, 2H, J =7. 20 Hz, OCH,), 7. 33(d, 2H,J =8 70 Hz, AH-2, 6) , 7. 57 (d,
2H,J =8 70 Hz, AH-3, 5)

084 Q 94(m,12H,4CH;),1 15 1 27(m,4H,2CH,),1 33 1 44(m, 4H, 2CH,), 1 55(t 2H,CH,),1 64 1 71
(m, 1H, CH), 2 43 (t 4H, 2NCH,), 3 38(s 2H,NCH,), 4 13(t, 2H,OCH,),7 33(d, 2H,J =8 70 Hz, AH=2,6), 7. 56
(d,2H,3=8 70 Hz, AH-3, 5)

0 87(t6H,2CH;), 1 12 1 24(m, 4H, 2CH,), 1 30 1 40(m, 4H, 2CH,), 2 41 (t, 4H, 2NCH,), 3 41 (s 2H,
NCH,),5 10(s 2H,OCH,),7. 26 7 38(m,6H,AH-2, 6,2, 6',3,5),7 55(d, 2H,J =8 40 Hz, AH-3", 5')

139 1 52(m,6H,3CH,),2 41 (t4H, 2NCH,), 3 28(s 2H,NCH,), 4 57 (d, 2H,J =5 40 Hz, OCH,) 5 16 5 28
(m,2H, =CH,),5 89 6 05(m, 1H, =CH),7. 30(d,2H,J =8 80 Hz, AH2,6),7 57(d, 2H,J =8 80 Hz, A H-3, 5)

0 92(t 3H,CHy), 1 37 157(m,6H,3CH,), 162 1 74(m,2H, CH,),2 43(t 4H, 2NCH,), 3 30(s 2H, NCH,),
4 05(t, 2H,OCH,), 7 35(d,2H,J =8 70 Hz,AH-2,6), 7. 61(d, 2H, J =8 70 Hz, AH=3, 5)

1 24(d, 6H,J =6 30 Hz, 2CHz), 1 41 1 57(m, 6H, 3CH,), 2 44 (t 4H, 2NCH,), 3 32(s 2H,NCH,), 4 36 4 41
(m,1H,0CH), 7. 33(d,2H,J=8 70 Hz,AH 2,6),7 65(d, 2H,J =8 70 Hz, A H-3, 5)

0 91(t 3H,CHz), 1 21(d, 3H,J =6 00 Hz, CH;), 1 41 1 58(m, 6H, 3CH,), 1 62 1 67(m, 2H, CH,), 2 44 (t,
4H, 2NCH,) , 3 33(s 2H,NCH,), 4 15 4 21(m, 1H,0CH),7 35(d, 2H,J=8 70 Hz, AH-=2,6),7. 65(d, 2H, J =8 70
Hz, A H-3, 5)

0. 90(d, 6H,J =6 60 Hz, 2CH3), 1 41 1 57(m, 6H,3CH,), 1 96 2 01(m, 1H, CH), 2 44(t 4H, 2NCH,), 3 33(s,

2H,NCH,), 3 86(d, 2H,J =6. 60 Hz, OCH,), 7. 35(d, 2H, J =8 40 Hz, AH-2,6),7 59(d, 2H,J =8 40 Hz, AH-3, 5)
0 91(d, 6H,J=6 30 Hz, 2CH3),1 38 1 45(m, 2H,CH,),1 51 1 58(m, 6H, 3CH,),1 60 1 69(m, 1H, CH),

2 44 (t,4H,2NCH,), 3 31(s 2H,NCH,),4 12(t 2H,OCH,), 7. 34(d, 2H,J =8 60 Hz, AH-2,6), 7. 59(d, 2H, J =

8 60 Hz, AH-3, 5)

141 1 56(m,6H,3CH,),2 39(t 4H, 2NCH,), 3 29(s 2H,NCH,),5 09(s 2H,OCH,),7. 23 7. 37(m, 6H, A H=2,
6,2',6',3,5),7 55(d, 2H,J =8 40 Hz, AH=3', 5')

2 50(t 4H, 2NCH,) , 3 33(s 2H,NCH,), 3 66(t 4H, 20CH,), 4 59(d, 2H, J =5 40 Hz, OCH,),5 15 5 30(m, 2H,
=CH,),5 87 6 03(m,1H, =CH),7. 35(d,2H,J =8 77 Hz,AH-2,6), 7. 59(d, 2H, J =8 77 Hz, AH 3, 5)

0 91(t 3H,CHg), 1 61 1 72(m,2H, CH,),2 49(t, 4H, 2NCH,), 3 32(s 2H,NCH,), 3 66(t, 4H, 20CH,) , 4 04 (¢,
2H,0CH,), 7. 35(d, 2H,J =8 54 Hz, A 2,6),7 60(d, 2H,J =8 54 Hz, A3, 5)

1 28(d, 6H, J =6 20 Hz, 2CH3), 2 55(t, 4H, 2NCH,) , 3 38(s 2H,NCH,), 3 72(t 4H, 20CH,), 4 39 4 46 (m, 1H,
CH), 7. 39(d, 2H,J =8 60 Hz,AH=2,6),7 69(d, 2H,J =8 60 Hz, A H-3, 5)

0.89(t 3H, CHz), 1 20(d, 3H,J =6 20 Hz, CHz), 1 43 1 70(m, 2H, CH,), 2 49 (t, 4H, 2NCH,), 3 33 (s 2H,
NCH,), 3 66(t, 4H, 20CH,), 3 87(d, 2H, J =6 40 Hz, OCH,), 4 13 4 22(m, 1H, CH), 7. 33(d, 2H, J =8 57 Hz
AH=2 6),7 65(d, 2H, J =8 57 Hz, A H-3, 5)

0. 90(d, 6H,J =6 80 Hz, 2CH;), 1 95 2 01(m, 1H, CH), 2 51(t 4H, 2NCH,), 3 35(s 2H, NCH,), 3 68 (t, 4H,
20CH,), 3 87(d, 2H,J =6 40 Hz, OCH,), 7. 36(d, 2H, J =8 26 Hz, AH-2, 6) , 7. 60(d, 2H, J =8 26 Hz, A H-3, 5)

0 90(d, 6H,J =6 20 Hz, 2CH3), 1 53(t 2H, CH,), 1 55 1 59 (m, 1H, CH), 2 49 (t 4H, 2NCH,), 3 32 (s 2H,
NCH,), 3 66(t, 4H, 20CH,), 4 12(t, 2H,OCH,), 7. 34(d, 2H, J =8 52 Hz, AH-2,6), 7. 59(d, 2H, J =8 52 Hz, A H~
3,5)

2 51(t 4H, 2NCH,), 3 38(s 2H,NCH,), 3 70(t 4H, 20CH,), 5 13(s 2H,OCH,), 7. 25 7 33(m,4H,AH=2, 6, 2',
6'),7 40(d, 2H,J =8 70 Hz, AH-3,5), 7. 59(d, 2H, J =8 63 Hz, AH-3', 5')
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Compd LHNM R (CDCl;/TM S) ,d
Coo 0 97(t3H, CH3), 1 71 1 83(m, 2H, CH,), 4 23(t 2H,OCH,), 5 15(s 2H,NCH,), 6 88 (s 1H, midazolyl-4),
6 99 (s 1H, imidazolyl5), 7. 32 (d, 2H, J =8 70 Hz, AH-3,5), 7 48(d, 2H, J =8 70 Hz, AH=2, 6), 7 51(s 1H,
im idazoly|-2)
Ca 1 23(d, 6H,J =6 00 Hz, 2CH3), 4 36 4 45(m, 1H,OCH), 4 89 (s 2H,NCH,), 6 86 (s 1H, imidazolyl-4), 7. 00 (s,
1H, imidazolyl5), 7. 22(d, 2H, J =8 70 Hz, AH-3,5), 7 32(d, 2H,J =8 70 Hz,AH-2, 6) , 7. 40(s 1H, imidazoly|-2)
Ca 0 94(t 3H,CHjz), 1 29(d,3H,J=6 30 Hz,CH;),1 53 1 80(m, 2H,CH,),4 31 4 37(m, 1H,OCH),5 15(s 2H,
NCH,), 6 87 (s 1H, midazolyl-4), 6 98 (s 1H, imidazolyl5), 7. 31 (d, 2H, J =8 40 Hz, AH-3,5), 7. 52(d, 2H, J =
8 40 Hz, AH-2,6), 7. 56 (s 1H, imidazolyl-2)
Ca 0 97(d,6H,J =6 60 Hz, 2CH;), 2 06 2 10(m, 1H, CH), 4 07(d, 2H,J =6 90 Hz,OCH,), 5 21(s 2H,NCH,), 6 91
(s 1H, imidazolyl-4) , 7. 03 (s 1H, imidazolyl-5), 7. 33 (d,2H,J =8 40 Hz, AH-3,5),7 52(d, 2H, J =8 40 Hz, AH-2,
6),7 68(s 1H, imidazolyl-2)
Ca 2 24(s 6H,2CH3), 3 29(s 2H,NCH,), 4 60 (d, 2H,J =5 40 Hz, OCH,),5 20 5 28(m, 2H, =CH,),5 91 6 10
(m, 1H, =CH), 7 35(d,2H,J=8 55 Hz,AH=2,6),7 55(d, 2H, J =8 55 Hz, AH-3, 5)
(o 0 91(t 3H,CHz),1 62 1 73(m,2H, CH,),2 24(s 6H, 2CH3), 3 29(s 2H,NCH,), 4 05 (t 2H, OCH,), 7. 35(d,
2H,J =8 47 Hz,AHH-2,6),7 55(d, 2H,J =8 47 Hz, AH-3,5)
Cas 1 23(d, 6H,J =6 20 Hz, 2CH3), 2 24(s 6H, 2NCH3), 3 29(s 2H,NCH,),4 32 4 45(m, 1H,CH),7 35(d, 2H,J =
8 55 Hz, AH-2,6),7 60(d, 2H,J =8 55 Hz, A H-3, 5)
2 3
( 3 ,
, 2%DMF . 500 mg/L
1 000 mg/L Co Co Cu Ci Cu
500 250 125 100 mg/L 80% 100%;C,, Ci, Cis Cn, 1 000 mg/L
100%
21 o o
511 Aphis craccivaora Table 3 Insecticidal activity of compoundsC
500 mg/L, 3, M ortality (%)
i . Compd A. craccivaora T. cinabarinus
212 Tetranychus cinabarinus
(500 mg/L) (1000mg/L)
1 000 mg/L, 3 Cq 89. 0 0
22 (o 100 0
, Cio 0 100.0
Piricularia oryzae Rhizoctonia solani Cu 862 0
o Ci 100 100.0
B otrytis cinerea Cu 89 4 0
Sphaerotheca fuliginea Gibberella Cus 0 100.0
zeae Hem inthosporium maydis, Cys 0 100. 0
500 250 125 mg/L, 4 Cy 0 78 4
Ca 0 61 9
23 Cas 11 8 98.0
’ Echinochloa Note: No insecticidal activity for the compounds w hich w ere not
crusgalli L ink Sorghum wulgare Pers fisted In he ble
D igitaria sanguinalis Ambrosia tricolor L inn. ( 4 1 Ca Gy  Cy
Cucumis sativus B rassica alboglabra, 500 mg/L

100 mg/L, 3 95%
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Table 4 Inhibition rate (%) 1t S fuliginea of Csi; C; Cyp 100 mg/L
compounds C in different concentration 85% 95%
Campd 500 mg/L 250 mg /L 125 mg/L , NR'R ,
Cao 99 4 94. 3 92 5 . NR'F’
Cap 100.0 98 9 95 4 , © NR'R°
Ca 95 1 56. 1 335
Note: No fungicidal activity for the compounds w hich were not , , ’
listed in the table NRl Rz
( 5) Co Cy Cy QAR
Table 5 Herbicidal activity of compounds C (100 mg/L)
Campd Inhibition rate( shoot/root, % )
E crusgalli S vulgare D. sanguinalis A. tricolor C. sativus B. alboglabra
C, 0 45/10 60/0 0 0 0
Cis 0 0 89/68 52/35 0 0
Cy; 53/20 25/0 90/50 60/50 50/13 60/60
Ca 0 0 81/11 45/32 0 0
Coys 0 0 78124 57170 0 0
Cos 0 0 61/19 70/87 0 0
Cyr 0 0 78185 70/78 0 0
Cy 88/83 63/83 95/95 88.3/90 62/83 60/70
Cxy 82/85 72182 95/95 82/75 65/85 65/60
Ca 75160 50/75 90/75 95/97 60/75 65/60
Cx 40/57 6 7/28 65/80 58 3/58 3 38/40 48/30
Ca3 42/0 0 94 /90 59/58 0 0
Cyy 66/41 41/8 94 /88 52/36 0 0
Css 50/15 0 94/90 60/33 0 0
N ote: N o herbicidal activity for the conpoundsw hich w ere not listed in the table.
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