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Synthesis and Bioactivity of Bivalent N eonicotinoids

YANG Guo-quan ZHAO Qian-fei YUAN Huizhu MEIXiangdong , NING Jun
(SateKey Labomtory Or Bblogy of P lant D iseases and Insect Pests, Institite of P hnt Protection, C hinese
Acadeny of Agriculural Sciences Beijng 100193, China )

Abstract In search for neonico tno i insecticdesw ith high activity, seven novel bivalent can pounds
w ere prepared fran i dacbprid as precursor can pound. Their structures w ere confim ed by 'H NMR
and elemental analysis The prelim mary bioassay indicated that hese compounds show ed nsecticidal
actwity. The average mortality of 4a and 4c¢ to M acrosphum avenae at the concen tration of 100 m g/L
reached 78 4% and 77 3%, respectivel. But he actvity of these can pounds w as not as good as
m tdacbprid the control pestic e
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Rational Design

@ BEALAL 5 Catalytic site @ 4Sb AL f8 Peripheral site
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Fig 1 The analoguesof THA designed based on the catalytic and perpheral sites n AChE”
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Tabk 1 Physical properties and elamental analysis of can pounds
- ) Elan ental analy sis( Caled , % )
Compd m. p. / Yield (% ) C 1 N
4a 178 5~ 181. 7 72 44, 26(44. 53) 3 86(3 74) 23.79(23. 60)
4b 162 3~ 163. 5 74 45. 33(45. 48) 4 12(3 98) 23.17(23. 06)
4c 191 6~ 192 3 66 46. 28(46. 39) 4 31(4 22) 22.56(22. 54)
4d 132 2~ 134 2 86 47. 08(47. 25) 4 56(4 44) 22 18(22 04)
5a 164 5~ 166. 3 83 48 61(48. 69) 3 55(3 46) 21. 86(21. 84)
5b 204 7~ 205. 1 69 48.59(48. 69) 3 58(3 46) 21. 85(21. 84)
5c 209 5~210. 5 76 48 63(48. 69) 3 54(3 46) 21. 87(21. 84)
2 'H NMR
1
Table2 "HNMR data of com pounds
'H NM R( d6-DM SO /TM S), &
Compd
4a 2 74( 1 4H, 2CH,), 3. 70(q 4H, 2CH,), 4 19(q 4H, 2CH,), 4. 63(s 4H, 2CH,), 7. 56(dd, 2H, 2Py-H), 7. 82(dd 2H,
2Py-H), 8 40(d, 2H, 2Py-H)
4b L 76( t 2H, CH,), 2. 50~ 2 56(m, 4H, 2CH, ), 3 68( t 4H, 2CH, ), 4 12( 1 4H, 2CH, ), 4 62( s 4H, 2CH,), 7. 57(dd, 2H,
2Py-H), 7 82(dd 2H, 2Py-H), 8 40( d, 2H, 2Py-H)
4c L 53( s 4H, 2CH,), 2 49~ 2 51(m, 4H, 2CH,), 3 67(q 4H, 2CH,), 4 15( q 4H, 2CH,), 4 62(s 4H, 2CH,), 7 55(dd
2H, 2Py-H), 7 81(dd, 2H, 2Py-H), 8 37(d, 2H, 2Py-H)
4d 1. 281 31(m, 2H, CH,), 1. 49~ 1 54(m, 4H, 2CH,), 2 46~ 2 52 (m, 4H, 2CH,), 3 66(q 4H, 2CH,), 4 14(q 4H,
2CH, ), 4 51( s 4H, 2CH,), 7. 57(dd 2H, 2PyH), 7. 81( dd 2H, 2Py-H), 8 40(d, 2H, 2Py-H)
5a 3. 68( 1 4H, 2CH, ), 4. 07(t 4H, 2CH,), 4 64(s 4H, 2CH,), 7 58(dd, 2H, 2Py-H), 7. 72(q 4H, C¢H,), 7. 84(dd, 2H,
2Py-H), 8 42(d, 2H, 2Py-H)
5b 3. 72( 1 4H, 2CH, ), 4. 14( t 4H, 2CH, ), 4. 69( s 4H, 2 CH,), 7. 62(dd, 2H, 2PyH ), 7. 67(t 1H, ArH), 7. 86~ 7. 95(m,
5H, 2Py-H, C¢H;), 8 45(d, 2H, 2Py-H)
5¢ 3. 70( t 4H, 2CH, ), 4 10( t 4H, 2 CH,), 4 69(s 4H, 2 CH,), 7. 60(d 2H, 2PyH ), 7 79(d 4H, C4H,), 7. 87(dd, 2H,
2Py-H), 8 45(d, 2H, 2Py-H)
22 (DM SO) 10 g/L
22C , Q 25%
M acro sphun avenae , 100 , 100m g /L
( 16 an, 25 an, ) 6mL s

B

11~ 12 an , 3,
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Table 3

4a 4c

100 m g /L

18 %o

17 3 ,

LSD

Insecticdal activity of compounds and analyticalm ethod of L. SD m ultple can parison

Com pd. I 1I il

M oruality (% )

A verage value

P 0. 05 P 001

Standard dev iation

m

4a 75.0
4b 44. 0
4c 77. 8
4d 46. 4
Sa 54. 2
5b 42.9
5c 41. 2

98 0

8L 3
46. 2
80. 5
52.0
61. 8
46. 4
42.0
100. 0

79 0 78. 4
391 431
73 5 71. 3
42 9 47.
571 57.
44 4 44.
44 4 42
100 0 99.
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