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Table 1 Physical data and elemental analysis results of the synthesized compounds

Elemental analysis( % , Caled. )

Compd. R, R, R, m.p./C  Yield(% )  Appearance ° " N
4a H 4-FC4H, 95—97 75.6 White crystal ~ 55.68(55.81) 3.95(3.75) 8.72(8.68)
4b H CeHs 145—147 81.9 White crystal ~ 59.21(59.11) 4.52(4.30) 8.86(9.19)
4c H  3-Cyclohexenyl 129—132 78.0 White crystal ~ 58.19(58.34) 5.29(5.55) 8.98(9.07)
4d  H 4-CH,0C4H, 95—97 86.4  Yellow crystal  57.46(57.40) 4.66(4.52)  8.20(8.37)
4e —(CH,)s— 146—148 78. 1 White crystal ~— 56.92(56.65) 5.68(5.77) 9.28(9.44)
S5a H 4-FCiH, 4-CH;C4H, 193—195 76.8 Yellow crystal  65.06(65.01) 4.28(4.27) 6.42(6.59)
5b H 4-FC¢H, 4-FC¢H, 168—169 74.5 Yellow crystal  61.75(61.61) 3.38(3.53) 6.40(6.53)
S¢ H 4-FC,H, CoHs 142—144 75.4  Yellow crystal  64.49(64.31) 4.08(3.92)  6.79(6.82)
5d H 4-FCyH, 4-CH;0C4H, 170—172 81.8 Yellow crystal  62.53(62.65) 4.01(4.11) 6.29(6.35)
Se H 4-FC.H, 4-CIC¢H, 200—202 72.7 Yellow crystal  59.55(59.33) 3.22(3.39) 6.21(6.29)
6a H 4-FC4H, 112—114 65.0 White crystal ~ 53.41(53.17) 3.46(3.57) 8.11(8.27)
6b H  CgH, 118—120 64.5  White crystal  55.99(56.15) 3.91(3.91) 8.71(8.73)
6¢ H  3-Cyclohexenyl 127—130 49.5 White crystal ~ 55.26(55.45) 5.50(5.27) 8.41(8.62)
6d H 4-CH;0C¢H, 119—121 66.0 White crystal ~ 54.78(54.77) 4.29(4.31)  7.93(7.98)
6e —(CH,)s— 168—170 56.5 White crystal ~— 53.71(53.74) 5.31(5.48) 8.71(8.95)
8a H CeHs 138—139 28.0 Yellow crystal  58.35(58.44) 4.00(3.98) 17.21(17.04)
8b H  3-Cyclohexenyl 185—187 24.0 Yellow crystal ~ 57.84(57.73) 5.10(5.15) 16.78(16.83)
8c —(CHy)5— 204—206 30.0 Yellow crystal  56.09(56.15) 5.31(5.34) 17.60(17.46)
Table 2 'H NMR data of the synthesized compounds( CDCI,)
Compd. "H NMR, &

4a  7.47—8.02(m, 3H, pyridine), 7.06—7.3(m, 4H, PhH), 5.38(s, IH, CH), 4.93(d, J=15.00 Hz, 2H, CH,N), 3.85(d,
J=14.2 Hz, 1H, CH,S), 3.71(d, J=14.2 Hz, 1H, CH,S)
4h  7.38—8.00(m, 3H, pyridine) , 7.23—7.29(m, 4H, PhH) , 4.89—4.94(d, J=14.9 Hz, 2H, CH,N), 5.38(s, 1H, CH),

3.91(d, J=15.8 Hz, 1H, CH,S), 3.74(d, J=15.8 Hz, 1H, CH,S)

4c  7.32—8.32(m, 3H, pyridine), 5.69(s, 1H, CHS), 3.98(d, J=15.3 Hz, 2H, CH,N), 3.62(d, J=16.2 Hz, 1H, CH,S),
3.54(d, J=16.2 Hz, 1H, CH,S), 5.12(d, J=15.3 Hz, 2H, 2CH, cyclohexene) , 2. 13—2.17(d, 1H, CH, cyclohexene) ,
1.43—1.74(m, 6H, 3CH,, cyclohexene)

4d  7.47—8.00(m, 3H, pyridine) , 6.88—7.29(m, 4H, ArH), 5.36(s, 1H, CH), 4.87(d, J=14.9 Hz, 2H, CH,N), 3.86(d,

J=15.3 Hz, 1H, CH,S), 3.74(d, J=15.3 Hz, 1H, CH,S), 3.81(s, 3H, CH;)

4e  7.27—S8.32(m, 3H, pyridine) , 4.53(s, 2H, CH,N), 3.59(s, 2H, CH,), 1.56—1.76(m, 10H, 5CH,, cyclohexane)

5a 8.08(s, 1H, alkene), 7. 10—7. 63 (m, 11H, pyridine, AH) , 5.54(s, 1H, CH), 5.15(d, J=14.9 Hz, 1H, CH,N) , 3.86(d,
J=14.9 Hz, 1H, CH,N) , 2.38(s, 3H, CH,)

5hb  8.08(s, 1H, alkene), 7.12—7.62(m, 11H, pyridine, ArH), 5.56(s, 1H, CH), 5.15(d, J=15.2 Hz, 1H, CH,N), 3.87(d,
J=15.2 Hz, 1H, CH,N)

5c 8.09(s, 1H, alkene), 7. 11—7. 66(m, 12H, pyridine, ArH) , 5.55(s, 1H, CH), 5.15(d, J=14.9 Hz, 1H, CH,N) , 3.87(d,
J=14.9 Hz, 1H, CH,N)

5d 6.94—7.61(m, 11H, pyridine, ArH), 8.07(s, 1H, alkene), 5.54(s, 1H, CH), 5.14(d, J=14.8 Hz, 1H, CH,N), 3.81(d,
J=14.8 Hz, 1H, CH,N), 3.84(s, 3H, OCHj;)

Se  8.08(s, 1H, alkene), 7. 11—7. 59 (m, 11H, pyridine, ArH) , 5.56(s, 1H, CH), 5.14(d, J =14.8 Hz, 1H, CH,N) , 3.87(d,
J=14.8 Hz, 1H, CH,N)

6a 7.61—8.08(m, 3H, pyridine), 7.07—7.31(m, 4H, ArH), 5.76(s, 1H, CH), 5.70(d, J=14.9 Hz, 2H, CH,N), 4.51(d,
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Compd. "H NMR, &

J=17.1Hz, 1H, CH,S), 4.36(d, J=17.1 Hz, 1H, CH,S)

6b 7.64—S8.08(m, 3H, pyridine), 7.22—7.42(m, 4H, PhH), 5.78(s, 1H, CH), 5.69(d, J=14.7 Hz, 2H, CH,N), 4.50(d,
J=17.1 Hz, 1H, CH,S), 4.36(d, J=17.1 Hz, 1H, CH,S)

6c  7.52—8.44(m, 3H, pyridine) , 5.67(s, 1H, CHS), 5.52(d, J=13.5 Hz, 2H, 2CH, cyclohexene) , 4.73(d, J=15.3 Hz,
2H, CH,N), 4.24(d, J=15.9 Hz, 1H, CH,S), 4.20(d, J=15.9 Hz, 1H, CH,S), 2.50(m, 1H, CH, cyclohexene) , 1. 28—
1.50(m, 6H, 3CH,, cyclohexene)

6d 7.62—8.07(m, 3H, pyridine) , 6.89—7.29(m, 4H, ArH), 5.69(s, 1H, CH), 4.51(d, J=15.8 Hz, 1H, CH,S), 4.35(d,
J=15.8 Hz, 1H, CH,S), 4.07(d, J=14.7 Hz, 2H, CH,N), 3.84(s, 3H, CH;)

6e 7.26—8.33(m, 3H, pyridine) , 5. 11(s, 2H, CH,N), 4.19(s, 2H, CH,S), 1.57—1.80(m, 10H, 5CH,, cyclohexane)

8a  7.23—8.00(m, 8H, pyridine, ArH), 5.39(s, 1H, CH), 4.92(d, J=14.9 Hz, 2H, CH,N), 3.88(d, J=15.7 Hz, 1H,
CH,S), 3.73(d, J=15.7 Hz, 1H, CH,S)

8b  7.26—7.64(m, 3H, pyridine) , 5.74(s, 1H, CHS), 5.05(d, J=13.8 Hz, 2H, 2CH, cyclohexene) , 4.35(d, J=15.2 Hz,
2H, CH,N), 4. 14(d, J=19.2 Hz, 1H, CH,S), 4.12(d, J=19.2 Hz, 1H, CH,S), 2. 17(m, 1H, CH, cyclohexene) , 1. 37—
1.63(m, 6H, 3CH,, cyclohexene)

8c  7.28—8.33(m, 3H, pyridine) , 4.66(s, 2H, CH,N) , 4. 12(s, 2H, CH,S), 1.07—L1.87(m, 10H, 5CH, , cyclohexane)

1.2.2 5-FFHRWH2-F7 H3-(2-A-5- g T H A ) 4l ok B (5a ~Se) B9 A & 5 mmol (b5
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Synthesis and Biological Activities of New Neonicotinoids
Containing 4-Thiazolidinone

SUN Xiao-Jun, SU Na, LIU Xing-Hai, DONG Wei-Li, LI Zheng-Ming, ZHAO Wei-Guang "
(State Key Laboratory of Elemento-organic Chemistry, Pesticide National Engineering Research Center ,
Nankai University, Tianjin 300071, China)

Abstract According to bioisosteric relationship and the mode of action between Neonicotinoid compounds and
acetylcholin esterase, two series of Neonicotinoid compounds 2-substituted-3-(2-chloro-5-pyridinemethylene ) -
4-cyanoimino-1 , 3-thiazolidine (8a—S8c) and 5-arylidene-2-aryl-3-( 2-chloro-5-pyridinemethylene ) 4-thiazo-
lidinones(5a—>5e) were designed and synthesized from 4-thiazolidinones (4). Intermediates 4 were synthe-
sized by the condensation of amine, aldehyde and mercapto acetic acid. Their structures were character-ized
via elemental analysis, 'H NMR spectra. The preliminary bioassay results show that some title compounds
exhibited certain fungicidal activities, promoting cucumber cotyledon root-formation activities and compound
8b showed favourable anti-HIV PR.

Keywords Neonicotinoid ; 4-Thiazolidinone ; Biological activity (Ed. . H, ], Z)



