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Fig.1 Structures of the designed and synthesized compounds
1. R;: p-CH;, Ry: C,Hs; 2. Ry: H, R,CHs; 3. R, : 0-NO,, R,: CH(CH,),; 4. R: p-CH;; 5. R: H; 6. R: m-NO,; 7. R, : p-NO,,

R,: p-CH,; 8. R; m-Cl; 9. R: H; 10. R; p-CH,; 11. R, : m-Cl; 12. R,: p-CH,; 13. R: H; 14. R: 2,4-di-Cl; 15. R; o-CH,.
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Table 1 Physical data of the compounds synthesized

Compd. m. p./°C(Ref.) Yeild( % ) Appearance Compd. m. p./°C(Ref.) Yeild(% ) Appearance
1 162—163 (160—162) %] 71.3 White crystal 9 118—119(120) [ 69.8  White crystal
2 165—167(161—163) [¥] 87.3 White crystal 10 121—123(162.5—163.5) 3] 58.6  White crystal
3 158—160 47.9 White crystal 11 144—146 76.5 White crystal
4 135—137(149—150) [*] 56.3 White crystal 12 224-226(174—175) 72.9  White crystal
5 167—169 (167—169) [ 70.6 White crystal 13 138—140(130—132) "% 74.6  White crystal
6 136—138(147—148) [10] 42.2 White crystal 14 134—135 67.8  White crystal
7 271—273 47.3 White crystal 15 107—109 46.7 White crystal
8 102—103(98—99) ['"] 49.9 White crystal

Table 2 ‘H NMR data of compounds 3, 11, 15(DMSO-d, )

Compd. "H NMR, &
3 8.04—7.81(m, 4H, ArH), 3.90(m, 1H, NHCHCH, ), 3.84—3.74[m, 1H, NHCH(CH;), ], 2.12(m, 2H, CH,CH,

€O), 2.04—1.91(m, 1H, NHCHCH,), 1.85—1.70(m, 1H, NHCHCH,), 1.01[d, 6H, J=6.0 Hz, CH(CH;), ]

11 8.26(br, 1H, CONH), 7.76(d, 2H, J=8.1 Hz, ArtHCH;), 7.58(s, 1H, ArHCl), 7.35(d, 2H, J=8. 1 Hz, ArtHCH; ) ,
7.31—7.10(m, 3H, ArHCI), 5.46(s, 1H, SO,NH), 3.92—3.88(m, 1H, CHCH;), 2.39(s, 3H, ArCH;), 1.30(d,
3H, J=7.1 Hz, CHCH;)

15 7.70(d, 1H, J=8.8 Hz, CONH) , 7.42—7.17(m, 4H, ArHCO), 4.53—4.48(m, 1H, NHCHCH, ), 2.49(t, 2H, J =
7.3 Hz, CH,CO,H), 2.26(s, 3H, CH;Ar), 2.20—2. 15(m, 1H, NHCHCH, ), 2. 04—1.96(m, 1H, NHCHCH, )
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Table 3 Bioactivities of compounds in vivo and in vitro

Echinochloa crusgalli Brassica campestris Echinochloa crusgalli Brassica campestris
Compd. cup test ¢ root tesf) AHAS Compd. cup test ¢ root tesf) AHAS
10 pg/mL 100 pg/mL 10 pg/mL 100 pg/mL 100 pg/mL 10 pg/mL 100 pg/mL 10 pg/mL 100 pg/mL 100 pg/mL
1 0 0 0 0 0 9 15.0 0 15.1 0 25.0
2 31.2 7.4 15.9 5.0 0 10 29. 1 0 59.6 3.4 0
3 0 0 3.0 0 30.3 11 0 0 82.6 63.2 51.3
4 18.8 0 0 0 0 12 22.0 15. 1 41.0 11.6 0
5 16.6 0 7.1 0 38.6 13 0 0 38.4 0 28.1
6 79.6 70. 4 32.0 0 57.8 14 0 0 99.0 43.3 26.5
7 40.2 21.5 1.5 0 74. 1 15 32.8 18.8 83.4 18. 1 0
8 28.1 0 63.3 0 10.3
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Molecular Design, Synthesis and Biological Activity Evaluation of
Novel AHAS Inhibitors Basedon Receptor Structure

XTAO Yong-Jun, WANG Jian-Guo, LIU Xing-Hai, LI Yong-Hong, LI Zheng-Ming"
( Elemento-Organic Chemistry Institute , State-Key Laboratory of Elemento-Organic Chemistry,
Nankai University, Tianjin 300071, China)

Abstract Based on the crystal structure of AHAS/sulfonylurea complex, 296 molecules were obtained with
low binding energy towards AHAS from MDL/ACD 3D database via virtual screening with program Dock 4.0,
from which some compounds were synthesized. The biological activities of the synthesized compounds were
measured in vitro and in vivo. The preliminary bioassay indicates some compounds displayed a good herbicidal
activity on rape and barnygrass and had AHAS inhibition to some extent. These studies indicate the rationality
of molecular design based on the crystal structure of AHAS complex.
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