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Fig.1 Structures of designed and synthesized compounds
1: R=CH;;2: R=C,Hs;3: R=H; 4; R=CH;; 5: R=F; 6: R=CF,; 7: R=Br;
8. R=COOH; 9: R=CH;; 10; R=F; 11; R=CL
Table 1 Physical data of compounds synthesized
Compd. m. p./C Yield (%) Appearance Compd. m. p./C Yield (%) Appearance

1 90—91 (94011 37 White crystal 9 215—216(214—215[17)) 90  Yellow crystal
2 92—93 56 Light-yellow crystal 10 173—175 85 Bright-yellow crystal
3 128—129(1341137) 70  White crystal 1 228—229 56 Yellow crystal
4 124—125(123—1241141) 88 Light-grey crystal 12 217218 87 Brown-yellow crystal
5 191—192( 1940151 56 Orange crystal 13 289—291 58 Yellow crystal
6 191—193 (1920151 47 Brown-yellow crystal 14 295—297 75  Orange crystal
7 195—196( 1951151 53 Red-orange crystal 15 282—283 77 Brown-yellow crystal
8  277—279(275—2770161) 68 Red-brown crystal

A9 13; '"H NMR(DMSO-d, , 400 MHz) , 8: 13.8(s, 1H, NNH), 11.38(s, 1H, NH), 7.91(d,
2H, J=7.6 Hz, Ar,—H2, Ar,—H6), 7.76 (d, 1H, J =7.6 Hz, Ar,—H6), 7.72—7.60 (m, 4H,
Ar,—H3, Ar,—H4, Ar,—H5, Ar,—H4), 6.93 (t, 1H, J=7.6 Hz, Ar,—H5); ESI-MS, m/z: 390
([M-H] ) ; JTCEMEME (% , CH, IN,0, THEMH) . C45.68(46.06), H2.47(2.58), N 10.50
(10.74).

k&4 14, '"H NMR(DMSO-d,, 300 MHz) , 6: 12.86(s, 1H, NNH), 11.38(s, 1H, NH), 7. 83
(d, 1H, J=7.5 Hz, Ar—H7), 7.44(t, 1H, J=7.8 Hz, Ar—H6), 7. 17(t, 1H, J=7.8 Hz, Ar—H5) ,
6.98(d, 1H, J=7.8 Hz, A—H4), 2.99(s, 3H, Het—CH,) ; ESI-MS, m/z: 286([M -H] ") ; JLE4
Mraziif (% , C,,H,N 0,8 HEAH) : € 49.90(50.17), H3.38(3.16), N 24.04(24.38).

&% 15, "H NMR(DMSO-d,, 400 MHz) , 6: 13.85(s, 1H, NNH), 11.70(s, 1H, NH), 8.88
(d, 2H, J=5.7 Hz, Py—H2 and Py—H6) , 8.82(d, 1H, J=6.0 Hz, Ar—H6), 7.81(d, 2H, J=4.5
Hz, Py—H3, Py—H5), 7.62(d, 1H, J=8.1 Hz, Ar—H4), 7.08(t, 1H, J=7.5 Hz, Ar—H5) ; ESI-
MS, m/z; 343([M -H] ") ; JCESH LI (% , C,,H,BrN,0, i3 (E): C 48.72(48.72), H2.75
(2.63), N 16.09(16.23).
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Table 2 Bioactivities of the compounds ir vivo and in vitro

ALAS Bra{sxica Echin.ochloa ALIAS Bra.xsica Echin‘ochloa
Compd. campestris root test crusgalli cup test Compd. campestris root test crusgalli cup test
100 we/mL ) e/ml, 10 pe/ml, 100 pe/ml, 10 pe/ml. 100 pe/mb o o/ml, 10 pwe/ml 100 pe/ml. 10 pg/ml.

1 24 0 0 26.5 0 9 40 12.3 0 16. 4 0

2 20 0 0 28.8 0 10 39 72.9 0 7.2 0

3 15 0 0 4.7 0 11 49 52.8 0 49.2 12.0

4 21 0 0 34.4 0 12 48 0 0 38.0 33.6

5 30 67.6 0 0 0 13 85 31.4 0 7.0 0

6 50 62.5 0 32.4 14.1 14 34 46.5 1.9 6.5 0

7 60 84.7 38.8 4.7 0 15 67 17.1 0 4.8 0

8 62 0 0 37.7 4.6 (o 75 77.4 65.2 — —

# C; Control herbicide, commercial sulfonylurea herbicide monosulfuron. Because it is not sensitive to E. crusgalli, the control test had not

been done.
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Synthesis of Isatin Derivatives and Their Inhibition Against AHAS

TAN Hai-Zhong, LI Hui-Dong, WANG Jian-Guo ™, LI Wen-Ming, LI Yong-Hong, LI Zheng-Ming"
(State Key Laboratory of Elemenio-Organic Chemistry, Elemento-Organic Chemistry Institute
Nankai University, Tianjin 300071, China)

Abstract Based on the crystal structure of AHAS enzyme, bio-rational drug design was used to discover some
novel AHAS inhibitors via computational virtual screening. Some isatin derivatives as AHAS inhibitors were
designed, synthesized and evaluated. The preliminary results show that the isatin compounds exhibit conside-
rate inhibition both in vivo and in vitro against AHAS. Compound 13 show an inhibition of 85% at 100 pg/mL
concentration in vitro and compound 7 show an inhibition of 84.7% of rape root length at 100 pg/mL concen-
tration. This discovery provides meaningful information for further design and synthesis of novel compounds
with enhanced activity.
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