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In the search for third generation herbicidal cyclic imide derivatives, the average values of herbi-
cidal activity (pls) in vivo (pre-emergence) of 40 new peroxidizing herbicides, 1-(4-chloro-2-fluoro-
5-propargyloxyphenyl)thiourea derivatives (1-40) against rice plant (Orysa sativa) and barnyard
grass (Echinochlor crus-galli) were studied. The molecular similarity between protoporphyrinogen
IX (protogen) as the substrate of protox enzyme and Urea derivatives (1-40) was discussed quan-
titatively. The diallyl (20) and 3-nitro substituent (33) showed the selective herbicidal activity
against barnyard grass. Allyl substituent (8) and their molecular similarity indice ($=0.81) showed
the highest levels of herbicidal activity (pls,=4.71). Also, similarity indices (S) and superimposed
volume (C) of protogen and aryl-substituents (21-40) showed good correlation.
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Fig. 1. General structure of 1-(4-chloro-2-fluoro-5-propargyloxypheny)-
3-(R-sub stituted)-thiourea derivatives (R; alkyl=1-20 & aryl=21-
40).
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Table 1. Observed average herbicidal activity (pls) of alkyl
substituents against the two plants and structural similarity indices

)

No.  Sub(R)® ORY ECH AY co S

1 Me 342 3.44 0.02 195.6 0.64
2 Et 3.69 3.70 0.01 2129 0.67
3  nPr 3.57 3.65 -0.08 2281 0.69
4 nBu 351 332 0.19 2437 0.71
5  n-Pent 3.36 3.28 035 2612 0.74
6  n-Hex 3.73 3.20 053 2774 0.76
7 n-Oct 3.59 3.34 025 2984 0.78
8 Allyl 3.96 471 -0.75 2529 0.81
9  Iso-Pr 3.69 422 -0.53 2564 0.78
10  Cy-Pr 3.58 3.73 -0.15 2227 0.69
11 Cy-Bu 3.13 3.98 -0.85 2364 0.70
12 Cy-Pen 3.55 3.85 030 2501 0.72
13 Cy-Hex 4.02 3.55 047 2677 0.75
14 Cy-Hep 3.63 3.56 0.07 2826 0.77
15  Cy-Oct 348 3.66 -0.18 3014 0.79
16  Di-Et 3.52 4.00 -0.48 2437 0.71
17  Diiso-Pr 343 4.08 -0.65 2783 0.76
18  Di-n-Pr 3.60 323 037 2793 0.76
19 Din-Bu 355 3.18 037 3119 0.80
20  Diallyl 3.43 439 -0.96  264.1 0.74

Volume of protogen, 472.3 (A%)., ORY; rice plant (Orysa sativa), ECH;
barnyard grass (Echinochlor crus-galli), ®alkyl substituents, ®different
of herbicidal activity between rice plant and barnyard grass.,
9superimposed volume (A’) between Urea compounds (1-20) and
protogen., “the compound that has the highest S value.
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Table 2. Observed average herbicidal activity (pls) of aryl
substituents against the two plants and structural similarity indices

()

No.  Sub.(R)? ORY ECH A co S
21 H 331 3.33 0.02 2411 0.70
22 4-Me 333 3.70 037 2625 0.74
23 4-Cl 3.77 322 055 2573 0.74
24 4F 3.89 4.00 0.14 2454 0.71
25  4-MeO 3.39 3.56 0.17 2684 0.75
26  4-Br 3.71 3.74 -0.03 2603 0.74
27  4-OH 3.07 3.38 -0.31 251.5 0.72
28  4-NO, 321 3.06 0.15  261.6 0.74
29  3-Cl 324 3.33 -0.09  256.1 0.73
30 3-Br 3.14 325 -0.11 261.3 0.74
31 3-F 337 291 046 2470 0.72
32 3-OH 3.05 3.50 045 2514 0.72
33 3-NO, 272 3.72 -1.00 2632 0.74
34 3-MeO 3.57 3.62 -0.05 2655 0.74
35 3-Me 291 2.57 034 2606 0.74

36 3-CL4-F 394 3.56 0.38 258.4 0.73
37 3,5(F), 3.50 3.35 0.15 249.7 0.72
38 3,5«(Cl), 3.05 3.78 -0.73 268.8 0.75
39 3,5-(Me), 328 3.12 0.16 276.2 0.76
40  34+F), 3.62 3.77 -0.15 249.7 0.72
S-275% 4.72 4.47 0.25 - -

ORY; rice plant (Orysa sativa), ECH; barnyard grass (Echinochlor crus-
galli), "Substituents on the phenyl ring., "different of herbicidal activity
between rice plant and barnyard grass., “superimposed volume (A%)
between Urea compounds (21-40) and protogen., Ystandard comparing
compound, 3-chloro-2-[4-chloro-2-fluoro-5-propargyloxyphenyl]-4,5,6,7-
tetrahydro-2H-indazole.
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Fig. 2. Structures of 1-allyl-3-(4-chloro-2-fluoro-5-propargyloxyphenyl)
thiourea (8) as inhibitor for protox (Above) and protogen as
substrate of protox (Down).

Fig. 3. Superimposed structures between protogen and allyl-
substituent (Red; 8).
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Fig. 4. Relationship between superimposed volume (C; A®) and
similarity indices (S) in aryl substituents (21-40)., C=581.796
(£31.531)S-168.366 (+23.101), n=20, F=340.45 & r=0.975.
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