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Table 1. Observed melting points, the hydrolysis rate constants
and chemical shift (8) of imide group in (S) derivatives

Compd. No. Sub(X) MP(OC) Tl/za kob&b SN-H* (s 1))
1 6-H* 171~173 40H 4810 1275 0.00
2 6-F 140~141 83H 2330 1294 0.13
3 6-CF 152~153 41H 4700 1283 0.21
4 6-OCH,? 154~155 14H 13660 1260 —0.13
5 6-Cl 130~135 65H 2980 13.00 0.24
6 6-SCH; 149~150 105H 1830 12.84 0.11¢
7 6-SO.CH;  158~160 38D 0210 1340 0.71°
8 6-OCeHs 157~158 138H 1390 1283 0.10°
9 6-CeH; 154~156 65H 2960 1170 —1.13°
10 6-SCeHs 173~175 37D 0217 1310 0.39°
1 6-SOC¢H; 131~135 58D 0.138 1330 0.61°
12 6-SO.CH;  156~158 47H 4.100 1260 —0.15°
13 6-SCH,CH, 158~160 181H 1060 1206 —0.74°

14  6-SOCH,CH; 155~157 50D 0160 13.30 0.61°
15 6CH; 142~144 27H 7130 1278 —0.09
16  6N(CHy). 147~149 11D 0740 1260 —0.15°

“Half life and Phydrolysis rate constant(2.10°sec™!) at pH 6.0 and
45T, “The values were chemical shift(ppm) of imide(A) group nei-
ghboring sulfonyl group. ‘Ref. 17, *Extrapolated value., Abbreviation:
H=hour, D=day
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Fig. 1. Relationship of herbicidal activity(plso) /n-vivo against Barn-

yard grass{(Echinochloa orizicola) vs. hydrolysis rate constant
(logk) at pH 6.0.
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Table 2. Herbcidal activities (plso) values of (S) derivatives in vivo against Orysa Sativa L. (3-Leaf), Orysa Sativa L. (seed), Echinochloa
orizicola and Scirpus juncoides

Oyrsa Sativa L. (3-Leaf)

Oyrsa Sativa L. (seed)

Echinochloa orizicola

Scirpus juncoides

Cpmpd.
Obs. Calc? Dev. Obs. Calc* Dev. Obs. Calc Dev. Obs. Calc.? Dev.
1 6.29 6.77 —048 646 6.83 —0.37 641 6.57 —0.16 6.60 6.88 0.10
2 6.97 6.12 0.85 6.06 6.22 —0.16 6.01 6.07 —0.06 6.90 641 0.98
3 5.27 5.68 —041 5.78 582 —0.04 546 5.72 —0.26 - - -
4 6.14 5.67 047 6.31 595 037 5.88 5.90 —002 5.56 592 —0.57
5 584 5.78 0.06 6.64 6.00 064 6.27 593 0.34 6.24 6.12 —022
6 4.86 5.03 —0.17 495 531 —0.36 501 5.37 —0.36 493 537 —0.60
7 448 4.16 032 454 4.37 0.17 4.72 455 0.17 489 4.82 —011
8 425 4.59 —0.34 450 484 —034 5.00 496 0.04 474 4.70 0.04
9 401 4.08 —0.07 449 4.60 —011 467 488 ~-021 4.85 481 023
10 3.79 394 —0.15 4.30 4.15 0.15 4.19 4.36 ~-0.17 4.03 4.10 —007
11 3.72 3.60 0.12 404 391 0.14 4.32 421 0.11 4.30 - -
12 442 396 046 445 4.36 0.09 478 4.59 0.19 4.75 446 0.54
13 366 4.25 —059 4.27 461 —0.34 4.87 482 0.05 464 4.75 —0.09
14 383 - - 3.36 - - 462 - - 451 - -
15 6.22 6.29 —0.07 6.62 6.46 0.16 6.62 6.29 0.03 6.62 643 —0.22
The calc. pls; values were obtained from equation, 4% 5° 6° and 7¢ in Table 3.
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Fig. 2. Relationship between in-vivo herbicidal activities{obs. plso)
against Barnyard grass (Echinochloa orizicola) and rice(Orysa sa-
tiva L.} seed.
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Table 3. SAR equations on the herbicidal activities(plso) /n vivo against Orysa sativa L. and weeds.

Species Eq.No. logk L, Es Const. n s F r

OS-L 4 0.743 —0.504 —0.135 6.559 14 0468 21.24 0.930
0.242) 0.170) (0.126) 0.682)

0SS 5 0.800 —0.375 —0.160 6.260 14 0.345 3321 0.953
0.178) (0.125) (0.093) (0.502)

EO 6 0.683 —0.256 —0.153 5946 14 0.246 42.59 0.963
0.127) (0.089) (0.066) 0.927)

SJ 7 0.578 —0.361 —0.201¢ 6.851 12 0.318 3023 0.959
0.211) (0.105) 0.078) (0480)

Estimated standard deviation in the least significant figure are given in parentheses. Abbreaviation: OS-L, Omysa sativa L(3. leaf); OS-S,
Orysa sativa L. (seed); EO, Echinochloa orizicola; SJ, Scirpus Juncoides. *Number of compounds used in regression analysis, *Standard error,
‘Calculated F value, %Correlation coefficient, “Weighing factor of B, parameter
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Fig. 3. Relationship of sum.value vs. logk against Bulrush(Scir-
pus juncoides), {(Sum=0.581logk+6.847)
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Herbicidal Activity and Persistency in Aqueous Solution of Ortho Disubstituted Benzenesulfonyl
Urea Derivatives

Nack-Do Sung™, Yong-Jip Kim!, Hae-Sung Chang® and Dae-Whang Kim® (‘"Department of Agricultural Chemistry, Chung-
nam National University, Taejon 305-764, Korea; *KRICK, P. O. Box 9, Daedong-dangi Taejon 305-606, Korea)

Abstract: The new sixteen herbicidal N-2-(1-hydroxy-2-fluoroethyl)-6-substituted(X)-benzenesulfonyl-N'4,6-dimethoxy-
pyrimidinyl-2-yl urea derivatives(S) were synthesized and thier herbicidal activities(pls) ¢ vivo against rice(Orysa Sativa
L.), Barnyard grass(Echninochloa orizicola) and Bulrush(Scirpus juncoides) were measuered by the pot test under paddy
conditions. The structure activity relationship(SAR) were studied using the physicochemical parameters of ortho-substi-
tuents(X) and hydrolysis rate constant(logk) and herbicidal activities by the multiple regression technique. The SAR
suggested that the herbicidal activities were more dependant on the hydrolysis rate constant(logk>0) than the steric
constants (Es<Ll(or B,)<0), small width(B,) and length(L,). Among them, halogens(2 & 5), methyl(15) and non(H)
substituent(1) showed higher herbicidal acrtivity for weeds which was not tolerent to rise and weeds. The herbicidal
activity was increased and the persistency in aqueous solution was decreased by electron donating(c0<0) groups
as ortho-substituent(X). From the relationship equation between herbicidal activity and hydrolysis rate constant, it
was assumed that the both reactions would be proceeds with similar process. And the conditions on the ortho substi-
tuents to show higher herbicidal activity and the persistency in aqueous solution were also discussed.
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