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Table 1. Post emergence herbicidal activity (plso) of X-substitu-
ted-phenylvinylsulfone(S) derivatives in vivo against Echinochloa
crusgalli and Monochoria vaginalis Presl.

Echinochloa crus-galli Monochoria vaginalis Presl.

No. X Obs. *Calc. Dev. Obs. *Calc.  Dev.
1 2-CH; ~248 251 —0.03 252 246 0.06
2 4—Cl 2.60 2.57 003 260 259 0.01
3 —H 2.15 216 —001 210 181 0.29
4 2—-0CH; 230 221 009 160 177 —-0.17
5 24—Cl, 310 301 009 265 2.63 0.02
6 2—Cl 2.55 258 —003 255 258 —0.03
7 2—CO.Et 245 247 —002 243 246 —0.03
8 4—CF; 2.80 281 —001 278 270 0.08
9 34—Cl, 300 302 —002 260 263 —003

10 4—CH; 2.50 248 002 240 247 —0.07

11 3-Cl 252 261 —009 255 258 —0.03
12 4—CO.Et 247 251 —004 248 249 —001
13 3—0OCH; 227 226 001 170 180 —010
14° 2—Br 252 268 —016 245 265 —020
15° 4—Br 265 268 —003 280 265 0.15

*The values were calculated according to the equation 2 & 4. and
1 & 3

‘Table 2. Formal net charges, HOMO and LUMO energies(ev)

of (S) derivatives® by AM1 calculation

No C. Ca HOMO LUMO bAEHOM()LUMO
1 —09147 —0.0134 —98584 —04749 2.1638
2 —09232 00031 -—103126 —0.8323 2.1862
3 —0918 —00068 —102124 —05266 2.2336
4 —09162 —00197 —97801 —04664 2.1477
5 —09297 —0.0073 —102108 —1.0292 2.1173
6 —09188 —00072 —102123 —0.7419 2.1839
7 —09183 —00170 —103963 —09194 2.1854
8 —09303 00029 —106849 —12150 1.9944
9 —09282 00000 —10.1442 —1.0299 2.1018

10 —09137 —00121 —101668 —05924 22079
11 —09241 —00032 —100529 —0.7541 2.1443
12 —09263 —00013 —104328 —11758 21347
13 —09297 —00192 —97675 —0.7689 20751

“MO quantities of bromo group substituents, 14 & 15, could not
calculated by Hyperchem(Version 20), °(X109Kcal/mol, Water;
LUMO=44183ev. & HOMO= —124639 ev.
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Herbicidal Activities of Phenylvinylsulfone Derivatives

Nack-Do Sung™, Seong-Jae Yu!, Dong-Ju Jeon?, Dae-Whang Kim*('Department of Agricultural Chemistry, Chungnam
National University, Taejon 305-764, Korea, ’KRICT P.O. Box. 9, Daedog-danji, Taejeon 305-606, Korea)

Abstract : Post emergence herbicidal activities(plss) of X-substituted phenylvinylsulfone derivatives(S) in-vivo against
rice(Oryza sativa L.), Barnyard grass(Echinochloa crus-galli) and Pickerelweed(Monochoria vaginalis Presl) were measured
by the pot test under paddy conditions. The (S) showed herbicidal symptom rapidly with lower activity(average pls;=2.
0) as proherbicide, which was excellent tolerence to rice. The structure activity relationships(SAR) were analyzed
using such a physicochemical parameters as hydrophobic(n) and molecular orbital(MO) quantity by the multiple regres-
sion technique, and discussed with quantum pharmacology. The herbicidal activities were related to the hydrophobic(m)
effect of X-substituent and orbita(HOMO & LUMO) energy. In case of Pickerelweed, the effect was rationalized
by parabolic function of n constant, where the optimal value of m was 1.10. An increase in hydrophobicity and negative
orbital energy by the electron attracting X-substituent may contribute to the herbicidal activity. Based on results
proposed from SAR analysis, the mode of herbicidal action could be assumed.
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