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Fig. 1. Numbering scheme and the most stable con-
fomational structure of N-phenylimide herbicide flumi-
oxazin (S).
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Table 1. Net charges” of constitutional atoms and their protonated forms in flumioxazin
Atoms (@} Cs O Cs N,y (OI7) Nie Ci7 Cis Co Cyp &7%) On

(S)b) 0051 0060 -0.188 0278 -0234 -0.342 -0.225 0338 -0.136 -0.128 0335 -0277 -0293
0/ 0.078 -0079 -0.011 0293 -0237 -0255 0247 0336 -0.122 -0.111 0329 -0266 -0.286
0 0045 0.098 -0.157 0281 -0.043 -0.300 -0241 0328 -0.109 -0.130 0341 -0306 -0265
0,° 0051 0103 -0.172 0275 -0244 -0307 -0.145 0308 -0024 -0216 0522 -0271 -0.153
(o 0053 0.104 -0.171 0273 -0242 -0303 -0.112 0411 -0.198 -0.032 0302 -0.149 -0227

“MOPAC charge, "netural substrate molecule, ™ "protonated form to oxygen atom.

Table 2. Total energies, HOMO and LUMO energies (e.v.) of flumioxazin and their protonated forms by MOPAC-

AMI calculation method

Atoms HOMO LUMO AEsomorumo  Total Energies.” ATE. Stability
(S)” -9.1045 -1.1502 -7.9543 16.388 - 1
0" -12.8056 -5.9099 -6.8057 25.645 9257 5
0p” -12.6033 -5.6795 -6.9238 16.866 0.478 4
0" -12.0620 -5.8708 -5.8708 16510 0.122 2
0" -12.0765 -6.4903 -5.5862 16.526 0.138 3

“Netural substrate molecule, "™

HOMO (highest occupied molecular orbital) |1 %](e.v.),
HAHAE(A0) I 9 dRAe} F, EAAZMO) g
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Table 3. Atomic orbital coefficients (HOMO) of atoms (2pz) of flumioxazin and their protonated forms in flumioxazin

Atoms Cs O G C Ns

(S)” 02585 0.1672 -00219 00740 03346
0" -00835 00219 00001 00114 00568
0n” 01350 00824 00133 00611 -0.0442
0,” -02315 0.1788 -00323 00592 03925
07 02302 -0.1770 00324 -0.0577 -0.4180

Cy Cis
-0.0205  0.0410
-0.0030  0.2198
-0.0226  -0.1845

0.0188  0.0072
0.0003 -0.0054

“Substrate molecule, "~ “protonated form to oxygen atom.

St g} 3-ox0-1,4-benzoxazin group©] twisted planar
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Fig. 2. Nodal properties with AO coefficients (HOMO)
{(2pz) of flumioxazin (S) and protonated to carbonyl

oxygen atoms of 1,2-dicarbimide group (SH).
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Fig. 3. pH-rate profile and half life (Typ) for the

hydrolysis of flumioxazin.
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Fig. 7. Frontier molecular orbital (FMO) interaction
between flumioxazin (S), hydroxide ion, hydronium
ion, (SH") and water molecule by MOPAC (AMI)
calculation method.
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Understand the Molecular Orbital Theory on the Hydrolytic Reactivity of Herbicide Flumioxazine
Nack-Do Sung’ and Hoon-Sung lung (Division of Applied Biologies and Chemistry, College of Agriculture and
Life Science, Chungnam National University, Daejeon 305-764, Korea.)

Abstract: Hydrolytic reactivities of N-phenylphthalimid herbicide flumioxazine (S) were disccused using molecular
orbital (MO) theoretical method. Tt is tevealed that below pH 5.0, the protonation (SH") to carbony! oxygene
atom (Oz;) of 1,2-dicarboximino group by general acid catalysis (ka) with hydronium ion (H;O") proceeds via
charge controled reaction. Whereas, the specific base catalysis (kow) with hydroxide anion via orbital controled
reaction occurs above pH 80. We may concluded that in the range of pH 5.0~8.0, the hydrolysis proceeds
through nucleophilic addition elimination (Ady.s) reaction, these two reactions occur competitively.

Key words :
{Adng) reaction, Axcl & Bac2 reaction.

Flumioxazine, hydrolysis mechanism, molecular orbital (MO) theory. nucleophilic addition-elimination
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