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Herbicides, Mode of action, physicochemical parameters, diagonasis & evaluation system.
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Table 1. Major two mode of actions and their chemical family in herbicides

Group” Mode of Actions No. Names of Chemical Family
HI(C) Inhibition of photosynthesis at Hi-1 Anilide, (2)
photosystem 11, (49)” H1-2 Benzothiadiazinone, (1)
Hi1-3 Bis-carbamates, (2)
Hl-4 Nitriles, (3)
H1-5 Phenyl-Pyridazine, (1)
H1-6 Pyridazinone(PSI), (1)
H1-7 Triazines, (14)
Hi1-8 Triazinones, (3)
H1-9 Uracils, (3)
Hi-10 Ureas, (9)
H2(B) Inhibition of acetolactate synthase H2-1 Imidazolinones, (6)
ALS. (acetohydroxyacid synthase H2-2 Pyrimidinyithiobenzoate, (4)
AHAS), (42)” H2-3 Sulfonyureas, (27)
H2-4 Triazolopyrimidines; (5)

“Alphabet in parenthesis: Code of HRAC., "Number in parenthesis: Number of handled compounds.

Table 2. Symbols and definitions of used physicochemical parameters

Symbols Definitions
logP l-octanol/water partition coefficients (rx=loger.x-loger.). Measure the absorption and transfer of a
drug molecule in a living body.
DM The dipole moment (debye) is descriptor that the strength and orientation behavior of a molecule

in an electrostatic field. Dipole property have been correlate to long-range ligand receptor
recognition and subsequent -binding.

MR Molar refractivity (cm’/mol) is the molar volume corrected by the refractive index. It presents
size (volume) and polarizability of a fragment or -molecule(Weighting factor : MR>0 ; dispersion
forces & MR<0; steric hinderance).

HOMO Highest occupied molecular orbital energy (eV)”. When a molecule act as Lewis base(an
electron-pair doner) in bond formation. Measure the nucleophilicity of a molecule.

LUMO Lowest unoccupied molecular orbital energy (cV)”. When a molecule act as Lewis acid
(an eletron-pair acceptor) in bond formation. Measure the eletrophilicity of a molecule.
Pol. - Polarizability (A’) is important to express polar interation that decide solvation properties or
lipophilicity of organic compounds.
S.Area. Whole surface area (A% by Van Der Waals radius of organic compounds.
Vol. Van der Waals bulk (A% of organic compounds calculated by grid approximation.
Mass Quantity of atom had included to some molecule (amu).
Hy.E. Hydration energy is the amount of energy released when a mole of the chemical dissolves in a

large amount of water forming a infinite dilute solution in hydration process.
1 electron volt (e.V) is 23.06 Kcal/mol.

& ool 4 Alo)e) 4 g0 oo e slode AEs B el B 439 B
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Table 3. Range (85%) of physicochemical parameters calculated according to herbicides, PS-II (H1) and ALS (H2)
inhibitor
Parameters Herbiciders” Herbiciders PS-T1 (H1) ALS (H2)
Obs. logP” 4.60~5.78 -090~4.50 -0.10~3.60 -1.40~2.00
ClogP -5.15~5.85 9.80~3.37 0.52~3.37 0.40~2.20
DM (Debye) 0.44~2543 1.80~12.22 220~7.70 5.00~17.60
MR (cnfmol) 17.43~173.00 53.0~104.0 57.0~90.0 80.0~106.0
Pol (AY 6.64~62.73 19.0~37.0 21.0~32.0 28.0~40.0
HOMO (V) -12.5549 ~-4.8306 9.98~-7.34 -9.90~-8.54 -9.58~-7.50
LUMO (V) -4.4007 ~0.9910 -2.76~0.40 -0.80~0.60 -3.10~-0.82
Vol (e 295.87 ~1454.17 558.0~995.0 595.0~-856.0 727.0~1042.0
Mass (amu) 84.08 ~609.60 202.0~430;0 213.0~340.0 289.0~-487.0
S.Area (A% 66.92~-524.08 194.0~356.0 208.0~300.0 255.0~370.0
Hy.E (kcal/mol) -781.96~520.3 -10.16~114.7 -6.96~111.16 -15.51~113.13

“Total (100%) range, “Observed value.
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Range of physicochemical parameters for active ingredients of herbicides

Nack-Do Sung” and Seon-Seob Song'(Division of Applied Biology & Chemistry, Chung-nam National University,
Daejon 305-764, Korea*., Han-Kook Sam-Gong Co, Ltd. Suwon, 441-372, Korea‘)

Abstract : Various physicochemical parameters for the active ingredients of 245 herbicides were calculated to
develope a diagnosis and estimation system for utility as herbicide. The range of physico-chemical parameters for
each inhibitors of photo system I (H1), acetolactate synthase (ALS) (H2) and herbicides were confirmed. The
distribution ranges of 85% dependence for each physicochemical parameters were Obs.logP :-0.90~4.50, dipol
moment:1.80 ~ 12.22 (debye), molecular refractivity: 53.0 ~104.0 (cm’/mol), polarizability:19.0 ~37.0 (A%), HOMO
energy:-9.98 ~-7.34 (eV), LUMO energy:-2.76 ~040 (eV), Van der Waals molecular volumes: 558.0 ~995.0 (cr),
molecular weight: 202.0 ~430.0 (amu) and surface areas (Grids): 194.0 ~356.0 (A?), hydration energy: -10.16 ~
114.7 Kcal/mol, respectively. It is suggested that MR and polarizability constants will be able to distinguish
between herbicides and medicinal drugs. Results revealed that various compounds based on the range of
physicochemical parameters of herbicides could be diagnosed and estimated.
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