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Table 1. Observed herbicidal activities (obs.plsp) against
pre-emergence barnyard grass of 2-(4-(6-chloro-2-benzox-
azolyloxy)phenoxy)-N-phenylpropionamide derivatives and
predicted activities (pred.plsy) by HQSAR model and
their deviation (Dev.)

No. Substituents (R) Obs. Pred” Dev.”
1 21npPr 451 444 007
29 2F 493 543 050
3 2.l 535 499 036
4 2-Me 533 543  -0.10
5 2-MeO 535 514 021
6 2-MeCO 469 460 009
77 3-MeO 535 494 04l
8 3-OH 48 505 021
9 4-Me 492 505 013
10 4-MeO 500 504 -004
11 4-phenyl. 426 421 005
12 4CN 486 483 003
13 4-CNCH,- 484 472 012
149 4-MeCO,- 460 463 003
15 4-EtOCOCH,- 450 459 009
16 4-MeOCOCH,- 449 459 -0.10
17 2-Me, 4-MeO- 48 481 005
18 2,4-(Me), 494 475 019
19 2-Me, 4-OH 473 487 014
20 2-Me, 4EtOCOCH,0- 497 431 066
219 2-Me, 4-n-BuO 429 451 022
22 2-Me, 4-COH 455 451 004
23 26F 491 514 023
24 2,6-Et), 28 279 004
25 245F 489 500 011
26 2-Me, 4-HO,CCH,0- 398 442 044
27 2-Me, 4-MeCO»- 415 425 -0.10
28 2-Cl, 4-MeCO;- 343 328 015
29 2-Cl, 4-EtOCO- 282 300 -0.18
30 2-Cl, 4-EtOCOCH,0- 340 343 003
31 2,6-Ch, 3-Me 329 347 018

Ave? 0.153

Test. Ave.”? 0.290

“Predicted values by the best HQSAR model (VI-1),
Pdifference of observed (obs.plsy) values and predicted
(pred.plso) values, “test set compound, d)average residual
of training set, “average residual of test set.
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Table 2. The HQSAR analyses for the influence of various fragment sizes on the key statistical parameters using the

best fragment distinction (atoms, bonds & connections) in case of 2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenyl-

propionamide derivatives

Statistical parameters”

Models Fragment size Best Length D) SELY 7 SELO NCO
I 2~5 151 0487 0.579 0.853 0310 5
il 3~6 83 0.530 0.555 0.891 0.267 5
I 4~7 97 0.582 0511 0.888 0.265 4
I\ 5~8 97 0.612 0.492 0.910 0.238 4
\% 6~9 59 0.604 0.497 0.878 0276 4
vI© 7~10 97 0.609 0.494 0.904 0244 4

a)Training set, n=27 & test set, n=4.,, Pstandard error estimate in case of cross-validated (cv),

in case of non-cross-validated (ncv), d)optimum number of component, Ythe best of fragment size (bin).

9standard error estimate

Table 3. The HQSAR analyses for various fragment distinction on the key statistical parameters using fragment size

default (7~10) in case of 2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpropionamide detivatives

Statistical parameters

Models Fragment distinctions Best Length . (qz) SE.? P SE.o.? NCY
VI-1? Atoms & bonds” 59 0.646 0.470 0917 0.228 4
VI Connections 97 0.609 0.494 0.904 0244 4
VI-2 Hydrogen Atoms 71 0.518 0.561 0917 0233 5
VI3 Donor & Acceptor 71 0.431 0.610 0919 0.230 5
VI-4 Chirality” 71 0.331 0.661 0.903 0.252 5

¥Standard error estimate: in case of cross-validated (cv), Ystandard error estimate: in case of non-cross-validated (ncv),
c)optimum number of component, Ythe best model, “the atoms and bonds flags are turned on, Dthis option is used by

combining with all fragment distinction.
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Fig. 3. Aomic contributions to herbicidal activity (plso)
against pre-emergence barnyard grass of substrate mole-
cules: The methyl (4) and 2,6-diethyl (24) substituent are
shown in capped sticks., Red color denotes the lowest
contribution to herbicidal activity while gray color signi-

fies average contribution.
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Fig. 4. Structure of predicted (X)-phenoxy-N-(R)-phenyl-
propionamide derivatives (P1~P8) from the atomic con-
tribution maps by the HQSAR model (VI-1).
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Table 4. The HQSAR analyses for the influence of various fragment sizes on the key statistical parameters using
fragment distinction (atoms, bonds & connections) in case of (X)-phenoxy-N-(R)-phenylpropionamide derivatives

Statistical parameters

Models Fragment size Best Length 7D SELD 2 SE.0 NP
PI 2~5 151 0.741 0.393 0.946 0.179 5
Pl 3~6 151 0.781 0.362 0.970 0.135 5
PNl 4~7 71 0.858 0.292 0.978 0.115 5
PIV 5~8 151 0.834 0315 0.987 0.087 5
PV 6~9 59 0.857 0.292 0.977 0.116 5
PVI® 7~10 257 0.837 0312 0.991 0.075 5

a)Training set, n=27 & test set, n=4.,

Ostandard error estimate in case of cross- validated (cv),

in case of non-cross-validated (ncv), d)optimurn number of component, “the best of fragment size (bin).

“Standard error estimate

Table 5. The HQSAR analyses for various fragment distinction on the key statistical parameters using fragment size
default (7~10) in case of (X)-phenoxy-N-(R)-phenylpropionamide derivatives

Statistical parameters

Models Fragment distinctions Best Length . @ SE.” 2 SE..” NCO
PVI-1? Atoms & bonds” 59 0918 0222 0.997 0.040 5
PVI Connections 257 0.837 0.312 0.991 0.075 5
PVI-2 Hydrogen Atoms 199 0.761 0.378 0.974 0.125 5
PVI-3 Donor & Acceptor 401 0.728 0.403 0.974 0.125 5
PVI4 Chirality” 257 0.692 0.429 0.980 0.110 5

YStandard error estimate: in case of cross-validated (cv), Ystandard error estimate: in case of non-cross-validated (ncv),
optimum number of component, “the best model, “the atoms and bonds flags are turned on, “this option is used by

combining with all fragment distinction.
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Table 6. Predicted herbicidal activities (pred.plsp) of (X)-phenoxy-N-(R)-phenylpropionamide derivatives by the two

models, VI-1 and PVI-1.

N Substituents VI-1 PVI-1 Dev.®
* ® X Pred. Dev.” Pred. _ Dev. '
Pl 2-methyl H 8.63 3.20 8.64 321 -0.01
P2 4-Fluoro Isobutoxy 9.12 3.69 9.06 3.63 0.06
P3  4-Difluorophosphino Isobutoxy 9.10 3.67 8.95 352 0.15
P4 4-Fluoro Vinyloxy 9.08 3.65 9.03 3.60 0.05
P5  4-Fluoro 1-Propenyloxy 9.08 3.65 9.03 3.60 0.05
P6  4-Difluorophosphino Vinyloxy 9.06 3.63 8.92 3.49 0.14
P7  4-Difluorophosphino 1-Propenyloxy 9.05 3.62 8.92 3.49 0.13
P8  4-Phosphino Isobutoxy 8.98 3.55 8.88 3.45 0.10

*"Difference between predicted values by the two models and the highest predicted herbicidal activity in this study
(4: pred.pls=5.43), “difference between predicted values by the two models.
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Fig. 5. Atomic contributions to predicted herbicidal acti-
vity (pred.plso) against pre-emergence barnyard grass of
(X)-phenoxy-N-(R)-phenylpropionamide  derivatives: The
P2 and P3 are shown in capped sticks.,, Green color
denotes the greatest contribution to herbicidal activity
while gray color signifies average contribution.
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Molecular Holographic QSAR Model on the Herbicidal Activities of New Novel 2-(4-(6-chloro-2-benzoxazolyl-
oxy)phenoxy)-N-phenylpropionamide Derivatives and Prediction of Higher Activity Compounds

Nack-Do Sung*, Dae-Whang Kim' and Hoon-Sung, Jung (Division of Applied Biologies and Chemistry, College of
Agriculture and Life Science, Chungnam National University, Daejeon 305-764, Korea, and "Korea Research Institute
of Chemical Technology, P. O. Box 107, Yusong-Ku, Daejeon 305-600, Korea)

Abstract: The herbicidal activities against pre-emergence barnyard grass (Echinochioa crus-galli) by a series of new
2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpropionamide derivatives as substrate molecule were studied using
molecular holographic (H) quantitative structure activity relationships (HQSAR) methodology. From the based on
the findings, the higher herbicidal active compounds are predicted by the derived HQSAR model. The best HQSAR
model (VI-1) was derived from fragment distinction combination of atoms/bonds in fragment size, 710 bin. The
herbicidal activities from atomic ‘contribution ‘maps.-showed that the activity will ‘be able to increased according to
-the R-substituents variation of the N-phenyl ring and change of 6-chloro-2-benzoxazolyloxy group. Based on the
results, the statistical’ results -of the best HQSAR model (VI-1) exhibited the best predictability and fitness for the
herbicidal activities based on the cross-validated value (q2=0.646) and non cross-validated value (" =0.917), Tespec-
tively. From the graphical analyses of atomic contribution maps, it was revealed that the lowest herbicidal activities
depends upon the 4-(6-chloro-2-benzoxazolyloxy)phenoxy group (pred.plso=-3.20). Particularly, the R=4-fluoro, X=
isobutoxy substituent (P2) of (X)-phenoxy-N-(R)-phenylpropionamide derivative is predicted as the highest active
compound (pred.plsp=9.12).

Key words : 2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpropionamides, herbicidal activity, Echinochloa crus-
galli, HQSAR model, prediction of higher activity compounds.
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