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Key words : #o} A W(Oryza sativa L) @ +=3|(Echinochloa crus-galli A|ZE73, 5-benzofuryl-2-[1-(alkoxy
imino)alkyl]-3-hydroxycyclohex-2-en-1-ones, CoMSIA = 2.
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Fig. 1. General structure of 5-benzofuryl-2-[1-(alkoxy-
imino)alkyl]-3-hydroxycyclo-hex-2-en-1-one derivatives as
substrate molecule.
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Fig. 2. The superimpose of the potential energy

minimized substrate structures using atom based fit
alignment method.

oAkl A, AANY, FAAY FAT, FAEY
2 254 5 5704 CoMSIAGS] RinE Eake
4 Bz gist A 7|98 YAHeE ZAF
24 Bzle] E8-815H4 A e Aol Ak
& BB A A70(PLS)H(Stahle, 1988) 02 AAakiT):

A, leave-one out (LOO) cross-validation A2 F 4
o] d2, C(EE ra) BT AT 249 $8 23% 4
oo HA9] FHE FE ARSI non-cross-validationS-
sAgroes 2do] AP A2 A BT &
=ttt &3 cross-validation 232 Ao\R|= squared pre-
diction errors®] $O.% training set®] HZgkt ZEL Atel
AFHAte] o] #W3F PRESS(predictive residual sum of
squares) 7k TSk

T )

ox, |o

38y FjHES] A%

CoMSIA F&E°] 7HAT gl CoMSIA%S] S 4
HES AZHoz Hln FHstart Azl w3t
CoMSIA Z#}=& field type(stdev¥coeff)S AME-310) +=
go dielede 7P w2 AZENE ER ReM
R=CHOQ)=CH-XFA(13) 5, 18] W] tisteles 7P
& AEZAS B2 Rnd, R,=CH:CH=CHCH,-*|3E24)°1
g SI1=E Fg 5 R 6o 27 YERhgick ol 714
ZZ(favor: disfavor) > 80: 208] HI&(%)E ERIITE
g3 B Azx8Y ExY 452 AEd 2de
CoMSIA% 274 optimizing QSAR (method: Random,
Cycle: 1000 2 Best: 300) &S E83jo] v] XBAR=
RR=R=H)E 71502 3097)¢ XSS goz
7 e Az 43S Ze 10749 AEAP1~
PIO)E & M3t




Cyclohexanedione oximeZ| %A E2] A|38dol &t

o] 5l -

S H2(CoMSIA)

9

Table 1. Observed herbicidal activities (Obs.pls)) against two plants of substrate molecules and predicted activities

(Pred.plso) by the optimized CoMSIA models

Substituents

Oryza sativa L.

E. crus-galli

No. AQObs”

R, R Ry R Obs. Pred” Dev.” Obs. Pred” Dev.”
1 Et Me Et H 503 503 000 509 505 004 006
2 Et CH,CH=CH, Et H 506 509 003 534 53 002 028
3 Et CH,C=CH Et H 436 438 002 508 508 000 044
4 Et CH,C(Cl)=CH, Et H 464 462 002 508 511 003 044
5 Et CH-Cypr. Et H 448 460 012 491 498 007 043
6 nPr Me Et H 468 452 016 489 503 014 021
7 nPr Et Et H 4.54 - - 506 500 006 052
8 =nPr CHCH-CH, Et H 448 446 002 493 493 000 045
9 nPr CH,C=CH Et H 4.20 - - 483 - - 0.63
10 nPr CHC(C)=CH, Et H 397 415  -0.18 515 513 2002 118
11 Me Me Me H 506 519 -0.13 578 575 003 072
12 Me  CH.CH=CH, Me H 532 - - 6.00 - - 0.68
13 Me  CH,C(C)=CH, Me H 533 494 039 603 580 023 070
14 Me  CHCH=CH(C) Me H 570 569 001 596 600 004 026
15 Et CH-Cypr. Me H 435 437 002 457 462 -005 022
16" Me Me H Me 460 472 012 520 - - 0.60
17 Me  CH,C(ClH)=CH, H Me 414 438 024 536 557 021 122
18Y Et CH,C=CH H M 3.89 - - 465 472 007 076
19 Et CH,C(CD)=CH, H Me 438 426 012 497 473 024 059
20 Et CH,-Cypr. H Me 381 377 004 449 451 2002 0.8
21 nPr  Me H M 383 383 000 479 472 007 096
2 nPr CHC=CH H Me 38 383 003 473 457 016 087
23 nPr CHC(C)=CH, H Me 384 388 0.4 440 458 -0.18 056
24 n-Pr  CH,CH=CHCH; H Me 377 366 0.1l 5.04 - - 127
sethoxydim 3.93 493 1.00

Ave.” 0.090 0.084

PRESS” 0.347 10.295

YPredicted values by the optimized CoMSIA models, A5 and B4, difference of observed (obs.plso) values and

predicted (pred.plso) values, “difference of observed values between two plants, Vtest set compound,

of training set, f)predictive residual sum of squares of the training set.
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Table 2. Summary of statistical parameters for and various field combination CoMSIA models with atom based fit alignment

2 CoMSIA Fields PLS analyses
Models™ 71 77g E D H A GrdA)  ru P SEu” F
Al v v 15 0.616 0.931 0.170 37.674
A2 v 4 4 1.5 0.632 0.921 0.181 32.841
A3 v v v 1.0 0522 0.935 0.165 40410
A4 v v v 1.0 0.535 0.935 0.165 40.072
A5° 4 v 4 v 1.0 0.569 0.941 0.156 45.028
Bl v v 1.5 0.548 0.933 0.136 39.061
B2 v v 1.0 0.564 0.920 0.149 32214
B3 v v v 20 0.525 0.930 0.140 36.968
B4 v 4 v 2.0 0.595 0.933 0.136 38.831
BS v Vo v v 25 0.548 0.928 0.141 35.906
Rice plant: Al~AS5 & bamyardgrass: B1~B5, Abbreviation: Field, S=steric field, E=electrostatic field,

H=hydrophobic field, D=H-bond donor, A=H-bond acceptor, F; fraction of explained versus unexplained variance.
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Table 3. Statistical parameters and contributions results for the optimized CoMSIA models

Models” Statistical parameters Values Field contribution Ratio(%)

A5 Cross-validation 1%, 0569  Steric 316
Non-cross-validation 1ney. 0941  Electrostatic 15.7
Standard error of estimate, SEy. 0.156  Hydrophobic 397
F-value” 45.028 Hydrogen bond donor 13.1

B4  Cross-validation r, 0.595
Non-cross-validation s, 0933  Steric 22.5
Standard error of estimate, SE... 0.136  Electrostatic 46.7
F-value” 36.968 Hydrogen bond acceptor. - 30.8

“Numbers of molecules in training set were 20 and numbers of molecules in test set were 4, respectively.,b)fraction

of explained versus unexplained variance.
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Table 4. Observed herbicidal activities (Obs.plsy) against
two plants of the test set compounds and predicted
activities (Pred.plso) by the optimized CoMSIA models

Oryza sativa L. E. crus-galli
Obs. Pred” Dev.” Obs. Pred” Dev.”
7 454 442 012 - - -
9 420 441 021 483 480 0.03
12 532 524 008 600 557 0.43

No.

6 - - - 520 547 027

18 389 421 032 - - -

214 - - - 504 479 025
Ave? 0.183 0.245

YPredicted values by the optimized CoMSIA models,
A5 and B4., "difference of observed (obs.plsp) values
and predicted (pred.plsp) values, c)avelrage residual
value.
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Fig. 3. Relationships between observed values (Obs.

plso) and predicted values (Pred. plsp) by the optimised

CoMSIA model, AS against Oryza sativa L..(For data set:

Pred plsy=0.9060bs.plsg+0.436, n=24, s=0.143, F=281.942,

q°=0.921 & 1=0.963).
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Fig. 4. Relationships between observed values (Obs.
(Pred. plso) by the
optimized CoMSIA model, B4 against Echinochloa
crus-galli. (For data set: Pred.plsp=0.87400bs.pl5o+0.623,
n=24, s=0.150, F=162.752, ¢’=0.810 & r=0.939).
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Fig. 5. CoMSIA contour map for steric, electrostatic,
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lowest active compound, 24 is shown in capped
sticks.
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Fig. 6. CoMSIA contour map for steric, electrostatic and
H-bond acceptor field (stdev*coeff) on the herbicidal
activity against Echinochloa crus-galli. The most active

compound, 13 is shown in capped sticks.

Table 5. Predicted herbicidal activities (pred.plsp) against
two plants of predicted compounds® by the best
CoMSIA models and their deviations

No. R A B Dev.”
Pl SFs 4.84 721 2.37
P2 CH.N(CHa);' 451 6.74 2.23
P3  SOCF; 4.12 647 235
P4 NHy 505 6.39 1.34
P5 SCOCF; 4.17 623 206
P6 OCFCF; 3.9 6.14 215
P7 NHSO.CF; 392 6.11 2.19
P8° H 4.73 6.09 1.36
P9  OCOCF; 415 603 188
P10 Hexyl 3.17 4.86 1.69

A: Rice plant & B: barnyardgrass, “Confirmed by opti-
mizing gsar tool, “difference between prediction values
against two plants., “R;=Rs=H, Rs=SF;.
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Comparative Molecular Similarity Indices Analyses (CoMSIA) on the Herbicidal Activities of New
5-benzofuryl-2-[1-(alkoxy-imine)alkyl]-3-hydroxycyclo-hex-2-en-1-one Derivatives

Nack-Do Sung’, Ki-Sung, Jung,' Hoon—Sungz, Jung and Young-Ho Chung (Division of Applied Biology and
Chemistry, College of Agriculture and Life Science, Chungnam National University, Daejeon 305-764, 'Korea
Research Association of Agrochemicals, Seoul 137-896, Korea, ’Dongbu Hannong Co, Lid. Agricutural Technology
Research Institute, Daejeon 305-708)

Abstract : Three-dimensional quantitative structure-activity relationships (3D-QSARs) on the herbicidal activities
against in-vitro pre-emergence rice plant (Oryza sativa. L.) and barnyard grass (Echinochloa crus-galli) by new
5-benzofuryl-2-[1-(alkoxyimino)alkyl]-3-hydroxycyclohex-2-en-1-one  derivatives were studied quantitatively ~using
comparative . molecular similarity indices analysis (CoMSIA) methodology. The optimized CoMSIA model(AS:
' =0.569 & 1oy =0.941) for rice plant exhibited a good correlation with steric (31.6%) and hydrophobic (39.7%)
factors of the substrate molecules, and the model (B4: o =0.569 & rz“cv_=0.941) for barnyardgrass exhibited a
good correlation with electrostatic (46.7%) and H-bond acceptor field (30.8%), respectively. The predicted R;=SFs,
R;=R;=Ru=H (P1) substituent (Rice plant: pls;=4.84 & Barnyardgrass: plso=7.21, Apls=2.37) by the model (B4)
not only exhibited to the highest herbicidal activity against barnyardgrass, but also exhibited to the highest
selecticity between two plants.

Key words : 5-benzofuryl-2-[1-(alkoxyimino)alkyl]-3-hydroxycyclohex-2-en-1-ones, herbicidal activity, pre-emergence
rice plant & barnyardgrass, CoMSIA model.
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