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/f ; Abstract ; ‘\

The minimum structural requirements of R-phenoxy substituents for herbicidal evaluation of O-(2-(R)-phenoxy)-
ethyl-N-aralkylcarbamate (1-15) analogues against phytoene desaturase (PDS) based on the three dimensional
quantitative structure-activity relationships (3D-QSARs: CoMFA and CoMSIA) were studied quantitatively.
The correlativity and predictability (1%.=0.753 and %n.=0.964) of the COMFA 1 model were higher than those
of the rest models. The PDS inhibitory activities from the optimized CoMFA 1 model were depend upon the
steric field (44.0%), electrostatic field (36.3%), and hydrophobic field (19.6%) of O-(2-(R)-phenoxy)ethyl-N-
aralkylcarbamate analogues. From the CoMFA contour maps on the structure of the most active compound (5),
if it has the steric favor at meta-, para-position on the phenoxy ring, the negative charge favor in mefa-position
and positive charge favor in the outside part of para-position, the inhibitory activity will be predicted to
increase. Also, if ortho-, para-position, and outside of phenoxy ring are hydrophilic favor, and meta-position
is hydrophobic favor, it is predicted that the inhibitory activity against PDS will be able to increase.

Key words 3D-QSARs (CoMFA and CoMSIA) analysis, O-(2-phenoxy)ethyl-N-aralkyl-carbamates,
phytoene desaturase (PDS) inhibitory activity.
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Fig. 1. Alignments of the potential energy minimized phenoxyethyl-

N-aralkylcarbamate structures according to a least-squares atom
based fit (AF).
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Table 1. Observed inhibition activity (Obs.plso) of O-(2-phenoxy)ethyl-N-aralkylcarbamates against PDS and predicted activity

(Pred.plsp) by 3D-QSAR models for training set
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. CoMFA 19 CoMSIA 2
No. Substituents (R) Obs.plsy ) 0 Prod? e
2 3-Chloro 730 6.96 0.34 7.03 0.27
3 3-Fluoro 7.20 7.18 0.02 7.07 0.14
5 3-Nitril 7.30 7.35 -0.05 7.28 0.02
6 3-Nitro 7.10 712 -0.02 7.10 0.00
7 3-Methyl 6.90 7.05 -0.15 6.93 -0.03
8 3-Iso-propyl 6.90 6.80 0.10 6.96 -0.05
10 3-Ethoxycarbonyl 6.90 6.92 -0.02 6.95 -0.05
11 2,3-Dichloro 6.90 6.93 -0.03 6.96 -0.06
12 2,4-Dichloro 5.30 5.29 0.01 5.30 0.00
13 2,5-Dichloro 5.40 539 0.01 535 0.05
14 3,4-Dichloro 6.50 6.55 -0.05 6.49 0.01
15 3,5-Dichloro 6.50 6.66 -0.16 6.79 -0.29

“Optimized model, “predicted values by the two models, “different between observed and predicted value.
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Table 2. Summary of the statistical parameters of 3D-QSAR models with two alignments

PLS Analyses

Models No. Alignments - 5

Grid(4) Components o Foe” SEpe..” F
CoMFA 1 AF 2.5 3 0.753 0.964 0.150 71.861
CoMFA 2 EF 25 3 0.453 0.960 0.159 63.438
CoMSIA 1 AF(a=0.3) 1.0 3 0.564 0.960 0.158 64.606
CoMSIA 2 FF(a=0.3) 2.0 3 0.546 0.963 0.153 68.697

~ v . . Y N 2 . 2 b v o .
Notes: F: fraction of explained versus unexplained variance; attenuation factor: «; “cross-validated r°; “non-cross-validated 1*; “standard error estimate;

Yoptimized model.

Table 3. Summary of field contribution, Ave. and PRESS of 3D-QSAR models for training and test set

Field contribution (%) Training set Test set
Model No. ) b)
S E Hy Ave. PRESS Ave, PRESS
CoMFA 19 44.0 36.3 19.6 0.078 0.179 0.182 0.115
CoMFA 2 479 42.0 10.1 0.112 0.202 0.494 1.133
CoMSIA 1 - 338 66.2 0.082 0.198 0.101 0.059
CoMSIA 2 - 37.6 624 0.081 0.188 0.156 0.082

Notes: S: steric field, E: electrostatic field, Hy: hydrophobic field, PRESS: predictive residual sum of squares, “optimized model, b’alverage residual.

Table 4. Observed inhibition activity (Obs.plso) against PDS
and predicted inhibition activity (Pred.plss) by the 3D-QSAR
models for test set

Substituents CoMFA 1¥  CoMSIA 2
No. Obs.plso ) 5 5
R) Pred” AY  Pred” A%
1 3H 7.10 719 -0.09 689 021
4 3-Bromo 7.10 691 019 702 008
9  3-Methoxy 6.80 707 -027 698 -0.18

¥0ptimized model, b)predicted values by the two models, “different
between observed and predicted value.

45, 2 9 57 HE B2 B nI=7.30)S LEP e 3}
e, 127 AlY B F3Hple=5.30)0E Uetjo] oj7]9
A OE SRHEEL QAR 22 Asgde Rol= sRIEE
o|gict.

Z|X3lEl CoMFA 2

T 714 AAH(AF 2 FF)3 Grid(1.0~3.04) 9 24
(1-99] W3} 24E00M 78 £ SAEE B 4749
CoMFA 9 CoMSIA 252 Table 29 zH2+ Rejshsic).
HH A& CoMFA 1 2Ho] thwz] CoMFA 2 U CoMSIA
Ed(0=0.3)E Ko} FAY R £ B3tk &, CoMFA
29 AFAE 1128|1 CoMSIA 292 FF AZ2AA o
ity o] oA 7Py FEdt 223t 29 CoMFA 1
B 0=0.753 D r"p0.=0.964)0] .27 EZHIHSEp )=

=0
=2 =2

1] A AL

0.150, F=71.861 U 244k 40]9)t}. ufetr] Table 0]+
223t CoMFA 1 EHO] 7]ou|3(%)& UA|% 44.0%,
A7 36.3% 2434 19.6%= YA BH718] of
2 11 HEE, dAT 2R 2:19] HlEE YAl
7P & G AL &S vetilc 121 Table 49]
£ 3D-QSAR ZHE0] 9lojA test set?] WESZHObs.plso)
2 o) &M (Pred.plso) LE] 1L O] F T2k Xfojgh(AyE Vet
3it}. Table 49f 278}F0] Table 3of % 2lH training set U
test setof|A] CoMFA 1 29| 372X Ave.)?} PRESS 3t
& 7P AL 3 UJehf 9o n R CoMFA 1 Zgo] 23}
H 2e9le Agelstict. L ¥ ohzl, 3, test seto] df
gt 44| training seto]l st FHEHT ¥ S Yepjoz
d&do] o & 2YYS F Mty 9ot Fig. 2= &
Z7HObs.plsg)TF CoMFA 1 2glo] 2Jgt &7 Pred.plso) A
ol2] ]| HA Pred.plsy=0.966 Obs.plsi=0.228, n=12, s=0.132,
F=267.195, I’=0.964 2 ¢’=0.935) }ehyll Zqld) Akt
At A5 v dEhe YERY gtk

CoMFA S1E 24

PDSO| gt Asj@Ado] 7Pt & BAFE(S)Y FRAdl
CoMFA 1 2] B4 Foll A 78 & ek vl Al
7)ol B3k FI=E Fig. 30 UEFHSITE R-phenoxy
12| meta-9} para-3]°] BEE R-287]7} steric bulky

SE(green) A FEIECH 2712 Fel7} Als) 240 H &



76 Y ol - EER - g4k

AP @ Treaiagwe
© Testmt

Prapl,

ae 28 ez es t8-1 T8
s 31,

Fig. 2. Relationships between observed inhibitory activity
(Obs.plso) against phytoene desaturase (PDS) and predicted inhi-
bitory activity (Pred.pls) by the optimized CoMFA 1 model.
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Fig. 3. Steric and electrostatic contour maps by the optimized
CoMFA 1 model on PDS inhibitory activity (stdev*coeff).
Omited part: N-benzylacetamido group
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Fig. 4. COMFA-HINT contour maps by the optimized CoMFA
1 model on PDS inhibitory activity (stdev*coeff). Omited part:
N-benzylacetamido group (Left: Front view & Right: Side
view).
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