TFHers|A] A11E A1E (2007)
The Korean Journal of Pesticide Science
Vol. 11, No. 1. pp.8~17 (2007)

N-phenylbenzenesulfonamide F=AIS0| olst DEEH]
(Pythium ultimum)2| Ax&M0of| 25t CoMFA 2 CoMSIA

A

s
=
ey |

IME - YRY - N

Fadisn SAYBAINE SEVSHAY, HAsE sYARANG BRABHER

ol

22} : N-phenylbenzenesulfonamide %! N-phenyl-2-thienylsulfonamide f-=4|(1-34)52] phenyl ¥ theinyl ]/
21Z7|(R1-R5) W3l wE ZASWF(Pythium ultimum)®] FEA ) B3 32979 A=A Fx9 &4
72 BAGD-QSAR)ES HIL AP #A(CoMFA)T HIEA} FAMY A-EA(CoMSIA) WP o2 77}
HES Y. ARHHOE CoMSIA BIE] FA32 atom based fit FFRT= field fit FBA S &2 FS

2

Uepl oy CoMFAR Y Y] B$ole o)zt gidith 283 CoMSIA (FF1) ED(w ()=0.674 L r=
0.964)°] CoMFA (AF5) 28, ()=0.616 L r*=0.930)ET} 4B 7} o=40] %35 3}%ch CoMSIA (FF1)
Ede] Ay et Ap@HL B AAVIRT A5l JS&F oAtk X3, CoMSIA (FF3) Ede
S1E £4 Z2HZFH Nphenyl 184 R4-X37)S A543 F422Y BAZA Y Fdol RFERT
AagAdd 719 Aoz sk 20073 1€ 179 ", 20079 3€9 149 )

ARlo} : Hlw FAF EA(CoMFA), BImEA FAMIAS EAYCoMSIA), N-phenylbenzenesulfonamide =
N-phenyl-2-thienylsulfonamide %A, A8, A2 A (Pythium ultimum).
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Fig. 1. General structures of N-phenylbenzenesulfonamide and N-phenyl-2-theinylsulfonamide analogues.
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Fig. 2. Alignment of the potential energy minimized
substrate structures according to a least-squares atom
based fit.
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Table 1. Observed fungicidal activities (plso) against damping-off (Pythium ultimum) with N-phenylbenzenesulfonamide and
N-phenyl-2-thienylsulfonamide analogues, and predicted inhibition activity (pred.) by optimized CoMFA & CoMSIA models

Substituents (R) Y CoMFA CoMSIA
No. plso b) 9 o) 9
1 2 3 4 5 Pred. Dev. Pred. Dev.
2 4-OCHs cl H NO, H 472 478 006 474 002
3 3-OCH; cl H NO, H 457 460 003 460  -0.03
4 2-F, 4-C Cl H NO, H 5.14 475 039 501 0.13
5 3,4-(OCHs), cl H NO, H 4.00 412 012 398 0.02
6 2-CHs, 4-F cl H NO, H 458 467 009 469  -0.11
7 3-CFs, 4-Br cl H NO, H 4.44 429 015 446  -002
8 3,5-(CHs), cl H NO, H 482 4.62 020 473 0.09
9 3-CHs, 4-Br cl H NO, H 4.76 4.54 022 481 005
10 4-COCHs cl H NO, H 421 4.12 009 422 001
12 2NO, 2-CF; cl H NO, H 423 4.17 006 425 0.2
13 3-Br, 2-CFs cl H NO, H 4.43 439 004 443 0.00
14 2,5<CFy), cl H NO, H 3.9 3.96 003 397 0.02
15  4Br H H Ck H 4.64 4.56 008 448 0.16
16  3-OCH; H H CR H 401 408 007 397 0.04
18  2-CHs, 4-F H H CF H 420 4.18 002 416 0.04
19  3-CHs, 4-Br H H CRh H 4.15 433 018 425 010
20 2F 4 H H CRh H 451 460 009 465 014
22 4-COCH; H H Ck H 422 421 001  4.16 0.06
23 2,5-(OCHs), H H Ckr H 4.08 419 011 401 0.07
24  4-OCH; cl H CR 3.38 364 026 346  -008
25 3,4-(OCHs), a H CF 3.75 3.68 007 374 0.01
26  4-COCHs H cl cl H 426 430 004 426 0.00
28  4-OCH; H CR F H 442 434 008 443 001
29°  2-thienyl cl H NO, H 4.57 457 000 463  -006
30°  2,5-(Cl)thien-3-yl cl H NO, H 4.70 4.67 003 468 0.02
31 2,5<(Cl)thien-3-yl H H CF H 445 458 013 453 008
32%  2,5<(Cl)thien-3-yl cl H CR 4.17 419 002 414 0.03
337 2-thienyl H Cl al H 4.54 471 017 454 0.00
34%  2-thienyl H CFR F H 444 447 . 003 443 001
AVE.?(PRESS?) 0.10 (049)  0.05 (0.13)

Yobserved value,

b)predicted values by the optimized models; COMFA (AF5) and CoMSIA (FF1), “difference between

observed and predicted value, d)thienyl substituent, e)average residual of training set, f)predictive residual sum of

squares of the training set.
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Table 2. Summary of the statistical results for COMFA models in several different field combinations with atom

based fit (AF) and field fit (FF) alignment

CoMFA Fields PLS analyses
Model S I B Gri o) 2 9 ) D)
rid(A)  NC . Prov. SEEncy- F

AF1 v 20 4 0518 0906 0.117 57.759
AR2 v v 2.0 4 0577 0926 0.104 74912
AF3 v v 15 4 0600 0918 0.109 67.454
AF4 v v 15 5 0572 0930 0.103 60.790
AF5” v oY 15 4 0616 0930
FF1 v 15 4 0552 0900 0.120 54.268
FF2 v v 15 4 0580 0928 0.103 76.889
FF3 v v 15 4 0560 0920 0.108 69.310
FF4 v v 25 5 0502 0919 0.111 51.927
FF5 v v v 15 4 0583 0924 0.105 73.450

Abbreviation: S=standard, I=indicator HB=H-bond field, “the optimized CoMFA model, Yhumber of component,
Ieross-validated q2, “non-cross-validated r’, “standard error estimate, “fraction of explained versus unexplained

variance.
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Fig. 3. Relationships between observed fungicidal
activities  (obs.pls)) against Pythium ultimum and

predicted activities (predpls)) by CoMFA model AFS.
(For training set, Pred.plsp=0.7840bs.pl5x+0.939, n=29,
$=0.110, F=176.575, =0.930 & q’=0.822).
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Table 3. Summary of the statistical results for CoMSIA models in several different field combinations with atom

based fit (AF) and field fit (FF) alignment

CoMSIA Fields PLS analyses
Model

E H D HA GridA) a NC  Fo?  Pe?  SEwe?
AF1 v v v 10 0.6 5 0555 0947 0090
AR2 v v v 2.0 03 5 0557 0905  0.120
AF3 v Y v v 15 03 5 0643 0914 0115
AF4 v v v v 15 03 4 0646 092 0109

y v v 15 03 5 064 0912 6

' 20 0. 5 0674 O
FF2 v v 2.0 09 5 0669 092 0076 117377
FF3 v v v 20 0.9 5 0619 091 0077 113563
FF4 Y 20 03 5 0575 0919 0111  51.880
FF5 v v v v 2.0 03 5 0564 0925 0107 56749

Abbreviation: S=steric, E=electrostatic, H-hydrophob1c1ty, D=H-bond donor HA=H-bond acceptor, 0. attenuation

b)

factor, “number of component, ~cross-validated q,

“non-cross-validated r

Istandard error estimate, “fraction of

explained versus unexplained variance, “the optimized CoMSIA model.
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Fig. 4. Relationships between observed activities (obs.
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model. (The number on the point indicates the optimum
number of components: field fit alignment).

Fig. 6. The contour map of the CoMFA fields for
N-phenylbenzenesulfonamide analogues. the steric and
electrostatic fields (stdev*coeff). The most active comp-
ound (4) is shown in capped sticks. Green color deno-
tes the contribution to steric favor and yellow color
denotes the contribution to steric disfavor.
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Fig. 7. The contour map of the CoMFA fields for
N-phenylbenzenesulfonamide analogues. the electrostatic
field (stdev*coeff). The most active compound (4) is
shown in capped sticks. Red color denotes the contri-
bution to negative charge favor and blue color denotes
the contribution to positive charge.
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Fig. 8. CoMFA-HINT contour map for hydrophobic
field (stdev*coeft) for N
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Fig. 9. The contour map of the CoMSIA fields (FF3
model) for N-phenylbenzenesulfonamide analogues. Electro-
static field (stdev*coeff). The most active compound (4)
is shown in capped sticks. Blue color denotes the
contribution to positive charge while red color denotes
the contribution to negative charge.

Fig. 10. The contour map of the CoMSIA fields (FF3
model) for N-phenylbenzenesulfonamide analogues. Hydrophobic
and H-bond acceptor fields (stdev¥coeff). The most
active compound (4) is shown in capped sticks. Yellow
color denotes the contribution to hydrophobicity and
white color denotes the contribution to hydrophilicity.
And magenta color denotes the H-bond acceptor favor
while cyan color denotes the H-bond acceptor disfavor.
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Table 4. Summary of the statistical results for the optimized 3D-QSAR model”

Models”

Statistical parameters Values Contribution Ratio(%)
CoMFA: AF5  Cross-validation 1%,” 0.616 Steric 59.4
Non-cross-validation 1%y, 0.930 Electrostatic 35.2
Standard error of estimate, SE,,CV,d) 0.101 Hydrophobic 55
F-value” 79.883
CoMSIA: FF1  Cross-validation r'e,” 0.674 Electrostatic 62.0
Non-cross-validation 'y, 0.964 Hydrophobic 38.0
Standard error of estimate, SEnCV,d) 0.074
F-value” 123.743

“Number of molecules in training set; 29 and number of molecules in test set; 5 Pcross-validated q2, “non-cross-
validated r2, Ystandard error estimate, “fraction of explained versus unexplained variance.

Table 5. Observed the fungicidal activities (obs.plso) against Pythium ultimum of N-phenylbenzenesulfonamide analogues
and predicted inhibition activities (pred. plso) of the test set compounds by optimized CoMFA & CoMSIA models

No Substituents (R) I CoMFA CoMSIA
' 1 2 3 4 5 P50 Thed”  Dev? Pred”  Dev?
1 4Br cl H NO, H 5.08 524 0.16 435 0.73
11 4Br2-CF0 Cl H NO, H 4.10 442 032 4.90 -0.80
17 4-CH,O H H CF; H 437 4,00 0.37 372 0.65
21 3,4-(CH:0) H H CF; H 3.98 4.06 -0.08 3.82 0.16
27  4-Br H CF; F H 457 445 0.12 462 -0.05
AVE? 0.21 0.60

a)b)

predicted value, d)average residual.
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CoMFA and CoMSIA Analysis on the Fungicidal Activity against Damping-off (Pythium ultimum) with
N-phenylbenzenesulfonamide Analogues

Seok-Chan Jang, Kyu-Young Kang,' and Nack-Do Sung* (Division of Applied Biology and Chemistry, College of
Agriculture and Life Sciences, Chungnam National University, Daejeon 305-784, Korea, 'Division of Applied Life
Science, Gyeongsang National University, Chinju 660-701, Korea.)

Abstract : Three-dimensional quantitative structure-activity relationships (3D-QSARs) on the fungicidal activity
against damping-off (Pythium ultimum) with N-phenylbenzenesulfonamide and N-phenyl-2-thienylsulfonamide
analogues (1-34) were studied quantitatively using CoMFA (comparative molecular field analysis) and CoMSIA
(comparative molecular similarity indeces analysis) methodologies. On the whole, the statistical qualities of
COMSIA models with field fit alignment (FF1-FF5) were slightly higher than that of atom based fit alignment
(AF1-AF5) but, the deviations of statistical quality between two alignments in case of CoMFA models were
slightly lower. The statistical results of CoMFA and CoMSIA model showed that the optimized CoMSIA model
(FFL: e (0)=0.674 & 4, =0.964) for damping-off is better predictability and fitness for fungicidal activities than
CoMFA model (AF5: Fov. (q2)=0.616 & rzncv,=0.930). The fungicidal activities according to the information of the
CoMSIA (FF1) model were dependence upon the electrostatic and hydrophobic field of the N-phenylbenzene-
sulfonamide analogues. Therefore, from the results of graphical analyses on the contour maps with CoMSIA (FF3)
model, it is expected that the characters of R4-substituent on the N-phenyl ring as hydrophobic and hydrogen
bond acceptor will be contributed to the fungicidal activity against damping-off.

Key words : CoMFA, CoMSIA, fungicidal activity, N-phenylbenzenesulfonamides, N-phenyl-2-thienylsulfonamides,
damping-off (Pythium ultimum).
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