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The Structural Chracteristics That Influence on the fungicidal
activity of N-Phenylbenzenesulfonamide Derivatives against
Dapping-off (Pvthium ultimum
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ABSTRACT

The structural characteristics that influence on the fungicidal activities of N-phenylbenzenesulfonamide
(1~24) and N-phenyltheinylsulfonamide (25~30) derivatives against Dampping-off (Pythium
ultimum) were discussed quantitatively using the models of molecular holographic quantitative
structure-activity relationships (HQSAR). From the based on these findings, the statistical results
of the optimized HQSAR F-3 model showed better predictablity (1. or q’=0581) and
correlation coefficient (r2m=0.963). And, from the analytical results of the atomic contribution
maps on the fungicidal activities, the most active compound is R;= 2-fluoro-4-chloro substituent
(4) and the most inactive one is Ry=4-methoxy substituent (20). It was found that the
2-fluoro-4-chlorophenyl group as a Rj-group was an important structure and a characteristic

factor not only for herbicidal activity but also for fungicidal activity.

Key words : HQSAR, Fungicidal activity, N-phenylbenzenesulfonamides, Dapping-off (Pythium

ultimum).
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Fig. 1. General structures of N-phenyl-
benzenesulfonamide (1~24) and N-phenyl-
theinylsulfonamide (25~30) analogues.
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Table 1. Observed fungicidal activity (Obs.plss) of N-phenylbenzenesulfonamide and
N-phenyltheinylsulfonamide derivatives against Pythium ultimum and predicted
fungicidal activity (Pred.plsy) by the optimized HQSAR F-3 model for the

training set

Substituents (R)

No. 1 > 3 1 5 Obsplsy Pred?  Dev.”
1 4-Bromo Cl H NO; H 5.08 495 0.13
2 4-Methoxy Cl H NO, H 472 464 0.08
3 3-Methoxy Cl H NO; H 457 459  -0.02
4 2-Fluoro, 4-Chloro Cl H NO; H 5.14 520  -0.06
5 2-Methyl, 4-Fluoro Cl H NO; H 458 458 0.00
6 3-Trifluoromethyl, 4-Bromo Cl H NO, H 444 447  -003
7 3,5-Dimethyl Cl H NO; H 432 483  -0.01
8 3-Methyl, 4-Bromo Cl H NO; H 4.76 472 0.04
9  3-Bromo, 2-Trifluoromethyl Cl H NO, H 443 439 0.04
10 2,5-Di(tri-fluoromethyl) Cl H NO, H 3.99 404 -0.05
11 4-Bromo H H CF; H 464 458 0.06
12 3-Methoxy H H CF; H 4.01 3.99 0.02
13 4-Methoxy H H CF; H 437 4.05 0.32
14 2-Methyl, 4-Fluoro H H CFs; H 420 413 0.07
16 2-Fluoro, 4-Chloro H H CF3; H 451 450 0.01
17 34-Dimethoxy H H CF; H 3.98 409  -011
18 4-Acetyl H H CF; H 422 418 0.04
19 25-Dimethoxy H H CFs; H 408 411 -0.03
20 4-Methoxy Cl H CF; Cl 3.38 35 -017
21 3,4-Dimethoxy Cl H CF; Cl 3.75 3.61 0.14
23 4-Bromo H CF; F H 457 456 0.01
24 4-Methoxy H CF; F H 442 440 0.02
26 2,5-Dichlorothien-3-yl Cl H NO; H 470 480  -0.10
27 2,5-Dichlorothien-3-yl H H CF; H 445 448  -0.03
28 2,5-Dichlorothien-3-yl Cl H CF; Cl 417 408 0.09
29 2-thienyl H Cl Cl H 454 454 0.00
30 2-thienyl H CF; F H 444 443 0.01
Ave’ (PRESS)? 0063 (0.228)

¥ Predicted values, Ydifferent between observed value and predicted value, © average residual of training set,
d)predic‘[ive residual sum of squares of the training set.
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Table 2. HQSAR analyses for the influence of various fragment sizes on the key statistical

parameters
Best length PLS analyses
Models ) 2 2 2
Fragment size Hologram " (q%) SE.. ey, SEuev. NC
A 2~5 257 0.672 0.231 0.790 0.185 2
B 3~6 353 0.673 0.231 0812 0.175 2
C 4~7 353 0.688 0.225 0.822 0.170 2
D 5~8 257 0.692 0.224 0.813 0174 2
E 6~9 257 0.658 0.236 0.785 0.187 2
F 7~107 307 0.658 0.246 0.894 0.137 4

Notes: SE., cross-validated standard error., SE,.. non-cross-validated standard error, NC. number of
component, “The best of fragment size.

Table 3. HQSAR analyses for various fragment distinction on the key statistical

parameters using fragment size default (7~10)

Best length PLS analyses
Models . ) 2
Fragment distinctions Hologram r'e(q?)  SEu. ey, SE.v. NC
F Connections 307 0.658 0.246 0.894 0.137 4
F-1  Atoms/bonds 33 0.667 0.233 0.772 0.193 2
F-2  Hydrogen atom 53 0.626 0.252 0.827 0172 3
F-3*  H-bond donor/acceptor 353 0.581 0.286 0.963 0.085 6

Notes: SE., cross-validated standard error., SE... non-cross-validated standard error, NC, number of
component, IThe optimized HQSAR model.

Table 4. Observed activity (Obs.plso) and predicted activity (Pred.plsy) for the test set

Substituents (R)

No. Obsplyy ~ Pred?  Dev”
1 2 3 4 5
15  3-Methyl, 4-Bromo H H CF H 415 434 -019
22 4-Acetyl H Cl Cl H 426 462 036
25 2-thienyl Cl H NO, H 457 472 015
Ave® (PRESS)Y 0233 (0.188)

“Predicted values, " different between observed value and predicted value, C)average residual of test set,
d)predictive residual sum of squares of the test set.
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