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CoMFA and CoMSIA Analysis on the Selective Fungicidal Activity of N-phenyl-O-phenylthionocarbamate
Analogues against Resistant and Sensitive Gray Mold (Botrytis cinerea)
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Abstract : The relationships between three dimensional quantitative structure and activity relationships (3D-
QSARs) for the selective fungicidal function between N-phenyl substituents of N-phenyl-O-phenyl-
thionocarbamate derivatives analogues and their the fungicidal activities against resistant (RBC) and
sensitive (SBC) gray mold (Botrytis cinerea) were studied quantitatively using CoMFA and CoMSIA
methods. The statistical values of optimized CoMSIA (M7) model were better (* & ¢’=CoMSIA>CoMFA)
than that of CoMFA (M5) model. And the factor influencing of the selective between the fungicidal activity
against RBC and SBC was dependent on electrostatic field of CoMFA (MS) model. Therefore, it is
predicted that, from the CoMSIA contour maps of CoMSIA (M7) model, the selectivity will be improved
by the H-bond donor that is with negatively charged favored group at meta-position on the N-phenyl ring.

Key words : N-phenyl-O-phenylthionocarbamate analogues, resistant and sensitive gray mold (Borrytis cinerea),
selective fungicidal activity, COMFA and CoMSIA.
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Fig. 1. Relationships between observed values (Obs. &
plso) and predicted values (Pred./plsg) by the best
CoMFA model (M5). (For Apls, training set; Pred. &
plso=0.9380bs. Apls-0.010, n=16, s=0.155, F=77.214,
*=0.847 & q’=0.830).
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Table 1. Difference of observed fungicidal activity (Obs. Apls) against RBC-SBC, and predicted fungicidal activity
(Pred. Aplso) by the optimized COMFA and CoMSIA models and their deviation (Dev.)

Obs. CoMFA

No. Sub.(X) RBC  SBC Aplso Pred? Dev.”
1 3-CHs 4.80 370 1.10 1.08 0.02
2 3CF 4.19 3.83 0.36 035 0.01
3 3N 4.16 4.15 0.01 0.02 -0.01
4 3-O0H 4.44 4.42 0.02 0.01 0.01
5  3-0CH; 4.15 3.63 052 0.56 -0.04
6 3-F 4.09 378 031 0.29 0.02
7 3q 431 3.64 0.67 0.08 0.59
9 4H 4.66 379 0.87 0.74 0.13
10  4-CH; 477 371 1.06 1.03 0.03
11 4CF 421 3.67 0.54 053 0.01
13 4-COCH, 473 4.15 0.58 052 0.06
14 4-0H 432 4.10 0.22 027 -0.05
15 4-OCH; 471 3.67 1.04 1.07 0.03
16  4F 433 375 0.58 0.61 -0.03
17 4l 471 378 0.93 0.94 001
19  4NO, 4.09 4.06 0.03 0.03 0.00

Ave.(PRESS) 0.066(0.377)

Abbreviation: Ave.: average residual of training set, PRESS: Predictive residual sum of squares of the training set,
“predicted values by the optimized CoMFA models (MS), Ppredicted values by the optimized CoMSIA models (M7),
9difference of observed (Obs. Aplsy) values and predicted (Pred. Aplsy) values.

Table 2. Summary of statistical parameters from CoMFA models for difference of observed fungicidal activity (Obs.
Aplsg) against RBC and SBC

CoMFA Fields” PLS Analyses
Models S I H NC re. oo SEnc” F
Ml v 3 0.317 0.753 0.208 12.201
M2 v 4 0.534 0.831 0.180 63.545
M3 v v 5 0.432 0.970 0.080 64.678
M4 v v 2 0.541 0.840 0.161 34,190

“The optimized CoMFA models against RBC and SBC, "S: standard field, I: indicator field, H: H-bond field,
Jcross-validated r’, “non-cross-validated 1*, “standard error estimate, “fraction of explained versus unexplained variance.
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Fig. 2. Relationships between observed values (Obs. A
pls)) and predicted values (Pred Aplsy) by the best
CoMSIA model (M7). (For Aplsy training set; Pred. A
plso=0.9840bs. Aplsp+0.011, n=16, s=0.046, F=977.042,
=0.986 & ¢*=0.982).
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Fig. 3. CoMFA contour map for steric and electrostatic
field (Left) and CoMFA-HINT map (Right) for
hydrophobic field (stdev*coeff) on the difference of
observed fungicidal activity (Obs. Aplsy) between RBC
and SBC. m-methyl substituent (1) is shown in capped
sticks.
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Fig. 4. CoMSIA contour map for steric and electrostatic
field (Left) and hydrophobic, H-bond acceptor & donor
field (Right) (stdev*coeff) on the difference of observed
fungicidal activity (Obs. Aplsg) between RBC and SBC.
m-methyl substituent (1) is shown in capped sticks.
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Table 3. Summary of statistical parameters from CoMSIA models for difference of observed fungicidal activity (Obs.

Apls()) agajnst RBC and SBC

Models CoMSIA Fields” PLS Analyses’
S Hy E A D NC o P’ SEw” F
M6 v v v 4 0085  57.137
M8 v v v 5 0871 0979 0067  92.829
M9 v v v 5 0842 0969 0081  62.896
M10 v v v v 5 0854 0981 0063 105174

“The optimized CoMSIA models against RBC and SBC, 7S steric field, E: electrostatic field, Hy: hydrophobic field,

A: H-bond acceptor, D: H-bond donor, “cross-validated 1, ¢

of explained versus unexplained variance.

Table 4. Contributions and their ratio (%) of the opti-
mized 3D-QSAR models

Contributions M5?
Steric 69.4
Electrostatic 20.8
Hydrophobic 9.8
H-bond donor -

H-bond acceptor -

YCoMFA model, "CoMSIA model,
model.

Table 5. Ditference of observed fungicidal activity
(Obs. Aplso) against RBC-SBC and predicted fungicidal
activity (Pred. Aplso) for the test set

CoMFA CoMSIA
Pred® Dev.” Pred.” Dev.”
8 3-NO; 0.49 0.27 0.29 043
12 4-CN 0.15 0.53 0.47 0.21
18 4-Br . 097 -0.27 0.97 -0.27

Ave. 0.35 0.30

“Pred. values were calculated according to the
optimized models in Table 2 and 3, Pdifference
between observed (Obs.Aplsy) values and predicted
(Pred. ~plsy) values,

No. Sub.(X)
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