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Table 1. Antifungal activities of bis-aromatic a,f -
unsaturated ketone derivatives® in vivo
against the two fungi

Comp. - P. oryzae P.infestans
Obs. Cals” Dev. Obs. Cals.” Dev.

3

4-CNPh 300 303 -003 1.80 210 -030
4-ClPh 280 - - 275 278 003
4-NOPh 300 304 -004 270 273 -0.03
4-BrPh 285 283 002 285 252 033
3-NOPh 295 - - 280 292 012
4-CHOPh 260 263 -003 310 298 -0.02
4-CH;Ph 280 259 021 300 306 -006
Ph 310 315 -005 200 1.8 0.11
9 4-PhCH,OPh 330 332 -002 170 168 0.2
10 4-FPh 285 - - 280 - -

11 4-CNPh 300 288 012 265 232 033
12 4-ClPh 285 279 006 270 244 026
13 4-NOPh 275 - - 280 259 021
14 4-BrPh 270 264 006 - 251 -

15 3-NOPh 315 319 004 220 223 003
i6 4-CH;OPh 275 273 002 275 295 -020
17 4-CHs;Ph 225 237 012 29 293 -0.03
18 Ph 270 277 -007 170 216 -046
19 4-PhCHOPh 285 288 -003 200 203 -0.03

00 1 ON Lt B~ W N —

20 2-ClPh 290 - - 295 289 006
21 4-Fph 280 284 -004 280 - -

22 2,6ChPh 280 - - 320 322 002
23 2,6-F:Ph 250 - - 255 236 019
24 2-CHsPh 225 - - 285 284 001
25 2-BrPh 270 - - 300 306 -006
26 2-FPh 295 - - 240 228 0.12

“Ri(CO)CH=CHR,, R,=2-thienyl:1~10 & R,=2-furyl:11~
26,

The values were calculated according to the eq. 1 and 2
in Table 2.
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Table 2. CoMFA correlation statistics for the fungicidal activities(pls)) in vivo against the two fungi

plso = A+]CoMFA steric and electronic terms]

Conventional Predicted” RC?
Fugi Eq. No A CNa) n
S F S P Sterric Elec.
Pyricularia oryza 1 2970 3 16 0.081 0921 F3,12=46.6 0.221 0.416 0.532 0.468

Phytophthora infestans 2 2021 5

24 0215 0827

F5,18=172 0352 0536 0599 0401

Number of components, ®)Obtained from the leave-one-out cross-validation, “Relative contribution.
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Fig. 1. Steric(A) and electrostatic(B) contour plot of the correlation eq 1. (Green:Regions where a higher steric
interaction increase the activity. Yellow:Regions where a higher steric interaction decrease the activity.

Blue:Regions where a more positive electrostatic interaction increase the activity. Red:Regions where a more
negative electrostatic interaction increase the activity).

Fig. 2. Steric(A) and -electrostaticB) contour plot of the correlation eq 2. (Green:Regions where a higher steric
interaction increase the activity.
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Comparative molecular field analysis(CCoMFA) on the fungicidal activity of 2-thienyl and 2-furyl substituents
in bis-aromatic a, f -unsaturated ketone derivatives

Nack-Do Sung*, Seong-Jac Yu, Chi-Hwan Lim, and Miki Akamatsu' (Division of Applied Biology & Chemistry, Chung-nam
National University, Taejon 305-764, Korea, and 'Division of Science and Technology of Regional Environment, Faculty of
Agriculture, Kyoto University, Kyoto 606-01, Japan)

Abstract : Bis-aromatic «,-unsaturated ketone derivatives tepresented as substrate(S) were synthesized and their fungicidal
activities in vivo against rice blast(Pyricularia oryzae) and tomato leaf blight(Phytophthora infestans) were examined with the
quantitative structure activity relationships(QSAR) using 3D QSAR, comparative molecular field analysis (CoMFA). The 3D
CoMFA results and those of 2D QSAR were compared and the results reveal that both results show similar trend. The two
important factors, steric and electronic, contribute toward the activity. We assumed that fungicidal activity for rice blast was
greatly improved by increasing with positive charge of A -carbon and introduction of bulky derivatives into R, group, while
that for tomato leaf blight was improved by decreasing the positive charge of A -carbon and introduction of smaller molecular

derivative into R, group. The CoMFA analyses clearly demonstrate its potential in unraveling the steric and electronic features
of the molecules through contour maps.
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