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2396 mM)E HErEd| oln ZufZ IN methanolic
NaOH & 7}k Fol 45 F8o2 255 o 07U &
AR 2 A A% AolET. 9o She] benzal-
dehyde 04205 g (396 mM, 1 cq)E HH3| 7}sbn 10A]
27k AolFHA TLCE olgdld wge 23S ¥
AA. 5% FAoE pHE 2~43 ZHFT cthyl-
acctate? 25FE ©)843te 23] FEed §7)8v)

FEA % 2thienyl 2 2-furyl XA Aol B X3 phenyl backboned] H3F 23

TS FF MgSOE ARA7 L AYERE gL 2
< TINA ABAS 072 g(FE847%)E A
Obs. mp.=69~70C, 'H-NMR (CDCl;/TMS)c‘)‘(PpIn):6.6(m,
1H), 7.25~7.5(m, 6H), 7.65~7.8(m, 2H), 8.2~8.4(d, 1H);
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Table 1. Antifungal activities of bis-aromatic @, -unsaturated ketone derivatives® in vivo against the three fungi and

melting points

g

Ry Ry

Pyricularia oryzae

Erysiphe graminis

MP.(C)

Phytophtora infestans
B

Obs. Cals” Dev. Obs. Cals® Dev. Obs. Cals” Dev.
1 2-Thienyl 4-CNph 186~188 3.00 303 003 180 187 007 275 2.60 0.15
2 2-Thienyl 4-Clph 129~130 280 284 -004 275 2.68 0.07 - - -
3 2-Thienyl 4-NO;ph 216~218 300 299 001 270 281 011 235 249 014
4 2-Thienyl 4-Brph 130~131 285 276 009 285 2.80 0.05 2.70 - -
5 2-Thienyl 3-NO,ph 139~140 295 299 004 28 281 001 250 215 035
6 2-Thienyl 4-CH;Oph 98~99 260 258 0.02 310 3013 -003 285 303 -0.18
7 2-Thienyl 4-CHjph 78~79 280 286 006 300 276 024 2.95 2.83 0.12
8 2-Thienyl ph 69~71 310 306 004 200 199 001 1.80 193  -013
9 2-Thienyl 4-phCH,Oph 128~130 3.30 - - 1.70 - - 220 218 0.02
10 2-Thienyl 4-Fph 118~119 285 287 002 28 276 001 2.00 1.98 0.02
11 2-Furyl 4-CNph 188~189 300 292 0.08 2.65 2.50 010 270 270 0.00
12 2-Furyl 4-Clph 126~127 285 280 005 270. 280 -010 255 2.52 0.03
13 2-Furyl 4-NO,ph 222~223 275 - - 280 254 0.26 - - -
14 - 2-Furyl 4-Brph 120~122 270 279  -0.09 - - - 275 2.57 0.18
15 2-Furyl 3-NOzph 177~178 315 321 006 220 254 034 28 299 019
16 2-Furyl 4-CH3Oph 71~73 275 280 005 275 2.53 022 2.15 224 -0.09
17 2-Furyl 4-CH;ph 104~105 225 223 002 29 29 000 1.70 1.69 001
18 2-Furyl ph 78~80 270 269 001 1.70 195 025 170 177 007
19 2-Furyl 4-phCH,Oph  105~106 2.85 - - 2.00 - - 2.10 - -
20 2-Furyl 2-Clph 72~73 290 280 010 295 280 015 2.15 252 037
21 2-Furyl 4-Fph 104~105 280 293 -013 280 245 0.35 - - -
22 2-Furyl 2,6-Cloph 84~86 280 273 0.07 320 287 0.33 - - -
23 2-Furyl 2,6-Foph 93~95 250 254 004 255 278 023 - - -
24 2-Furyl 2-CHsph 65~67 225 223 0.02 2.85 290 005 - - -
25 2-Furyl 2-Brph 59~60 270 279 009 300 288 012 270 257 0.13
26 2-Furyl 2-Fph 41~43 295 293 0.03 240 245 005 290 255 035

“Ry(CO)CH=CHR;, "Calculated plso from Eq. 1, 2 & 3 in Table 3 and Eq. 4, 5 & 6 in Table 4.
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Obs. m.p.=78~80T, 1H—NMR(CDCI;/TMS)6(pptn) 1 6.65
(m, 1H), 7.3~7.6(m, 4H), 7.65~7.75(m, 3H), 7.9~8.0(d,
H) 919 2& wHoz Xeh-benzldchyde %A 9}
2acetylfurms}e] WgOE BFE, 11~268 77 A
st

Table 2. Physicochemical parameters for the R;-

substituents on the phenyl backbone and
half life of bis-aromatic @, - unsaturated
ketone derivatives

C;r(r)lp. logtl/za) Rb) MRc) Esd) Pe) Llf) Iog) ng)

1 - 019 633 051 051 423 0 1
2 - 015 603 097 041 352 0 1
3 - 016 736 -252 067 344 0 1
4 - -0.17 888 -116 044 383 0 1
5 - 016 736 -252 067 344 0 0
6 - 015 787 055 026 398 0 1
7 - 013 565 -124 004 300 0 1
8 - 000 103 000 000 206 0 O
9 - - 3174 - - 820 0 1
10 - 034 092 -046 043 265 0 1
11 420 009 633 -051 051 423 0 1
12 454 015 603 -097 041 352 0 1
13 412 016 736 252 067 344 0 1
14 456 017 88 -1.16 044 383 0 1
15 416 016 736 -252 067 34 0 0
16 498 051 787 -055 026 398 0 1
17 491 013 565 -124 004 300 0 1
18 473 000 103 000 000 206 0 O
19 494 - 3174 - - 820 0 1
20 375 015 603 -097 041 352 1 0
21 470 034 092 046 043 265 0 1
22 276 030 1206 -194 082 704 1 0
23 276 068 184 -092 086 530 1 0
24 485 013 565 -124 004 300 1 O
25 384 017 88 -116 044 383 1 0
26 39 -034 092 046 043 265 1 0

“The half life(T % =0.693/k) constants(sec”) of hydrolysis
were measured at pH 7.0 and 25C.

Presonance sub-stituent constant.

“molar refractivity (cm’/mol).

OTaft steric parameter.

“inductive substituent constant.

"STERIMOL parameter (length, A).

Pindicator variable for ortho & para-position.
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I Dose - Effect analysis =2 13(Chous, 1987)9] A&
3t} FAMYAS S0% AN FaEE R0k F=A
W2 et A83HE DI FZ-BABASARA
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Fig. 1. Relationship between fungicidal activities (pIso)
against Pyricularia oryzae and Phytophtora infes-
tans in 2-thienyl group(plsy P. infestans=-2.28
(*0.49) P.oryzae+9.22(*+1.45)(n=10, s=0.28, F=
21.21 & r=0.85).

PRSI (SAR)

1A #eE e (R)} X 3HR2) phenyl backbone?] ¥
stof g Padd BAGARAGE 3 2 49 AEH

H4E-2L correlation matrix 2R 2% E#Aol9ch
37kA] ol gk 2-thienyl *)2HA/(1~10)5<] phenyl
backbone’d A|37|Ry)7}F wgtde] whe} vlwA 43
R e094E Yehlle 72-248A4E F 39 4
J3Ath o5 SARNES BF FFEAL 80%(100r)
ol & Awsln slow )2 M dExd a4
(R=0976)& YENIUTE dwtdoz AEFHL 714
Ao A 4o BAsle A5 () 71E-EL
B3 HFE PIAE YA EHE)Y AAEI( )0l
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A8 3 f2d BEdyEid)d Wit oA
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T Agte] Wi ZoBIMR<0) & 4L vX|A)
Zn gtk MRASE 71 Ay
refractivity)o] W&l AMA9 @9)(em’/mo)E 7}A &
T &Nl AY deFd dFste 4 (Fujita, 1979)
2 AFY A7 Qo A7) W 3IIR)7E &
T8 WA ZAEMR>0)0|H A EIHMR<0)E
AgsteA7t EHsA ok EnfESWEQa)e A%
de ArEA 93t FHATFHR<0)GG YA & IHEs<0)
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At A9 FF o)Fd BAste AFAUA =
(Pennistion, 1969)Q) A%4 Aol &40 9= A
o]5 714 FEAE(ogP=370 W)l olv] FEF A&
o AF4(Leo, 1971y 7R 7] W& (Hansch F,
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Table 3. Correlation equations on the fungicidal activities (pIsp) of 2-thienyl(R,) group derivatives in vivo against

three fungi

(L1)2 C n s F r R

Fungi Eq. No R Mg Es
Pyricularia Oryzae 1 0542 -0024
(0.081) (0.007)
Phytophtorai nfestans ) -1.895 -0.439
(0.187) (0.050)
Erysiphe graminis® 3 1.141

3066 9 006 2586 0947 090
(0.044)
1994 9 011 6064 0976 095
(0.075)

0103 0202 8 011 3567 0967 093

0.135) (0.012) (0312)

n:number of compound, s:tandard deviation, Ficalculated F ratio, ricorrelation coefficient, r2:squared correlation

coefficient, C:intercept, “(Li)op.=5.54(A).

Table 4. Correlation equations on the fungicidal activities (plso) of 2-furyl(R;) group derivatives in vivo against

three fungi

2

Fungi No. F (F)’ (BEs) (Es)2 Io Ip C n s F r r

Pyricularia Oryzae® 4 1719 -1.765 2434 15 0.14 1130 0.869 0.76
(0.356) (0.434) (0.072)

Phytophtorai nfestans” 5 0779 -0219 0.608 0.642 1.664 14 0.17 1350 0926 0386
(0.358) (0.131) (0.224) (0.019) (0.147)

Erysiphe graminis® 6 2443 -1.099 1.733 10 022 1605 0.906 082
(0.897) (1.513) (0.140)

nnumber of compound, s:standard deviation, F:calculated F ratio, r:correlation coefficient, r2:squared correlation
coefficient, C:intercept, “(Fop.=0.49, “(Es)op.=-1.78, " (F)ope=1.11.
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Fig. 2. Plots of sum (pls-0.60810-0.642Ip) value vs.
Taft’s steric parameter(Es) against Phytophtora
infestans (Eq. 5, (Es)opt.=-1.78).
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Influence of substituted phenyl backbone on the fungicidal activity of 2-thienyl and 2-furyl substituents in
bis-aromatic ¢, -unsaturated ketone derivatives.

Nack-Do Sung*, Seong-Jae Yu, Tac-Young Kim, and Whan-Suk Ok'(Division of Applied Biology & Chemistry, Chung-nam
National University, Taejon 305-764, Korea, and 1Mi-Sung LTD, 46-3, Daehwa-dong, Daeduck-ku, Daejon, Korea, 306-020)

Abstract : Twenty six derivatives of bis-aromatic @,/ -unsaturated ketones as substrate(S) were synthesized and their
fungicidal activities in vivo against rice blast(Pyricularia oryzae), tomato leaf blight(Phytophtora infestans) and barley powdery
mildew(Erysiphe graminis) were examined. The quantitative structure-activity relationship(QSAR) between the fungicidal
activities(plso) and a physicochemical parameters of substitued(R;) phenyl backbone group in 2-thienyl and 2-furyl substituents
were analyzed with regression equations. The activities of substituted(R;) phenyl backbone in 2-thienyl substituents, 1~10
would depend largely on the resonance(R>0), molecular refractivity(Mr<0) and optimal length of substituent((Li)opt.=5.50 A).
Whereas, in case of 2-furyl substituents, 10~26 optimal molar attraction constant (Fop=4.9~1.11), optimal steric(Esop,=1.78)
constant and indicator variables(fo & Ip) for position of substituents. The fungicidal activity relationship of 2-thienyl
substituents against Pyricularia oryzae and Phytophtora infestans have been a reciprocal proportioned.
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