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Cyclic imideA] 3}3H&<! 2-(alkoxyphenyl)-3-phenylthio-
isoindoline-1-one f X A& protoporphyrinogen oxidase
(Protox : EC 13.34)9] |3} Z*(Boger, 1999) &=}
% 2-fluoro-4-chloro-5-alkoxyanitino 717} A 2&AH& #
wetE 7 F8% RE S ZE(Hamper F, 1995) &8
7 (Fujita, 2002) oJoll th g AF7F 28 F o] ci(Theod-
oridis 5, 2000). 18]¥ AAEY 9s5ld HIHA
o, 2004c), 1-(5-methyl-3-phenylisoxazolin-5-ylymethoxy-
2-chloro-4-fluorobenzene - A 2] protox A AL
t}2 HQSARo] #3t Ao T 2-fluoro-4-chloro-5-
alkoxyanilino 717} AxEAHS st T3 &
87190 A% Ik

22, °lE 2-(alkoxyphenyl)-3-phenylthioisoindoline-1-
one FEAST AXREAY B oA T, 2004a
2004b), metalaxyl Aol st AFAH 254 E
Uehlle 2539 35 (Phytopthora capsici)Z o

A48 gt A" v &, 2005
2005b) Sith HIols FFGHqre] g AYEF
WA 7} A= 2 Joo, 2005) 2.2 2-(alkoxyphenyl)-3-
phenylthicisoindoline-1-one Fr=HE9 AF¥AL o
# 3D-QSAR (Kubiny %, 1998)e]l &3 AL} E,
2005a: 2005b)oll wEH, FFAJA F7HH AHAA=ZE
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Fig. 1. General structure of 2-(alkoxy-phenyl)-3-phenylthio-

isoindoline-1-one derivatives.
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(SPC; 95CC7105) 1.5 {5=(Phytopthora capsici)o
B 7 TYUL AU F 00509 A2 o
39T olE REAT T el OF 4T
(plsoy B]IJLXJ, Y oRPC: 3.16~4.16 & SPC: 3.10~
398) AgelRk 1T 2079 e 7AW
training seto] thste] ¥ #3 HQSAR 29 77}

Cyclic imide7|

FEAEY AF8A #8 4 SRIHAHN~ 147

N

Loty T Add 47 F3E9 test setZ X
Fo¥ ZHE d45AS A7 Hrrstrh

m:qo

HQSAR AMYHOIRIC] At

B2} mdlelak PLS (partial least square) ¥41-2 Sybyl
(Ver. 7.0) A2l o}(Tripos Inc) & AHE3tsith % #
A7e) A7EA g3 $A27 27 Aol A
orolw 7] 9ale] Bt Z27he] 222 2~10bin 7]
NI T Bzte] Z 2 3 (Heritage =, 1999) 4
0](61~257)E WA Agste Abs dastdth 18
T EAzx7F E3#2 atoms, bonds, connections, hydro-
gens % chirlity }elulElS J|RH0E AU 0pe
o ®a 27t A71% ARIHAcHTong 5, 1998)
Bz z7}9] 77k RPCE 2~5 2 SPCE 3~69) 7
o M e FARE €€ F AN IYHEE

i ruim -

Table 1. Observed fungicidal activities (Obs.pls;) against RPC and SPC, predicted values (Pred.) by HQSAR models

and their deviation (Dev.) for training set and test set

Resistive Phytopthora capsici (RPC)

Sensitive Phytopthora capsici (SPC)

No. Substituent (®) Obs. Pred.? Dev.” Obs. Pred.” Dev.”
1 H 3.62 3.58 0.04 359 3.65 0.06
2 2-Methoxy 3.84 3.85 -0.01 3.67 3.51° 0.16”
3 4-Methoxy 3.60 3.84° 0249 3.54 3.60 -0.06
4 2-Methyl 3.83 3.61° 0.22° 3.89 3.56” 0.33"
5 3-Methyl 3.62 3.65 0.03 355 3.55 0.00
6 4-Methyl 3.61 3.60 0.01 3.62 3.57 0.05
7 2-Chloro 371 375 0.04 3.64 3.66 0.02
8 3-Chloro 3.84 3.84 0.00 3.80 371 0.09
9 4-Chloro 3.82 379 0.03 3.69 3.70 0.0
10 2-Fluoro 3.94 3.98 -0.04 379 3.82 -0.03
11 3-Fluoro 4.16 397 0.19 3.98 3.87 0.11
12 4-Fluoro 3.81 392 0.11 374 3.80 0.06
13 3-Trifluoromethyl 3.54 3.899 0.35° 3.61 3.65 0.04
14  4-Trifluoromethyl 3.80 3.84 0.04 3.69 3.69 0.00
15 H 3.16 3.19 0.03 3.06 3.26° -0.20°
16  2-Methoxy 3.20 3479 0279 3.10 3.12 0.02
17 3-Methoxy 3.40 343 -0.03 3.14 3.18 0.04
18 4-Methoxy 3.48 3.46 0.02 332 3.21 0.11
19  2-Chloro 3.39 337 0.02 325 327 -0.02
20 3-Chloro 3.54 3.46 0.08 327 332 0.05
21 4-Chloro 3.39 341 0.02 331 331 0.00
22 3-Fluoro 3.50 3.59 -0.09 3.28 3.48" 0.20°
23 3-Trifluoromethyl 347 3.51 -0.04 328 3.26 0.02
24 4-Trifluoromethyl 354 3.46 0.08 332 3.30 0.02

Ave? 0.048 0.041
Test. Ave.? 0.270 0.223

predicted value by RI-B and SII A model, “difference of observed values and predicted values, Ftest set compound,

d)

average residual of training set,

average residual of test set.
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1 27 3718 71F2 % hologram lengths®= 612 3
Aoty 2 279 EAE WA HFHeE 7}
T F2 FA%E 2 HQSAR Rdg g3t

HQSAR-PLSC| AHltt
PLS AjAbS & BLE|(Mager, 1988) A3 AlRe| &
o 7P AL EE LA dasel gloen
o] Z8(q)& leave-one out (LOO) cross validation %
ot AAYAh I gl JA3 FAHEY
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Table 19 A sty A7 &AL A E RPCr}
SPCo] "3t} thh ¥ AL Uehith

HA, JFARPC) 39 A48 W 2
Z7te} 2718 549 4FE ZAIete] Table 2~3¢]
Astgrr. 1 A3, Rl 29L& 23 27t A7)7)
2~5 bino] 3L best length7} 61d 7AR-o F A7t
5019101 cross-validated ro. =, ¢°=0.806 1] 3. non-
cross-validated Ty =0.21% 7} =& oj2A) 3} Abgh
A& Jeith o8 @ B2 2749 A7) 2AQ~5
bin)oll A Z7te] EAL B3 B}, connections®] on
o)L A N L dESAT AAYE Yep
£ 29 RIBS Itk oln & 4340 27
N2 BB ¢) Boh $HA HATh 2
HOR Z44(SP0) e A dF BA 2
zte] A7lek §AY 4TS ZAMSte] Table 4~59]
ztzb Aader. 1 A, SI 2de 2z 27
A7V} 3~6 bino) T best length7} 619 Ag-of F A
B27} 40190 ¢°=0.851 12T 1He=09472 713
2 A& A4S e wEA #£2F =
7} A717F 3~6 bingl A ZZte] 5R& B4
3t 1, atoms/bonds7} on ©|QE A} q’=0.865 “1g)
T 09522 V8 B& dEAS ABE JE
T 2Y SIFAE At} o]9} 722 HQSAR EHE9]
EA Az 2Ast SPCol thd 24 SH-A:= RPC
o] t& 29 RI-Bo] Hlsld o Z2A3 A@Ao] =&
AL D Pr=SPC>RPC)S LFERH QL)

S, o] REEY A4S AE] $5t Table 1

2

o Ak T FF 8 test seto]] W) FZZH(Obs.)H
2dg oS3 FPred) T o) F %Y Ae] F

(Dev) 2. 258 7 0223~02700] HAE L, train-
ing setoll th&t Zpolgke] Aoz Ha 0.041~0.048

Table 2. The fungicidal activities (pls)) against RPC using HQSAR analysis for the influence of various fragment sizes

Statistical parameters

Models Fragment size Best Lengths

Fol(d) SE.,” Prcv. SErcy.” NC?
RI 2~5" 61 0.806 0.120 0.921 0.077 5
RII 3~6 199 0.772 0.135 0.941 0.068 6
RO 4~7 71 0.764 0.128 0.924 0.073 4
RIV 5~8 83 0.745 0.133 0.933 0.068 4
RV 6~9 257 0.676 0.150 0.922 0.074 4
RVI 7~10 59 0.669 0.169 0.946 0.068 7

Standard error estimate: in case of cross-validated (cv), YStandard error estimate: in case of non-cross-validated (ncv),
c)Optimum number of component, "The best of fragment size (bin).
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Table 3. The fungicidal activities (pls) against RPC using HQSAR analysis for various fragment distinction on the key
statistical parameters using fragment size default (RPC: 2~5)

Statistical parameters

Models Fragment distinction Best Lengths

rold) SE.,.” Fnev. SExer.” NC?
RI-A Atoms/bonds” 257 0.812 0.118 0913 0.080 5
RI-B” Connections 61 0.806 0.120 0.921 0.077 5
RI-C Hydrogen 401 0.780 0.128 0.908 0.083 5
RI-D Connectivity-Hydrogen 401 0.783 0.127 0.908 0.083 5
RI-E Chirality” 401 0.780 0.128 0.908 0.083 5

“Standard error estimate: in case of cross-validated (cv), PStandard error estimate: in case of non-cross-validated (ncv),
C)Optimum number of component, Ythe atoms and bonds flags are turned on, “The best model, OThis option is used

by combinig with all fragment distinction.

Table 4. The fungicidal activities (plso) against SPC using HQSAR analysis for the influence of various fragment sizes

Statistical parameters

Models Fragment size  Best Lengths

o) SE..” P SEnr” NC?
ST 2~5 97 0.854 0.106 0.936 0.070 4
STl 3~6 61 0.851 0.107 0.947 0.063 4
ST 4~7 71 0.846 0.108 0.956 0.058 4
SIV 5~8 59 0.847 0.108 0.962 0.054 4
SV 6~9 257 0.792 0.118 0.872 0.093 2
SVI C7~10 61 0.767 0.129 0.886 0.090 3

“Standard error estimate: in case of cross-validated (cv), Standard error estimate: in case of non-cross-validated (ncv),

90ptimum number of component, The best of fragment size (bin).

Table 5. The fungicidal activities (plso) against SPC using HQSAR analysis for various fragment distinction on the key

statistical parameters using fragment size default (SPC: 3~6)

Statistical parameters

Models Fragment distinction Best Lengths

o () SEo" . SEw,”  NC?
SI-A? Atoms/bonds” 353 0.865 0.101 0.952 0.061 4
ST-B Connections 61 0.851 0.107 0.947 0.063 4
SII-C Hydrogen 151 0.832 0.106 0.908 0.079 2
SII-D Connectivity-Hydrogen 71 0.834 0.109 0.913 0.079 3
STI-E Chirality” 151 0.832 0.106 0.908 0.079 2

Standard error estimate: in case of cross-validated (cv), PStandard error estimate: in case of non-cross-validated (ncv),
9Optimum number of component, “The best model, “the atoms and bonds flags are turned on, “This option is used

by combinig with all fragment distinction.
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Fig. 2. Relationships between observed (Obs.) fungicidal
activity (plso) for SPC and predicted values (Pred.) by
HQSAR model SI-A. (Pred.plso(SPC)=0.7810bs.plso(SPC)
+0.766, n=24, s=0.094, F=109 & r'=0.832).
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A3 QUckPallet, 1997). 18] ¥ HFo] A7d
“dell Tzt HQSAR 7|9 %o % 2-fluoro-4-chloro-5-
alkoxyanilino 7]7} RPCe] A-F&Aol| thate a4 4

-

e HAE FEAQ AFL Ysiged F %
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Fig. 3. Atomic contributions to fungicidal activity (plso)
against SPC (Right) and RPC (Left): The 3-fluoro sub-
stituent (11) is shown in capped sticks., Green color de-
notes the greatest contribution to fungicidal activity while

gray color signifies average contribution.
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Molecular Holographic Quantitative Structure-Activity Relationship (HQSAR) for the Fungicidal Activities of
New Novel 2-Alkoxyphenyl-3-phenylthioisoindoline-1-one Derivatives

Nack-Do Sung*, Tae-Yong Yoon' and Hoon-Sung, Jung (Division of Applied Biologies and Chemistry, College of
Agriculture and Life Science, Chungnam National University, Daejeon 305-784, Korea., 'Research Institute, Dong-
bang Agro Corporation, Buyeo 392-912, Korea)

Abstract : The fungicidal activities against resistance phytophthora blight (RPC; 95CC7303) and sensitive phyto-
phthora blight (Phytopthora capsici) (SPC; 95CC7105) by new 2-alkoxyphenyl-3-phenylthioisoindoline-1-one deriva-
tives (A & B) were studied using molecular holographic quantitative structure activity relationships (HQSAR) metho-
dology. Based on the results, the statistical results of the two best HQSAR models, RI-B for RPC and SII-A for
SPC exhibited the best predictability and fitness for the fungicidal activities based on the cross-validated value
(¢°=0.806~0.865) and non cross-validated value (1 =0.921~0.952), respectively. The quality of the model for
SPC was slightly than that of RPC. From the based graphical analyses of atomic contribution maps, it was con-
firmed that the novel selective character for fungicidal activities against RPC depends upon the 2-fluoro-4-chloro-5-
alkoxyanilino group.

Key words : 2-alkoxyphenyl-3-phenylthioisoindoline-1-one, fungicidal activity, HQSAR model, resistive & sensitive
phytophthora blight (Phytopthora capsici).

*Corresponding author (Fax : +82-42-825-3306, E-Mail : ndsung@cnu.ac kr)



