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#Fo AFBAA hF PLS A, wah 318
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benzyl-5-phenoxy-3-isothiazolone FEAE9 A#84E H|@
FEEY BAMHPAR) Hpoz B 5
3} Pearson A#A4(r") (CoMSIA: RPC; ¢*=0675, r'=0942, SPC, ¢’=0.350, r’=0876 2 HQSAR: RPC
q'=0519, 1*=0.869, SPC; ¢*=0.483, r'=0990)& w|wd u}, & Wy 2% =33 24 ARES Yk 2
20) AEA 22+ phenoxy-7]9 meta, para(C1-Cb)
Ao 2ol AT QiAALR A RE H-AY @A A3 @ A9onen CoMSIA B
HQSAR ¥Pgo] %o o24< vehyiglt. (2002d 79 28 A4, 200243 99 309 4a))

Key words : 2-N-benzyl-5-phenoxy-3-isothiazolones, Phytophthora capsici, COMSIA (Comparative molecular
similarity indices analysis), HQSAR (Hologram quantitative structure activity relationship),
PLS (Partial least squares regression).
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Table 1. The results of the CoMSIA and HQSAR analyses, and the deviation values with fungici-

dal activities.

Obs.plso Predicted Activity Deviation”
No.  Sub(X). logP CoMSIA HQSAR CoMSIA HQSAR

RPC SPC RPC SPC RPC SPC RPC SPC RPC SPC
1 H 407 389 341 406 394 416 3.88 001 -0.05 009 001
2 4Br 421 4.09 427 416 412 420 408 005 -0.03 001 001
3 4NO; 367 427 3.15 367 P 375 427 000 P 008 000
4 4q 412 414 412 414 410 416 414 002 004 004 000
5 40CH; 472 411 333 423 412 423 410 001 -0.01 001 001
6 4F 443 399 3.55 395 431 401 Poom 012 -0.02
7 4CH, 409 413 391 408 a07 Y 001 P 002
8 3-NO, 391 410 315 391 410 379 411 000 0.00 012 -0.01
9 A3F 419 397 355 414 39 428 397 005 001 009 000
10 3-CH, 408 4.05 391 411 407 404 406 003 -0.02 004 -0.01
11 24-Cl 416 401 4.60 413 404 414 P 0.03 -0.03 002
12 24F 401 410 3.49 410 408 D409 009 002 D001
13 26-(CHs), 410 397 440 412 397 D397 002 000 2000
14 24(CHs), 384 397 440 M397 388 396 S 000 004 001

RPC : Metalaxyl-resistant isolate of P. capsici (95CC7303), SPC. Metalaxyl-sensitive isolate of P. capsici
(95CC7105), ¥The values are the difference between obs. plso and pred. activity by CoMSIA & HQSAR,

YOutlier.
& AR £8, 713 HYBE 315-460 W92
279E 7HA e FFEER FUE AFAEC] 7R
t BHAQA 244, logP=30(Tanaka 5, 1995)&
Astal e SIREUS ¢ 5 Uk
27 26
28 25
1 2 7 9
0 ~ 10 23 24
6 3 : 8\\ - N 14
5 4 12 1
X o)

Fig. 1. Numbering scheme of heavy atoms
and rotatable torsion angles of sub-
strates, (S).
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£ Op-Ce-59=127.58" , 7 Nyg-C1s-C5=107.40°, , C14-Nyo
-Cu=119.88 £Cu-NiwS=12290" 4 A5l 713

@ AHeA(4045 Keal/mol) & vehigich. 19
E 7H4 tA%E 713 EB-x9] ¥HE atom by atom
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3 AN D 258 T JIAE(R)E E 24 A
g3t o

1:!_1

uo o

CoMSIA 24
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713 wEAEY F
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& CoMSIA % HQSAR ¥4 A& ¥ 29 A3t
Atk CoMSIA®Y] 7§, B0 AAd EaHoutlier)
= RPC9 799 4fluoro-235), 6 L 2,4-dimeth-
yl-X| 34, 14 18]35 SPCO] 7399 & 4-nitro-X] 33,
3 2 4methyl-A 3%, 7 5, 5% 42 2749 g%
2otk o] 2N 331g ¥ AT 4o
2 ¥ e AR 4299 A A71F5 dAF
FEAg BA g PLS A& E3se RPCo}
SPCAI M 9] 3784 thg Pearson ABASF, r* 3t
o] 7b4 ¥& Bd2 RPC r’=0942 2 SPC; r*=0876
& ARy od 249 & 47 RPG 3 ¢
SPC, 4 otk 28la axEgl wHoZ  leave-
one-out& A3} no validatione 2 A8 & AES3
As, RPCAME 2289 & oFgo] ¢=06750]1
7o

evgens T

(B)

Fig. 2. Stereodiagram (A: front view & B: side
view) of the structural superposition of
potential energy minimized structures
according to a least-squaures atom by-
atom fit.

Table 2. Summary of the results of the CoMSIA
and HQSAR analyses

Statistics & CoMSIA HQSAR
RC(%) RPC SPC  RPC SPC
n? 2 12 12 1
Outlier” 2 2 2 2
) 3 4 2 6
@ 0675 0350 0519 0.483
r 0942 0876 0.869 0.990
s) 0043 0.034
F 43573 12.331
Fragment 4~7 4~9
H-Atom on on
Best length 59 53
Steric 190 410
Electrostatic M8 496
Hydrophobic 386 429
H-bond Acceptor 247 340
H-bond Doner 0 0

“Number of compounds in data set, ®(CoMSIA
:RPC 6, 14, SPC, 3, 7, HQSARRPC, 12, 13, SPC7,

11),C)Number of components, ICross-validated qz,

9Conventional >, Standard error, ®Relative contr-

ibution.

SPColl M ¢*=03502.2 2z} Axgch o4t Ze
425, SPCe A7 84S 876% dHste FEL
E o& AF4e] ¥ uhdd RPCE %42%S 4%
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A%(%)E theF gl &, RPCY Agol= AR
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A 254700 A 119 HlgE W uidd)
AL AA71ZT 254870 vstyg Fdxez
o e Agolrh. £, N B HAYE F
Az 7ldE e v H-2E wAZA 7]
o e dFF9 g 24 Yepgr &, RPCY
5ol H-Z% 2AZAE 7o H=E 247% <
Hol, SPCel A $o= 34% ojglermz SPCHT}:
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Fig. 3. Relationships between observed pls values
against RPC of 2-N-benzyl-5-phenoxy-3-
isothiazolone derivatives and predicted val-
ues by the CoMSIA
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FAARE)
r’=0.990 % q’=0.483
/H 0 87% Htﬂo}‘—

RPC: q*=0519, 1*=0.869
ol9t}. webA RPCE
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dl
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i
4
o

b
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phenoxy al

3t para(Ce)
SPCe] A-%o) = benzyl-
Ax gAes 2 A3
g4 meta, para(Cr.Cy)
31 meta, (C)Y A=
iazolone 31819} carbonyl 4F4:
T2 ZAJo] =7} 8 Aot}
Sk, oA Ak npel o], 72 Exl= H-Ag
Tﬂli/ﬂfl 7lolE iglov H-23 A R e] 7)o
= #30) geh g HAT wAL Hag
AAE dA o AFTTOBA o]FoAE
n-complex(Gilliom, 1970)-& Y43}
& vt el a9 55 H-d9 2
24 RPCe 7o phenoxy-7]4
para(Ce) H-l H-Z2g WA} 918 4
Hr)y. 22 SPCe
N-benzyl-7]¢] ortho(Cy) H-<+ofl H-ZAg vt

} meta, para (Czs-Czs) 9
T phenoxy 3L
| S7h=[ofok
I 3-isoth-

'/F‘}‘é] e}

meta(G-Cs),
5 @Al 719 d Ao o

Aol

Table 3. Predicted and observed pls values against two fungi for outlier compounds

Fungi  No CoMSIA o HQSAR
" Sub(X) Obs. Pred?  Dev. " Sub(X) Obs. Pred”  Dev.
RPC 6 4F 443 414 029 12 24F 401 441 040
14 24(CHa), 384 412 028 13 2,6-(CHa) 410 390 0.20
SPC 3 4NO, 427 424 003 7 4CH; 409 409 0.00
7 4-CHs 413 402 009 11 24Clh 416 418 002

“Calculated according to the two models in Table 2 with atom fit alignment., Dev=Obs-Pred.
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/ Electronic positive

Steric disfavor
¥ Steric favor —————»

Hydrophobic favor

and hydrophobic contowr map from CoMSIA model for the fungicidal

H-bonding acceptor disfavor

Fig. 5. Hydrogen bonding contour map from the CoMSIA model for the fungicidal activators of SPC  and

RPC.
A sl ek Jielal phenoxv- /] €] meta 51 843408 atom by atom fitel 4yl Al 7|t
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© HE AdeRE 53, RPCY gigh dda a4 gte) WAl iz 508 ¢ Rdo] Auds
2+ phenoxy-712] meta, para(Ci-C,) 3ol A4 oF £ ogrh zEla 3 4oy 27bA W o E of7)
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g 52 Ad@dao]l =71 & Hoz sy A o2y dde] FgFEEd g Aadd e
= Aalstslth

SIEIE| 0= AAlE e & RPColAE CoMSIAZ o553

WA, CoMSIACIA A48 g x7elA PLS Ri(plso=4.24)0] 128|371 HQSARE o3 A FolA
AMME AAEe] e TIaEE SAR 7oA v Ré(pl=470)0] 7V =& At@io] oJ&H3A
OF4 oo 33 (unknown)E5S A A AT A waka] RPColA] R1, R2E HQSAR Ht} CoMSIA 23t
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7b we AFEAge] e Aoz 94FHey o
ol9fell=  witje] Aot E3, SPCAME
CoMSIAZ. o &3 S1, S2 ¥ S4(pls=4.20~4.21)7}
¥2 d58E BAoU HQSARZ o &% A Fof
A S5(pls=5.45)= 7 wL d&FS B4 1
HER 2 7kA] UHOR 428 HES HARTEH
CoMSIA Bty HQSAR Wi o3 o2 A3
7t Ee A F4E dEde Bt
oj¢b Zo] CoMSIA %, 3D QSAR #WHE&
2D QSAR(Kubinyi, 1993) 2 HQSAR %4

Table 4. Predicted fungicidal activites (pls)” by the
two methods of unknown compounds

Fungi No. Sub(X) CoMSIA HQSAR Dev.

Rl 40GHs 424 415 009
R2 3-F, 40CH; 423 420 003
pe R3” CH-CE; 406 447 04
R4” COCOA 422 450 028
R5 4CHS 418 463 045
R6 4-OPOH 38 470 087
S1 3-CHs4-C(CHs)s 420 479 059
$2 3-CH, 4CFs 421 424 003

SPC S3 3-C(CHs)s, 4-CHs 404 477 073
54 3-GHs, 4C([(Hs)s 420 512 09
S5° CH,-CH=CH-CH;-
C(CHs)s
ICalculated according to the two model in Table
2. with atom fit alignment., YThe substituent was

bonded to the oxygene atom (O;) in stead of
phenyl group., Dev=CoMSIA-HQSAR

4.03 545 142

(Heritage %5, 1999) Z o] ¥lste] vl ¢
Fsg shdel ol 3 HEHon
ot Agd(Kim, 1993)8 7t i gle

F oot ARE E9 o,

e o (o
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e

ZAle =

B oop= 2009 s34 E43 ok, )
) A= 9 (Computer software) BZEFol 2l3td
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Comparative molecular similarity indices analyses (CoMSIA) and hologram quantitative structure act-
ivity relationship (HQSAR) on the fungicial activity of 2-N-benzyl-5-phenoxy-3-isothiazolone derivati-
ves against phytophthora blight fungus.

Nack-Do Sung* and Ki-Hyun Kim' (Division of Applied Biology & Chemistry, College of Agriculture,
Chungnam National University. Taejon 305-764, Korea., 'Yoo-Sung Chem. R & T. Co., Ltd. 162, Sangseo-Dong
Daeduk-Ku, Daejon 306-120, Korea)

Abstrat : Two different QSAR methods, the comparative molecular similarity indices analyses (CoMSIA)
and hologram quantitative structure activity relationship (HQSAR) are studied for the fungicidal activities
(plso) of 2-N-benzyl-5-phenoxy-3-isothiazolone derivatives against sensitive (SPC: 95CC7105) and resisitive
(RPC: 95CC7303) phytophthora blight fungus (Phytophthora capsici). According to the findings from these
QSAR investigation, the cross-validation value, ¢’ and Pearson correlation coefficient, ? in the two
methods were CoMSIA: RPC; ¢*=0.675, 1’=0942, SPC; ¢*=0.350, r’=0876 and HQSAR: RPC; q’=0.519,
?=0.869, SPC; ¢’=0.483, =099, respectively. Therefore, the two models of comparative statistical
significance were obtained. From the CoMSIA contour maps, the important factors for selective
fungicidal activity against RPC are to be expected that the lower hydrophobic and not bulkiness
substituent as hydrogen bonding acceptor have to introduce to meta and para-position (C1-C6) on the
phenoxy moiety. And the results of prediction suggest that HQSAR method showed higher fungicidal
activity than CoMSIA method.
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