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Table 1. Observed melting points, hydrolysis rate con-

stants(kobs. 1075/sec) and SCS(Ca-H) of N-[1-(ben- MOBl4=2l QSARAIS| 7|4t

zotriazole-1-yl)-arylJarylamine derivatives NARA}e TzHel EAT} HSAL Lolrs] 98

Compds. v P H 700 b SCS o] phenyl group i1l vinyl grOUp% %93k N-(e-ami-
No. © nobenzoyDaniline g =9 ¥x2 #3te] EHT'®QCPE
1a 40CH; 4H 90~92 375 214D 855 program #344)‘3&‘?.319’9‘& CYBER 170 computerZ ©]
1b 4-CH; 4-H 90 500 160D 857 23l BERAEMO) 52 ANety

1¢? 4-H 4-H 87 530 151D 863

1d° 4.Br AH  77~87 640 125D 866 Sz @ 37T 4Zk(bs. pls)® physicochemical

e 4CN  4H 90~91 655 122D 875 parameters2 -8 714 fE=A o AFHQ] 72 I
1f 3-NO, 4H 8 - - - 8.83 84 FA(QSAR)ZMME-S Hansch approach {1
1g 4NO, 4H 78~79 650 123D 884 o QSARPC:PAR Tz 138 o]&ate] PCa A4t

2a 4-H 4-CH; 82~83 800 100D 860

5 i i 2+ electroni
2b 4.H 4Br 107~108 370 217D 872 3l4t). Physicochemical parameter® 2+ electronic

2¢ 4-H 4-CN 127 019 4221D 873 effect(s), molar refractivity(MR, polarizability, cm®/M),

2d 4-H 4-NO, 116~118 0.11 76.38D 8.77 steric parameter(Es) 2 phenol systemoA Lol
#The values were obtained by UV spectrophotometrically hydrophobicity(m) 59 oj217}#] se}v] B7F HEHS
in 25%(v/v) aqueous methanol at 25 C. =%

Y Half-life time at pH 7.0, D : Day
9 Substitutent chemical shifts(ppm) of methylene group
(Ca-H) were measured by NMR spectrometry in deute-
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roacetone at 25T, MS(m/e%) : M*1, 301(5). 2 gxel MOogs
D& M, 378(7)° wd 232191 N-(a-aminobenzoylaniline ##}¢] X-%]

Table 2. Observed and calculated fungicidal activity(plso)® of (1) and (2) derivatives in vitro against the four
fungi

Fusarium oxysporum Pyricularia Valsa Botrytis
Compds. fsp. sesami oryzae ceratosperma cenerea
No.
° Obs. Calc? Dev. Obs. Calc? Dev. Obs. Calc.® Dev. Obs. Calc? Dev.

1a 3.00 290 0.01 329 321 0.08 382 397 —015 434 426 0.08
1b 322 342 —-0.20 332 348 —-0.16 372 385 —013 420 - 438 —0.18
1c 3.00 295 0.05 333 334 -001 3.60 347 0.13 418 422  —-0.04
1d 410 392 0.08 3.84 383 0.01 440 4.26 0.14 458 445 0.13
1e 296 293 0.03 327 336 —0.09 373 373 0.00 421 411 0.10
1f 325 325 0.00 384 351 0.33 384 393 —0.09 414 418 —0.04
1g 300 320 —0.20 333 349 -—0.16 38 391 -—-0.07 406 446 —0.10
2a 310 315 —-0.05 350 343 0.07 354 363 —0.09 420 421 —0.01
2b 328 328 0.00 373 373 0.00 383 374 0.09 418 419 -001
2c 294 286 0.08 334 385 —-001 364 366 —0.02 426 4.22 0.04
2d 299 394 0.05 340 345 —0.05 358 370 —012 424 421 0.03

?The growth inhibiting activity was expressed as the pls, negative logarithm of the molar concentration for
50% inhibition of mycelial growth, (Is)) in vitro against Fusarium oxsporum f. sp. sesami(Cultivated for a week
at 27°C), Pyricularia oryzae(Cultivated for 15 days at 26~28 ), Vaisa ceratsasperma(Cultivated for 6 days at 27 T)
and Botrytis cenerea(Cultivated for 5 days at 23 C).

"The values were calculated by equations in Table 4.
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Table 3. LFER analysis on each cases of N-[1-((benzotriazol-1-yl)-aryl]larylamine derivatives

c Sub Charton SL
ases o %R %L ratio %R %F ratio®
SCSY X 5000 4100 1.44 1037 5963 0.68
Y 740 9260 0.08 502 9498 005
X & Y 5475 4525 121 3736 62.84 0,59
log k" X 6042 3858 2.27 6429 3571 1.80
y 6229 3731 168 5823 4177 1.40
X & Y 5160 4831 109 4573 5427 0.84
pla(BC) X 7658 2342 327 7013 2087 235
Y 7110 2890 246 7234 2766 2,62
X & Y 7347 2653 277 6357 3643 174

“Substituent chemical shift(ppm) of methylene group(Ca-H) were measured by NMR spectrometry in acetone-

de at 25 OC.

YThe values were hydrolysis rate constant of (Ic) at pH 7.0 and at 25T.

Y%R/%L(or %F)

Table 4. Correlation equations” on the fungicidal activity of N-[(benzotriazol-1-yl)arylJarylamines in wvitro

against the four fungi

Fungi Eq.No. n(X) n(Y) XMy 3o const n S F r

FOS) 1 0.901 0.338 —0.214 2954 11 0.140 16.60 0.936
(0.129) (0.133) (0.106)  (0.070)

(PO) 2 0.544 0.456 0.100 3.335 11 0.160 4.15 0.800
(0.205) (0.208) (0.190) (0.124)

[\%®) 3 0450 —0.011 0.037 3.394 11 0.130 8.46 0.885
(0.139) (0.143) (0.023) (0.159)

(BO) 4 0.245 —0.028 —0.230¢ 4224 11 0.110 2.67 0.730
(0.107) (0.106) (0.104)  (0.051)

“Figures in parameters are 95% confidenced interval.
253 DS

9X-substituent’s value(c,), n : the number of data are used in the correlation, s : standard deviation, F : calculated

F-values, r . multiple correlation coefficent
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Antifungal activity of N-[1-(benzotriazol-1-yl)aryl]arylamine derivatives and
guntitative structure-activity relationships{(QSAR)

Nack-Do Sung, Kyoung-Hoon Kim, Woo-Young Choi and Hong-Ki Kim*(Department of Agri-
cultural Chemistry, *Department of Agricultural Biology, Chungnam National University,
Taejon 305-764, Korea)

Abstract : A series of new N-[ 1-(benzotriazol-1-yl)arylJarylamine derivatives were synthe-
sized and their antifungal activities (pls) in vitro against Pyricularia oryzae, Fusarium oxys-
porum f. sp. sesami, Valsa ceratosperma and Botrytis cinerea were dertermined by the agar
medium dilution method. From the results of the quantitative structure-activity relationships
(QSARg) analysis, hydrophobicity(n), electronic(Zo) and molar refractivity(ZMg) parameter -
of X & Y-substituents on the phenyl group were also shown to be important factor in
determining the variation in the antifungal activity. 4-Bromo group substituents (1d & 2b)
were the most effective compounds and the half-life(T,~) on the hydrolysis of X(1) at netural
pH was about 1.5 day. Molecular orbital(MO) functions of substrate compound, linear free
energy relationships(LFERs) on the antifungal reactivity and the results of molecular design
were also discussed.



