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Pyricularia oryzae, Fusarium axysporum f. sp. sesami, Valsa ceratosperma 2 Boiryiis cinereas] T g+

AL AAFS 50% AEItE TA (Al TXR-FFEA FRAAES SARYHOR
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T4 AFA (HB)H 24 #A Q) dectronic effect(o), steric effect(B;) 223 hydrophobic
effect(n) 2 AHHTE P oryzae?} F. axysporum f. sp. sesemi®] o EAo] st 23712 4
Ao Bi=140A, (H)$} 6=007~0.15, (H)o]iL V. ceratosperma®} B. cinereadl thakoi = 2z}
7} 0=0.23~0.28, (C1)3} #=0.70, (CL)o)l2on] 71¢ st g9 (1a)8h (Id)9 +

Z2-ZABA7E AEFIATG (19909 59 119 H4, 1990d 99 209 ).
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1H-benzotriazole(BT) 3} formaline2. 2 FE A%
1-(hydroxymethyl)benzotriazole & chlorinationd}e] 1-

— 231 —



— 232 —

355 318} 3] 7] A 334 (1990)

Table 1. Analytical and spectral data of ( I )~ (1), BTCH,-Y-phX

Compds. ¢ Yield OsMP.  UVima¥  Mass(M") Cale. (%) Found(%)
No. X Y (%) () (nm) (m/e, %) C H N C H N
() (log ¢)
(1a) 24-(N0), O 70 145~148 255(4.25) 315(3) 4953 288 222 4957 290 2225
(Iby 4-No, 0 80 135~137 290(4.15) 270(1) 5778 373 2073 5769 290 2225
(Ic) 4-CN 0 82 130 245(4.36) 150(12) 6729 403 2233 6722 400 2235
(1d) 4-Cl 0 8 73~75 255(3.68)° 259(5) 6013 388 1618 6009 392 1612
(Ie) 4-H 0 87 67(68) 255(389) 225(8) 69.32 492 1865 6913 48 1860
(1) 35-(CH). O %0 70 255(3.90) 254(14) - 7113 599 1659 7110 604 1661
(Ig) 4-CH; 0 92 7 255(384) 239(6) 7028 548 1756 702 545 1752
(Ih) 4-0CH, 0 % 80~83 255(385) 253(2) 6587 513 1946 6590 510 1650
(Ta) 4-NG, S 8 128~130 255(4.10) 2863(3) 5454 350 1958 5450 352 1961
(Tib) 4-Cl S 8 92~95 255(4.11) 275(9) 562 366 1524 5670 368 1530
(He) 4-H S 8 79~8 255(4.00) 241(12) 6471 460 1741 6475 458 1744
(Id) +CH, S 90 89~91 255(4.05) 255(6) 6586 513 1646 6590 518 1650
(Ile) 4--Bu S 93 101~103 255(4.06) 297(5) 6860 644 1413 6860 650 1415
(1mf) N - 85 57(59) - 174(3) 4827 347 4830 4830 350 4832
a . In chloroform, b : Observed pKa 6.30, ¢ : In methanol, d : Not X substituent.
(chloromethyl)benzotriazole S &4 (obs. mp. 137°C MO ¢4== EHT 313° (QCPE#344)& ©]-&3}o]

(it : 136~1377C)) & t}gol phenol thiophenol &
ZAE 718l 14%2) A =L 1-(phenoxymethyl)ben-
zotriazoles'” (Ia~1h) ¢} 1-(thiophenoxymethyl)ben-
zoriazoles*(Ma~Id)F =X 2 1-(azidomethyl)ben-
zotriazole(TM) & A5+ 2™ NMR spectra®e} £-21
A8 (Table )Z 2E 712 E2& elsigoh

MO &4=2f QSARAIQ| H|4t

Table 2. Physicochemical parameters for substituents(X)

of (I)~(Il) used for correlations

X 0 ' B HB
24~(NOy), 1494 —0.56° 20
4-NO, 0.78 —0.28 1.70 1.0
4-CN 0.66 —057 1.60 10
4-Cl 023 0.71 1.80 00
4-H 0.00 0.00 1.00 0.0
35-(CHs), —0.14° 1.08° 00
4-CH, —-0.17 0.54 152 0.0
4-0CH; —0.27 002 135 10
4-t-Bu —0.20 172 259 0.0

a ! The = values from partition coefficients measured using octanol-
water solvent system and substituted benzene solute, b : Unit is ang-
strom, ¢ © 2o, d : Ref. 15.¢ : 3n.

CYBER 1708 computerZ A4tsigomn o7}
physicochemical parameter(Table 2)""E3} antifungal
activity9}2] QSARA]2 QSAR-PC : PARPE o] &3}
o] 386SX PCZ A4tsl it

QSAR29] A|te] o] & o A&
7}(X)ol i3t physicochemical parameter= o 87}
7t AEEHR o FaEA #AE ddsted A
Z|%}t35l parameter S 2+ hydrophobicity(z)'®, Ham-
mett] X&) (o), HZEY A4(HB) H#
STERIMOL parameter®<] B, At4+5 AF&-31 %0}

3} lead compound&

-2y

T4 AR Y 7Fe ez $AEH
A R FAMN AeR FFRE g 2HL 271C(+
1'C)N A Pyricularia oryzae(PO) (8] =E9 )=
7V Fusarium oxysporum f. sp. sesami(FOS) (A7) A|&&
)8t Valsa ceratosperma(VC) (Al3 Febg )&= 1
F3b, 183 Boirylis cinerea(BC)(AY ITFo|H) =
23C(£1C)A 4~59 olh

A% g2 (D~WE acetonedl] = RO E A%
9 FE7t HES I3 Hd A potato dex-
trose agar(PDA) ol 7}3te] 83 T thE petri
disho] ¥F3te] g s|ayPoz FAF 4Ao| 50%
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o} ol LukvIvt ERstH 2H g9 Fol A=
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n2hHAe| A pH 4.0 & AR
t}. Hydroxymethylbenzotriazole®] chlorination©. 2 <
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gfo] Atsleo] 3= FEZAP X-X3 phenol F
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== B 10]8

T mE

EA o= SNF 9 dhgo] dAEH X371(X)7F A
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T (Table 1) $lti.

TRHOE FHF (Ib)2] pKa 4FE oF 63(Ka
=50x107) 2 2 benzotriazole (pKa 8.2) 8.t} 743t ok
472 FA o] et

JIEEAS MO B

71482 Ca-0 AS 3 AF 202 benzotriazol-1-
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AE AR FHWG=0)wA=ANE F27t 7t
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Antifungal activity (po)

2871 (X)ek YAt Wglel] o (I)~(IDRFE
AEe FIFBA(Table 3)2 Mr} (De] (POYS
(FOS)xck (BOY&H (VOO o & |%E v|A 1
o Me] 7P A& FaedE Bk

Table 3. Antifungal activities(ply)® of (I)—(l) in vitro against the four fungi

Compds. (PO)* (FOS)* (ve)! (BC)®
No.

Obs. Cale!  (A)  Obs. Cale! (A Obs. Cale! (A Obs. Cale! (A)
(Ia) 350 342 4.20 418
(Iby 290 295 000 29 296 —001 340 339 —001 368 369 —001
(Ie) 300 299 001 308 306 002 350 350 000 381 379 002
(Id) 367 366 001 367 365 002 392 392 000 39 393 001
(Ie) 365 365 000 365 365 000 375 374 001 381 383 —002
(If) 304 302 002 317 317 000 365 364 001 371 372 —001
(Ig) 323 324 —001 320 324 —004 360 361 001 372 369 003
(Ih) 315 314 001 315 311 004 355 354 001 362 362 000
(Ia)" 230 2.00 3.25 3.54
(Iby* 321 3.21 372 3.74
(Ie)» 330 348 3.70 364
(Od* 313 3.20 3.60 3.63
(Te)* 306 3.11 3.50 3.60
(m» 276 2.86

a : Negative logarithm of the concentration for 50% inhibition of mycelial growth(pls) against the four fungi was measured by the agar medium
method as described elsewhere, b : P. oryzae(PO). Cultivation was for 15 days days at 26~28C, cd : F. oxysporum f. sp. sesami (FOS), V. cer
atosperma (VC). Cultivation was for a week at 27°C, e: B. cinerea (BC). Cultivation was for 5days at 23°C, f : The values were determined accord-
ing to the equations in Table 4, g : The difference between observed and calculated values, h : Omitted from the calculation.
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Parameter focusing
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&t7] 915t parameter focusing® & Al %38}

(POYol th& Fr @Al vl e o5t BIA) A
©]9] parameter focusing(Fig. 1) 2.2 2E] ply ko] 3.
20 ol4el (Ia)E AYE (1Id), (Ie), (Ig), (IIb)
2 (Ie)59 A AFEESC] TS o|Fx gon
ol FH9 U4 AFEEY EAL L F 2
t}. o]22E X87(X)2 Z(B)o] 1.00~1.80A0]
o’d7F 023~—017 M9 o3t Az} BA XA
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& Aot
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Fig. 1. Parameter focusing between B, and o constants
in fungicidal activity of (I) () and () (A) against P.
oryzae.
B, value of (Ia) is assumption value, 3. 40. Active compounds(lll
& A) ; Above ply=23.20.
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Fig. 2. Parameter focusing between z and o constants in
fungicidal activity of (I) (] and (I) (A) against V.

ceratosperma.
Active compounds (Ill & A) ; Above ply=3.65.
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Table 4. Correlation equations for the antifungal activity of (I) derivatives

Fungus EqNo. ¢ o 7 T B B HB Const. n? s r F
(PO) 1) —1.12 0.17 255 —17.10 8.20 6° 0.02 100 357.28
(0.13) (0.08) 0.22) (0.61) (0.39)
(FOS) (2 —1.44 044 1.94 —547 7.19 6° 0.06 0.99 32.99
(043) (0.27) (0.71) (1.94) (1.25)
VG (3) —1.85 087 ~—0.15 2.55 0.17 3.74 0.02 0.99 81.18
(0.15) (0.07) (0.04) (0.22) (0.04) (0.02)
(BC) (4) —1.16 067 —0.02 0.03 0.06 3.83 0.04 0.99 8.29
(028) (0.14) (0.07) (0.08) (0.08) (0.04)

a . The number of data used in the correlation., b : Stanard deviation., ¢ : Multiple correlation coefficient., d : Calculated F values., e : Not include

(Ia)and (If),f: Notinclude (Ia).

pl&0
4.0

3.5 Ola

256F

2.0 L L L L 1
0.5 1

sigma
Fig. 3. Relationship between fungicidal ‘activity (pls)of
(I) () and (@) (M), and ¢ constant in vitro against P,
oryzae.
(I) : plo=1.500—2.400"+3.50(r=0.86) and (II) : ply=0.446—3.67
*+3.30(r=0.98)
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Synthesis and quantitative structure-activity relationships(QSAR) analysis of 1-
(phenoxymethyl) benzotriazole derivatives as new fungicide

Nack-Do Sung, Chi-Hwan Lim, Woo-Young Choi, Thoug-Sung Ko and Ki-Sung Kwon (De-
partment of Agricultural Chemistry, College of Agriculture, Chungnam National University,
Daejon 305-764, Korea)

Abstract : The structure-antifungal activity correlations between the structure of fourteen new
1-(phenoxymethyl)benzotriazoles (I) (Y=0), 1-(thiophenoxymethyl)benzotriazoles () (Y =S5)
and 1-(azidomethyl)benzotriazole () derivatives were synthesized, and ‘their activity, fifty per-
cent inhibition of mycelial growth(pls), in titro against Pyricularia oryzae, Fusarium oxysporum f.
sp sesemi, Velsa ceratosperma and Botryiis cineren were investigated using a generalized QSAR
method. The activity of (I) was superior to those of (Il) and (. The effect of the substituents (X)
on the phenoxy group (I) was rationalized by a parabolic function of electronic (o), steric (By)
and hydrophobic parameter(z), and hydrogen bonding (HB). Where the optimal values of sub-
stituent on the fungicidal activity againt P. oryzae and F. oxysporum f. sp. sesami are Bi=140A;
(H) and 6=0.07~0.15;(H), and those of substituent on the fungicidal activity against V. cer
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atosperma and B. cinerea are 6=0.23~0.28; (Cl), z=0.70; (Cl), respectively. The most effective
compound ( I a) and ( T d) were examined in this study.



