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Abstract

Fungicidal activity has been examined for a series of substituted phenylhydrazono-3-
methyl-1,2-isoxazol-5-one against plant pathogenic fungi.

3-methyl isoxazol-5-one was obtained from ethyl acetoacetate and hydroxyl amine. Final
products were prepared by aromatic diazo coupling with 3-methyl isoxazol-5-one.

Fungicidal activities against Rhizoctonia solani, Colletotrichum gloeosporioides, Cladosporium
cucumerinum, Pythium ultimum were tested and Pythium ultimum was selected for
quantitative measurement of activity.

Methyl, halogen, nitro derivatives possessed high fungicidal activity at p-, o-, p- position,
respectively. Methyl, halogen derivatives were much more active than alkoxy, nitro
derivatives and the order of activity of halogen derivatives was F > Cl> 1L This result

implied that the activity was related to the molecular volume of substitutents.
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Phenyl Hydrazono-3-methyl-1,2-isoxazol-5-one

1) 6.25g ethyl acetoacetate, 3.47g hydroxyl amine
hydrochloride, 2.65g sodium carbonate anhyd-
rous® 60ml ethaol/water EFA4 1, v/v)ol
& F AT B ERAAT

2) 25g aniline€ 64g 2% Q4H35%), 6.6g &, 15¢
dgd =9 ¥ 28% sodium nitrite 5§ 5
mlE 583 5C oj3te] 2me)A A s}sigich
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oA g F FedA 34 o wHEAAC
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%8 phenylhydrazono-3-methyl-1,2-isoxazol-5-
one?]l &%+ 'H-NMR ¥ GC/MSZ #<ldle &3
£ §33 37 Table 1, Table 29] JeRHUCH
Chloroform-d &1l 3} A] hydrazone Z2%¢] protond)
chemical shifte 12.5~129ppmolAl #FF=oH,
isoxazole & W2 3-methyl proton2 2.3~2.4ppm,
phenyl 2|2 protone 6.9~7.8ppmolA A
alkyl, aromatic ring proton®] chemical shift® Btk

O H", Heat
—)
N—NH
R

R=hydrogen, alkyl, alkoxy, nitro, halogen

Fig. 1. Synthetic strategy of substituted phenyl hydrazono-3-methyl-1, 2-isoxazol-5-one
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Table 1. Electron-impact (EI) mass spectra of substitutited phenyl hydrazono-3-methyl-1,

2-isoxzol-ones.

No. Substituten(R) m/z values(intensity, %)

1 H 203(M*, 67), 91(100), 60(46)

2 o-methoxy 233(M*, 100), 120(91)

3. p-isopropyl 245(M*, 600), 230(100), 133(d4), 118(66), 91(44)
4 p-methyl 231(M*, 100), 216(72), 119(71)

5 2,6-dimethyl 231(M*, 54), 186(27), 118(100), 91(56)
6 3,4-dimethyl 231(M*, 79), 213(15), 119(100), 91(38)
7 p-nitro 248(M™, 55), 230(69), 136(99), 90(100)
8 o-fluoro 221(M", 63), 203(22), 109(100), 83(23)
9 m-fluiro 221(M*, 23), 230(20), 109(100), 83(30)
10 o-chloro 237(M*, 67), 219(18), 125(100), S0(26)
11 m-chloro 237(M*, 61), 219(18), 125(100), 90(26)
12 p-iodo 329(M™*, 100), 217(60), 90(41)

Table 2. Melting points and '"H-NMR chemical shift of substituted phenyl hydrazono-3-methyl-

1, 2-isoxazol-5-ones.

No. Substituten(R) m.p(C) 'H-HMR(TMS?, chloroform-d, ppm)

1 H 196—198 24(s, 3H) 7.2—7.3(m, 2H) 7.4—7.5(m, 3H) 12.7(s, 1H)

2 o-methoxy 168—170 2.4(s, 3H) 4.0(s, 3H) 6.9—7.1(m, 2H) 7.15—7.3(m, 1H) 7.7—7.8(m, 1
H) 12.9(s, 1H)

3 m-methoxy 171—173  24(s, 3H) 7.15—7.3(m, 1H) 7.7—7.8(m, 1H) 12.9(¢s, 1H)

4 p-isopropyl 119 1.25(m, 6H) 2.5(m, 3H) 3.0(m, 1H) 7.2—7.5(m, 4H) 12.75(s, 1H)

5 o-methyl 168—170  2.35(s, 3H) 2.6(s, 3H) 7.2—7.4(m, 4H) 12.85(s, 1H)

6 p-methyl 167—169  2.36(s, 3H) 2.43(s, 3H) 7.15—7.19(m, 1H) 7.2—7.25(m, 1H) 7.3—7.35
(m, 1H) 7.70—7.75(m, 1H) 7.29(s, 1H)

7 2,6-dimethyl  129-—-130 2.34(s, 3H) 2.5(s, 6H) 7.13(m, 2H) 7.26(m, 1H) 12.7(s, 1H)

8 3,4-dimethyl 186 2.25(s, 3H) 2.24(s, 6H) 7.1—74(m, 3H) 12.6(s, 1H)

9 p-nitro 178 2.25(s, 3H) 7.25(s, 2H) 7.5(m, 1H) 8.4(m, 1H) 12.6(s, 1H)

10 o-fluoro 137 2.4(s, 3H) 7.0—7.3(m, 4H) 12.6(s, 1H)

11 m-fluoro 215 2.4(s, 3H) 7.1—7.3(m, 3H) 7.7—7.9(m, 1H) 12.8(s, 1H)

12 o-chloro 172—173  24(s, 3H) 6.85—7.0(m, 1H) 7.1—7.19(m, 1H) 7.2—7.25(m, 1H)
7.3—7.5(m, 1H) 12.6(s, 1H)

13 m-chloro 168 24(s, 3H) 7.12—7.22(m, 1H) 7.32—7.48(m, 2H) 7.75—7.82(m, 1H)
12.9(s, 1H)

14 p-iodo 205 24(s, 3H) 7.18—7.28(m, 2H) 7.32—742(m, 1H) 746—7.52(m, 1H)

12.6(s, 1H)

a. Tetramethylsilane
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Table 3. Fungicidal activities® of substituted
phenyl  hydrazono-3-methyl-1,2-isoxa-
zol-5-one against four fungi.

i
No.  Substituent Inhibition(%)

CC CG RSS! PU

1 H NI NI 41 100
2 o-methoxy 20 NI 71 90

3 m-methoxy 30 NI NI 90

4  p-isopropyl - 45 34 44 97

5 o-methyl NI NI 46 90

6 p-methyl 30 48 70 100
7  26-dimethyl NI NI 38 99

8 34-dimethyl NI NI NI 81

9  p-nitro 90 80 65 100
10  o-fluoro 95 63 86 100
11  m-fluoro 30 32 61 97

12 o-chloro 78 53 80 97
13 m-chloro 50 60 84 100
14 p-iocdo NI 32 52 78

15 ferimzone 90 47 66 84

16 triadimenol 97 68 78 84

. Concentration of teasted compound solution-50
ppm

. C.C—Cladosporium cucumerinum

C.G— Colletotrichum gloeosporioides

. RS—Rhizoctonia solani

. P.U—Pythium ultimum
No Inhibition
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Table 4. Inhibition(%) and ECs of substituted phenyl hydrazono-3-methyl-1, 2-isoxazolone against Pythium

ultimum.
Inhibiti
No. Substituent Fwe nhibition(%) ECs
50 ppm 5 ppm 1 ppm 0.5 ppm 0.1 ppm ppm uM R?
1 H 203.20 100 79 43 35 21 1.009 5.400 097
2  m-methyl 217.22 99 80 53 56 29 0.500 2.302 0.97
3  p-methyl 21722 100 78 64 68 26 0.333 1.533 0.89
4 m-methoxy 233.22 90 71 49 41 11 1.369 5.870 0.97
5 o-fluoro 221.19 100 83 64 48 32 0.423 1.912 0.97
6 o-chloro 237.64 96 80 50 39 35 0.665 2.798 0.94
7 m-chloro 237.64 100 84 56 44 37 0.461 1.940 0.95
8 m-nitro 248.19 91 83 40 21 12 1.728 6.962 0.90
9 o-nitro 248.19 93 62 39 47 21 1.337 5.387 0.95
10 p-nitro 248.19 100 59 46 25 15 1.782 7.180 0.97
11 triadimenol 295.76 84 39 —b 41 0 0.607 2.052 0.86
a. Fomula Weight
b. Not Tested
phenylhydrazo 31§&o] W2 &4& HArke A 2 of

€ 23 29a g A N@r)e] B 42
9 ARHNE JeEiE Aoz HArh Ywiyoez
QSAR o =€ thgE parametert A E#HAI T
£ parabolic ¥elel BAo] BAE dFT HH
A€ AYE F$7 d4dd, 2 dFME nitro?]
9 A% on op MR™e 27 071, 078, 742X
phenyl ring®} ortho, meta, para X &5 75 &4
< 29 3}gEF vz oj¢ Z §& AUH, 94
gAol wgkd WABAJA H =A% 424 000,
0.00, 1.002 ©l$ I He nz{E o, AXNEY=E =
92 A#9 23 HAA A A5G4 &
)= o]ok & parabolic FEhe VA SAFHL
5 & AUk

a#uy olgh e FHe A AN e ndd
258y 429 237 g e ARV H
2@ Ac=z Amsn ¢OZ phenyl ringd EF
3}ed heterocycle, hydrazo7]| & o4 delz W3}
of U@ fungi WA 27=He 3 729 Y&
Az 2z gt

Hydrazone 232 A JAYPE F FE2E AMS
¥+ A& ferimzone, drazoxolon, metazoxolon 52
2 a2 7 e AgHe] Aok & AFelMe hyd-
razone A R HAl BFFFY formamidine, tria-
zene 52 toxophore2A & JXE FPsaA &
= Axo 4oz YxHOF hydrazoned HI}E
% isoxazolone FrEAE ¥A, 7L HAHAh

Ethyl acetoacetate®} hydroxyl amineolA #AR
isoxazolone©l aromatic diazonium coupling® %34
HZ MES U

H48 16F AYEEY I 849 Rhizoctonia
solani, Colletotrichum gloeosporioides, Cladosporium
cucumerinum, Pythium ultimumo] st AT A
3}, I @7 &8t Pythium ultimumol 72§ §4&
Bglon olg FA TFE, ECo& AN 1 84
AT E v w3l]th. p-methyl, o-fluoro, m-chloro X}&
A7y A 84L& RYch



dh % ! X & Phenyl Hydrazono-3-Methyl-1,2-Isoxazol-5-One fxAle] A3 AAFA 245

. Steven O. Duke, Julius J. Menn and Jack R.Pli-
mer(1993) ! Pest Control with Enhanced Enviro-
nmental Safety, American Chemical Society,
pp.1—15

. Kenneth A.Hassall(1990) . The Biochemistry and
Uses of Pesticide, 2th ed. VCH publisher Inc.
pp.335—344

. Clive Tomlin ed(1994) : The Pesticide Manual,
10th ed., Crop Protection Publications, p.1081, p.
1104

. Gyorgy Maltolcsy, Miklos Nadasy, Viktor Abdri-
ska(1988) : Pesticide Chemistry, Elsevier, New

York, p.411

10.

. Fox H. M., Geoghegan M. ], Sik J. A. and Sum-

mers L. A(1963) : Ann. appl. Biol, 52, pp.33—44

.. Corwin Hansch ed.(1990) : Comprehensive Me-

dicinal Chemistry, vol
pp.708—710

6, Pergamon Press,

. Summers LA., Freeman P. F. H. and Shields D.

J.(1965) : J. Chem. Soc., pp.3312—3318

. Marshall Sittig ed.(1982) . Pesticide Manufactu-

ring and Toxic Material Control Encyclopedia,
Noyes Data Co., pp.355—356

. Corwin Hansch(1990) : Comprehensive Medicinal

Chemistry Vol 4, Pergamon Press, pp.196—198
Hansch C., Leo A, Unger S. H, Kim K. H,, Ni-
kaitani D. and Lien E. J.(1973) : J. Med.Chem,
16, p.1207



