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chloro (37.8ppm), 2-chloro (318.7ppm), MCS (20. 1ppm),
4ppm), 3-(o-nitrophenyloxy) (11.8ppm), 3-
(946. 2ppm), 2-(hydroxymethyl) (248.4), 2-

Introduction

It was reported that 2-thiocyanomethyl-1, 2-
benzisothiazolin-3-one-1, 1-dixide( I ) has a high

antifungal activity against some fungi, such as
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Among the 3-substituted sulfonazole deriva-
tives, 3-allyloxy-1, 2-benzisothiazole-1, 1-dioxide
(Oryzamate, ) has been reported to show a
high antifungal activity especially against Pyr-
icularia oryzae®

OCH,—CH=CH,

Alternaria solani, Monolinia fructicola and |

Stemphlium sarcinaeforme.” Further, the fung- VAVAN

icidal activities of 2-alkyl® and 2-(aryl) alkyl l\)\/

carbamoyl® derivatives have been reported. S0,

0 I

/\/”\ Recently, leaf and neck blast disease of rice
{1} N—CH,SCN plants by Pyricularia oryzae became a serious
\/\562 problem in Korea. In view of this situation, it
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seemed urgent to develop a new effective fung-
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icide against this disease. Thus, some derivati-
ves of 3-o0xo-1, 2-benzisothiazole-1, 1-dioxide
were synthesized, and their antifungal activity
against Pyricularia oryzae has been tested by
the agar medium dilution method.

Material and Methods

1. Synthesis of the candidate compounds

Melting points of the ccmpounds were not
corrected. Infrared spectra and PMR spectra
were determined on a Beckman Mcdel ACCLAB
9 spectrcphotcmeter and the Varian Associated
A-€0 protcn NMR spectrcmeter, respectively.
Tetramethyl silane(TMS) was used as the int-
erral standard for proton NMR. 3-Allyloxy
derivative(J ), 3-chloro(ll) and multichlorina-
ted(MCS, XII) derivatives were synthesized by
an established method.®

1.1 3-Oxo-2-chloro-1, 2-benzisothiazole-1, 1-
dioxide(l) : The mixture of (V)(0.Emole) or
its sodium salt(0.fmole) and 20~3Cm! of FOCl;
was refluxed with stirring for 3 hours. The
excess POCl; was than distilled under reduced
pressure. The residue was pcured into 4CCml
of the cold water, filtered and dried
The structure was confirmed by IR and PMR
spectra: 70% yield; mp 216~217Ce (lit. mp215~
216°C). 151 [R(nujol) 1680, 1£85, 1304, 11E0
cm~!'; H-NMR(CDCly)é8. Oprm(s, 4H).

1.2 3-Nitro and aminoaryl-1, 2-benzisothiaz-

in air.

ole-1. 1-dioxide: 0.02 mole of(]]) was reacted
with the corresponding aryl alcohol(0.03 mole)
at the rocm temperature for 2~3 hours in ace-
tone urder the basic condition. The reaction
mixture was poured into 400ml of the cold
water with stirring. The prcduct was filtered
and dried in air. The followings are .physical
characteristics and yields cf the isolated prod-
ucts.

3-(p-nitrophenyloxy)-1, 2-benzisothiazole-1, 1-
dioxide(V[) : mp 19€~192°C(lit. mp 192°C)®;
909 yield; IR(nujol) 1570, 1500, 1310, 1345,
1150, 1240, 1025cm~!; H-NMR(acetone-dg)s 7.
4~8.4 ppm(m, 8H).

3-(o-nitrophenyloxy)-1, 2-benzisothazole-1,1-
dioxide(Vl) : mp 232~234°C(lit. mp 236°C)%;
93% vyield; IR(nujol) 1570, 1495, 1300, 1335,
1130, 1240, 1¢65cm~'; H-NMR(acetone-dg)s 7. 2
~8.4 ppm(m, 8H). 3-(p-aminophenyloxy)-1,2
-benzisothiazole-1, 1-dioxide(Vll) : mp275~280
°C; 85% yield; IR(nujol) 3360, 3260, 1£80, 1340,
1130, 1235, 1030cm™!'; H-NMR(CDCl;+DMSO-
de)s 4.0(s, 2H), 7.2~8.2 ppm(m, 8H).

1.3 2-Allyl-1, 2-benzisothiazolin-3-one-1, 1-
dioxide(IX) : The mixture of(V) (0.05 mole),
NaOH(0. 075 mole), allyl chloride(0. 065 mole)
and 3Cm! of DMSO was reacted at 106°C for 3
hours. The reaction mixture was ccoled to the
rocom temperature, and then poured into 30Cml
of cold water with stirring. The prcduct was
extracted with three 100m! protions of ether
and dried over anhydrcus MgSO, The solvent
was removed using the rotary evaporator. The
crude product was recrystallized with benzene:
809 yield; mp 80~82°C; IR(nujol) 1710, 1600,
1575. 1350, 1170, ¢80, 93Ccm~!; H-NMR(CDCl;)
¢ 4.45(d, NCH,-), 5.35(d, C=CH,), 6.0(m,CH
=C), 8 Oppm(s, 4H).

1.4 2-Hydroxymethyl-1, 2-benzisothiazolin-3-
one-1, 1-dioxide(X) : A slight mcdificaticn of the
method reported by Horst” was used for the
synthesis of the title compound. The mixture of
(V) (0.1 mole), &ml of formalin(37%) and 60
ml of H,O was refluxed for 1 hour. The reac-
tion mixture was then cooled to the room tem-
perature and filtered. The crude preduct was
washed with water, and dried in air: 90% yield;
mp 126~127°C(lit. mp 128°C)?;IR(nujol) 3250,
1600, 1560, 1300, 1i50cm~!; H-NMR(acetone-
de)é 5.3(s, 2H), 6.0(s, 1H), 7.9ppm(s, 4H).
1.5 2-Chloromethyl-1, 2-benzisothiazolin-3-one-
1, 1-dioxide(XI)

The mixture of (X) (0. Imole), 8ml of SOCI,,
50m! of CHCl, as the solvent and the catalytic
amount of FeCl; as the catalyst was refluxed
for 1-1.5 hours. The solvent was then removed
from the reaction mixture using aspirator. The
residue was cooled to the room temperature and

poured into 400m! of the cold water with stir-
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ring, filtered and dried in air: 97% 7yield; mp
140~144°C(lit. mp 145~146°C)™; IR(nujol) 17
10, 1565, 1300, 1160, 730cm~; H-NMR(acetone-
de)s 5.7(s, 2H), 8.1ppm(s, 4H).

2. Antifungal activity

The stock solution(1,000 and 10, 000ppm) of
each of the candidate compounds synthesized
were made by dissolving them in acetone. For
the activity test, the stock solution were diluted
to the appropriate concentrations. The activity

test was carried out at tke range from 6. 25ppm

to 4, 000ppm.

Pyricularia oryzae was isolated from the
Agricultural Experimental Station, College of
Agriculture, Gyeongsang National University,
Jinru, Korea in 1983. This fungus was allowed
to sporulate on Misato’s medium® for 2 weeks
at 28°C.

Antifungal activity of the candidate compou-
nds against Pyricularia oryzae was determined
by the agar medium dilution method. The cult-
ivation was performed for 12 hours at 28°C.

Iso(the concentration for £0% inhibition of ger«
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mination) values were estimated by the method
of Finney® and Fischer et al.!® using PDP 1134
(DEC Co.) computer.

Results and Discussion

An outline of the synthetic pathways for the
synthesis of nine derivatives used in this study
is given in Scheme 1 to 4.

The antifungal activities of the candidate
compounds were shown in Table 1.

Among ten derivatives, 3-(o-nitrophenyloxy),
MCS, 3-(p-nitrophenyloxy) and 3-chloro analo-
gues were highly effective against Pyricularia
oryzae. The order of activity of the derivatives
was as follows;

3-(o-nitrophenyloxy) >MCS>3-(p-nitropheny-
loxy)=3-chloro>>2-chloromethyl>3-allyloxy>
2-hydroxymethyl>2-chloro>2-allyl>3-(p-ami-
nophenyloxy)

The strongest antifungal activity was shown
by 3-(o-nitrophenyloxy) derivative(Vl). This
candidate compound was found to be more
active (20 times) than 3-allyloxy derivative(] )
which has been known to be the effective ingr-
edient against Pyricularia oryzae. And 3-(o-
nitrophenyloxy) derivative(Vl) was more effec-
tive than 3-(p-nitrophenyloxy) derivative(V)
for the antifungal activity to this fungus. But
the activity of 3-(p-aminophenyloxy) derivative
(Vll) against this fungus was lower than (V)
and (V). Among three chloro-substituted deri-
vatives, MCS was shown the strongest antifun-
gal activity against Pyricularia oryzae.

In general, 3-substituted derivatives, such as
3-chloro( ) and 3-allyloxy () were more
effective than 2-substituted derivatives such as
2-chloro(V) and 2-allyl(IX) derivatives.

Abstract

Some derivatives of 3-oxo-1, 2-benzisothiazole
-1, 1-dioxide were synthesized, and their antifu-
ngal activities against Pyricularia oryzae was

determined by the agar medium dilution method.

I;0 values of the candidate derivatives were
shown to be as follows; 3-chloro(37.8ppm), 2-
chloro(318. 7ppm), MCS(20. 1ppm), 2-allyl(946.
2ppm), 3-(p-nitrophenyloxy) (35.4ppm), 3-(o-
nitrophenyloxy) (11.8ppm), 3-{p-aminopheny-
loxy) (1643.2ppm), 2-chloromethyl(192.7ppm)
and 2-hydroxymethyl derivative(248. 4ppm).

Table 1. The antifungal activities(Ise values)
against Pyricularia oryzae of the
candidate compounds

Compounds Substituents Iso(ppm)
I 3-allyloxy 212.7
il 3-chloro 37.8
N 2-chloro 318.7
v 3-(p-nitrophenyloxy) 35.4
Vi 3-(o-nitrophenyloxy) 11.8
Vi 3-(p-aminophenyloxy) 1643.2
X 2-allyl 946. 2
X 2-hydroxymethyl 248. 4
X 2-chloromethyl 192.7
Xi multichlorinated (MCS) 20. 1
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