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Antifungal activities of some diorgano—and triorganotin phenoxyacetates on some plant
pathogens and saprophytes were studied. Free phenoxy acetic acid did not suppress fungal
growth significantly. Upon diorganostannylation this compound acquired moderate
antifungal activity which was enhanced by triorganostannylation. Methylated or halogenated
analogues of dibutyltin phenoxyacetate were only moderately fungitoxic. Introduction of a
Cl-group in 2- or 4-position and CH3 group in 2-position of the phenyl ring of tributyltin
phenoxyacetate markedly enhanced antimycotic properties of the parent ccmpound,
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INTRODUCTION

Organotin derivatives of the type RnSnX,.n where R is an organic substituent
and X is the anion of an acid exhibit potent fungicidal properties (Van der Kerk
and Luijten, 1956, 1961). The main advantage of these compounds is their low
phytotoxicity, favourable degradation pattern and the lack of resistance by crop
pests. These compounds are quite extensively used in agriculture for disease
control (Smith, 1982 ; Blunden, 1984). Biocidal properties of many organotin
compounds depend on the nature of R, S, group and the X group (Bock. 1981).
Significant enhancement of the antifungal activity has been noted to occur through
combination of organotin moiety with other toxophoric groups (Mehrotra and
Dey, 1975 ; Srivastava et al., 1979). Mild mycotoxicity of phenoxyacetic acid and
some of its derivatives has been demonstrated by Merkel and Zawadowska (1962).
Some organotin derivatives of phenoxyacetic acid and some of its methylated
and halogenated analogues were synthesized by Chattopadhyay er al (1985) and
were characterized in detail by Holecek eral. 1986). Chaudhuri er al. (1987)
studied the antifungal activity of these compounds against human skin pathogens.
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The present paper evaluates the toxicity of organotin phenoxyacetates on some
plant pathogens and saprophytes.

MATERIALS AND METHODS

Aryloxyacetic acids were prepared by nucleophilic substitution reaction between
phenol or substituted phenols and chloroacetic acid in aqueous NaOH (Vogel,
A.1.1978). Different organotin aryloxyacetates were obtained in the yields of
78-92%, by azeotropic dehydration of the stoichiometric mixture of the respective
phenoxyacetic acid and bis tri (1-butyl) stannyl oxide or di ( 1-butyl) stannyl oxide
in benzene solution (Chattopadhyay et al. 1985). These compounds were colourless
crystalline solids with well defined melting points and were identified by IR,!*C
and 119Sn NMR spectra (Holecek et al. 1986).

The test organisms Curvularia lunata, Alternaria brassicae, Aspergillus flavus and
Fusarium oxysporum were collected from Mycology Laboratory, Department
of Botany, Calcutta University and maintained on Sabouraud’s agar slants.

The Minimum Inhibitory Concentration (MIC) of the test compounds were
determined by serial agar streak dilution method.

RESULTS AND DISCUSSION

Table 1 shows the antifungal effect of different aryloxyacetic acids and their
dibutyl and tributly tin derivatives on various plant pathogens and saprophytes.
Free phenoxyacetic acid with chloro and methyl substituents exhibited very little
fungitoxicity which ranged 400 to>500 pg/ml against test organisms. Dibutyltin
derivatives on the other hand showed slightly higher antifungal activity than the
free acids. The tributyltin derivatives were the most effective ones as antifungal
agents. These data support the findings of Van der Kerk and Luijten (1961) who
reported that maximum mycotoxicity is associated with a total number 9-12 carbon
atoms in the alkyl groups. The fungitoxicity of different triorganotin phenoxyace-
tates differed considerably depending on the nature of X-groups. Also some of
the investigated compounds displayed selectivity towards one or the other of the
test fungi. This is consistent with the observations made by other workers
(Mehrotra and Dey, 1975 ; Srivastava et al.. 1979).

The primary mode of action of diorganotin compounds is quite different from that
of the triorganotin compounds. Toxicity of triorganotin compounds is controlled
by their ability to inhibit mitochondrial oxidative phosphorylation and thereby
disrupt the fundamental energy processes in the living organisms. The diorganotin
derivatives, on the other hand, combine with enzymes possessing vicinal dithiol
groups and thereby inhibit a-keto acid oxidation (Smith, 1982). The high
activity of monohalogenated tributyltin phenoxyacelates (Table 1) may be due
to the presence of two active centres in the molecule. the tributyl stannyl moiety
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and the group containing chlorine atom at the carbon-carbon double bond.
Mycotoxicity diminished with further increase in the number of Cl-atoms.
Probably steric factor and molecular size are playing some role in determining
fungitoxicity. However, substitution by a CHg-group in the 2-position of the
phenyl ring significantly improved the antifungal properties of the parent
compound. Perhaps the special steric configuration of the molecule is responsible
for its pronounced mycotoxicity.
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Table 1. Minimum inhibitory concentration ( MIC ) of organotin aryloxyacetates against plant

L

pathogens
Compound MIC in pg/ml
A. brassicae C. lunata F.oxysporum A. flavus
-

Phenoxyacetic acid 400 >500 > 500 >500
2-Methylphenoxyacetic acid 400 500 > 500 > 500
2-Chlorophenoxyacetic acid 100 3C0 . > 500 > 500
4-Chlorophenoxyacetic acid > 500 >500 > 500 >500
2, 4-Dichloro phenoxyacetic acid 300 500 500 500
Dibutyltin phenoxy acetate 30 > 150 125 150
Dibutyltin 2-methyl phenoxyacetate 100 70 120 > 150
Dibutyltin 2-chloro phenoxyacetate 30 > 150 50 >150
Dibutyltin 4-chloro phenoxyacetate 100 >150 > 150 >150
Dibutyltin 2, 4-dichloro phenoxyacetate 150 100 150 150
Tributyltin phenoxy acetate 20 20 20 10
Tributyltin 2-methyl phenoxyacetate 5 1 10 0
Tributyltin 2-chloro phenoxyacetate 4 6 1 6
Tributyltin 4-chlorophenoxyacetate 1 6 5 20
Tributyltin 2, 4-dichloro phenoxy acetate 10 10 20 20
Bis (tributyltin) oxide (a reference compound) b 5 1 10

Results are averages of three separate experiments.
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