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3-aryl-4-thiazolidones
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Sulfur compounds have been used as insecticides,
fungicides,’~% and acaricides’>. The most im-
portant organic sulfur fungicides used have been
derivatives of dithiocarbamic acid and its related
compounds.’~13>  Horsfall and Rich!¥ studied
numerous heterocyclic compounds and concluded
that a carbonyl group in the ring often confers
fungitoxicity on a molecule. A series of benzo-
thiazoles has been extensively studied, resulting
in the introduction of 6-(j3-diethylaminoethoxy)-
2-dimethylamino-benzothiazole in the therapy of
superficial fungus infections.’¥-2 Some 1, 2, 4-
dithiazoles have been also described as fungicides.?!?

*1  Present address: Department of Organic
Chemistry, University of Sydney, Sydney, N. S. W,,
Australia.

1) B. T. P. Barker et al., Long Ashton Agr. and Hort
Res. Sta., Ann. Rep., 57 (1919).

2) B. T. P. Barker, ibid., 130 (1929).

3) R.W. Marsh, J. Pour. & Hort. Sci., 7, 237 (1929).

4) W. A. Roach and M. D. Glynne, Ann. Biol.,
15, 168 (1928).

5 . C. Young, Ann. Missouri Botan. Garden, 9,
402 (1922).

W. Goodwin and H. Mortin, Ann. Appl. Biol.,
15 623 (1928); 16, 93 (1929).
c W H. Tisdale and A. L. Flenner, Ind. Eng.
kem .

501 (1942).

8) D E. H. Frear, “Chemistry of Fungicides,”
(1955), pp- 294, 300.

S. M. Cadwell, U. S. Pat. 1648259, 8, Nov.,

(1927)

(llg‘)}a)M. C. Goldsworthy et al., J. Agr. Res., 66, 277
11) S. E. A. McCallan and F. Wilcoxon, Contrib.

Boyce Thompson Inst., 3, 13 (1931).

12) J. W. Henberger, Plant Disease Reptr., Suppl.,
156, 157 (1945).

13) W. H. Tisdale and A. L. Flenner, Contrib. Boyce
Thompson Inst., 16, 303 (1951).

(ll;gl)J' G. Horsfall and S. Rich, ibid., 16, 330, 338
15) E. E. Seale, Can. Med. Assoc. J., 65, 582 (1951).
16) E. Edelson and A. H. Haskin, Arch. Dermatol.

and Syphilol, 66, 244 (1952).

17) E. Grunberg, G. Soo-Hoo, E. Titsworth, D.
Ressertar and R. J. Schnitzer, Trans. N. Y. Acad. Sci.,
2(13), 22 (1950).

18) H. G. Ravits, J. Am. Med. Women’s Assoc., 148,
1005 (1952).

19) F. Reiss, Trans. N. Y. Acad. Sci., 2(13), 28 (1950).
20) C. Stritzler, I. M. Fishman and S. Laurens,
ibid., 2(13), 31 (1950).

Rhodamine and a variety of related compounds,
including tetraethylthiuram disulfide(disulfiram),
have proved to be most active in wvitro.??>

Because of the fungitoxic nature of thiazolidones
and thiazole derivatives,?:24 it might be worthwhile
to study the evolution of the fungicidal activity
of various 2 - (4'-arylthiazolyl-2'-imino) - 3 - aryl-4-
thiazolidones and the relationship between their
chemical constitution and their fungitoxicity.
2-(4'-Arylthiazolyl-2'-imino)-3-aryl-4-thiazolidones
have been prepared by the method of Bhargava,?®
starting from N-aryl-N'-2- (4 - arylthiazolyl)- thio-
ureas,?® by condensation with monochloroacetic
acid in the presence of anhydrous sodium acetate.
The compounds have then been tested for fungicidal
activity against Aspergillus niger on a Czapeak
(dox) agar medium. A number of compounds
have been found to be sufficiently active as fun-
gicides. Two compounds, 2-(4'-phenylthiazolyl-
2'-imino)-3-0-methoxyphenyl-, and -3-p-methoxy-
phenyl-4-thiazolidones, have shown an inhibiting
effect on Aspergillus niger and Altenaria tenuis in
a dilution ratio of 1 : 10000.

Experimental

N-Aryl-N'-(4-arylthiazolyl)-thioureas. Different
N-aryl-N'-2-(4-arylthiazolyl)-thioureas were prepared by
condensing 2-amino-4-phenyl-, -4-p-bromophenyl-, -4-
p-methylphenyl-, and -4 - p - methoxy-phenyl-thiazoles
with phenyl-, m-, and p-chlorophenyl-, p-bromophenyl-,
0-, m-, and p-methylphenyl-, ¢-, m-, and p-methoxy-
phenyl-, and p-ethoxyphenyl-isothiocyanates.26)
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2-(4'-Phenylthiazolyl-2'-iminoc) -3- phenyl -4- thia-
zolidone. A mixture of N-phenyl-N'-2-(4-phenyl-
thiazolyl)-thiourea (3.1 g), monochloroacetic acid (1 g),
and fused sodium acetate (2.5g) in absolute ethanol
(30 m/) was refluxed on a water bath for 6 hr. The
ethanol was then removed, and the product was
washed with water to remove sodium chloride and
any unchanged sodium acetate. Finally the product
was crystallised from ethanol, mp 299°C. Yield, 679%,.

Found: G, 61.50; H, 3.67; N, 11.92; S, 18.259%,.
Caled for CjgH;3Nz;OS;: C, 61.34; H, 3.70; N, 11.97;
S, 18.23%,.

Similarly, other 2-(4'-arylthiazolyl-2'-imino)-3-aryl-
4-thiazolidones were prepared from different thioureas.
The properties and analytical data of these compounds
are listed in Table 1.

The conversion of N-g-, -p-methoxyphenyl-, and
-p-ethoxy-phenyl-N'-2- (4-p-bromophenylthiazolyl)- thio-
ureas and N-p-methyl-phenyl-, -p-bromophenyl-N'-2-(4-
p-methoxyphenylthiazolyl)-thioureas into the corre-
sponding 2-(4'-arylthiazolyl-2'-imino)-3-aryl -4- tihazo-
lidones could not be achieved. The failure of this
type of reaction in these compounds may be attributed
to an ortho effect and a steric hindrance due to the
presence of heavier groups attached as substituents in
either of the benzene rings, at the C-4 position in the
thiazole nucleus or at the N-3 position in the thiazoli-
done nucleus.

Fungicidal Activity Screening. The present study
was carried out by an agar-growth method.27:2%

Organism. Aspergillus niger.

Medium. Czapeak (Dox) agar: sodium nitrate
(2 g), potassium phosphate (1 g), magnesium sulfate
(0.5 g), ferrous sulfate (0.01 g), sucrose (30g), agar
(15 g), and water (1!). Autoclaved for half an hour
at 20 psi.

The results of the fungicidal activity are also given
in Table 1. The relationships between the observed

27) R. Falck, Abstr. Central Bakt. Parasit, 20, 348
(1908).
28) J. W. Vincent, J. Soc. Chem. Ind., 66, 149 (1947).
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fungicidal activity and the chemical constitutions of
the compounds are as follows:

1) The compounds synthesized from 2-amino-4-p-
bromophenylthiazoles are found to possess more fungi-
cidal activity than the compounds synthesized from
2-amino -4- phenyl-, -4 - p - methyl-phenyl-, and - 4-p-
methoxyphenyl-thiazoles.

2) The presence of halogen in either of the benzene
rings is found to enhance the fungitoxic nature of the
compounds. It may also be concluded that the com-
pounds having chlorine at the meta position in the 3-
aryl group in the thiazolidone nucleus possess a much
higher activity than the compounds having a para-
substituted chlorine atom. The presence of bromine
in a compound resulted in a considerable increase in
the fungicidal activity.

3) Compounds with a para-substituted methyl-
phenyl group at the C-4 position in the thiazole nu-
cleus have been found to show more inhibitions than
the compounds with an ortho or meta methylphenyl
group at the same position in the thiazole nucleus.

4) The presence of ¢- and p-methoxyphenyl groups
at the C-4 position in the thiazole nucleus resulted in
exceptionally highest fungitoxicity in all the compounds
which have been studied in the present investigation,
as is evident from the observed percentage of
inhibition in the «case of 2-(4'-phenylthiazolyl-
2'-imino)-3-0-methoxyphenyl- and -3-p-methoxyphenyl-
4-thiazolidones.
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