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Synthesis of Some Novel 1,2,4-Dithiazolidines and Their
Antibacterial and Antifungal Activity
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3-Naphthylimino-4-aryl/alkyl-5-phenylimino-1,2,4-dithiazolidi

nes (Va-g) have been obtained by the basification of 3-naph-
thylimino-4-aryl/alkyl-5-phenylimino-1,2,4-dithiazolidine  hydro-
chlorides (IVa—g). The latter were synthesized by the interaction of
N-phenyl-S-chloro isothiocarbamoyl chloride (III) and 1-naphthyl-
3-aryl/alkyl thiocarbamides (Ila-g), which were prepared initially
by the condensation of aryl/alkyl isothiocyanates (Ia~g) and 1-naph-
thylamine. The title compounds were assayed for their antibacterial
and antifungal activity against gram-positive as well as gram-neg-
ative microorganisms such as E. coli, S. aureus, S. typhi, B. subtilis,
A. aerogenes and A. niger.
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INTRODUCTION

Synthesis of various 1,2,4-dithiazolidines have been reported earlier' . Re-
cently the synthetic applications of N-phenyl-S-chloro isothiocarbamoyl chloride
have been investi gated7'9. The reagent has been shown to have enough potenti-
ality in the synthesis of nitrogen and sulphur containing 5 and 6 membered
heterocylic compounds. So with the aim to extend the application of N-phenyl-
S-chloro isothiocarbamoyl chloride in the synthesis of naphthyl substituted
1,2 4-dithiazolidines, its reaction has been carried out with naphthyl substituted
thiocarbamides to yield the desired 1,2,4-dithiazolidines and assayed for their
antibacterial and antifungal activity.

EXPERIMENTAL

The melting points were recorded using hot paraffin bath and uncorrected.
Chemicals used were of AR grade. IR spectra were recorded on Perkin-Elmer
spectrometer in the range 4000-400 cm™" in Nujol mull and as KBr pellets. PMR
spectra were recorded with TMS as internal standard using CDCl; and DMSO-
dg as solvents. Purity of the compounds was checked on silica gel-G plates by
TLC.
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where (Ia)—(Va) : R = p-tolyl, (Ib)<(Vb) : R = o-tolyl, Ic)}~(Vc) : R = m-tolyl, Id)«(Vd) : R =
phenyl, (Ie)<(Ve) : R = o-chlorophenyl, (If)~(Vf) : R = p-chloropheny], (Ia)<(Vg) : R = -butyl.
Synthesis of 1-naphthyl-3-p-tolyl thiocarbamide (IIa)

A mixture of 1-naphthylamine (0.01 mol) and p-tolyl isothiocyanate (0.01 mol)
(Ia) in carbon tetrachloride (20 mL) was refluxed for 1.5 h. The reaction mixture
was cooled and the solid residue obtained was crystallized from ethanol (75%),
m.p. 172°C. (Found: C, 73.18; H, 5.11; N, 9.62; S, 10.62. Calcd. for
CygHgN,S: C, 73.97; H, 5.47; N, 9.58; S, 10.95%). This reaction was extended
to synthesize compounds (IIb—g) using other aryl/alkyl isothiocyanates (Ib—g).

Synthesis of 3-naphthylimino-4-p-tolyl-5-phenylimino-1,2,4-
dithiazolidine (Va)
1-Naphthyl-3-p-tolyl thiocarbamide (0.01 mol) (IIa) was suspended in chlo-
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roform (15 mL). To this a solution of N-phenyl-S-chloro . isothiocarbamoyl
chioride (0.01 mol) (III) in chloroform was added. The reaction mixture was
refluxed on a water bath for 2.0 h. The evolution of hydrogen chloride gas was
observed. Then chloroform was distilled off, a sticky mass was obtained. It was
repeatedly washed with petroleum ether (60-80°C) followed by addition of
ethanol; a solid acidic to litmus was isolated. It was crystallized from ethanol
(70%), m.p. 169°C and identified as monohydrochloride of 3-naphthylimino-4-
p-tolyl-5-phenylimino-1,2,4-dithiazolidine (IVa).

On basification with dilute ammonia solution a free base (Va) was obtained
and crystallized from aqueous ethanol, m.p. 97°C. (Found: C, 69.92; H, 4.31; N,
9.20; S, 14.93. Calcd. for CosH oN3S,: C, 70.58; H, 4.47; N, 9.88; S, 15.05%).
On extending the above reaction to other 1-naphthyl-3-aryl/alkyl thiocarbamides
(ITb-g) the related 1,2,4-dithiazolidines (Vb—g) were isolated in good yield.
(Table-1).

The title compounds (Va-g) were screened for their antibacterial activity
against microorganisms E. coli, S. aureus, S. typhi, B. subtilis, A. aerogenes and
antifungal activity against A. niger.

RESULTS AND DISCUSSION

Initially 1-naphthylamine was reacted with p-tolyl isothiocyanate (Ia) in
carbon tetrachloride medium for 1.5 h. On cooling the reaction mixture and
distilling off carbon tetrachloride the solid residue of 1-naphthyl-3-p-tolyl thio-
carbamide (Ila) was obtained. It was washed with petroleum ether (60-80°C) and
recrystallized from ethanol (75%), m.p. 172°C. The compound was found to be
desulphurizable when boiled with alkaline lead acetate solution indicating
presence of >C==S group.

The other 1-naphthyl-3-aryl/alkyl thiocarbamides (IIb—g) were prepared by
extending this reaction to other aryl/alkyl isothiocyanates: IIb (78%), m.p. 174°C;
IIc (69%), m.p. 150°C; IId (75%), m.p. 166°C; Ile (79%), m.p. 168°C; IIf (72%),
m.p. 160°C; IlIg (65%), m.p. 102°C.

The 1-naphthyl-3-p-tolyl thiocarbamide (IIa) was then reacted with N-phenyl-
S-chloro isothiocarbamoyl chloride’® (III) in boiling chloroform for 2 h. The
evolution of hydrogen chloride gas was clearly noticed and tested with moist blue
litmus paper. Cooling the reaction mixture and distilling off chloroform afforded
a sticky mass, which on washing with petroleum ether gave a granular solid. It
was crystallized from ethanol (70%), m.p. 169°C. It was acidic to litmus. On
determination of equivalent weight it was found to be monohydrochloride (IVa).
This on basification with aqueous ammonia solution afforded a free base (Va),
crystallized from aqueous ethanol, m.p. 97°C.

The IR spectrum of (Va) showed the presence of v(C=N) (1609 cm™),
V(C—N) (1305 cm™), v(C—S) (769 cm™), v(S—S) (467 cm™), v(1,4-disubsti-
tuted benzene ring) (824 cm™)!®!!. The PMR spectra of the product showed
peaks due to Ar—CH3; (8 2.3 ppm, s, 3H) and Ar—H (8 7.05-8.60, m, 16H). On
the basis of all the above facts the compound (Va) has been assigned the structure
3-naphthyl imino-4-p-tolyl-5-phenylimino-1,2,4-dithiazolidine. The other com-
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pounds (Vb—g) were prepared by extending the above reaction to other 1-naph-
thyl-3-aryl/alkyl thiocarbamides and isolated in good yield (Table-1).
TABLE-2 -

ANTIBACTERIAL ACTIVITY OF 3-NAPHTHYLIMINO-4-ARYL/ALKYL-
S-PHENYLIMINO-1,2,4-DITHIAZOLIDINES (Va-g)

(Diameter of inhibition zone in mm; Concentration 100 pg/mL)

3-Naphthylimino-4-aryl/alkyl-S-phenylimino- 1,2,4-dithazolidines (V)

Organism

Va Vb Ve vd Ve A% Vg
E. coli ++ +H+ + - + - ++
S. aureus ++ ++ +H+ + + + +++
S. typhi - + - - - - +
B. subtilis - + + ++ +H+ + -
A. aerogenes ++ +H+ +++ - + + -+
(-) = inactive (12 mm and less),
(+) = weakly active (13-16 mm),
(++) = moderately active (17-20 mm),
(+++) = highly active (21 mm and above).

TABLE-3

ANTIFUNGAL ACTIVITY OF 3-NAPHTHYLIMINO-4-ARYL/ALKYL-
5-PHENYLIMINO-1,2,4-DITHIAZOLIDINES (Va-g)

(Diameter of inhibition zone in mm)

3-Naphthylimino-4-aryl/alkyl-5-phenylimino-1,2,4-dithiazolidines (V)

Concentration  Va Vb Ve vd Ve vf Vg

A. niger 1% + - +++ - ++ +++ +
2% + + +++ - +++ +++ ++

(-) = inactive (12 mm and less),

(+) = weakly active (11-15 mm),

(++) = moderately active (1620 mm),

(+++) = highly active (21 mm and above).

Antibacterial Activity

The title compounds (Va-g) were screened for their antibacterial activity
against pathogenic bacteria using cup-plate method'> ' at a concentration of
100 ug/mL in D.M.F. The microorganisms used included both gram-positive as
well as gram-negative strains like E. coli, S. aureus, S. typhi, B. subtilis and A.
aerogenes. Sensitivity, plates were seeded with a bacterial inoculum of 1 x 10°
CIU/mL. Each well (cup) was of a diameter 10 mm. The zonés of inhibition were
recorded after incubation for 24 h using vernier caliper (Table-2).

Compounds (Va), (Vb), (Vc) and (Vg) showed much more activity against the
organisms E. coli, A. aureus and A. aerogenes. Compound (Ve) showed enhanced
activity against B. subtilis. Other compounds also showed measurable activity
against all organisms except. S. typhi.

Antifungal Activity

The title compounds (Va~g) were screened for their antifungal activity using
paper disc method.!* !> Paper discs used were of 6 mm diameter which were

Organism
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soaked in 1 and 2 per cent solutions of the compounds in DMF The tested fungus
was A. niger. The zones of inhibition were recorded after incubation for 48 h at
37°C (Table-3).

Compounds (Vc) and (Vf) showed high activity against A. niger, whereas other
compounds showed considerable activity.
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