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Some 1-phthalimidoacetyl-4-aryl thiosemicarbazides and their correspondiag 3-
phthalimidoacetylamino-2-arylimino-4-thiazolidones were synthesised and 'screened for
their antifungal activity against Alfernaria alternata, Drechslera papendorfii and Helmin-
thosporium oryzae. Only thiosemicarhazides showed measurable activity against all the

test fungi.

large number of phthalimide derivatives having

trichloromethylthio®, trifluoromethylthio2, aryl

sulphonyl®, and amino* substituents attached to
N-atom of phthalimido group have been reported to
possess antifungal activity. Various 4-substituted
thiosemicarbazides® and their cyclised products,
thiazolidones®—8 have also been reported to possess
antifungal and antibacterial activity.

These facts induced us to synthesise some
1-phthalimido acetyl-4-aryl thiosemicarbazides and
their corresponding 3-phthalimidoacetylamino-2-
arylimino-4-thiazolidones with a view to evaluate
their antifungal activity against Alternaria alternata,
Drechslera papendorfii and Helminthosporium oryzae.
The efficacy of these compounds was ascertained by
comparing them with the reference fungicide, Thiram
75W.

Experimental

The melting points were taken in H,SO, bath
and are uncorrected. The ir spectra were detern:
ined in KBr pellets on Perkin Elmer infrared
spectrophotometer.

I-Phthalimidoacetyl-4-aryl thiosemicarbazides: A
mixture of 4-aryl thiosemicarbazide®-11 (0.01 mol),
phthalimidoacetyl chloride'? (0.0 mol) and
tricthylamine (0.01 mol) was refluxed in dioxad
(80 ml) for 4-6 h. The reaction mixture was then
poured into cold water (500 ml). The precipitated
product obtained was filtered, washed with 2
saturated solution of sodium bicarbonate followed
by water, dried and recrystallised from aqueous
dimethylformamide. These compounds (Table 1)
were characterised by analysis, melting points, and
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TABLE I—ANALYTICAL DATA AND ANTIFUNGAL ACTIVITY OF 1-PHTHALIMIDOACETYL-4-ARYL THIOSEMICARBAZIDES
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Ar P Yield Molecular’
°C % formula

C,H, >320 72 C,,H,,N,O,S
p-CH,C,H, >320 70 C,¢H,eN,0,S
p OCH,C,H,  >320 75 e Ha o NL O
p-CIC H, >320 71 C,,H,,CIN,O,S
p-BrCeH, 304 73  C,;H,,BrN,0,S
Thiram 75 wi

Inhibition zone dia.* (mm) of fungi at concn. (%, wjv) .

A. alternata D. papendorfii H. oryzee _

2 0.2 2 02 T2 02
18 - 20 17 17 15
18.5 - 17 - 16 -
17 15.5 23 16 21 17
17 145 16 - 18 16
16.5 - 18 - 19 14
40 28 40 32 36 28

* Three replicates averaged ; no zone of inhibition at 0.02 and 0,002 concn. for all the compounds, except for Thiram

75 W at 0.02 (25 mm).
1 Reference fungicide.
+ Analysis for C, H and N fouad within £0.5%.
— No inhibition.

**Paper presented at the ‘Annual Convention of Chemists’, Kurukshetra, 1979,
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TABLE 2—ANALYTICAL DATA OF 3-PHTHALIMIDOACETYLAMINO-2-ARYLIMINO-4~THIAZOLIDONES
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NH—T C=N.Ar
C S
0 Ny
Ar m. p. Yield Molecular Analysis ; Found/(Calcd.)
oC % formula [o] H N
C.H, 245 48 C,,H,,N,0,S 57.48 3.13 13.98
(57.86) (3.55) (14.21)
p-CH,C.H, 232 44 C,oH,,N,0,S 58.51 3.631 13.47
(58.82) (3.92) (13.72)
p OCH,C,H, 212 49 C3oH,,N,0,S 36.16 3.43 12.87
(56.60) 3.77) (13.20)
p-CIC H, 262 43 C,,H,,CIN,0,S 52.85 2.95 2.73
(53.20) (3.03) (13.06)
p-BrC H, 274 45 C,,H,,BrN,0,8 47.75 2.36 1148
(48.20) (2.74) (11.83)

characteristic ir bands at 3220 and 3150 cm~* (N-H
stretching), 1780 and 1720 cm~* (endocyclic C=0),
1620 cm-1 (-CONH-), 1580 cm~* (aromatic C=C),
1510 and 1480 cm-* ( C-N stretching ), 1345
cm-* (NHCSNH) and 740 cm~* (monosubstituted
benzene).

3-Phthalimidoacetylamino-2-arylimino-4-thiazoli-
done: A mixture of 1-phthalimidoacetyl-4-aryl
thiosemicarbazide (0.01 mol) and anhydrous sodium
acetate (0.015 mol) was refluxed in glacial acetic
acid (100 ml). After complete dissolution of
thiosemicarbazide a solution of monochloro acetic
acid (0.01 mol) in glacial acetic acid (10 ml) was
added. The reaction mixture was further refluxed
for 10-12h and then poured into ice-cold water
and kept overnight at room temperature. The
crude product was filtered, washed several times
with water and recrystallised from ethanol. The
identity of these thiazolidones (Table 2) was
established by their sharp melting points and
analytical data and presence of characteristic ir
bands at 3200 and 3000 cm-* (N-H stretching),
1720 cm~1 (C=0), 1600 cm~* (-CONH- and C=C
aromatic), 1540 cm~* (C=N), 1480 and 1440 ¢m~2
(C-N stretching), 1310 and 1250 cm~* (C-S-C) and
750 cm~* (monosubstituted benzene).

Antifungal activity : All these 1-phthalimido-
acetyl-4-aryl thiosemicarbazides and their cyclised
products, 3-phthalimidoacetylamino-2-arylimino-4-
thiazolidones were screened for their antifungal
activity against Alternaria alternata, Drechslera
papendorfii and Helminthosporium oryzae as the
test fungi by paper disc plate method® at concen-
trations 2, 0.2, v.02 and 0.002% in dimethylforma-
mide (w[v). Standard PDA medium was used.
Filter paper discs of diameter 12 mm were used and
the diameter of zones of inhibition formed around
each disc after incubating for a period of 48 h at
25-28° was recorded.

All the thiosemicarbazides exhibited low anti-
fungal activity against all the test fungi at concen-
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tration 29, (Table 2). Among these thiosemi-
carbazides maximum antifungal activity was
observed with the compounds having methoxy group
at p-position in the pheny! ring against Drechslera
papendorfii and Helminthosporium oryzae at a
concentration of 2%,. Considerable change in the
antifungal activity was not observed when methyl,
chloro or bromo substituents were introduced at
the p-position in the phenyl ring of these thiosemi-
carbazides. These compounds were found to be
less effective as compared to Thiram 75W. Thiazo-
lidones, the cyclised product of thiosemicarbazides
were found to be completely devoid of antifungal
activity against all the test fungi at all
concentrations.
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