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Short Communication

Fungicidal Activities of Synthesized 2-Aryl-5,6-dihydro-5-
thioxoimidazo-[2,1-b]-1,3,4-thiadiazol-6-ones derivatives
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There are so many biotic factors like pest, micro-organism
and weeds are responsible for huge loss of agricultural and
industrial economy. The disastrous effect of the fungi and herbs
on the economy as well as on human and animal health is not
being overemphasized. As a matter of fact, the biological factors
which include bacteria, fungi, insects, weeds and rodents are
responsible for the loss of 1/3™ of world harvest. So, they are
great enemies to mankind. The 1,3,4 — thiadiazole nucleus
isolated [1-2] or fused with other ring [3-8] is associated with
fungicidal activities. Likewise various imidazole derivative are
well known fungicides. In addition, many other imidazole
derivatives have been reported [9-12] as potential fungicides. In
view of above facts and the observation of Horifall and Rich [13]
that the combination of C=0 and C=S function in molecule some
time works better than eihter alone. In view of this fact the title
compounds have been synthesized with the hope that the fusion
of bio labile 1,3,4- thiadiazole and imidazole nuclei might result
in fungicides of enhanced potency.

The melting points were recorded in open capillaries, may
be uncorrected. The tHNMR spectra in DMSO- ds were obtained
using TMS as internal references, while the IR spectra in KBr
were obtained (cmY).

2-Aryl -5,6 — dihydro -5 —thioxoimidazo- [2,1-b] — 1,34 —
thiadiazol-6-ones

2-Amino -5-phenyl — 1,3,4 — thiadiazole

This was prepared by the method of Kokovina et al. [14]
by the reaction of thiosemicarbazide with carboxylic acid in
presence of PPE (Poly phosphate ester). In this reaction no less
than 20 g of PPE used for each 5 mmol of the carboxylic acid.
To a hot solution of 5 mmol carboxylic acid in a mixture of PPE,
chlorofrom and 5 mmol of thiosemicarbazide was added, the
reaction mixture was refluxed for 10 hour then added 15ml of
distilled water to the mixture and residue of PPE was neutralized
by sodium carbonate.

2-Phenyl -5- phenylimino-5,6- dihydroimidazol-[2,1-b]- 1,3,4-
thiadiazol -6- ones

A solution of trichloroacetyl chloride (0-01m) in dioxane
(20ml) was added over 15 min to a stirred suspension of 2-
Amino-5-phenyl-1,3,4- thiadiazole (0.01M) in dioxan (80ml).
After completion the reaction mixture was refluxed for 1 hr. Then
cooled to the room temperature.

Next a solution of triethylamine (0.03m) and primary
phenyl amine (0.01m) in dioxan (15ml) was added with stirring
and refluxing the mixture for 15 hrs. It was cooled and poured
into water to yield the desired product which was crystallized
from ethanol.

2-Aryl-5,6-dihydro-5-thioxoimidazol-[2,1-b]-1,3,4-thiadiazol-6-
ones

This was prepared by refluxing 2- phenyl-5-phenyl imino-
5,6 — dihydroimidazol-[2,1-b]-1,3,4-thiadiazol-6—ones (0.05m)
with sulphur (0.05m) in CS; for about 20 hrs. and finally poured
into water. The product thus obtained was crystallised from
ethanol. The characterization data, m.p, yield is recorded in
(Table 1) while the spectral data of compound 4 e recorded in
(Table 1).

Fungicidal screenings

Using standard dithane M-45, a commercial fungicide, the
fungicidal activity were assessed against two fungal species i.e.
Collectotrichum falcatum and Fusarium oxysporum by standard
agar-plate methods at 1000, 100 and 10 ppm concentrations.
There were three replications in each case. The diameter of the
fungal growth zone was determined after 96 hours.

By comparing the results to growth under control, the
findings were reported as a percentage growth inhibition.

Thus, percentage inhibition = (C-T)/100

Where C = Diameter (in mm) of the fungal colony in control
plate
T = Diameter (in mm) of the fungal Colony in treated plate
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According to the fungicidal results given in (Table 2), all
of the tested substances shown strong to moderated activity. It is
interesting to note from antifungal data that all of the tested
compound [4a-e] exhibit strong antifungal activity against both
fungal species i.e., Collectotrichum falcatum and Fusarium
oxysporum at 1000 ppm, while their activity diminished at lower

doses, i.e., 100 ppm and 10 ppm. It is significant to note that
antifungal activities of title compound were enhanced by the
addition of more electronegative oxophores. These substances
disrupt the fungal cell wall which affect the metabolic processes
of the fungi.
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Table 1 Physical and spectral data of the title compounds

Compound Ar Yield M.P . ¢ . H . N
(%) " °  Experimental (Calculated) Experimental (Calculated) Experimental (Calculated)
4a CeHs 66 160 47.05 (48.57) 1.83 (2.04) 16.73 (16.99)
4b 2-CICsH4 63 179 41.57 (42.63) 0.85(1.43) 13.43 (14.92)
4c 2,4- Cl,CsH3 61 183 36.57 (37.99) 0.87 (0.96) 13.12 (13.29)
4d 2-NO2 CgH4 69 185 40.80 (41.09) 1.26 (1.38) 19.01 (19.17)
4e* 2-CH3 CgH4 67 168 49.11 (50.56) 2.13 (2.70) 15.91 (16.08)

*IR(KBr): 1725(exocyclic C=0),1620(Endocyclic C=N),1088(Exocyclic C=S),
1HNMR(DMSO-de);2.40(s,3H,CHs),7.38-7.81(m,4H, ArH)

cmt

Res. Jr. Agril. Sci. 81

CARAS



In this communication the title compounds (4a-e) were isclear that most of the compounds showed significant antifungal
synthesized as mention in scheme 1 with a yield of 61-69%. The  activities at 1000ppm concentration against two fungal species
compounds [4a-e] were identified using elemental analysis and  i.e., Collectotrichon falcatum and Fussarium oxysporum.
one compound 4e by IR and *H NMR spectral data. On the basis of the fungi toxicity data in (Table 2) which

The five such compounds [4a-e] have been evaluated for  indicate both C=0 and C=S together are more effective. The
their antifungal activity. From the screening data in (Table 2), it ~ compound having Cl or NO group are more active.

Table 2 Fungicidal screening data of 2-Aryl-5,6-dihydro-5-thioxoimidazo-[2,1-b]-1,3,4-thiadiazol-6-ones (4a-€)
Average % inhibition against

Conlllpoound Collectotrichon falcatum Fussarium oxysporum
) 1000 ppm 100 ppm 10 ppm 1000 ppm 100 ppm 10 ppm
4a 61 30 20 61 29 15
4b 76 57 52 74 53 49
4c 91 78 61 84 72 59
4d 81 56 39 80 52 41
4e 64 35 24 63 37 23
Dithane M-45 100 86 70 100 85 66
SUMMARY ethylamine and primary phenyl amine in dioxane. The reaction

mixture was refluxed for 15 hours. 2-Amino-5-aryl- 1,3,4-
The title compounds 2-  Aryl-56-dihydro-5-  thiazole were prepared by the reaction of thiosemicarbazide with
thioxoimidazo - [2,1-b] — 1,3,4- thiadiazol -6-one [4] were  carboxylic acid in the presence of PPE (polyphosphate ester).
prepared by refluxing 2-aryl-5-arylimino-5,6-dihydroimidazol-  All the title compound have been tested in vitro for their
[2,1-b] -1,3,4-thiadiazol -6 one[3] with sulphur in CS; for about  fungicidal activities against two fungal species Colletotrichum
20 hours. 2-Aryl-5-arylimino-5,6-dihydroimidazo-[2,1-b]-1,3,4-  falcatum and Fusarium oxysporum. All the title compounds were
thiadiazol-6-one [3] were synthesized by the reaction of  characterized by elemental analysis and one compound by IR and
trichloroacetyl chloride and 2- amino -5- aryl -1,3,4 thiadiazole =~ 1H-NMR spectral data.
in dioxane followed by the treatment of the solution of tri
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