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ABSTRACT

The title compounds were synthesized respectivelyrdating 3-methyl-5-nitro-2(4 -aryl-3"-mercapto;2°,4 -
triazol-5"-yl)benzofurans (1la-c) with thionyl chide and ethanolic bromine at room temperature fat Bours in
good yields (2a-c) (3a-c). The structural assigntma#rthese title compounds was done on the basisiogarlier
observations, analytical and spectral data. The Igesynthesized compounds were subjected to antibyiar
screening using gram positive and gram negativads@cand fungi. The results are summarized inpheceding
table.
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INTRODUCTION

Several 1, 2, 4-triazlyl sulphide$ disulphide$® and Sulphones are known to possess broad bicpeatrum. We
reported the synthesis and biological evaluation3ehethyl-5-nitro-2(4 -aryl-3’-mercapto-1°, 2°, #iazol-5-
yl)benzofurans (1a-c) in our earlier research mabiorf. Our laboratory had also reported the synthesi an
biological activity of similar sulphides and dishides of simple benzofurahd.ong before in the year 1979 sing
and coworkers have reported the herbicidal andidia) properties of such sulphied and disulphidédl these
compounds incorporate >N-C-S moiety, the toxophariportance of it has been well establish®dIn view of
these facts and In continuation of our search fiotobically active benzofuran derivatives we novedr to
synthesize bis heterocycles of 3-methyl-5-nitro-2{#yl-3"-mercapto-1",2",4 -triazol-5"-yl)benzofmsa (1a-c). The
antimicrobial potency of precursor compound andaitalogs have encouraged us to screen theseditipaunds
for their antimicrobial activity.

Theory:

A convenient rout for converting 3-mercapto-1, ridzoles into sulphides and disulphides was rggbfrom our
laboratory. The treatment of 3-methyl-5-nitro-2(4 -aryl-3"-roapto-1",2",4 -triazol-5"-yl)benzofurans (la-c)ttwi
thionyl chloride at room temperature for 2% an hpwduced bis[2-(4 -aryl-1",2",4 -triazol-5"-yl)fBethoxy-5-
nitrobenzofuran]sulphides (2a-c) and with ethandiomine at room temperature gave bis[2-(4 -afy2-14 -

triazol-5"-yl)-3-methoxy-5-nitrobenzofuran] disuiples (3a-c). The structure of these compounds wtbkshed
based on our earlier observations, analytical gedtsal data. The IR spectra of sulphide and disdgs showed
the absence of characteristic absorption banda@=$ and NH that were present in their precursors.
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IR data of compounds 2a-c
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SIl. No | Compound] Substituent (R) IR data in'cin
01 2a C6H5 1620 (C=N)
02 2b C6H4.CH3(4) 1640 (C=N)
03 2c C6H4.CH3(4)| 1650 (C=N)

Table-2
IR data of compounds 3a-c
OCH; R R HsyC0

O,N N l\‘l - r‘v ) NO,
Vet fand
N—N N—N

(3a-c)

Sl. No | Compound| Substituent (R) IR data in“cin
01 3a C6H5 1620 (C=N)
02 3b C6H4.CH3(4) 1600 (C=N)
03 3c C6H4.CH3(4) 1640 (C=N)

EXPERIMENTAL SECTION

Bis [2-(4"-aryl-1",2",4 -triazol-5"-yl)-3-methoxy-5nitrobenzofuran] sulphides (2a-c):

A mixture of 3-methoxy-5-nitro-2-(4 aryl-3"-mercapl’,2,4-triazol-5"-yl)benzofurans (la-e) (0.001mand
thionyl chloride was stirred at room temperatuneXéd~ hour. The excess of thionyl chloride wadiltgsl off. The
residual solid was treated with cold water. Theidsadompound was filtered at pump and purified by
recrystallization using suitable solvent. The pbgbiconstant, solvent for crystallization, perceetaf yield and
analytical data are given in the table No.3

Bis [2-(4"-aryl-1",2",4 -triazol-5"-yl)-3-methoxy-5nitrobenzofuran] disulphides (3a-c):

3-Methoxy-5-nitro-2-(4"aryl-3"-mercapto-1",2",4drol-5"-yl)benzofurans (la-e) (0.001 mol) was strrin a
solution of bromine (0.001 mol) in ethanol (1.5 fd) 2% hours. The reaction mixture was evapor&ediryness
under reduced pressure. The residual solid wasesasifith water and purified by recrystallization ngsisuitable
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solvent. The physical constant, solvent for cryig@ion, percentage of yield and analytical data given in the
table No.3

Table-3
Comp | Substituent R| M. Pin°C | Yieldin % Solvent

2a GHs 267 60 Methanol
2b GsH4.CHs(4) 221 65 Methanol
2c | GH..CHs(4) 243 62 Ethanol

3a GHs 179 68 Methanol
3b GsH4.CHs(4) 212 72 1,4-Dioxane
3c GsH4.CHs(4) 280 63 Ethanol

Antimicrobial Activity:

A] Antibacterial Activity: The antibacterial activity of newly synthesizednaounds was studied in comparison
with standard drugs viz... Gentamycin and Ciproflomaloy cup-plate method using two gram positive and
gram negative organistiis Test samples were used at a concentration ofut0®.1 ml and the standard sample at
10 ug/0.1 ml. The bacteria selected for the studySaeaireus, b subtilis, E coli and P aeruginoBMF was used as
solvent control. The results are summarized irtdbée No-4.

B] Antifungal Activity: The antifungal activity of test compounds is pearfed in comparison with standard drugs
like Griseofulvin and Flucanazole by Cup-plate roeth The fungi used arésperagillus nigerand Candida
albicans. Concentration of test compounds used for the pteswestigation is 100mg/0.1 ml in DMF. The
standard drug is prepared in distilled water. Bb#h solvents are tested for their antifungal agtiglong with test
compounds as solvent control. Zone of inhibitionoreled is the average of six measurements for santple.
Results are presented in the table No-5.

RESULTS AND DISCUSSION

A] Antibacterial Activity: The comparative antibacterial screening of testpmmds have shown varied results.
The results are summarized in the preceding tabld N

Among the compounds 2a-c, compound 2a has exhigited activity against bacterRaeruginosaandS.aureus,
whereas it is moderately active agaikstoli and B.subtilis Compound 2b has shown good activity agakhsbli
and P.aeruginosaand it is moderately active against remaining tveateria used for testing. Compound 2c is
moderately active against all the bacteria used.

Out of 3 analogous compounds of 3a-e, compounch@a8h have shown challenging activity agai&stureusand
B. subtiliswhereas againgt.coliandP.aeruginosahey are good. The compound 3c has exhibited mteleyayood
activity against all bacteria used.

Table-4 Antibacterial activity results

Comp R Zone of Inhibition after 24 hours of incubation (in mm)
E. cali P. aeruginosa | S.aureus B. subtilis
2a C6H5 10 15 14 11
2b C6H4.CH3(4) 15 13 11 11
2c C6H4.CH3(4) 11 10 13 12
3a C6H5 14 13 16 18
3b C6H4.CH3(4) 14 15 18 17
3c C6H4.CH3(4) 13 12 11 15
Std-1 Gentamycin 20 23 22 26
Std-2 Ciprofloxacin 28 26 24 30
Control | DMF 6 6 6 6
Control | D. Water 6 6 6 6
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Antibacterial Activity
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B] Antifungal Activity:

The antifungal activity of title compounds is domecomparison with standard drug. The results avergin the
following table No-5.

Among the compounds tested 2a-c, compound 2a id gbmhibiting the growth of fungh.nigerand C.albicans
the remaining two compounds viz... 2b and 2c are maddly active against both the fungi used.

Among compounds 3a-c, compound 3c has shown gaodtyagainst both the fungi used, whereas 3a 2imére
moderately active.

Table-5 Antifungal activity results

Comp R Zone of inhibition (in mm)
A. niger B. albicans

2a C6H5 14 15
2b C6H4.CH3(4) 10 12
2c C6H4.CH3(4) 11 12
3a C6H5 10 11
3b C6H4.CH3(4) 13 14
3c C6H4.CH3(4) 16 17
Std-1 Griseofulvin 16 18
Std-2 Flucanazole 18 21

Control | DMF 6 6

Control | D. water 6 6
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Antifungal Activity
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