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ABSTRACT

A new series of formazan was synthesized and evaluated for antifungal and antibacterial
sensitivity. The reaction of 2-methoxy-4-{[(3-nitrophenyl) imino] methyl} phenol (3) with
diazonium salt was carried out in pyridine. The antimicrobial activity of the synthesized target
compounds (4) was evaluated by screening on different human bacterial and fungal pathogens
using disc diffusion and broth dilution methods respectively. All the synthesized compounds
exhibited considerable inhibition against the human pathogens tested.

INTRODUCTION

In recent decades, the problem of microbial infections has reached alarming levels in the
developing countries round the world. Studies on the influence of structure on activity showed
that sometimes, minor changes in the nuclei enhance the pharmacological profile multifold than
the parent molecule. The search for new, effective and safe nuclei has led to improvements in the
existing drugs by increasing their potency, duration of action as well as minimizing their toxic
effects. This is achieved by creating new biologically active agents by molecular modifications.
Azomethines and their derivatives have been prominent research subject due to their striking
complexometric behaviour and pharmacological characteristics. These properties allow them to
play pivotal roles in various biological activities viz. anticancer, antitubercular, anti-HIV and
antioxidant. In our ongoing research program we found that schiff bases and their derivatives[1-
5] showed antimicrobial activity. Formazans possess biological[6], antimicrobial[7,8],
antiviral[9-11], anticonvulsant[12] and anti HIV activities[13]. Sethi et.al. reported some
formazans and tetrazolium indoles to act as CNS active agents[14]. A number of formazans have
been claimed to possess promising antifertility activity[15]. Besides the biological activity their
complexometric behaviour[16-18] has also been reported. Edwards et.al. used azo compound
and formazans dyes for the determimation of mutagenicity[19]. Stellmach prepared formazans
dyes by Ehrlich ascites tumor cells[20]. The antiviral activity of formazans particularly against
Ranikhet diseases virus and plant virus[21] has also been reported. Formazans exhibit good
analgesic[22] anti-inflammatory[23], anti-proliferative[24] and anti-parkinsonian activity[25].
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With this background in mind the present study is designed in order to synthesize a new series of
formazans as potential antimicrobial agents.

EXPERIMENTAL
Materials and Methods

All the melting points were determined in open glass capillaries and are uncorrected. The
progress of the reaction was monitored on silica gel plates. Spots were visualized by lodine
vapors and the purity of the compounds was ascertained by column chromatography. IR spectra
were recorded on a Perkin-Elmer 398 spectrophotometer. The NMR spectra were recorded on a
Bruker DRX-300 FT-NMR spectrometer. The mass spectra were obtained on a JEOL-SX-102
instrument using fast atom bombardment (FAB positive). Elemental analysis was performed on
Carlo Erba 1108 analyzer. All chemicals and reagents were AR grade and were used after further
purification. The synthetic route to the required compounds has been outlined in scheme 1.

General procedure for the synthesis of compounds
2-methoxy-4-{[(3-nitrophenyl)imino]methyl}phenylacetate 2): 4-hydroxy-3-methoxy
benzaldehyde (0.005M) and m-nito aniline (0.005m) were dissolved in ethanol (12mL) and the
contents were refluxed for three hours. The reaction mixture was cooled in ice and acidified with
sulphuric acid as a condensing agent. The contents were scratched when solid separated. It was
filtered under suction, washed with ethanol and recrystallised with glacial acetic acid.
2-methoxy-4-{[(3-nitrophenyl)imino][phenyldiazenyl|methyl}phenyl acetate (3): Aniline
(0.01M) was dissolved in aqueous hydrochloric acid (7mL; 6N). The contents were cooled (0-
2°C) and stirred. The cold solution of sodium nitrite (1gm in 4ml water) was slowly added to it
by maintaining temperature (0-2°C). Cold diazotized solution was added drop wise to well
cooled (0-2°C) and stirred mixture of 2-methoxy-4-{[(3-nitro phenyl) imino] methyl} phenol
(0.01M) in pyridine (12mL). Stirring was further continued for one hour. The reaction mixture
was kept in ice bath for four hours and then poured in ice water (200mL). The mixture was
gently stirred which resulted in precipitation as colored solid. The solid was filtered, washed with
water, dried and recrystallised with methanol.

NO,
C,H;OH e c//O .
_ HSO. TR //
o) CH

OCH; 2

3c—c O R = Cl(0&p), COOH(0&p)
NO,(0&p), OCH,(0&p)

2 + N=N- _o0s%C
N—NU Br(p), CHy(p), OH(p), H(p)

Synthetic Scheme for Formazans
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2-methoxy-4-{[(3-nitrophenyl)imino]methyl}phenyl acetate (2):Yield 89.4 %, m.p. 110°C; IR
(KBr) cm™ 1625.8(CH=N), 1763.9 (C=0), 1246.6 & 1029.6 (OCH3), 1528 & 1350.9 (NO,);
NMR (DMSO-dg) 8; 2.3 OCOCH; (m) 3H, 3.8 OCHjs(s) 3H, 9.8CH=N(s) 1H, 7.3-7.8 Ar-H (m)
7H. MS(m/z)[M "] 314. Anal. Calcd. for C5yH gsN4Os : C 63.79, H 4.24, N 14.84. Found C 63.83,
H 4.28, N 14.89.

2-methoxy-4-{[(3-nitrophenyl)imino][phenyldiazenyl|methyl}phenyl acetate (31): Yield 61.1
%, m.p. 80°C; IR(KBr) cm™” 1634.8 (C=N), 1599.6 (N=N), 1762.1 (C=0), 1217.6 & 1037
(OCH3), 1524.8 & 1349.9 (NO;); NMR (DMSO-ds) 6, 3.8 (3H) OCHjs(s), 2.3 (3H) CH3(m), 7-
7.8 (7H) ArH(m); MS (m/z) 418 [M'] Anal. Calcd. for C»,H;3N4Os; Caled (found); C 63.15 (
63.03), H 4.34 (4.28), N 13.39 (13.30).

MICROBIOLOGY
Antibacterial activity

In disc-diffusion assay, few colonies of organisms were inoculated in 2—-5 mL nutrient
broth and grown for 2.5 h. The agar plates were dried and inoculated by spreading the bacterial
suspension evenly over it. The sterile paper discs (6 mm) impregnated with fixed dose viz., 800
pg/mL of compound were placed on the pre inoculated surface. The disc-bearing plates were
incubated at 37°C and examined at 48 h for zone of inhibition, if any, around the disc.
Chloramphenicol was used as the standard drug. An additional negative control disc without any
sample but impregnated with equivalent amount of solvent (DMF) was also used in the assay.
Antifungal activity

In broth dilution assay, solutions of different concentrations of the compounds were
prepared in the range from 15.62 to 4000 pg/mL in DMF. Sabouraud’s Dextrose treated with
solutions of various concentrations of the title compound was employed as the media in sterile
petriplates and suspension of fungal cultures was inoculated in them. The petridishes were
incubated for 72 hrs at 37°C. Fluconazole was also screened under similar conditions as the
reference drug. The dilution of a compound showing no visible growth of fungi was taken as
minimum inhibitory concentration (MIC) of the compound.

RESULTS AND DISCUSSION

Antibacterial testing of the title compounds was performed by the disc diffusion assay
using S. aureus, E. coli, B. anthresis, S. flaxinerri & K. pneumonia as the human bacterial
pathogens. The results of antibacterial activity, in table- 1 indicate that all the synthesized
compounds exhibited significant activity, for all the bacterial strains employed. S. aureus is the
most inhibited bacteria and B.anthresis is the least inhibited one. The most potent compounds are
3a, 3b, 31, 3j & 3k. Among the series of compounds the best growth inhibitory activity has been
shown by 3b against S. aureus. Also 3a, 31, 3k & 31 compounds have shown substantial activity
against S. aureus. Compounds 3c, 3d, 3e, 3f, 3g, 3h & 31 have moderate inhibitory activity.

Antifungal activity was carried out by broth dilution method using C. albicanes, A.
fumigatus, C. neoformans, A. niger & P. Ittalecum human fungal pathogens. Table 1 indicates
that the entire series of test compounds shows moderate activity against all fungal pathogens. On
the basis of our experiments and results we conclude that:

(1] Activity of the title compounds enhances on substitution.

[11] Title compounds show higher activity with chloro substitution at para & ortho
positions respectively.

[1I] Para substitution shows higher activity instead of ortho substitution.
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[1V]

Title compounds (3) shows satisfactory activity against bacterial pathogens as
compared to their fungal counterparts.
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