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ABSTRACT

Synthesized derivatives of 3H-phenoxazin-3-one 3(a-d) were tested for their antibacterial activity in comparison
with the standard drug Streptomycin. These compounds have been found to possess antibacterial activity against
both the bacterial stains.
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INTRODUCTION

The biological activity of a compound is attributexdbe due to the result of interlinked chemicacteons or the
observed manifestation of interference with a @ity balanced system of interdependent chemidhlpduysical
processes. The relationship between biologicaliagtand chemical constitution in different serigscompounds
exhibiting different types of activity has beenalissed by Sexton [1].

3H-phenoxazin-3-one belongs to the family of phenmes These are polycyclic aromatic compounds @ointa

a phenoxazine moiety, which is linear tricycle systthat consists of two benzene rings joined bydaokazine
ring. They are widely distributed in natural worktking found in mushrooms (St. George’s mushrooms),
Agaricushisporus imbatch (edible brown mushroom), microorganisms [2-#ct{nomadura.sp, Actinomycetes),
lichens, and higher fungi and wood-rotting fungbis(Pycnopor us cinnabarinus, Pycnoporus krast).

3H-Phenoxazin-3-ones exhibit prominent pharmacoldgagaplications such as antiviral [6] anti-bactelfi)],
antialgal4], antifungal4,8], antimicrobia[9], anticancef4,10-12], cell growth stimulating [13], anticocaid14],
sun induced antimelanogenesis [2], phytot¢kk; 16], anti-tubercular [17], antitum§k8] and antineoplastid9]
activities.

The chromophore of actinomycin and its analogueghvare the antibiotics produced Bgtinomyces antibiotics
[20] and various species @&reptomyces [21, 22], is the Bl-phenoxazin-3-one system. In fact the variety of
physiological properties of the system has actugtilyulated interest in the synthetic and evaluasitudies of the
system. As the actinomycins show variable degréemticancer activity23], several scientists have been trying
their level best to enhance the activities of tleéelocyclic system by making modifications to theoenophore
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skeleton of the actinomycin. As thed3®henoxazin-3-one system shows variable degreeantancer effect
scientists [24, 25] prepared a number of compounydgariation at N-substitution in the 2-amino and-8iamino-
3H-phenoxazin-3-one ring system. Synthetic studyevtsal 3-N-arylimino-Bl-phenoxazineR6-28] was done and
some of those could exhibit antitubercular actif2gj.

In view of the broad range of biological activitieE3H-phenoxazin-3-one system, we synthesizdepBenoxazin-
3-one derivatives from 2,5-dibromo-3,6-dimethox}-benzoquinong80] and evaluated their biological activity.

EXPERIMENTAL SECTION

Preparation of substituted 2-bromo-1,4-dimethoxy-3H-phenoxazin-3-ones (3a-d): 6.135 mmol of substituted
ortho-aminophenol2(a-d) was taken into 100 ml R.B flask and added 30 metbianol followed by anhydrous
sodium acetate (6.135 mmol). The mixture was stifoe 15 minutes at room temperature. After thaB86.mmol of
2,5-dibromo-3,6-dimethoxy-1,4-benzoquinobhevas added portion wise. Then the reaction mixtuas heated at
reflux temperature for 3-5 hours. The progresshef teaction was monitored by TLC. After completiointhe
reaction, the reaction mixture was cooled to roemperature, poured into water and extracted witAgtthrice
(8x20 ml). The combined organic layers were wasii#tli brine dried over anhydrous sodium sulfate #mel
organic layer was concentrated to obtain the cprdeuct. The crude product was purified by silied golumn
chromatography using variants of ethyl acetategbatm ether mixture. Concentrated the fractionganomg the
compound by distilling out the solvent to obtaie fhure product8(a-d) (Scheme 1). Structural characterization of
the compound was carried out by the use of liteegt80].
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Scheme 1

Antibacterial activity

The antibacterial activity of the synthesized coommis 3(a-d) were evaluated according to agar disc diffusion
method [31] against gram-negative bactdegherichia coli, Salmonella paratyphi, Klebsiella pneumonia and
gram-positive bacteriaStaphylococcus aureus, Micrococcus luteus, Bacillus cereus with standard drug
Streptomycin.

20 ml of the molted agar medium was poured in eafcthe sterilized petridishes and cooled to 45°@8 For
bioassays, a suspension of approximately 1.5ra&6terial cells/ml was prepared as described bgdoet al., [32]
and 1.5 ml of it was uniformly spreaded on nutriagar media. The plates were left to stand for dr ho solidify.
After solidification of the medium, cups (wells) memade about 2 cm apart using sterile cork borezqaal
distances. 0.2 ml of respective concentration ef tdst compound solution in dimethyl sulfoxide (D®)Swas
added to each hole. The plates were allowed twdséa room temperature for one hour to allow thigtsm to
diffuse into the medium and then incubated at®@7for 18 hours. After incubation period bioactivityas
determined by measuring diameter of the inhibitione (D1Z) in mm. Controls included the use of solvwithout
test sample. The experiment was performed threestinith 400, 600 and 800 pg/ml concentrations.

RESULTSAND DISCUSSION

All the synthesized compoun@éa-d) were screened for their antibacterial activity adomy to agar disc diffusion
method against gram-negative and gram-positiveebiactvith standard drug Streptomycin. The resuftdhe
antibacterial activity of the synthesized compouads presented in thieable-1. All the compounds$(a-d) showed
inhibitory activity against gram-negative and grpositive bacterial strains. CompouBt is found to be most
active againsk.coli, Salmonella paratyphi, Klebsiella pneumonia and showed good activity agair&aphylococcus
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aureus. Compound3a is found to exhibit good activity againktebsiella pneumoniae, Bacillus cereus and good
activity showed by compourtl againste. coli.

Tablel1. Antibacterial activity of the compounds 3(a-d)

S Zone of inhibition (in mm)
NC.l Compound E. Salmonella Klebsiella Saphylococcus | Micrococcus Bacillus
coli paratyphi pneumoniae aureus luteus cereus

A|B|C|A|B|C|A|B|C|A|B|] C|A|B| C|] Al B| C
1 3a 16| 18| 18 174 17 1y 16 19 19 16 (16 [16 |16 |17 |18 | 19| 19
2 3b 18| 20| 200 24 2% 25 16 22 22 15 19 PO |16 (16 |18 | 16| 16
3 3c 18 [ 18 | 1€ | 15|16 | 17| 14| 15|15| 16 | 17 | 17 | 15| 15| 15| 15| 16 | 16
4 3d 18 /19|1¢| 15|17 (17| 15|15|16 |13 |14 |14 |16 | 17|17 |17 ]| 17| 17
5 Streptomycin | 30 332 32 2f 28 29 2?9 P9 30 [28 |30 |38 | 30| 31| 28] 2§ 30

Test solution and standard solution; A: 400 pugBnl 600 pg/ml; C: 800 pg/ml.

CONCLUSION

The molecules synthesized as the part of preseesiigation with active groups as substituentssantgected to
antibacterial screening. The compounds exhibiteiéent to moderate activities. Whatever the caag be it is to
be admitted that the investigations made in thegirebiological assay studies are modest and decama detailed
information regarding the mode of action of thesenpounds can be arrived at only after identifyihg tctive
species of the compound and the site of its aclibis would become possible only by further elabmstudies.
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