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Abstract::Background: Antibacterial activities in 

“dimethylsulfoxide (DMSO)” were executed by the broth dilution 

method utilizing nutrient agar. By using the agar cup bioassay 

method antifungal activities were calculated with “Clotrimazole” 

as the standard. The novel compounds 1a-j have been evaluated in 

vitro for their antibacterial activity by “Gram-positive bacteria 

namely Bacillus subtilis, Bacillus sphaericus and Staphylococcus 

aureus and three Gram-negative bacteria Pseudomonas 

aeruginosa”, “Klebsiella aerogenes and  Chromobacterium 

violaceum”. All ten compounds were analysed for their antifungal 

activity against five test “organisms Aspergillus niger, 

Chrysosporium tropicum, Rhizopus oryzae, Fusarium 

moniliforme and Curvularia lunata”. Among the isolated 

compounds 1d and 1e evinced dynamic Movement towards both 

gram certain What's more gram negative microscopic organisms. 

Mixes 1d Also 1f uncovered useful antifungal action. All the 

secluded compounds were scrutinized for their antibacterial and 

antifungal activities and most of the compounds manifested 

remarkable anti bacterial and anti fungal activity. 

 
Keywords: phenothiazine, sulfonamide, antibacterial, 

antifungal activity. 

I. INTRODUCTION 

Phenothiazine was first devised by Bernthsen in 1883, 

resembles the methylene blue in structure and which plays   an 

significant role in dye chemistry [1]. Chlorpromazine (CPZ) 

shows distinct antimicrobial properties. Phenothiazine shows 

insecticidal, urinary antiseptic, anti-helmintic [2] properties. 

Its derivatives also exhibit special emphasis in  human  

medicine  as  antihistamines  [3-5],   as antiemetic [7] 

,neuroleptic ,antipsychotic, tranquilizer , antioxidants [8], 

multidrug reversal agents[9,10]  and helps in  the  therapy  of 

Parkinson’s disease [6]. 

 

Due to the increased importance of  heterocyclic compounds 

many attempts were done to synthesize phenothiazines. It 

decreases cell division  and thus work in cancer therapy.  

           Sulfonamides exhibit potent therapeutic activities [11] 

such as antifungal, nephrotoxic, analgesic, 

antibacterial[12],protease inhibitory activity, antioxidant,  

anticarbonic anhydrase [13,14], antitumour, alopecia, 

diuretic[15], hypoglycemic, antithyroid, 

antiinflammatory[16,17], antiglaucoma, anticonvulsant, 

antiviral, antineoplastic, etc[18]. Sulfonamide derivatives 

were extensively used because these are less expensive. These 
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drugs are explored as chemotherapeutic agents. Its potent 

antimicrobial activity is due to the replacement of hydrogens 

of sulfonamide with withdrawing heteroaromatic ring groups. 

It plays an essential role in platelet comprehensive association 

and adherence. It shows its antibacterial activity by inhibiting 

PABA synthesis in bacterial cells. To enhance biological 

activity phenothiazines and sulfonamides are integrated with 

each other.  

II. EXPERIMENTAL 

All the chemicals used in this analysis were of Analytical 

Grade (AR) with the highest level of purity and were used 

without further purification. All the analyzed compounds1a-j 

were purged by column chromatography by employing silica 

gel as stationary phase. 
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III. RESULTS AND DISCUSSION: 

A. Antibacterial activity: 

At 100µg/ml concentration in vitro screening of antibacterial 

activities of 1a-j in dimethylsulfoxide (DMSO) were released 

by the soup weakening strategy utilizing supplement agar next 

to “Gram-negative microbes Pseudomonas aeruginosa”, 

“Klebsiella aerogenes”, “Chromobacterium violaceum and 

Gram-positive microscopic organisms Bacillus subtilis”. 

“Bacillus sphaericus and Staphylococcus aureu”s. Inhibitory 

is determined by MIC which was measured by the broth 

dilution method [19]. The instant supplement stock medium 

(HiMedia, 25g) was dangled in refined water (100ml) and 

warmed until it is crumbled totally. The medium and test 

cylinders were autoclaved at a weight of 15lb/inc2 for 25 

minutes. A gaggle of disinfected test tubes with supplement 

juices medium was topped with cotton plugs. The test 

compound is broken up in dimethylsulfoxide (DMSO) at a 

centralization of 100µg/ml and added to the main test tube, 

which is sequentially weakened. A fixed 0.5ml volume of 

medium-term culture is intercalary to all the test cylinders and 

after that hatched at 35˚C for 24h. After 24h, these cylinders 

were pondered for darkness. Ciprofloxacin was utilized as a 

standard for correlation. Results are given in Table 1.  
Table 1. Antibacterial activity data of compounds 1a-j  

 MICa,b 

Gram-positive Gram-negative 

Comp 

ound 

B.su 

bstilis 

B.sp 

haer 

ius 

S.au 

reus 

P.aeru 

ginosa 

K.ae

roge

nes 

C.vi

ol 

aceu

m 

1a 22 24 24 32 24 30 

1b 21 24 21 28 25 26 

1c 24 25 30 35 26 28 

1d 18 21 18 31 23 25 

1e 18 21 20 27 24 23 

1f 20 22 18 27 22 25 

1g 23 27 20 37 26 25 

1h 21 25 24 31 24 22 

1i 21 21 17 30 23 26 

1j 23 24 25 27 24 24 

Ciprofl

oxacin 
20 25 20 30 25 25 

Notes:” 
a
Negative control (DMSO)-no activity 
b
Concentration 100µg/m”l. 

The aftereffects of antibacterial screening stipulated that mixes 1a-j 

arranged great action. The mixes 1d and 1f having fluoro and 

methyl bunches as substituents on the benzene ring displayed 

a superior movement. The activity of compound depends 

upon the nature and position of the substituent at the phenyl 

group.  The presence of substituents especially nitro, fluoro 

and methyl groups when attached to phenyl ring increases the 

activity remarkably.  Compounds 1d and 1f exhibited 

promising activity. Introduction of nitro group at aryl moiety 

decreases the activity of the compounds. The most active 

compound of the series was 1d, which exhibited activity 

comparable to that of Ciprofloxacin. Nonetheless, the level of 

hindrance differed both with test compound just as with the 

microbes utilized in the present examination. All in all, 

practically all the arrangement of mixes 1a-j revealed great 

movement by impeding development of the considerable 

number of microorganisms to a more prominent degree. 

These amazing results may be due to the existence of the 

phenothiazine ring linked to sulfonamide group.  

B. Antifungal activity: 

Antifungal exercises for 1a-j were impeled Eventually Tom's 

perusing utilizing that agar glass bioassay technique [20] with 

Clotrimazole as the standard. Those exacerbates were 

inspected for their antifungal movement against five test 

organisms, “Aspergillus niger, Chrysosporium tropicum, 

Rhizopus oryzae, Fusarium moniliforme and Curvularia 

lunata” operated at 100µg/ml concentration. The moment 

supplement stock medium (HiMedia, 40g) was suspended in 

refined water (1000ml) and warmed until it is deteriorated 

completely. The medium and petri dishes were autoclaved at 

a weight of 15lb/inc2 for 20 minutes and furthermore the 

medium was gushed into sterile petri dishes underneath sterile 

conditions during a streamline stream chamber. When the 

medium in the plates was hardened, 0.5 ml of culture of the 

test animal was vaccinated and purposely fringe spread over 

the agar surface with a sterile L-shaped bar. Arrangements 

were prepared by solvating plant extricate in 

dimethylsulfoxide (DMSO) at a convergence of 100µg/ml. 

Agar inoculation cups were scooped out with a 6 mm sterile 

plug borer and moreover the fronts of the dishes were 

restored. To each cup, 100µg/ml of the test course of action 

was incorporated. Controls were continued with DMSO and 

Clotrimazole (100µg/ml). The treated and controls were put 

at room temperature for 72-95h. Restriction zones were 

settled and separation crosswise over was resolved in 

millimeter. Three to four repeats were continued for each 

treatment.  The results are given in Table-2.  

Table 2. Antifungal activity screening data of compounds 1a-j 
 Zone of inhibitiona,b 

Comp 

ound 

A. Nig

er 

C. 

tropicu

m 

R. 

oryzae 

F. 

monilifo

rmae 

C. 

lunata 

1a 24 25 18 19 20 

1b 23 28 14 17 23 

1c 27 24 21 18 25 

1d 29 29 23 21 27 

1e 28 26 21 19 20 

1f 30 28 24 19 29 

1g 24 22 17 14 18 

1h 23 25 14 17 22 

1i 26 21 21 19 21 

1j 24 25 22 19 25 

Clotrim

azole 
30 29 23 20 28 

Notes:” aNegative control (DMSO)-no activity 
                                   bConcentration 100µg/ml”. 

 

The antifungal movement results revealed that mixes 1a-j 

were outstandingly deadly towards each of the five parasites 

and they were deadly even at 100µg/ml fixation. In the 

arrangement 1, mixes 1d and 1f demonstrated high antifungal 

movement which might be because of the nearness of fluoro, 

methyl bunches as substituents on the benzene ring. The 

antifungal movement of these mixes analogized with the 

quality medication Clotrimazole, which swore that they have 

promising action. Taking everything into account, practically 

all the arrangement of mixes 1a-j were modestly cyanogenic 

towards Those developments under assessment What's more 

they were disappointment Indeed during 100µg/ml fixation in 

examination for standard Clotrimazole In steady focus. This 
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might be suitable to the presence of phenothiazine ring joined 

to sulfonamide group. 

 

IV.CONCLUSION 

 

The compounds showed diverge actions next to cultured 

bacterial and fungal strain. The compounds 1d and 1f were 

exhibited significant antibacterial activity against B.substilis 

gram (+) ve bacteria and P.aeruginosa gram (-) ve bacteria. 

Some derivatives were less effective with standard 

Ciprofloxacin. It was exigent to note that standard antifungal 

drug Clotrimazole displayed less activity against A.niger and 

effective with F.moniliformae with 1d and 1f. So synthetic 

analogues which possess higher activities should be 

suggested for further preclinical screening which could be 

useful in withstanding the bacterial and fungal infections. 
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