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Abstract: The present study describes the antibacterial and hemolytic activities of some brominated
2-phenitidine derivatives. These synthetic molecules were screened against selected bacterial strains, i.e.,
gram positive and negative using streptomycin as control. The cytotoxicity of these molecules was also
tested using triton as reference. The study revealed that the analyzed molecules displayed moderate potential
as antibacterial agents; however, these might serve as valued hemolytic agents.
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1. INTRODUCTION
Currently, pathogenic microbes are posing life
threatening infections to human health in all over
the world. The microorganisms are contributing
morbidity and mortality in immune-compromised
patients [1]. Especially, the increasing resistance
of bacterial strains is a challenge as public health
crises and has to overcome [2]. One of most
noteworthy Gram positive bacterial starins,
Staphylococcus aureus is commensal and part
of human microbiota. This strain has potential to
establish broad spectrum interactions with human
host. It is capable of colonizing at multiple body
sites. It is known to ground various hospital allied
diseases including wide range of skin related
and tissue infections to acute issues such as
endocarditic and bacteraemia. It is also recognized
for food poisoning leads to gastroenteritis as well as
invader to defense mechanism. It has characteristic
to acquire resistance to antimicrobial agents [3-8].
An enterohemorrhagic strain of Escherichia coli
(O157:H7) is found ubiquitously on farm lands.
Such pathogens breed in gastrointestinal tract of

healthy animals like cattle. In this way, E. coli
approaches the human food chains via their manure.
This strain produces shiga-like toxin and become
causative agent of several diseases including bloody
stools and hemolytic uremic syndrome [9]. This
strain is showing resistance to antibiotics which is a
pressing global problem nowadays [10].
Sulfonamides constitute a variety of artificial
antibiotics being applied in veterinary medicine as
growth promoters and for the treatment of bacterial
infections such as digestive and of respiratory
tract [11-12]. A variety of sulfonamides are
available for therapy and prevention of specific
bacterial diseases related to poultry. Sulfonamide
derivatives are known for competitive antagonists
of p-aminobenzoic acid, which is precursor of folic
acid both in protozoan and bacterial cells. Folic
acid a coenzyme is destined to produce nucleic
acids in these cells. Therefore, sulfonamides are
characterized as hindering agents of bacterial
activity [13, 14]. Sulfonamides possess a
bacteriostatic effect. These are useful in therapy of
bacterial infections for instance eye infection and
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urinary tract infection [15]. This class of compounds
possesses diverse pharmacological properties like
antibacterial. In this way it found a key position
in medicinal chemistry [16-17]. Hence, the main
focus of our study was to explore some potential
inhibitors of pathogenic bacteria and possible
hemolytic agents to save the humans from peril of
microbes.
2.

MATERIALS AND METHODS

earlier synthesized samples were subjected to
current study.
2.2. Microbial Strains
Samples were tested against microbial strains in
accordance with the reported method [19].
2.3. Disc Diffusion Method
The antibacterial activity was employed on
compounds by the reported disc diffusion method
[20].

2.1. Chemistry
We have previously reported the synthesis and
structural characterization of studied brominated
2-phenetidine derivatives, 1-13 (Fig. 1) [18]. Those

2.4. Hemolytic Activity
The reported method [19, 21] was used to study the

Fig. 1. Structures of brominated 2-phenetidine derivatives, 6a-m.
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hemolytic activity of the compounds. Samples were
incubated at 37oC. Triton X-100 (0.1% v/v) was
taken as positive control and phosphate buffer saline
(PBS) was taken as negative control. Absorbance of
compounds was observed at 576 nm using μ Quant
(Bioteck, USA). The % RBCs lysis for each sample
was calculated [21].
3. RESULTS AND DISCUSSION
3.1. Anti-bacterial Activity
Amongst the studied molecules, N-(4,5dibromo-2-ethoxyphenyl)benzenesulfonamide
(1),
N-ethyl-N-(4,5-dibromo-2-ethoxyphenyl)
benzenesulfonamide (2) and N-benzyl-N-(4,5dibromo-2-ethoxyphenyl)
benzenesulfonamide
(6) exhibited antibacterial activity against the
selected bacterial strains. The descending order
of compounds activity was observed as 2.> 1 > 6
against the chosen strains of bacteria relative to
standard streptomycin sulfate used throughout the
assay. The greater activity of 2 as compared to 1
could be attributed to the incorporated ethyl moiety
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at N-atom in former which was not present in latter
un-substituted molecule. Similarly, promising
activity was shown by 6 which might be ascribed to
the substitution of benzyl group on nitrogen atom
in this molecule. The substantial data is evident of
better activity demonstrated by compounds 1 and
2 against gram positive strain but compound 6 was
comparatively more active against gram negative
species Pasturella multocida and Escherichia coli.
Remaining ten compounds possess very low/ no
activity against bacterial species under study (Table
1).
3.2. Hemolytic Activity
N-(4-chlorobenzyl-N-(4,5-dibromo-2ethoxyphenyl)benzenesulfonamide (13) gave
high hemolytic activity value (7.54±0.340
%) but much below the positive control. It is
interpreted from data that the enhanced activity
of compound 13 is imparted by 4-Chlorobenzyl
group. Lowest hemolytic activity was recorded
by N-isopropyl-N-(4,5-dibromo-2-ethoxyphenyl)
benzenesulfonamide (3) (0.10±0.031 %) followed

Table 1 Antibacterial against the selected bacterial species and hemolytic activity by using the human
erythrocytes of the compounds.
Sr. No

Sample

S. aureus

B. Subtilis

P. multocida

E. coli

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
2
3
4
5
6
7
8
9
10
11
12
13

16
20
14
28

18
22
14
34

18
20
16
34

18
20
16
30

Streptomycin
PBS
Triton (toxicity)

Hemolytic activity
(Mean % ± S.D)
0.37±0.031
0.39±0.000
0.10±0.031
0.26±0.062
0.50±0.278
0.91±0.062
0.13±0.062
0.85±0.093
0.96±0.000
0.74±0.062
3.43±0.093
3.41±0.371
7.54±0.340
0.00±0.000
100±0.000
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by N-phenylethyl-N-(4,5-dibromo-2-ethoxyphenyl)
benzenesulfonamide (7) (0.13±0.062 %) but higher
than the negative control phosphate-buffered saline
(PBS) (Table 1). The compounds which show
highest hemolytic activity might be considered
for the antitumor determination and the molecules
which exhibit less hemolytic activity could be
targeted as valued antibacterial compounds
for further studies. On the whole, the studied
brominated 2-phenitidine derivatives showed much
little membrane destability within the range of the
given minimum and maximum values and hence
have pretty low cytotoxic impact. These molecules
are thus valued for further studies.

4.

5.

6.

4. CONCLUSIONS
Ever growing prevalence of resisting microbial
strains towards sulfonamides inculcated the need
for preparation of structurally modified products
owing infection combating tendency. Among the
studied brominated 2-phenitidine derivatives, a
few demonstrated promising activity against both
bacterial strains. The compounds 1, 2 and 6 were
found more active relative to other molecules in the
series. The data also showed that all the molecules
were active in hemolytic analysis. The molecule
13 exhibited relatively greater cytotoxic impact
and molecules 3 and 7 have very low cytotoxicity.
Overall, the studied molecules are less cytotoxic
and hence are very appropriate entities for further
studies.
6.
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