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Schiff  base,  (E)-4-((3,5-dibromo-2-hydroxybenzylidene)amino)-N-(5-methylisoxazol-3-
yl)benzenesulfonamide was synthesized and characterized by various physico-chemical, X-ray crys-
tallography and DFT methods. The experimental findings were compared with the computed data. The
characteristic azomethine band was found at 1616 cm~! in the experimental FTIR spectrum. The double
bond distance between C7=N1 was 1.277(5) A. Single X-ray crystallography data indicated that the
Keywords: crystal system of the compound was monoclinic with space group P2;/c. The experimental values were
DFT well correlated with the computed ones. The kinetic stability of the compound was high due to the
Single crystal X-ray larger HOMO-LUMO energy gap. Molecular docking and POM (Petra/Osiris/Molinspiration) investigation
Cytotoxic activity of the compound were also performed. POM analysis identified one antibacterial and two antitumor
Pharmacophore sites pharmacophore sites in the compound. It exhibited higher binding energy than the reference drug in
Antioxidant molecular docking study. The compound followed Lipinski’s rule of five and exhibited promising drug-
like character and drug score. Moreover, in vitro anticancer, antibacterial, antifungal, anti-inflammatory
and antioxidant properties of the compound were also carried out. It showed good antibacterial effects
against S. aureus and S. typhi strains. In case of antifungal activity, the compound showed moderate
inhibitory activity against both A. niger and A. flavus strains. Besides, it has the capability to stabilize
the human red blood cell membrane in hypotonic solution and protect hemolysis. The highest cytotoxic
activity of the compound with ICsy value of 65.344 ug/mL was observed against A549 lung cancer cells.
Finally, the compound showed moderate antioxidant activity with ICsy value of 4.25 M.
© 2022 Elsevier B.V. All rights reserved.

1. Introduction

Sulfonamide compounds contain sulfur in sulfonamide moiety
directly attached to a benzene ring. Sulfamethoxazole is a well-
known sulfonamide bacteriostatic antibiotic. It obstructs the for-
mation of dihydrofolic acid from bacteria and is mainly used to
treat urinary tract and gastrointestinal infections [1,2]. Recently,
synthesis and characterization of large numbers of sulfamethox-
azole derivatives have been remarkably emphasized to treat dif-
ferent bacterial diseases [2,3]. The condensation of sulfonamide
compound with at least one amino group and active carbonyl
compound can produce biologically active sulfonamide Schiff base
substance. The presence of azomethine (-CH=N-) and sulfon-
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amide (-SO,NH-) functional groups are believed to be responsi-
ble for their biological activity [4,5]. These compounds are used
in pharmacological fields for various potential applications. Some
sulfonamide compounds have been shown to have good antimi-
crobial activity against few pathogenic microorganisms [4-6]. In
fact, Schiff base compounds, such as nifuroxazide and thiaceta-
zone, are used in the treatment of tuberculosis [7]. These com-
pounds are also utilized in the development of coordination chem-
istry. They also have the ability to form stable chelates with tran-
sition metal ions [3]. The resulting transition metal complexes
with such ligands have gained considerable importance in mate-
rial science, and bioinorganic chemistry [4,7]. Sulfonamide com-
pounds are extensively used as antibacterial, antifungal, anticancer,
anti-inflammatory and antiviral agents as well as HIV protease in-
hibitors [4,8-10]. Some sulfonamide derivatives are also well rec-
ognized as an antimetabolite. These compounds have also exhib-
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Fig. 1. Optimized geometry of the compound.

ited good cytotoxic effects against breast cancer cells [11]. Several
urinary tract infections and gastrointestinal infections are clinically
treated with sulfonamide compounds. Besides, some sulfonamide
derivatives have shown good antioxidant activity [12]. Nowadays,
scientists are greatly attracted to computational approaches to sup-
port the experimental shreds of evidence of chemical analysis.
Therefore, the computational techniques are immensely utilized for
the determination of the proposed geometry of the recently syn-
thesized compounds. To the best of our knowledge, quantum com-
putational calculation, comparison with experimental data, Hirsh-
feld surface, molecular docking, and in vitro pharmacological in-
vestigations of the compound have not been reported previously.
In view of these facts, we have synthesized, characterized and re-
ported the compound (Fig. 1) here in detail. Molecular docking
studies and Petra/Osiris/Molinspiration (POM) analysis of the com-
pound were also conducted. Drug-like character was evaluated by
Lipinski’s rule of five. Besides, the compound was tested against
some pathogenic bacterial and fungal strains. Finally, in vitro an-
ticancer, anti-inflammatory and antioxidant activities of the com-
pound were also carried out.

2. Experimental procedure
2.1. Materials and methods

3,5-dibromosalicylaldehyde and sulfamethoxazole were pur-
chased from Sigma-Aldrich. All chemicals and solvents were used
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without further purification. An open capillary method was used
for the measuring of melting point of the compound. Fourier trans-
form infrared (FTIR) spectroscopy was performed using a SHI-
MADZU IR Affinity-1S. The electronic spectrum was recorded in
dichloromethane using PG Instruments CT60. The XRD pattern was
taken by powder X-ray diffraction (D8 Advanced Bruker, Germany)
with filtered Cu-Ko radiation (A=1.5418 A). The diffraction pat-
tern was taken with a scanning step of 0.02°/s from 20 to 60° 'H
NMR (400 MHz) and 3C NMR (100 MHz) spectra were scanned in
dimethylsulfoxide on a JEOL JNM-ECZ400S and mass spectra were
taken on a JEOL-JMS-D300 spectrometer, Okayama University of
Science, Japan. disk diffusion method was used to evaluate antibac-
terial and antifungal activity of the compound. Cytotoxic activity
was determined using trypan blue exclusion method and antiox-
idant activity was determined using 2,2-diphenyl-1-picrylhydrazyl
(DPPH) method.

2.2. Synthesis and crystal growth

1 mmol 3,5-dibromosalicylaldehyde ethanolic solution was
added to the ethanolic solution of sulfamethoxazole (1 mmol)
with constant stirring (Scheme 1). The resulting solution was
refluxed at 90°C for three hours. An orange color product was
precipitated. Then it was filtered and washed with diethyl
ether and dried under vacuum over anhydrous CaCl, to give
(E)—4-((3,5-dibromo-2-hydroxybenzylidene)amino)-N-(thiazol-2-
yl)benzenesulfonamide. Orange colored single crystals were found
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(E)-4-((3,5-dibromo-2-hydroxybenzylidene)amino)-
N-(5-methylisoxazol-3-yl) benzenesulfonamide

Scheme 1. Synthesis of the compound.
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from dichloromethane and acetonitrile mixture in the ratio of 1:10
(v:v) by slow evaporation.

2.3. Crystal structure determination

A Rigaku R-AXIS RAPID diffractometer with Cu-Ko radiation of
wavelength 1=1.54187 A was used to collect X-ray diffraction data
of the compound at 173 K. The direct methods were used to solve
the crystal structure. The full-matrix least-squares method based
on F2 was used to refine the crystal structure. All the hydrogen
atoms were positioned geometrically and refined isotropically us-
ing a riding model.

2.4. Computational methodology

The molecular structure of the compound (Fig. 1) was illus-
trated using GaussView 6.0.16 software [13]. GaussView 6.0.16
and Gaussian 09 W software [14]| packages were applied for the
quantum chemical calculations using DFT technique at B3LYP/6-
31G+(d,p) basis set [15]. The frontier molecular orbitals, i.e., high-
est occupied molecular orbital (HOMO) and lowest unoccupied
molecular orbital (LUMO) energies as well as molecular elec-
trostatic potential (MEP) were generated using GaussView soft-
ware [13]. For the calculation of the electronic excitations TD-DFT
method was applied. The vibrational frequencies were scaled by
0.9614 [16].

3. Results and discussion

The yield of the compound was 81.2% and melting point was
238°C. The compound was highly soluble in dichloromethane, chlo-
roform, N,N-dimethylformamide (DMF), dimethylsulfoxide (DMSO)
and moderately soluble in methanol, ethanol, and water.

3.1. FTIR spectra
The band attributed to the phenolic hydroxyl group of the com-

pound was found at 3444 cm~! in the experimental [17,18] and at
3539 cm~! in the theoretical spectra (Fig. 2). The peak corresponds
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to azomethine group was observed at 1616 cm~! [8,9,19], which is
theoretically assigned at 1674 cm~'. The asymmetric and symmet-
ric bands of S—0 bonds were found at 1340 and 1161 cm™!, re-
spectively [19-21] and the corresponding bands were found theo-
retically at 1367 and 1285 cm~'. The computational results showed
slightly at higher frequencies than the experimental ones for the
respective groups, because the computational calculations were
conducted at gas phase whereas experimental calculations were
done in solid phase.

3.2. UV-vis studies

The UV-vis spectrum of the compound was carried out in the
range of 200-800 nm. The two peaks observed at 220 and 245 nm
[8,20] were assigned to 7w —m* electronic transition (Fig. 3). In con-
trast, theoretically a band was found at 330 nm. Experimentally
another one band was observed at 270 nm, which may be at-
tributed to n—m* electronic transitions [9,21]. Theoretically it was
not found.

3.3. Crystal structure interpretation

The crystallographic data revealed that C7=N1 bond distance
was 1.277(5) A, which confirms its significant double bond char-
acter. The C8—N1 bond distance was 1.419(5) A, which revealed
the significant delocalization of the m-electron density on the
azomethine portion of the compound. The obtained bond distance
was almost the same with the computed value (1.282 A) and the
reported carbon-nitrogen double bond distance of similar com-
pounds [18,22]. The compound existed in an E-configuration ow-
ing to the C = N double bond of azomethine group [23] (Fig. 4). In
the compound, three aromatic units are present which are linked
through sulfonamide (—NH—SO,—) and azomethine (—HC=N-)
groups. Phenolato unit is connected to aryl sulfonamide by the sul-
fonamide group and the oxazolyl unit is associated by the azome-
thine group. Two benzene rings of the compound made dihedral
angle of 18.66° due to the double bond of C7=N1. The proton, H1
atom located on O1 formed a characteristic intramolecular hydro-
gen bond (O1—H1--N1) with graph-set notation S(6) [24]. Thus,
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Fig. 2. Infrared spectrum of theoretical (top) and experimental (bottom) of the compound.
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Fig. 3. UV-vis spectrum of the compound for theoretical (top) and experimental (bottom).
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Fig. 4. ORTEP view of the compound.

two benzene rings and azomethine group were effectively copla-
nar. Moreover, the configuration around the S1 atom of the sul-
fonamide unit deviates from ideal tetrahedron geometry. Thus, the
largest deviation is 120.33(15)° in the angle of 02-S1-0O3 due to
the repulsion of negatively charged oxygen atoms. The torsion an-
gles C6—C1—C7—N1 and N1-C8—C9—C10 are 179.8 (3)° and 175.2
(3)°, respectively. The S1—C11 bond length was 1.759(3) A, which
was comparable to the reported normal single-bond value of sim-
ilar compounds [24,25]. The compound was stabilized owing to
the presence of intramolecular hydrogen bonds and weak 7w —m
stacking interactions between aromatic rings. In the crystal, in-
version dimers with R,2(8) ring motive were formed due to link
of two molecules via pairs of N—H--N hydrogen bonds. From the
correlation diagram, the linearity relation was found between the
computed and experimental values. For the bond distance and
bond angle, the correlation coefficient (R?) values were found to
be 0.9824 and 0.9254, respectively. Thus the experimental results
were well consistent with the computed one.

3.4. NMR spectra

The azomethine proton signal was found at 8.94 ppm in
TH NMR spectrum (Fig. 5). The compound exhibited a peak at
10.93 ppm owing to phenolic O—H proton. The peak at 10.02 ppm
was found due to SO,NH proton. The peaks were found to be in
the range 6.51—6.55 and 7.93—8.04 ppm for bromo-phenyl and
azomethine linkage-phenyl protons. Besides, methylisoxazole and
isoxazole protons were observed at 2.28 and 6.12 ppm, respec-
tively. In 3C NMR, azomethine, methylisoxazole and C2 of bromo-
phenyl carbon signals were found at 169.9, 12.0 and 157.9 ppm,
respectively (Fig. 6). C3, C4 and C5 of isoxazole carbons showed
their signals at 128.3, 95.3 and 193.2 ppm. Both C4 and C6 car-
bons of bromo-phenyl were exhibited a sharp signal at 133.1 ppm.
Moreover, C2 and C6 as well as C3 and C5 of N-phenyl carbons
showed intense signals at 112.6 and 128.8 ppm, respectively. After-
ward, C1, C3 and C5 of bromo-phenyl carbon signals were found
at 124.2, 124.5 and 122.5 ppm, respectively. C1 and C4 of N-phenyl
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Fig. 6. 3C NMR spectrum of the compound.

carbon showed their characteristics peaks at 153.3 and 140.5 ppm, lar ion peak and other peaks were in compliance with the destined
respectively. molecular formula.

3.6. Powder X-ray diffraction

3.5. Mass spectra
The experimental powder X-ray diffraction (XRD) data was an-

The mass spectrum provides information about the compound alyzed using PowderX program [26]. The average crystallite size of

such as fragmentation pattern, molecular mass as well as struc- the compound was determined from most sharp peaks of diffrac-
ture of a compound. The molecular ion peak of the compound was togram using Sherrer’s equation [27]. The XRD findings indicated
found at 515 amu and base peak was found at 394 amu (Fig. 7). that all the diffraction peaks were quite well indexed to mono-
The compound also displayed various peaks at 434, 194, 156 and clinic structure with space group P2/c. The sharp peaks with high
77 amu owing to its corresponding fragments. Therefore, molecu- intensity indicated that the compound was crystalline in nature.
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Fig. 7. Mass spectrum of the compound.

Crystalline size of the compound was 33.06 nm suggesting that it
has nanocrystalline phase.

3.7. Frontier molecular orbitals and global reactivity descriptors

The highest filled molecular orbital energy (Ejomo) and the
lowest empty molecular orbital energy (E;ymo), are known as fron-
tier molecular orbitals (FMOs). The energy gap between LUMO and
HOMO orbitals is an important parameter to explain the reactiv-
ity and stability of any chemical species. Generally, energy gap is
related inversely to the reactivity and directly to the stability of
any chemical species. Compounds having small gaps are chemi-
cally soft, unstable and more reactive and those with large gaps
are chemically hard, stable and less reactive [19,28,29]. Therefore,
the energy and energy gap of the compound were ascertained and
the corresponding molecular orbital pictographic display was pre-
sented in Fig. 8. The results of the FMOs and various parameters
were given in Table 1. The energies of HOMO and LUMO were
—6.706 and —2.998 eV, respectively. Therefore, the energy gap of
the compound was found to be 3.708 eV. The huge energy gap of
the compound indicated that it was chemically more stable and
less reactive. Besides, high chemical reactivity could be defined
by applying greater values of chemical potential and electrophilic-
ity index. Besides, chemical reactivity could be described by the
chemical hardness, chemical potential and electrophilicity index.
The more negative value of chemical potential revealed the higher

Table 1
Global reactivity descriptors of the com-
pound (in eV).

Parameters Value
HOMO energy —6.706
LUMO energy —2.998

Energy gap (AEiumo-umo) 3.708

Ionization potential (I) 6.706
Electron affinity (A) 2.998
Chemical hardness (1) 1.854
Chemical softness (S) (eV-1)  0.270
Chemical potential () —4.852
Electronegativity (x) 4.852
Electrophilicity index (w) 6.349

stability of the compound. The electron giving and accepting abil-
ity of any chemical species can be defined by ionization potential
and electron affinity respectively, which are related to HOMO and
LUMO energies [28,30]. Ionization potential of the compound was
numerically greater in magnitude than its electron affinity indicat-
ing its good electron donating ability. The findings of electrophilic-
ity index support it.

In the compound, HOMO orbitals were populated on a halo-
genated benzene ring, oxygen atom of hydroxyl group, azomethine
group and slightly extended up to adjacent benzene ring (Fig. 8).
Whereas, LUMO orbitals were colonized on the both benzene rings,
azomethine group and oxygen atom of hydroxyl group.

3.8. Molecular electrostatic potential (MEP) surface

The molecular electrostatic potential method informs about the
relative reactivity of various positions in a compound, at which nu-
cleophilic and electrophilic species can attack [31,32]. The molec-
ular electrostatic potential is a pictorial representation of the elec-
tronic density distribution over the investigated molecule. The
electronic properties, dipole moment and molecular polarizability
of a molecule are highly dependent on MEP [31,33]. In the com-
pound, electron rich and electron poor regions were indicated by
red and blue colors, respectively. The polarization effect was visible
in the compound. In this case, the negative potential areas were
situated over the oxygen, nitrogen and bromine atoms (Fig. 9).
Whereas the positive potential areas were positioned over the hy-
drogen atoms. The nitrogen atom of the azomethine group showed
less electronegative potential than the other atoms. However, the
light green and sky-blue areas represent the neutral electrostatic
region in the compound.

3.9. Harmonic oscillator model of aromaticity (HOMA) index

The aromaticity is the simplest, successful and popular term in
organic chemistry. The aromaticity of the cyclic and planar organic
compounds can be calculated with the help of a harmonic oscilla-
tor model of aromaticity [34]. HOMA index of the compound has
been calculated as per the following relations:

.l n
HOMA =1 — E;a(ROPt—Ri)zzl—EN—GEO (1)
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Fig. 9. MEP mapped of the compound.

Where
GEO = lia(Rm,—Ri)z (2)
n i
and
EN = o (Ropt — Ra)? 3)

The HOMA index value of an aromatic and non-aromatic com-
pound should be close to unity and zero, respectively [34]. The
experimental HOMA index value was 0.9316 for C1-C6 ring and
0.9952 for C12-C19 ring. Computationally it was found to be

0.9314 for C1-C6 ring and 0.9556 for C12-C19 ring. The C1-
C6 ring showed slightly lower value of HOMA than the C12-
C19 ring due to the existence of electron withdrawing sub-
stituent groups on the C1-C6 ring. Therefore, both rings are
aromatic in nature and the compound exists in phenol-imine
form.

3.10. Hirshfeld surface property

Hirshfeld surface analysis is widely used for the visualization
of crystal structure and investigation of the intermolecular interac-
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tions in the crystalline material [35,36]. Crystal Explorer 17.5 soft-
ware was used for the calculation of Hirshfeld surfaces and 2D fin-
gerprint plots [37] which are depicted in Figs. 10 and 11, respec-
tively. In the dporm map, the characteristic intense red spots indi-
cated that the intermolecular interactions are present in the com-
pound. The hydrogen-donor and hydrogen-acceptor groups were
indicated by the blue and red regions in the shape-index map, re-
spectively (Fig. 10, D). Interactions between -7 are present in the
compound, which is confirmed by the adjacent red and blue trian-
gles. In case of 2D fingerprint plots map (Fig. 11), the O--H contacts
create major contribution to the total Hirshfeld surface of the com-
pound with 22.9%. Moreover, H--H, C--H and N--H contacts con-
tributed 17.4, 13.2 and 7.3%, respectively towards the compound.

3.10. Molecular docking studies

Molecular docking simulation helps to develop new drug com-
pound. It can also be expressed how a drug bind with the
docking pocket of target protein. The molecular docking stud-
ies of the compound and reference drug (ciprofloxacin) were
performed with pneumonia protein (4FQ4). The binding affinity
of the compound and ciprofloxacin with 4FQ4 were —8.4 and
—7.4 kcal/mol, respectively. The inhibition constants of the com-

pound and ciprofloxacin were 0.70 and 1.89 uM, respectively. In
the docking pocket, both ciprofloxacin and the applied compound
formed two hydrogen bonds with the subjected protein via differ-
ent amino acid residues. Ciprofloxacin interacted with Glu409 and
Asn443 amino acid residues at distances 2.85 and 2.98 A, respec-
tively (Fig. 12). In addition, the reference drug showed hydropho-
bic interactions with Phe294, Asn299, Lys407, Phe298, GIn473,
Lys297, Phe474 and Trp471 amino acids and on the other hand, the
studied compound offered such interactions with Glu169, Arg310,
Phe167, Glu165, Tyr307, Ser128 and Leul26 amino acids of the
protein.

3.11. Petra/Osiris/Molinspiration (POM) analysis

In-silico pharmacokinetic study and prediction of drug-likeness
save millions of dollars and time in drug design and develop-
ment [38,39]. The drug molecules must show their potential bi-
ological activity with good pharmacokinetic properties [40]. Phar-
macokinetic profile of the compound has been evaluated through
POM analysis [40,41]. POM can predict the type of pharmacophore
site that influences the biological activity of a molecule [42]. In
this study, several combined pharmacophore sites were identified
in the compound by POM analysis. These were two antitumors
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(NH®+—-S0%~ and NH’+—-N%-) and one antibacterial (OH%+—-
N®-) pharmacophore sites (Fig. 13).

In this study computer programmed OSIRIS explorer was used
to predict the toxicity profiles as well as drug-likeness and over-
all drug score of the compound. The results suggested that it has
no tumorigenic, mutagenic or irritant properties. It followed Lip-
inski's rule of five with one violation (mw 515.18) and exhibited
promising drug-like character and drug score. Molecular proper-
ties and bioactivity score were assessed by Molinspiration. For bet-
ter absorption and bioavailability, topological polar surface (TPSA)
should be < 140 A2 with <10 rotatable bonds. The results of differ-
ent molecular properties such as TPSA, hydrogen bond donors and
acceptors, rotatable bonds were within the acceptable limit. The

10

bioactivity score was calculated on the basis of kinase inhibitor,
protease inhibitor, GPCR ligand, nuclear receptor ligand, ion chan-
nel modulator and enzyme inhibitor.

3.12. Antimicrobial and anti-inflammatory activity

Antimicrobial i.e., antibacterial and antifungal properties were
performed by disk diffusion method [43]. In this study, kanamycin
and ketoconazole were used as standard. The compound was
dissolved in DMSO, which was used as control. The results re-
vealed that it exhibited potential antibacterial activity against S.
typhi and S. aureus. For antifungal activity, the compound showed
moderate inhibitory activity against both A. niger and A. flavus
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Fig. 14. The cytotoxic effect observed after incubation for 48 hrs.

Fig. 15. Microscopic images of lung cancer A549 cells for control (a), 5 pg/mL (b), 10 pg/mL (c) and 20 pg/mL (d).

strains. Finally, the compound was also used to investigate the
in vitro anti-inflammatory effect by human red blood cell (HRBC)
membrane method [44]|. The compound has the capability to
stabilize the RBC membrane in hypotonic solution and protect
hemolysis.

3.13. Cytotoxic activity

Cytotoxic activity of the compound was performed against lung
cancer A549 cells. It exhibited cytotoxic activity with ICsy value of
65.34 pg/mL at 48 h cells incubation. Concentration vs% of cell vi-
ability curve (Fig. 14) represents a dose dependent effect of the
compound. It was found that cell viability was reduced with the
increased concentration of the compound. DMSO (1%) was used as
negative control. Again, by using trypan blue staining, we found
a clear difference between dead cells and live cells. Trypan blue
binds with dead cells which was calculated by an automated cell
counter (LUNA-II™, Analytikjena, South Korea). The compound in-
duced cell death in A549 cells which was seen by inverted light
microscopy (Fig. 15).

1

3.14. Free radical scavenging activity

The free radicals produced by oxidative reactions in the liv-
ing body which are harmful. These radicals cause various diseases
in the human body, such as cancer, diabetes, liver injury, cardiac
diseases, and aging [45-47]. Butylated hydroxytoluene (BHT) is a
popular antioxidant and used as standard. Because of its high re-
activity with free radicals, it can protect the human body from
damage caused by harmful radicals and play an important role in
the curing and prevention of various diseases [46]. 2,2-diphenyl-
1-picrylhydrazyl (DPPH) is a stable free radical substance which
is widely used to evaluate the antioxidant activity of chemical
species. Organic compounds having free phenolic hydroxyl groups
are believed to have strong antioxidant activity {Formatting Cita-
tion}. The antioxidant activity of the compound was determined by
DPPH radical scavenging assay with various concentrations (400,
200, 100, 50, 25, 12.5, 6.25 and 3.125 ppm) at 517 nm and the
obtained result is shown in Fig. 16. The IC5q value of the com-
pound was 4.25 uM and that of BHT was 2.56 M. Therefore,
the compound showed moderate antioxidant activity as compared
to BHT.
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Fig. 16. Antioxidant activity of the compound.

4. Conclusion

In this study our newly synthesized compound was analyzed by
various physico-chemical and quantum computational techniques.
The compound has monoclinic structure with space group P24/c.
Bond distance of C7=N1 was 1.277(5) A. The structure was sta-
bilized due to the presence of intramolecular hydrogen bond and
weak m—m stacking interactions. A FTIR band observed at 1616
cm~! was characteristic to azomethine group. The proton of the
azomethine group was given a signal at 8.94 ppm in NMR spec-
trum. The experimental findings of infrared, UV-vis, bond lengths,
bond angles and torsion angles were in good agreement with com-
puted data. The compound has high kinetic stability and good
binding ability with biomolecules according to global reactivity de-
scriptors results. Molecular docking study suggested that it showed
higher binding energy as compared to ciprofloxacin. The antiox-
idant activity of the compound was found good and it showed
promising antibacterial and antifungal effects. In addition, the
studied compound exhibited remarkable anti-inflammatory activ-
ity and stabilizing capability of the RBC membrane in hypotonic
solution. The cytotoxic activity of the compound was potent with
ICsq value of 65.344 pg/mL.
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