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INTRODUCTION

Multi-component reactions (MCRs) have emerged as an efficient and powerful tool in
modern synthetic organic chemistry allowing the facile creation of several new bonds in a
one-pot reaction.! The development of multi-component reactions for the synthesis of

heterocyclic compounds has attracted significant interest in recent years.”? Clearly, for multi-
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step synthetic procedures a number of reactions and purification steps are among the most
important criteria for the efficiency and practicability of the process and should be as low as
possible. The strategy of MCRs especially for the preparation of heterocyclic compounds is a
particularly attractive field in light of the paramount role of these targets in pharmaceutical
chemistry.?4!

Heterocyclic synthesis has emerged as powerful technique for generating new molecules
useful for drug discovery.® Heterocyclic compounds provide scaffolds on which
pharmacophores can arrange to yield potent and selective drugs.’® Benzofurans are highly
valuable molecular motifs often found in various natural products. An intense effort has been
made directed towards the synthesis of benzofuran derivatives!” due to their biological
activity as potential pharmacological agents®*" and to their occurrence in nature. Also, such
compounds are widely distributed in nature, e.g., ailanthoidol and have been reported to have
antiviral, antioxidant and antifungal activities." Many compounds that synthesized from 2-
acetylbenzofurans have shown antitumor, anti-flammatory and fungicidal activities.[*****!
Furthermore, compounds containing benzofuran moiety also have in-vitro antibacterial
activities. Examples include bacterial enzymes involved in the methionine cycle (e.g.
methionine aminopeptidase and deformylase), enzymes involved in peptidoglycan synthesis
(e.g. UDP-N-acetylmuramyl-L-alanine ligase) and chorismate synthesis.*® In addition,
benzofurans are used in cosmetic formulations and have application as synthetic precursors

for optical brighteners.!*”!

Hence, we are interested to build a library of small molecules incorporating the 2-acetyl
benzofuran moiety for assessing their antioxidant and antibacterial properties by employing
in vitro methods. To the best of our knowledge, there was no report on the synthesis,
antioxidant and antibacterial activity of N-(3-(benzofuran-3-yl)-3-oxo-1-
phenylpropyl)acetamide scaffolds. In continuation of our research work on the synthesis and
biological activity of novel classes heterocyclic derivatives™ 2! herein, we wish to synthesis
N-(3-(benzofuran-3-yl)-3-oxo-1-phenylpropyl)acetamide scaffolds and evaluated their free
biological potentials.

EXPERIMENTAL

MATERIALS AND METHODS

All reagents and solvents were purchased from Merck (Darmstadt, Germany) chemical AR
grade and were used as provided. DPPH was purchased from Sigma-Aldrich chemical Co.
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(St. Louis, MO, USA). TLC analysis was performed on alumina sheets precoated with silica
gel 60F-254 and SiO,, 200-400 mesh (Merck) was used for column chromatography. *H
NMR (300 MHz) *C NMR (100 MHz) were obtained AC Bruker spectrometer in the
appropriate (DMSO) solvent. Melting points were obtained on a reichert thermopan melting
point apparatus, equipped with a microscope and are uncorrected. Mass spectra were obtained
on an Electron Impact mass spectrometer at 70 ev ionizing beam and using a direct insertion

probe. Micro analytical data were obtained by elemental-Vario EL-I1II.

General procedure for synthesis of N-(3-(benzofuran-3-yl)-3-oxo-1-
phenylpropyl)acetamide scaffolds (4a-j)

A solution of the substituted benzaldehyde (2a-j) (2 mmol), 2-acetyl benzofuran (1) (2
mmol), acetyl chloride (4 mmol), acetonitrile (4 ml) and Zinc oxide (ZnO) (1 mmol) taken in
a 100ml round bottomed flask, the reaction mixture was stirred for 6 hrs at room
temperature, the progress of reaction was monitored by TLC. After completion of the
reaction, the mixture was poured into 50 ml of ice water. The solid residue was purified by
column chromatography n-hexane:ethylacetate (80:20) used as eluent to furnish N-(3-

(benzofuran-3-yl)-3-oxo-1-phenylpropyl)acetamide scaffolds (4a-j).

N-(3-(benzofuran-3-yl)-3-oxo-1-phenylpropyl)acetamide  (4a): Yellow solid; IR
(KBr)dmax(cm™): 2857 (Ar-H), 3240 (NH), 1751 (amide C=0); 'H NMR (300 MHz)
(DMSO-dg) 6 (ppm): 8.93 (s, 1H, furan CH), 8.05 (d, 1H, NH), 7.27-7.85 (m, 9H, Ar-H),
5.18 (q, 1H, p-acetamide proton), 3.10 (d, 2H, CH,), 1.83 (s, 3H, CH5-CO); *C NMR
(DMSO-ds 100 MHz) 6 ppm: 194.3, 170.7, 160.0, 156.3, 143.4, 128.0, 126.8, 125.4, 124.5,
123.0, 120.7, 11.5, 71.6, 51.4, 23.5; Mass (m/z%): M* 307.12; Anal.calcd. for C19H17NO3: C,
74.25; H, 5.58; N, 4.56; Found: C, 74.20; H, 5.62; N, 4.50%

N-(3-(benzofuran-3-yl)-3-oxo-1-p-tolylpropyl)acetamide (4b): Off white solid,; IR
(KBr)Amax(cm™): 2857 (Ar-H), 3240 (NH), 1751 (amide C=0); ‘H NMR (300 MHz)
(DMSO-dg) 6 (ppm): 8.90 (s, 1H, furan CH), 8.08 (d, 1H, NH), 7.17-7.86 (m, 8H, Ar-H),
5.18 (q, 1H, B-acetamide proton), 3.10 (d, 2H, CH,), 2.34 (s, 3H, Ar-CHjs), 1.83 (s, 3H, CHs-
CO); °C NMR (DMSO-ds 100 MHz) & ppm: 194.6, 170.7, 160.1, 156.3, 140.4, 136.2, 128.8,
125.8, 125.3, 124.7, 123.2, 120.9, 111.4, 71.7, 51.4, 23.6, 21.3; Mass (m/z%): M"* 321.14;
Anal.calcd. for CxH19NO3: C, 74.75; H, 5.96; N, 4.36; Found: C, 74.73; H, 5.89; N, 4.39% .
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N-(3-(benzofuran-3-yl)-1-(4-methoxyphenyl)-3-oxopropyl)acetamide (4c): Light brown
solid; IR (KBr)Amax(cm™): 2855 (Ar-H), 3243 (NH), 1774 (amide C=0); *H NMR (300
MHz) (DMSO-dg) 6 (ppm): 8.92 (s, 1H, furan CH), 8.03 (d, 1H, NH), 6.94-7.92 (m, 8H, Ar-
H), 5.20 (q, 1H, p-acetamide proton), 3.83 (s, 3H, OCHj3), 3.13 (d, 2H, CH,), 1.84 (s, 3H,
CH3-CO); *C NMR (DMSO-ds 100 MHz) & ppm: 190.0, 170.5, 160.0, 158.6, 156.5, 135.8,
126.6, 125.8, 124.8, 123.3, 120.9, 114.1, 111.4, 715, 55.8, 51.5, 23.6; Mass (m/z%): M*
337.13; Anal.calcd. for CyH1gNO4: C, 71.20; H, 5.68; N, 4.15; Found: C, 71.18; H, 5.35; N,
4.22%

N-(3-(benzofuran-3-yl)-1-(4-nitrophenyl)-3-oxopropyl)acetamide (4d): Blackish red solid;
IR (KBr)Amax(cm™): 2856 (Ar-H), 3238 (NH), 1768 (amide C=0); ‘H NMR (300 MHz)
(DMSO-dg) 6 (ppm): 8.93 (s, 1H, furan CH), 7.32-8.21 (m, 8H, Ar-H), 8.05 (d, 1H, NH),
5.15 (q, 1H, p-acetamide proton), 3.08 (d, 2H, CH,), 1.85 (s, 3H, CH5-CO); *C NMR
(DMSO-ds 100 MHz) & ppm: 190.5, 170.7, 160.0, 156.3, 149.6, 145.9, 125.8, 124.7, 123.7,
123.4, 123.1, 120.8, 111.2, 71.7, 51.5, 23.5; Mass (m/z%): M* 352.11; Anal.calcd. for
C19H16N20s: C, 64.77; H, 4.58; N, 7.95; Found: C, 64.79; H, 4.62; N, 8.05%

N-(3-(benzofuran-3-yl)-1-(2-hydroxyphenyl)-3-oxopropyl)acetamide (4e): Yellow solid; IR
(KBr)kmax(cm™): 2862 (Ar-H), 3263 (NH), 1751 (amide C=0); 'H NMR (300 MHz)
(DMSO-dg) 6 (ppm): 8.95 (s, 1H, furan CH), 8.05 (d, 1H, NH), 6.90-7.85 (m, 8H, Ar-H),
5.33 (s, 1H, OH), 5.15 (q, 1H, pB-acetamide proton), 3.10 (d, 2H, CH,), 1.83 (s, 3H, CH3-CO);
3C NMR (DMSO-ds 100 MHz) & ppm: 194.2, 170.5, 160.1, 156.2, 154.0, 130.9, 128.1,
126.5, 125.8, 124.7, 123.2, 121.1, 120.5, 115.3, 111.4, 72.0, 45.2, 23.3; Mass (m/z%): M*
323.12; Anal.calcd. for C19H17NO4: C, 70.58; H, 5.30; N, 4.33; Found: C, 70.58; H, 5.30; N,
4.33%

N-(3-(benzofuran-3-yl)-1-(4-chlorophenyl)-3-oxopropyl)acetamide (4f): Light yellow solid;
IR (KBr)dmax(cm™): 2854(Ar-H), 3235 (NH), 1762 (amide C=0); ‘H NMR (300 MHz)
(DMSO-dg) & (ppm): 8.93 (s, 1H, furan CH), 8.10 (d, 1H, NH), 7.44-7.90 (m, 8H, Ar-H),
5.18 (q, 1H, p-acetamide proton), 3.10 (d, 2H, CH,), 1.84 (s, 3H, CH3-CO); C NMR
(DMSO-dg 100 MHz) 6 ppm: 194.4, 170.7, 160.3, 156.2, 141.6, 132.3, 128.6, 127.2, 125.8,
124.7, 123.1, 111.2, 715, 51.4, 23.6; Mass (m/z%): M" 341.08; Anal.calcd. for
C19H16CINO3: C, 66.77; H, 4.72; CI, 10.37; N, 4.10; Found: C, 66.75; H, 4.81; Cl, 10.32; N,
4.08%.
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N-(3-(benzofuran-3-yl)-1-(4-hydroxy-3-methoxyphenyl)-3-oxopropyl)acetamide (4g): Dark
brown solid; IR (KBr)kmax(cm™): 2860 (Ar-H), 3248 (NH), 1751 (amide C=0); 'H NMR
(300 MHz) (DMSO-dg) & (ppm): 8.88 (s, 1H, furan CH), 8.05 (d, 1H, NH), 6.68-7.87 (m, 7H,
Ar-H), 5.35 (s, 1H, OH), 5.15 (q, 1H, B-acetamide proton), 3.82 (s, 3H, OCH3), 3.12 (d, 2H,
CHy), 1.85 (s, 3H, CH3-CO); *C NMR (DMSO-ds 100 MHz) & ppm: 194.5, 170.3, 160.3,
156.3, 147.3, 146.7, 137.1, 125.7, 124.6, 123.3, 123.1, 120.9, 119.3, 1154, 111.4, 110.2,
715, 56.1, 51.5, 23.5; Mass (m/z%): M* 353.13; Anal.calcd. for CyH1gNOs: C, 67.98; H,
5.42; N, 3.96; Found: C, 68.01; H, 5.38; N, 4.03%

N-(3-(benzofuran-3-yl)-1-(3,4-dimethoxyphenyl)-3-oxopropyl)acetamide (4h): Light yellow
solid; IR (KBr)Amax(cm™): 2858 (Ar-H), 3252 (NH), 1748 (amide C=0); *H NMR (300
MHz) (DMSO-dg) & (ppm): 8.93 (s, 1H, furan CH), 8.03 (d, 1H, NH), 6.74-7.89 (m, 7H, Ar-
H), 5.16 (q, 1H, p-acetamide proton), 3.83 (s, 6H, OCHj3), 3.08 (d, 2H, CH,), 1.84 (s, 3H,
CH3-CO); *C NMR (DMSO-ds 100 MHz) & ppm: 194.3, 170.7, 160.1, 156.0, 149.6, 147.8,
136.8, 125.7, 124.6, 123.2, 121.9, 120.7, 118.9, 111.8, 109.8, 71.3, 56.1, 51.5, 23.2; Mass
(Mm/z%): M* 367.14; Anal.calcd. for C»;H»:NOs: C, 68.65; H, 5.76; N, 3.81; Found: C, 68.65;
H, 5.76; N, 3.81%

N-(3-(benzofuran-3-yl)-1-(4-hydroxyphenyl)-3-oxopropyl)acetamide (4i): Yellow solid; IR
(KBr)dmax(cm™): 2853 (Ar-H), 3245 (NH), 1755 (amide C=0); 'H NMR (300 MHz)
(DMSO-dg) 6 (ppm): 8.93 (s, 1H, furan CH), 8.03 (d, 1H, NH), 6.70-7.92 (m, 8H, Ar-H),
5.35 (s, 1H, OH), 5.15 (q, 1H, B-acetamide proton), 3.07 (d, 2H, CH,), 1.84 (s, 3H, CH3-CO);
B3C NMR (DMSO-ds 100 MHz) & ppm: 194.5, 170.7, 160.1, 156.5, 156.3, 136.1, 127.0,
125.6, 124.5, 123.3, 120.9, 115.5, 111.5, 71.7, 51.4, 23.6; Mass (m/z%): M" 323.12;
Anal.calcd. for C19H17NQO4: C, 70.58; H, 5.30; N, 4.33; Found: C, 70.61; H, 5.35; N, 4.30%

N-(3-(benzofuran-3-yl)-3-oxo0-1-(3,4,5-trimethoxyphenyl)propyl)acetamide ~ (4j):  Light
yellow solid; IR (KBr)Amax(cm™): 2855 (Ar-H), 3238 (NH), 1750 (amide C=0); *H NMR
(300 MHz) (DMSO-dg) 8 (ppm): 8.90 (s, 1H, furan CH), 8.07 (d, 1H, NH), 6.52-7.87 (m, 6H,
Ar-H), 5.15 (q, 1H, B-acetamide proton), 3.80 (s, 9H, OCHs), 3.05 (d, 2H, CH,), 1.88 (s, 3H,
CH3-CO); *C NMR (DMSO-ds 100 MHz) § ppm: 193.8, 170.7, 160.1, 156.3, 152.7, 137.5,
137.0, 125.4, 124.8, 123.2, 120.5, 111.5, 102.0, 70.5, 60.7, 56.0, 51.8, 23.4; Mass (m/z%):
M* 397.15; Anal.calcd. for C2H23NOs: C, 66.49; H, 5.83; N, 3.52; Found: C, 66.45; H, 5.79;
N, 3.58%.

www.wjpr.net Vol 5, Issue 9, 2016. 1661




Nagaraja et al. World Journal of Pharmaceutical Research

Antioxidant activity
The newly synthesized compounds were screened for their radical scavenging activities using
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity and inhibition of human

low-density lipoproteins (LDL) oxidation .

DPPH radical scavenging assay

The DPPH radical scavenging effect was carried out according to the method first employed
by Blois.” Compounds at different concentrations were prepared in distilled ethanol, 1 mL
of each compound solutions having different concentrations (10 uM, 50 puM, 100 puM, 200
MM and 500 puM) were taken in different test tubes, 4 ml of a 0.1 mM ethanol solution of
DPPH was added and shaken vigorously. The tubes were then incubated in the dark room at
RT for 20 min. A DPPH blank was prepared without compound, and ethanol was used for the
baseline correction. Changes (decrease) in the absorbance at 517 nm were measured using a
UV-visible spectrophotometer and the remaining DPPH was calculated. The percent decrease
in the absorbance was recorded for each concentration, and percent quenching of DPPH was
calculated on the basis of the observed decreased in absorbance of the radical. The radical
scavenging activity was expressed as the inhibition percentage and was calculated using the

formula:

Radical scavenging activity (%) = [(Ao — A1)/A, x100]
Where A, is the absorbance of the control (blank, without compound) and A; is the

absorbance of the compound. ICs, values were calculated by liner regression algorithm.

Human LDL oxidation assay

Fresh blood was obtained from fasting adult human volunteers and plasma was immediately
separated by centrifugation at 1500 rpm for 10 min at 4 °C. LDL (0.1 mg LDL protein/mL)
was isolated from freshly separated plasma by preparative ultra centrifugation using a
Beckman L8-55 ultra centrifuge. The LDL was prepared from the plasma according literature
method.[?®) The isolated LDL was extensively dialyzed against phosphate buffered saline
(PBS) pH 7.4 and sterilized by filtration (0.2 pum Millipore membrane system, USA) and
stored at 4 °C under nitrogen. 1 mL of various concentrations (10 and 25 uM) of compounds
were taken in test tubes, 40 uL of copper sulphate (2 mM) was added and the volume was
made up to 1.5 mL with phosphate buffer (50 mM, pH 7.4). A tube without compound and
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with copper sulphate served as a negative control, and another tube without copper sulphate
with compound served as a positive control. All of the tubes were incubated at 37 °C for 45
min. To the aliquots of 0.5mL drawn at 2, 4 and 6 hr intervals from each tube, 0.25 mL of
thiobarbutaric acid (TBA, 1% in 50 mM NaOH) and 0.25 mL of trichloro acetic acid (TCA,
2.8%) were added. The tubes were incubated again at 95 °C for 45 min and cooled to room
temperature and centrifuged at 2500 rpm for 15 min. A pink chromogen was extracted after
the mixture was cooled to room temperature by further centrifugation at 2000 rpm for 10 min.
Thiobarbituric acid reactive species in the pink chromogen were detected at 532 nm by a
spectrophotometer against an appropriate blank. Data were expressed in terms of
malondialdehyde (MDA) equivalent, estimated by comparison with standard graph drawn for
1,1,3,3-tetramethoxy-propane (Which was used as standard) which give the amount of
oxidation and the results were expressed as protection per unit of protein concentration (0.1
mg LDL protein/mL). Using the amount of MDA, the percentage protection was calculated
using the formula: % inhibition of LDL oxidation = (Oxidation in control — oxidation in

experimental / oxidation in control) x 100.

Antibacterial activity

The antibacterial activities of newly synthesized compounds were determined by well plate
method in Mueller-Hinton Agar.? The antibacterial activity was carried out against 24 hr
old cultures of bacterial strains. In this work, E. coli, S. aureus, B. subtilis, and S.
typhimurium were used to investigate the activity. The test compounds were dissolved in
dimethyl sulfoxide (DMSO) at concentration of 1000 mg/mL. 20 mL of sterilized agar media
was poured into each pre-sterilized Petri dish. Excess of suspension was decanted and plates
were dried by placing in an incubator at 37 °C for an hour. About 60 mL of 24 hr old culture
suspension were poured and neatly swabbed with the pre-sterilized cotton swabs. Six
millimeter diameter well were then punched carefully using a sterile cork borer and 30 mL of
test solutions of different concentrations were added into each labeled well. The plates were
incubated for 24 hr at 37 °C. The inhibition zone that appeared after 24 hr, around the well in
each plate were measured as zone of inhibition in mm. Experiments were triplicates and

standard deviation was calculated.

RESULTS AND DISCUSSION
Chemistry
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The 2-acetyl benzofuran was synthesized by literature method.”® An efficient one pot,
multicomponent  synthesis of  N-(3-(benzofuran-3-yl)-3-oxo-1-phenylpropyl)acetamide
scaffolds (4a-j) was done by condensing of 2-acetyl benzofuran (1), substituted benzaldehyde
(2a-j), acetyl chloride (3) and acetonitrile in the presense of Zinc oxide (ZnQO) as catalyst
Scheme 1. The reaction was carried on the basis of previously reported mechanism,?® it is
suggested that the aldehyde was first acylated to an intermediate | which then reacts with the
enol form of acetophenone derivative to produce Il after exchange of H* from Il. Next,
acetonitrile attacks 111, with elimination of acetate to give IV. Generated HCI could be
trapped by ZnO which is converted to ZnCl,. Hydrolysis of IV accompanied by
tautomerization gave the desired N-(3-(benzofuran-3-yl)-3-oxo-1-phenylpropyl)acetamide
scaffolds (Scheme 2) in good vyields. The synthesized compounds was characterized by

various physico-chemical and spectroscopic techniques.

0
A\ 0 N )L Zn0
fRT THC T CHON,Gh
0 CH AL ™ 3N, o s

(1) (2a]) @)

(4aj) R

Schemel.Protocol for the synthesis of N-(3-(benzofuran-2-yl)-3-oxo-1-phenylpropyl)
acetamide scaffolds (4a-j)
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Scheme 2. General synthetic mechanism for title compounds

Table 1. Synthesis of N-(3-(benzofuran-3-yl)-3-oxo-1-phenylpropyl)acetamide scaffolds
(4a-j)
Entry Aldehydes Products Yield (%) | Melting points (°C)
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2a O o 4a
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|O \
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Antioxidant activity

DPPH radical scavenging assay

DPPH radical scavenging activity (RSA) is a standard assay in antioxidant activity studies

and offers a rapid technique for screening the radical inhibition effect of specific compounds.

A freshly prepared DPPH solution exhibits a deep purple colour with an absorption
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maximum at 517 nm. This purple colour generally fades/disappears when an antioxidant is
present in the medium. Thus, antioxidant molecule can quench DPPH free radical (i.e., by
providing hydrogen atoms or by electron donation, conceivable) and convert them to a
colourless/ bleached product (i.e., 2,2-diphenyl-1-picrylhydrazine, or a substituted analogues
hydrazine), resulting in a decrease in absorbance. Hence, more rapidly the absorbance
decrease, the more potent the antioxidant activity of the compound. Initially, 2-accetyl
benzofuran (1) showed insignificant radical inhibition activity, further reaction with
substituted benzaldehyde enhanced the antioxidant activity 1Cso for all the compounds were
calculated and depicted in Table 2. Majority of compounds (4a-j) in this series showed
comparably equal or less activity to the standards. The compound 4g bearing electron
donating methoxy group addition to hydroxyl moiety at para position exhibited dominate
DPPH radical inhibition effect than the standard. The electron withdrawing (Cl, NO,)
substituents containing compounds 4d and 4f was inadequate for the enhanced activity.
Whereas, the compounds 4b, 4c, 4e, 4i and 4h contains electron releasing methyl, hydroxy
and methoxy groups at different positions of phenyl ring exhibited six to seven folds more
RSA inhibition effect than that of starting material. On the other hand compound 4j also
having methoxy group on phenyl ring at 3,4,5 positions but showed less activity may due to
the presence of steric hindrance between methoxy groups. Since, compound 4a does not have
any substituent on the ring showed least activity compared to other compounds. The presence
of electron-donating groups on the phenyl ring at positions 3,4,5 might be favor the DPPH

radical scavenging activity.

Table 2. 50% Inhibition of DPPH radical by compounds (4a-j). Each value represents

mean £ SD (n=3)

Compounds ICso(UM )/mL
DPPH?
1 230+0.11
4a 201+0.01
4b 138+0.24
4c 98+0.33
4d 157+0.45
4e 17+0.62
4f 176+0.71
49 11£0.25
4h 57+0.43
4i 15+0.22
4j 190+0.78
BHA 12+0.05
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#1Cso= the concentration (#M/mL) exhibiting 50% inhibition of DPPH radical

Human LDL oxidation assay

Oxidation modification is known to play an important role in the pathogenesis of
atherosclerosis and coronary heart diseases!®” and the dietary antioxidants that protect LDL
from oxidation may therefore reduce atherogenesis and coronary heart diseases./® In general,
oxidation of LDL follows a radical chain reaction that generates conjugated diene
hydroperoxides as its initial products. It has been reported that inhibition of human LDL
oxidation may arise due to free-radical scavenging.”® The antioxidant activity of N-(3-
(benzofuran-3-yl)-3-oxo-1-phenylpropyl)acetamide scaffolds (4a-j) against human LDL
oxidation with different concentrations (10 pM and 25 uM) is depicted in the figure 1 and 2.
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Figure 1. Percentage LDL oxidation inhibition by novel N-(3-(benzofuran-2-yl)-3-oxo-1-
phenylpropyl)acetamide scaffolds (4a-j) at 10 uM concentration.
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Figure 2. Percentage LDL oxidation inhibition by novel N-(3-(benzofuran-2-yl)-3-oxo-1-
phenylpropyl)acetamide scaffolds (4a-j) at 25 puM concentration.

The poly unsaturated fatty acid (PUFA) of human LDL were oxidized and the
malonoldehyde (MDA) formed have been estimated by using thiobarbituric acid (TBA)
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method. Initially, the formation of conjugated dienes due to copper-induced LDL oxidation
was unaffected by compound (1), showed less activity but N-(3-(benzofuran-3-yl)-3-oxo-1-
phenylpropyl)acetamide scaffolds (4a-j) effectively inhibited LDL oxidation showed huge-
good activity. The average induction time for copper mediated LDL oxidation was around 4
min without the addition of compounds. The compounds protect LDL from oxidation was
measured by the prolongation of the induction time for the formation of conjugated dienes.
Among the synthesized compounds, at the end of 2 hr after the induction of oxidation,
compound 4g exhibited 42.70 and 55.20% protection at 10 and 25 uM levels. Whereas, it was
85.65 and 93.25% protection at the end of 6 hr showing dominant inhibition over LDL
oxidation and exhibits more activity than the standard BHA. Compound (1) exhibited 6.34
and 8.43% protection at the 10 and 25 uM levels at the end of 2 hr after the induction of
oxidation. Whereas, it showed 8.87 and 12.43% protection at the end of 6 hr showed less
activity. The results indicate a dose-dependent inhibition effect of compounds against LDL
oxidation. The compounds 4b, 4c, 4e, 4i and 4h contains electron releasing methyl, hydroxy
and methoxy groups at different positions of phenyl ring after the completed 6 hr exhibited
57.60-75.32 and 80.45-89.35%. However, compounds 4d and 4f gathering with electron
withdrawing nitro and chloro groups demonstrated considerable protection at the end of 6 hr
after the induction of oxidation.

In short, we made an attempt to enhance the free radical inhibition effect by substituents
attaching to the phenyl ring led to various potential radical inhibitors, depending on the
nature, position and number of functional attached, whereas, high potency has been observed
in the scaffolds 4g in the both assays this may be due to the presence of electron donating
methoxy group on phenyl ring. This has thrown open a new era for exploring suitably
designed, new scaffolds as potential radical inhibitors.

Antibacterial activity

The synthesized compounds (4a-j) were also evaluated for their in vitro antimicrobial activity
against various bacterial strains using well plate method in Mueller-Hinton Agar. As shown
in our results, some analogues of this series were found to have near equal potency to the
standard drug ciprofloxacin while some of them have least potency. Among the synthesized
compounds 4f exhibited maximum bacterial inhibition power against all the tested
microorganisms at a concentration of 1000 mg/mL similar to that of the standard
ciprofloxacin. Whereas, compounds 4c and 4h displayed good antibacterial activity. The

activity is considerably effected by substituents present at the para position of phenyl ring.
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The high potency of 4c, 4f and 4h may be attributed to the presence of lipophilic or H-bond
acceptor type group’s placement such as Cl and OCHj3 at 4-positions, respectively.B” This
might be the reason compounds 4c, 4f and 4h are highly active than other compounds. Rest
of the compounds (4a-b), (4d-e), 4g and (4i-j) bearing substituent such as OH, NO,, CH3 and
also having OCHj3; groups at different position showed considerable or least activity with

respect to standard drug against the all test strains.

It is clear from our results (Table 3) that the SAR of N-(3-(benzofuran-3-yl)-3-oxo-1-
phenylpropyl)acetamide scaffolds (4a-j) for bacterial inhibition effect strongly correlates
with the position C-2 and C-4 terminal of phenyl ring which favorable site for high inhibition
effect.

Table 3. Antibacterial activity of the compounds (4a-j). Inhibitory zone (diameter) mm
of the synthesized compounds against tested bacterial strains by well plate method.

Compound Gram positive Gram negative
Staphylococcus aureus | Bacillus subtilis | Escherichia coli | Salmonella typhimurium

Control 00 00 00 00
1 01+0.12 NA NA 02+0.21
4a 02+0.33 01+0.17 02+0.17 01+0.34
4b 03+0.24 02+0.12 01+0.14 02+0.25
4c 16+0.30 13+0.11 17+0.19 16+0.26
4d 05+0.32 03+0.18 07+0.16 03+0.32
4e NA 01+0.13 01+0.13 02+0.21
4f 19+0.21 15+0.16 20+0.11 17+0.10
49 01+0.17 NA NA 02+0.24
4h 18+0.23 15+0.20 19+0.27 15+0.37

4i 01+0.34 NA 02+0.11 NA
4j 03+0.10 04+0.21 03+0.23 05+0.14
Ciprofloxacin 22+0.32 16+0.24 22+0.24 18+0.10

The concentration of test compounds was 1000g/mL. Solvent which used DMSO. NA =no

active. The data represent mean value (SEM).

CONCLUSION

In conclusion, we described an ZnO assisted one pot, multicomponent synthesis of N-(3-
(benzofuran-3-yl)-3-oxo-1-phenylpropyl)acetamide scaffolds (4a-j) in reasonably good
yields. The newly synthesized analogues were evaluated for their in vitro antioxidant,
antibacterial and anti-inflammatory potential. Among the analogues, 4g demonstrated

powerful antioxidant. While, the compounds 4i and 4e exhibited good inhibition effect in
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comparison with their standard BHA. Whereas, compound 4d and 4f revealed the highest
bacterial inhibition power against all tested bacterial strains. This study extends the
knowledge of different substituents at phenyl ring which might be of interest for the
identification of novel class biological agents. Further, detailed studies are required to

understand the mechanism of action of these compounds.
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