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The objective of the present study was to synthesize a series of some novel quinoline based methoxy substituted chalcones and to evaluate |
their in vitro antimalarial, anti-inflammatory, antioxidant and antidiabetic activitites. The quinoline based chalcones was synthesized by |
condensation of 2-chloro-3-formyl qunoline with various methoxy substituted acetophenone in presence of NaOH. The Claisen-Schmidt
condensation gave high yield of quinoline based chalcones. Synthesis of 2-chloro-3-formyl quinoline was carried out by Vilsmeir-Haack |
reaction on acetanilide and 4-methoxy acetanilide which on cyclization along with formylation give corresponding 2-chloro-3-formyl |
quinoline. The synthesized compounds were screened for in vitro antimalarial, anti-inflammatory, antioxiadant and antidiabetic activities. |
The structures of the synthesized compounds were characterized by infrared, "H NMR and C NMR spectroscopy. Compounds 1f and 1h |
showed highest antimalarial activity even more than standard chloroquine diphosphate. Compound 1a showed excellent activity whereas
1c and 1d showed potent anti-inflammatory activity as compared to standard diclofenac. On the other hand, compounds 1a and 1g |
showed excellent antioxidant activity for 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical while compound 1a showed highest inhibition of |
nitic oxide free radical (NO®) and compound 1h showed highest inhibition for super oxide radical (SOR) as well as highest antidiabetic |
activity as compared to standard acarbose. All quinolne based chalcones were synthesized in good yields and showed potential biological
activities hence they may be helpful for the designing of new drugs. I
|
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INTRODUCTION

Chalcones are o, B-unsaturated carbonyl compounds, which
posses variety of pharmacological activities, such as anticancer
[1,2], antimicrobial [3], antioxidant [4], anti-inflammatory [5],
antimalarial [6,7], antidiabetic [8], analgesic [9,10], vasorela-
xant [11] and antipyretic [12]. Chalcones are main precursor
in the synthesis of a variety of heterocyclic compounds hence
nowadays scientists are showing interest in their synthesis.
Over the last few years, malaria has become serious disease
around the world. It is one of the most lethal infectious diseases
for human beings affecting around 300-600 million people
with about three million deaths per year globally [13]. Chloro-
quine, was once a highly potent drug against malaria [14,15].
However, P. falciparum resistant to chloroquine has affected
the use of this important drug and other synthetic quinoline

antimalarials such as mefloquine in the treatment of malaria
[16]. Chalcones have shown potent antimalarial activity [17]
and quinoline is the active moiety of most of the antimalarial
drugs. In view of above facts, an attempt was made to design
some novel quinoline based chalcones. Inflammation is a res-
ponse given by tissue to a harmful stimulus (e.g., bacterial
infection, burn or wound). Synthesis of new chalcone analogues
is growing nowadays, as they exhibit potential anti-inflammatory
activities, which make them important in the treatment of chronic
diseases which involve inflammatory process [18]. Free radicals
are highly reactive atom or molecule that bears an unpaired
electron, they are capable of rapid reaction that destabilize
other molecules and generate many more free radicals. These
free radicals have the ability to bind to cellular structures and
are responsible for number of pathological processes such as
aging, inflammation, reoxygenation of ischemic tissues, cancer
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and even Parkinson’s disease in men. These free radicals can
be deactivated by antioxidants. Chalcones have shown potent
antioxidant activities [19,20], hence are having importance
in synthesis of new antioxidant agents. Diabetes mellitus is
rapidly growing disease in last few years. About 25 % of the
world population is affected by this disease. Diabetes mellitus
is caused by the abnormality of carbohydrate metabolism
which is linked to low blood insulin level or insensitivity of
target organs to insulin [21]. It may cause serious damage to
many of the body’s systems, like eyes, kidneys, nerves, heart
and blood vessels [22]. Hence it is much more needed now-a-
days to synthesize new antidiabetic drugs with high efficiency.
Chalcones may be useful in synthesizing new drugs in this
field as their antidiabetic activity is reported in certain cases
[23]. In view of above observations decided to synthesize quino-
line based chalcones and to evaluate their biological activities.

EXPERIMENTAL

All the title compounds were synthesized by Claisen-Schmidt
condensation of 2-chloro-3-formyl quinoline with various
methoxy substituted acetophenones in presence of NaOH.
Melting points (°C) were determined in laboratory using thiels
tube and are incorrect. IR spectra were recorded on FT-IR spec-
trometer Nicolet IS10 Thermo using KBr disc method. 'H
NMR spectra were recorded on Bruker 400 MHz spectrometer
in CDCI; as a solvent. *C NMR spectra were recorded on
Brucker 400 MHz spectrometer in CDCl; as a solvent. All the
reagents and solvents were used of analytical grade. TLC was
performed on silica gel coated plates for monitoring the reactions.

General procedure for the synthesis of quinoline based
chalcones (1a-j): 1 mmol of methoxy substituted acetophe-
none was taken in 5 mL ethanol. To this 5 % NaOH was added
drop-wise with continuous stirring, I mmol of 2-chloro-3-formyl
quinoline was then added to reaction mixture and the reaction
mixture was stirred at room temperature for 5-6 h. The progress
of reaction was studied with TLC. After completion of reaction
the reaction mixture was poured on crushed ice, neutralized
with 1:1 HCI, the separated product is filtered, dried and recrys-
tallized from ethanol.

3-(2-Chloroquinolin-3-yl)-1-(4-methoxyphenyl)prop-
2-en-1-one (1a): Yield: 90 %; m.p.: 162-164 °C; IR (KBr,
Vimaw, M) 3060.20 (Ar-C-H str.), 1677.46 (C=0 str), 1618.68
(C=N str:), 1104.71 (C-O-C str.), 776.43; '"H NMR (400 MHz,
CDCls): 8 3.85 (s, 3H, -OCH3), 6.19 (d, 2H, J = 4 Hz, Ar-H),
744 (2H,d,J =4Hz, Ar-H), 6.93 (d, 1H, J = 4 Hz, Ar-H), 7.29
(1H, d, J = 8 Hz, Ar-H), 7.55 (1H, d, J = 8 Hz, Ar-H), 7.72
(1H, d, J = 16 Hz, -CH=CH-), 8.05 (d, 1H, J = 4 Hz, Ar-H),
8.46 (d, 1H, J = 16 Hz, -CH=CH-), 11.17 (s, 1H, Ar-H); “C
NMR: 56.34 (-CN), 60.93 (-OCHj;), 115.4-139.82 (Ar-C),
142.32 (C=C-ethylenic), 142.90 (-C=C- ethylynic), 153.04 (-
C=N of quinoline), 161.67 (C-OCH;), 189.7 (C=0); HRMS
[M+1] =324.8119.

3-(2-Chloroquinolin-3-yl)-1-(3,4-dimethoxyphenyl)-
prop-2-en-1-one (1b): Yield: 94 %; m.p.: 168-170 °C; IR (KBr,
Vi, €M ™): 2946.43 (aromatic C-H), 1670.32 (C=0), 1615.23
(C=N), 1556.68 (C=C), 1155.43 (C-O-C); '"HNMR (400 MHz,
CDCl3): 6 3.94 (s, 6H, -OCHj3), 6.90 (d, 1H, J = 4 Hz, Ar-H),
7.18 (1H,d,J=4Hz, Ar-H), 7.32 (d, 1H, J = 4 Hz, Ar-H), 7.48

(1H,d,J =8 Hz,Ar-H), 7.58 (1H, d, J = 8 Hz, Ar-H), 7.62 (1H,
d,J=4Hz,Ar-H), 7.74 (d, 1H, J = 16 Hz, -CH=CH-), 7.78 (d,
1H, J = 8 Hz, Ar-H), 8.48 (1H, d, J = 16 Hz, -CH=CH-), 11.19
(Ar-H); *C NMR: 54.34 (-CN), 58.93 (-OCH3), 60.91 (-OCH3),
115.32-139.86 (Ar-C), 141.32 (C=C-ethylenic), 142.87 (-C=C-
ethylynic), 152.08 (-C=N of quinolin), 161.63 (C-OCHs), 188.7
(C=0); HRMS [M+1] = 354.8083.
3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(3,4-dimethoxy-
phenyl)prop-2-en-1-one (1c): Yield: 88 %; m.p.: 178-180 °C;
IR (KBT, Vi, cm™): 2929.22 (Ar-C-H) 1660.74 (C=0),
1605.32 (C=N) 1565.32 (C=C), 1265.31 (C-O-C); 'H NMR
(400 MHz, CDCl;); §3.96 (s, 3H, -OCH3), 3.99 (s, 6H, -OCH3),
6.95 (d, 1H, J = 4 Hz, Ar-H), 7.41 (1H, d, J = 4 Hz, Ar-H),
7.43 (1H,d,J=4Hz, Ar-H),7.61 (1H,d,J = 16 Hz, -CH=CH-),
7.65 (d, 1H, J = 4 Hz, Ar-H), 7.71 (d, 1H, J = 4 Hz, Ar-H)
7.73 (s, 1H, Ar-H) 8.14 (1H, d, J = 16 Hz, -CH=CH-), 10.19
(s, 1H, Ar-H); *C NMR: 52.44 (-CN), 58.36 (-OCH3), 59.91
(-OCHs;) 60.97 (-OCHs), 114.4-139.78 (Ar-C), 146.32 (C=C-
ethylenic), 142.86 (-C=C- ethylynic), 153.11 (-C=N of quinolin),
162.67 (C-OCHs), 185.7 (C=0); HRMS [M+1] = 384.1005.
3-(2-Chloroquinolin-3-yl)-1-(3-methoxyphenyl)prop-
2-en-1-one (1d): Yield: 90 %; m.p.: 174-174 °C; IR (KBr,
Vimaxs €M) 2994.39, (Ar-C-H), 1664.54 (C=0), 1612.52
(C=N), 1552.25 (C=C); '"H NMR (400 MHz, CDCl;): 8 3.91
(s, 3H, -OCHs), 6.92 (d, 2H, J = 4 Hz, Ar-H), 7.22 (2H, d, J =
4 Hz, Ar-H), 7.29 (d, 1H, J/ = 4 Hz, Ar-H), 7.52 (1H, d, J = 8
Hz, Ar-H), 7.57 (1H, d, J = 8 Hz, Ar-H), 7.77 (1H, d, J = 16
Hz,-CH=CH-), 8.05 (d, 1H, J = 4 Hz, Ar-H), 8.56 (d, 1H, J =
16 Hz, -CH=CH-), 11.17 (1H, s, Ar-H); "C NMR: 53.34 (-CN),
59.93 (-OCH3), 119.4-141.82 (Ar-C), 146.22 (C=C-ethylenic),
142.90 (-C=C- ethylynic), 156.04 (-C=N of quinolin), 166.67
(C-OCHa), 182.7 (C=0); HRMS [M+1] = 324.7992.
3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(3,4,5-
methoxyphenyl)prop-2-en-1-one (1e): Yield: 88 %; m.p.:
168-170 °C; IR (KBr, Vinax, cm™'): 2994.39 (Ar-C-H) 1654.54
(C=0), 1622.73 (C=N), 1585.23 (C=C), 1152.25 (C-O-C); 'H
NMR (400 MHz, CDCl;): 6 3.90-3.97 (s, 12H, -OCH3) 7.13
(d, 1H,J =4 Hz, Ar-H), 7.28 (1H,dd, J = 8 Hz, Ar-H) 7.41 (d,
1H, J = 4 Hz, Ar-H), 7.44 (d, 1H, Ar-H), 7.48 (1H,d, J = 16
Hz -CH=CH-) 7.92, (1H, d, J = 4 Hz, Ar-H), 8.15 (1H, d, J =
16 Hz, -CH=CH-) 8.37 (s, 1H, Ar-H); *C NMR: 56.34 (-CN),
57.33 (-OCHs), 58.23 (-OCHs), 59.69 (-OCHs), 60.73 (-OCHa),
119.4-137.82 (Ar-C), 143.32 (C=C-ethylenic), 144.90 (-C=C-
ethylynic), 154.04 (-C=N of quinolin), 159.67 (C-OCHs), 187.7
(C=0); HRMS [M+1] =414.1110.
3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(2,3,4-trime-
thoxyphenyl)prop-2-en-1-one (1f): Yield: 92 %; m.p.: 182-
184 °C; IR (KB, Viax, cm™): 2992.39 (Ar-C-H), 1644.51 (C=0),
1622.73 (C=N), 1565.11 (C=C), 1252.15 (C-O-C), '"H NMR
(400 MHz, CDCl5): 8 3.92 (s, 12H, -OCH3), 6.88 (d, 1H, J =
4 Hz, Ar-H), 7.30 (d, 1H, J = 4 Hz, Ar-H), 7.45 (1H, d, J = 12
Hz, Ar-H), 7.60 (d, 1H, J = 4 Hz, Ar-H), 7.72 (d, 1H, J = 16
Hz, -CH=CH-), 7.76 (s, 1H, Ar-H), 8.46 (d, 1H, J = 16 Hz,
-CH=CH-), 11.14 (Ar-H); “C NMR: 56.34 (-CN), 58.94
(-OCHa), 59.93 (-OCH3), 113.4-134.82 (Ar-C), 141.32 (C=C-
ethylenic), 146.90 (-C=C- ethylynic), 152.04 (-C=N of quinolin),
159.36 (-OCH3)161.67 (C-OCHz3), 184.71 (C=0); HRMS
[M+1] =414.9798.
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3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(3,4-dime-
thoxyphenyl)prop-2-en-1-one (1g): Yield: 94 %; m.p.: 158-
160 °C; IR (KBT, Vi, cm™): 2974.31 (Ar-C-H), 1654.54
(C=0), 1651.21 (C=N), 1532.25 (C=C); '"H NMR (400 MHz,
CDCl3): 6 3.97-3.90 (s, 9H-OCH3) 7.15 (d, 1H, J = 4 Hz, Ar-
H), 7.26-7.33 (4H, Ar-H) 7.56 (d, 1H, J = 4 Hz, Ar-H), 7.73
(1H,d,J =16 Hz, -CH=CH-), 7.99 (s, 1H, Ar-H), 8.38 (1H, d,
J =16 Hz, -CH=CH-), 11.39 (Ar-H); "C NMR: 56.34 (-CN),
56.92 (-OCHs), 57.93 (-OCHs), 60.93 (-OCHs), 111.4-137.82
(Ar-C), 141.32 (C=C-ethylenic), 142.88 (-C=C- ethylynic),
153.01 (-C=N of quinolin), 151.61 (C-OCHj3), 186.70 (C=0);
HRMS [M+1] = 384.1010.

3-(2-Chloroquinolin-3-yl)-1-(3,4-dimethoxyphenyl)-
prop-2-en-1-one (1h): Yield: 92 %; m.p.: 160-162 °C; IR (KBr,
Vi, €M)z 2964.32 (Ar-C-H), 1654.54 (C=0), 1622.73 (C=N),
1252.25 (C-O-C); 'H NMR (400 MHz, CDCls): 8 3.89 (s, 3H,
-OCHs3), 3.94 (s, 3H, -OCHa), 6.52 (d, 1H, J = 4 Hz, Ar-H),
6.58 (1H, d, J = 4 Hz, Ar-H), 7.24 (d, 1H, J = 4 Hz, Ar-H),
7.53 (s, 1H), 7.73 (1H, d, J = 16 Hz, -CH=CH-), 7.81 (d, 1H,
J=4Hz, Ar-H), 8.02 (s, 2H), 8.30 (1H, d, J = 16 Hz, -CH=CH-),
10.32 (s, IH, Ar-H); "C NMR: 56.34 (-CN), 57.39 (-OCH;) 60.93
(-OCHs), 1159.2-137.80 (Ar-C), 140.32 (C=C-ethylenic),
147.90 (-C=C- ethylynic), 150.14 (-C=N of quinolin), 161.37
(C-OCHs), 186.7 3 (C=0); HRMS [M+1] = 354.8113.

3-(2-Chloroquinolin-3-yl)-1-(3,4,5-trimethoxyphenyl)-
prop-2-en-1-one (1i): Yield: 92 %; m.p.: 174-176 °C; IR (KBr,
Vi, €M)z 2984.39 (Ar-C-H), 1654.54 (C=0), 1622.73 (C=N),
1142.15 (C-O-C); 'H NMR (400 MHz, CDCl5): 8 3.96-3.97
(s, 9H-OCH3) 7.28 (d, 1H, J =4 Hz, Ar-H), 7.32 (2H, d,J = 8
Hz,Ar-H) 7.39 (d, 1H, J = 4 Hz, Ar-H), 7.67 (1H, d, J = 4 Hz,
Ar-H) 7.80, (1H, d, J = 16 Hz, -CH=CH-), 8.09 (s, 1H), 8.52
(1H, d,J = 16 Hz, -CH=CH-), 10.67 (Ar-H); *C NMR: 56.34
(-CN), 54.520 (-OCHs), 55.23 (-OCH3) 60.93 (-OCH3), 115.4-
139.82 (Ar-C), 142.32 (C=C-ethylenic), 142.90 (-C=C- ethyl-
ynic), 153.04 (-C=N of quinolin), 153.98 (C-OCHj;), 161.67
(C-OCHs), 189.7 (C=0); HRMS [M+1] = 384.1009.

3-(2-Chloroquinolin-3-yl)-1-phenylprop-2-en-1-one
(1j): Yield: 90 %; m.p.: 158-160 °C; IR (KBr, Vi, cm™):
2914.19 (Ar-C-H), 1674.14 (C=0), 1612.03 (C=N), 1545.21
(C=C), 1252.25 (C-O-C); '"H NMR (400 MHz, CDCl;): 7.26
(d, 1H, J = 4 Hz, Ar-H), 7.30 (2H, d, J = 8 Hz, Ar-H), 7.33
(4H, Ar-H) 7.55 (d, 1H, J = 4 Hz, Ar-H), 7.80, (d, 1H, J = 16
Hz,-CH=CH-), 8.09 (1H, d, / = 4 Hz, Ar-H) 8.52 (1H, d, J =
16 Hz, -CH=CH-), 10.67 (s, 1H, Ar-H) *C NMR: 56.34 (-CN),
115.4-139.82 (Ar-C), 142.32 (C=C-ethylenic), 142.90 (-C=C-
ethylynic), 153.04 (-C=N of quinolin), 180.52 (C=0); HRMS
[M+1] =294.7989

Pharmacology

Antimalarial activity: According to Deharo ez al. [24] a
mixture containing 50 L of 0.5 mg/mL hemin chloride freshly
dissolved in 0.1 M NaOH, 100 pL of 0.5 M sodium acetate
buffer (pH 4.4) and 50 pL of the synthesized compound (10
mM), tested potential antimalarial drug solution was put in
micro tube and incubated at 37 °C for 18 h. Chloroquine diphos-
phate was used as positive control, distilled water was used as
negative control. The plate was then centrifuged for 8 min at
4000 rpm. The supernatant was removed and the pH of reaction
was measured. The final pH of the mixture was maintained

between (5.0-5.2). The solution mixture in the wells were
washed with 200 uL DMSO per well to remove free hemin
chloride. The plate was centrifuged again, discharging the
supernatant afterwards. The B-hematin remaining was then
dissolved in 200 pL of 0.1 M NaOH to form an alkaline
hematin that can be measured spectrophotometrically. Finally,
the absorbance was recorded at 405 nm.

Lastly percent inhibition of hematin by compounds was
calculated by using following formula:

Reading of control — Reading of treated cells

Inhibition (%) = %100

Reading of control

Anti-inflammatory activity by protein denaturation
method: The synthesized quinoline based chalcones derivatives
were evaluated for their in vitro anti-inflammatory activity by
protein denaturation method [25]. The reaction mixture (2.5
mL) consisted of 0.1 mL of egg albumin (from fresh hen’s
egg), 1.4 mL of phosphate buffered saline (PBS, pH 6.4) and
1 mL of synthetic derivatives (1 mM) was incubated at 37 +
2 °C in an incubator for 15 min and then heated at 70 °C for
5 min. Similar volume of double-distilled water eas used as
control. After cooling, their absorbance was measured at 660
nm by using vehicle as blank. Diclofenac sodium at the | mM
was used as reference drug and treated similarly for determi-
nation of absorbance. The percentage inhibition of protein
denaturation was calculated by using the following formula:

Inhibition (%) =100x [% - 1)
where, V. = absorbance of test sample, V. = absorbance of
control.

Antioxidant activity: Antioxidants are the compounds
capable of scavenging the free radicals; for this antioxidant
therapy is one of the recent options. Free radical scavenging
activity was measured in terms of % antioxidant activity.
Taking into the account of multifactorial character of oxidative
stress which is involved in many pathological states, we have
evaluated antioxidant activity of synthesized chalcone deri-
vative against reactive oxygen species like DPPH, nitric oxide.
and super oxide radical scavenging activity [26].

DPPH radical scavenging activity: The ability of comp-
ounds to scavenge DPPH radical was assessed as follows. Briefly,
1 mL of synthesized compounds as 1 mM was mixed with 3 mL
DPPH (0.5 mmol/L in methanol), the resultant absorbance was
recorded at 517 nm after 0.5 h incubation at 37 °C. The per-
centage of scavenging activity was derived using the following
formula:

control

Inhibition (%) = sample ¢ 100

control
where, Aconrol = absorbance of DPPH; Aampie = absorbance reac-
tion mixture (DPPH with sample).

NO* scavenging activity: 1 mL of 10 mM sodium nitro-
prusside dissolved in 0.5 mL phosphate buffer saline (pH 7.4)
was mixed with 1 mL of 1 mM synthetic compounds in DMSO.
The mixture was incubated at 25 °C for 150 min. After incu-
bation the reaction mixture was mixed with 1.0 mL of pre-
prepared Griess reagent [(1.0 mL sulfanilic acid reagent (0.33 %

in 20 % glacial acetic acid at room temperature for 5 min with
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1 mL of naphthylethylenediamine dichloride (0.1 % w/v)].
The mixture was then incubated at room temperature for 0.5 h
and its absorbance was measured by pouring into a cuvette at
546 nm. The decreasing absorbance indicates a high nitric
oxide scavenging activity.

Amount of nitric oxide radical inhibition was calculated
following the equation:

Inhibition of NO® (%) = A=A 100
AO

where A, is the absorbance before reaction and A is the absor-
bance after reaction has taken place with Griess reagent.

Superoxide radical (SOR) scavenging activity: The super-
oxide anion radicals were generated in 3 mL of 7ris-HCI buffer
(16 mM, pH 8.0), containing 0.5 mL of nitrobluetetrazolium
(NBT) (0.3 mM), 0.5 mL NADH (0.936 mM) solution, 1 mL
of synthetic compound (1 mM) solution and 0.5 mL 7ris-HCI
buffer (16 mM, pH 8.0). The reaction was initiated by adding
0.5 mL phenazinemethosulfate (PMS) solution (0.12 mM) to
the mixture, reaction mixture was incubated at 25 °C for 5
min and then the absorbance was measured at 560 nm against
a blank sample. Decreased absorbance of reaction mixture
indicated increased superoxide anion scavenging activity.

Antidiabetic activity

Assay of amylase inhibition: in vitrro Amylase inhibition
was studied by the method of Bernfeld et al. [27]. In brief,
100 pL of samples (1 mM) was allowed to react with 200 pL
of o-amylase enzyme (diastase) and 100 pL of 2 mM of phos-
phate buffer (pH 6.9). After 20 min incubation, 100 pL of 1 %
starch solution was added. The same was performed for the
controls where 200 pL of the enzyme was replaced by buffer.
After incubation for 5 min, 500 pL of dinitrosalicylic acid
reagent was added to both control and test. They were kept in
boiling water bath for 5 min. The absorbance was recorded at
540 nm using spectrophotometer and the percentage inhibition
of oi-amylase enzyme was calculated using the formula:

Inhibition (%) = SOOI =Test 60
Control

RESULTS AND DISCUSSION

The chalcones are synthesized as outlined in Scheme-1I.
2-Chloro-3-formyl quinoline was synthesized by Vilsmeir-
Haack reaction on acetanilide and 4-methoxy acetanilide which

o
NH-C R
CH; a ~CHO
=
N™ ~Cl
R 2-Chloro-3-formyl
quinoline

on cyclization along with formylation gave corresponding
2-chloro-3-formyl quinoline which on Claisen-Schmidt con-
densation with various substituted acetophenones in presence
of NaOH resulted in formation of chalcones. Completion of
reaction was monitored by TLC. All the synthesized chalcones
were characterized by IR, '"H NMR and *C NMR. IR spectra
of chalcone reveals that the (>C=0) absorption bands were
observed in the 1638-1609 cm™ and (>C=N-) stretching was
observed at 1595 cm™. These stretching values confirm the
formation of desired chalcone derivatives. In the 'H NMR
spectra of chalcones shows 2 doublets at ~ 7.14 and 8.04 for
—CH=CH- which confirms formation of chalcones.

Biological evaluation

Anti-inflammatory activity: Anti-inflammatory activity
of synthesized chalcones was studied by denaturation of egg
albumin using standard diclofenac sodium and the results are
shown in Table- 1. The anti-inflammatory results reveal that all
the compounds show good anti-inflammatory activity out of
which compound 1a shows maximum anti-inflammatory
activity as compared to the standard followed by compounds
1c and 1d that are showing potent anti-inflammatory activity.
Compounds 1g, 1h, 1i and 1j showed good activity whereas
1b, 1e and 1f showed moderate anti-inflammatory activity.
From above discussion it can be seen that chalcones having
a—OCH; group at meta or para positions are having good
anti-inflammatory activity. Results show that quinoline
based chalcones are having potent anti-inflammatory activity
hence can be useful in synthesis of new anti-inflammatory
agents.

Antioxidant activity: Antioxidant activity results are shown
in Table-1. Results reveal that compounds 1g showed highest
inhibition among the series for DPPH as compared to standard
ascorbic acid followed by 1a and 1b that are having potent
antioxidant activity for DPPPH whereas compounds 1d, 1f
and 1j showed good antioxidant activity as compared to the
standard ascorbic acid while remaining showed moderate acti-
vity. Hence, compounds with 2 or more -OCHj; groups in their
structures are potent inhibitors of DPPH. Compound 1a showed
highest inhibition for NO free radical while compounds 1d
and 1h are showing potent inhibition, 1b and 1h showed good
activity and remaining compounds showed moderate antioxi-
dant activity for NO free radical. Hence compound with a
—OCH; group at meta position show good inhibition of NO.
Compound 1h showed highest antioxidant activity for SOR
free radical while 1a, 1b and 1d showed potent activity and

(0]
b R X Z A
EE— . . | /_Rv
(0] N° Cl
| Xy” “CH,4 la-j

R.//

la: R'=4-OMe; R = H; 1b: R' = 3,4-di-OMe; R = H; 1c: R' = 3,4-di-OMe; R = -OMe;
1d: R'=3-OMe; R = H; le: R' = 3,4,5 tri-OMe; R = -OMe; 1f: R' = 2,3 4-tri-OMe; R = -OMe
1g: R'=3,4 di-OMe; R =-OMe; 1h: R' = 3,4,di-OMe; R = H; 1i: R' =3,4,5-tri-OMe; R =H; 1j: R'=H; R =H

Reagents and conditions: (a) DMF/POCIs, 80-85 °C, 4-5 h; (b) 5 %NaOH, EtOH, RT, 24 h

Scheme-I
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TABLE-1
BIOLOGICAL ACTIVITIES OF NEWLY SYNTHESIZED QUINOLINE BASED CHALCONES (1a-j)
Anti- Antioxidant activity (%) Antimalarial activity Amylase inhibition
Compounds inﬂflm}matory DPPH Nitric oxide  Super oxide | Absorbance Inhibition | Absorbance at Inhibition
activity (%) scavenging  scavenging at 405 nm (%) 540 nm (%)
Control - - - - 1.19 £0.014 - - -
la 83.50 81.94 65.62 71.95 0.60 + 0.008 49.57 0.34 + 0.005 26.08
1b 47.42 82.33 42.18 82.92 0.74 = 0.008 37.81 0.24 + 0.005 47.82
1c 80.41 59.73 36.25 41.70 0.79 £ 0.033 33.61 0.25 +0.011 47.65
1d 80.41 62.30 54.68 74.39 1.01 + 0.008 15.12 0.29 + 0.008 36.95
1le 51.54 50.61 24.68 55.60 0.95 + 0.008 20.16 0.31 +0.005 32.60
1f 37.11 77.96 39.06 37.80 0.46 + 0.011 61.34 0.27 + 0.005 37.11
1g 71.13 83.00 36.52 46.46 0.74 + 0.008 37.81 0.24 + 0.005 41.30
1h 77.31 61.50 57.81 89.02 0.46 + 0.011 61.34 0.23 + 0.005 50.00
1i 62.88 78.23 30.93 31.95 0.79 £ 0.033 33.61 0.34 + 0.005 26.08
1j 67.01 44.42 46.56 49.51 0.60 + 0.008 49.57 0.30 + 0.006 34.78
Diaclofenac sodium 85.56 - - - - - - -
Ascorbic acid - 92.03 71.87 90.24 - - - -
Chloroquin - - - - 0.57 £ 0.020 52.10 - -
Acarbose — — — — — — 0.11 = 0.005 76.08
compounds 1e, 1g and 1j showed good to moderate antioxidant Conclusion

activity as compared to standard ascorbic acid. From above
discussion it can be observed that chalcones having a -OCHj;
group at meta or para positions are showing good inhibition
of SOR. Results reveals that synthesized quinoline based
chalcones are having potent antioxidant activity and can be
interesting in designing new antioxidant drugs.

Antimalarial activity: All synthesized chalcones were
tested for their antimalarial activity using chloroquine diphos-
phate as standard drug and the results are shown in Table-1. It
is seen that these newly synthesized derivatives exhibit mode-
rate to excellent antimalarial activity. Out of the compounds
synthesized, 1f and 1h showed more potent activity as com-
pared to standard chloroquine diphosphate. Compound 1a and
1j showed pronounced activity, compounds 1b, 1c, 1g and 1i
showed good activity whereas remaining compounds showed
moderate activity as compared to standard. As compounds 1f
and 1h showed more potent activity as compared to standard
it can be noted that chalcones with 2—-OCHj; groups in their
structure out of which one at meta position show excellent
antimalerial activity.

Antidiabetic activity: All the synthesized compounds
were tested for their antidiabetic activity. Some of the synthe-
sized chalcones showed potent % inhibition as compared to
standard acarbose and the results are shown in Table-1. Com-
pounds 1h showed highest % inhibition among the series and
it is having potent antidiabetic activity whereas compounds
1b, 1c and 1g are having good antidiabetic activity while
remaining compounds are showing moderate to good activity.
It can be observed from above discussion that compounds having
a—OCH; group at para position in their structure are showing
good antidiabetic activity.

From above discussion it can be noted that all the syn-
thesized quinoline based derivatives are having potential
biological activities and the activities are varying with number
and positions of methoxy group in their structure, hence by
reacting acetophenones having —OCH; groups at favourable
positions new chalcones can be synthesized which can be useful
in designing new drugs.

In summary, we have carried out synthesis of novel series
of some new quinoline based chalcones by Claisen-Schmidt
condensation and screened for in vitro antimalarial, anti-infla-
mmatory, antioxidant and antidiabetic activities. Compounds
1f and 1h showed highest antimalarial activity even more than
standard chloroquine diphosphate. All the synthesized chalcone
derivatives showed good anti-inflammatory activity out of
which compound 1a showed excellent activity whereas 1¢ and
1d showed potent anti-inflammatory activity as compared to
standard diclofenac. On the other hand, compounds 1a and 1g
showed excellent antioxidant activity for DPPH while comp-
ound 1a showed highest antioxidant activity for NO free radical
and compound 1h showed highest antioxidant activity for SOR
free radical as compared to standard ascorbic acid as well as
highest antidiabetic activity as compared to standard acarbose.
Hence, these chalcones can be of great interest for designing
new drugs with more efficiency.
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