Vimala et al., IJPSR, 2020; Vol. 11(8): 3788-3796. E-ISSN: 0975-8232; P-ISSN: 2320-5148

(Research Article)

-

INTERNATIONAL JOURNAL —— 3
=

o
FHARMACEUTICAL Sciences
AND
ResearcH

IJPSR (2020), Volume 11, Issue 8

Received on 23 August 2019; received in revised form, 15 February 2020; accepted, 09 March 2020; published 01 August 2020

A NEW SERIES OF CHALCONES INCORPORATED WITH PYRIDINE MOIETY AS
POTENTIAL ANTI-BACTERIAL AGENTS

D. Vimala, P. Subashini and S. Syed Shafi *

Department of Chemistry, Thiruvalluvar University, Serkkadu, Vellore - 632115, Tamil Nadu, India.

Keywords: ABSTRACT: A new series of chalcones have been designed and
synthesized, which are incorporated with pyridine moiety chalcones
possess heterocyclic rings like pyridine, pyrazole, indole, etc. These

heterocycles are cyclic compounds in which one or more atoms of the
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ring are hetero atoms: O, N, S, P, etc. These are important components in
many of the pharmaceuticals and therapeutic drugs. These are present in
so many biologically relevant molecules like amino acids, nucleic acids
and hormones. In my work, | have used a pyridine compound to synthesis
the chalcones. Pyridine is a basic heterocyclic organic compound with
chemical formula CsHsN. It is structurally related to benzene, with one
methine group (=CH-) replaced by a nitrogen atom. The pyridine ring
occurs in many important compounds, including agrochemicals,
pharmaceuticals and vitamins. Historically, pyridine was produced from
coal tar. It has an unpleasant fish-like smell. Nowadays, pyridine is
produced on a scale of about 20,000 tonnes per year worldwide. A
reaction involving Claisen-Schmidt condensation of 1- (pyridin-2-yl)
ethanone with different aryl aldehydes in the presence of base catalyst
have been attempted in this work. The product chalcones and their
derivatives were compared with standard drugs and were confirmed by
FT- IR and *H-NMR and were also subjected to anti-bacterial analysis.

E-mail: vimalarosel@gmail.com

INTRODUCTION: Chalcones, which are also
called as o, p-unsaturated carbonyl based
compounds are considered to be the reactive
substructures of natural products or synthetic
molecules. Chalcones continue to attract a lot of
interest in both academia and industry. The a,p-
unsaturated  ketone moiety is the key
pharmacophoric feature, as its full or partial
removal leads to a loss of bioactivity .
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The majority of the naturally occurring chalcones
contain benzene rings with hydroxyl methoxy and
alkenyl groups, as their aryl substituents. Traditio-
nally, chalcones are synthesized by Claisen-
Schmidt condensation of aryl aldehydes and
acetophenones. In this work, we have synthesized
chalcones using 1-(pyridin-2-yl) ethanone with aryl
aldehydes. These reactions are generally base-
catalyzed, but acid-catalyzed, solid, and microwave
assisted reactions were also known. Herein, we
have reported the antibacterial activity of chalcone
derivatives (1CX, 1CY) by synthesizing a series of
molecules (1A, 1B, 1C), whose structures are
determined by IR and NMR spectra >,

MATERIALS AND METHODS: Chemicals
were from analytical grade (from Sigma Aldrich
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and other commercial suppliers) and used without
any purification. All the chemicals were from
analytical grade (from sigma Aldrich) and used
without any purification. Ethanol solvents were
supplied by spectrochem, India. Colum chromato-
graphy was performed using silica gel 60-120 mesh
(Merck, Hyderabad, India). All the compounds
were routinely checked for their purity of
synthesized compounds on silica gel 60 F254 TLC
plates. The spots formed by the compounds were
visualized by exposing them to UV lamps on iodine
vapors. Melting points were determined by deep
vision instruments. The melting was done in open
capillary tubes and was uncorrected. The IR spectra
were recorded in the solid-state, as KBr dispersion
by means of PerkinElmer Spectrometer IR Version
10.6.0. The *H NMR spectra were recorded on the
BRUKER Advanced 400MHz spectrometer, using
approximately 0.03M solutions in CDCl; as a
solvent and TMS as an internal reference.

General Procedure for Chalcone Synthesis: A
mixture of aryl adehydes (0.01 mol) and 1-(pyridin-
2-yl) ethanone (0.01 mol) were stirred in 30 ml
ethanol. Then, an aqueous solution of NaOH
(10%), (25 ml) was added slowly and the mixture
was continuously stirred for 4-h. Then, it was
poured into 400 ml of cold water (distilled water)
with constant stirring for 1 h and left overnight in
refrigerator. The precipitate obtained was filtered
and recrystallized from ethanol.

(2E)-3-(1,3-Benzodioxal-5-yl)-1-(2-pyridinyl)-2-

propen-1-one: Pale-yellow powder, yield 95%,
m.pt 126-128 °C, TLC (hexane: ethylacetate, 5:5);
IR (KBr, cm™) 3428 cm™ (N-H), 3002 cm®
(Aromatic C-H stretch), 1663 cm™ (NH-C=0),
1594 cm™ (CH=CH of carbonyl conjugated double
bond), 1261 cm™ (C-N stretch); *"H NMR (400
MHz,CDCls) &/ppm: 6.02 (S, 1H, C-H), 6.83 (d,
1H, Aliphatic C-H), 7.20 (d, 1H, Aromatic C-H),
7.84 (d, 1H, Aromatic C-H), 7.86 (d, 1H, Aromatic
C-H).

(2E)-3-(2-Furyl)-1-(3-pyridinyl)-2-propen-1-one:
Brown powder, yield 90%, m.pt 110-112 °C, TLC
(hexane: ethylacetate, 5:5); IR (KBr, cm™) 3436
cm™ (N-H), 3006 cm™ (Aromatic C-H stretch),
1692 cm™ (NH-C=0), 1584 cm™ (CH=CH of
carbonyl conjugated double bond), 1223cm™ (C-N
stretch); 'H NMR (400 MHz,CDCl3) 8/ppm: 6.78
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(t,1H, Aromatic C-H), 7.18 (d, 1H, CH=CH), 7.21
(d, 1H, CH=CH), 7.26 (d, 1H, Aromatic C-H),
7.57-7.60 (m,4H, Aromatic C-H), 8.19 (d, 1H,
Aromatic C-H),

(2E)- 3- (4- Methoxyphenyl)- 1- (2-pyridinyl)-2-
propen-1-one: Yellow powder, yield 92%, m.pt
139-141°C, TLC (hexane: ethylacetate, 5:5); IR
(KBr, cm™) 3411 cm™ (N-H), 3002 cm™ (Aromatic
C-H stretch), 1692 cm™ (NH-C=0), 1611 cm™
(C=N stretch), 1583 cm™ (CH=CH of carbonyl
conjugated double bond), 1249 cm™ (C-N stretch);
'H NMR (400 MHz, CDCl3) 8/ppm: 3.85 (S, 3H,
CHs), 6.54 (d, 1H, -CO-CH=), 7.51 (d, 1H,
Aliphatic C-H), 7.87 (d, 2H, Aromatic C-H), 8.47
(d, 1H, Aromatic C-H).

6- (4- Methoxyphenyl)- 4- (pyridin-2-1)-5,6-dihy-
dropyrimidin-2(1H)-one: Pale powder, yield 65%,
m.pt 140-142 °C, TLC (hexane: ethylacetate, 5:5);
IR (KBr, cm™) 3429 cm™ (N-H), 3002 cm*
(Aromatic C-H stretch), 1692 cm™ (NH-C=0),
1611 cm™ (C=N stretch), 1583 cm™ (CH=CH of
carbonyl conjugated double bond), 1249 cm™ (C-N
stretch); 'H NMR (400MHz,CDCls) &/ppm: 3.72
(S, 3H, CHs3), 5.48 (d, 1H, Aliphatic C-H), 6.54 (d,
2H, Aromatic CH), 7.62 (d, 1H, Aromatic C-H),
8.14 (S, 1H, N-H).

6- (4- Methoxyphenyl)- 4- (pyridin- 2- yl)- 3, 4-
dihydropyrimidine-2(1H)-thione: Creamy white
powder, yield 58%, m.p 153-155 °C, TLC (hexane:
ethyl acetate, 5:5); IR (KBr, cm™) 3372 cm™ (N-H),
3002 cm™ (Aromatic C-H stretch), 1693 cm™ (NH-
C=0), 1611 cm™ (C=N stretch), 1583 cm™
(CH=CH of carbonyl conjugated double bond),
1512 cm™ (-OCHs), 1249 cm™ (C-N stretch); *H
NMR (400 MHz,CDCl3) é/ppm: 3.72 (s, 3H, CHj3),
5.48 (d,1H, Aliphatic C-H), 6.54 (d, 1H, -CO-
CH=), 7.62 (d, 1H, Aromatic C-H), 8.13 (s, 1H,
NH).

6-(Benzo[d][1,3]dioxol-5-yl)-4-(pyridin-2-yl)-5,6-
dihydropyrimidin-2(1H)-one:  Pale  mustard
powder, vyield 67%, m.pt 130-132 °C, TLC
(hexane: ethylacetate, 5:5); IR (KBr, cm™) 3404
cm™® (N-H), 3008 cm™ (Aromatic C-H stretch),
1685 cm™ (NH-C=0), 1583 cm™ (CH=CH of
carbonyl conjugated double bond), 1252 cm™ (C-N
stretch); *H NMR (400 MHz, CDCl3) 8/ppm: 8.19 -
8.23 (m, 4H, Aromatic C-H), 7.68 (d, 1H, Aromatic
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C-H), 7.26 (s, 1H, Aromatic CH), 7.16 (d, 1H,
Aromatic C-H), 6.87 (s, 1H, Aromatic C-H), 5.53
(s, 2H, O-CH-0).

6-(Benzo[d][1,3]dioxol-5-yl)-4-(pyridin-2-yl)-3,4-
dihydropyrimidine- 2(1H)- thione: Creamy
mustard powder, yield 77%, m.pt 146-148 °C, TLC
(hexane: ethylacetate, 5:5); IR (KBr, cm™) 3384

E-ISSN: 0975-8232; P-ISSN: 2320-5148

cm™ (N-H), 3056 cm™ (Aromatic C-H stretch),
1687 cm™ (NH-C=0), 1583 cm™ (CH=CH of
carbonyl conjugated double bond), 1240 cm* (C-N
stretch); 'H NMR (400 MHz,CDCls) 8/ppm:7.17-
7.71 (m, 6H, Aromatic CH) 6.47 (s, 6H, Aromatic
C-H), 5.46 (s, 2H, O-CH,-0).
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SCHEME 1: SYNTHESIS OF NEW CHALCONES AND THEIR DERIVATIVES
A-—Piperonal; B-2-Furfualdehyde; C—Anisaldehyde; X-Urea; Y-Thiourea

TABLE 1: PHYSICAL PROPERTIES OF SYNTHESIZED CHALCONES

S. no. Compound Mol. formula Mol. weight M.P (°C) R¢ Yield (%)
1 1A C1sH11NO; 253.26 126 — 128 0.68 95
2 1B C12HgNO, 199.21 110-112 0.76 90
3 1C CisH13sNO, 239.27 139 -141 0.75 92
4 1CX C,7H1gN50, 296.35 140 — 142 0.62 65
5 1CY C17H2SN30 314.43 153 - 155 0.81 58
6 1AX Ca6H13N;05 295.30 130 — 132 0.58 67
7 1AY C16H15SN30, 313.37 148 — 146 0.60 77
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FIG. 3: 'H NMR OF 1A

1014
1007 TO8 551, BAS1NT

95

s
2901.30¢m-1, 89.35%T
<y 1465 700m-1, 82 2297
851 =
1504 23cm- 1, SO SINT «. 9% o1 881
= 80 1362 33cm-1, 79 20%T S14.00cm-1, 85 00
R
3436 3001, 79 20NT 0T Wan-1, 82 SONT
751
165 48cm-1, TLAINT :
. 1148 340m. 3, TREONT
701
1584 Odem-1_ 67 TONT
994 Seom. 1, 71 1ENT

804 662 Seom- 1, SEIONT 1012 Moom-1, 71.57%Y T40 9801, 65.65%T
57

4000 3500 3000 2500 ’ 2000 1500 1000 250

FIG. 4: IR OF 1B

International Journal of Pharmaceutical Sciences and Research 3791



Vimala et al., IJPSR, 2020; Vol. 11(8): 3788-3796. E-ISSN: 0975-8232; P-ISSN: 2320-5148

101
100]
1465 250m-1, 81.76%T
o6 | 1307.50cm-1, 84.20%T
2635 920m-1, 90.3S%T '
0/ -
1611.42cm.1, 79.86%T
m‘”1 88 ATNT
2 . 747 17om1, 84.06%1
se113%omt soriwy | 0%201cm1,91.02%7 T
3051 .36cm-1, 90 SONT
80 =
= ) :
2 __—— N\ . #28.050m-1, B495%1
75 1583 21em1, TOASNT 1034, 140m-1, 80.08%T
= 1180 14cm-1, 76.5I%T
1682 871, TIAINT 3
es| 1435 200m. 1, 80.48%T
60 1512 77cm. 1. 55.80% S
o 1240.000m-1, B1.INT
4000 3500 3000 2500 2000 1500 1000 450
cm-1

FIG.6: IROF 1C

-
iaees
~
-
z
e R ey
- -
R
| . .
o 1e 13 6 6 A @  ppm
.1
FIG.7: ' HNMR OF 1C
101:
100 827 890m-1. 8S.51%T
95+ 1397.80cm-1, 82 08%T )
1455 430m-1, 80.99%T
90 .
’ \ "“‘,\ ;‘ N
1280m1, S021%T s LOMIET 9011.700m.1. TR Se3.000m1,90.3;
851 3002 03cm-1, 50.70%T
1583.17om-1, TROONT
- 801 3429.000m-1, B4.28%T B \’\
b T47.120m-1. B4.0TKT
75 IS Atom-1, TRI2NT ‘“‘“a‘;ta‘“‘.
,-——/’ nnm;iv,nmr
704 1652 99cm-1, 72 82%T
651
60; 1S12970my, sasewr | 200N EINT
55 — . . . — -
4000 3500 3000 2500 1 2000 1500 1000 450
= cm-

FIG. 8: IR OF 1CX

International Journal of Pharmaceutical Sciences and Research 3792



Vimala et al., IJPSR, 2020; Vol. 11(8): 3788-3796.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

e
i
SALLEE TSR TRE 3 2
BJJL - 'r‘.lu~ A.AJIJ.-._lI
18 14 13 . ! 0 -1 -z —m
OF 1CX
1014
100 1485 230m.1, 82 29%T $05T2em X, SrI0NT
954 | 1397.1%0m-7, B 11%T
90+ Busii
." 200376051, 28,
85- 3972 7Sem-1, 50 74%T 1 e mb'\" i ™~
3050.81cm1, 91.51%TI002 Dhcm 1, 51 SEXT S scutsom. e
804 1611 45cm-1, TR TIRT
— oG
RN 75 1se3ceem i TaBONT || \ 47 Bom 1. 82 5TXT
7] e 228 240m-1, 82 70%T
651 sm:ﬂaﬁ.nmr
601 1180.10cm-1, T4 SP%T
1512.500m-1, SI8OKT
55 Tl 12491301, SR.1INT
53 T . —
4000 3500 3000 2500 2000 1500 1000 450
cm-1
FIG. 10: IR OF 1CY
¥ |
v 2 S < s = i e Ak
_JJLUJU.“ RUAETY | BTN =
TTUSBrIAE S ARE A% A W @ F G W s % o Je e o  pees
e o TRy T R
SEEEEEE3z3585FaE23TE: =22

FIG. 11: 'H NMR OF 1CY

International Journal of Pharmaceutical Sciences and Research

3793



Vimala et al., IJPSR, 2020; Vol. 11(8): 3788-3796. E-ISSN: 0975-8232; P-ISSN: 2320-5148

103 . lmt. SR

1252 740m-1, 10.44%T

e
2885.91cm-1, S2.19%T

%T
8 8 8 8 8 3 8

S8om-1, 5518%T 1583.920m-1, R24SKT s e
3404 T1om-1, 41.31%T e
1635.860m-1, 14.36%T $32400m-1, 3S.ISKT
1437 .55cm-1, 7.59%T |

——— \\ t v 1009.54cm-1, 7.13%T

105 1487 S1cm-1. 326%T

1 L T T L ™
4000 3500 3000 2500 2000 1500 1000 450
cm-1

18 14 "» ” " 10 El s 7 s s B Ry 2 ] = -1 -2 ppm

FIG. 13: '"H NMR OF 1AX

8106201, SASINT

3696 S0om-1, S8.STHT
46 940m 1. 78 27

///

70- £186iom 1, 6ast

604 S L SR
: 1583 Stcm-1, 33S6%T
T 50 - e E2B%cm 1 4GASKT
& 2696 220m-, 50 33%T S >

407 1687 300m-1, 31 KT | 931.880m1, 51.59%T

30 3055.12em-1, 47 78%T 1260.120m1, 18957

2 T 995 0%cre-1, 37 S6%T

3384.520m-1, 26.30%T 1640 B4am-1, & KT
104 1687.300m3, 301%T
e 1038 83cm-1, 11.56%T
1 . v v - . v -
4000 3500 3000 2500 2000 1500 1000 450
em-1

FIG. 14: IR OF 1AY

International Journal of Pharmaceutical Sciences and Research 3794



Vimala et al., IJPSR, 2020; Vol. 11(8): 3788-3796.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

FESRn

BT |

1s 14 ” 2 "

lh | J .

B e D e dha D=

l

¥
2 2 1 (-] -1 -

K 2 pPpm

FIG. 15: 'H NMR OF 1AY

RESULTS AND DISCUSSION: In this reaction
synthesis of chalcones and its derivatives, 1-
(pyridin-2-yl)  ethanone and different aryl
aldehydes with 10% NaOH in Abs. ethanol reacted
through Claisen-Schmidt condensation, and their
products were purified by recrystallized from
suitable solvents. The synthesized products have
been totally characterized by IR and 'H-NMR
spectral studies. The IR spectrum of the new series
of synthesized chalcones and their derivatives was
recorded, and they give absorption bands near 1700
- 1650 cm™ representing the presence of -C=0O
group. The absorption bands at 1650-1580 cm™
confirm the aromatic —-C=C- group. Also, the ‘H
NMR of synthesized chalcones gives *H NMR (400
MHz, CDCl3) é/ppm: 6.70-6.38 (d, 1H, -CO-CH=),
7.99-7.97 (d, 1H, =CH-Ar) confirms the formation
of chalcones.

Pharmacological Results- Anti-bacterial
Activity: The in-vitro Anti-bacterial screening of
the compounds (1CX) and (1CY) were evaluated
against Gram-positive organisms Staphylococcus
aureus and Gram-negative organism Escherichia
coli by cup and plate method. Nutrient Agar (NA)
plates were seeded with 8 h broth culture of
different bacteria. Sterile paper disc (6 mm in
diameter) impregnated with 50 ul of different
concentrations of samples were allowed to dry
before being placed on to the seeded top layer of
the agar plates. Each of the discs was gently placed
at equidistance on top of the agar layer to give
better contact with agar. The plates were then
incubated at 37 °C for 24 h. Ciprofloxacin (100 ml)
was used as positive controls and DMSO/
chloroform as a negative control.

PLATE I: ZONE OF INHIBITION OF COMPOUNDS
(1CX) AND (1CY) AGAINST STAPHYLOCOCCUS
AUREUS. STANDARD - CIPROFLOXACIN;
CONTROL - DMSO

International Journal of Pharmaceutical Sciences and Research

PLATE Il: ZONE OF INHIBITION OF COMPOUNDS
(1CX) AND (1CY) AGAINST ESCHERICHIA COLI.
STANDARD - CIPROFLOXACIN; CONTROL -
DMSO
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TABLE 2: ANTI-BACTERIAL ACTIVITY DATA OF COMPOUNDS

S. no. Micro-organisms Control AD1 (8a) AD2 (9a) Ciprofloxacin
1 Staphylococcus aureus DMSO 8mm 7mm 40
2 Escherichia coli DMSO 7mm 5mm 11

Zone of inhibition in mm. Standard — ciprofloxacin; control - DMSO

The antibacterial activity was evaluated by chalcones International Journal of Pharmaceutical
. . T Sciences and Research IJPSR., 2018; 9(5): 1969-73.
measuring the diameter of the inhibition zone. 4. Reddy BN, Reddy SM: Der.M, pharma. Chemical, 2017:
Solvent and growth controls were kept; the zones 9(9): 102-08.
of inhibition and minimum inhibitory concentrations 5. \N/e”katal\f/lalf_ni{/eddxl'\gShgrgkaraiﬁh V:AREO AT, Kg'yaﬂi C,
H arasu , varala K and Jayasnree A: Rasayan ynt eslIS
(MIC) noteo!. The results of _th_ese Stl_Jdl?S_ are and anti-cancer activity of novel 3- aryl thiophene-2-
compared with the standard minimum inhibitory carbaldehydes and  their aryl/heteroaryl ~ chalcone
concentrations (MIC) noted. The results of these derivatives Journal of Chemistry 2016; 9(1): 31-39.

6. Ardiansah B: Chalcones bearing N, O, and S-heterocycles:
recent notes on their biological significances. J Appl

. Pharmsci 2019; 9(08): 117-29.

CONCLUSION: In conclusion, we have 7. Chen G, Wang Z, Zhang X and Fan X: Synthesis of

successfully synthesised “a new series of chalcones functionalized pyridines via Cu(ll)-catalyzed one-pot
cascade reactions of inactivated saturated ketones with

studies are compared with the standard.

InCOrpOI_“ated with pyrldme m01_ety ’ Among these electron-deficient enamines. J Org Chem 2017; 82: 11230-
new series of chalcones synthesised, 6-(4-methoxy- 37,
phenyl)-4-(pyridin-2- yl)- 5, 6- dihydropyrimidin- 8. ]Eiheng G, XUZ L, Weng Y ﬁnd Cui X:dTranszitiAork-met;azl-
_ (AL R ree  cascade  approac towar -Alkoxy/2-
2(1H)- one (8a) and 6- (4- methoxyphenyl)- 4 Sulfenylpyridines and  Dihydrofuro[2,3-b]pyridines by
(pyridin-2-yl)-3,4-dihydropyrimidine-2(1H)-thione trapping in-situ generated 1,4-Oxazepine. J Org Chem
(9a) were tested for their bacterial activity. 2017; 82: 9515-24.
9. Abd El-Sattar NEA, Badawy EHK and Abdel-Mottale
The anti-bacterial screening suggests that the newly MSA. Synthesis of some pyrimidine, pyrazole, and
. pyridine derivatives and their reactivity descriptors. J
synthesised compounds showed moderated to good Chem 2018: 11.
activity against the tested organisms. 10. Yang L, Wu'Y, Yang Y, Wen C and Wan JP: Catalyst-free
synthesis of 4-acyl-NH-1,2,3-triazoles by water-mediated
. i cycloaddition reactions of enaminones and tosyl azide.
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