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Abstract : Some chal conesderivatives have been
synthesized and their structures have been confirmed
by IR, *H NMR, and Mass spectral data. The anti-
bacterial activity of these synthesized Chalconeshas
been studied against some Gram positive and Gram
negative bacteriain dimethyl sulphoxide using agar

INTRODUCTION

Biologica activity isan expression describingthe
beneficial or adverseeffects of adrugon living matter.
Biologica activity spectrum of acompound represents
the pharmecological effects, physiological and biochemi-
ca mechanismsof action, specifictoxicity which can
bereved edin compound’s interaction with biological
systems.

Thechalconesand their derivativesareaninterest-
ing classof compoundswhich areextensively investi-
gated duetotheir biologica andindustria gpplications.
Many of these have been used asimportant intermedi-
atesin organic synthesig*?. They serveasstarting ma-
terial for the synthesis of variety of heterocyclic com-
poundswhich are of physiological importance. The
compoundswith the backbone of chal coneshave been
reported to possessvarioushiological activitiessuch as

well diffusion method. It is observed that inhibition
depends on compound structure and bacterial strain.
© Global Scientificlnc.

Keywords : Chalcone derivatives; Dimethyl
sulphoxide; Antibacterial activity.

antimicrobid®9, antiinflammatory!®-antifungd®9, an-
tioxidant™> 1, antileishmaniad®?, antimaarid*>4, an-
titubercul osig*>19, analgesicl’, anti HIV18, antioxi-
dant(*¥, antitumor? 2 etc.

In the present work, some new Chalcone com-
pounds have been synthesized and their structure con-
firmationwasdoneby IR, *H NMR, and mass spectra
data. Theantibacteria activity of thesecompoundswas
studiedindimethyl sulphoxide.

EXPERIMENTAL

Synthesis

Synthesisof 3,-methoxy4-ethoxy benza dehyde: An
agueous sol ution of 4-hydroxy, 3-methoxy benzade-
hyde was refluxed at 95-97°C for half an hour with
stirring and to this solution, few drops of sodium hy-
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droxideand diethyl sulphatewere added. Thereaction
mixturewasrefluxedfor 5to 7 hourswith firring. The
organic layer wasisolated and was cooled at room tem-
perature. Thesolid crude product wasisolated and crys-
tallized from absolute ethanol .

Synthesisof chalconederivatives. A mixtureof 3-
methoxy 4-ethoxy benzal dehyde and substituted ac-
etophenone in methanol was stirred for 24 hours
in presence of few drops of sodium hydroxide solu-
tion. The product was filtered and dried. The
recrystalisation was donein ethanol.

Overadl, nine Chalcones (A-1to A-9) were syn-
thesized and the reaction isas under:

All the synthesized compounds were recrystal -
lized. Thepurity of the synthesized compoundswas
checked by Thin Layer Chromatography. The melt-
ing points of compounds were taken by open capil-
laries.

The characterization of synthesized compounds
was done by IR, *H NMR and mass spectra data.
ThelR spectrawererecorded by SHIMADZU-FTIR-
8400 Spectrophotometer in the frequency range of
4000-400cm* by KBr powder method. The NMR
spectra were recorded by BRUKER Spectrometer
(400 MH2) using interna reference TMS and sol-
vent CDCI3/DMSO. Thechemica shiftsarereported
as parts per milloian (ppm). The Mass spectrawere
recorded by GCM S-SHIMADZU-QP2010.

Biological Activity

For all the compounds, agar well diffusion
method was used.
Microorganism used

Gram positive bacteria Sreptococcus pyogenes
(NCIE 1925), Bacillus subtilis (ATCC 2274) and
Gram negative bacteriaviz. proteusmirabilis(NCIM

2241), salmondlla typhimurium (ATCC 23564) were
obtained from National Chemical Laboratory (NCL),
Pune, Indiaand were maintained at 4°C on nutrient
agar dants.

Prepar ation of test compounds

The solutionswere prepared at aconcentration of
1 mg/ul for al thecompounds.

Preparation of theplatesand microbiological as-
say

The antibacterial evaluation was done by agar
well diffusion method using Mueller Hinton Agar
No.2 as the nutrient medium. The bacterial strains
wereactivated by inocul ating aloop full of test strain
in 25 ml of N-broth and the same wasincubated for
24 hoursin an incubator at 37°C. 0.2 ml of the acti-
vated strain was inoculated in Mueller Hinton Agar
kept at 45°C. It was then poured in the Petri dishes
and was allowed to solidify. After solidification of
the media, 0.85 cm ditch was made in the plates
using asterile cork borer and these were completely
filled with the test solution. The plates were incu-
bated for 24 hoursat 37°C. The mean value obtained
for thethree wells was used to cal cul ate the zone of
growth inhibition of each sample. Thecontrolswere
maintained for each bacterial strain and each sol-
vent. Theinhibition zoneformed by these compounds
against the particul ar test bacterial strain determined
the antibacterial activitiesof these synthesized com-
pounds.

RESULTSAND DISSCUSSION

TABLE 1 showsphysica parameters of the syn-
thesized compounds.

Spectral data



ChemXpress9(2), 2016

135

ORIGINAL ARTICLE

TABLE 1: Physical constant of chalcones

Sr No. Code R M.F. M.Wt. (g/mol) M.P.°C Yield %
1 A-1 4-Cl C1sH17CIO4 316 153 73
2 A-2 4 -NO, C1sH17NOs 327 153 59
3 A-3 -H C1sH1505 282 132 66
4 A-4 4-CH, C1sH2003 296 124 67
5 A-5 4-OCHj C1sH200s 312 151 73
6 A-6 4Br C1sH17BrO; 361 134 57
7 A-7 4-OH C1sH150s4 298 133 59
8 A-8 2.4-OCHj CaoH220s 343 129 64
9 A-9 3l C1sH17ClO, 316 170 75
A-1 A-4

IR (KBr,cmt): 1512.32 (C=C stretching), 1653.73
(C=0sdtretching), 1232.54 (C-O-C stretching), 2958
(C-H stretching), 844 (C-Cl stretching), 'H NMR
(BRUCKER Spectrometer 400 MHz DMSO-d,,
dppm): 3.34(3H, s, -OCH,), 4.01-4.08(2H, q, -
OCH,), 1.30-1.35 (3H, t, -CH,), 6.96-6.99 (1H, d,
aromatic), 7.34-7.37 (1H, d, aromatic), 7.53 (1H, s,
aromatic), 8.14-8.17 (2H, s, -CH-CH), 7.60-7.63
(2H, d, aromatic), 7.72-7.83 (2H, d, aromatic); MS:
(m/z): 316 (M*BP, 100 %), 288, 282, 254, 180, 155;
A-2

IR (KBr, cm?): 1495 (C=Cstretching), 1678
(C=Ostretching), 1248 (C-O-Cstretching), 2953 (C-
Hstretching),1318 (C-N stretching); *H NMR
(BRUCKER Spectrometer 400 MHz DMSO-d, 5
ppm): 3.28(3H, s, -OCH,), 3.98-4.05 (2H, q,
OCH,), 1.32-1.37 (3H, t, -CH,), 6.92-7.03 (1H, d,
aromatic), 7.32 (1H, d, aromatic), 7.33 (1H, s, aro-
matic), 7.86-8.18 (2H, s, -CH-CH), 7.93(2H, d, aro-
matic), 8.02 (2H, d, aromatic); MS. (m/z): 327 (M*
BR100 %), 298, 281, 176, 151;

A-3

IR(KBr, cmt): 1488.64 (C=Cdiretching), 1682.32
(C=0 dtretching), 1257 (C-O-Cstretching), 2955 (C-
H asymmetrical stretching), *H NMR (BRUCKER
Spectrometer 400 MHz DM SO-d; 8 ppm): 3.23 (3H,
s,-OCH,), 4.05-4.10 (2H, g,-OCH,), 1.23-1.28 (3H,
t,-CH,), 7.01-7.03 (1H, d, aromatic), 7.40-7.43 (1H,
d, aromatic), 7.58 (1H, s, aromatic), 8.24-8.27(2H,
s, -CH-CH), 7.60-7.63 (2H, d, aromatic), 7.65-7.73
(2H, d, aromatic), 7.59 (1H, s, aromatic); MS: (m/z):
282 (M*BR,100%), 282, 267, 253, 237, 151, 131,

IR (KBr,cm?): 1522.31 (C=Csdtretching), 1642.47
(C=Ostretching), 1269.05 (C-O-Cstretching), 2922
(C-Hstretching), 2953 (C-Cretching), *H NMR
(BRUCKER Spectrometer 400 MHz DM SO-d b
ppm): 3.29(3H, s,-OCH,), 4.03-4.10 (2H, q, OCH,L,'),
1.21-1.32(3H,t, CH,), 6.90-6.96 (1H, d, aromatic),
728-7.32 (1H, d, aromatic), 7.49 (1H, s, aromatic),
8.12-8.15 (2H, s, -CH-CH), 7.58-7.61 (2H, d, aro-
matic), 7.55-7.62 (2H, d, aromatic); 2.52 (3H, d, -
CH,).MS: (m/z): 296 (M*BP100 %), 281, 267, 251,
151,

A-5

IR(KBr, cm?t): 1512.32 (C=Csgtretching), 1665.14
(C=Ostretching), 1273.05 (C-O-Cstretching), 2977
(C-Hstretching), 1276 (C-O-Cstretching); *H NMR
(BRUCKER Spectrometer 400MHz DM SO-d; 5
ppm): 3.26 (3H, s, -OCH,), 3.96-4.03 (2H, q,
OCH,), 1.33-1.38 (3H,t, CH,), 6.90-6.93 (1H, d,
aromatic), 7.30-7.34 (1H, d, aromatic), 7.58 (1H, s,
aromatic), 8.13-8.16 (2H, s, -CH-CH), 7.63-7.66
(2H, d, aromatic), 7.90- 7.93 (2H,d, aromatic), 3.93
(3H, s, -OCH,). MS: (m/2): 312(M*BP,100%), 283,
281, 197, 168, 151;

A-6

IR(KBr,cm?): 1524.85 (C=Cstretching), 1654.84
(C=Ostretching), 1248.21 (C-O-Cstretching), 2967
(C-Hstretching), 778 (C-Br stretching); *H NMR
(BRUCKER Spectrometer 400 MHz DMSO-d, &
ppm): 3.23(3H, s,-OCH,), 4.05-4.10 (2H, q, OCH)
1.23-1.28 (3H,t, CH,), 7.01-7.03 (1H, d,aromatic),
7.40-7.43 (1H, d, aromatic), 7.58 (1H, s, aromatic),
8.24-8.27 (2H, s, -CH-CH), 7.60-7.63 (2H, d, aro-
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matic), 7.65-7.73 (2H,d, aromatic), 7.59 (1H, s, aro-
matic); MS: (m/z): 361 (M*BP,100 %), 345, 331,
329, 208, 151;
A-7

IR (KBr,cmt): 1502.32 (C=Cdtretching), 1662.14
(C=0Ostretching), 1270.05 (C-O-Cstretching), 2973
(C-H stretching), 3412(0O-H stretching); 'H NMR
(BRUCKER Spectrometer 400 MHz DM SO-d,,
oppm): 3.44 (3H, s, -OCH,), 4.03-4.12 (2H, q, -
OCH,), 1.38-1.42 (3H, t CH,), 7.02-7.10 (1H, d,
aromatic), 7.25-7.28(1H, d, aromatic), 7.50 (1H, s,
aromatic), 8.16-8.20 (2H, s, -CH-CH), 7.58-7.68
(2H, d, aromatic), 7.75-7.86 (2H, d, aromatic), 5.40
(1H, s, -OH); MS: (m/z): 281 (M* BR,100 %), 269,
205, 151, 157;
A-8

IR (KBr,cm?): 1518.12 (C=C stretching),
1677.65 (C=0 stretching), 1272.42 (C-O-C stretch-
ing), 2912 (C-H stretching), 1231 (C-O-C stretch-
ing); *H NMR (BRUCKER Spectrometer 400 MHz
DMSO-d,, 6 ppm): 3.32 (3H, s, -OCH,), 4.15-4.21
(2H, g, -OCH,), 1.28-1.32 (3H, t, CH,), 7.03-7.12
(1H, d, aromatic), 7.34-7.37 (1H,d,aromatic), 7.53
(1H, s, arométic), 8.20-8.24 (2H, s, -CH-CH), 7.58-
7.62 (1H, d, aromatic), 7.72-7.83(2H, d, aromatic),
7.70-7.75 (1H, s, aromatic), 3.88 (3H, s, -OCH,),
3.83 (3H, s, -OCH,) ; MS: (m/z): 327 (M* BR100
%), 297, 280, 311, 151;
A-9

IR(KBr,cm?): 1498.64 (C=Cstretching), 1679.12

18 -

=
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=
[ ]

Zone of inhibition (mm)
(K]

A-1 A-2 A-3 A-4

(C=0Ostretching), 1243.65 (C-O-Cstretching), 2970
(C-H stretching), 776(C-Cl stretching); *H NMR
(BRUCKER Spectrometer 400 MHz DMSO-d,; 5
ppm): 3.43 (3H, s, -OCH,), 4.13-4.19 (2H, q, -
OCH,), 1.26-1.31(3H, t, -CH,), 6.84-6.92 (1H, d,
aromatic), 730-7.35(1H, d, aromatic), 7.47(1H,
s,aromatic), 8.12-8.16(2H,s, -CH-CH), 7.60-7.63
(1H, d, aromatic), 7.72-7.83(2H, d, aromatic) 7.79-
7.83(1H, t, aromatic), 7.65 (1H, d, aromatic), 7.52
(1H, s, aromatic); M S:(m/z):327 (M* BP,100 %),288,
282, 254, 180, 155;

Biological activity

Figure 1 shows zone of inhibition against Gram
positive bacteriain DM SO. It isobserved from Fig-
ure 1 [A] that against Sreptococcus pyogenes, A-9
showed maximum inhibition whereas A-2 and A-3
showed minimum inhibition. A-1, A-4 and A-5
showed no inhibition at all. Other compounds ex-
hibited intermediateinhibition. For Bacillussubtilis,
all the compounds showed i nhibition and maximum
inhibition is observed by A-9. Whereas A-1, A-3
and A-4 exhibited minimuminhibition. Thus, for both
the selected Gram positive bacteria strains, A-9 is
the most effective compound.

Figure 2 shows inhibition against Gram nega-
tive bacteriain DMSO. It is observed that against
both Proteus mirabilis, A-5 showed maximum inhi-
bition whereas A-4 had no effect. For Salmonella
typhimurium, A-8 showed maximum inhibition
whereasA-2 exhibited minimuminhibition. Thereisno
effect of A-6 and A-4 onthisstrain.

A-5 A-6 A-7 A-8 A-9

Compounds
H: Streptococcus pyogenes, B: Bacillus subtilis

Figure 1 : Antibacterial activity of chalcones against Gram positive bacteria
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A-1 A-2 A-3 A-4 A-5 A-6 A-7 A-8 A-9
Compounds

H: Proteusmirabilis, g: Salmonella typhimurium
Figure 2 : Antibacterial activity of chalcones against Gram negative bacteria in DM SO.

Theinhibition dependson solvent, compound struc-
tureand bacterial strain. Inthe present study, only one
solvent isselected. A-9 contains 3-chloro group, which
isfound to beeffectivefor both Gram positive bacteria
viz Sreptococcus pyogenes and Bacillus subtilis. A-
1 also contains chloro group but at 4" position. But,
this compound had no effect on Sreptococcus
pyogenes. Thissuggeststhat the position of group also
playsanimportant roleininhibition. The4-methyl group
(asinA-4) and 4-methoxy group (asinA-5) could not
affect Sreptococcus pyogenes.

However, for Gram negative bacteria, 4-methoxy
group present inA-5ismost effective against Proteus
mirabiliswhereasfor Salmonellatyphimurium, 2, 4-
dimethoxy group present inA-8isfound to most effec-
tive. Again, position of group effectsinhibition. A-4
contai ning 4-methyl group had no effect on both the
sdlected Gram negative bacterial strains. Further, sal-
monella typhimurium could not be affected by 4-
bromo group whichispresentinA-6.

Thus, it can be concluded that for the studied chal -
conederivatives, for Gram positive bacteriathechloro
group showed maximum inhibition provided, it wasat
3-position whilethe chloro group at 4™ position de-
creased theinhibition. However, for Gram negative
bacteria, methoxy group showed best activity at 4™
position. But when methoxy groupsareat 39 and 4"
positions, inhibitionisdecreased.

CONCLUSON

Thetypeand position of substitution affectsthein-

hibitionto alarger extent. For the studied compounds,
3-chloro groupismost effective against Gram positive
bacteriawhereas 4-methoxy group ismost effective
aganst Gram negative bacteria.
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