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A novel route for the synthesis of chalcone derivatives by using
Claisen-Schmidt condensation between substituted acetophenones
and substituted aromatic aldehyde in the presence of aqueous solution
of KOH and ethyl alcohol at room temperature. The synthesized
compound were analyzed by IR and 'H spectral data. All compounds
were evaluated for their antibacterial and antifungal activities by cup-
plate method.
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INTRODUCTION

Chalcone are the versatile intermediates for the synthesis
different hetero compounds. The compound with the backbone
of chalcone has a report to hold different biological activities
for instance antimicrobial [1-3], anti-inflammatory [4], anti-
malarial [5,6], antioxidant [7,8], anti-tubercular [9,10], etc. A
occurrence of a imprudent o,f-unsatutated keto role in the
chalcone derivative was establish to be conscientious for their
antimicrobial activities [11]. In current work, we reported the
reaction of different acetophenone and various aromatic aldeh-
ydes to form chalcone derivatives (IIla-k). The skeleton of
the different syntheized products were characterized by means
of IR, '"H NMR spectral data. Finally, the effect of these comp-
ounds evaluated for in vitro antibacterial activities against on
Gram-negative (Escherichia coli and Pseudomonas aeruginosa)
bacteria and as well as antifungal activities against Aspergillus
niger and Aspergillus flavus.

EXPERIMENTAL

All the chemicals and reagents in this work were procured
from Merck Ltd., India and used without purification. The
melting point was determined without correction in open capil-
laries. The development of the reaction was observed by TLC.
'H NMR spectrum recorded at 400 MHz with TMS as standard
and DMSO-d; solvent on Bruker nuclear magnetic reasonance
spectrometer and Fourier transform infrared (IR) spectra were
obtained in KBr discs to the Bruker FT-IR/FT-FIR spectrometer.
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General procedure for the synthesis of chalcones deri-
vatives (IIla-k): A mixture of substituted acetophenone (0.01
mol) and aromatic aldehyde (0.01 mol) was stimulated in 90%
ethyl alcohol (35 mL) and added aqueous solution of silver
hydroxide (15 mL). The reaction mixture was left overnight
at room temperature and then poured into ice and acidified with
dilute HCI. The chalcones derivatives as precipitated out as
solid, which was filtered and recrystallization in ethyl alcohol
(Scheme-I).
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Scheme-I: Preparation of chalcone derivatives

Compound IIla: Yield: 60.8%, m.p.: 74-76 °C, m.f. :
CsHi FO, (m.w.: 242); Ry: 0.73. IR (KBr, Vinas, cm™): 3360,
3070, 1675, 1600, 833; 'H NMR(DMSO-ds) & ppm: 7.2 (1H,
d, CH-Ar), 7.39 (1H, d, -CO-CH), 6.5-8.0 (8H, m, Ar-H), 6.2
(1H, s, C-OH).

Compound IIIb: Yield: 79.0%, m.p.: 206-208 °C, m.{f. :
CisH1oFNO; (m.w.: 271); Re: 0.66. IR (KBT, Vi, cm™): 3072,
1675, 1605, 844.

Compound IIlec: Yield: 74.6%, m.p.: 78-80 °C, m.f. :
CsH0OFCI (m.w.: 260); Rs: 0.85. IR (KB, Vinax, cm™): 3072,
1665, 1605, 844, 814; '"H NMR (DMSO-ds) & ppm: 7.2 (1H,
d, CH-Ar), 7.39 (1H, d, CO-CH), 6.5-8.0 (8H, m, Ar-H).

Compound IIId: Yield: 65.4%, m.p.: 114-116 °C, m.{f. :
CsHioF20 (m.w.: 244); Ry 0.87. IR (KBr, Vi, cm™): 3075,
1658, 1600, 821; 'H NMR (DMSO-ds) & ppm: 7.4 (1H, d,
CH-Ar), 7.74 (1H, d, -CO-CH), 6.7-8.0 (8H, m, Ar-H).

Compound Ille: Yield: 68.7%, m.p.: 136-138 °C, m.f. :
CisHisFO (m.w.: 240); Ry: 0.80. IR (KBr, Vina, cm™): 3074,
1658, 1600, 1334, 821; '"H NMR (DMSO-ds) § ppm: 7.4 (1H,
d, CH-Ar), 7.54 (1H, d, -CO-CH), 7.1-8.1 (8H, m, Ar-H), 2.4
(3H, s, CH3).

Compound IIIf: Yield: 65.5%, m.p.: 76-78 °C, m.f. :
C7HisFO; (m.w.: 286); Ry: 0.74. IR (KBr, Vi, cm™): 3070,
1662, 1598, 1141, 837; '"H NMR (DMSO-ds) § ppm: 7.4 (1H,
d, CH-Ar), 6.93 (1H, d, -CO-CH), 6.5-8.0 (7H, m, Ar-H), 3.86
(6H, s, OCHs;).

Compound IIIg: Yield: 55.5%, m.p.: 206-208 °C, m.f. :
C1sH1oN>Os (m.w.: 298); Ry: 0.82. IR (KBTI, Vinx, cm’™): 3476,
1354, 3085, 1690, 1595; '"H NMR (DMSO-ds) & ppm: 7.4 (1H,
d, CH-Ar), 6.7 (1H, d, -CO-CH), 7.1-8.4 (8H, m, Ar-H).

Compound IITh: Yield: 58.7%, m.p.: 166-168 °C, m.{. :
C]5H10NO3C] (mw 288), RfZ 0.62.1IR (KBT, Vmaxs cm"): 3482,

1333, 2975, 1690, 1591, 815; 'H NMR (DMSO-ds) & ppm:
7.3 (1H, d, CH-Ar), 7.25 (1H, d, -CO-CH), 6.7-8.0 (8H, m,
Ar-H).

Compound IIIi: Yield: 50.0%, m.p.: 122-124 °C, m.f. :
C5sHoFNO; (m.w.: 271); Ri: 0.66. IR (KB, Vinas, cm™): 3365,
3340, 2981, 1660, 1590, 825; '"H NMR(CDCls) & ppm: 7.1
(1H, d, CH-Ar), 7.68 (1H, d, -CO-CH), 6.7-8.0 (8-H,m,Ar-H).

Compound IIIj: Yield: 46.5%, m.p.: 154-156 °C, m.f. :
CisHisNOs (m.w.: 267); Ry 0.80. IR (KBT, Vina, cm™): 3459,
3310, 2974, 1715, 1590, 1344; 'H NMR (DMSO-ds) & ppm:
7.83 (1H, d, CH-Ar), 7.58 (1H, d, -CO-CH), 6.7-8.0 (8H, m,
Ar-H), 2.38 (3H, s, CHs).

Compound IIIk: Yield: 50.3%, m.p.: 96-98 °C, m.f. :
C17H15N05 (mw 3]3), Rf: 064 IR (KBT, Vimaxs cm"): 3492,
3310, 2935, 1720, 1580, 1170; 'H NMR (DMSO-ds) & ppm:
7.8 (1H, d, CH-Ar), 6.8 (1H, d, -CO-CH), 6.7-7.9 (7H, m, Ar-
H), 4.2 (6H, s, OCHs).

Antimicrobial activity: All the synthesized compounds
were evaluated for in vitro antibacterial activities against
Escherichia coli and Pseudomonas aeruginosa as well as
antifungal activities against Aspergillus niger and Aspergillus
flavus by measuring the zone of inhibition [12,13]. The anti-
microbial activities were performed by filtered paper disc plates
methods [14,15] at 100 pug/mL. Streptomycins and fluconazoles
were used as standard drugs for antibacterial and antifungal
activities, respectively.

RESULTS AND DISCUSSION

Antimicrobial activity: All the synthesized compounds
were evaluated for in vitro antibacterial activities against
Escherichia coli and Pseudomonas aeruginosa as well as
antifungal activities against Aspergillus niger and Aspergillus
flavus by measuring the zone of inhibition [12,13]. The anti-
microbial activities were performed by filtered paper disc plates
methods [14,15] at 100 pg/mL and the results are shown in
Table-1. Streptomycins and fluconazoles were used as standard
drugs for antibacterial and antifungal activities, respectively.

TABLE-1
ANTIMICROBIAL ACTIVITIES OF CHALCONE DERIVATIVE

Zone of inhibition (mm)

Compound Antibacterial Antifungal
E. coli  P. aeruginosa | A. niger  A. flavus
IIIa 13 15 11 14
I1Ib 09 09 13 12
IIc 11 09 05 07
I1d 09 11 11 09
IlIe 09 12 11 12
1If 08 11 10 12
g 10 12 10 09
IIh 12 10 12 11
IITi 11 10 12 12
1I1j 12 08 14 13
Ik 14 12 12 14
Streptomycin 16 17 - -
Fluconazole — — 17 14

Compounds Illa, IIIc, ITIg, ITTh and 11Tk show excellent
antibacterial activities as compared to the rest of the comp-
ounds, which showed moderate to good activity. Fungicidal
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screening data indicated that compounds Illa, ITIb, Ilc, I1Te,
IIIj and IIIk imparted the highest activities, while rest of the
compounds compounds showed fair to good activities.

Conclusion

The structure of all the synthesized substituted chalcone
derivatives (IIla-k) was characterized with their respective IR
and 'H NMR spectral studies. The synthesized substituted
chalcone derivatives have shown significant antimicrobial acti-
vity against Gram negative bacteria and fungi. Thus this paper
proves to be significant for further research work on the
bioactive substituted chalcones for the development of newer
antimicrobial agents.
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