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Synthesis, Characterization and Microbial Activities
of Novel Acetylthiophene Chalcone Derivatives
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Abstract: Synthesis of Chalcones from acetylthiophene with substituted aromatic aldehyde in dilute ethonolic sodium hydroxide at cool
condition reaction followed by Claisen — Schmidt condensation method. The resulting compounds were characterised by IR, *HNMR,
3CNMR spectral studies and elemental analysis. The synthesized compounds were screened for their antibacterial and antifungal
activities by disc diffusion method. The antibacterial and antifungal activity was evaluated against Klebsiella aerogenes, Proteus
Vulgaris, Mucor racemosus, Aspergillus flavous and Aspergillus fumigatous(fungal strain) using Ciprofloxacin and Nystatin as the
standard drug for bacteria and fungus respectively. The preliminary in antibacterial and antifungal screening of the chalcone

derivatives Pl — PV compounds showed potent activity.
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1. Introduction

Chalcones are synthesized by Claisen — Schmidt
condensation of aldehyde and ketone by base catalyzed
followed by dehydration to yield chalcones [1]. The
synthesis of chalcone compounds incorporating with
heterocyclic become the great importance in medicinal
chemistry (2, 3). The hetero atom products variety of
application in the biological engineering and in other field of
their specific structure(4). To the best of our knowledge
acetylthiophene involving different substituted aldehyde
under basic condition reaction is unprecented. In
continuation of our interest to developing novel synthetic
methodologies and use of chalcones for organic synthesis.

The compounds with the backbone of chalcones have been
reported to possess various biological activities such as
antimicrobial [5], anti-inflammatory [6], analgesic [7],
antiulcerative [8], antimalarial [9], anticancer [10], antiviral
[11] and antioxidant[12] activities. Antifungal activity of
chalcones has been investigated by a number of researchers
[13]. Elemental sulfur has long been known to act as an
antibacterial agent[14]. Sulfur is present in antifungal agents
of natural origin, e.g., Allium sativum (garlic), which is
known to inhibit Candida albicans. The present work
indicates that, when a thiophene ring was incorporated into a
chalcone structure, the molecule exhibited antifungal
activity [15].
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The compound(1) was found to have activity against
Candida albicans at concentration of 25 mg/ml while the
compound(2) was inactive at 400mg/ml.

2. Materials and Methods

The melting point of the compounds was determined in open
capillaries, using Eligo digital melting point apparatus and

expressed in degree Celsius and the values were
uncorrected. IR spectra of the compounds were recorded on
Shimadzu 8201 spectrophotometer using KBr and the values
are expressed in 4000-400 cm™. 'H and *C NMR spectra
were recorded on Bruker AV 400 MHz Spectrophotometer
using TMS as an internal standard and the values are
expressed in 6 ppm. All the solvents used were analytical
grade. The purity of the compound was checked by TLC
using silica gel plates.

2.1 General procedure for synthesis of Chalcones:

Equimolar quantity of 2-Acetylthiophene (0.01 mol) and
substituted aromatic aldehyde (0.01 mol) were dissolved in
20 ml of ethanol was cooled to 5-10°C in an ice bath. The
reaction mixture was magnetically stirred for 3h.In the cold
solution, 10 ml of 10% Sodium hydroxide solution was
added drop wise. A flocculants precipitate was formed. The
precipitate was filtered and washed with cold water and
recrystallise from ethanol.
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2.2 Antibacterial Activity

The purified products were screened for their antibacterial
activity by using disc diffusion method. The nutrient agar
broth prepared by the usual method, was inoculated
aseptically with 0.5 ml of 24 hr old subculture of
Staphylococcus aureus and Escherichia coli in separate
conical flask at 40°-50°C and mixed well by gentle shaking.
About 25 ml of the contents of the flask were poured and
evenly spread in Petridis (90 mm in diameter) and allowed
to set for two hrs. The cups (8mm in diameter) were formed
by the help of borer in agar medium and filled with 0.1 ml (1
mg/ml) solution of sample in acetone.

2.3 Antifungal Activity

Aspergillus niger was employed for testing antifungal
activity by disc diffusion method. The culture was
maintained on Sabouraud dextrose agar slants. Sterilized
Sabouraud dextrose agar medium was inoculated with 72 hr
old 0.5 ml suspension of fungal spores in a separate flask.
About 25 ml of the inoculated medium was evenly spreader
in a sterilized Petridis and allowed to set for 2 hr. The cups
(8 mm in diameter) were punched in Petridis and loaded
with 0.1 ml (2 mg/ml) of solution of sample in acetone. The
plates were incubated at 20 — 250°C for 72 hr. After the

completion of incubation period, the zones of inhibition
growth is in the form of diameter in mm was measured.
Along the test solution in each Petridis one cup was filled up
with solvent which acts as control.

3. Results and Discussion

The results are obtained using various spectral data. The
results discussed are given below.

Pl - (2E)-3-(3-chloro-2,6-difluorophenyl)-1-(cyclopenta-
1,3-dien-1-yl)prop-2-en-1-one:

Mp: 176°C. IR (KBr) cm™: 3527 (ArC-Hy,), 2924 (C-Hg,
thiophene), 2854(C-Hy, alkene), 1743 (C=Oy,), 1651
(C=Cy), 1321 (C-Fy), 802 (C-Hgye) and 677 (C-Cly,). 'H
NMR (DMSO) ppm; 7.1-7.6 (Ar), 7.7 (Hg =CH-Ar), 6.6 (H,
—~CO-C=). "C NMR (CDCly)ppm: 181 (-CO-), 128-134
(Ar), 145 (Cp), 112 (Cy).

Pl - (2E)-3-(3-bromophenyl)-1-(thiophen-2-yl)prop-2-
en-1-one

Mp: 157°C. IR (KBr) cm™: 3446 (ArC-Hy,), 2924 (C-Hg,
thiophene), 2854(C-Hy, alkene), 1745 (C=Oy,), 1649
(C=Cq), 671 (C-Bry,) and 889 (C-Hgp). 'H NMR (DMSO)
ppm; 7.0-7.6 (Ar), 7.7 (Hy =CH-Ar), 6.8 (H, —~CO-C=).
“CNMR (CDCl;) ppm: 127-142 (Ar), 181 (-CO-), 145(Cy),
122 (Cy).

Pl — (2E)-3-(3,4-difluorophenyl)-1-(thiophen-2-yl)prop-
2-en-1-one

Mp: 168°C. IR (KBr) em™: 3516 (ArC-Hy,), 2924 (C-Hy,
thiophene), 2856(C-Hg, alkene), 1805 (C=Oy,), 1651
(C=Cgy), 1473 (C-Fy,) and 835 (C-Hge). '"H NMR (DMSO)
ppm; 7.4-7.7 (Ar), 7.3 (Hs =CH-Ar), 6.9 (H, -CO-C=). °C
NMR; (CDCly)ppm: 181 (-CO-),126-140 (Ar), 145 (Cp)
124 (C,),

PIV - (2E)-3-(2,4-dichlorophenyl)-1-(thiophen-2-yl)prop-
2-en-1-one

Mp: 172°C. IR (KBr) em™: 3454 (ArC-Hy,), 2922 (C-Hg,
thiophene), 2854(C-Hg, alkene), 1743 (C=0Oy,), 1649
(C=Cy), 979 (C-Sy), 734 (C-Hg), and 675 (C-Cly,). 'H
NMR (DMSO) ppm; 8 (H =CH-Ar), 7.3-7.7 (Ar), 7.2 (H, —
CO-C=). >C NMR; (CDCls)ppm: 129-138 (Ar), 192 (-CO-),
143 (Cp),128 (Cy).

PV - (2E)-1,3-di(thiophen-2-yl)prop-2-en-1-one

Mp: 167°C. IR (KBr) cm™: 2924 (C-H, thiophene), 2854(C-
Hg, alkene), 1743 (C=0y,), 1635 (C=Cy,), 974 (C-Sq), 889
(C-Hyer) and 731(C-Hge). 'H NMR (DMSO) ppm; 7.8 (H
=CH-Ar), 7.0-7.7 (Ar), 6.9 (H, —CO-C=). “C NMR;
(CDCly) ppm: 181 (-CO-), 145 (Cp), 128-134 (Ar), 120
(Co).

4. Antimicrobial Screening

In antibacterial activity of chalcone derivatives (PI — PV)
were carried out using culture of Klebsiella aerogenes and
Proteus Vulgaris by the disc diffusion method and the
minimum inhibitory concentration (MIC) of these
compounds were determined. Ciprofloxacin was used as the
standard drug, where as dimethyl sulphoxide (DMSO) as
solvent. The minimum inhibitory concentration (MIC) was
evaluated by the micro dilution method of test compounds.
The bacterial studies showed that the compounds PIII was
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more active against Klebsiella aerogenes. Compound PV
was better antibacterial activity against klebsiella aerogenes.

In antifungal activity of chalcone derivatives (PI — PV) were
carried out using the culture of Mucor racemosus, A. flavous
and A. fumigatous by the disc diffusion method and the MIC
of these compounds were determined. Nystatin used as the
standard drug. The compound PV shows high(35mm)
antifungal activity against aspergillus fumigatous than other
compounds (PI - PV)

Table 1: Antimicrobial activity of the synthesized
compounds PI — PV

Zone of inhibition in mm
S.| Name of the Solvent
No| Microorganisms [P I |PII{P I |PIV PV Std
control

Klebsiella

1. |aerogenes 12110 16 | 14 |15 - 30
(NCIM 2098)
Proteus Vulgaris

2. (NCIM 2027) 1010 16 | 11 |14 - 26
Mucor racemosus

3. (NCIM 108) 1516 | 16 | 22 |26 - 30
Aspergillus

4. |flavous 12 22|20 | 30 |32 - 32
(ATCC 204304)
Aspergillus

5. [fumigatous 23128 | 30 | 32 |35 - 32
(ATCC 204305)

Standard — Ciprofloxacin Sug /dics for bacteria; Nystatin
100 units /disc for fungi.

5. Conclusion

The present study of an efficient protocol for the Chalcones
can be synthesized in good yields from aromatic aldehyde
and ketone using the catalytic system of NaOH/ EtOH. The
synthesized compounds were characterized by TLC, melting
point, IR, NMR spectroscopy and elemental analysis. The
results obtained from this study confirmed that the product
has formed. The synthesized compounds PI and PII show
significant antibacterial activity against Klebsiella aerogenes
and Proteus vulgaris. Compounds PIII — PV shows
significant antifungal activity against Mucor rcemosus, A.
flavous and A. fumigatous. Hence, it is concluded that there
is ample scope for further study in developing these as good
lead compounds.
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