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ABSTRACT 

Chalcones are a category of compounds consisting of two aryl rings linked by an α,β-unsaturated 

ketone moiety. The synthesized compounds CEA and CMA were evaluated for antimicrobial 

activity by disc diffusion method. The antibacterial and antifungal activity was evaluated against 

Moraxella, Enterobacter, Pseudomonas aeruginosa (bacterial strains), Candida albicans, A.niger 

and Trichophyton (fungal strains) using Erythromycin (for bacteria) and Ciprofloxacin (for fungi) 

as the standard drugs. The structure of synthesized compounds has been elucidated by IR, 
1
H, 

13
C 

NMR and elemental analysis. 
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INTRODUCTION 

Chalcone can be prepared in a number of ways the simplest being aldolic condensation between 

benzaldehydes and acetophenones
1
. This method allows for the rapid synthesis of several 

chalcones using common inexpensive reagents and was used to prepare a library of 154 synthetic 

chalcones with different substitutions that were subsequently screened for activity against bacterial 

and fungal strain. The compounds with the backbone of chalcones have been reported to possess 

various biological activities such as antimicrobial
2
, anti-inflammatory

3
, analgesic

4
, antiulcerative

5
, 

antimalarial
6
, antidiabactics

7
, antidepressant

8
, anticonvulsant

9
, anticancer

10
 and antioxidant

11
 

activities. Antibacterial and antifungal activity of chalcones has been investigated by a number of 

researchers
12

. Considering the above observation and in connection to previous publication 

involving the synthesis of new biological active heterocyclic. I hope to report here in the synthesis 

of new substituted Indolyl derivatives. 

MATERIALS AND METHOD 

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
-1

. 
1
H and 

13
C NMR spectra were recorded on Bruker AV 400 

MHz Spectrophotometer using TMS as an internal standard and the values are expressed in δ ppm. 

All the solvents used were analytical grade. The purity of the compound was checked by TLC 

using silica gel plates. 

General Method of Preparation of Chalcone 

2,3-dimethoxy acetophenone and Indole–3–carboldehyde were commercially purchased (Aldrich) 

and used as received. HPLC–grade organic solvents were used for the TLC. Equimolar quantity of 

2,3-dimethoxy-acetophenone (0.01 mol) and Indole–3–caboldehyde (0.01 mol) were dissolved in 

20 ml of ethanol was cooled to 5-10
0
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. The reaction mixture was purified by TLC on a silica gel column (n-

hexane: acetone, 7:3). 
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Preparation Of 6-(3, 4-Dimethoxy-Phenyl)-4-(1h-Indol-3-Yl)-2-Oxo-Cyclohex-3-

Enecarboxylic Acid Methyl Ester 

A mixture of 1-(3, 4-Dimethoxy-phenyl)-3-(1H-indol-3-yl)-propenone (0.001mol) and 

methylacetoacetate (0.001 mol) in ethanol was refluxed for 4 h in 10-15 mL of ethanol in the 

presence of 0.8 mL 10% NaOH. The reaction mixture was cooled and poured into 50 mL of ice 

cold water. The precipitate was collected by filtration and purified by recrystalization from 

ethanol. The progress of the reaction was monitored by TLC (3:10, methanol: chloroform) the 

obtained solid was crystallized from Et OH. Yield 70%, Colour- brown. 

HN

O

OCH3

OCH3

CH3COCH2COOCH3

HN

O

O

O

CH3

OCH3

OCH3 

Preparation of 6-(3,4-Dimethoxy-phenyl)-4-(1H-indol-3-yl)-2-oxo-cyclohex-3-enecarboxylic 

acid ethyl ester 

A mixture of 1-(3,4-Dimethoxy-phenyl)-3-(1H-indol-3-yl)-propenone (0.001mol) and 

ethylacetoacetate (0.001 mol) in ethanol was refluxed for 6h in 10-15 mL of ethanol in the 

presence of 10% 10 mL NaOH. The reaction mixture was cooled and poured into 50 mL of ice 

cold water. The precipitate was collected by filtration and purified by recrystallization from 

ethanol. The progress of the reaction was monitored by TLC (3:10, methanol: chloroform) the 

obtained solid was crystallized from EtOH. Yield 70%, Colour- brown. 

HN

O

OCH3

OCH3

CH3COCH2COOC2H5

HN

O

O

O

C2H5

OCH3
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RESULTS AND DISCUSSION 

The results are obtained from various spectral data are results discussed below. 

6-(3, 4-Dimethoxy-phenyl)-4-(1H-indol-3-yl)-2-oxo-cyclohex-3-enecarboxylic acid methyl 

ester (CMA): m.p. 121
0
C. IR (KBr) cm

-1
: 3167(N-HStr), 1332(C-NStr), 1633(C=CStr), 2927(C-
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HStr), 638-788(C-Hdef), 1633(C=NStr), and 1726 (ester C-OStr).
 1

H NMR (DMSO)ppm: 7.0-

8.2(Aromatic), 3.3(C-OCH3), 2.5(CH2) and 11.5(N-H).
13

HNMR (DMSO)ppm: 106-

134(Aromatic), 39(CH3), 124(CH), 38(CH2) and 39(C-OCH2). 

6-(3,4-Dimethoxy-phenyl)-4-(1H-indol-3-yl)-2-oxo-cyclohex-3-enecarboxylic acid ethyl ester 

(CEA): m.p. 110
0
C. IR (KBr) cm

-1
: 3107(N-HStr),  1494(C-NStr), 1523(C=CStr), 2926(C-HStr), 638-

788(C-Hdef), 1635(C=NStr), and 1724 (ester C-OStr).
 1

H NMR (DMSO)ppm: 7.1-8.2(Aromatic), 

3.3(C-OCH3), 2.5(CH2) and 12(N-H). 
13

H NMR (DMSO)ppm: 112-123(Aromatic), 39(CH3), 

124(CH), 38(CH2) and 39(C-OCH3). 

BIOLOGICAL EVALUATION 

Antimicrobial activity 

The antimicrobial activity of synthesized compounds was carried out using agar well diffusion 

method. The bacterial strains were collected from different infectious status of patients who had 

not administered any antibacterial and antifungal drugs for at least 2 weeks with the suggestions of 

an authorized physician, in Eumic analytical Lab and  Research Institute, Tiruchirappalli, 

Tamilnadu state, India. The in vitro antimicrobial activity was carried out against 24 h culture of 

three bacterial strains Moraxella, Enterobacter and Pseudomonas aeruginosa. Three fungal strains 

were Candida albicans, A.niger and Trichophyton. The compounds were tested at 25, 50, 75 and 

100μg/mL differend concentration against both bacterial and fungal strains. DMSO was used as a 

vehicle. Erythromycin and Ciprofloxacin were used as standard drugs for comparison of 

antibacterial and antifungal activities respectively. The zone of inhibition was compared with 

standard drug after 24 h of incubation at 37
o
C for antibacterial activity and 8 h at 37

o
C for 

antifungal activity. 

Table–1: Bacterial and fungal activities of CMA 

Organism CMA DMSO Extract  added and Zone of inhibition (mm/ml) 

Control  25 µl 50 µl 75 µl 100 µl 

Moraxella 11 12 15 17 19 

Enterobacter 25 15 19 22 26 

Pseudomonas aeruginosa 25 12 15 16 20 

Candida albicans 13 13 15 18 20 

A.niger 20 12 15 18 25 

Trichophyton 10 12 15 20 24 

Table–2: Bacterial and fungal activities of CEA 

Organism CEA DMSO Extract  added and Zone of inhibition (mm/ml) 

Control 25 µl 50 µl 75 µl 100 µl 

Moraxella 10 12 14 16 20 

Enterobacter 09 15 20 25 30 
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Pseudomonas aeruginosa 20 11 15 18 20 

Candida albicans 10 11 12 14 16 

A.niger 22 12 14 15 17 

Trichophyton 09 11 13 15 18 

 

  

Figure-1: Graphical representation of antibacterial activity CMA and CEA 

  

Figure-2: Graphical representation of antifungal activity CMA and CEA 

CONCLUSION 

A series of Chalcone derivatives were successfully synthesized and characterized spectroscopically 

by IR, 
1
H and 

13
C-NMR. All the synthesized products were screened for their in - vitro 

antibacterial and antifungal properties. The experimental results revealed that all compounds 
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displayed moderate to good antibacterial and antifungal activity with reference to the standard 

against the tested organisms. 

ACKNOWLEDGEMENT 

The authors are thankful to the Principal and Management of Jamal Mohamed College, 

Thiruchirappalli, Tamilnadu, India.  

REFERENCES 

1. Senanthimada Samshuddin, Badiadka Narayanan, Balladka Kunhanna Sarojini, Hemmiges 

Yathirajan, Ramappa Raghavendra. Synthesis, Characterization and Biological Evaluation of 

Functionalized Derivatives of Versatile Synthon 4,4’-Difluoro chalcone. Der Pharma. 

Chemica. 2012, 4(4), 1445. 

2. Batovska D, Parushev S, Stamboliyska B, Tsvetkova I, Ninova M, et al., Examination of 

growth inhibitory properties of synthetic chalcones for which antibacterial activity was 

predicted Eur J Med Chem. 2009, 44, 2211-2218. 

3. Boeck P, Leal PC, Yunes RA, Filho VC, López S, et al. Antifungal activity and studies on 

mode of action of novel xanthoxyline-derived chalcones. Arch Pharm. 2005, 338, 87-95. 

4. JN, Ferrandiz ML, ttCH, a selective inhibitor of inducible nitric oxide synthase expression with 

antiarthritic properties.  Eur J Pharmacol. 2003, 465: 183-189. 

5. S. Mukarami, M. Muramatsu, H. Aihara and S. Otomo, Inhibition of gastric H
+
,K

+
-ATPase by 

the anti-ulcer agent, sofalcone. Biochem. Pharmacol. 1991, 42, 1447.  

6. M. Liu, P. Wilairat and L. M. Go. Antimalarial alkoxylated and hydroxylated chalcones J. 

Med. Chem, 2001, 44, 4443. 

7. R. Soliman, H.M. Faid-Allah and S.K. el-Sadany, Preparation and antidiabetic activity of new 

substituted 3,5-diarylpyrazolesulfonylurea derivatives II: Structure-activity relationship. J. 

Pharm Sci. 1987, 76: 626. 

8. E. Palaska, M. Aytemir, T. Uzbay and D. Erol, Synthesis and antidepressant activities of some 

3,5-diphenyl-2-pyrazolines. Euro. J. Med. Chem. 2001, 36: 539. 

9. Pandeya SN, Deepak Kumar, Verma PK. Newer Applications of 1,5-Benzothiazepines and 

their anticonvulsant activity. Der Pharma Chemica. 2012; 4(5):1853-1855. 

10. Suvitha Syam, Siddiq Ibrahim Abdelwahab, Mohamed Ali Al-Mamary, Syan Mohan. 

Synthesis of Chalcones with Anticancer Activities. Molecules. 2012. 17. 6179 

http://www.sciencedirect.com/science/article/pii/S0223523408002754
http://www.sciencedirect.com/science/article/pii/S0223523408002754
http://www.sciencedirect.com/science/article/pii/S0223523408002754


Nasser et. al.,  Am. J. PharmTech Res. 2014; 4(6)  ISSN: 2249-3387 

www.ajptr.com  594 

 

11. Jen-Hao Cheng, Chi-Feng Hung, Shyn-Chyun Yang, Jih-Pyang wang, Shen-jeu Won, Chun-

Nan Lin. Synthesis and cytotoxic, anti-inflammatory, and anti-oxidant activities of 20,50-

dialkoxylchalcones as cancer chemopreventive agents. Bioorg-Med Chem. 2008, 16(15), 7270.  

12. Bay S. Ramar, Marian S. Degani. Synthesis and Biological evaluation of a,b-unsaturated 

ketone as potential antifungal agents. Med Chem Res. 2009, 18, 309. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

mailto:editor@ajptr.com

