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ABSTRACT

In the present investigation, a novel series oflabrzes 2a—2e were synthesized by the clasein-stlonidensation
of various aldehydes with 3-acetyl-7-dimethylam@onarin in the presence of pyridine in ethanol whiead to
the formation of new chalcones. The structurehe$¢ compounds were elucidated by, IR, 1H-NMR rspetzta.

The in vitro antibacterial activity of these compds was evaluated against two Gram positive and @ram-

negative bacteria Staphylococcus aureus, Streptapyogenes, Escherichia coli and Pseudomonagaasa
by microdilution method and then the minimum irtoityi concentration (MIC) of these compounds wasreined.
The results showed that compounds 2d and 2e showst promising antibacterial activity as comparedtihe

antibiotics ciprofloxacin in (Tables 1).
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INTRODUCTION

Emerging pathogenous infections such as gastragsatearthritis, listeriosis and pneumonia are aldy
multidrug resistant Gram-positive and Gram-negatpathogens. These diseases are the world’'s most
prevalent and fatal infectious disases. Principal players among these problemagianissms are isolates of
methonia resistant Aeromonas hydrophila Yersinia enterocolitica Listeria monocytogenes and
Staphylococcus aureli$-4]. It is speculated that resistanceftolactam antibiotics is due to the production
of multiple inducible, chromosomally encoded b-tanes. Resistance to thi@ird generation cephalosporins
is known to be associated withe derepression othe chromosomalenzymes[5]. In rare cases, through
direct inactivation of thentibiotic or by mutations in the 16S rRNA thatyeat the binding of tetracycline
to the ribosome. Amoxicillin, penicillinampicillin, norfloxacin, Ofloxacin and ciprofloxacineatheprincipal
drugs of choice in the treatment of bacterial itifet since they are effective against extraintestiand
intestinal wall infection [6], but these are assbed with several side effects such as nausea,llindtste,
dizzinesshypertension, etc. as well as resistance have kgmorted[7,8]. The present strategy for new drug
development is directed towards identifying thesential enzyme systems in the bacterial and dpivej
molecules to inhibit them on our ongoing medicirdiemistry research activity. The study of chalcone
derivatives has becont much interest in recent years on account ofrtlaitibacterial, antiviral, anti-cancer,
anti-fungal, anti-hermitic and insecticidab-11] activities. Cyclization of chalcone such as pyrazolines
dramatically increases the diversity of certainldgécal properties such as antibacterial, antivanadl anti-amoebic
activities [12-14].In view of these observations and in continuatdrour group work on biologically active
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heterocyclic compound45-18] and their increasing importance in pharmaceuaoa biological field, it was
considered of interest to synthestmeme new chemical entities incorporating the mdeecirame work and to
evaluate their biological activities.

MATERIALS AND METHODS

2.1 Chemistry

To a cold mixture of salicylaldehyde (0.2 M) antiydéacetoacetate (0.2 M), 2 ml of piperidine wasextidy rapid
stirring. After 20 min the yellowish solid 3-acetybumarin 1 separated was filtered off subsequemtlyhed with
ethanol and was recrystallised from water:ethaBol)( Chalconef(a-e) were synthesized from th€laisen—
Schmidt reaction o8-acetyl coumariwith different aldehydes in the presence of pighee as shown in Fig, 1
which were crystallized from G®H or GHsOH to give pure crystalline solid compounds in nratke yields All

the compounds are insoluble in water but solubleiiganic solvents. The structures of these compsund

were analyzed by the rigorous analysis of theint@lH- NMR spectral data.
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Fig.1. Schematic diagram indicating the synthesisf@ompound nos. 2a—-2eR = -H (2a), -OH (2b), -Cl (2c), -F (2d), -N@(2e)
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2.2 Pharmacology

B.1 In vitro antimicrobial activity

Antibacterial activities were evaluated by usinguragell diffusion method. The nutrient agar medi(peptone,
beef extract, NaCl and agar-agar) were used fabaaterial screening respectively. The inoculumshef different
bacteria were spread over agar medium. After theianiead cooled, wells of bore size (6 mm) were nmiadmlid
medium by using a sterile metallic borer and 25 tedt drug (2.0 mg/ml in DMSO) in 100ug/ml concetitra was
poured in each cavity of different plates. Standdrdg, Ciprofloxacin (100pg/ml) was used againstté@a
Staphylococcus aureus, Streptococcus pyogenes,efiidula coli and Pseudomonas aeruginosa were placed
aseptically in a separate petri dish. The plateevkept at room temperature for one hour to difftiee drug in
surrounding medium and then incubated at 37°C4dn.2ZThe diameter of the zone of inhibition formedund the
cavities and disc of standard drug after incubatias accurately measured in mm.

B.2 MIC of all active compounds

MIC measurements of all active compounds were @dmut using the two fold serial dilution techniqiievofold
serial dilutions of the selected compounds werg@amed using proper nutrient broth. Compounds wespgred in
the concentration range of 100, 50, 25, 12.5, 632625, 1.56 and 0.78 mg/mL. The microorganism sasjons
(10° CFU/mL) were used to inoculate the test compoundseir suitable broth. The plates were incubated7°C
for 24 h for bacteria, respectively. At the endegperiment the growth of microorganisms was obskbxeturbidity
measurements. The lowest concentrations showingrowth was taken as the minimum inhibitory concatin
(MIC) which is presented in Table 1.

Table 1: Results of antibacterial screening of congunds (2a-h)

Minimum Inhibitory concentration for bacteria (pdymSD
Entry R Gram negative Gram positive
E coli P aeroginosal S aureus S pyogenes

2a -0 250 + 1.60* 500 +3.78 500+2.64 500+2.64*
2b E 500+3.60 500 +1.¥6 | 500 +2.50 250 +3.60
2c -Cl 250 +1.26¢ 50 +3.60 100+2.04 100 +£1.92
2d -F 50+1.66¢ 100+2.04* 100 +3.08 25+3.2F
2e -NQ 50 +2.44 25+1.2F 250 +4.18** 50 +1.78

Ciprofloxacin 100 +2.05 100 1.0 250 +1.57 10Q2.86

1+SD, standard deviation. All values are presentsdreean of 6 experiments (n = 6). All significarftedences are considered from control value
0.00.; * P < 0.05 significant.; ** P < 0.01 moderaly significant.; *** P < 0.001 extremely signifio&
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RESULTS AND DISCUSSION

7-dimethylamino coumarin chalconesich were synthesized in satisfactory yields (6848 as illustrated in Fig.
1 and their structures were characterized by spled#ita. It may be concluded that this study dbsesrihe general
method for the synthesis of some Chalcones linkeaugh the coumarin ring under the normal condgiall the
five synthesized compounds 2a-2e were screenedtheir potential to inhibit emerging pathogens
Staphylococcus aureus, Streptococcus pyogenesgiidt coli and Pseudomonas aeruginossponsible for
gastrointestinal diseasesThe individual minimum inhibitory concentration (8] pg/mL) obtained for
compounds 2a-e are presented in (Table 1). It veasreed that compounds 2d (4-F) and 2e (4)N@ere most
active compounds. On the basis of antibacteriaesting, compounds 2d (4-F) and 2e (4,N®ere found to show
very good activity against E. coli at MIC = 50 pg/n€Compounds 2c (4-Cl) displayed very good actiatyMIC =
50 ug/mL, whereas compounds 2e (4-)NQisplayed excellent inhibitory activity againstd@ruginosa at MIC = 25
pg/mL as compared to ciprofloxacin (MIC = 100 pgjmCompounds 2c (4-Cl) and 2d (4-F) were foundxioitat
activity at MIC = 100 pg/mL against S. aureus aspared to standard ciprofloxacin (MIC = 250 pg/mL).
Compounds 2e (4-N£p showed very good activity (MIC = 50 pg/mL), whitempounds 2d (4-F) have shown
excellent activity against S. pyogenes as comparegrofloxacin (MIC = 100 pg/mL).

1. Experimental

The entire chemicals were purchased from Aldricter@ical Company (USA) and were used without further
purification. The reactions were monitored by péatad aluminium silica gel 60F 254 thin layer ptafgocured
from Merck (Germany). All melting points were messiiwith a capillary apparatus.

3-acetyl-7-(diethylamino)-2H-chromen-2-one (1)The yellow solid was recrystallized in EtOH: yiegd®%; mp
280-285 °C; 1H NMR (CDCI3, 300 MH2%) 8.57 (s, 1H, ArH), 7.43 (d, 1H, ArH), 6.63 (d, 1AH), 6.56 (s, 1H,
ArH), 3.29 (q, 4H, -CH), 1.23 (t, 6H, -CH); IR v (KBr) 1710, 1596, 1422, 815 ¢n

1-[7-(diethylamino)-2H-chromen-20n]-3-phenyl-2-progn-1-one (2a).The solid was recrystallized in EtOH:
yield 68%; mp 223-225 °C; 1H NMR (CDCI3, 300 MHZB.25 (d, 1H, -CH), 8.01 (d, 1H, -CH), 8.52(s, ¥&itH),
7.41 (d, 1H, ArH), 6.69 (d, 1H, ArH), 7.40 (d, 2ArH), 6.62 (dd, 1H, ArH), 6.52 (s, 1H, ArH), 3.44,(4H, -CH),
1.15 (t, 6H, -CH); IR v (KBr) 3430, 1703, 1588,1419 ¢m

1-[7-(diethylamino)-2H-chromen-2on]-3-(p-hydroxypheyl)-2-propen-1-one (2b). The brown solid was
recrystallized in EtOH: yield 72%; mp 233-237 °It4 NMR (CDCI3, 300 MHz) 5.35 (s, 1H, OH), 7.82 (d, 1H, -
CH), 7.01 (d, 1H, -CH), 8.51(s, 1H, ArH), 7.45 (, ArH), 6.67 (d, 1H, ArH), 7.56 (d, 2H, ArH), &qd, 1H,
ArH), 6.53 (s, 1H, ArH), 3.42 (g, 4H, -G} 1.10 (t, 6H, -CH); IR v (KBr) 1705, 1589,1420, 816 ¢hm

1-[7-(diethylamino)-2H-chromen-2on]-3-(p-chloropheryl)-2-propen-1-one one (2c).The orange solid was
recrystallized in EtOH: yield 66%; mp 246-248 134 NMR (CDCI3, 300 MHz) 7.86 (d, 1H, -CH), 7.03 (d, 1H, -
CH), 8.51 (s, 1H, ArH), 7.42 (d, 1H, ArH), 6.68 (tH, ArH), 7.68 (d, 2H, ArH), 7.44 (d, 2H, ArH),56 (s, 1H,
ArH), 3.42 (q, 4H, -CH), 1.17 (t, 6H, -Ch); IR v (KBr) 1708, 1577,1423, 810 ¢hm

1-[7-(diethylamino)-2H-chromen-2on]-3-(p-fluoropheryl)-2-propen-1-one  (2d). The orange solid was
recrystallized in EtOH: yield 74%; mp 260-262 1§ NMR (CDCI3, 300 MHz) 8.03 (d, 1H, -CH), 7.75 (d, 1H, -
CH), 8.57 (s, 1H, ArH), 7.46 (d, 1H, ArH), 6.69 (@, ArH), 7.72 (d, 2H, ArH), 7.19 (d, 2H, ArH), 3L (s, 1H,
ArH), 3.45 (q, 4H, -CH)), 1.21 (t, 6H, -Ch); IR v (KBr) 1723, 1585,1420, 821 ¢hm

1-[7-(diethylamino)-2H-chromen-20n]-3-(p-nitropheny)-2-propen-1-one (2e).The red solid was recrystallized
in EtOH: yield 89%; mp 229-232 °GH NMR (CDCI3, 300 MHz) 7.96 (d, 1H, -CH), 7.32 (d, 1H, -CH), 8.57 (s,
1H, ArH), 7.49 (d, 1H, ArH), 6.62 (d, 1H, ArH), 82d, 2H, ArH), 8.03 (d, 2H, ArH), 6.59 (s, 1H, AxH3.38 (q,
4H, -CH), 1.11 (t, 6H, -CH); IR v (KBr) 1710, 1581, 1550,1390 ¢m

CONCLUSION
The novel chalcones derivatives were synthesizetthéyeaction of 3-acetyl coumarin with differefdehydes and

were studied for their antibacterial activity. Théesearch involves the synthesis of chalcone déres2a-2e and
antibacterial activity of these chalcone compouwwdse examined using culture S. aureus, S. pyogé&hexli and
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P. aeruginosa. The results of antibacterial scngereveal that among all the compounds screenedpaond 2c
showed moderate antibacterial activity while comptsi2d displayed good antibacterial activity whempared
with Ciprofloxacin used as the standard drugs.i®darly, compound 2e which carries the nitro sitbeht appears
to exhibit the highest antibacterial activity agdinll bacteria.
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