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ABSTRACT

The chalcone derivatives or 1,3-diphenyl-2-propen-1- ones are known for their multiple anti-infective activities, they
may prevent or delay inactivation, degradation and excretion of anti-infective drugs. The wide variety of
pharmacological activities reported for these compounds include antimalarial, anti-inflammatory, cytotoxic,
anticancer, and antioxidant properties etc. The imidazopyridine nucleus and like chalcone derivatives possesses
many anti-infective properties including antibacterial, antiviral, antiprotozoal,anthelmintic. Smilarly, imidazo
pyrimidine nucleus possesses important therapeutics such as calcium antagonists, anticancer agents, antifungal
activity anti-inflammatory and analgesic activity. The present paper describes the synthesis of new chalcones
carrying this imidazopyridine/imidazopyrimidine heterocyclic core from commercially available 2-aminopyrimidine
and 2-aminopyridine as starting materials. The chalcones (4a-4f and 10a -10J thus derived (Scheme 1 and Scheme
2) have been evaluated for their antimicrobial activities against Escheria.Coli, Pseudomonas.aeruginosa,
Staphylococcus.aureus and Streptococus .pyogenes, while using Ciprofloxacin as the reference drug (Table 1. In
general it is observed that imidazo[ 1,2-a] pyrimidine chalcone (4a, 4b, 4c, 4e and 4f) derivatives showed excellent
activity to good activity when compared to imidazo[1,2-a] pyridine chalcone derivatives (10a — 10f)towards the
tested bacterial strains.

Keywords: Chalconesimidazopyridine, imidazo pyrimidine, 2-amino pyméi, 2-amino pyrimidine, Gram positive
and Gram negative bacteria

INTRODUCTION

The multidrug resistance both in the community &odpitals has been the major concerns to publitthead
scientific community worldwid¢l-4]. The development of antimicrobial agents to thefgctious diseases has been
one of the most notable achievements of the pastige The increased use of antimicrobial agentslalble in the
market has resulted in the development of resistam¢he commonly used drugs with important impiares for
morbidity, mortality[5,6] and health care costs. In spite of a large humbemtbiotics and chemotherapeutics
available for medical use, the antimicrobial resise has created a substantial need for desigrewfdass of
antimicrobials and this field will always remain area of immense significance.

2408
www.scholar sresear chlibrary.com



Nimmala Srinivas Raoet al Der Pharma Chemica, 2012, 4 (6):2408-2415

The chalcone derivatives or 1,3-diphenyl-2-propeiies are known for their multiple anti-infectiaetivities [7,
8]. Several studies have shown that these compaoamedactive on infectious germs by inhibiting certenzymes
having thiol function, such as glutathione S-trenas$e [9, 10]. They may prevent or delay inactorgtdegradation
and excretion of anti-infective drugs (11, 4]. Maver, their action could also delay or even prewsnergence of
new drug-resistant strains of parasites [12,13 Wide variety of pharmacological activities repaortfor these
compounds include antimalarial, anti-inflammatorytotoxic, anticancer, and antioxidant propertidg-18],
recently, the antitumor agents [19], antimicrobigémts [20], as inhibitors of breast cancer [21]ev&ls0 reported.
The imidazopyridine nucleus and like chalcone denes possesses many anti-infective propertiekiding
antibacterial [22, 23, 24], antiviral [25,26], gntitozoal [27], anthelmintic [28], as potent MCHRiagonist [29]
and as inhibitors of 5-LO [30]. Similarly, imidazmyrimidine nucleus possess important therapeutich sas
calcium antagonists [31], anticancer agents [3&fifungal activity [33], antiinflammatory and anakjc activity
[34] and as as antitumor agents [35]. The presapeipdescribes the synthesis of new chalconesimgrtiis
imidazo[1,2-a]pyridine/imidazo[1,2-a]pyrimidine leebcyclic core from commercially available 2-amigomidine
and 2-aminopyridine as starting materials. The adrads thus derived have been evaluated for thémanobial
activities againstEscheria.Coli, Pseudomonas.aeruginosa, Saphylococcus.aureus and Streptococus .pyogenes,
while using Ciprofloxacin, as the reference drug.

MATERIALS AND METHODS

The solvents were purified according to standactg@uures prior to use, and all commercial chemival® used as
received. For thin-layer chromatography (TLC) assyMerck precoated Plates (silica gel 60 F254rwsed and
eluting solvents are indicated in the proceduresrdd silica gel 60 (230-400 mesh) was used forhflaslumn
chromatography. Melting point (mp) determinationerev performed by using Mel-temp apparatus and are
uncorrectedH NMR spectra were recorded on a Varian Unity insient at room temperature at 400MHz.
Chemical shifts are reported dnparts per million (ppm) downfield from tetrametijdne (TMS) with reference to
internal solvent and coupling constants in Hz. Teess spectra were recorded on Agilent ion trap Ikfgared (IR)
spectra were recorded on a Perkin Elmer FT-IR spater. All the carboxylic acids used for the @negion of
6a-6k were purchased from commercial sources.

Experimental methods

2-(dichloromethyl)imidazo[ 1,2-a] pyrimidine (2)

To a mixture of 2-aminopyrimidine (5g, 52.57 mmaipdium bicarbonate (11.34 g, 105.14 mmol) in idigjoid 1-
n-butyl-3-methylimidazolium tetrafluoroborate-BMInfB (20 mL) was added 1,1,3-trichloro acetone (12.70 g,
78.85 mmol) and stirred at room temperature fohl@fter completion of the reaction (monitored biQ), the
mixture was poured into ice-water (30 mL) with uigos stirring to precipitate the product 2-
(dichloromethyl)imidazo[1,2-a]pyrimiding, which was utilized in the next step without furthmnification. After
filtration of the product, the filtrate ionic ligdiwas evaporated to remove the water under redpessure for
recycling.

imidazo[ 1,2-a] pyrimidine-2-carbal dehyde (3)

A mixture of compoun® (1g, 4.95 mmol) CaC9(5g, 24.75 mmol) in water (30 mL) was refluxed fdr. The
reaction mixture was cooled to room temperature extdacted with 2-MeTHF and evaporated under redluce
pressure to obtain the crude compo@na/hich was purified by column chromatography (silgel: 60 — 120 mesh,
eluent: 1% MeOH / CHG) to afford compoun@® as a pale yellow solid. Yield: 60%; m.p 209- 2@ *H NMR
(400 MHz, CDC}): 4 9.96 (s,1H), 9.66 (q] = 6.8 Hz, 1H), 8.88 (q] = 4.0 Hz, 1 H), 8.70 (s, 1H), 7.43 = 6.4
Hz, 1 H). EI-MS: m/z (rel.abund.%) 148.2 {NI00).

ethyl 3-bromo-2-oxo-4-phenylbutanoate (6)

ethyl 2-oxo-4-phenylbutanoate(5g, 24.27 mmol) was suspended in water (80 mL)thadlask was covered with
aluminium foil. A 48% aqueous solution of HBr (4.4, 1.0 mol equiv) and 30% aqueous solution of@d8,0,
(5.5 mL, 2.0 mol equiv) were added in one portiad the mixture was stirred at room temperature. fogress of
the reaction was monitored by TLC. After 48 h, thaction mixture was dissolved in 50 mL of a migtof hexane
and ethylacetate (20 : 1), then solid NaHS@s added to reduce un reacted &rd HO, and the solution was
dried over anhydrous N&O,. The insoluble material was filtered off and thgamic solvent evaporated under
reduced pressure to obtain crude compoimehd was utilized in the next step without furtharification. Yield:
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69, 86%. Yellow oil; 1H-NMR (CDG) 6 : 7.44 - 7.32 ( m, 5 H, Ph); 5.36 (m, 1 H, CH}¥5(q,J = 7.1 Hz, 2H,
CH,); 3.62 (m, 1H, m, AB system, G} 3.33 (m, 1H, AB system, G 1.46 (t,J= 7.23 Hz, 3 H,CH).

ethyl 3-benzylH-imidazo [ 1,2-a] pyridine-2-carboxylate (7)

To a mixture of 2-aminopyridine (2.20 g, 33.66 mmsebdium bicarbonate (67.20 mmol) in ionic liqdieh-butyl-
3-methylimidazolium tetrafluoroborate- BMImBJH15 mL) was added compoufd8g, 28.05 mmol) and stirred at
room temperature for 7 h. After completion of tleaction (monitored by TLC), the mixture was poundd ice-
water (30 mL) with vigorous stirring to precipitatbe product ethyl 3-benzylH-imidazo [1,2-a]pyridi@-
carboxylate7, which was utilized in the next step without fuattpurification. After filtration of the producthé
filtrate ionic liquid was evaporated to remove thater under reduced pressure for recycling. Palewesolid;
Yield: (51%); m.p. 88 °C; 1H-NMR (CD@)I s : 7.85 (d,J = 6.8 Hz, 1 H); 7.72 (d] = 9.0 Hz, 1H,); 7.31-7.23 (m,
6 H); 6.81 (t,J = 6.8 Hz ,1H); 4.79 (s, 2 H); 4.57 (§,= 7.1 Hz, 2 H); 1.50 (tJ = 7.1 Hz, 3H); EI-MS: m/z
(rel.abund.%) 281.2 (M+, 100).

(3-benzylH-imidazo [ 1,2-a] pyridin-2-yl)methanal (8)

To a stirred mixture of lithium aluminum hydride.8g, 21.4 mmol) in 2-MeTHF (20 mL), cooled to -1D, was
added a premixed solution of compoudd3g, 10.71 mmol) in 2-MeTHF (10 mL) over a period1®min. The
reaction mixture was stirred at room temperature2fd. The reaction mixture was quenched with EaSO,
solution at 0°C, and the inorganic salts were riilteand washed with isopropyl acetate (50 mL). filtiate was
evaporated to obtain brown residue. The residuedigg®lved in isopropyl acetate and washed witrewg x 30
mL) followed by brine solution (20 mL). The organiayer was separated, dried over,8@,, filtered and
evaporated under reduced pressure to obtain cord@uBrown solid; Yield: 70%'H NMR (400 MHz, CDC)): &
7.70 (d,J = 16.0 Hz, 1H), 7.58 (d] = 16.0 Hz, 1H), 7.40 — 7.20 (m, 3 H), 7.18 — 7(BR 3 H), 6.70 (t,J = 8.2 Hz,
1H), 4.92 (s, 2 H), 4.35 (s, 2 H), 3.98 (br.s, 1 H}MS: m/z (rel.abund.%) 239.3 (M+, 100).

3-benzylH-imidazo[ 1,2-a] pyridine-2-carbal dehyde (9)

To a stirred solution of IBX (2.99 g, 1.13 mmat)DMSO (18 mL), cooled to 0°C, was added a premb@dtion

of compound (1.8 g, 7.56 mmol) in DCM (36 mL) over a periodXff min. The reaction mixture was stirred at
room temperature for 4 h. The reaction mixture filtered and the insolubles were washed with DCNbfged by
cold water. The organic layer was separated antiedawith water followed by brine solution, driedeoWNgSQ;,
filtered and concentrated under reduced pressuobtain compound. Yellow solid; Yield: 57%."H NMR (400
MHz, CDCk): & 10.40 (s, 1H), 7.86 (d,= 16.0 Hz, 1H), 7.68 (d] = 16.0 Hz, 1H), 7.30 — 7.22 (m, 4 H), 7.14 d,
=16.0 Hz, 2 H), 6.82 (11 = 8.0 Hz, 1H), 4.78 (s, 2 HEI-MS: m/z (rel.abund.%) 237.3 (M+, 100).

General Experimental Procedure for the Preparationof imidazo[1,2-a]pyridine/imidazo[1,2-a]pyrimidine
derivatives 4a—4eand 10a—10e

A mixture of acetophenones (R = a Table 1) and respective aldehydds®, solid NaOH was grounded by pestle
and mortar at room temperature for 5-10 min. Thetien mixture was diluted with cold water and gnecipitated
solids were filtered and dried at the pump to affespective chalcone derivativés — 4eand10 a — 10e in 52-
88% vyield.

(2E)-3-(imidazo[ 1,2-a] pyrimidin-2-yl)-1-phenyl prop-2-en-1-one 4a: Yellow solid, m.p.87 — 88C; Yield: 87%
'H NMR (400 MHz, CDCJ): § 9.45 (ddJ = 2.2, 6.8 Hz, 1H), 8.70 (s, 2 H), 8.20-8.10 (M{)38.0 (d,J = 17.8 Hz,
1H), 7.70-7.58 (m, 3 H), 7.28 (dd= 2.4, 7.2 Hz); EI-MS: m/z (rel.abund.%) 250.1 (M-©0).

(2E)-3-(imidazo[1,2-a]pyrimidin-2-yl)-1-(4-methoxigenyl)prop-2-en-1-onetb: Yellow solid, m.p.112-113°C;
Yield: 67%;'H NMR (400 MHz, CDC})): § 9.41 (dd,J = 2.2,9.6 Hz, 1H), 8.68 (s, 2 H), 8.20 (ts 8.8 Hz, 2 H),
8.10 (d,J = 16.2 Hz, 1H), 7.98 (dJ = 16.4 Hz, 1H), 7.07 (dJ = 8.8 Hz, 3H), 3.88 (s, 3H); EI-MS: m/z
(rel.abund.%) 280.2 (M+, 100).

(2E)-3-(imidazo[1,2-a]pyrimidin-2-yl)-1-(3,4,5-triethoxyphenyl)prop-2-en-1-onéc. Yellow solid, m.p.109-111
°C; Yield: 59%;'H NMR (400 MHz, CDCJ): & 9.43 (dd,J = 2.0,7.2 Hz, 1H), 8.70 (s, 1 H), 8.68 (dds 2.0, 4.8
Hz, 2 H), 8.13 (dJ = 15.6 Hz, 1H), 7.98 (d] = 15.2 Hz, 1H), 7.43 (s, 2H), 7.22 (dbs 2.4, 6.8 Hz, 1H), 3.88 (s,
6H), 3.77 (s, 3H)**C NMR (100 MHz,CDGC)): & 56.2 (2C), 56.5, 107.4 (2C), 111.6, 120.9, 12729.2, 132.2,
135.3, 136.0, 145.0, 148.8, 151.3 (2C), 157.2,2,;8-MS: m/z (rel.abund.%) 340.1 (M+, 100).
(2E)-1-(3-bromophenyl)-3-(imidazo[1,2-a]pyrimidiry®)prop-2-en-1-oneld:
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Yellow solid, m.p.89-9PC; Yield: 78%; *H NMR (400 MHz, CDCJ):  9.44 (dd,J = 2.0,7.2 Hz, 1H), 8.71 (s, 1
H), 8.68 (ddJ = 2.2,6.8 Hz,1H), 8.33 (s, 1 H), 8.15 (m, 2 HR&(m, 2 H), 7.60 (&) = 8.4 Hz, 1H), 7.28 (ddl =
4.4, 6.60 Hz, 1H); EI-MS: m/z (rel.abund.%) 328 (M-00).

(2E)-1-(4-bromophenyl)-3-(imidazo[1,2-a]pyrimidiny®) prop-2-en-1-onde

Yellow solid, m.p.130-13%C; Yield: 88%;'H NMR (400 MHz, CDC}): 5 9.44 (dd,J = 2.0,5.2 Hz, 1H), 8.68 (s, 2
H), 8.12 (m, 3H), 7.92 (dl = 15.2 Hz, 1H), 7.80 (dl = 19.2 Hz, 2 H), 7.28 (dd, = 4.4, 6.8 Hz, 1H); EI-MS: m/z
(rel.abund.%) 328 (M+, 100).

(2E)-1-(3-bromo-4-fluorophenyl)-3-(imidazo[1,2-afoyidin-2-yl)prop-2-en-1-ondf:

Yellow solid, m.p.97-98C; Yield: 88%;'H NMR (400 MHz, CDC}): 5 9.44 (dd,J = 1.8,7.2 Hz, 1H), 8.70 (s, 1 H),
8.68 (ddJ=2.2, 6.8 Hz, 1 H), 8.50 (dd,= 2.2, 7.0 Hz, 1H), 8.26-8.21 (m, 1H), 8.15J¢; 20 Hz, 1H), 7.96 (dJ
=20 Hz, 1 H), 7.58 (] = 8.6 Hz, 1H), 7.28 (m, 1HEI-MS: m/z (rel.abund.%) 346 (M+, 100).

(2E)-3-(3-benzylH-imidazo[1,2-a]pyridin-2-yl)-1-phglprop-2-en-1-ond 0a

Orange solid, m.p. 121-12Z; 'H NMR (400 MHz, CDC}): § 8.18-8.13 (m, 3 H), 8.06 (d,= 15.2 Hz, 1H), 7.73
(d, J=10.8 Hz, 1H), 7.64 (dl = 10.2 Hz, 1H), 7.60-7.50 (m, 1H), 7.52 Itz 16.0 Hz, 1 H), 7.32-7.18 (m, 5 H),
7.14 (d,J=16.2 Hz, 2H), 6.71 (t, J = 15.8 Hz, 1 H), 4.452 H). EI-MS: m/z (rel.abund.%) 339.2 (M+, 100).

(2E)-3-(3-benzylH-imidazo[1,2-a]pyridin-2-yl)-1-(Aethoxyphenyl)prop-2-en-1-oddb:

Yellow solid, 131-132C; *H NMR (400 MHz, CDCJ): & 8.18-8.13 (m, 3 H), 8.06 (d,= 15.4 Hz, 1H), 7.72 (dl =
10.4 Hz, 1H), 7.63 (d] = 10.6 Hz, 1H), 7.30-7.18 (m, 4 H), 7.12 {d+ 15.8 Hz, 2 H), 6.98 (d] = 11.8 Hz, 2 H),
6.70 (d,J = 15.6 Hz, 2H), 4.45 (s, 2 H), 3.88 (s, 3H); EI-M¥z (rel.abund.%) 369.2 (M+, 100).

(2E)-3-(3-benzylH-imidazo[1,2-a]pyridin-2-yl)-1-@5-trimethoxyphenyl)prop-2-en-1-od€c

Yellow solid, m.p.106-107C; Yield: 77%;*H NMR (400 MHz, CDC)): & 7.58 (d,J = 6.8 Hz, 1H), 7.52 (d] = 8.8
Hz, 1H), 7.22-7.20 (m, 5 H), 7.18 (s, 2 H), 7.02J& 17.8 Hz, 2H), 7.08 (1] = 8.8 Hz, 1 H), 6.62 (1) = 8.8 Hz,
1H), 4.42 (s, 2 H), 3.88 (s, 6 H), 3.86 (s, 3H}NES: m/z (rel.abund.%) 429.2 (M+, 100).

(2E)-3-(3-benzylH-imidazo[1,2-a]pyridin-2-yl)-1-Bromophenyl)prop-2-en-1-oridd:

Yellow solid, m.p.90-9PC; Yield: 80%;'H NMR (400 MHz, CDC)): & 8.28 (t,J = 2.0 Hz, 1H), 8.18-8.09 (m, 2
H), 8.05 (dJ = 16.0 Hz, 1H), 7.74 (dl = 18.2 Hz, 1H), 7.68 (dl = 16.2 Hz, 1 H), 7.36 (] = 12.0 Hz, 1H), 7.32-
7.28 (m, 4 H), 7.15 (d] = 16.0 Hz, 2H), 6.75 (] = 8.0 Hz, 1H), 6.47 (s, 2 H); EI-MS: m/z (rel.alou#t) 417.0,
(M+, 100).

(2E)-3-(3-benzylH-imidazo[1,2-a]pyridin-2-yl)-1-(@romophenyl)prop-2-en-1-oride

Yellow solid, m.p.116-117C; Yield: 77%;*H NMR (400 MHz, CDC)): & 8.10 (d,J = 15.2 Hz, 1H), 8.04 (d] =
11.4 Hz, 1H), 7.44 (d) = 7.2 Hz, 1H), 7.65 (d] = 8.4 Hz, 3 H), 7.31-7.18 (m, 5 H), 7.12 &+ 6.8 Hz, 2H), 6.75
(t, 3 =13.6 Hz, 1H), 4.45 (s, 2 H); EI-MS: m/zl{@bund.%) 417.1 (M+, 100).

(2E)-3-(3-benzylH-imidazo[1,2-a]pyridin-2-yl)-1-(8romo-4-fluorophenyl)prop-2-en-1-odef:

Yellow solid, m.p. 115-11°C; '"H NMR (400 MHz, CDC})): & 8.38 (dd,J = 1.2, 6.2 Hz, 1H), 8.14-8.06 (m. 3 H),
7.44 (d,J=11.2 Hz, 1H), 7.63 (d = 11.4 Hz, 3 H), 7.31-7.20 (m, 5 H), 7.14 Jd; 16.2 Hz, 2 H), 6.72 (1=11.8
Hz, 1H), 4.45 (s, 2 H); EI-MS: m/z (rel.abund.%p4B (M+, 100).

Antibacterial Bioassay

Compoundgla—4fand10a -10fwere tested against two Gram negative strainsiyigscherichia coli (MTCC443),
(ii) Pseudomonas aeruginosa (MTCC424) and two Gram positive Saphylococcus aureus strains viz. i).
Streptococcus pyogenes (MTCC442) and ii) (MTCC96) using agar well diffusion method accordinghe literature
protocol [36] Amide derivatives 4a—4f / 10a-10f were dissolved in dimethyl sulphoxide at 5@/mL
concentration. The composition of nutrient agadimen was Bactotryptone (10 g), yeast extract (INgCI (10 g),
final pH 7.4. After 18 h the exponentially growingltures of the six bacteria in nutrient broth a’G were diluted
in sterile broth. From each of these diluted cel$rlmL was added to 100 mL sterilized and coolddent agar
media to give a final bacterial count of 1 ¥ 1@ll/ml. The plates were set at room temperatarelater dried at 37
°C for 20h. Paper discs (6mm, punched from whatnremd1 paper) were ultraviolet sterilized and usadtlie
assays. Discs were soaked in different concentratidhe test solution and placed on the inoculaigakr media at
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regular intervals of 6-7 cm, care was taken to enthat excess solution was not on the discs.th&llsamples were
taken in triplicates. The plates were incubate87afC in an inverted fashion. Activity was determineg zmnes
showing complete inhibition (mm). Growth inhibitieves calculated with reference to positive control.

RESULTS AND DISCUSSION

Chemistry

We describe here in the synthesis of imidazo[l34@hidine chalconesta-4f and imidazo[1,2-a]pyridine
chalconeslOa-10f (depicted infScheme landScheme 2utilization greener solvents/green reagents in sofribe
steps. The cyclocondensation reactions of 1,1¢Bisio acetone  with 2-aminopyrimidind to 2-
(dichloromethyl)imidazo[1,2-a]pyrimidin@ was carried out using room temperature ionic ligiRdILs), n-butyl-
3-methylimidazolium tetrafluoroborate (BMImBJFas solvent at room temperature for 10 h. RTILsided as a
green recyclable alternative to conventional sdlvBrichloromethyl imidazo[1,2-a]pyrimidin@ was treated with
CaCQ in water at reflux for 1h to produce imidazo[1]pyaimidine-2-carbaldehyd8, water is being used as a
green solvent avoiding the use of organic solveBigisen schmidt condensation of aldeh@deith acetophenones
(a —f) was carried out under solvent free conditionsgisiolid NaOH as catalyst at room temperature {875-10
min to afford chalcone4 a-4 fin 75 -83% yield $cheme ). The advantage of the reaction is, it is cardatiunder
solvent free condition, short reaction time and &asinimum environmental impact. The synthesiswtfiazo[1,2-
a]pyridine chalconed0a-10f is presented irScheme 2 Bromination of ethyl 2-oxo-4-phenylbutanodiewas
carried out in water using8% aqueous solution of HBr in presence of 30 %eaqs solution KD, at room
temperature [38] for 48 h resulted in bromide intediate6. The “green” feature in this protocol include thee of
inexpensive reagents and a lower impact on the@mwient, since bromine is generated in situ froy@tand HBr.
The use of KO, as a “green” oxidant produces water as the dnyyproduct of the reaction [38].

X
N._N NN
X a ~ — b - = C
NN = UCHCIZ U—CHO N~ N
v ~_N N &
1 2 3 da-4f

Scheme-1Synthesis of imidazo[1,2-a] pyrimidine chalcone dévatives; Reagents and Conditions: a) 1,1,3-trichle acetone, NaCOs,
BMImBF 4, r.t., 10 h; b) CaCG;, water, reflux, 1 h; c) acetophenones (R = a — f)laOH, r.t., 5- 10 min.

Py
/
b

7\
H O Br O 7\ N
OEt OFEt Ph N . N
Ph O Ph O
5 5 . CO,Et g OH
7\ Ph
\ —_—
Ph\/&(N RS | N7
CHO (@]
9 10 a - 10f

Scheme-2: Synthesis of imidazo[1,2-a] pyridine chadne derivatives; Reagents and Conditions: a) 48%gaHBr, water, 30% H,0,, room
temperature, 48 h ; b) 2-amino pyridine, ethanolNa,CO3, BMIMBF 4, r.t., 7 h; c) LiAIH 4, 2Me-THF, -10° C —rt, 2 h; d) IBX,
DMSO:DCM (1:2), 1t, 4 h; ) acetophenones ( R = af), NaOH, r.t., 5- 10min.
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Transformation of compoun@ to imidazo[1,2-a] pyridine ethylester intermedi&tevas carried out utilizing the
procedure used for the preparation of imidazo[],pyaimide 2 (Scheme )1 1H NMR data of compouné and
compound? is in agreement with the reported literature §a®j. Lithium aluminum hydride reduction of ethyles
intermediater in presence of 2-MeTHF at room temperature prodadeohol intermediat8. Oxidation of alcohol

8 in presence of IBX in DMSO:DCM (1:2) resulted retformation of aldehyd@. Claisen schmidt condensation of
aldehyde9 with acetophenonesa(—f) was carried out similar to the preparation ofdamo[1,2-a]pyrimidine
chalcone derivatives. In general the IR spectréd d& all the chalcone derivativés-4f and10a-10findicated the
presence of distinctive functional groups such@s@, -CH=CH, C=N, C-N str in the range 1700-1640 a644-
1618, 1610-1590, 1230-1020 ¢m

Table 1: Results of Antibacterial Bioassay of Compmds 4a-4e and 10 a— 10 €;

Gram negative bacter Gram positive bacter
E. coli P. aeruginosa| S.aureus | S.poygenes
MTCC 443 | MTCC424 | MTCC96 | MTCC 442

4a ©\; 25 23 19 18
_O
4b f 28 23 22 21

4c /Oﬁ 28 22 20 19
o 3

Compound no. R

4d 16 14 12 11

Br
@;\
Br
4de \©\; 24 20 18 17
F
af :@\ 28 23 21 20
Br 5‘

10a ©\5 22 20 17 15
_O
10b f 21 20 17 18

o
10c /O:©\ 21 19 17 16
e S
Br
10d

Br
10e \©}5 20 18 16 17
F
10f :@\ 26 21 19 18
Br f\

SD* Ciprofloxacin
(Conc. 50ug/mL)

SD* Ciprofloxacin 28 24 21 21

--: No activity
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Antibacterial Activity

The antibacterial activity of the analogues (R@/mL concentration) was compared with standard drug
Ciprofloxacin and the results of investigation hdeen presented ifiable 1. Based on the test results it is evident
that the synthesized chalcone derivatives posseasslent to good activity against the Gram +ve &m@m —ve
bacteria. In general it is observed that imidazbf]pyrimidine chalconestg, 4b, 4c, 4eand4f) showed excellent
to good activity when compared to imidazo[1,2-aigiyre chalcone(10a — 10f)towards the tested bacterial strains.
Among the imidazo[1,2-a]pyrimidine chalcones, compas4b with 4-methoxy moietydc with 3,4,5-trimethoxy
and compoundf with bromo,fluro substituent displayed equivalectivaty and compoundda and4e exerted good
activity with reference to the standard drug Cifmedicin. Imidazo[1,2-a]pyridine chalcon&8a, 10b, 10c,10eand
10f indicated similar trends when tested againstallttacterial strains. It is observed that compatchdith meta-
bromo substituent (imidazo[1,2-a] pyrimidine detiva) displayed weak activity against all the testeacterial
strains where as compoud@d (imidazo[1,2-a]pyridine derivative) did not showyaactivity towards any of the
tested bacteria.

CONCLUSION

In conclusion, we have synthesized novel imidazbsfl, pyrimidine chalconesté-4f) and imidazo[1,2-a] pyridine
chalconesX0a-10) derivative utilizing starting materials 2-amingrpnidine and 2-amino pyridine. The chalcones
thus derived have been evaluated for their antwbiat activities againgEscheria.Coli, Pseudomonas.aeruginosa,
Staphyl ococcus.aureus and Streptococus .pyogenes, while using Ciprofloxacin, as the reference drug.general it

is observed that imidazo[1,2-a]pyrimidine chalcdde, 4b, 4c, 4f and4¢€) derivatives showed excellent activity
when compared to imidazo[1,2-a]pyridine chalconéva¢ives(10a — 10f)towards the tested bacterial strains.

REFERENCES

[1] S.B. Levy, B. MarshallNat. Med., 2004 10, 122-129.

[2] H. Lode,Clin. Microbial. Infect., 2005 11, 778-787.

[3] L.B. Rice,Biochem. Pharmacol., 2006 71, 991-995.

[4] M.N. Alekshun,Expert Opin. Invest. Drugs., 2005 14 , 117-134.

[5] F. Qadri, A.M. Svennerholm, A.S.G. Faruque, R3ack,Clin. Microbiol. Rev., 2005 465-483.

[6] R.A. Devasia, T.F. Jones, J. Ward, L. Staffddd Hardin, C. Bopp, M. Beatty, E. Mintz, W. Schedf, Am. J.
Med., 2006 119, 168.e7-168.e10.

[7] J.R. Dimmock, D.W. Elias, M.A. Beazely, N.M. Kdepu,Curr. Med. Chem., 1999 6, 1125-1149.

[8] N. Zzdzislawa Eur. J. Med. Chem., 2007, 42, 125-137.

[9] R. Li, G.L. Kenyon, F.E. Cohen, X.Chen, B. Godg\. Dominguez, E. Davidson, G. Kurzban, R.E.I&jIE.O.
Nuzum, P.J. Rosenthal, J.H. McKerrow.Med. Chem., 1995 38, 5031- 5037.

[10] S.K. Awasthi, M. Nidhi, K.D. Sandeep, S. AlR4, Marshleen, S.Y. Sudhanshu, R. Susham,J. Trop. Med.
Hyg., 2009 80, 764 - 768

[11] B.F. Coles, F. KadlubaBioFactors., 2003 17, 115-130.

[12] A.C. Kotze, R.J. Dobson, D.Chandler, Vet.d&#ol.,2006 136, 275-282.

[13] M.W. Robinson, J. Lawson, A. Trudgett, E.M.&¥p |. FairweatheRarasitol. Res., 2004 92, 205-210.

[14] R.Li, G.L. Kenyon, F. E. Cohen, X. Chen,Bong, J. N. Dominguez, E. Davidson, G. Kurzban,. RiHer,
E.O. Nuzman,. Med. Chem,, 1995 38, 5031.

[15] J.F. Ballesteros, M.J. Sanz, A. Ubeda, M.Aravda, S. Iborra, M. Paya, M.J.J. AlcardzVied. Chem., 1995
38, 2794.

[16] C.C. Yit, N.P. DasCancer Lett., 1994 82, 65.

[17] A.T. Dinkova-Kostova, C. Abeygunawardana, Blaray,J. Med. Chem., 1998 41, 5287.

[18] L. Actis-Goretta, J.I. Ottaviani, C.L. Keen,& FragaFEBSLett., 2003 555-597.

[19] Dalip Kumar, N. Maruthi Kumar, Kanako Akamatdtriko Kusaka, Hiroshi Harada, Takeo IRiporg. Med.
Chem. Lett., 201Q 20, 3916-3919.

[20] N. Zeba Siddiqui, T.N. Mohammed Musthafa, AAiBmad, U. Asad KhanBioorg. Med. Chem. Lett.,, 21,
2011, 2860-2865

[21] Kapil Juvale, F.S. Veronika Pape, Michael Widgioorg. Med. Chem., 2012 20, 346-355.

[22] H. Ertepinarl, Y. Gok, O. Geban, S. OzdEns. J. Med. Chem.,1995 30, 171-175.

2414
www.scholar sresear chlibrary.com



Nimmala Srinivas Raoet al Der Pharma Chemica, 2012, 4 (6):2408-2415

[23] L. Gui-Bai, Q. Xiaoxia, F. Dennis, F. Micha®l.B. Christine, G. Anne, S.L. Penny, A.L. PaulMSAndrew,
C.G. Tamas McKnigh, W. Matthew, K.A. McNulty, F.&seph, S. Samantha, M. John, L. Shuliang, T. Dol
Tesfaye, F. DennigBioorg. Med. Chem. Lett., 2007, 17, 3558- 3561.

[24] Post Groebkézur.J.Med.Chem., 201Q 45, 12, 5848-5855.

[25] H. Chafig, E. Jesds, A.V. Juan, J.V. JuanB.Alulio, A.H. Beverly,Bioorg. Med. Chem. Lett., 1999, 1391-
1394.

[26] S.G. Kristjan, A.J. BriarBioorg. Med. Chem. Lett., 2007, 17, 2735-2739.

[27] B. Tesfaye, F. Dennis, F. Michael, L. Gui-B&. Xiaoxia, S. Andrew , D. Richard, L. Shuliang/. Matthew
,T. Tamas, M.S. Dennis, F. Dennis, S.L. Penny,.R&aul, M.B. Christine, G. Ann006 Bioorg. Med. Chem.
Lett., 16, 2479-483.

[28] Fisher MH, Lusi A 1972. J. Med. Chem., 15: 982-985.

[29] Hiroyuki Kishino, Minoru Moriya, Shunji Sakuba, Toshihiro Sakamoto, Hidekazu Takahashi, Takawig,
Ryuichi Moriya, Masahiko Ito, Hisashi Iwaasa, NamhTakenaga, AkaneBioorg. Med. Chem. Lett., 2009, 19,
4589-4593.

[30] Martina Hieke, Carmen B. R&dl, Joanna M. Wesmska, Estel. la Buscat6, Holger Stark, ManfreduBelnt-
Zsilavecz, Dieter Steinhilber, Bettina Hofmann, Eni Proschak,Bioorg. Med. Chem. Lett., 2012 22, 1969-1975.
[31] Ramén Alajarin, Juan J. Vaquero, Julio AhaRuilla, Miguel Fau de Casa-Juana, Carlos Sunkeme G.
Priego, Pilar Gomez-Sal, Rosario Torres, Bioorg. Med. Chem., 1994 2, 23-329
[32] Rong-geng Fu, Qi-dong You, Lei Yang, Wu-tongagMCheng Jiang, Xiao-li XuBioorg. Med. Chem., 2010
18, 8035-8043.

[33] Y. Rival, G. Grassy, A.Taudou, R. Ecalleyr. J. Med.Chem., 1991, 26, 13-18.

[34] E Abignente, A Sacchi, S Laneri, F Rossi, M\Dico, L Berrino, V Calderaro, C Parrilléuropean Journal of
Medicinal Chemistry, Volume 29, Issue 4, 1994, Pages 279-286

[35] Antonino Lauria, Chiara Patella, llenia Abbatdnnamaria Martorana, Anna Maria Almeridéuropean
Journal of Medicinal Chemistry, Volume 55, September 2012, Pages 375-383.

[36] Atta-ur-Rahman, M. I. Choudhary, W. J. ThomseBioassay Techniques for Drug Development,”
Harwood Academic Publishers, The Netherla2€1 22, 16.

[37] K.Mogilaiah, T.Kumara Swamy, A. Vinay Chandid,srivani, K Vidya,lndian.J.Chem (Section-B), 201Q 49
B, 382 — 385.

[38] Ajda Podgors“ek,a Stojan Stavber,a Marko Zapaand Jernej Iskr&reen Chem., 2007, 9, 1212-1218.

[39] C. Enguehard, J. L. Renou, H. Allouchi, J.Mger, A. GueiffierChem. Pharm. Bull., 200Q 48, 935.

2415
www.scholar sresear chlibrary.com



