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ABSTRACT

A series of twenty heterocyclic chal cones 3(a-t) were synthesized by using conventional and microwave irradiation
methods in the presence of anhydrous potassium carbonate as an safe, inexpensive and efficient basic catalyst.
Synthesized compounds were evaluated for their in vitro antimicrobial activity against variety of microbial strains
and it was characterized by IR, NMR (*H & *C) and mass spectral analysis. The biological screening results
indicated that some of the compounds showed significant antibacterial and antifungal activities. Compound 3s was
displayed excellent antimicrobial activity against various microbial strains. The newly synthesized high potent
compound 3s was subjected to Thermogravimetric analysis (TGA), Differential scanning calorimetric (DSC) and
single crystal XRD.
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INTRODUCTION

Heterocyclic chalcones exhibit a broad spectrunbiofogical activities [1]. These are the main pmsous in the
biosynthesis of flavonoids [2] abundant in ediblangs. Chemically they consist of open-chain flasids in which
the two aromatic rings are joined by a three-carbgrunsaturated carbonyl system. They have been expdot
show various pharmacological activities like amicer [3,4], antimalarial [5], anti-inflammatory [&@nti-tubercular
[7], cytotoxic [8], gastroprotective [9], modulatief nitric oxide production [10] and so on. Thesenpounds are
important synthons for the preparation of five aid membered ring systems [11] as well as interatedin the
synthesis of many pharmaceutically important cormaisy{12]. Having such a varied pharmacologicalvitgtand
synthetic utility, chalcones have attracted chesnist develop newer strategies for their synthesi screening
them for theitin vitro microbial activity.

By far the most popular way of synthesis for chateads the Claisen-Schmidt condensation of an apiegap
acetophenone with benzaldehyde in presence of aquses like NaOH [13-15], KOH [16], Ba(QH}.7,18] etc.
Other base catalysts such as magnesitbatoxide [19], potassium carbonate [20], alumi4]] MgO [22],
calcinated hydrotalcites [23,24], natural phospiNa®lO; [25,26], KF/natural phosphate [27] and piperid[@8]
have also been used for their synthesis. Similading acid catalystsuch as HCI, B B,Os3, PTSA, SOG/ EtOH
[29], AICI; [30], BR:-Et,O [31], TiCl, [32], zeolites [33], RuGl[34], Bronsted acidic ionic liquids [35] and,&0,
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in AcOH [36], but many of them suffer from the dizaecks of lower yields and harsh, environmentallyidesntal
reaction conditions. In continuation of our intérés the synthesis of different flavonoid derivass using
conventional and microwave irradiation techniquegias our effort to develop an efficient method $ynthesis of
flavanones by using an inexpensive, safe, simptecammon reagent. Alkali metal carbonates are vibesles and
they are nontoxic in nature. Therefore, we endesido utilize anhydrous 4CO; for the synthesis of flavanones
particularly because there are several recent ggifuins of this base in the synthesis of flavon¢g8%. Initially,
laboratory experiments were performed usingC®; in various solvents DMF, ethandlert-butanol and 1,4-
dioxane. It was observed that the optimum convaraitd yield of the flavonoid derivatives were altnssme in all
the solvents except 1,4-dioxane within comparaiohe tspans. We have opted environmentally benign, togic
and low boiling ethanol for all the cases studigttuctures of all the new compoungi@-t) were unambiguously
confirmed by IR!H NMR, **C NMR and MS.

MATERIALS AND METHODS

Melting points were determined using a Bichi apparaR spectra were recorded for KBr disc on atstet 5000
FTIR spectrometer. All of the commercial chemicalsl solvents were of reagent grade and were uskbwi
further purificationH and*® NMR spectra were measured on a Bruker WP 300 if00MSO-d; as solvent, using
TMS as internal standard, chemical shifts are esq@@ a$/ppm andJ values are given in Hz. Mass spectrometric
data were determined using an Agilent 6890 serisglument. TGA analysis was done by SHIMADZU Thdrma
Analyzer (DTG-60). The progress of the reaction wamitored by TLC using aluminum silica gel pla6és Fys.
Products were purified by flash column chromatobyaysing silica gel (60-120 mesh).

Table 1: Physicochemical data of synthesized chalwe derivatives 3(a-t)

Compound Ar Molecular formula | M. P. (°C)
3a 2-OCH;-pyridine-3-yl GsHisNOs 116-119
3b 2-Cl, 3-Ck-phenyl GeH1:CIF0; 99-102
3c 3-F, 2-CH-phenyl GeHisFO, 133-135
3d 2-Br, 5-Cl-phenyl GH1BrClO, 112-114
3e 4-(benzyloxy)phenyl &H2005 116-119
3f naphthalen-2-yl GH160, 111-113
3g blphenyI-Z-yI GiH1500 119-121
3h 3,5-B,2-OH,4-OCH-phenyl GeH14Br204 112-114
3i 4-(methylsulfonyl)phenyl ©H1c04S 89-91
3 2-(benzyloxy)phenyl &H2003 102-105
3k 2-(4-fluorophenoxy)phenyl £H17FO; 99-101
3l 2,5-difluoro-phenyl @H1,F.0, 102-104
3m 2-Cl,5-NG,-phenyl GsH1.CINO,4 125-128
3n 4-(benzyloxy)-3-methoxyphenyl 28H2,0, 110-112
30 3,5-bis(trifluoromethyl)phenyl GH1,F0, 107-109
3p 2-F, 4-Ck-phenyl GeH12F40, 102-104
3q 4-(1H-imidazol-1-yl)phenyl GeH16N20, 112-114
3r 5-methylfuran-2-yl @H1405 80-82
3s 3-methylthiophen-2-yl ©H140,S 87-89
3t 6-(trifluoromethyl) pyridin-3-yl GsH1,FNO, 118-121

General procedure for the synthesis of 3-acetyl-2-8imethylfuran (2):

To a solution of acetylacetone in toluene (2g, Omd@les) were added propargyl bromide (0.02 molésy;
diazabicyclo[5.4.0Jundec-7-ene (0.04 moles) andatalgtic amount of Cul (0.002 moles). The resultmiture
was heated to 9%C under nitrogen atmosphere for 5 hrs. Solventewemoved and the residue was subjected to
the column chromatography using silica gel elutiith a 95/5 ratio of n-hexane and ethyl acetatetunéxto obtain

a title compound?2), which was confirmed by IRH & *C NMR and mass‘H-NMR (400 MHz, DMSO-g, 3,
ppm): 2.21 (s, 3H, CH), 2.25 (s, 3H, Ch), 2.42 (s, 3H, -COCH), 6.09 (s, 1H, furyl-H)*C NMR (75.46 MHz,
DMSO-d;, 5, ppm) 189.42, 159.14, 152.70, 124.40, 106.24,34.8.64, 13.42. IR (KBy cm™): 1664 (C=0). MS
(ESI) m/z: 139.2 (M+H).

General procedure for the synthesis of chalcones&(€) using conventional heating method:
A solution of 3-acetyl-2,5-dimethylfuran (1Lmmol) cathe various substituted aromatic aldehyde (1mnmoBry
ethanol (25 ml) was refluxed with added anhydrou8®; (1.5 g), monitoring the progress of reaction byCTand
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LCMS. The reaction was stopped at the appropriaiiet §3-6 h), the reaction mixture was worked ud aobjected
to column chromatography over silica gel (60-12@&meusing 10-15% ethyl acetate in hexane as eluent.

General procedure for the synthesis of chalcones&(€) under the microwave irradiation:

A mixture of 3-acetyl-2,5-dimethylfuran (Immol), n@us substituted aromatic aldehyde (1mmol) andydrdus
K,CO; (1.5 g) in the presence of minimal quantity of dtglanol, was subjected to microwave irradiatiohGa°C
(for 6 min, entriesSa, 3(c-h) and3(j-t) or 100°C (for 30 min , entry8b and3i), monitoring the progress of reaction
by TLC and mass. The reaction mixture was workedang subjected to column chromatography over siiela
(60-120 mesh) using 10-15% ethyl acetate in hexaneluent. Physicochemical data and comparatity stfithe
titte compounds are presentedTiable 1 and2.

Table 2: Anhyd. K,CO; catalyzed synthesis of flavanones

Compound Co'nventional me_zthod MW irradiation me_thod
Time %Yield Time %Yield

3a 4 h 42 6 min a7
3b 3h 58 30 min 61
3c 3h 57 6 min 59
3d 3h 62 6 min 66

3e 3h 24 6 min 29
3f 6 h 49 6 min 54
3g 3h 28 6 min 39
3h 6 h 54 6 min 59
3i 3h 46 30 min 50
3j 3h 42 6 min 44
3k 3h 44 6 min 58
3l 3h 58 6 min 69
3m 3h 51 6 min 57
3n 3h 59 6 min 73
30 4 h 64 6 min 72
3p 3h 62 6 min 65
3q 3h 24 6 min 28
3r 3h 45 6 min 49
3s 3h 62 6 min 55
3t 3h 51 6 min 53

Spectral Data

3-(2-Methoxypyridin-3-yl)-1-(2,5-dimethylfuran-3-yl)prop-2-en-1-one (3a)

'"H-NMR (400 MHz, DMSO-g, 8, ppm): 2.27 (s, 3H, Ci), 2.56 (s, 3H, CH), 3.98 (s, 3H, -OCH), 6.70 (s, 1H,
furyl-H), 7.08-7.11 (m, 1H, Ar-H), 7.56 (d, 1H715.80 Hz, -CO-CH), 7.74 (d, 1H715.80 Hz, =CH-Ar), 8.23-
8.28 (m, 2H, Ar-H).**C NMR (75.46 MHz, DMSO-¢ &, ppm) 185.67, 159.20, 155.27, 146.21, 136.51,4E34.
131.10, 128.80, 128.31, 126.31, 126.10, 123.23{A.4.67, 13.72. IR (KB cmi?): 1657 (C=0), 1619 (C=C of
Ar), 1562 (CH=CH), 1021 (C-0). MS (ESI) m/z: 258.@8+H)".

3-(2-Chloro-3-(trifluoromethyl)phenyl)-1-(2,5-dimethylfuran-3-yl)prop-2-en-1-one (3b)

'H-NMR (300 MHz, DMSO-g, &, ppm): 2.26 (s, 3H, CHl, 2.55 (s, 3H, Ck), 6.78 (s, 1H, furyl-H), 7.59 (d, 1H,
J=15.60 Hz, -CO-CH), 7.62-7.65 (m, 1H, Ar-H), 7.98Z (m, 1H, Ar-H), 7.95 (d, 1H}=15.60 Hz, =CH-Ar), 8.37
(d, 1H, J=7.72 Hz, Ar-H).**C NMR (75.46 MHz, DMSO-¢ 8, ppm) 185.97, 159.21, 157.27, 145.28, 136.81,
134.50, 132.10, 129.81, 128.34, 126.39, 125.10,2124123.28, 106.70, 14.60, 13.79. IR (KBrcm™): 1648
(C=0), 1612 (C=C of Ar), 1558 (CH=CH), 1018 (C-®)S (ESI) m/z: 329.1 (M+H)

1-(2,5-dimethylfuran-3-yl)-3-(3-fluoro-2-methylpheryl)prop-2-en-1-one (3c)

'H-NMR (400 MHz, DMSO-g, &, ppm): 2.26 (s, 3H, Ci), 2.30 (s, 3H, Ar-CH3), 2.55 (s, 3H, GH6.77 (s, 1H,
furyl-H), 7.20-7.24 (m, 1H, Ar-H), 7.26-7.32 (m, 1r-H), 7.41 (d, 1HJ=15.5 Hz, -CO-CH), 7.73-7.75 (m, 1H,
Ar-H), 7.82 (d, 1H,J=15.5 Hz, =CH-Ar).”*C NMR (75.46 MHz, DMSO-¢ &, ppm) 185.15, 161.21, 158.91,
152.31, 146.12, 138.12, 127.33, 125.23, 122.44982121.44, 115.12, 104.24, 14.47, 13.54, 13R&KBr, v cm
1): 1662 (C=0), 1617 (C=C of Ar), 1561 (CH=CH), 10630). MS (ESI) m/z: 258.9 (M+Fl)
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3-(2-Bromo-5-chlorophenyl)-1-(2,5-dimethylfuran-3-y)prop-2-en-1-one (3d)

'H-NMR (300 MHz, DMSO-g, 8, ppm): 2.20 (s, 3H, C}, 2.54 (s, 3H, Ch), 6.86 (s, 1H, furyl-H), 7.38-7.42 (m,
1H, Ar-H), 7.59 (d, 1HJ=15.54 Hz, -CO-CH), 7.70-7.73 (m, 1H, Ar-H), 7.%;, (H,J=15.54 Hz, =CH-Ar), 8.21-
8.22 (m, 1H, Ar-H)."*C NMR (75.46 MHz, DMSO-¢ &, ppm) 185.07, 159.24, 157.70, 146.28, 135.80,5IB5.
133.10, 129.27, 128.30, 126.56, 125.28, 124.70,28224.61, 13.70. IR (KBx, cm™): 1656 (C=0), 16072 (C=C
of Ar), 1558 (CH=CH), 1023 (C-0O). ESI MS (ESI) m840.8 (M+H]J.

3-(4-(Benzyloxy)phenyl)-1-(2,5-dimethylfuran-3-yl)pop-2-en-1-one (3e)

'H-NMR (400 MHz, DMSO-g, 3, ppm): 2.27 (s, 3H, C¥\, 2.55 (s, 3H, Ch), 5.17 (s, 2H, -CkPh), 6.76 (s, 1H,
furyl-H), 7.07-7.09 (m, 2H, Ar-H), 7.35 (d, 1H=15.60 Hz, -CO-CH), 7.38-7.47 (m, 5H, Ar-H), 7.58 (H,
J=15.60 Hz, =CH-Ar), 7.77-7.79 (m, 2H, Ar-H}C NMR (75.46 MHz, DMSO-¢ &, ppm) 185.04, 159.24, 157.20,
146.21, 145.18, 136.80, 136.50, 133.28, 132.10,8IR928.36, 128.10, 126.49, 125.16, 125.09, 124122.10,
123.18, 109.70, 68.07, 14.61, 13.70. IR (KBcm?): 1658 (C=0), 1616 (C=C of Ar), 1556 (CH=CH), 100D-O).
MS (ESI) m/z: 333.2 (M+H)

1-(2,5-dimethylfuran-3-yl)-3-(naphthalen-2-yl)prop-2-en-1-one (3f)

'H-NMR (300 MHz, DMSO-g, &, ppm): 2.20 (s, 3H, C}, 2.56 (s, 3H, CH), 6.82 (s, 1H, furyl-H), 7.53-7.56 (m,
2H, Ar-H), 7.59 (d, 1H,)=15.60 Hz, -CO-CH), 7.76 (d, 1H715.60 Hz, =CH-Ar), 7.93-7.96 (m, 3H, Ar-H), 8.02-
8.05 (m, 1H, Ar-H), 8.26 (s, 1H, Ar-H}*C NMR (75.46 MHz, DMSO-g 6, ppm) 185.16, 159.28, 157.76, 146.18,
135.86, 135.50, 134.10, 133.20, 129.24, 128.30,5626125.28, 125.18, 124.70, 123.10, 122.26, 10814652,
13.74. IR (KBr,v cm?): 1656 (C=0), 1609 (C=C of Ar), 1558 (CH=CH), 1023-O). MS (ESI) m/z: 276.9
(M+H)*.

3-(biphenyl-2yl)-1-(2,5-dimethylfuran-3-yl)prop-2-en-1-one (3g)

'"H-NMR (300 MHz, DMSO-g, 8, ppm): 2.25 (s, 3H, CH, 2.49 (s, 3H, Ch), 6.73 (s, 1H, furyl-H), 7.31-7.33 (m,
2H, Ar-H), 7.41 (d, 1HJ=15.50 Hz, -CO-CH), 7.42 (m, 6H, Ar-H), 7.56 (d, ,1}#15.50 Hz, =CH-Ar), 8.09-8.11
(m, 1H, Ar-H).™*C NMR (75.46 MHz, DMSO-¢ 3, ppm) 185.22, 158.20, 151.27, 145.10, 136.57,335.35.12,
133.45, 131.10, 129.80, 128.31, 127.40, 127.15,3126126.10, 125.81, 125.34, 124.89, 122.70, 1418Z0. IR
(KBr, v ecm™): 1667 (C=0), 1617 (C=C of Ar), 1570 (CH=CH), 104D-0). MS (ESI) m/z: 303.3 (M+H)

3-(3,5-dibromo-2-hydroxy-4-methoxyphenyl)-1-(2,5-dnethylfuran-3-yl)prop-2-en-1-one (3h)

'H-NMR (400 MHz, DMSO-¢, 5, ppm): 2.23 (s, 3H, CH}, 2.50 (s, 3H, Ch), 3.66 (s, 3H, -OCH), 6.50 (s, 1H,
furyl-H), 7.34 (s, 1H, Ar-H), 7.53 (d, 1H=15.8 Hz, -CO-CH), 7.67 (d, 1H=15.8 Hz, =CH-Ar).*C NMR (75.46
MHz, DMSO-gd;, 3, ppm) 186.16, 169.59, 155.97, 155.46, 149.54,0643132.50, 123.61, 121.17, 117.65, 112.89,
106.80, 92.85, 59.76, 14.41, 13.42. IR (KBm™): 1646 (C=0), 1616 (C=C of Ar), 1499 (CH=CH), 10&1-O).
MS (ESI) m/z: 430 (M+H).

1-(2,5-dimethylfuran-3-yl)-3-(4-(methylsulfonyl)phenyl)prop-2-en-1-one (3i)

'H-NMR (300 MHz, DMSO-g, 8, ppm): 2.26 (s, 3H, C}), 2.54 (s, 3H, Ch), 3.24 (s, 3H, -SE@H,), 6.80 (s, 1H,

furyl-H), 7.65 (s, 2H, Ar-H), 7.93 (d, 1HF15.42 Hz, -CO-CH), 7.96 -8.06 (m, 2H, Ar-H), 8d, (H,J=15.42 Hz,

=CH-Ar). °C NMR (75.46 MHz, DMSO-¢ &, ppm) 184.64, 157.64, 149.86, 141.60, 139.97,5139129.31,

128.20, 128.46, 127.52, 127.40, 122.20, 106.2B4434.11, 12.94. IR (KBn cm?): 1660 (C=0), 1618 (C=C of
Ar), 1561 (CH=CH), 1085 (C-0). MS (ESI) m/z: 304\+H)".

3-(2-(benzyloxy)phenyl)-1-(2,5-dimethylfuran-3-yl)pop-2-en-1-one (3j)

'H-NMR (400 MHz, DMSO-g, 3, ppm): 2.23 (s, 3H, C§)\, 2.55 (s, 3H, CH), 5.21 (s, 2H, -CkPh), 6.34 (s, 1H,
furyl-H), 7.02-7.05 (m, 1H, Ar-H), 7.23 (d, 1H=15.50 Hz, -CO-CH), 7.40-7.49 (m, 6H, Ar-H), 7.58 (H,
J=15.60 Hz, =CH-Ar), 7.82-7.88 (m, 2H, Ar-H}C NMR (75.46 MHz, DMSO-¢ &, ppm) 185.16, 159.28, 157.76,
146.18, 135.86, 135.50, 134.10, 133.20, 132.18,2429.28.30, 128.10, 126.56, 125.28, 125.18, 12412G6.16,
122.20, 108.16, 68.09, 14.61, 13.68. IR (KBcm™): 1659 (C=0), 1607 (C=C of Ar), 1555 (CH=CH), 10ZD-O).
MS (ESI) m/z: 333.3 (M+H).

3-(2-(4-fluorophenoxy)phenyl)-1-(2,5-dimethylfuran3-yl)prop-2-en-1-one (3k)

'H-NMR (400 MHz, DMSO-g, &, ppm): 2.26 (s, 3H, CHl, 2.52 (s, 3H, Ch), 6.71 (s, 1H, furyl-H), 6.92 (d, 1H,
J=8.2 Hz, Ar-H), 7.05-7.08 (m, 2H, Ar-H), 7.23-7.2m, 3H, Ar-H), 7.45 (t, 1HJ=7.6 Hz, Ar-H), 7.54 (d, 1H,
J=15.8 Hz, -CO-CH), 7.86 (d, 1H=15.8 Hz, =CH-Ar), 8.1 (d, 1HJ=7.72 Hz, Ar-H).**C NMR (75.46 MHz,

243
www.scholar sresear chlibrary.com



Dhamodaran M. et al Der Pharma Chemica, 2014, 6 (3):240-249

DMSO-d, 5, ppm) 185.25, 160.28, 157.71, 156.00, 153.27,265035.93, 132.63, 129.08, 126.19, 125.97, 124.61,
122.64, 120.44, 119.38, 117.04, 106.55, 14.51, 813IR (KBr, v cm?): 1657 (C=0), 1615 (C=C of Ar),
1501(CH=CH), 1040 (C-O). MS (ESI) m/z: 337 (M+H)

3-(2,5-difluorophenyl)-1-(2,5-dimethylfuran-3-yl)prop-2-en-1-one (3l)

'H-NMR (400 MHz, DMSO-g, 8, ppm): 2.27 (s, 3H, CH, 2.55 (s, 3H, CH), 6.80 (s, 1H, furyl-H), 7.33-7.37 (m,
2H, Ar-H), 7.59 (d, 1H,J=15.90 Hz, -CO-CH), 7.64 (d, 1H=15.90 Hz, =CH-Ar), 7.97-8.01 (m, 1H, Ar-H¥C
NMR (75.46 MHz, DMSO-¢ 3, ppm) 185.68, 160.44, 159.13, 157.26, 155.85,3/0132.55, 128.08, 124.09,
122.50, 119.20, 118.03, 106.58, 14.53, 13.36. IRr(K cm™): 1661 (C=0), 1621 (C=C of Ar), 1562 (CH=CH),
1010 (C-0). MS (ESI) m/z: 263 (M+H)

3-(2-chloro-5-nitrophenyl)-1-(2,5-dimethylfuran-3-y)prop-2-en-1-one (3m)

'H-NMR (300 MHz, DMSO-g, 3, ppm): 2.27 (s, 3H, C¥), 2.56 (s, 3H, CH), 6.92 (s, 1H, furyl-H), 7.78 (d, 1H,
J=15.60 Hz, -CO-CH), 7.81-7.84 (m, 1H, Ar-H), 7.88 {H,J=15.96 Hz, =CH-Ar), 8.22-8.25 (m, 1H, Ar-H), 8.90
(m, 1H, Ar-H).™*C NMR (75.46 MHz, DMSO-¢ &, ppm) 184.18, 158.44, 152.73, 146.21, 145.20,387.35.40,
131.90, 130.03, 129.70, 126.10, 123.54, 106.73491413.37. IR (KBry cm?): 1660 (C=0), 1618 (C=C of Ar),
1518 (CH=CH), 1010 (C-0). MS (ESI) m/z: 306.1 (M¥H)

3-(4-(benzyloxy)-3-methoxyphenyl)-1-(2,5-dimethylftan-3-yl)prop-2-en-1-one (3n)

'"H-NMR (300 MHz, DMSO-g, 8, ppm): 2.26 (s, 3H, Chl, 2.53 (s, 3H, Ch), 3.83 (s, 3H, -OCH), 5.13 (s, 2H, -
CH,Ph), 6.77 (s, 1H, furyl-H), 7.06-7.09 (m, 1H, Ar;H).23-7.43 (m, 7H, Ar-H), 7.48 (d, 1Kd+15.60 Hz, -CO-
CH), 7.55 (d, 1HJ=15.60 Hz, =CH-Ar)**C NMR (75.46 MHz, DMSO-¢ &, ppm) 185.31, 157.26, 153.63, 150.51,
149.75, 142.96, 137.22, 136.77, 130.21, 128.96,32828.12, 126.34, 123.80, 122.72, 119.7, 113140,20,
106.75, 70.28, 56.20, 14.14, 13.41. IR (KBgm'): 1677 (C=0), 1616 (C=C of Ar), 1501 (CH=CH), 100®O).
MS (ESI) m/z: 363.1 (M+H)

3-(3,5-bis(trifluoromethyl)phenyl)-1-(2,5-dimethylfuran-3-yl)prop-2-en-1-one (30)

'H-NMR (300 MHz, DMSO-g, §, ppm): 2.27 (s, 3H, CHl, 2.54 (s, 3H, Ck), 6.89 (s, 1H, furyl-H), 7.73 (d, 1H,
J=15.82 Hz, -CO-CH), 7.83 (d, 1H=15.82 Hz, =CH-Ar), 8.09 (s, 1H, Ar-H), 8.57 (s, 2Ar-H). *C NMR (75.46
MHz, DMSO-d, 3, ppm) 184.12, 162.30, 158.02, 152.70, 145.27,8035131.76, 126.43, 125.10, 122.34, 121.40,
104.76, 14.52, 13.65. IR (KBv,cm™): 1666 (C=0), 1619 (C=C of Ar), 1563 (CH=CH), 10dD0). MS (ESI) m/z:
364.1 (M+HY.

3-(2-fluoro-4-(trifluoromethyl)phenyl)-1-(2,5-dimethylfuran-3-yl)prop-2-en-1-one (3p)

'H-NMR (400 MHz, DMSO-g, 3, ppm): 2.28 (s, 3H, C¥|, 2.57 (s, 3H, CH), 6.79 (s, 1H, furyl-H), 7.67 (d, 1H,
J=15.80 Hz, -CO-CH), 7.68-7.69 (m, 2H, Ar-H), 7.81, (H,J=15.80 Hz, =CH-Ar), 8.26-8.30 (m, 1H, Ar-H}y’C
NMR (75.46 MHz, DMSO-¢l 3, ppm) 184.78, 159.12, 158.32, 150.46, 132.19,7130130.69, 129.41, 126.82,
122.47, 122.15, 114.28, 113.94, 106.53, 14.58,613R (KBr, v cm™): 1662 (C=0), 1617 (C=C of Ar), 1509
(CH=CH), 1065 (C-O). MS (ESI) m/z: 313 (M+H)

3-(4-(AH-imidazol-1-yl)phenyl)-1-(2,5-dimethylfuran-3-yl)prop-2-en-1-one (3q)

'H-NMR (400 MHz, DMSO-g, 8, ppm): 2.28 (s, 3H, C}, 2.57 (s, 3H, Ch), 6.83 (s, 1H, furyl-H), 7.14 (s, 1H,
imidazol-H), 7.55 (d, 1HJ=15.68 Hz, -CO-CH), 7.66 (d, 1KH515.68 Hz, =CH-Ar), 7.76 (d, 2H=8.52 Hz, Ar-H),
7.87 (s, 1H, imidazol-H), 7.99 (d, 2858.52 Hz, Ar-H), 8.4 (s, 1H, -NCHN-$3C NMR (75.46 MHz, DMSO-g 3,
ppm) 185.26, 157.64, 150.17, 141.44, 138.51, 136.88.47, 132.2, 130.77, 130.59, 129.6, 125.04,712220.63,
118.22, 106.72, 14.54, 13.41 IR (KBrcm™): 1654 (C=0), 1611 (C=C of Ar), 1517 (CH=CH), 1063-0). MS
(ESI) m/z: 293.2 (M+H).

3-(5-methylfuran-2-yl)-1-(2,5-dimethylfuran-3-yl)prop-2-en-1-one (3r)

'H-NMR (300 MHz, DMSO-g, 5, ppm): 2.23 (s, 3H, C¥, 2.34 (s, 3H, furyl-Ch), 2.51 (s, 3H, CH), 6.29-6.30
(m, 1H, furyl-H), 6.59 (s, 1H, furyl-H), 6.91-6.98&, 1H, furyl-H), 7.00 (d, 1HJ=15.40 Hz, -CO-CH), 7.35 (d, 1H,
J=15.40 Hz, =CH-Ar)*C NMR (75.46 MHz, DMSO-g &, ppm) 184.26, 158.26, 154.54, 152.70, 149.80,5131.
127.46, 125.32, 112.14, 109.52, 104.71, 14.42,114.2.52. IR (KBry cm™): 1653 (C=0), 1609 (C=C of Ar), 1559
(CH=CH), 1012 (C-O). MS (ESI) m/z: 231.1 (M+H)
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1-(2,5-dimethylfuran-3-yl)-3-(3-methylthiophen-2-y)prop-2-en-1-one (3s)

'H-NMR (400 MHz, DMSO-g, 8, ppm): 2.26 (s, 3H, CH), 2.34 (s, 3H, thiophen-Gj 2.54 (s, 3H, Ch), 6.65 (s,
1H, furyl-H), 7.00 (d, 1HJ=15.20 Hz, -CO-CH), 7.01-7.02 (m, 1H, thiophen-HA)4-7.65 (m, 1H, thiophen-H),
7.79 (d, 1H,J=15.20 Hz, =CH-Ar).*C NMR (75.46 MHz, DMSO-g &, ppm) 184.57, 159.02, 152.89, 138.20,
134.20, 131.97, 130.40, 127.40, 126.30, 125.34,71064.49, 14.35, 13.34. IR (KBv,cm™): 1651 (C=0), 1616
(C=C of Ar), 1574 (CH=CH), 1006 (C-0). MS (ESI) m2a7 (M+HY..

3-(6-(trifluoromethyl)pyridin-3-yl)-1-(2,5-dimethyl furan-3-yl)prop-2-en-1-one (3t)

'H-NMR (400 MHz, DMSO-g, 3, ppm): 2.27 (s, 3H, C}, 2.56 (s, 3H, CH), 6.82 (s, 1H, furyl-H), 7.66-7.99 (q,
2H, Ar-H), 7.98 (d, 1HJ=15.26 Hz, -CO-CH), 8.55 (d, 1H=15.26 Hz, =CH-Ar), 9.16 (s, 1H, Ar-H}’C NMR
(75.46 MHz, DMSO-¢, 8, ppm) 185.17, 159.20, 157.72, 152.7, 149.3, 146136.16, 135.50, 134.18, 133.21,
132.18, 129.26, 108.09, 14.68, 13.70. IR (KBgm*): 1669 (C=0), 1621 (C=C of Ar), 1565 (CH=CH), 1002
0). MS (ESI) m/z: 262.2 (M+H)

Table 3: MIC (ng/mL) of active compounds 3(a-t) agiast various bacterial and fungal strains

Compound K. Pneumonia S. Aureus E. coli R. Arrhizus C. Albicans A. Niger
[ATCC-13883] | [ATCC-25923] | [ATCC-9637] | [ATCC-11145] | [ATCC-28366] | [ATCC-26036]
3a 43.2 21.7 125 61.8 76 >100
3b 28.02 58.1 33 >100 46 92
3c 34.1 29 0 17.2 125 9.9
3d 74 0 >100 15.6 >100 78.4
3e >100 26 65 32.1 >100 61.4
3f 0 45.8 29.7 >100 88.5 94
3g 12.5 32.2 0 >100 0 16.2
3h 18.2 2.9 32.7 8.6 17.1 23.6
3i 3.2 27.6 >100 0 46 0
3j 52.08 0 >100 31.2 0 >100
3k 26.04 16.5 >100 46 41.7 >100
3l >100 22.9 45 >100 0 >100
3m 17.1 9.6 74 >100 35 >100
3n >100 33 50 16.9 74.2 0
30 28.4 31.6 >100 22.5 >100 16.3
3p 45.87 30.5 19.1 32.7 >100 71.2
3q 21.2 6.3 32.1 78.2 37.8 40.5
3r 29.3 4.1 37.19 0 82.6 >100
3s 12.5 8.4 14.2 3.9 105 44.5
3t 18.7 7.5 475 9.8 31.2 715
Ciprofloxacin 1.2 1.71 0.86 - - -
Fluconazole - - - 1.9 2.7 1.9

Antimicrobial activity

The antimicrobial activity of newly synthesized qooainds3(a-t) were determined by well plate method in nutrient
agar for antibacterial activity and Sabouraud desdragar for antifungal activity [38]. In this woikscherichia coli
[ATCC-9637], Saphylococcus aureus [ATCC-25923] andKlebsiella pneumonia [ATCC-13883] were used to
investigate the antibacterial activities. Similariyandida albicans [ATCC-28366], Rhizopus arrhizus [ATCC-
11145] andAspegillus niger [ATCC-26036] were used to investigate the antilragtivities against their reference
standard. Minimum inhibitory concentration (MIC) afl compounds was determined, which is definedhas
lowest concentration of inhibitor at which bacteigaowth was not visually apparent. The initial iopt density
(OD) of the medium was measured by spectrophotana¢t®00 nm. Different concentrations of compou¢isLO,

25 and 50 pg/ml) were tested for the inhibitiongodwth of these microbes in separate tubes. Theitsicof
compounds was determined in comparison to standatithiotic disc of Ciprofloxacin (10ug) and Flucaote
(10ug) respectively. Investigation on antimicrotsateening datdable 3 showed some of the compounds were
active against various microbial organisms.

Single crystal growth and characterization for Commund (3s):

The solubility studies in different solvents showtbdt the compound is insoluble in water and higgdiuble in
methanol and ethanol. Based on various experimeesallts, ethanol was used as solvent system ww giogle
crystals of titte compoun(Bs). A known volume of solvent was taken in a clelasg 5ml vial with plastic screw
cap, which was immersed in a constant temperatatte Bhe mixture was heated to obtain clear satutibal was

245
www.scholar sresear chlibrary.com



Dhamodaran M. et al Der Pharma Chemica, 2014, 6 (3):240-249

tightly capped and allowed to cool to room tempaeatAfter cooling tiny particles of the originalystals are seen
at the bottom of the vial and kept for another tiays at room temperature.

The molecular structure 08¢)was depicted ifrigure 1. A good quality single crystal of dimension 0.33@0.25
mm was used for data collection using Bruker kappax Il diffractometer. The data was collected abm
temperature using Mo K alpha radiation at a gepestting of 50 KV and 30 mA. Cell refinement wme using
APEX2/SAINT. Data reduction was done using SAINTPREP. Multi-scan absorption correction method was
followed with reference to SADABS. The structureswsolved using SIR92 in Wingx suite and refinemevtse
done with SHELXL-97 [39] in the WinGx package sufiéersion 1.80.05) [40]. The crystallographic distaire
provided inTable 4 The compound crystallized in the monoclinic, spgcoup C2/c. The compound existEn
configurations with respect to theig€Cs double bonds with bond distances of 1.323 (3) A.

Table 4: Crystal data and structure refinement forthe compound (3s)

Empirical formula G Hi4 0, S
Formula weight 246.31
Temperature 296(2) K
Wavelengtl 0.71073 4
Crystal system, space group Monoclinic, C2/c
a =24.8531(13) A alpha =90 deg

Unit cell dimensions b=7.5673(4) A beta=130.787(6) deg

¢ =17.9810(10) A gamma = 90 ded
Volume 2560.4(2) AN
Z, Calculated densi 8, 1.278 Mg/m"
Absorption coefficient 0.240 mm"-1
F(000) 1040
Crystal size 0.35 x 0.30 x 0.25 mm
Theta range for data collection 2.16 to 28.21 deg
Limiting indices -32<=h<=32 -8<=k<=10,-23<=I<=2:
Reflections collected / unig 9514 /3087 [R(int) = 0.026
Completeness to theta = 28.21 98.1 %
Absorption correction Semi-empirical from equivdten
Max. and min. transmission 0.9425 and 0.9208
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3087/0/157
Goodnes-of-fit on FAz 1.01¢
Final R indices [I>2sigma(l)] R1 = 0.0430, wR2 4090
R indices (all data) R1=0.0752, wR2 =0.1274
Largest diff. peak and hole 0.209 and -0.212 e.A"-3

Figure 1: Molecular structures of compound (3s) wit atom numbering schemes

100912}

Dec 13 08:14:27 2013

PLATON

2 -180 shelxl R = 0,04 RES= 0 -74%

Thermogravimetric analysis

The thermal property of 1-(2,5-dimethylfuran-3-8h3-methylthiophen-2-yl)prop-2-en-1-o(i&s) was studied in
the powder form by recording the TGA response cimtbe temperature range 25 to 230°C, at a rate of 16C
/min, in air using SHIMADZU Thermal Analyzer (DT@% The TGA plot shown ifigure 2 shows good thermal
stability for the compound up to 120.
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Figure 2: TGA curve of 1-(2,5-dimethylfuran-3-yl)-3-(3-methylthiophen-2-yl)prop-2-en-1-one
TGA
R,

a0

Weight (%)
2

2 I s ws 225
Temperature (°C)

DSC analysis

The DSC curve indicates that there is no phasesitran before melting. The endothermic peak at 86C in
compound(3s) shown in Figure 3 exactly correlates to its melting point (76 °C-9C). The sharpness of
endothermic peak indicates relative purity and tedlise compound. The heat of fusionHfus) or enthalpy of
fusion of organic compound was found to be 81.§0&d molar heat of fusion as 0.0819 KJ/mole, shisw exact
phase transition from solid state to liquid state.

Figure 3: DSC spectrum of 1-(2,5-dimethylfuran-3-y-3-(3-methylthiophen-2-yl)prop-2-en-1-one

RESULTS AND DISCUSSION

The novel heterocyclic chalcone derivatives werrglsssized by classical as well as microwave irtamhamethod
using anhydrous potassium carbonate condition. diexe irradiation method was reduced the time attien
completion and improves yield of products (6-30. sew 29-73%) than classical method (3-6 hr an6434). All

the synthesized compounds were characterized byHR& *C NMR and Mass spectral analysis. Based on
biological results, compoungs was subjected to single crystal XRD, Thermogratimmenalysis and Differential
scanning calorimetry. The spectral data confirnesgtesence of €0, —-G=C- and aromatic ring by (IR at 1666-
1640, 1595-1510 and 856 ¢mespectively'H NMR chemical shifts in the range of (7.76 to &Pm also confirms
the presence of aromatic rings. The@; double bond in the enone moiety of chalcones caerpially adopt either
aZ or anE configuration. ThéH NMR spectrum of each compounds exhibited CH=Cstqrs around 7.41-8.55
ppm, withJ > 15, would suggest that the compounds werdaodnfiguration.
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Anhydr. K ,CO,

O
Propargyl bromide o \ + ArCHO EtOH
—_—>
DBU, Toluene S Conventional / MWI
L Cul, 90 °C, 5 h , 0

3(a-t)
Ar

Scheme 1: Synthesis of various heterocyclic chalederivatives Ar-Various substituted aromatic compands

Antimicrobial activity

The results of antimicrobial activity of newly siiesized compound3(a-t) reveal that out of twenty compounds,
eight compounds were found to have good antibattectivity and five compounds showed good antifing
activity. Compound3s showed significant antibacterial activity agaiatthree bacterial strains such Kebsiella
pneumonia, Saphylococcus aureus andEscherichia coli with MIC range between 8.4-14.2. CompoBiddisplayed
excellent antibacterial activity with MIC 2&ainst Saphylococcus aureus. Compoundssk, 3m, 3q, 3tand3r were
exhibited significant activity again&aphylococcus aureus with MIC range between 4.1-16.5. Compowidalso
showed potential activity againkiebsiella pneumonia with MIC 3.2. The antifungal activity of compoundsas
determined in comparison to standard antifungalgdrluconazole (10ug). Compour8s showed significant
antifungal potent againghizopus arrhizus and Candida albicans with MIC 3.9 and 10.5 respectively. Compound
3c displayed significant antifungal activity for alree fungal strains with MIC between 9.9-17.2. @oomd3h
also displayed good antifungal activity agaifizopus arrhizus and Candida albicans with MIC 8.6 and 17.1
respectively. Compounddy and3o were shown moderate activity agaifspegillus niger with MIC 16.2 and 16.3
respectively. The activity of DMSO has been te$tedhe above organisms and it was found to betivec

CONCLUSION

A series of heterocyclic derivativega-t) were synthesized by conventional and microwaaiation method with
the use of anhydrous potassium carbonate as ameeffiinexpensive and safe basic catalyst. Mickaneradiation
technique helped in reducing the reaction time roving the yield and purity than conventional methdhus, it is
the time saving and efficient technique for thetegsis of chalcones. All the synthesized compouwdse
evaluated for in vitro antimicrobial activity agatnvarious pathogenic bacterial and fungal strafsalcone3s
showed valuable inhibitory activity against most tfe microorganism such aKlebsiella pneumonia,
Staphylococcus aureus, Escherichia coli, Rhizopus arrhizus and Candida albicans. Introducing, methyl substituted
thiophene derivative in 2,5-dimethylfuran ring wimsind to be the most active compou(8%) against all the
microbial strains excepAspegillus niger. Compound3s was subjected to various analysis such as singttat
XRD, TGA and DSC. Crystal of compoufi8s)was successfully grown and subjected to singlstal)XRD studies
indicated the monoclinic structure of the crysihe crystal is thermally stable up to 12D. We would like to
mention that we have developed simple and efficragthods for the synthesis of flavanones using dirdus
K,CQO; as an inexpensive and safe base catalyst.
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