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ABSTRACT

Chalcones are important starting materials for tsgnthesis of various classes of five, six and sevemberd
heterocyclic compounds. most of these compounds$ighdy bioactive and are widely used in pharmaizzuls.
they belong s to an important class of flavonoidbalcones are synthesized by Claisen—Schmidt osatlen,
which involves cross aldol condensation of appraterialdehydes and ketones by base or acid cathigsections
followed by dehydration. 12 new Chalcones werehggited by conventional and microwave assistechaygist
methods. The structures of newly synthesized camigowere confirmed by spectral evidence.microwasisted
synthesis, a considerable increase in the reaatiade has been observed and that too, with beteddgi Prepared
compounds were tested for anto microbial activity.
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INTRODUCTION

Chalcone§ a group of compounds with two aromatic rings cotedy a keto-vinyl chain, constitute an important
class of naturally occurring flavonoids exhibitimgwide spectrum of biological activities. The mese of a
reactivea,p-unsaturated keto functional group is partly resiae for their activity. Chalcones have alsorbee
reported to be antiinflammatory, analgesic andpgngitic, bactericidal, antifungal and insecticicetimutagenic ,
chemo preventive activity cardiovascular diseasgicancer activity, cytotoxic activity, antiprolifitive activity,
antimalarial activity, antiviral activity and arttitV activity. Keeping this broad spectrum of biologl activities in
mind, in the present investigation it has been idemed worthwhile to synthesize some new chalcarevatives by
conventional and microwave irradiation methods tancompare between two methods.

Microwave-induced organic reaction enhancement (MP&hemistry is gaining popularity as a non-conimeTal
technique for rapid organic synthesis. Importaatdess of this technique are easy access to vghytemperature,
good control over energy input in a reaction, higeelds and rapid synthesis of organic compounilse
synthesized compounds were purified by recrystltim and chromatography. The compounds were ctesized
by 1H NMR and IR analysis. The compounds were defstetheir antimicrobial activity by standard pooals.
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MATERIALS AND METHODS

Conventional method:General procedure for the synthesis of chalconéB;-B;,):

A mixture of 4-fluoroacetophenone (0.001 mole) dhd appropriate aryl aldehyde (0.001 mole) wasestiin
ethanol (7.5 mL) and to it aqueous solution of K@%, 7.5 mL) was added. The mixture was kept fbhand it
was acidified with 1:1 mixture of hydrochloric acéshd water, then it was filtered under vacuum dredgroduct
was washed with water.

O
CcocC
", KOH Z~ "R
+ OHC—R >
(RT) Alcohol
F
4-Fluoroacetophenone Aromatietetiocyclic Chalconeidative
Aldehyde

(B) Microwave irradiation method: Equimolar quantities (0.001 mol) of 4-fluoro tmghenone and respective
aldehydes (0.001 mol) were mixed and dissolved inimum amount (3 ml) of alcohol. To this, pulverize
potassium hydroxide (0.003 mol) was added slowld amxed. The entire reaction mixture was microwave
irradiated for about 4 min at 180 watts.

Table 1. Physical characterization data of chalcorse(B;-B1,)

Relative | Melting .
Compound R hg'ﬁﬁﬂ::r Molecular Point Y:Zld
Mass (°C)
B
' @CH3 CieHiFO 240.27 | 135-137 88
B
’ @ F CisH1oF0 244.24 88-90 87
B
: —@CI CisH1CIFO 260.69 | 122-124 88
B, Cl
: : CisH1CIFO 260.69 | 131-133 79
Bs F
CisHoF:0 262.23 | 111-113| 75
F
Be Cl
@ CisHsCiFO 295.14 94-96 | 92
Cl
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B7

Ci1sHoCIFNO; 305.69 132-134 82

&

NO,
NO,

Bs
CisH10FNGs 271.24 115-117 85

B
° NO, | CuHiFNOs | 271.24 | 123-125 84

o

Bio

CisH11FO, 242.25 133-135 93

o

Bu, NO,
CiHiFNO; | 285.27 | 127-129| 85
CH;
Bu OCH;
—@%OCI—% CigH17FO, 316.32 | 109-111 89
OCH;

Spectral data for prepared compounds were giveswbel
B-1:1-(4'-fluorophenyl)-3-(4"-methylphenyl)-2-propermshe(B,):

Mol.wt:, 240.27 yield: 88%,mp: 135-1%Z ,IR (KBr) (cm?) : 1655 ( C=0), 1602 ( C=C of Ar), 1505( CH=CH),
925 (C-F)'H-NMR (CDCL) ppm : 2.40 (3H, s, Ar-Ch), 7.23 (1H, d] = 17 Hz, -CO-CH=), 7.73 (1H, d,=17 Hz,
=CH-Ar), 7.20-7.78 (8H, Ar-H).

B-2: 1-(4'-fluorophenyl)-3-(4"-fluorophenyl)-2-propenahe(B,):

Mol.wt:, 244.24 yield: 87%,mp: 88-80 ,IR (KBr) (cni®) : 1664 ( C=0), 1580 ( C=C of Ar), 1524 (CH=CHR®
(C-F)H-NMR (CDCk) ppm : 7.15 (1H, dJ = 17 Hz, -CO-CH=), 7.62 (1H, d,=17 Hz, =CH-Ar), 7.05-7.71 (8H,
Ar-H).

B-3:1-(4'-fluorophenyl)-3-(4"-chlorophenyl)-2-propenahe(Bs):

Mol.wt:, 260.69,yield: 88%,mp: 122-1%2 ,IR (KBr) (cm) : 1653 (C=0), 1585 ( C=C of Ar), 1505 ( CH=CH),
835 (C-Cl), 923 (C-FJH-NMR (CDCL) ppm : 7.45 (1H, dJ = 17 Hz, -CO-CH=), 7.82 (1H, d,=17 Hz, =CH-Ar),
7.38-8.20 (8H, Ar-H).

B-4:1-(4'-fluorophenyl)-3-(2"-chlorophenyl)-2-propenehe(By):

Mol.wt:, 260.69,yield: 79%,mp: 131-1%3 ,IR (KBr) (cm') : 1652 ( C=0), 1583 ( C=C of Ar), 1502 (CH=CH),
833 (C-Cl), 923 (C-FJH-NMR (CDCly) ppm : 7.43 (1H, dJ = 17 Hz, -CO-CH=), 7.80 (1H, d,=17 Hz, =CH-Ar),
7.36-8.21 (8H, Ar-H).

B-5:1-(4'-fluorophenyl)-3-(2",4"-difluorophenyl)-2-prep-1-ongBs):

Mol.wt:, 262.23,yield: 75%,mp: 111-193 ,IR (KBr) (cm?) : 1655 ( C=0), 1581 ( C=C of Ar), 1510 (CH=CH),
925 (C-F), 926 (C-F)H-NMR (CDCk) ppm : 7.40 (1H, dJ = 17 Hz, -CO-CH=), 7.73 (1H, d,=17 Hz, =CH-Ar),
7.15-8.10 (7H, Ar-H).
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B-6:1-(4'-fluorophenyl)-3-(2",4"-dichlorophenyl)-2- ppen-1-on€Bg):

Mol.wt:, 295.14,yield: 92%,mp: 94-86 ,IR (KBr) (cm?) : 1663 ( C=0), 1578 ( C=C of Ar), 1506 (CH=CHR3>B
(C-Cl), 921 (C-F)H-NMR (CDCk) ppm : 7.68 (1H, dJ) = 17 Hz, -CO-CH=), 7.85 (1H, d, =17 Hz, =CH-Ar),
7.42-8.20 (7H, Ar-H).

B-7: 1-(4'-fluorophenyl)-3-(2"-chloro-5"-nitrophenyl)-gropen-1-ongB-):

Mol.wt:, 305.69,yield: 82%,mp: 132-1%3 ,IR (KBr) (cm?) : 1658 ( C=0), 1603 (C=C of Ar), 1515 (CH=CH) 482
(C-Cl),1525 (N=0, asymmetric), 1348 (N=0O, symméir@29 (C-F)'H-NMR (CDCk) ppm : 7.49 (1H, dJ) = 17
Hz, -CO-CH=), 7.65 (1H, d]=17 Hz, =CH-Ar), 7.12-8.60 (7H, Ar-H).

B-8:1-(4'-fluorophenyl)-3-(3"-nitrophenyl)-2-propen-ie(Bg):

Mol.wt:, 271.24 yield: 85%,mp: 115-19C ,IR (KBr) (cm?) : 1655 ( C=0), 1605 (C=C of Ar), 1508 (CH=CH),
1533 (N=0, asymmetric), 1345 (N=0, symmetric), 925)*H-NMR (CDCk) ppm : 7.40 (1H, dJ = 17 Hz, -CO-
CH=), 7.62 (1H, dJ =17 Hz, =CH-Ar), 7.20-8.55 (8H, Ar-H)

B-9:1-(4'-fluorophenyl)-3-(4"-nitrophenyl)-2-propen-he(By):

Mol.wt:, 271.24,yield: 84%,mp: 123-1%5 ,IR (KBr) (cm') : 1652 ( C=0), 1610 (C=C of Ar), 1502 (CH=CH),
1541 (N=0, asymmetric), 1346 (N=O, symmetric), 923)*H-NMR (CDCkL) ppm : 7.43 (1H, dJ = 17 Hz, -CO-
CH=), 7.68 (1H, dJ =17 Hz, =CH-Ar), 7.21-8.59 (8H, Ar-H)

B-10:1-(4'-fluorophenyl)-3-(3"-hydroxyphenyl)-2-propershe (B,g):

Mol.wt:, 242.25,yield: 93%,mp: 133-135 ,IR (KBr) (cm®) : 3520 ( O-H), 1648 (C=0), 1612 (C=C of Ar), 1505
(CH=CH), 923 (C-FfH-NMR (CDC}) ppm : 7.38 (1H, dJ = 17 Hz, -CO-CH=), 7.52 (1H, d,=17 Hz, =CH-Ar),
6.89 (1H, s, Ar-OH), 7.18-7.79 (8H, Ar-H)

B-11:1-(4'-fluorophenyl)-3-(3"-nitro-4"methylphenyl)-Zgpen-1-ongBy,):

Mol.wt:, 285.27 yield: 85%,mp: 127-129 ,IR (KBr) (cm?) : 1655 (C=0), 1605 (C=C of Ar), 1500 (CH=CH),
1545 (N=0, asymmetric), 1343 (N=0, symmetric), $22F)*H-NMR (CDCL) ppm ; 2.50 (3H. s, Ar-CH), 7.40
(1H, d,J = 17 Hz, -CO-CH=), 7.65 (1H, d,=17 Hz, =CH-Ar),7.15-8.53 (7H, Ar-H).

B-12:1-(4'-fluorophenyl)-3-(3",4",5"-trimethoxyphenyl}topen-1-ondB,,):

Mol.wt:, 316.32,yield: 89%,mp: 109-14@ IR (KBr) (cm®) : 1652 (C=0), 1585 (C=C of Ar), 1462 (CH=CH),
1127 (-O-CH), 927 (C-F)*H-NMR (CDCL) ppm : 7.15 (1H, d) = 17 Hz, -CO-CH=), 7.64 (1H, d,=17 Hz, =CH-
Ar), 7.12-7.58 (6H, Ar-H), 3.78 (3H,s,Ar-OGH 3.88 (6H,s,2x Ar-OCHjJ.

Antimicrobial Activity:
Since the chalcones were reported to possess arahmal activity, the chalcones prepared duringdberse of the
present work were tested for antibacterial andamgal activity.

Antibacterial activity :
The antibacterial activity was tested by deterngnthe minimum inhibitory  concentration (MIC) farach
compound using serial tube dilution technitjugne following organisms were used.

Test organisms: Gram positive bacteriaStaphylococcus aureUtNCIM-2079)Bacillus subtilis(NCIM-2063),
Gram negative bacteria Escherichia col(NCIM-2068)Proteus vulgarigNCIM-2027)

Antifungal activity The antifungal activity was tested by the same gidace as described in the antibacterial
activity, except using Potato-Dextrose-Agar medidrnese two organisms were uskspergillusniger (ATCC-
6275)Candida tropicaligATCC-1369)

The results are shown in tables 2 in the casatifacterial activity and table 3 in the case dffangal activity.
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Table 2. Antibacterial activity of chalcones (componds B, to B;y):

(Expressed as MIC in pg/mL)

O
Z TR
E
Compound R B.subtilis | S.aureus | E.coli | P.vulgaris
B1 4"-methylphenyl 128 128 64 64
B, 4"-fluorophenyl 64 128 64 128
Bs; 4"-chlorophenyl 64 128 128 64
B4 2"-chlorophenyl 64 128 128 64
Bs 2",4"-difluorophenyl 32 64 32 32
Be 2",4-dichlorophenyl 64 64 32 128
B, 2"-chloro-5"-nitrophenyl 32 128 128 128
Bs 3"-nitrophenyl 128 256 128 256
B 4"-nitrophenyl 128 256 128 128
Bic 3"-hydroxyphenyl 256 256 128 256
By 3"-nitro-4"-methylphenyl 128 64 128 128
Bi; 3",4",5"-trimethoxyphenyl 64 64 64 32
Standard <1 <1 <1 <1
(Ampicillin)

Table 3. Antifungal activity of chalcones (compouns B; to Bs,): (Expressed as MIC in pg/mL)

Compound R Aspergillus niger | Candida tropicalis
B1 4"-methylphenyl 128 64
B, 4"-fluorophenyl 64 64
Bs; 4"-chlorophenyl 64 128
B4 2"-chlorophenyl 128 64
Bs 2",4"-difluorophenyl 16 32
Be 2",4-dichlorophenyl 32 32
B, 2"-chloro-5"-nitrophenyl 32 64
Bsg 3"-nitrophenyl 64 128
Bo 4"-nitrophenyl 128 128
Bic 3"-hydroxyphenyl 128 64
By 3"-nitro-4"-methylphenyl 64 64
Bi; 3",4",5"-trimethoxyphenyl 32 16

Standard <2 <2
Fluconazole

RESULTS AND DISCUSSION

Antibacterial activity:

From the above results it is evident that all thalcones synthesized, showed antibacterial actwitly different
MIC values against the tested organisms, but notpemable with that of the standard. Among the camgs
tested, B with difluorophenyl moiety was found to be the mestent againsB.subtilis E.coli and P.vulgaris
having a MIC value of 32 pg/mL in each case. Theadnes, B having a dichlorophenyl substitution; Baving 2-
chloro-5-nitrophenyl substitution with a MIC valwé 32 pg/mL againsk.coli, B.subtilisand E.coli respectively.
Some of the chalcones with mono halogen substituti®s, B; and B) on the phenyl ring showed a MIC of 64
png/mL against both Gram-positive and Gram-negdbaeteria. The chalcone;Bwith trimethoxyphenyl moiety
also showed similar MIC values. All the other cloales were also found to be somewhat potent agséhsttive
organisms with a MIC of 64 pg/mL, but most of thehowed a MIC value in between 128-256 ug/mL.

Antifungal activity:

Among the compounds tested for antifungal activitympounds Band B, found to be the most potent with a
MIC value of 16 pg/mL againsA.niger in the case of Band againsiC.tropicalis in the case of other two
compounds. Again compounds Bossessing a difluorophenyl moiety could contebtdvourably to antifungal
activity along with antibacterial as seen earlidre chalcones £ and B carrying different electron withdrawing or
electron releasing substituents also enhanced ntiéurggal activity. The other compounds also foured be
somewhat potent with MIC values ranging from 64-2&pmL.
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