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ABSTRSACT

Chalcones, precursors of open chain flavonoids and isoflavonoids present in edible plants, and their derivatives
have attracted increasing attention due to numerous potential pharmacological applications. They have displayed a
broad spectrum of pharmacological activities. Changesin their structure have offered a high degree of diversity that
has proven useful for the development of new medicinal agents having improved potency and lesser toxicity. The
present study highlights synthesized chalcones and their derivatives possessing important pharmacological
activities. It involves synthesis of some novel chalcones and find out the potency against antimicrobial and
antioxidant activity by DPPH method.
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INTRODUCTION

Chalcones are,p-unsaturated ketones consisting of two aromadtigs (ring A and B) having diverse array
of substituent. Rings are interconnected by a lighlectrophilic three carbom, B-unsaturated carbonyl
system that assumes linear or nearly planar steigfy 4]. They contain the ketoethylenic group Q-&€H=CH-)
[9]. Chalcones possess conjugated double bonds aamdmpletely delocalized-electron system on both
benzene rings. Chalconasaps-1, 3-diaryl-2-propen-1-ones), a biosynthetic praidof the shikimate pathway,
belonging to flavanoid family are precursors of mpshain flavonoids and isoflavonoids, which areratant in
edible plants. Chalcones are also key precursotiseirsynthesis of many biologically important hetsrcles such
as benzothiazepine, pyrazolines, 1,4-diketones] flavones. Thus the synthesis of chalcones ¢ereerated
vast interest to organic as well as for medicifedmists. They have displayed a broadectspm of
pharmacological activities, among which antimalafie-4], anticancer [5-9], antiprotozoal (antilembnial and
antitrypanosomal) [10], anti-inflammatory [11, 12ntibacterial [13, 14], antifilarial [15], antifgal [16, 17],
antimicrobial [18], larvicidal [19], anticonvulsariR0], antioxidant [21-23] activities have been ogpd. They
have also shown inhibition of the enzymes, esplgcimammalian alpha-amylase [24], cyclo-oxygenas®©XE
[25] and monoamine oxidase (MAO) [26]. They havewh antimitotic activity too [6]. Awasthiet al [2]
synthesized several new chalcone analogues araluated as inhibitors of malaria parasitdilditory
activity was determined iwitro against a chloroquine-sensitive falciparumstrain of parasites. Achantet al

[5] evaluated a series of boronic chalcones forirtlnticancer activity and mechanisms of actionn Te
chalcones were synthesized and tested as leishioinand trypanocidal agents by Lunastial [10] againstin
vitro growth of Leishmania braziliensis and Trypanosoma cruzi. The results showed that the positions of the
substituents seem to be critical for their antiprotal activities Chalcone derivatives contaiii-unsaturated
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carbonyl moiety which is responsible for anti-imflaatory activity. Yadav et al [11] synthesized a series of
five chalcone derivatives and were subjected anti-inflammatory screening using the carrageeimduced
rat hind paw edema model. Chalcone derivativesosed25 mg/kg by oral route inhibited significanthe
formation of edema.

MATERIALS AND METHODS

Melting points were measured in open capillary tuaed are uncorrected. IR (KBR) spectra were rexbnd film
or in potassium bromide disks on a FTIR-8400s, leourransform, IR spectrophotometerrfax in cm-1) and 1H
NMR spectra on a Perkin Elmer spectrophotometeivB@d spectrophotometer. The chemical shifts werentegl
as parts per million (d ppm) tetramethyl silane @)\Vas internal standard. Mass spectra were obtained JEOL-
SX-102 instrument using fast atom bombardment (FpBitive). The progress of the reaction was moadarn a
readymade silica gel plates (Merck) using n-hexatieyl acetate as a solvent system. Spectral tRfalHHNMR,
Mass spectra and elemental analysis) confirmedttiieture of the synthesized compounds.

Synthesized Of Some Novel Chalcone Derivative [228]:-

Weighed 0.32 g of substituted benzaldehydeivatves into a 10-mL round bottom flask added360g of

acetophenone into the flask and stirr the mixtnrethanol and added sodium hydroxide solutisnpdvise. Let
the mixture stir at room temperature for about 4Butes. If a reddish oil starts to separate fréra teaction
mixture, heat gently on a warm sand bath. That semged to redissolve the reagents to assure ctengaction.
After 45 minutes, add 1 ml of cold water to the taie and start scratching the inside walls of robottom flask
flask. At first there will be oil and a cloudy watayer, but keep scratching gently. Add anotherl ®f water, about
a 0.5 ml at a time with a little scratching betweelditions. Remove the stir rod from the migt and let the
liquid for air-dry when the flask was placeddn ice bath. Added crushed of ice to the flaskristallize the
solid. Once some solid starts to form, scratchiilghvelp convert the oil to a tacky solid. Colledtéhe product by
suction filtration and recrystallized from mixtuséhot ethanol and water.

Biological Evaluation Of Synthesized Compounds
A) Antimicrobial activity:-
Determination of Zone of Inhibition:

The Zone of Inhibition was determined by the digkudion [29] method. The method is as follows-

Preparation of nutrient agar media (500ml):- Peptone 5gm, Sodium chloride 2.5gm, Beef extbgerh, Agar
10gm, Distilled water q.s., Adjusted p7.2-7.4. Sodium chloride, peptone, beef extragar were weighed out and
dissolved in required amount of distilled waterk®eping the media in the steam bath, agar was dhelteand the
indicator was added and the volume was made uptilell water , ph was adjusted at 7.2-7.4 . Thenflask was
plugged and wrapped in paper then autoclave atS1pfessure at 121 ¢ at 15 min.

Preparation of Liquid broth media:- Peptone 5gm, Sodium chloride 2.5gm, Yeast exteabgm, Distilled water
q.s., P 7.2-7.4 Sodium chloride, peptone, yeast extract were weighet the dissolve in required amount of
distilled water by keeping the media in the steathpand the volume was made with the distilledewgbh was
adjusted at 7.2-7.4 .Then the flask was pluggedvamagpped in paper and then autoclave at 15 PS$prest 124c
for 15 min.

Procedure:-

The test was performed according to the disk diffusnethod [29] adopted with some modification foe
prepared compound using streptomycin as referefce.prepared compounds were tested against oria sfra
Gram +ve bacteria, Gram —ve bactria, fungi. Whatrfihar paper disk of 5mm diameter were sterilizieyg
autoclaving for 15 min at 18k. The sterile disk were impregnated with difféereompounds (600gm/disk). Agar
plates were surface inoculated uniformly from tl¢htculture of the tested microorganism. The digkeaplaced on
the medium suitably spaced apart on the plate wemgbated at ¢ for 1 hr to permit good diffusion and then
transferred to an incubator at 37 c. for 24hr factbria and Z8c for 72hrs for fungi. The inhibition zones caussd
the various compounds on the microorganism weréagal. The antimicrobial data shown in fhable-2.
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B) Antioxidant activity:-

Antioxidant potential: It is well-known that free radicals cause autoxigatof unsaturated lipids in food. In
addition, antioxidants are known to interrupt tmeefradical chain of oxidation and to donate hydrodrom
phenolic hydroxy groups, thereby, forming stabbksefradicals, which do not initiate or propagatehfer oxidation
of lipids[30] .The antioxidant potential of any cpound can be determined on the basis of its scavgagtivity of
the stable 1,1-diphenyl-2-picryl hydrazyl (DPPH)drradical as described by Sadhu et al.[31] DRP4istable free
radical containing an odd electron in its structame usually utilized for detection of the radisehvenging activity
in chemical analysis. The aliquot of the differeahcentrations (5-500 pg/mL) of the test sampbedided to 3 ml of
a 0.004% ethanolic solution of DPPH. Absorbancés®t nm is determined after 30 min, and IC (Inhibjito
concentration 50%) is also determined. IC50 valerotes the concentration of sample required toestgey50% of
the DPPH free radicals.

The formula used for %inhibition is as follows:

% inhibition = (Blank OD — Sample OD/Blank OD) x@.0

O=____CHjs N
e \C—EZCH Ar
NaOH(dil)/
Ethanol
+ Ar CHO
(@) ) (3a-30)
A — OCH N/CH3
r 3
\ / \CH3
3a NO, 3b HyCO
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Sampling, screening and IC calculation:At first 5 test tubes were taken to make aliquots5odifferent
concentrations level (5, 10, 50, 100 and 500ug/miested sample and ascorbic acid were weighed &stiamd
dissolved in ethanol to make the required concgatra by dilution technique. DPPH was weighed aisdalved in
ethanol to make 0.004% (w/v) solution. To make hgemeous solutions of the tested samples, magriitir svas
used. After making the desired concentrations, 2h10.004% DPPH solution was applied on each tds¢ ty
using pipette. The room temperature was recordet kapt the test tubes for 30 minutes in light expesto
complete the reactions. DPPH was also applied erblank test tubes at the same time where onlynethaas
taken as blank. After 30 min, absorbance of eash tishe was determined by UV spectrophotometer.nThe
%inhibitions were plotted against log concentratafreach of the test sample. Then IC was calcul&i@d the
graph. The experiment was performed in duplicatd average absorption was noted for each concesrati
Ascorbic acid was used as a positive control. Galed antioxidant data of all the test samples wgeremarized in
Table 3.

Free radical scavenging mechanism of antioxidantsfhe 1,1-diphenyl-2-picrylhydrazyhdical has been widely
used to evaluate the freadical scavenging capacity of differestioxidants[32-34] . With this method it is
possible todetermine the antiradical power of an antioxidactivity by measurement of the decrease in the
absorbance of DPPH at 517 nm. Resulting from aradtange from purple to yellow the absorbance dsee
when the DPPH is scavenged by an antioxidant, giralonation of hydrogen to form a stable DPPH mdkdn

the radical form this molecule had an absorbandgl@atnm, which disappeared after acceptance ofemtren or
hydrogen radical from an antioxidant compound tconee a stable diamagnetic spin paired molecule [B% odd
electron in the DPPH free radical gives a strongpgttion maximum at 517 nm and is purple in coldre color
turns from purple to yellow as the molar absorpgioptical density) of the DPPH radical at 517 nm reduces from
9660 to 1640 when the odd electron of DPPH radiesiomes paired with hydrogen radical from a fresiced
scavenging antioxidant to form the reduced DPPH-he resulting decolorization is stoichiometric wittspect to
the number of electrons captured.

RESULTS

Table-1 Physical Data Of Compounds

Compoud nc | Molecular formula | Melting point Colour Rivalue | Percentage yield(% | Solubility
3a GeH140, 98 Reddish brown 0.91 60.90% chloroform
3b G7H1/NO 60 Cream 0.95 80.34% chloroform
3c GisHi1iNO; 105 yellow 0.91 74.58% chloroform
3d GisH11NO4 55 Reddish yellow 0.95 63.34% chloroform
3e Ci6H140; 58 Reddish brown 0.8¢ 83.34% chloroforn
3f Ci6H12Bro 89 Cream 0.97 94.38Y% chloroforn
39 Gi7H1cFsO 103 Brown 0.98 53.34% chloroform
3h GisHoF0 88 White 0.94 87.34% chloroform
3i C1H14C, O 108 White creamy 0.921 79.28% chlorofofm
3j Co1H1505 104 orange 0.87 80.14% chloroform

Spectral analysis of the compounds

The structure of the compounds were done by spestedysis (ir,nmr,mass) and the results are shioslow
Compound 3a :- NMR(CDCl; ,6 PPM ):2.09(s ,3H, -OC})l ; 2.29-2.27(d, 1H,J=6Hz,-CH=CH-) ; 2.33-2.31(d,
1H,J=6Hz,- CH=CH-) ; 6.08-6.06(d,2H,J=6Hz,Ar-H).38-6.37 (d,2H,J=6Hz, Ar-H) ; 7.22-7.20(d,1H,J=6Aiz

H) ;7.27-7.25(d,2H,J=6Hz,Ar-H) ; 7.39-7.37(d,2H,Bz6Ar-H) . FTIR (KBr,cm?): 1658.55 (C=0 ,str,s) ;
3300.1(CH=CH,b ,w) ; 2955.29(0-GHtr,w) .EI-MS (m/e) : 238.10 (100.0%), 239.10 ¢P3), 240.11 (1.4%) .

Compound 3b :- NMR(CDCl; ,6 PPM ): 2.08(s,6H,-C}} ; 2.99-2.97(d,1H,-CH=CH-) ; 3.53-3.51(d,1H,J=6Hz,
CH=CH-) ; 6.74-6.72(d,2H,J=6Hz,Ar-H) ; 7.53-7.5®#d,J=6Hz,Ar-H) ; 7.61-7.59(d,2H,J=6Hz,Ar-H) ; 7.67-
7.65(d,2H,J=6Hz,Ar-H) ; 8.09-8.07(d,1H,J=6HEIR (KBr,cm*): 2891.55 (C=0 ,str,s) ; 3311.1(CH=CH,b ,w) ;
3370.02(HC-N-CH; str , s).EI-MS (m/e) : 251.13 (98.0%) .

Compound 3¢ :- NMR(CDCl; ;3 PPM ) : 2.38-2.36(d,1H,J=6Hz,-CH=CH-) ; 2.43-2(d11H, J=6Hz,-CH=CH-) ;
6.08- 6.06(d,2H,J=6Hz,Ar-H) ; 6.36-6.34(d,1H,J=6MzH) ; 6.39-6.37 (d, 1H,J=6Hz,Ar-H) ; 7.1-
6.99(d,2H,J=6Hz,Ar-H) : 7.09-7.07(d,1H,J=6Hz,Ar-H) 7.37-7.35 (d,2H, J=6Hz,Ar-H) FTIR (KBr,cni)):
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1163.99(C-O ,str , s) ;1570.75( C-N@tr , s) ;1642.12( C=0, str , w ) ;3336.01(HC=&HMm ) ..EI-MS (m/e) :
253.07 (99.1%).

Compound 3d :- NMR(CDCl; ,6 PPM ): 2.5-2.48(d,1H,J=6Hz,-CH=CH-) ; 2.48-2.46{d, J=6Hz,-CH=CH-)
;4.3(S,1H,-OH) ; 6.74-6.72(d,2H,J=6,Ar-H) ; 7.39(@,2H,J=6,Ar-H) ; 7.28- 7.26 (d,2H,J=6,Ar-H) ; 8:8.29
(d,2H, J=6,Ar-H) .FTIR (KBr,cm?): 1162.99(C — O ,str , s) ;1573.75(C — Ngr , s) ;1649.12(C=0 ,str , w);
3338.04(HC=CH,str , m); 3855.91(H — O, def , w}NES (m/e) : 269.07 (99.3%).

Compound 3e :- NMR(CDCl; ,6 PPM ) :2.09(s ,3H, -OC})i ; 2.29-2.27(d, 1H,J=6Hz,-CH=CH-) ; 2.3-2.29(d,
1H,J=6Hz,- CH=CH-) ; 6.18-6.16(d,2H,J=6Hz,Ar-H).38-6.37 (d,2H,J=6Hz, Ar-H) ; 7.22-7.20(d,1H,J=6kiz

H) ;7.17-7.15(d,2H,J=6Hz,Ar-H) ; 7.29-7.27(d,2H,Bz6Ar-H) . FTIR (KBr,cm?): 1656.55 (C=O ,str,s) ;
3301.1(CH=CH,b ,w) ; 2954.29(0O-G}str,w) .EI-MS (m/e) : 238.10 (100.0%), 239.10 &P3), 240.11 (1.4%) .

Compound 3f :- NMR(CDCIl; ,6 PPM ):2.25(s ,3H, -CHl ; 2.29-2.27(d, 1H,J=6Hz,-CH=CH-) ; 2.3-2.29(d,
1H,J=6Hz,- CH=CH-) ; 6.18-6.16(d,2H,J=6Hz,Ar-H).38-6.37 (d,2H,J=6Hz, Ar-H) ;6.95-6.93(d,1H,6HZA))
7.22-7.20(d,1H,J=6Hz,Ar-H) ;) 7.18(s,1H, Ar-H) 2%: 7.27(d, 2H,J=6Hz,Ar-H),8.07-8.05(d,1H,J=6Hzr:H) .
FTIR (KBr,cm?) :728(C-Br,str); 1656.55 (C=0 ,str,s) ;2972.21(Gtd),3301.1 (CH=CH,b ,w) ;.EI-MS (m/e) :
300.01.

Compound 3g :- NMR(CDCl; ;3 PPM ): 2.31-2.29(d,1H,J=6Hz,-CH=CH-);2.3-2.29(d, 1H, J=6H2H=CH-) ;
6.16-6.14(d,2H,J=6Hz,Ar-H) ; 6.39-6.37 (d,2H,J=6HzAr-H) :6.95-6.93  (d,1H,6Hz,Ar-H)) 7.20-
7.18(d,1H,J=6Hz,Ar-H) ;7.14(s,1H, Ar-H);7.11-7.09@H, J=6Hz, Ar-H),8.07-8.05(d,1H,J=6Hz , Ar-H) IRT
(KBr,cm): 903(C-F,str); 1659.55 (C=0 ,str,s) ;2974.21(GtH,3301.1 (CH=CH,b ,w). EI-MS (m/e): 344.06
(100.0%), 345.07 (18.5%), 346.07 (1.8%).

Compound 3h :- NMR(CDCl; ,3 PPM ): 2.31-2.29(d,1H,J=6Hz,-CH=CH-);2.3-2.29(d, 1H, J=6H2H=CH-) ;
6.16-6.14(d,2H,J=6Hz,Ar-H) ; 6.39-6.37 (d,2H,J=6HzAr-H) :6.95-6.93  (d,1H,6Hz,Ar-H)) 7.20-
7.18(d,1H,J=6Hz,Ar-H) :7.14(s,1H, Ar-H); .FTIR (KBmi') :903(C-F,str); 1659.55 (C=O ,str,s) ;2974.21(C-
H,sta),3301.1 (CH=CH,b ,w) ;.EI-MS (m/e) : 262.06

Compound 3i :- NMR(CDCl; 3 PPM ): NMR(CDC} ;8 PPM )- 2.09(s ,3H, -OCH ; 2.29-2.27(d, 1H,J=6Hz,-
CH=CH-) ; 2.33-2.31(d, 1H,J=6Hz,- CH=CH-); 3.09@H, -OCH); 6.08-6.06(d,2H,J=6Hz,Ar-H) ; 6.39-6.37
(d,2H,J=6Hz, Ar-H) :6.44( S,1H);6.99-6.97(d.1H,6H2).22-7.20(d,1H,J=6Hz,Ar-H) ;7.27-7.25(d,1H,J=6klzH)

: 8.01-7.39(d,2H,J=6Hz,Ar-H)FTIR (KBr,cni®)- FTIR (KBr,cni') :1658.55 (C=0 ,str,s) ; 3300.1(CH=CH,b ,w) ;
2955.29(0-CH,str,w) ..EI-MS (m/e):318.13 (100.0%), 319.13 (28)0320.13 (3.1%).

Table No-2 Antimicrobial Data

. . Gram negative
Comound no Gram Positive bacterias bacteer?as Fungus
. . . . . . Candida
Staph aureus Bacillus substilis Escherichia coli Enterobacter cloacae | Aspergillusniger ]
Conc albicans
((meg/mi) Zone of inhibitions(mm)
10C | 15C | 25C | 10C | 25C | 25C | 10C | 15C | 25C | 10C | 15C | 25C | 10C | 15C | 25C | 10C | 150 | 25C
3a 10 13 15 11 13 15 1§ 2 205 106 13 15 9 1053 [110 12 15
3b 11 16 18 11 13.5 16| 17 19 21 11.5 16 18 11 13 131 14 15
3c 16 19 21 17| 16.1 1§ 19)8 22 232 1.1 19 P1 167 |118 16 18 19
3d 15 18 20 18 15 19 21 27 24 1% 18 20 L5 7 18.% | 117 19
3e 17 | 21 22 17 17 | 195 | 22 | 23€| 25 17.4 21 22 17 | 178 ] 18 17 21 22
3f 14 18 20 14 13 15 17 19 21 17 18 20 14 16 18 14 16 17
3g 12 17 19 12 12 17 19 2] 2P 1% 17 19 L2 14 16.2 | 113 15
3h 19 23 25 19 18 19 21 22 23 2 23 25 L9 P1 23 121 22
3i 13 15 19 13 13 14 18 20 23 13 1p 1P 13 19 p1 2p2 23
3 11 18 19 11 11.2 17 19 2] 227 15 18 19 L1 14 1711 14 18
Amoxycillin 12 | 14 | 171] 12 14 | 171 | 18 2C | 221 12 14 17.1 _ _ _ _ _ _
Streptomycil | 11 13 16 11 13 16 19 21 22 11 13 16
Nystatin _ | _ _ _ _ _ _ _ _ _ 10 | 135] 16| 10| 135 1§
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Table No.30Observation for antioxidant activity in terms of DPPH method

Compound code % Scavenging [mean + SEM] lﬁ/?r?l
25ug/ml 50ug/ml [ 75ug/ml 100ug/ml 125ug/ml

3a 15.61 +06] 21.31+0.0283.41+0.09B 36.97+0.15 47.32+0.0487.67
3b 18.06+0.01] 28.56+0.06 | 31.91+0.0552.75+0.12| 60.20+0.14 96.38

3c 21.21+0.17 31.37+0.09| 38.22+0.2443.44+0.15| 56.53+0.16 10y

3d 12.39+0.05 25.60+0.025|37.24+0.16 56.52+0.052 63.70+0.01| 88.41

3e 8.83+(.098 | 14.95+(.02€ |45.00+(.023 56.24+(.05 | 65.01+(.11 [86.7(
3f 17.2640.25 29.56+0.13| 40.4040.1651.50+0.09| 57.47+0.12 96.24
3g 14.1040.13 32.12+0.25| 41.51+0.1252.97+0.01| 62.29+0.11 98.30

3h 35.00+0.12 58.23+0.01 | 65.31+0.1875.00+.0.08| 82.13+0.14| 44.31
3i 25.00+0.17| 50.11+0.05| 62.03+0.2 75.80+0.03| 85.00+0.08 49.Y5
3j 28.44+0.03| 37.09+0.12 | 48.89+0.1455.60+0.21| 72.48+0.12 83.41
) .\ [22.28+0.12 [41.03+0.19 | 52.0640.2(75.02+0.09 [96.10+0.18
STD (Ascorbic acid) 5ug/ml 10ug/mi 15ug/ml |20ug/ml 25ug/ml 14.66
DISCUSSION

Chalcones generally used as anti-microbial, antceg analgesic, anti-inflammatory agents. In theppsed
scheme the substituted chalcones were prepareddby @ndensation reaction. From the extensiveratige
survey this is found that no such compounds haee beported before. The compounds are prepardaetetction
between acetophenone and substituted aromaticyaldsrand recrystallization were done by hot ethaAtier
purification the physical data was recorded andhtletting point, percentage yield, RF values wertemeined. The
formation of the compounds were confirmed by sp¢dtudies the proton NMR spectra from spectrah dhe
peaks ab value 2.2-2.4 doublet indicates the aliphatic aékeroton which indicate the formation of the comnpd
The peak at 1655.55-1658 ¢nistr.) indicates the presence of ketonic groupe Phesence of alkenes also
confirmed by peaks in the range 3300.10%(str.). From the mass spectra it was found thaetit&e compounds
were formed. The invitro antimicrobial activity agst different strains of bacterias and fungus antoxidant
activity by DPPH method was determined. It wdServed that all the compounds exhibited activgpinst
all the organisms employed. The compound 3c¢,3dh3&h8ws maximum inhibitory concentration and ottsews
moderate activity. As we consider all results oted from antibacterial and antifungal tests togetlwe can say
that entire compounds tested are active towardseseas and fungus. From the invitro antioxidanf\aist it was
found that all the compound shows potent antioxdidativity and compound 3h shows maximum potency.
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