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ABSTRACT

Chalcones were an important organic compounds fgntlesis of different hetero cyclic
compounds contains five and six member nucleust Masiese compounds are highly bioactive
and are widely used in pharmaceuticals. They bedoty an important class of flavonoids,
Chalcones are synthesized by Claisen—Schmidt ceatlen reaction , which involves cross aldol
condensation of appropriate aldehydes and ketogdsabe or acid catalysed reactions followed by
dehydration. 13 new Chalcones were synthesize@. strhctures of newly synthesized compounds
were confirmed by spectral evidence. Prepared camg® were tested for anti microbial activity
by wusing serial dilution method and cytotoxicity udes by MTT assay method.

Keywords: Chalcones, Antimicrobial Activity, antifungal adtiy and cytotoxicity.

INTRODUCTION

Chalcones' , a group of compounds with two aromatic rings remed by a keto-vinyl chain,
exhibiting a wide spectrum of biological activiti@he presence of a reactivgp unsaturated keto
functional group is partly responsible for theitigty. Chalcones have

also been reported to be analgesic and anti-inflarom? 3, anti bactericiddl, antifungal, antiviral
activity’, ant malarial activity, anti mycobacterium activily anticancer activify™®, anti platelet
activity'’, anti oxidant activity’? , anti ulcer activity’., etc Keeping this broad spectrum of
biological activities in mind, in the present intigation it has been considered worthwhile to
synthesize some new chalcone derivatives. The contsowere characterized by NMR and IR
analysis. The compounds were tested for their aotobial activity by standard protocols.

MATERIALS AND METHODS

Experimental work: *4*°

Synthesis of chalcones from 2,4-difluoroacetophenon
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General procedure for the synthesis of chalcond8;-B3)

A mixture of 2,4-difluoroacetophenone (0.001 maded the appropriate aryl aldehydes (0.001
mole) was stirred in ethanol (7.5 mL) and to it@ous solution of KOH (50%, 7.5 mL) was added.
The mixture was kept for 24 h and it was acidifieth 1:1 mixture of hydrochloric acid and water,

then it was filtered under vacuum and the produat washed with water.

Chemical
Reaction:
O
COCH; = R
KOH
+ OHC—R >
(RT) Alcohol
F F F F
2,4 Difluoro Acetophenone Aromatic aldehydes Chalcone derivatives
Table-1 Physical Data For Chalcones Fronii s
Relative Meltin
Molecular | Molecular ing Yield
Compound R Point
Formula Mass °C) %
(RMM)
O
o > CreH10F203 288| 148-151 74
(0]
CH
B. | |‘\1 3
N/
CioH14F2N20O 324| 112-115 71
Bs ‘ @ Ci3H7BrF0, 313| 126-129 65
@) Br
B4 @ N(CHg‘)Z Ci7/H1sFNO 287 152-155 86
OCH;
Bs
Ci6H12F20 290 99-102 89
OH 1611223
N
Bs @ CiHoFNO 245 91-94 84
N
B, @ C1aHoF2NO 245  78-81 86
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Bs —@N Ci14HoFoNO 245 96-99 89
.. |
N C13H9F2NO 233 101-104 69
\
H
BlO ‘ ‘ C13H3F208 250 106-109 79
S
@ Co3H14F0 344| 108-111 93
Biz @OH CisH10F20, 260|  91-94 86
Bis
CisH10F0 244 66-69 84

Spectral data for synthesised chalcones 1813

1-(2', 4'-difluorophenyl)-3-(3",4"-methylenedioxyphenyl)-2- propen-1-one (B)

IR (KBr) (cm™) : 1643 (C=0), 1574 (C=C of Ar), 1500 (CH=CH), D2#D-CH2-0), 929 (C-F)H-
NMR (CDCk) ppm : 6.10 (2H,s,-O-CH20-), 6.88 (1H, d, J =HZ, -CO-CH=), 7.69 (1H, d, J =17
Hz, =CH-Ar), 7.10-7.29 (6H, Ar-H)

1-(2', 4'-difluorophenyl)-3-(1"-phenyl-3"methylpyra zole-4"-yl)- 2-propen-1-one (B)

IR (KBr) (cm?) : 1663 (C=0), 1610 (C=N), 1588 (C=C of Ar), 15qDH=CH), 1391 (C-N), 921
(C-F),’H-NMR (CDCL) ppm : 2.45 (3H, s, Ar-CH3), 6.85 (1H, d, J =HZ, -CO-CH=), 7.65 (1H,
d, J =17 Hz, =CH-Ar), 6.58-7.90 (8H, Ar-H)

1-(2', 4'-difluorophenyl)-3-(5"-bromofuran-2"-yl)-2 -propen-1-one (B)

IR (KBr) (cm™) : 1652 (C=0), 1585 (C=C of Ar), 1503 (CH=CH), 9¢9-F), '"H-NMR (CDCl)
ppm : 7.23 (1H, d, J = 17 Hz, -CO-CH=), 7.71 (1HJ &17 Hz, =CH-Ar), 7.18-7.95 (5H, Ar-H)
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1-(2', 4'-difluorophenyl)-3-(4"-dimethylaminophenyl)-2-propen-1-one (B)

IR (KBr) (cm?) : 1650 ( C=0), 1586 (C=C of Ar),1505 (CH=CH), B1EN(CH3)2 ), 921 (C-F) ,
'H-NMR (CDCk) ppm : 3.10 (6H,s,-N(CH3)2 , 6.88 (1H, d, J = 17, HCO-CH=), 7.75 (1H, d, J
=17 Hz, =CH-Ar), 6.65-7.90 (7H, Ar-H).

1-(2', 4'-difluorophenyl)-3-(3"-methoxy-4"-hydroxyp henyl)-2- propen-1-one (B)

IR (KBr) (cm™) : 3450 (O-H), 1648 ( C=0), 1606 (C=C of Ar), 150ECH=CH), 1225 (-OCH3),
925 (C-F) H-NMR (CDCkL) ppm : 7.21 (1H, d, J = 17 Hz, -CO-CH=), 7.68 (IHJ =17 Hz,
=CH-Ar), 7.20-7.93 (6H, Ar-H), 6.75 (1H.s, Ar-OH), 3.82 (3H,s,ArOCH3)
1-(2', 4'-difluorophenyl)-3-(2"-pyridinyl)-2-propen -1-one (B)

IR (KBr) (cm?) : 1653 ( C=0), 1605 (C=C of Ar), 1595 (C=N), 15@H=CH), 1385 (C-N), 922
(C-F):'H-NMR (CDCk) ppm : 7.15 (1H, d, J = 17 Hz, -CO-CH=), 7.65 (1HJ =17 Hz, =CH-Ar),
6.30-8.15 (7H, Ar-H)

1-(2', 4'-difluorophenyl)-3-(3"-pyridinyl)-2-propen -1-one (B)

IR (KBr) (cm?) : 1645 ( C=0), 1603 (C=C of Ar), 1590 (C=N), 15@H=CH), 1370 (C-N), 923
(C-F); *"H-NMR (CDCk) ppm : 7.18 (1H, d, J = 17 Hz, -CO-CH=), 7.70 (tHJ =17 Hz, =CH-
Ar), 7.12-8.20 (7H, Ar-H)

1-(2', 4'-difluorophenyl)-3-(4"-pyridinyl)-2-propen -1-one (B)

IR (KBr) (cm?) : 1650 ( C=0), 1605 (C=C of Ar), 1581 (C=N), 15@H=CH), 1373 (C-N), 929
(C-F); 'H-NMR (CDCL) ppm : 7.15 (1H, d, J = 17 Hz, -CO-CH=), 7.75 (1HJ =17 Hz, =CH-
Ar), 7.20-8.15 (7H, Ar-H)

1-(2', 4'-difluorophenyl)-3-(2"-pyrrolyl)-2-propen- 1-one (B)

IR (KBr) (cm™) : 1652 ( C=0), 1605 (C=C of Ar), 1588 (C=N), 15@H=CH), 1375 (C-N), 921
(C-F),*H-NMR (CDCk) ppm : 7.10 (1H, d, J = 17 Hz, -CO-CH=), 7.70 (tHJ =17 Hz, =CH-Ar),
6.35-7.90 (7H, Ar-H)

1-(2', 4'-difluorophenyl)-3-(2"-thienyl)-2-propen-1-one (Byg)

IR (KBr) (cm™) : 1655 ( C=0), 1610 (C=C of Ar), 1505 (CH=CH)46@-S), 923 (C-F)*H-NMR
(CDCl;) ppm : 7.12 (1H, d, J = 17 Hz, -CO-CH=), 7.70 (1H,) =17 Hz, =CH-Ar), 6.62-8.10 (6H,
Ar-H)

1-(2', 4'-difluorophenyl)-3-(9"-anthracenyl)-2-propen-1-one (B1)

IR (KBr) (cm) : 1658 ( C=0), 1605 (C=C of Ar), 1503 (CH=CH),39C-F): *H-NMR (CDCL)
ppm : 7.35 (1H, d, J = 17 Hz, -CO-CH=), 7.60 (tHJ =17 Hz, =CH-Ar), 7.20-8.90 (12H, Ar-H)
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1-(2', 4'-difluorophenyl)-3-(4"-hydroxyphenyl)-2-pr open-1-one (B,)

IR (KBr) (cm™) : 3460 (O-H), 1648 (C=0), 1606 (C=C of Ar), 150BH=CH), 924 (C-F):H-
NMR (CDCL) ppm : 7.28 (1H, d, J = 17 Hz, -CO-CH=), 7.59 (IH,J =17 Hz, =CH-Ar), 6.85
(1H,s,Ar-OH),7.21-7.89 (7H, Ar-H).

1-(2', 4'-difluorophenyl)-3-phenyl-2-propen-1-one B;3)

IR (KBr) (cm) : 1650 ( C=0), 1605 (C=C of Ar), 1502 (CH=CH),99¢C-F); 'H-NMR (CDCL)
ppm : 7.21 (1H, d, J = 17 Hz, -CO-CH=), 7.62 (1HJ &17 Hz, =CH-Ar), 7.11-7.90 (8H, Ar-H).

Antimicrobial Activity: Since the chalcones were reported to possess ardbral activity,
the chalcones prepared during the present work vested for antibacterial and antifungal activity

Antibacterial activity : The antibacterial activity was tested by deteingrthe minimum inhibitory
concentration (MIC) for each compound using seidle dilution technique. The following test
organisms were used. Gram positive bact&taphylococcus aureuBacillussubtilis,

Gram negative bacteria:Escherichia coli ,Proteusvulgaris

Antifungal activity The antifungal activity was tested by the same gulace as described in the
antibacterial activity, except using Potato-Dextérdgyar medium. These two organisms were used
Aspergillusniger Candida tropicalis The results are shown in tables 2 in the casevbacterial
activity and table 3 in the case of antifungal\atti

RESULTS AND DISCUSSION

Table 2. Antibacterial activity of synthesised compunds (Bito Bi3):
(Expressed as MIC in pug/mL)
@)

= )J\/\R

S =
Compound R B.subtilis S.aureus E.coli | P.wlgaris
B 3",4"-methylendioxyphenyl 256 128 256 128
B, 1"-phenyl-3"methylpyrazole-4"-yl 128 128 128 256
Bs 5"-bromofuran-2"-yl 64 64 32 12§
B4 4"-dimethylaminophenyl 64 128 64 64
Bs 3"-methoxy-4"-hydroxyphenyl 128 128 128 128
Bs 2"-pyridinyl 128 256 128 256
B, 3"-pyridinyl 128 256 256 256
Bs 4"-pyridinyl 128 128 128 128
Bg 2"-pyrrolyl 256 256 64 64
B1c 2"-thienyl 128 64 128 128
B11 9"-anthracenyl 256 128 128 256
B, 4"-hydroxyphenyl 256 128 64 64
B1s Phenyl 256 256 256 256
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Standard <1 <1 <1 <1
(Ampicillin)

Table 3. Antifungal activity of synthesised compouds (B;to Bi3):
(Expressed as MIC in pg/mL)
@

= TR
E E

Compound R Aspergillus niger Candidatropicalis
B 3",4"-methylendioxyphenyl 64 128
B2 1"-phenyl-3"methylpyrazole-4"-yl 64 128
Bs 5"-bromofuran-2"-yl 32 64
B4 4"-dimethylaminophenyl 64 128
Bs 3"-methoxy-4"-hydroxyphenyl 32 16
Bs 2"-pyridinyl 64 32
B 3"-pyridinyl 32 32
Bs 4"-pyridinyl 64 32
Bo 2"-pyrrolyl 64 128
B1ig 2"-thieny| 64 32
B 9"-anthracenyl 128 64
Bi2 4"-hydroxyphenyl 32 32
Bia Phenyl 256 256

Standard <2 <2
Fluconazole

Antibacterial activity **

From the above results it is evident that all thalcones synthesized, showed antibacterial activity
with different MIC values against the tested orgams, but not comparable with that of the
standard. Among the compounds testeghn B, bromo furany land dimethylaminophenyl moiety
was found to be the most potent agaBsiubtilis E.coli andP.vulgarishaving a MIC value of 64
pg/mL in each case. The chalcones,BB-Bg shows MIC value of 128 pg/mL againstcoli,
B.subtilisandE.coli respectively. Some of the chalcones, @3, B11,Bi2and B3) showed a MIC of
256 pg/mL against both Gram-positive and Gram-negdiacteria. but most of them showed a
MIC value in between 128-256 pg/mL.

Antifungal activity

Among the compounds tested for antifungal actiitynpounds BBs, B ;7 to be the most potent
with a MIC value of 32 ug/mL againétnigerin the case of BBsg,B10,B12 and againsC.tropicalis

in the case of other two compounds. the compounth wlectron releasing groups shows
moderately the activity.

CYTOTOXICITY STUDIES *
The in vitro cyto toxicity of the test compoundBi(B;3) were performed based on MTT assay
method onHT-29 (colon cancer), MCF-7 (breast cancer) and I28-(prostate cancer) cell lines.
the cell lines were obtained from National Centmr Cell Science (NCCS), Pune, India.
Methotrexate was used as reference drug for cosgariAssay was performed in triplicate for
three independent determinations. The cytotoxicigs expressed as I§ (Lg/mL) which is the

6
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concentration of the compound that inhibited pesition rate of the tumour cells by 50% as
compared to the control untreated cellssdCvalues were determined from the plot:% inhibition
versus concentration.
% inhibition at the given concentration = 1- Gdlbbance average)
e x 100
(Control absorbance average)

ICse=Inv.log(50-c) / m; c and m derived from y=mx+cpdbt of % inhibition Vs log C. the results
were tabulated .

Table:4 Cytotoxicity of the new chalcones (Bto By3).

(ICsp values inpg/mL)
@)
= TR
F F
Cell line
Compound R
HT-29 MCF-7 | DU-145
B 3",4"-methelenedioxyphenyl 146 + 2 153+2 | 82+2
B, 1"-phenyl-3"-methylpyrazole-4"-yl | NA NA 174 £ 2
B3 5"-bromofuran-2"-yl 67 £ 2 58 £ 2 23+1
Ba 4"-dimethylaminophenyl 132+1 117+2 |105+2
Bs 3"-methoxy-4"-hydroxyphenyl 93+2 88+1 74 +2
Bs 2"-pyridinyl NA 148+2 | 1072
B- 3"-pyridinyl NA NA 123+ 2
Bs 4"-pyridinyl 190+ 2 NA 116 +1
Bg 2"-pyrrolyl 73+2 104+2 |87+1
B1c 2"-thienyl 42 £ 2 38+1 18+1
B11 9"-anthracenyl NA NA 186 + 2
B1o 4"-hydroxyphenyl 93+2 109+2 |76+2
B1z phenyl NA NA 185+ 2
Methotrexate 12+1 9+1 511
Data presented as mean = SD (n=3). All the compswa the standard dissolved|in
DMSO, diluted with culture medium containing 0.1%vIBO. The control cells were
treated with culture medium containing 0.1% DMSQA-NNo Activity (i.e 1Cso > 200
pg/mL)

The prepared chalcones have been evaluated fiorcifietoxicity against HT-29 (colon cancer),
MCF-7 (breast cancer) and DU-145 (prostate cancelt) lines. Methotrexate was used as the
reference standard. The results clearly revealat rttost of the compounds possessed cytotoxic
activity as evidenced by the IC 50 values. Ofladl tompounds tested against HT-29 cell lines, the
compounds Bwith theinyl (IC 5o value 42ug/mL) ,B;z having bromo furanyl moiety (16 value

67 ng/mL),B9 having pyrrolyl moiety (IGo value 73ug/mL) .The other compounds also showed
activity but at a higher 16 values. Among the compounds tested for cytotokicit MCF-7 cell
lines, the compounds;Bwith theinyl (ICso value 38ug/mL) ,Bs having bromo furanyl moiety (IC

7
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50 value 58ug/mL),Bs having methoxy hydroxyl moiety (IG, value 88ug/mL) .The other
compounds also showed activity but at a highep Malues. Among the compounds tested for
cytotoxicity on DU-145 cell lines, the compoundsg Bith theinyl (IC 5o value 18ug/mL) ,Bs
having bromo furanyl moiety (16 value 23ug/mL), Bs having methoxy hydroxyl moiety (16
value 74ug/mL) .The other compounds also showed activitydbat higher 16 values.

CONCLUSION

In all synthesized thirteen Chalcones from thed2,@hloro Acetophenone derivatives,B, shows
potent anti bacterial activity, 85, B 7 shows potent anti fungal activity,;8B3,By shows potent
activity against HT-29 (colon cancer);oB3,Bs shows potent activity MCF-7 (breast cancer) and
B10,B3,Bs shows potent activity DU-145 (prostate cancer) loeds.

REFERENCES

[1]. Chetana B. Patil, S. K. Mahajan, Suvarna AttiKa0091(3), 11-22.

[2]. Heidari MR, Foroumadi A,;journal of advancelaomaceutical technology and research, 1171,
2009399-406.

[3]. Viana GS, Bandeira MA, international journahypo therapy and phyto pharmacology,
200310(2-3),189-95.

[4]. Xianwen Fang., Research on Chemical Internted2014 40, 4, 1715-1725.

[5]. Gupta D, Jain DK. Journal Of Advanced Pharewdical Technology And Research;
20156(3),114-17.

[6]. Ahmad AL, Dowsett AB, Tyrrell, anti viral reaech,1987,8(1),27-39.

[7]. Yadav N, Dixit SK, Bhattacharya A ,chemicablogy and drug design201280(2):340-47.

[8]. P.M. Sivakuma®, S. Prabu Seenivasan, Bioorganic & Medicinal Clam Letters,2007,17(

6), 1695—-1700.

[9]. Karthikeyan C, Moorthy NS, Ramasamy S, Recpatents anti acnerous drug discovery,
201510(1):97-115.

[10].Suvitha Syam , Siddig Ibrahim Abdelwahab, Muikes2012 17, 6179-6195.

[11]. Zhao LM, Jin HS, Bioorganic and Medicinalkchistry letters200515(22):5027-9.

[12]. Siham Abdelrahmane Lahsasni, Faeza Hamad gkbiK, Chemistry Central JournaD14
8:32;1-10.

[13]. Tanaka H1, Nakamura S; Sofalcone, .bio chaemimo physics research communications.
2009 17;381(4):566-71.

[14]. CH.M.M.Prasada Rao ,Rahaman S.A, Rajendraddr ejella., World Journal of Pharmacy
and Pharmaceutical ScienceX)143(11),576-578.

[15]. Ch. M. M. Prasada Rao. , S. A. Rahaman, Raendra Prasad,, Der Pharma Cheni6a2
4(5):1997-2002.



