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Abstract : In recent past the study of anti-cancer activity of number of chemical compounds
has gained momentum. It is our observation that the chalcone containing compounds exhibit
potent anti-cancer activities. In our attempt to understand chalcone derivatives as inhibitors of
cancerous cells, a series of four new and novel chalcone compounds namely (E)-3-(4-
Hydroxy-3-methoxyphenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one(HMHP-1),(2E)-1-(4-

hydroxy-3-  methoxyphenyl)-3-(4-hydroxyphenyl)prop-2-en-1-one(HMHP-11),4-[(2E)-3-(4-
methoxyphenyl)prop-2-enoyl]phenyl  benzoate(MPEB) and 3-(4-methoxyphenyl)-5-(4-
benzyloxyphenyl)-6-methyl-2-cyclohexen-1-one(MBMC) have been synthesized by Claisen-
Schimdt reaction in which acetophenone condensed with various aromaticaldehydes. All the
four derivatives were screened for their anti-cancer effect by 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay method and found to be an excellent inhibitor on

MCEF-7 cell line.
Keywords: chalcone; cytotoxicity; MCF-7 cells; cell lines;MTT assay method, % Cell
viability.

1. Introduction

Cancer is one of the most dangerous, fast propagating with quite high mortality rate disease of present
century even in the developed countries. The situation is even worse in the under developed countries due to
lack of knowledge, poverty and non-availability of quality drugs’.Chalcones are a major class of natural
products with widespread distribution in fruits, vegetables, spices, tea and soy based foodstuff and have been
extensively studied for their broad spectrum of biological activities?, including antibacterial®, antifungal’,
antimicrobial® antitumor® anticancer’,antimalarial® anti-inflammatory® antileishmanial *®and antioxidant*!
activities. Compounds containing chalcone moiety are identified as precursor of flavonoids which are abundant
in edible plants. Substituted chalcones are of particular interest for various studies because of their vital role as
precursor in the biosynthesis of flavanoids abundantly available in plant kingdom. These bichromophoric
molecules separated by a keto-vinyl chain are very useful as substrate for the synthesis of biologically very
important heterocyclic compounds like cyclohexenone derivatives and pyrazoline derivatives. The scope of
introducing variations in the structure of chalcones by changing various substituents has created an interest
among the scientists of different fields. Besides the different traditional methods used for synthesizing these
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molecules such as base catalyzed (NaOH) and acid catalyzed (dry HCI gas) in the presence of suitable solvent,
many new eco-friendly methods like use of ultrasonic radiations®, microwave assisted**', solvent free
synthesis by grinding™'® etc., have been developed. The identification of novel structures that can be
potentially useful in designing new, potent selective and less toxic anticancer agents is still a major challenge to
medicinal chemistry researchers'’.The cytotoxic study throws light on the fact that the chalcone is potent anti-
proliferative agent against human breast cancer cells without being significantly cytotoxic to normal cells*® The
chemical structure of chalcone (1,3-diphenyl-2-propen-1-ones) consists of two aromatic rings joined by a three
carbon a, - unsaturated carbonyl system. The prepared compounds are o, B- unsaturated ketones (chalcones)
containing the keto-ethylenic group (-CO-CH=CH-). In this communication, we report the anticancer activity
of four as grown crystals through Claisen-Schimdt reaction.

2. Reaction procedure- Synthetic Method of Aromaticchalcones
2.1. Synthesis of Chalcones

In the synthesis procedure using Claisen-Schimdt reactionthe compound (E)-3-(4-Hydroxy-3-
methoxyphenyl)-1-(4-hydroxyphenyl)prop-2-en-1-onewas prepared from 4-hydroxyacetophenone and
vanillin, the compound(2E)-1-(4-hydroxy-3-methoxyphenyl)-3-(4-hydroxyphenyl)-prop-2-en-1-one from 4-
hydroxy-methoxyacetophenone and 4-hydroxybenzaldehyde, the compound 4-[(2E)-3-(4-methoxyphenyl)prop-
2-enoyl]phenyl benzoate from 4-hydroxyacetophenone and4-methoxybenzaldehyde, the compound 3-(4-
methoxyphenyl)-5-(4-benzyloxyphenyl)-6-methyl-2-cyclohexen-1-one froml1,1’- benzene -1,4-diyldiethanone
and 4-(benzyloxy) benzaldehyde, respectively.

In addition triethylamine and benzoylchloride were added to the compound MPEBDby esterification
reaction and the compound MBMCwas added with ethyl methyl ketoneand 10% NaOH, respectively.
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Figure 2: Reaction scheme for HMHP-I11
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10%sodium hydroxide,absolute alcohol/ reflux
1 hour

Figure 4: Reaction scheme for MBMC
3. MTT Assay Method

The magnitude of cytotoxicity of the grown compounds namely HMHP-I, HMHP-II, MPEB and
MBMC were determined by MTT assay method®. In the procedure,Cells (1 x 10%/well) were plated in 24-well
plates and incubated in 37°C under 5% CO, condition. After the cell reaches the confluence, the various
concentrations of the samples were added and incubated for 24hrs. After incubation, the sample was removed
from the well and washed with phosphate-buffered saline (pH 7.4) or MEM without serum. 100ul/well
(5mg/ml) of 0.5% 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl--tetrazolium bromide (MTT) was added and
incubated for 4 hours,. and 1ml of DMSO was added in all the wells .The absorbance at 570nm was measured
with UV- Spectrophotometer using DMSO as the blank and the concentration required for a 50% inhibition
(1Cs0) was determined graphically.

The percentage of cell viability was calculated using the following formula:
Percentage of cell viability = [A570 of treated cells / A570 of control cells] x 100

Graphs are plotted against % of cell viability versus concentration of the sample. Cell control and sample
control is included in each assay to compare the full cell viability assessments.

4. Results and discussion

A series of four new chalcone derivatives HMHP-I, HMHP-II, MPEB and MBMC were synthesized by
slow evaporation solution method. The 3D structures were elucidated from XRD analysis and the results were
reported*®?%. Cytotoxic activity of the grown crystals was studied by the MTT assay method.

Cytotoxic report on the crystal HMHP-I, HMHP-II, MPEB and MBMC

The organic crystal HMHP-1, HMHP-II, MPEB and MBMC were investigated for their anti-cancer
activity on MCF-7 cell lines by the MTT assay method***. The Figure 4(a) & 4(b) shows the image of the
normal MCF-7 cell lines and cytotoxic effect of HMHP-1, HMHP-1I, MPEB and MBMC at 15.6pg/ml and 7.8
pg/ml concentrations, respectively. The % of cell viability at different concentrations of the sample is listed in
Table 2. The plot of % of cell viability of HMHP-I, HMHP-1I, MPEB and MBMC versus concentration in
pg/ml is shown in Figure 4(c). The comparative 1Cspvalues are shown in bar graph (Figure (4d)).
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The concentration required for a 50% of viability (1Csy) was determined graphically and found that the
compounds HMHP-I & MPEB were with 50.79% cell viability and HMHP-II & MBMC were with 49.2% at
15.6ug/ml & 7.8ug/ml, respectively. Scientific analysis of the dataleads to the conclusion that the
compoundsHMHP-1, HMHP-II and MPEB, may be most suitable material for pharmaceutical application with
the concentration less than 15.6ug/ml. It is of our understanding that the grown compounds exhibit excellent
inhibition effect on MCF-7 Cell line, so that they may be used for cancer (breast) treatment.

Conclusion

A series of four new and novel chalcones containing compounds were synthesized and screened for their
anti-cancer activity from MTT assay method. The compound HMHP-1 and MPEB show 50.79% inhabitation of
viability at a concentration less than 15.6ug/ml on MCF-7 cell lines and the compounds HMHP-11 and MBMC
exhibit 49.2% inhabitation of viability at concentration of 15.6 and 7.8ug/ml on MCF-7 cell lines, respectively.
Chalcone containing compounds have been observed to acts as potent inhibitor of cancer cells; our studies on
the same class of compounds also confirm the observed behavior beyond doubt. Attempts will be made to
synthesis more compounds in this series to achieve lead novel drugs for a treatment of cancer.

Table 1: Characteristic features of the compounds

S.No IUPAC Name Empirical Melting Yield
Formula point°C %
1 (E)-3-(4-Hydroxy-3-methoxyphenyl)-1-(4- C16H1404 229 85
hydroxyphenyl)prop-2-en-1-one
2 | (2E)-1-(4-hydroxy-3-methoxyphenyl)-3-(4- Ci16H1404 199 95

hydroxyphenyl)prop-2-en-1-one

3 | 4-[(2E)-3-(4-methoxyphenyl)prop-2-enoyl]phenyl | CxH1504 153 95
benzoate
4 | 3-(4-methoxyphenyl)-5-(4-benzyloxyphenyl)-6- Co7H2603 170 80

methyl-2-cyclohexen-1-one
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Table 2: Anti-cancer activity of HMHP-1, HMHP-11, MPEB and MBMC onMCF-7 cell line

Compoun Concentration (pg/ml) Cell
d contr
1000 | 500 | 250 125 62.5 31.2 15.6 7.8 ol
Dilutions Neat | 1:1 1:2 1:4 1:8 1:16 1:32 1:64 | -
Absorbance | 0.03 | 0.10 | 0.15 0.18 0.23 0.28 0.32 0.37 | 0.63
(O.D)
HMHP- | Cell viability | 476 | 15.8 |23.80 | 28.57 | 36.50 |44.44 |50.79 |58.7 | 100
I (%) 7 3
Dilutions Neat | 1:1 1:2 1:4 1:8 1:16 1:32 1:64 | -
Absorbance | 0.05 |0.12 |0.17 0.20 0.25 0.29 0.31 0.33 | 0.63
(0.D)
HMHP- | Cell viability | 793 | 19.0 | 26.98 | 31.74 | 39.68 | 46.03 | 49.20 | 52.3 | 100
1 (90) 4 8
Dilutions Neat | 1:1 1:2 1:4 1:8 1:16 1:32 1:64 | -
Absorbance | 0.08 | 0.14 | 0.19 0.24 0.27 0.30 0.32 0.34 | 0.63
MPEB | (0O.D)
Cell viability | 12.69 | 22.2 | 30.15 | 38.09 |42.85 | 47.61 |50.79 |53.9 | 100
(%) 2 6
Dilutions Neat | 1:1 1:2 1:4 1:8 1:16 1:32 1:64 | -
Absorbance | 0.02 | 0.06 | 0.09 0.11 0.16 0.21 0.26 0.31 | 0.63
MBMC | (0.D)
Cell viability | 3.17 | 9.52 |14.28 | 17.46 | 25.39 | 33.33 |41.26 | 49.2 | 100
(%) 0

Figure 4(a). Normal MCF-7 Cell line

Cytotoxic effect of HMHP-I Cytotoxic effect of HMHP-I11 at
at 15.6pg/ml concentration 15.6pg/ml concentration
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Cytotoxic effect of MBMC at 7.8pg/ml

Cytotoxic effect of MPEB at
concentration

15.6pg/ml concentration

Figure 4(b). Inhibitory effect of the grown crystals on MCF-7 Cell line

MTT ASSAY

Concentration C
(ng/ml)

HMHP-|

MTT ASSAY

[EEY
I
o

o
o

o

% Cell Viability.
= =] o
o o

]
o

HMHP-11



. Sathya et a/ /International Journal of ChemTech Research, 2017,10(2): 0995-1004.

MTT ASSAY
120
4a\ll]l]
= 80
e
Z 60
@
© 40
X
20
0
\'@Q c)é) ,f)Q \f'\:‘) 6"(? O;\(} \c;o /\?’O (‘\d\(}
<
Concentration (_,é\
(ug/ml)
MPEB
MTT ASSAY
120

100 fEN]
/

49.2
26—
33.33
5.39

o
=]

% Cell Viability
(=)
[an]

40
20 Mg/.%
o ~9.52
O O H 0 O o >
Y S PP @7 Y o AT 0&‘0
%

AN
Concentration (ug/ml)<

MBMC

Figure 4(c). Plot of % Cell viability versus Concentration with cell control

Table 3: IC5,Values of the Compounds

COMPOUNDS ICso(pig/ml)
HMHP-I 15.6
HMHP-11 15.6

MPEB 156
MBMC 78

1002
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Figure 4(d). Comparative 1Cs, Values
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