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ABSTRACT

Chalcones, with a chemical formula of trans-1,3-diaryl-2-propen-1-one, belong to flavonoids group. These are
naturally synthesised by many plant species. As the extraction procedure from the natural sourcesis quite expensive
and complicated, many researchers have proposed many synthetic procedures for this purpose. These compounds
are of scientific interest because of the many useful properties it shows like anticancer, antimicrobial, antioxidant
activities, etc. These chalcones in nature are present as intermediates in plant metabolic processes. These can also
be used as precursor for the synthesis of heterocyclic compounds. These heterocyclic compounds obtained from
chalcones further show many beneficial characteristicsin medical field. 1, 2, 3-triazoyl chalcones, Compounds A3a-
d are synthesized and their structure has been evaluated using *H-Nnr and IR, Their biological activity studies anti
cancer and antibacterial studies have been carried out, In Gram Positive bacteria compound A3b and compound
A3c were showing more Anti Bacterial activity at 150ug concentration, In Gram Negative bacteria compound A3b
and compound A3c were showing more Anti Bacterial activity at 150ug concentration. The gel electrophoresis
experiment does not show any apparent cleavage in the presence of H,O, when compared with Control DNA. The
compounds wer e treated with Breast cancer cell linesand MTT assay was done but the compounds did not show any
anti cancer activity it was confirmed with standard Cisplatin.

Key words: Chalcones, flavonoids, Anti-bacterial activitynpthCancer activity, DNA Cleavage Studies.

INTRODUCTION

Chalcones are polyketide natural products thatlalsparious biological activities, including antieger properties.
Compelling data from laboratory studies indicatat tbhalcones have important effects on cancergeeivth and
proliferation[1] Chalcones are 1,3-diphenyl-2-proge-one, in which two aromatic rings are linked dyhree
carbonoe, B-unsaturated carbonyl system as, These are abuimdedible plants and considered to be precursbrs o
flavonoids and isoflavonoids [2]As chalcones alsmtain this group, there are various applicatiofighese
compounds as such as antimicrobial , antitumoicamter [3, 4], radical scavenger , and topoisostanhibitor .
Chalcones exhibit anticancer activity by inhibitioh kinases such as Epidermal growth factor recefEGFR),
Vascular Endothelial Growth factor receptor-2 (VBGE), etc, these kinases are important for consiservival
rates and continuous proliferation of cancer &H6] Some of the chalcones are Licochalcone AsThia naturally
occurring chalcone. This is an oxygenated formhalcone which is mainly present in the roots of glent named
as Glycyrrhiza uralensis [7], Xanthohumol: Thismprated chalcone commonly is produced by Humulpsilus L.
(hop cones). Reports have shown that this compdasdan extended spectrum of anticancer activitynaga
variety of human cancer cell types [8]. Xanthodolge naturally occurring chalcone can be extrddtem stem of
plant known as Angelica keiskei for leukemia treamtn Butein (3, 4, 2',4'-tetrahydroxychalone) isatural
chalcone which can be extracted from stems of pRimts verniciflua. This chalcone has exhibited camcer
activity against human colon adenocarcinoma by bitibh of proliferation [9], 2’-Hydroxy 2,3,4",6'-
tetramethoxychalcone (HTMC) is another naturaltgwring chalcone which is extracted from a theutipally
valuable plant named as Caesalpinia pulcherrima dlalcone is characterized by its potential Secytotoxic
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activity when used against human lung cancer g@dis|[10], Garcino this is naturally occurring iséprenylated
hydroxychalcone which is isolated from Garcinia i@ exhibits its activity by two main processes:
phosphorylation of cytosolic phospholipase A2 (cR)As blocked which in turn leads to modificatioims
metabolism of arachidonic acid, inhibits activatiohSTAT1[11], Flavokawain A, B, and C These chales are
extracted from kava. These exhibit anticancer agtiirough inhibition of proliferation and induota of apoptosis
when studied against human bladder cancer cel ljhi2] etc. Diphenyl-2-propen-1-ones are originlahlcones
which are extensively studied for anticarcinogezdtivity in this thesis.

EXPERIMENTAL SECTION

Preparation of 2'- hydroxychalcone Al: (Literature)

2'-hydroxyacetophenone (5 mmol) and benzaldehydeatires (5 mmol) were dissolved in methanol (10 im
round flask with stirring, Potassium hydroxide (@Bnol) was added in portions to give a blood-redutsmh.
Resulting solution was stirred for 24 hours, dunivitich 2'- hydroxychalcone precipitated as the gsitan salt. The
solution suspension was poured into cold 1 N H@ @), and further concentrated HCI was added uhsl
solution was acidic, The resulting yellow solid witered, washed with water (2 x 20 ml), and retajlized from
corresponding solvent (MeOH or MeOH/gH,) to give the productXl) (scheme-1).

OH (@] (@]
CHs H
—+
1-(2-hydroxyphenyl)ethanone benzaldehyde
KOH/MeOH
R.T/24hr
OH
o

compound A1l

Scheme 1

Preparation of 3-phenyl-1-(2-(prop-2-ynyloxy) pheny) prop-2-en-1-one (A2): (Literature)
2'-hydroxychalcones(l gm) was added in to R.Pkflasd dissolved with DMF solvent and after complgte
dissolving, (1.3 gm) of Potassium carbonatgG®;) was added and after that(0.6 ml) of proparggintide was
added and the solution was stirred at 880€3 hours to obtain 3-phenyl-1-(2-(prop-2-yowy)phenyl)prop-2-
en-1-one compound? (scheme-2).
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compound A2

Scheme 2
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Preparation of 1-azido-4-derivative:

P-substituted aniline (0.1 mol) was dissolved ih ratio of HCI: water and taken in a round bottdask equipped
with stirrer. The reaction was cooled to ®W5sodium nitrite (0.12 mol) was dissolved in watad added drop wise,
sodium azide (0.1 mol) was dissolved in water added drop wise, then the reaction is stirred 3@min. The
resultant precipitate was extracted with chlorof@md washed successively with water. The orgagerlevas dried
over anhydrous sodium sulphate, and the solveigpsil out in rotary evaporator to get 4-substdutizido
benzene (Figure 3).

NH, N3
1- NaNO,/HCl
—
2-NaNjy/ 2hr
X X
X=H,NO,,Cl,F
Figure 3

Synthesis 1, 2, 3-Triazoyl Chalcones (A3):

(0.2 mg) of compound?2 Was dissolved by DMF solvent and (0.5 mg) of 4stilted azidobenzene was added
,with stirring at room temperature for 3 hourafter that sodium ascorbate and copper sulphateadded together
in the same time into the mixture and after congptbe stirring for 2 hours ,the resultant wasipute water and
extracted into ethyl acetate and distillation tblvent , the resultant was compouk8 (scheme 3)

:ﬁ N3
Q o]
—
J 0.
X

DMF
R.T
2 hr

click raection

o]
scheme 3 compound A3

X=H, NO2, CI, F
X=H
IR (KBr): 3057, 1659, 1603, 756, 686 ¢m
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1HNMR, DMSO-d6, 400MHz @ ppm): 5.42 (s-2H,C6), 7.11-7.12 (bs-1H,C12), 7.25-7.273(HC9,C10,C11),
7.45-7.63 (m-10H,C19-23,C15,C26-89), 7.71-7.73 (ME2L5,C16), 8.83 (s-1H,G4

X:N02

IR (KBr): 3146, 1655, 1605, 1530, 1484, 764%cm

1HNMR, DMSO-d6, 400MHz (6 ppm): 5.44 (s-2H,C6), 7.11-7.14 (bs-3H), 7.47-7.60 (m@&H4,C29-23,C9-11),
8.21-8.33 (M-2H,C15,C16), 8.59 (s-1H,C12), 9.05K5C4).

X=Cl

IR (KBr): 3148, 1659, 1603, 755, 697 ¢m

1HNMR, DMSO-d6, 400 MHz @ ppm): 5.42 (bs-2H,C6), 7.14-7.22 (bs-1H,C29), 7.20-7.30:- (
3H,C15,C16,C25), 7.44-7.51 (m-4H,C9-12), 7.58-11846H,C19-23), 7.76 7.78 (m-2H,C26,C28), 8.84 (SC4).

X=F

IR (KBr): 2925, 1657, 749, 1603, 615 ¢m

1HNMR, DMSO-d6, 400MHz @ ppm): 5.45 (bs-2H,C6), 7.14 (bs-1H,C12), 7.19-7.29 (m@@5-29),7.45- 7.54
(m-8H,C1,C9-11,C19-23), 7.72-7.80 (m-2H,C15,C16J0gs-1HCA).
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SAPALA ORGANICS PVT LTD
1H NMR DMSO-d6
Analysed By : BRJ
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Anti bacterial activity studies:

1. Agar Well Diffusion Assay
Gram Positive Strain

Gram Negative Strain

Standard Drug for Gram Positive
Standard Drug for Gram Negative
Strain: Gram Positive

T

PPM
L RN ALY AN LARRY LRARE I

1005 00 A5

Saphylococcus aureus

E.Coli
Norfloxacin
Ciprofloxacin

10 25 50 100 150
Strain/ Concentration| Zone of Inhibition Zone of Inhibition Zone of Inhibition Zone of Inhibition Zone of Inhibition
(H9) (mm) (mm) (mm) (mm) (mm)

Gram Positive 9 10 12 13 13
Compound A3a 11 11 13 13 16
Compound A3b 11 12 13 13 15
Compound A3c 12 13 13 13 16

1. Standard: Norfloxacin
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Strain: Gram Negative

2. Compound: A3b

10 25 50 100 150
Strain/ Concentration| Zone of Inhibition Zone of Inhibition Zone of Inhibition Zone of Inhibition Zone of Inhibition

(H9) (mm) (mm) (mm) (mm) (mm)
Gram Negative 10 10 11 11 12
Compound 1 11 13 13 13 15
Compound 2 12 12 13 13 16
Compound 3 11 13 13 14 15

1. Standard:
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2. Compound : A3b

RESULTS AND DISCUSSION

The compounds were showing anti-bacterial activithoth Gram Positive bacteria and Gram Negativadra. In
Gram Positive bacteria compound A3b and compound A&ere showing more Anti-Bacterial activity &0Lig
concentration, In Gram Negative bacteria compodBHd and compound A3c were showing more Anti-Baater
activity at 150ug concentration.

DNA Cleavage Studies:
12345678

SI.No | Well Sample Order
1 2 Control(onlyCT-DNA)
2 3 A3b
3 4 A3a
4 5 A3c
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DNA Cleavage is measured by relaxation of supezdoiDNA to nicked circular conformation and linear
conformation. During electrophoresis process suplett DNA will migrate faster when compared with BNn
nicked and linear confirmations. The above figuhestrates the gel electrophoresis experiment doshow any
apparent cleavage in the presence g.Hvhen compared with Control DNA.

Anti-Cancer Activity Results
There is no anti-cancer activity in the compounds

The compounds were treated with Breast cancerlioeb and MTT assay was done but the compoundsalid
show any anti-cancer activity it was confirmed wsthndard Cisplatin.

REFERENCES

[1] Sylvie Ducki University of Salford Centre for Mol@lar Drug Design Salford M54WTUK00710(1) , 42-46.
[2] Chetana B. Patil, S. K. Mahajan, Suvarna A. KatépBrtment of Pharmaceutical Chemistry, M. G. V's
Pharmacy College, Panchavati, Nashik, India,1(8©201-12.

[3] J Tatsuzaki; KF Bastow; K Nakagawa-Goto; S Nakamdriiokawa; K-H Lee,J Nat Prod, 2006 69(10), 1445-
1449,

[4]3-M Yun; M-H Kweon; H Kwon; J-K Hwang; H Mukhta€arcinogenesis., 2006 27(7), 1454-1464.

[5] Yang EB, Guo YJ, Zhang K, Chen YZ, Mack Biochim Biophy Acta, 2001; 1550(2): 144-52.

[6] Rizvi SU, Siddiqui HL, Nisar M, Khan N, Khan Bioorg Med Chem Lett, 2012 22(2), 942-4.

[7] Zzhang E-H, Wang R-F, Guo S-Z, Liu Bvidence-Based Compl Alternat Med, 2013 815621 (1-22).

[8] Lust S, Vanhoecke B, Janssens A, Philippe dcBz M, Offner FMol Nutr Food Res, 2005,49: 844-50.

[9] Yit CC, Das NP Cancer Lett 1994 82, 65-72.

[10] Rao YK, Kao TY, Ko JL, Tzeng YMBioorg Med Chem Lett., 2010,20(22), 6508-12.

[11] Padhye S, Ahmad A, Oswal N, Sarkar.BHHematol Oncol., 2009,2, 38(113).

[12] zi X, Simoneau AR. Flavokawain Aancer Res, 2005,65, 3479-86.

823



