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ABSTRACT

Chalcones are an important class of natural products and are considered as the precursors of flavonoids and
isoflavonoids. Chemically, chalcones are 1,3-diaryl-2-propen-1-ones in which two aromatic rings are joined by a
three carbon bridge having a carbonyl moiety and a, p unsaturation. The compounds with the backbone of
chalcones have been reported to possess various biological activities such as antimicrobial, anti-inflammatory,
analgesic, anti platelet, anti ulcerative, anti Omalarial, anticancer, antiviral, anti leishmanial, antioxidant, anti-
tubercular, anti-hyperglycemic, immunomodulatory, inhibition of chemical mediators release, inhibition of
leukotriene B4, inhibition of tyrosinase and inhibition of aldose reductase activities. This paper mainly focuses on
chalcones synthesized by Claisen Schmidt condensation which involves the condensation between an aromatic
aldehyde or ketone with an aliphatic ketone or aldehyde catalysed by the presence of dilute alkali or acid to form
alpha beta unsaturated compound. through reviewing different biological significance of chalcones and their
derivatives have been reported along with their chemistry and of synthesis.

KEYWORDS: Chalcone, Aldol condensation, Claisen Schmidt condensation, Pharmacological / Biological
activity.

INTRODUCTION

Chalcones are a major class of natural products
belonging to the flavonoid family. They are considered
as the precursors of flavonoids and isoflavonoids.™
Chalcone (and related compounds “chalconoids™) is an
aromatic ketone that forms the central core for a variety
of important biological compounds, which are known
collectively as chalcones. They are also the precursors of
a number of biologically important heterocyclic
compounds.”)  Chalcones have been used as
intermediates for the preparation of compounds having
therapeutic value.®¥ They are widely distributed in
fruits, vegetables, tea, spices, soy based foods and other
plant products. Chemically, chalcones are 1,3-diaryl-2-
propen-1-ones in which twoaromatic rings or substituted
aromatic rings are joined together by a three carbon atom
o, unsaturated carbonyl system. They show
antimicrobial, anti-inflammatory, analgesic, anti platelet,
anti ulcerative, anti malarial, anticancer, antiviral, anti
leishmanial, antioxidant, anti tubercular, anti hy
inhibition of leukotriene B4, inhibition of tyrosinase and
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inhibition of aldose reductase activities. They have the
following general structure and formula.

O

—

Figure 1: Structure of Chalcone.

Claisen Schmidt Condensation

Claisen Schmidt condensation involve condensation of
aldehyde and ketone catalysed by an acid or a base
followed by dehydration to yield chalcone as follows:
C6H5CO-CH H2 + O=CHC6H5 — C6H5CO-
CH=CHC6H5
Acetophenone

Benzaldehyde  Benzalacetophenone
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Figure 2: Synthesis of Chalcone.

Aldol Condensation Reaction Method

The starting material for this reaction is acetophenone
and benzaldehyde. First acetophenone is treated with a
base like KOH which convert it into more active form,

its enolate form. It will then react with benzaldehyde to

form intermediate. The intermediate will then lose water

molecule by heat to form chalcone.
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Figure 3: Synthesis of Chalcone.

Importance of Chalcones

e They have close relationship with Flavones, aurones,
Tetralones and aziridines

e Chalcones and their derivatives find application as
artificial sweeteners, scintillator, polymerization
catalyst, fluorescent whitening agent, organic
brightening agent, stabilizers against heat, visible
light ultraviolet light and aging.

o 3,246, tetrahydroxy-4propoxy-dihydrochalcone-4-
Bneohesperdoside has been wused as synthetic
sweetener and is2200times sweeter than glucose.

e They contain a keto- ethylenic group and therefore
reactive towards several reagents e.g. (a) phenyl
hydrazine, (b)2-amino thiophenol etc.

e The chalcone have been found useful in elucidating
structure of natural products like hemlock tannin,
cyanomaclurin, ploretin, eriodictyol and homo
eriodictyol, naringeninetc.®

Chalcones have been used as intermiates for the
preparation of compounds having therapeutic value.[®”
Many reviews reveal that chalcones derivatives exhibit
diverse pharmacological as well as biological activities,
such as potential cytotoxic agents, antimicrobial, anti-
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inflammatory, analgesic, anti platelet, anti ulcerative,
anti malarial, anticancer, antiviral, anti leishmanial,
antioxidant, anti tubercular, anti hyperglycemic,
immunomodulatory, inhibition of chemical mediators
release, inhibition of leukotriene B4, inhibition of
tyrosinase and inhibition of aldose reductase
activities.[®

Medicinal chemists are working on chlcones and their
heterocyclic derivatives. A literature survey was done on
the synthesis of the said compounds, where the
researchers reported different synthetic pathways and
their biological activities. These reports are presents
below:
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Figure 4: Sivakumar PM et al reported the synthesis of o, unsaturated ketones from substituted aromatic
aldehydes and acetophenone.[™”!

Reported the antimycobacterial activity —against The compounds were evaluated for their

mycobacterial tuberculosis.™! antimycrobacterial against various types of myco
bacteria, and showed comparable activity with of
standard drug.
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Figure 5: Mhd J.Elarfi etal reported the synthesis of some heterocyclic compound derived from chalcones and
evaluated their antibacterial activities.!*

Antibacterial activity of the heterocyclic derivatives of
chalcones have been carried out against several types of
bacteria such as, E.coli; s, aureus; and p.argenosa, using
nutrient agar medium by well diffusion method.™™ The
compounds were evaluated for their antibacterial against
various types of bacteria, and showed comparable
activity with of standard drug.
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Figure 6: R. Kalirajan*, S.U.Sivakumar, S. Jubie, B. Gowramma and B. Suresh Synthe5|s and Biological
evaluation of some heterocyclic derivatives of Chalcones.*]

The synthesized compounds were subjected to compared with standard drug (Ampicillin and

antimicrobial screening by cup plate method for zone of Ketoconazole)using solvent control 1%}

inhibition. The Antibacterial activity was tested against

various gram positive and Gram negative bacteria and Marta kucerrova chlupacova novel pyrazines analogs of

anti fungal activity against various fungal stains chalcones: synthesis and Evalution of their antifungal
and antimycobacterial activity.*®!
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R=2-OH (4a); 3-OH (4b); 4-OH (dc): 3-OCH;, 4-OH (4d); 2-OCH; (de); 4-OCH; (41); 2-NO, (dg): 3-NO,
(4h); 4-NO; (4i); 4-C1 (4§)
Figure 7: Synthesis of compounds.
A series with various substituents on the phenyl ringand  mycobacterial activity were tested and compared to

show antifungal and antimycobacterial activity. The  standard drug."*#*!
compounds that exhibited promising antifungal and anti
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Figure 8: Amit r. Trivedi department of chemistry, Saurashtra university, Rajkot gujrat: Synthesis and
biological evalution of some new pyrimidines via a novel chalcones series.!*

A new class of chalcone and pryimide derivatives
evaluted as antitubercular agents. The newly synthesized
hetrocycles exhibited as antitublercular activities against
mycobacterium tuberculosis. Tomar V etal prepared a
series of substituted chalcones by reacting 4-piperazino
acetophenone or 3-acetyl -2,5 dichlorothiophene and

0
0
\ —
Y%
R=H, CHy R=H, CH;

aromatic aldehyde.”! Reported the antimicrobial activity
against staphylococcus aureus, Esherichia coli, Proteus
Vulgaris KLebsiella Pneumonia, Aspergillus Fumigates,
Candida albicans microbes. The compounds were
evaluated for their antimicrobial activity showed
comparable activity with of standard drug.

R i
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Figure 10: Hans RH et al synthesiszed acetylenic chalcones from commercially available hydroxyacetophenone
or benzaldehyde and commercially available vanillin by o-alkylation followed by Claisen -schmidt

condensation.”?
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evaluated for their antimalarial activity and anti
tubercular activity showed comparable activity with of
standard drug.

Reported the antimalarial activity and anti tubercular
activity  against  mycobacterium  falcirium  and
mycobacterium tuberculie. The compounds were

KOH = |
- OHC—R
CH,; + . < ~._ _R
N
le)
(1-6)
C1 Br
I ! * 4@
OCH; OCH,
3: OCH :
3 6: OCH;
OCH;

Figure 11: Y. Rajendra Prasad, P. Praveen Kumar P.Ravi kumar and A.srinivasa rao synthesis and
antimicrobial activity of some new Chlcones of 2—Acetyl Pyidine.l®

The presence of a reactive a-ff unsatured keto function in
chalcones is found to be responsible for their
antimicrobial activity which may be altered depending
on the types and position of substituent on the aromatic
rings. the reaction of 2-acetyl pyridine with different
aromatic aldehydes to from chalcones and shows
antimicrobial activity.

The compounds were evaluated for their antimicrobial
activity showed comparable activity with of standard
drug.[#2!

Anjali solankee, ghanshyam patel and sejal solankee:
synthesis and studies of chalcones and its cynopyridine
and acetyl pyrazoline derivatives.*

Chalcone moiety is the backbone of several antiulcer,
cardiovascular and antispasmodic drugs. Pyridine
derivatives proven to be of great importance in
exhibiting and enhancing the biologiocal activities.
Subtituted pyridines derivative like cyanopyridine have
found to possess different biological activities such as
anticancer, antihypertensive and arthropodicidal."*")
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Figure 13: Nehad A.Abdel Latif, ManalM Saeed, Nasreen S. Ahmed, Ras aZ.Batran and Nadia R. A. EI-Mouhty
synthesis of some pyridine, pyrimidine and cyclohexenone derivatives as antibacterial agents.™®

a, Ar = phenyl
b, Ar = 4-methoxy phenyl
c. AP = 4-nitromphenyl
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Figure 14: Syﬁfﬁétic Protocol of Target Compounds.

Protocol of Target Compounds Mohamad F.Ali, Abdulrahim M Khlafulla, Reem
The antibacterial activity of synthesis compounds mohamed  Synthesis of Benzimidazole Derived
against, E-coli, Pseudomonas aurignosa, Salmonella Chalcones and their Heterocyclic Derivatives.?
typhimurium, Bacillus Subtilis and Staphylococcus

aureus were measured by measuring the zone of

inhibition in disc diffusion method.

HoN 4N HCI A
HaN =y g reflux Sh g Ny
I
b
! - B enzimidazole
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Figure 15: Synthesis of benzimidazole derivative.

N
M
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N
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Schem I : synthesis of chalcone derivatives (Sa-c)
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Figure 16: The synthesis route of the cyclized products.

Chemically as chalcones, they consist of open-chain
flavonoids in which the two aromatic rings are joined by
a three carbon chain."? They display a wide range of
pharmacological properties, including cytotoxity towards
cancer cell lines®*"*? antimitotic™, antimutagenic!**
and  antitumor-promotingactivities;  antibacterial®,
antiviral®®, anti-inflammatory®”, antiulcerative® and
hepatoprotective activities.

D.D Kumbhar Departmentment of chemistry, university
of pune ganeshkhind, pune: Synthesis and evalution of
chalcones as an antibacterial and anti fungal agents.!"!

The antibacterial activity and antifungal activity of
chalcones was evaluated by agar well diffusion method.

TranTD, Nguyen TT, DoTH, HuynhTH, TRanCD,
ThaiKM synthesis and antibacterial activity of some
hetrocyclic chalcones analogues alone in combination
with antibiotics. Chem. Biodevers 2010.°% The
synthesized chalcones were established and had shown
activities against both susceptible and resistant
staphylococcus aureus strains, but not active against a
vanomycin and methicillin resistant. Dimmock and co-
workers proposed that the presence of amino function
increases the reactivity of chalcones as Michael
acceptors and subsequently their anti-proliferative
activity. They postulated that the amino function would
be protonated at low pH environment normally
encountered in tumors. The electron withdrawing effect
of the protonated ammonium function would enhance the
electrophilicity of the B- carbon in the enone linkage,
hence increasing its reactivity as a Micheal acceptor.!

Saxena and co-workers grafted chalcones derivatives on
estradiol framework some of which showed potent
anticancer activity against some human cancer cell lines,
potent activity against estrogen receptor- positive and
hormone- dependent human breast cancer cell lines,
MCF-7. Active anticancer derivatives were also
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evalutated for osmotic hemolysis using the erythrocyte as
a model system. It was observed that chalcones
derivatives showing cytotoxicity against cancer cell lines
did not affect the fragilityb of erythrocytes and hence
may be considered as nontoxic to normal cells: however,
nitric oxide production by trimethoxy chalcones
derivatives, with various patterns of fluorination, has also
been evaluated. One of this compounds, 2,4,6-
trimethoxy-20  trifluromethylchalcone, inhibited the
production of No and prostaglandin E2 in
Lipopgglysaccharides stimulated RAW264.7 macrophage
cells.

CONCLUSION

From the above review it is evident that chalcones and
their hetrocyclic derivatives represent a class of
compounds as they show a wide range of
pharmacological activites. A number of substitutions are
possible in the aromatic rings and ring closure reactions
of the chalcones affords hetrocyclic derivatives which
are pharmacologically active which further warrants the
exploitation of this class of compounds. However, much
of the pharmacological potential of chalcones is still not
utilized. the purpose of screening of synthetic chalcones,
studying importance of chalcones, and synthesis of
pharmacologically active chalcones and their biological
activities.
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