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ABSTRACT

The scientific world has paid close attention to the versatile compounds known as chalcones

because of their extensive range of medicinal characteristics and possible use in the expansion

of innovative drugs. Chalcones are widely present equally in nature and pharmaceuticals. This

paper offers a thorough summary of recent developments in chalcone synthesis techniques,

emphasizing different strategies, certain green synthesis techniques and catalysts used to

produce effective and sustainable products.
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INTRDUCTION

Chalcones are a fascinating category of
organic combinations that have garnered
noteworthy courtesy in the fields of
chemistry, pharmacology, and natural
product research [1]. The term "chalcone"
arises after the Greek term "chalcos," which

sense "bronze," and refers to the hue of most

ordinary chalcones [2]. Chalcones which are
originators of flavonoids [3] and
isoflavonoids are a significant class of
natural compounds that have global
dispersion in fruits, tea, spices, vegetables
and fruits based on soy [2-4]. Chemically,

Chalcones contain an unsaturated ketone
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group, which consists of a reactive keto-
ethylenic (CO-CH=CH-) group (Figure 1)
[S-8]. They occur as trans (E, 1) or cis (Z, 2)
isomers, having two aromatic rings linked
by a three-carbon a,B-unsaturated carbonyl.
The E isomer is the most common structure
among chalcones because it is more
thermodynamically stable. The Z isomer's
conformation is unstable due to a significant
steric interaction between the carbonyl
group and the A-ring [9]. Phenyl styryl
ketone, or 1,3-diphenyl-2-propen-1-one, is
the typical TUPAC accepted consistent
nomenclature for chalcone. The significant
distinction in the numbering of locations of
the chalcone nucleus reversed to that of
flavonoid structure. Chalcone has the aryl
rings known as rings A and B. primed
numbers are assigned to ring A and non-
primed numbers are assigned to ring B [10].
Their biological activity mainly depends on
the structural specificity [11] and the
strength of interaction between a drug and
receptors present in the biological system
[12]. Most chalcones have biological
[13-15]
arthritis, [16-18] anti-inflammatory, [19-21]

activities, such as analgesic,

antipyretic, [22] anti-bacterial, [23-25] anti-
viral, [26-28] anti-cancer, [29-31] antiulcer,
[10, 32, 33] antifungal, [34, 35] anti-HIV,
[36] anti-diabetes, [37-39] anti-hypertensive
properties [40] and antioxidant effects [41].
Chalcone synthesis is a fundamental and

widely studied chemical reaction in the field

of organic chemistry and medicinal
chemistry. Chalcones are used to create
heterocyclic compounds and are engaged in
an extensive assortment of chemical
activities. Various chalcone end product can
be generated by reacting aromatic aldehydes
with aryl ketones in the existence of the
applicable amount of condensing mediators
[11]. Chalcones are important intermediate
in the synthesis of various bioactive
compounds and drugs. In this review,
provide an overview of chalcone synthesis,
its significance and some key methods used
for their preparation.

Chalcones are organic molecules
using a molecular structure of binary
aromatic rings connected via an o,p-
unsaturated carbonyl scheme, forming a
three-carbon bond. These compounds can
vary in the exchange patterns on the
aromatic rings and in the kind of substituents
linked to the carbonyl group. Here are some
common types of chalcones based on their
structural variations are given below their
examples are given in Table 1.

Simple Chalcones: Simple chalcones have
two aromatic rings, one of which contains an
aldehyde or ketone group. The carbonyl
group is usually at the B-position relative to
the linkage between the rings.

Flavonoids: Chalcones serve as precursors
to flavonoids, a larger class of compounds
that play essential roles in plants and have

diverse biological activities. Flavonoids
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often have additional hydroxyl groups and
other substituents on their aromatic rings
and they are derived from chalcones through
various enzymatic reactions [42].
Prenylated Chalcones: Some chalcones
have prenyl (3-methyl-2-butenyl) groups
attached to one or both of the aromatic rings.
These prenylated chalcones are commonly
found in plants and can have unique
biological activities [43].

Dimethoxy Chalcones: Chalcones with two
methoxy (CH30-) groups on one or both of
the aromatic rings are known as dimethoxy
chalcones. These compounds can have
antioxidant and anti-inflammatory
properties.

Diflavanoid Chalcones: In some cases,
chalcones can undergo intramolecular
cyclization reactions to form diflavanoids,
which consist of two flavonoid units
connected by a chalcone bridge. These
compounds are often found in nature and
can exhibit various biological activities.
Bis-Chalcones: Bis-chalcones are chalcone
derivatives  containing two chalcone
moieties connected by a linker. These
compounds can have enhanced biological
activities compared to simple chalcones
[44].

Phenylpyrazolyl Chalcones: Chalcones
can also be modified with pyrazole rings,

leading to the formation of phenylpyrazolyl

chalcones. These substances are of interest

in medical chemistry due to their potential
pharmacological properties.

Fused Ring Chalcones: Chalcones can be
fused with other aromatic or heterocyclic
rings to create complex structures with
unique properties.

Synthesis of Chalcones:

Chalcone synthesis is a chemical reaction
used to produce chalcones. Chalcones are
essential  structural chunks for the
production of several bioactive substances,
such as flavonoids, which have a broad
spectrum of biological and pharmacological
properties. There are multiple ways to create
chalcones using synthesis.
Chalcones potential therapeutic uses, such
as their anti-inflammatory, antioxidant,
anticancer and antimicrobial qualities, have
drawn attention in medicinal chemistry. In
order to create novel medications and study
their biological properties, scientists are still
experimenting with the synthesis and
modification of chalcone products.
Traditional Claisen-Schmidt Reaction:
The Claisen-schmidt [45] reaction is
supreme renowned technique for the
production of chalcone. In this method,
shortening of an aromatic aldehyde through
an aromatic ketone in an existence of alkali
(most commonly sodium hydroxide and
involved.

potassium  hydroxide) s

Numerous  cyclic and  heterocyclic
derivatives of chalcone like pyrroline, [46]

2H-chromenes, thioethers, 2H-quinoline,
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[47] cyclopropane, [48] pyrylium salts, [49]
pyridyl-based  phosphinines, [50] 3-
aroylimidazo[ 1,2-a]pyridine, [51] pyridines,
[52] thiazoles, |[53] imidazoles, [54]
phthalazines, [55] pyrimidines [S6] and
chalcone epoxide [57] were prepared via
Claisen-Schmidt compression. This reaction
has been widely used for decades and
provides a straightforward way to synthesize
chalcones [Scheme 1].

Alka N Choudhary [58] and Vijay Juyal are
synthesized chalcones by base catalyst
Claisen-schmidt condensation. In this
reaction they wused combination of
benzaldehyde imitative (0.0l  mol),
derivatives of acetophenone (0.01 mol),
Rectified spirit (as a solvent) and sodium
hydroxide (as a base catalyst). Jufrizal
Syahri [59] and co-workers are synthesize a
chalcone by the  Claisen—Schmidt
compression reaction of vanillin and 4-
chloroacetophenone in an existence of
NaOH and

(%Yield=60%). Ruaa Wassim Adam [60]

ethanol as a solvent
and co-workers are synthesize chalcone
derivatives  from  acetophenone and
derivative of benzaldehyde in an existence
of NaOH and ethanol as catalytic agent and
solvent respectively. Afzal Shaik [61] and
co-workers are synthesized
isoxazylchalcones. This compounds
synthesized via the Claisen-Schmidt
compression reaction in an existence of a

basic catalyst aqueous KOH. In this reaction

1-(isoxazole-5-yl)ethanone react by
replaced benzaldehyde. Hiiseyin Karaca
[62] and Sozcan Kazanci synthesize three
different type of chalcone with claisen-
schmidt condensation. In this reaction 4-
hydroxybenzaldehyde condensed  with
different aromatic ketone (acetophenone,
acetofuran and thio acetofuran) using
potassium hydroxide as an alkaline catalyst
and ethanol as a solvent. M. J. Joshi [63] and
co-workers are prepared chalcone with A-
ring heterocyclic. In the existence of 40%
potassium hydroxide as a catalyst followed
by ethanol as a solvent, 2-(4-
Chlorophenyl)imidazo[1,2-a]pyridine-3-
carbaldehyde and various aryl acetophenone
reacted to yield (2E) heterosubstituted
(pyridin-3-yl-3-(2-(4-
chlorophenyl)imidazo[1,2-a])1-

chalcones

arylpropane-2-en-ones). Asma’u N. Hamza
[64] and co-workers are prepared quinolinyl
chalcone with Claisen-schmit condensation
reaction. This compound was achieved by
base catalyst condensation of corresponding
replaced acetophenone and replaced
benzaldehyde using sodium hydroxide as a
promoter and ethanol use a solvent. Asmita
V. Hirapara [65] and Shipra H. Baluja are
synthesized a pyrazolo chalcone compounds
by Claisen-schmidt reaction. They first
synthesize pyrazolo aldehyde and 1-(1H-
benzo[d]imidazole-2-yl] ethan-1-one. Then
pyrazolo aldehyde and earlier intermediate

undergoes Claisen-schmidt compression in
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an existence of KOH as base promoter and
methanol as a solvent.

Modified Claisen-Schmidt Reaction:
Matteo Tiecco [66] and colleagues are
conducted the Claisen-Schmidt reaction in
SB3-Cy / CSA DES among mono as well as
bi-substituted benzaldehydes and
acetophenones without the need for an
additional acid catalyst [Scheme 2]. M.J.
Climent [67] and co-workers synthesize
chalcone by activated hydrotalcites as
catalysts. Initial conditions for the Claisen-
Schmidt compression amongst
acetophenone and benzaldehyde were 423
K, no solvent, and 10 weight percent of also
a calcined hydrotalcite (HTc(0.25)) or the
matching rehydrated sample (HTc-R(0.25))
for a 24-hour period. Trans-chalcone is the
product of the reaction with this final
catalyst. These researchers have also looked
at the process of rehydration, the impact of
water content and the chemical construction
of the rehydrated Al-Mg mixed oxides. M.
R. Jayapal [68] and co-workers are
synthesized a chalcone using SOCIL,/EtOH.
They utilised a SOCL/EtOH as a catalyst.
Aldol condensation between 2,5-
dihydroxyacetophenone and substituted
benzaldehyde(2-chlorobenzaldehydes,  4-
chlorobenzaldehydes, 3-
nitrobenzaldehydes) in the presence of
SOCI/EtOH.

Recent advances in chalcone synthesis:

In recent years, researchers have developed
new and more efficient methods for
chalcone  synthesis. = Some  notable
approaches include:

Green Chemistry Approaches:

Green chemistry resulted in the discovery of
ecologically acceptable technologies for
chalcone production. Like use of catalyst,
solvent and reaction condition that minimise
waste and energy consumption.

Retno Aliyatul Fikroh [69] and co-workers
are prepared chalcone by green chemistry
methods. They use a grinding methods for
synthesis of chalcone. The chalcone derived
was prepared by grinding 6-
bromoveratraldehyde and 2-
hydroxyacetophenone. This approach is
solvent-free, uses just mortar and pestle, and
provides a quick synthesis [Scheme 3].
Keyur D. Bhatt [70] and co-workers are
prepared chalcone by ultrasound-assisted
reaction as a green method. This reaction is
carried out in 100 ml flask which contained
a reaction mass (2,4-dihydroxy
acetophenone and furfural aldehyde in
suitable amount of ethanol). This reaction
mass is exposed to ultrasound irradiation.
Through this route 40% sodium hydroxide is
added [Scheme 4]. Ahmed Hassen Shntaif
[71] prepared a chalcone by microwave
irradiation as green chemistry approach.
Microvave irradiation is not only minimise

time but also increase the yield of reaction.

They tried many methods for microwave
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irradiation [Scheme 5]. A conical flask
containing an equimolar combination of aryl
aldehydes, methyl aromatic ketone, and
minimal amounts of R-spirit and 40%
NaOH. This flask was taken, covered with a
funnel, and microwaved at home. This
mixture was exposed to microvave radiation
of 160-320 watts for 60—120 seconds. In 5
ml of ethanol, the substituted acetophenone
and benzaldehyde were dissolved. Calcium
oxide was added to this solution and stirred.
Utilize the rotator evaporator's lowered
pressure to eliminate the solvent. The
resulting enthusiastic powder was put in a 25
ml beaker and microwaved for 15 minutes at
400 W. Anhydrous K>COs;, substituted
acetophenone and substituted benzaldehyde
were systematically combined to create a
thick paste. The same was allowed to air dry
before the remaining mass was microwave-
irradiated for three to five minutes. This
procedure was completed in a home
microwave (600 W, 2450 NHz). Once the
reaction was concluded. The reaction mass
was melted in ethanol, and the inorganic
substance was removed using a filter.
Filtrate was obtained by leaving a
concentration in a vacuum overnight. ZnCly,
substituted acetophenone and substituted
benzaldehyde were combined in an ACE
tube before being flushed with argon and
firmly sealed. The mixture was heated in a
domestic oven using a microwave for three

to five minutes before being allowed to cool

to room temperature. Aqueous ethanol (20
ml) was included in the mixture of reactions,
and the divided solid was sieved, cleaned
with n-hexane and dehydrated. The concrete
underwent  recrystallization.  Inorganic
catalyst (5-7 g) was supplemental to a
solution of substituted acetophenone and
substituted benzaldehyde in ethanol that had
been heated in a borosil flask. The reaction
combination was blended, and the adsorbed
substance was desiccated in the air and
microwave-irradiated. In an open Corning
glass test tube with a large mouth, the
acetophenone, substituted aryl aldehyde,
magnificently crushed base like
NaOH/KOH/Ba(OH), and a few drops of
dried methanol were thoroughly mixed.
Monoacidic bases, such as NaOH and KOH,
were used in 0.002 moles while diacidic
base S-200 Ba(OH): was used in 0.001
moles. In a home microwave oven, this
mixture was exposed to MW radiation for 25
seconds. With the aid of a mortar and pestle,
the aryl ketone, aryl aldehyde, neutral
alumina, and ammonium chloride were
thoroughly mixed before being transferred
to a pyrex beaker. The solid mixture was
microwaved for three minutes at 480 W. A
50 ml beaker containing a mixture of
sulphated titania, substituted aryl aldehyde,
and substituted acetophenone was sealed
with a lid. This mixture was exposed to a

microwave radiation of 650 W for two to

four minutes. Dichloromethane was added
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once the reaction was finished, and it was
then filtered out. Clay catalyst, aryl ketone
and aryle aldehyde were heated to 150 °C in
a sealed tube under microwave radiation for
a duration of one hour. Before being
exposed to radiation, the solid starting
components were crushed to a fine powder
in a mortar. After diluting the reaction
mixture with 20 millilitres of hot ethanol, the
catalyst was removed through filtering, the
solvent was evaporated, and the residue
solidified. As all above reactions were
carried out by microwave irradiation
methods using different catalyst.
Cross-Coupling Reaction:

Using standard methods to synthesize a new
class of chalcones with diverse substituents
can result in unwanted products in addition
to  acceptable = compounds, making
chromatographic separation difficult. As a
result, novel techniques such as cross-
couplings are now being developed. For the
synthesis of potent medicinal compounds
such as chalcones, transition metal catalysts
like Julia-Kocienski olefnation, Witting and
Friedel-Crafts acylation have been utilized
[10] [Scheme 6].

Synthesis of Bis-Chalcone:

Abdullah M. Asiri [72] and co-workers are
synthesized a bis-chalcone by Utilizing 3-
acetyl-2,5-dimethylthiophene and
microwave irritation, bis-chalcone was
created utilizing the aldol condensation

process [Scheme 7]. Serdar Burmaoglu [73]

and co-workers are synthesized bis-
chalcone. Tri methoxy benzene (1) and
acetyl chloride were combined to create
compound 2 in the presence of AlCIs.
Compound 2 and the  relevant
benzaldehydes (3a-h) were used to create
bis-chalcones in the existence of a 50%
KOH solution in MeOH. The material that
resulted from the conventional work-up
(adding NH4Cl solution and extracting with
ethyl acetate) was cleansed using column
chromatography to produce the preferred
products. Hatem A. Abdel-Aziz [74] and co-
workers are prepared a bis-chalcone by the
microwave irradiation. They first of all, By
reacting pentan-2,4-dione by the suitable 2-
oxo-N-arylpropanehydrazonoyl  chloride
lab at room temperature in ethanolic NaOH,
pyrazoles 2a,b were created. There have
been no investigations on the pyrazoles 2's
reactivity, even with the fact that they have
been recognized for more than three
decades, with the exception of the reaction
they have through hydrazine hydrate to
produce pyrazolo[3,4-d]pyridazine
products. The new bis-chalcones 3a-h have
been made quickly and effectively using
microwave irradiation. In order to produce
the bis-chalcones 3a—h in worthy yields (70—
93%), pyrazoles 2a,b were joined by a
sequence of aldehydes in 10% aqueous
NaOH underneath microwave irradiation

(100W, 60°C) for 4 min (Scheme I). In

contrast, bis-chalcones 3a—h were made the
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traditional way, at room temperature, for 12
hours. The conventional approach and the
outcomes of the microwave irradiation

synthesis were compared. M. Chitra [75]

chalcone with utilizing a acid-catalysed
reaction. 2 moles Terephthaldehyde was
used to treat 4-hydroxyacetophenone

whereas HCl was present to treat bis-

and co-workers are synthesized a bis- chalcone.

1 -E-trans 2 - Z-cis

Figure 1: Molecular structure of Chalcone

Scheme 1 — General method for the Synthesis of Chalcone

R, NaOH

C,HsOH
23 2550(: R Rz
4 5 Hr Pz

(0]

1a-j

Scheme 2 — Claisen-Schmidt reaction of mono and bi-substituted benzaldehydes and acetophenones performed in
SB3-Cy/ CSA Deep Eutectic Solvent

1
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Scheme 3 — Synthesis of Chalcone by grinding method
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Scheme 4 — Synthesis of Chalcone by ultrasound irradiation
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Scheme 5 — Synthesis of Chalcone derivative by Microwave Irradiation
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Scheme 6 — Various Cross-coupling reactions used for the synthesis of Chalcone
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Table 1: Common types of chalcones based on their structural variations and examples

Sr. Type of
No. Chalcone Examples
O O
= =
o OO0
Chalcones
OH
4-Methylchalcone 4-Hydroxychalcone
o ' o O “
Precursor of O
2 Flavonoids OH
OH
Flavanol Flavandiol
OH
3 Prenylated
Chalcones
Xanthohumol Desmethylxanthohumol
OCHs H,CO
4 Dimethoxy O X O X O
Chalcones
OCHj3 OCHL
Diflavanoid .
5 Chalcones Found in nature
0] (0] O
SN AN =
6 Bis-Chalcones
H;CO OCHj,
Phenylpyrazolyl . .
7 Chalcones Pharmacologically active compounds
CONCLUSION transition metal-catalyzed reactions, among

In conclusion, the synthesis of chalcones has
emerged as a versatile and dynamic field
within the area of organic chemistry. This
study emphasized the numerous synthetic
processes and tactics used for the effective
synthesis of chalcone products. These
diverse approaches include Claisen-Schmidt

condensation, green chemistry methods, and

others.

The most notable aspects of chalcone
synthesis is its relevance in medicinal
chemistry. Chalcone products have showed
a variety of biological accomplishments,
counting anti-inflammatory, anticancer,
antioxidant and antibacterial characteristics.

This makes them promising candidates for
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drug discovery and evolution, as they offer
potential solutions to some of the most
pressing healthcare challenges.
REFERENCES

[1] Lin P, Yin ZP, Wang M, Liu J, Yuan
E, Peng DY, Nie XL, Shang-Guan
XC. Synthesis and crystal structure
of chalcone derivatives and their
effect on a-glucosidase. Journal of
Chemical Crystallography. 2020
Sep;50:249-54.

[2] K Sahu N, S Balbhadra S,
Choudhary J, V Kohli D. Exploring
pharmacological significance of
chalcone scaffold: a review. Current
medicinal chemistry. 2012 Jan
1;19(2):209-25.

[3] Rudrapal M, Khan J, Dukhyil AA,
Alarousy RM, Attah EI, Sharma T,
Khairnar SJ, Bendale AR. Chalcone
scaffolds, bioprecursors of
flavonoids: Chemistry, bioactivities,
and pharmacokinetics. Molecules.
2021 Nov 26;26(23):7177.

[4] Morita Y, Takagi K, Fukuchi-
Mizutani M, Ishiguro K, Tanaka Y,
Nitasaka E, Nakayama M, Saito N,
Kagami T, Hoshino A, lida S. A
chalcone isomerase-like protein
enhances flavonoid production and
flower pigmentation. The Plant
Journal. 2014 Apr;78(2):294-304.

[5] Raut NA, Dhore PW, Saoji SD,
Kokare DM. Selected bioactive

natural products for diabetes
mellitus. Studies in Natural Products

Chemistry. 2016 Jan 1;48:287-322.

[6] Marotta L, Rossi S, Ibba R, Brogi S,

Calderone V, Butini S, Campiani G,
Gemma S. The green chemistry of
chalcones: Valuable sources of
privileged core structures for drug
discovery. Frontiers in Chemistry.

2022 Sep 12;10:988376.

[7] Zhu M, Wang J, Xie J, Chen L, Wei

X, Jiang X, Bao M, Qiu Y, Chen Q,
Li W, Jiang C. Design, synthesis, and
evaluation of chalcone analogues
incorporate a, f-Unsaturated ketone
functionality as anti-lung cancer
agents via evoking ROS to induce
pyroptosis. European Journal of
Medicinal Chemistry. 2018 Sep
5;157:1395-405.

[8] Maydt D, De Spirt S, Muschelknautz

C, Stahl W, Miller TJ. Chemical
reactivity and biological activity of
chalcones and other a, B-unsaturated

carbonyl compounds. Xenobiotica.

2013 Aug 1;43(8):711-8.

[9] Gomes MN, Muratov EN, Pereira

M, Peixoto JC, Rosseto LP, Cravo
PV, Andrade CH, Neves BJ.
Chalcone derivatives: promising
starting points for drug design.

Molecules. 2017 Jul 25;22(8):1210.

[10] Rammohan A, Reddy JS, Sravya G,

Rao CN, Zyryanov GV. Chalcone

IJBPAS, July, 2025, 14(7)

3987



Vala M et al

Review Article

[11]

[12]

[13]

[14]

[15]

synthesis, properties and medicinal
applications: a review.
Environmental Chemistry Letters.
2020 Mar;18:433-58.

Elkanzi NA, Hrichi H, Alolayan
RA, Derafa W, Zahou FM, Bakr
RB. Synthesis of chalcones
derivatives and their biological
activities: a review. ACS omega.
2022 Aug 2;7(32):27769-86.

Xu M, Wu P, Shen F, Ji J, Rakesh
KP. Chalcone derivatives and their
antibacterial activities: Current
development.
Chemistry. 2019 Oct 1;91:103133.

Viana GS, Bandeira MA, Matos FJ.

Bioorganic

Analgesic and antiinflammatory
effects of chalcones isolated from
Myracrodruon urundeuva Allemao.
Phytomedicine. 2003 Jan 1;10(2-
3):189-95.
Heidari MR, Foroumadi A,
Amirabadi A, Samzadeh-Kermani
A, Azimzadeh BS, Eskandarizadeh
A. Evaluation of  Anti-
inflammatory and  Analgesic
Activity of a Novel Rigid 3, 4-
Dihydroxy Chalcone in Mice.
Annals of the New York academy
of sciences. 2009
Aug;1171(1):399-406.

Chamakuri K, Muppavarapu SM,
Yellu NR. Synthesis and analgesic

and anti-inflammatory activities of

[16]

[17]

(18]

[19]

7-azaindazole chalcone
derivatives. Medicinal Chemistry
Research. 2016 Oct;25:2392-8.
Rojas J, Paya M, Dominguez JN,
Ferrandiz ML. ttCH, a selective
inhibitor of inducible nitric oxide
synthase expression with
antiarthritic properties. European
journal of pharmacology. 2003 Mar
28;465(1-2):183-9.

Artero NA, Manchope MF,
Carvalho TT, Saraiva-Santos T,
Bertozzi MM, Carneiro JA,
Franciosi A, AM,
Zaninelli TH, Fattori V, Ferraz CR.
Methyl
Reduces the Arthritis Caused by

TiO2 in Mice:

Dionisio

Hesperidin Chalcone
Targeting
Inflammation, Oxidative Stress,
Cytokine Production, and
Nociceptor ~ Sensory  Neuron
Activation. Molecules. 2023 Jan
15;28(2):872.

Staurengo-Ferrari L,
Miyazawa KW, Pinho-Ribeiro FA,
Fattori V, Zaninelli TH, Badaro-
Garcia S, Borghi SM, Carvalho TT,

Alves-Filho JC, Cunha TM, Cunha

Ruiz-

FQ. Trans-chalcone attenuates pain
and inflammation in experimental
acute gout arthritis in mice.
Frontiers in Pharmacology. 2018
Oct 2;9:1123.

Nowakowska Z. A review of anti-

IJBPAS, July, 2025, 14(7)

3988



Vala M et al

Review Article

[20]

[21]

[22]

infective and anti-inflammatory
chalcones. European journal of
medicinal chemistry. 2007 Feb
1;42(2):125-37.

Vogel S, Barbic M, Jiirgenliemk G,
Heilmann J. Synthesis,
cytotoxicity, anti-oxidative and
anti-inflammatory  activity = of
chalcones and influence of A-ring
modifications on the
pharmacological effect. European
journal of medicinal chemistry.

2010 Jun 1;45(6):2206-13.

Chavan HV, Ganapure SD, Mali
NN, Bhale PS. Synthesis,
characterization and biological

evaluation of N-substituted indolyl

chalcones as anticancer, anti-
inflammatory and  antioxidant
agents. Materials Today:

Proceedings. 2023 Jan 1;73:396-
402.

Al Rahim M, Nakajima A, Misawa
N, Shindo K, Adachi K, Shizuri Y,
Ohizumi Y, Yamakuni T. A novel
diol-derivative of  chalcone
produced by bioconversion, 3-(2,
3-dihydroxyphenyl)-1-
phenylpropan-1-one, activates
PKA/MEK/ERK signaling and
antagonizes Ap-inhibition of the
CNS

cascade in cultured rat

neurons. European journal of

pharmacology. 2008 Dec 14;600(1-

[23]

[24]

[25]

[26]

3):10-7.
Nielsen SF, Larsen M, Boesen T,
Schenning K, Kromann H.

Cationic  chalcone antibiotics.
Design, synthesis, and mechanism
of action. Journal of medicinal
chemistry. 2005 Apr 7;48(7):2667-
77.

Rahman A, Sepvianti W,
Kusumaningrum SB, Sari A, Salleh
MN. Anti-Bacterial Activity of
Novel  Synthesized  Chalcone
Against S. epidermidis and S.
aureus Isolated from Packed Red
Cell Blood Product. International
Journal of Advanced Health
Science and Technology. 2022 Dec
9;2(6).

Mulula AB, Bouzina AD, Mambu
HB, Ntumba JK, Nsomue JM,
Tshingamb MN, Zaki AA, Mostafa
AR, Taba KM. Synthesis, In-vitro
antibacterial and  antioxidant
activity of chalcone derivatives.
GSC Biological and
Pharmaceutical Sciences.
2022;21(3):021-30.

Ali MA, Shaharyar M, Clercq ED.
5-(4-hydroxy-3-
methylphenyl)-5-(substituted

5-dihydro-1H-1-

Synthesis  of

phenyl)-4,
pyrazolyl-4-pyridylmethanone
derivatives with anti-viral activity.

Journal of Enzyme Inhibition and

IJBPAS, July, 2025, 14(7)

3989



Vala M et al

Review Article

[27]

[28]

[29]

[30]

Medicinal Chemistry. 2007 Jan
1;22(6):702-8.

Onyilagha JC, Malhotra B, Elder
M, French CJ, Towers GN.
Comparative studies of inhibitory
activities of chalcones on tomato
ringspot virus (ToRSV). Canadian
Journal of Plant Pathology. 1997
Jun 1;19(2):133-7.

Menezes JC, Diederich MF.
Natural dimers of coumarin,
chalcones, and resveratrol and the
link between structure and
pharmacology. European Journal
of Medicinal Chemistry. 2019 Nov
15;182:111637.

Konieczny MT, Konieczny W,
Sabisz M, Skladanowski A, Wakie¢
R,  Augustynowicz-Kope¢ E,
Zwolska Z. Synthesis of isomeric,
oxathiolone fused chalcones, and
comparison of their activity toward
various  microorganisms  and
human cancer cells line. Chemical
and  pharmaceutical  Bulletin.
2007;55(5):817-20.

Gschwendt M, Kittstein W,
Fiirstenberger G, Marks F. The
mouse ear edema: a quantitatively
evaluable assay for tumor
promoting compounds and for
inhibitors of tumor promotion.
Cancer  Letters. 1984  Dec
1;25(2):177-85.

[31] Lim YH, Oo CW, Koh RY, Voon

GL, Yew MY, Yam MF, Loh YC.
Synthesis, characterization, and
anti-cancer  activity of new
chalcone derivatives containing
naphthalene and fluorine moieties.
Drug development research. 2020
Dec;81(8):994-1003.

[32] Ares JJ, Outt PE, Randall JL,

Johnston JN, Murray PD, O'Brien
LM, Weisshaar PS, Ems BL.
Synthesis and biological evaluation
of  flavonoids and  related
compounds as gastroprotective
agents. Bioorganic & Medicinal
Chemistry Letters. 1996 Apr
23;6(8):995-8.

[33] Atukuri D, Vijayalaxmi S,

Sanjeevamurthy R, Vidya L,
Prasannakumar R, Raghavendra
MM. Identification of quinoline-
chalcones and heterocyclic
chalcone-appended quinolines as
broad-spectrum  pharmacological

agents. Bioorganic Chemistry.

2020 Dec 1;105:1044109.

[34] Lagu SB, Yejella RP, Bhandare RR,

Shaik AB. Design, synthesis, and
antibacterial and antifungal
activities of novel trifluoromethyl
and trifluoromethoxy substituted
chalcone derivatives.
Pharmaceuticals. 2020  Nov

9;13(11):375.

IJBPAS, July, 2025, 14(7)

3990



Vala M et al

Review Article

[35]

[36]

[37]

[38]

Mellado, M., Espinoza, L., Madrid,
A., Mella, J., Chavez-Weisser, E.,
Diaz, K, & Cuellar, M. (2020).
Design, sMellado M, Espinoza L,
Madrid A, Mella J, Chavez-Weisser
E, Diaz K, Cuellar M. Design,
synthesis, antifungal activity, and
structure—activity relationship
studies of chalcones and hybrid
dihydrochromane—chalcones.
Molecular diversity. 2020
Aug;24:603-15.

Dhankhar K, Pathak DP. Methods
of Synthesis of Chalcones with
Green methods and Recent updates
in Anti Cancer and Anti HIV
activities of Chalcones: A Review.
Saudi J. Med. Pharm. Sci..
2019;5:512-26.

Enoki T, Ohnogi H, Nagamine K,
Kudo Y, Sugiyama K, Tanabe M,
Kobayashi E, Sagawa H, Kato L.
Antidiabetic activities of chalcones
isolated from a Japanese Herb,
Angelica keiskei. Journal of
agricultural and food chemistry.
2007 Jul 25;55(15):6013-7.
Konidala SK, Kotra V, Danduga
RC, Kola PK. Coumarin-chalcone
hybrids targeting insulin receptor:
Design, synthesis, anti-diabetic
activity, and molecular docking.
Bioorganic chemistry. 2020 Nov

1;104:104207.

[39]

[40]

[41]

[42]

[43]

Sharma P, Malhi DS, Sohal HS.
Biological potencies of chalcones

in medicinal chemistry. Materials

Today: Proceedings. 2022 Jan
1;68:899-904.
Silva WA,  Andrade CK,

Napolitano HB, Vencato I, Lariucci
C, Castro M, Camargo Al.
Biological and structure-activity
evaluation of chalcone derivatives
against bacteria and fungi. Journal
of the Brazilian Chemical Society.
2013;24:133-44.
Detsi A, Majdalani M,
Kontogiorgis CA, Hadjipavlou-
Litina D, Kefalas P. Natural and
synthetic ~ 2'-hydroxy-chalcones
and aurones: Synthesis,
characterization and evaluation of
the antioxidant and soybean
lipoxygenase inhibitory activity.
Bioorganic & medicinal chemistry.
2009 Dec 1;17(23):8073-85.
Halbwirth H. The creation and
physiological relevance of
divergent hydroxylation patterns in
the flavonoid pathway.
International journal of molecular
sciences. 2010 Feb 4;11(2):595-
621.

Venturelli S, Burkard M, Biendl M,
Lauer UM, Frank J, Busch C.
Prenylated chalcones and

flavonoids for the prevention and

IJBPAS, July, 2025, 14(7)

3991



Vala M et al

Review Article

[44]

[45]

[46]

[47]

treatment of cancer. Nutrition.
2016 Nov 1;32(11-12):1171-8.
Pereira R, Silva AM, Ribeiro D,
Silva VL, Fernandes E. Bis-
chalcones: A review of synthetic
methodologies and anti-
inflammatory effects. European
Journal of Medicinal Chemistry.
2023 Apr 5;252:115280.

Guida A, Lhouty MH, Tichit D,
Figueras F, Geneste P.
Hydrotalcites as base catalysts.
Kinetics of  Claisen-Schmidt
condensation, intramolecular
condensation of acetonylacetone
and synthesis of chalcone. Applied
Catalysis A: General. 1997 Dec

23;164(1-2):251-64.

Cardona F, Rocha J, Silva AM,
Guieu S. Al-pyrroline based
boranyls: Synthesis, crystal
structures and luminescent

properties. Dyes and Pigments.
2014 Dec 1;111:16-20.

Climent MJ, Iborra S, Sabater MJ,
Vidal JD. Bifunctional acid-base
ionic

liquid for the one-pot

synthesis of fine chemicals:
Thioethers, 2H-chromenes and 2H-
quinoline Applied

Catalysis A: General. 2014 Jul

derivatives.

[49]

[50]

[51]

[52]

multifunctionalized cyclopropanes.
Tetrahedron. 2014 Apr
1;70(13):2257-63.

Franconetti A, Contreras-Bernal L,
Jatunov S, Gomez-Guillén M,
Angulo M, Prado-Gotor R,
Cabrera-Escribano F.

Electronically tunable anion— =

interactions in pyrylium
complexes:  experimental and
theoretical ~ studies.  Physical
Chemistry  Chemical Physics.

2014;16(34):18442-53.

Loibl A, de Krom I, Pidko EA,
Weber M, Wiecko J, Miiller C.
Tuning the electronic effects of
aromatic phosphorus heterocycles:
an unprecedented phosphinine with
significant P (m)-donor properties.
Chemical Communications.
2014;50(64):8842-4.

Kaswan P, Pericherla K, Kumar A.
Synthesis of 3-aroylimidazo [1, 2-
a] pyridines via CuCl2 catalyzed
dual  carbon-nitrogen
bonding. Tetrahedron. 2014 Nov
11;70(45):8539-44.

Zhang X, Wang Z, Xu K, Feng Y,
Zhao W, Xu X, Yan Y, Yi W. HOTf-

tandem

catalyzed sustainable one-pot

synthesis of benzene and pyridine

5;481:27-38. derivatives under solvent-free

[48] Chang MY, Chen YC, Chan CK. conditions.  Green  Chemistry.
One-pot synthesis of 2016;18(8):2313-6.

3992

IJBPAS, July, 2025, 14(7)



Vala M et al

Review Article

[53] Xu Z, Guo J, Yang Y, Zhang M, Ba

M, LiZ,CaoY, He R, Yu M, Zhou
H, Li X. 2, 4, 5-Trisubstituted
thiazole HIV-1
NNRTIs effective on both wild-

derivatives as

type and mutant HIV-1 reverse
transcriptase: optimization of the
substitution of positions 4 and 5.
European Journal of Medicinal
Chemistry. 2016 Nov 10;123:309-
16.

[54] Zhu 'Y, Li C, Zhang J, She M, Sun

W, Wan K, Wang Y, Yin B, Liu P,
Li J. A facile FeCl3/12-catalyzed
oxidative

aerobic coupling

reaction: synthesis of
tetrasubstituted imidazoles from
amidines and chalcones. Organic

letters. 2015 Aug 7;17(15):3872-5.

[55] Amin KM, Barsoum FF, Awadallah

FM, Mohamed NE. Identification
of new
derivatives with VEGFR-2 and
EGFR kinase inhibitory activity.

potent  phthalazine

European Journal of Medicinal
Chemistry. 2016 Nov 10;123:191-
201.

[56] Venkateshwarlu K, Chakradar Rao

G, Reddy VM, Narasimha Reddy
Y. Synthesis and in vitro and in
vivo antitumor/anticancer activity
of novel O-Mannich bases of 4, 6-
diaryl-3, 4-dihydropyrimidine-2 (1

H)-ones. Journal of the Iranian

[57]

[58]

[591]

[60]

[61]

Chemical Society. 2014
Dec;11:1619-27.

Ngo D, Kalala M, Hogan V,
Manchanayakage R.  One-pot
synthesis of chalcone epoxides—A
green chemistry strategy.
Tetrahedron Letters. 2014 Aug
6;55(32):4496-500.

Choudhary AN, Juyal V. Synthesis
of chalcone and their derivatives as
antimicrobial agents. International
journal  of  pharmacy  and
pharmaceutical Sciences.
2011;3(3):125-8.

Syahri J, Nasution H, Achromi B,
Bambang P, Yuanita E. Novel
aminoalkylated chalcone:
Synthesis, biological evaluation,
and docking simulation as potent
Novel

antimalarial agents.

aminoalkylated chalcone:
Synthesis, biological evaluation,
and docking simulation as potent
antimalarial agents. 2020;10(6):1-
5.

Adam RW, Al-Labban HM,
Kadhim IN, Aljanaby AA.

Synthesis, characterization, and

antibacterial activity of some new

pyrimidine  derivatives  from
chalcone derivatives. Drug
Invention  Today. 2019  Jul

1;11(7):1732-9.
Shaik A, Bhandare RR, Palleapati

IJBPAS, July, 2025, 14(7)

3993



Vala M et al

Review Article

[62]

[63]

[64]

[65]

K, Nissankararao S, Kancharlapalli
V, Shaik S. Antimicrobial,
antioxidant, and anticancer
activities of some novel isoxazole
ring containing chalcone and

derivatives.

2020 Feb

dihydropyrazole
Molecules.
26;25(5):1047.
Karaca H, Kazanci S. The metal
sensing applications of chalcones:
The synthesis, characterization and
theoretical calculations. Journal of
Molecular Structure. 2022 Jan
15;1248:131454.

Joshi MJ, Vekariya PB, Dodiya BL,
Ghetiya RM, Joshi HS. Synthesis
and biological study of some new

chalcones and oxopyrimidines

containing imidazo [1, 2-a]
pyridine nucleus. Journal of
Heterocyclic ~ Chemistry. 2012

Jan;49(1):130-4.

Hamza AN, Idris AY, Musa AM,
Olorukooba AB. New Quinolinyl
Potential

Chalcones with

Antiplasmodial Activity: Synthesis

and In Vivo Studies On
Plasmodium Berghi. Azhar
International Journal of

Pharmaceutical ~and  Medical
Sciences. 2023 Jun 1;3(2):30-9.

Hirapara AV, Baluja SH. Synthesis,
characterization and antimicrobial

activity of pyrazolo chalcone

[66]

[67]

[68]

[69]

[70]

compounds. World  Scientific
News. 2019(115):242-59.

Tiecco M, Germani R, Cardellini F.
Carbon—carbon bond formation in
acid deep eutectic solvent:
chalcones synthesis via Claisen—
Schmidt reaction. RSC advances.
2016;6(49):43740-7.

Climent MJ, Corma A, Iborra S,
Velty A. Activated hydrotalcites as
for the

catalysts synthesis of

chalcones of  pharmaceutical
interest. Journal of Catalysis. 2004
Jan 25;221(2):474-82.

Jayapal MR, Prasad KS, Sreedhar
NY. Synthesis and characterization
of 2, substituted

Socl2/Etoh.

5-dihydroxy
chalcones  using
International Journal of Pharmacy
and  Pharmaceutical  Sciences.
2010;1(4):361-6.

Fikroh RA, Matsjeh S, Anwar C,
Nurohmah BA. Green Synthesis Of
Halogen Substituted Chalcone
Against Cervical Cancer (Hela)
Cell Lines.

Insecta: Integrative

Science Education and Teaching

Activity Journal. 2023 May
31;4(1):1-8.
Makwana JC, Dabhi RC,

Shrivastav PS, Maru JJ. Recent
Progress in

Friendly Methods for Chalcone

Environmentally-

Synthesis. Letters in Organic

IJBPAS, July, 2025, 14(7)

3994



Vala M et al

Review Article

[71]

[72]

[73]

[74]

[75]

Chemistry. 2024 Jan 1;21(1):29-39.
Shntaif AH. Green synthesis of
chalcones  under  microwave
irradiation. International Journal of
ChemTech

2016;9(02):36-9.
Asiri AM, Khan SA. Synthesis and

Research.

anti-bacterial activities of a bis-
chalcone derived from thiophene
and its bis-cyclized products.
Molecules. 2011 Jan 12;16(1):523-
31.

Burmaoglu S, Ozcan S, Balcioglu
S, Gencel M, Noma SA, Essiz S,
Ates B, Algul O. Synthesis,
biological evaluation and
molecular docking studies of bis-
chalcone derivatives as xanthine
oxidase inhibitors and anticancer
agents. Bioorganic chemistry. 2019
Oct 1;91:103149.

Abdel-Aziz HA, Al-Rashood KA,
ElTahir KE, Ibrahim  HS.
Microwave-assisted Synthesis of
Novel 3, 4-Bis-chalcone-N-
arylpyrazoles and Their Anti-
inflammatory Activity. Journal of
the Chinese Chemical Society.
2011 Dec;58(7):863-8.

Chitra M, Rajendran TV,
Duraipandi S, Rajan YC, Jonathan
DR. A study on the synthesis and
bactericidal activity of certain

copolyesters containing

bischalcone moiety in the main
chain. Indian Journal of Science
and Technology. 2010 Aug 1:890-
3.

IJBPAS, July, 2025, 14(7)

3995



