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Abstract
Chalcones and their analogues has become a popular target in the recent years. Researchers have
discovered new chalcones which produce a variety of medicinal and biological effects. This chalcones
synthesized and evaluated so far have shown antimicrobial, antifungal, anti-mycobacterial,
antimalarial, antiviral, anti-inflammatory, and antioxidant, antileishmanial, anti-tumor and anticancer properties. This review highlights the synthesis and pharmacological properties of chalcones.
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Introduction
The 1, 3-diphenylprop-2-en-1-one frame is best known
as‘‘chalcone’’.It is also known as benzalacetophenone and
benzylidene acetophenone. It belongs to a flavonoid family. It
is a type of open chain flavonoid having two aromatic rings
that are linked by an aliphatic three carbon chain. The presence
of a double bond in conjugation with a carbonyl group is
believed to be responsible for its biological functions, and the
removal of the double bond makes it biologically inactive.
Chalcone is a unique template associated with several
biological functions such as antioxidant, anticancer, antiinflammatory, antibacterial, antifungal, antiviral, antitubercular,
antimalarial, antileishmanial, antihyperglycemic, tyrosine
inhibitory and vasorelaxant activity.

Literature Review

Biological activities
Antimicrobials: Synthesized antimicrobial agents, a series of
chalcones. All compounds are tested for their antibacterial and
antifungal activities by cup plate method. 3-hydroxybenzaldehyde and 1-(4-fluoro–phenyl)-ethanone used as a
starting materials they are converted to chalcones in the
presence of alkali and yield a product 1-(4-fluoro-phenyl)-3-(3hydroxy-phenyl)-propanone (1). 1-(4-fluoro-phenyl)-3-(3Nitro-phenyl)-propanone (2). Compounds were tested for their
in vitro antimicrobial activity against Escherichia coli,
Pseudomonas aeruginosa and antifungal activity against
Aspergillus niger, Aspergillus flavus. By measuring the
blocking area in mm. Showed antimicrobial activity is
performed by paper disc plate at a concentration of 100 μg/ml
[1].

Chemistry of chalcones

Synthesized series of chalcones in which they were tested for
their
antibacterial activity against both gram-positive bacteria
In chalcones, two aromatic rings and an electrophilic α, βnamely,
Bacillus pumilis, Bacillus subtilis and twounsaturated carbonyl systems are in a continuous bond. It may
gram
negative
bacterium Escherichia coli, Proteus vulgaris
be the reason for their low redox potential, stability, electron
using
the
cup
plate
method. Compounds containing electron
transfer reaction and more importantly for its promising
releasing
groups
such
as methoxy and hydroxyl have shown
biological functions (Figure 1). Therefore, chalcones are a class
better
anti-bacterial
activity
than others without those groups.
of compounds that have great therapeutic potential against
Compounds
with
pharmacophores
such as chloro, dichloro
various diseases. Chalcones have the ability to exist in both the
and
fluoro
groups
showed
additional
antifungal activity. The
forms that is cis and trans. Chalcone is a synthon for various
presence
of
active
keto
group,
unsaturated
in chalcones, is
heterocycles with excellent pharmaceutical activities.
found
to
be
responsible
for
its
anti-bacterial
activity
Interestingly, chalcones are associated with a good yield with
(Table
1).
The
synthesized
compound
1-(2
bromo
Claisen-Schmidt acid or base-catalysed condensation.
phenyl)-3-(2, 4 dichloro–phenyl)-propanone
(3)
gives
important activity against B .pumilis, B. subtilis and E. coli
[2].

Figure 1. General structure of chalcone.
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Table 1. Antibacterial activity and antifungal activity against both gram-positive and gram negative bacteria.
Compound

(Gram negative)

reference

Antifungal
against

Antibacterial
against (Gram
positive)

100 ug/mL

Aspergillus niger

-

Escherichia coli

[1]

100 ug/mL

Aspergillus flavus

-

Pseudomonas
aeruginosa

[1]

-

-

Bacillus pumilis

Escherichia coli

[2]

Proteus vulgaris

Bacillus subtilis

Staphylococcus aureus

-

[3]

Pseudomonas
aeruginosa

[4]

MIC

1.9 ug/ml

1. methicillin susceptible

7.8 ug/ml

2. methicillin
Resistant

5.2ug/ml

-

Staphylococcus aureus

10 mm
15 mm

-

Staphylococcus aureus
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Pseudomonas
aeruginosa

[4]
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15 mm

6.25 ug/ml

1.95 ug/ml

Candilaalbicans

-

-

[4]

-

Staphylococcus aureus

-

[5]

-

S. typhimurium

-

[5]

Anticancer: In 2013, a new report showed that chalcones were
also able to inhibit polymerization of tubulin, providing
cytotoxicity and destruction of tumor vasculature. Ahmed
kamal synthesized a novel chalcones linked imidazolones and
evaluated for their anti-cancer activity against a panel of 53
human tumour cell lines derived from nine different cancer
types that is leukemia, lung, colon, CNS, melanoma, ovarian,
renal, prostate and breast [3-5]. The compounds were screened
for their anticancer activity by measuring their effects on
percentage growth of more than two different lines for variety
of cancer. from overall observation it was observed that among

3

the compound (1) where R=4-OH-3-OMe; R1=phenyl, were
this compound shows antitumor activity (GI50) in the range
of 1.35-6.81, from the cell cycle analysis this compound
exhibited significant cell cycle arrest and it is most potent
compound then the other. Where R=4-OH-3-OMe; R1= 4methoxy phenyl (2) were this compound shows antitumor
activity (GI50) in the range of 1.35-13.9 (Table 2). Which is
less potent then the other compound [6].
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Table 2. Antitumor activity of (GI50)
Compound

Antitumor Activity (GI50 range )

Reference

1.35-6.81 μM

[6]

1.35-13.9 μM

[6]

0.78–1.97 μM

[7]

0.78–1.97 μM

[7]

5.4 ± 0.7 μM

[8]

>100 μM

[8]
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20 μM

[9]

20 uΜ

[9]

46 uM

[10]

26.9 uM

[10]

Anti-inflammatory: A chalcones Mannich base and evaluated
for their anti-inflammatory activity. Anti-inflammatory action
of chalcone Mannich base derivatives has been tested and
appears to be associated with the suppression of inflammatory
mediators, such as nitric oxide and Tumor Necrosis Factor
(TNF),
produced
by
macrophages
activated
by
Lipopolysaccharide (LPS). This protective mechanism may
result from the simultaneous inhibition of the production of
various inflammatory mediators and direct action to inhibit the
activation of transcription factors (NF-BAP-1) that regulate
inflammatory reactions [7]. In this showed a variation of the
variety acyclic conjugated styryl ketones e.g. chalcones, in
Mannich's compatible bases were generally accompanied by an
increase in bioactivity both in vitro and in vivo. Synthesized
(E)-1 (2-hydroxyphenyl)-3 (thiophen-2-yl) prop-2-en-1-one,(4)
a chalcone derivatives tested in vitro for its inhibitory activity
in chemical extracts from mast cells, neutrophils, macrophages
and microglial cells have satisfactory effects [8-10]. In this
Lipoxygenase is a class of non-heme iron containing enzymes
that contribute to the eicosanoid pathway. This enzyme is a
precursor to inflammatory mediators, leukotrienes and lipoxins
so we found it interesting to test our compounds for their
Lipooxygenase blocking activity. Perusual of IC50 values
5

shows that compound 4 and 5 is more active and more potent
[11].
Assemble three nitro-substituted chalcones and test their antiinflammatory activity in the model of carrageenan induced
edema in mice. In these three compounds were tested for
biological activity at a dose of 200 mg/kg and showed a
protective effect against oral and intraperitoneal inflammation.
This effect was dependent on time. To perform this test, an
arrangement of 7 groups, each with 6 mice, was performed.
Three of these groups received a corresponding chalcones by
oral administration. While the other three received a consistent
chalcones by intraperitoneal injection. Meloxicam was
identified as a reference drug a group of 6 mice acquired oral
administration. One dose (10 mg kg-1) for reference. After this
treatment, one dose of carrageenan 0.3% vas was used as
intraperitoneal. In the right hind of each mouse and every hour
the volume of the right hind paw of the specimen is measured
up to 7 hrs. and calculated the maximum anti-inflammatory
protective effect for every hour. In which compound the
maximum effect (58.2 ± 3.2%) was achieved 1 hour after
administration. Maximum anti-inflammatory protective effect
for (1) was maintained between 50% and 60% within 7 hours
of testing. The compound (2) recorded the highest MAPE of
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the three chalcones (68.0 ± 3.8%) and were achieved within the
first hour of testing, although 5 hours after administration
(Table 3). A compound (3) reached its highest maximum antiinflammatory Protective Effect within 2 hours after
administration (43.2 ± 3.3%); this effect was maintained steady

during testing. The highest MAPE of reference drugs (59.3 ±
3.8%) was reached 2 hours after administration and was
maintained unchanged within 7 hours of testing [12].

Table 3. This compound shows Anti-inflammatory activities.
Compound

Reference
[12]

[12]

[12]

[11]
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[11]

[13]

[13]

[13]

[14]
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[13]

Antimalarials: Malaria is a public health problem in countries
where the disease is endemic. These countries constitute over
one-fifth of the world's population. About 1 million people die
every year from Plasmodium falciparum malaria infection.
Synthesized a serious of chalcones and evaluated for their antimalarial activity against Plasmodium falciparum. Asexual
blood stages were determined. Antiplasmodial IC50 (halfmaximal inhibitory concentration) activity of a compound
against malaria parasites first in vitro provides a screen to
detect antimalarial potential in the compound. (4Benzimidazol-1-yl-phenyl)-3-(2,4-dimethoxy-phenyl)-propen-1
-one has shown most potent antiplasmodial activity in vitro
with IC50 of 1.1 Ug⁄mL, compared to licochalcone 1.43
ug ⁄mL and based on methoxy group the compound which is
having a methoxy substitution on 2 and 4th position also shows
optimum for antimalarial activity as compare to methoxy
substitution on 3 and 4 position [13-15]

hematin in vitro and its activity against cultured Plasmodium
falciparum parasites. In this a novel opportunity for the
development of sulfonamide release as antimalarials directing
the formation of b-hematin and inhibiting the development of
cultured P. falciparum parasites, which should help delay the
rapid onset of drug action in single site. The inhibition of bhematin formation was minimal in an aromatic ring of
chalcones moiety as it was found in some compounds and
larger in compounds (IC50 0.48 μM) and 14 (IC50 0.50 μM)
with a substitution of 3, 4, 5-trimethoxyl and 3-pyridinyl,
respectively (Table 4). Among the entire most active
compound lead 1 [4-N (2, 5-dichloro phenyl) sulfonyl-amide
phenyl]-3-(4-methylphenyl)-2-propen-1-one,
acting
as
antimalarial agent by inhibition of parasite P. falciparum at (1
μM) [16].

Synthesized a series of sulfonamide chalcones derivatives and
investigated for their ability to inhibit the formation of bTable 4. Antiplasmodial range of IC50.
Compound

Antiplasmodial IC50 range

Reference

1.1 Ug ⁄ mL

[15]
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1.43 ug ⁄ mL

[15]

0.48 uM

[16]

0.50 uM

[16]

1 uM

[16]
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200 nM

[17]

2 ug/mL

[18]

2 ug/mL

[18]

0.04 uM

[19]

Antivirals: Prepared or discovering new antiviral agents, from
a novel chalcones containing purine moiety was designed and
integrated by combining bioactive subunits. An antiviral
activity of derivatives was tested against Tobacco Mosaic Virus
(TMV) and Cucumber Mosaic Virus (CMV). Among all
synthesized purine moity chalcone derivatives the compound
(1) and (2) shows an excellent antiviral activity. Compounds
(1) and (2) have shown excellent treatment, a protective and
non-protective activity against TMV as well has shown
remarkable therapeutic and protective functions against CMV
in vivo [17-19]. The introduction of suitable groups to remove
electrons from the fragrant ring strengthened the anti-viral
activity against TMV [20].
J Pharm Chem Chem Sci 2022 Volume 6 Issue 5

Synthesized a series of novel 4-thioquinazoline derivatives
containing the chalcone moiety and tested for their antiviral
activity against TMV. In this bioassay results showed that most
of these compounds showed good moderate activity against
Tobacco Mosaic Virus. Among the all combinations
compounds (3) and (4) have shown appreciable protective
functions in TMV in vivo at 500 ug/ml with a 50% active
concentration level (EC50) of 138.1 and 154.8 μg/mL, (Table 5)
respectively, which was better than the commercial anti-viral
agent Ribavirin? It also provided an effective modification and
optimization tool for 4-thioquinazoline-containing chalcone
moiety to enhance antiviral activity [21].
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Table 5. Antiviral activity against TMV and CMV in EC50 level.
Compound

EC50 (ug/ml)

Antiviral against

Reference

452.4

TMV

[20]

416.2

TMV

[20]

138.1

TMV

[21]

(Tobacco mosaic virus)

154.8

CMV

[21]

(Cucumber mosaic virus)
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186.2

CMV

[22]

211.5

CMV

[22]

7.1 uM

SARS-CoV

[23]

35.85

MERS-CoV

[23]

3.2

MERS-CoV

[23]

4.7 uM

HIV-1

[23]
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Antioxidant: Synthesis various derivatives of chalcones.
These newly prepared compounds were tested for in-vitro
antioxidant activity by the Diphenyl Picryl Hydrazine (DPPH)
model. The method used was to determine the ability to block
free radicals of various antioxidants using stable free radical
such as 2, 2-Diphenyl-1-Picrylhydrazyl (DPPH) in methanol.
Most of the compound shows a 2, 4-Dihydroxy acetophenon
IC50=31.48 μg/mL. Among all compound (1) shows a most
potent compound for the antioxidant activity. the hydroxyl
group substitution pattern of rings A and B may be very
important in improving their antioxidant activity, in this 2,4Dihydroxy acetophenon and 4 hydroxy benzaldehyde is used
as a starting material to obtained a compound 1-(2,4dihydroxy-phenyl)-3-(4-hydroxy phenyl)-propanone. This is
the most potent compound [22-24].

Synthesized chalcone derivatives and tested for antioxidant
activity. This antioxidant activity are generally tested by four
methods that is DPPH free radical scavenging assay, iron
chelating assay, reducing power assay and hydrogen peroxide
scavenging assay. Compound (2) (2,5-dihydroxy-4dimethylamino chalcone) with p-dimethylamino group on Bring and 2,5’-dihydroxy group on A-ring of chalcone has
shown the most promising antioxidant activity in DPPH free
radical scavenging assay (Table 6), iron chelating assay and
reducing power assay and other compounds shows moderate
activity. The antioxidant activity of this compound (2)
increases with the dimethylamino group on position 4 [25].

Table 6. Antioxidant activity of Ic50 in DPPH Method
Compound

13

Method

Ic50 (ug/ml)

Reference

DPPH

31.48 (ug/ml)

[24]

DPPH

50 (Ug/ml)

[25]

DPPH

35 (ug/ml)

[26]

DPPH

40 (ug/ml)

[26]
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DPPH

55 (ug/ml)

[26]

DPPH

72 (ug/ml)

[27]

DPPH

50 (ug/ml)

[27]

Antileishmanial: Earlier it was found that Licochalcone A (1)
is an oxygenated chalcone and it has antileishmanial and
antimalarial activity and it also alters the ultrastructure and
function of the mitochondria of Leishmania species. Lin Zhai
and co-workers investigated the antileishmanial activity and
the mechanism of action of a group of new oxygenated
chalcones; it was found that they inhibited the growth of
Leishmania major promastigotes and Leishmania donovani
amastigotes. Treatment of hamsters infected with L. Donovani
with intraperitoneal administration of two oxygenated
chalcones resulted in a significant reduction of parasite load in
the liver and spleen compared with untreated control animals
[26-28].

Tadigoppula Narender and Co-workers has synthesized a large
number
of
a
novel
chromenochalcones.
These
chromenochalcones were screened against in vitro extracellular
promastigotes
and
intracellular
amastigotes
of
Leishmaniadonovani. The most potent compound in this series
was compound (2) with a pyridine ring-A, which showed 99%
inhibition of promastigotes at 10 ug/ml, 82% at 0.25 ug/ml and
96% at 10 ug/ml concentration against amastigotes (Table 7).
Our results disclose that chromenochalcones have potent
antileishmanial activity and further work is in progress to
improve the potency of these compounds [29].

Table 7. This compound shows Antileishmanial activity.
Compound

Reference
[28]
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[29]

[30]

[30]

[31]

[31]
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[31]

[31]

[31]

[31]

Anthelmintic: A novel quinazolinonyl chalcones and carried
out for anthelmintic evaluation in vitro against helminth
(Peritima posthuma). The compound was synthesized by
claisen-schmidt condensation reaction. These anthelmintic
activities are tested based on the paralytic and lethal time
taken for individual worms observation and 2 hrs time period
as the maximum time for parasite response to compound.
Lethality was terminated or confirmed when the worms lost
their mobility with a dull body colour. Compounds (1), (2)
have shown an important anthelmintic function and most
potent compared to standard Albendazole at 10 mg/ml
[30-32].
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Discussion
A hybrid benzimidazolyl-chalcone derivatives and evaluated
for their anthelmintic activity as compared to the anthelmintic
reference drugs that is fenbendazole and ivermectin and also
then check their nematicidal functions in vitro against
Haemonchus contortus. Structural activity relationship studies
and initial work have helped to highlight the structural features
of the nematicidal functions. This suggests that the
transformation of the phenyl group into position 1 to 1, 3diphenyl-2-propen-1-one with a benzimidazole ring induces
the possible anthelmintic activity. Among all the compound (3)
showed good nematicidal activity (LC100) at 0.002 and 0.0092
μg/ml (Table 8). The activities of these four benzimidazolyl16
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chalcones is about the same as that of fenbendazole and also
show anti-haemonchus function which is equal or more
efficient then ivermectin and compound (4) shows a potent

anthelmintic activity at 0.68 and 0.16 μg/ml [33-42].

Table 8. This compound shows anthelmintic activity.
Compound

Reference
[32]

[32]

[33]

[33]

Conclusion
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