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ABSTRACT
Chalcones as a chemical compound has piqued attention in a variety of sectors (academia 
besides and industry). Many chalcones derivatives are now being used to treat viral 
infections, cardiovascular infections, parasite toxicity, pain, gastritis, stomach tumors, 
and food flavors and cosmetic formulation elements. However, much of the chalcones' 
medical potential is still untapped. This survey aims to discuss the importance of chalcones, 
their applications, preparations, and reactions, as well as scientists involved in the 
pharmacological screening of formatted chalcones, studying the importance of chalcones, 
and preparing pharmacologically active chalcones with biological activities. Although 
naturally occurring chalcones have long been used in traditional medicine, recent scientific 
breakthroughs have revealed that these chemicals exhibit a wide spectrum of biological 
activity in a variety of animals. It is possible to obtain these natural chemicals. Chalcones 
are chemical compounds having a wide range of biological activity used in agriculture to 
control weeds and undesired pests.
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INTRODUCTION
Chalcone is a ketone and an aldehyde (enone) that generates 
the central core of chalcones, which are a group of significant 
biological compounds. Benzylidene acetophenone, phenyl 
styryl ketone, benzalacetophenone, phenylacrylophenone, 
oxo, diphenyl, propylene, and -phenyl-benzoylethylene are 
some of the several names for chalcone.1-3 The ketoethylenic 
group (–CO–CH=CH-) is one of them (Figure 1).

Chalcones4-14 are used to make a variety of cyclic 
derivatives,15-20 such as pyrazolines and isoxazole.
Properties of Chalcone: As a solid-state reaction, this reaction 
(aldole) can be carried out without the use of any solvent. 

In high-temperature water (200 to 350°C), the reaction between 
substituted aldehydes and ketones can be achieved using the 
same starting materials. Substituted chalcones were also 
produced using a piperidine-mediated process to prevent side 
reactions such as numerous condensations, polymerizations, 
and rearrangements. The preparation of chalcones can be done 

Figure 1: Formula of Chalcone
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in a number of ways.21 Claisen–Schmidt condensation in (base 
or acid)- medium under homogenous conditions was used 
to find chalcones.22-23 With modest success, heterogeneous 
catalysts have been used in the Claisen–Schmidt reaction 
utilizing Lewis acids, Bronsted acids, or solid bases. The most 
important of them are dependent on the presence of certain 
catalysts. Claisen-Schmidt reactions to generate chalcones 
have previously been described using particular catalysts, 
such as KF-Al2O3 or 2-2-bipyridine complex to Co (OAc) 2 as 
the basic medium.24-27

Synthesis Methods of Chalcone: The catalysts are either 
powerful or weak (bases or acids). The chalcone is created 
from the aldol product in basic medium (base catalysis) 
via dehydration in (an enolate) - mechanism, whereas in 
acidic medium (acid catalysis), it is produced via (an enol)-
mechanism. The main disadvantage of this method is the 
sluggish response time; the reaction takes a few days to 
complete,28-30 as shown in Figure 2.

General Procedure for Chalcone: Place (1 mol-as-a-weight) of 
any aldehyde in a conical flask on a magnetic spin plate, add 
(1-mole) of the ketone, then (1-mL of absolute ethanol or 95% 
ethanol) to the mixture, stir, then add (0.10 mL of a 15 Molar 
NaOH solution) to the flask, stir at room temperature until it 
solidifies. After that, the majority of the formatted chalcone 
will precipitate out of the solution. Break up the solid and dilute 
with 3 mL of ice water with a spatula. Transfer the mixture to 
another (3 mL) of ice water in a tiny beaker. Suction filter, wash 
with cold water and dry the yield after completely stirring. 
Recrystallization from 95 percent ethanol should be used to 
purify chalcone-(aldol) condensation products.

Applications in Biological Fields
Chalcones and their derivatives have attracted a lot of 
attention in recent years. Many research studies have been 
published on chalcones, and fresh pharmacological studies 
are still being conducted. Researchers have investigated new 
methods for producing chalcone derivatives, which offer many 
pharmacological and biological properties. The Figure 3 shows 
that these chalcone compounds have significant antiviral 
activity.3 Other chalcone compounds had higher antibacterial 
activity,31,32 although Figure 4.

HIV antiviral action Chalcone derivatives have been 
investigated33 as anti-HIV, with promising results in clinical 
trials, as shown in Figure 5. Several chalcone compounds 
showed antibacterial, antifungal, antimalarial, antiviral, anti-
inflammatory, antileishmanial, anti-tumor, and anticancer 
effects in a wide range of pharmacological and biological 
applications. Chalcones are biologically active because of their 
alpha, beta-unsaturated carbonyl system (Figure 6).

Anticancer properties Chalcone derivatives have been 
explored as anticancer medicines with promising findings34 
(Figure 7).

Figure 7: Chalcone derivative with anticancer effect

Figure 6: Chalcone derivative with antimalarial effect

Figure 5: Chalcone derivatives with anti-HIV effect

Figure 4: Chalcone derivatives with antibacterial effect

Figure 3: Chalcone derivative with antiviral effect

Figure 2: Mechanism of Chalcone Synthesis
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Chalcones as Useful Intermediates for the 
Synthesis of Heterocyclic Compounds
Chalcones are versatile precursors for heterocyclic compound 
synthesis. Chalcones' structural change is dependent on the 
enone moiety.35 Micheal addition allows chalcones to react 
with a nucleophile. It can act as a bi-electrophile in cyclo 
condensation reactions, reacting with a bi-nucleophile, and 
this is an appealing method for synthesizing heterocyclic 
compounds.36,37 A carbonyl molecule can undergo a carbonyl 
addition reaction, resulting in hemiacetals, hemiketals, and 
schiff bases; in all of these reactions, a nucleophile attacks 
a carbonyl carbon directly. An alternative reaction route is 
available if the electrophilic carbonyl carbon is -unsaturated; 
it has a double bond at the carbon position conjugated to the 
carbonyl group. A resonance structure with a positive charge on 
the -carbon can be sketched, indicating that it has the potential 
to be an electrophilic target.

CONCLUSION
Chalcones are versatile molecules that may be used to make 
a wide range of heterocyclic compounds. Heterocycles 
have inherent reactivity, allowing for a wide range of 
rich, diverse, and productive transformations. Given the 
widespread existence of heterocycles in natural products and 
pharmaceuticals, developing innovative, quick, and efficient 
preparative methods for these structures is a pressing need 
in medicinal chemistry. There are various chalcone-based 
heterocycles, many of which have been demonstrated to 
be life-saving therapeutic agents. This essential class of 
compounds is recognized to enjoy a wide range of research-
oriented use, focused on the discovery of new pharmaceutical 
and therapeutic products due to the inherent pharmacological 
qualities demonstrated by this important class of compounds.
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