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Abstract: 

 
Chalcones, believed as the originators of flavonoids and isoflavonoids are rich in edible plants. The 

biological importance of chalcones & its analogues is becoming an area of great interest nowadays. 

Chalcones & its analogues display a broad spectrum of biological activities which includes anticancer, 

antimalarial, antileishmanial, antifungal, antimicrobial, anti- inflammatory, antiviral, antioxidant, etc. 

activities. & because of their variable biological activities, chalcones & their analogues are proven 

synergistic or additive to pharmacological activities. 
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Introduction: 

 
Chalcones are open-chain flavonoids & isoflavanoids which are widely distributed in fruits, vegetables, tea 

and soya-based food products which have been the topics of huge significance for their promising 

pharmacological actions1. Chalcones are structurally one of most diverse group of flavonoids which easily 

undergo ring closure forming flavonoid framework which is isomeric crucial step for the skeletal alteration 

of chalcones. 1,3-diphenyl-2-propen-1-one is the IUPAC name of chalcone. In the general structure of 

chalcone, two aromatic rings are linked together with three carbon atoms which have α,β-unsaturated 

carbonyl system.2 due to that chalcone has low redox potential, inertness, electron transfer reactions and 

more significantly for its promising biological activities3. The chemistry of chalcones is still a magnetism 

amongst the organic pharmacists from primordial era, because of the open-chain framework and the 

ability of skeletal rearrangements, give rise to a new class of organic compounds such as azachalcones4 

,isoxazoles5, pyrazoles 6and indole grounded chalcones7. Chalcone is one of the outstanding scaffolds 

having miscellaneous biological potency including antioxidant8, anticancer9, antileishmanial10, 

antifungal11, antimicrobial12, antimalerial13, anti-inflammatory14, Antihypertansive15, Anticardiovascular16, 
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Antidiabetic17 and many more. Chalcone have fluorescent properties, these fluorescent materials are gifted 

with numerous applications such as chemical probes, fluorescent dyes, as a preservative in dyes. 

Fluorescent materials have much attention because of their promising applications like chemical probes, 

electrochromic materials, as additive in dye sensitized solar cells but more appreciably in detection during 

the development of the new drugs18. 

The aim of appraisal is to study some of the medicinally significant characteristics of chalcones and its 

analogues. 

 

 

Chalcones as Crucial Therapeutic Agents : 

Chalcones and its analogues have outstanding significance in the pharmaceutical chemistry because of their 

broad range of curative capability and pharmaceutical characteristics. Amongst the presently acknowledged 

drug candidates, chalcones are a vital class of phytochemicals that have accepted much interest due to their 

wide range of biological activities. The various pharmacologically important properties of chalcones are 

recapitulated with example in below study. 

Anticancer activity: 

Chalcones originated from natural or synthetic source showed promising activity against neoplasmic 

tissues along with antioxidant principles, via inhibition of superoxide production and lipid peroxidation. 

Naturally occurring chalcones includes, Licochalcone, Xanthohumol, Xanthoangelol, etc. Chalcone found 
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in the roots of the Chinese liquorice (Glycyrrhiza uralensis), named Licochalcone A (1) (LA) was 

demonstrated to have several bioactive characteristics like antimalerial, antiparasitic, anti-proliferative 

properties19-21.For the case of androgen-independent p53-null PC-3 prostate cancer tissues, LA stimulate 

the growth control and induces apoptosis in the infected cells 20, 22. Another precious chalcone extracted 

from hop cones (Humulus lupulus L.) named Xanthohumol (2), was suggested to have wide range of 

anticancer properties to destroy different human cell lines exhibiting Cancer via initiating apoptosis in 

human cancer tissues and stops the infected cells from spreading 22, 23. Xanthogelol 

(3) is a chalcone extract of the stem cells of Angelica keiskei, initiates apoptosis in the tumor cells via., the 

initiation of caspase-3 in malignant tumor and leukemia tissues24. 

 

Alike, to the naturally available chalcones, when the phenyl rings is substituted with methoxy, hydroxy, 

halogens, etc at particular positions enhances the anticancer behaviour of chalcones. However, some studies 

also showed that other substituents like dimethylamino, aryl/heteroarylrings either fused or substituted also 

alters the anticancer activity. Indolyl chalcones having phenyl ring A substituted with 3,4,5-trimethoxy 

group (4) was proven to be effective against pancreatic cancer cells25. 1-(N-methylindolyl)-3-

phenylpropenones (5) synthesized by Martel-Frachet and co-workers shows enhanced anticancer activity 

against urinary bladder when methoxylated.26. Patel and co-workers analysed a series of 4-hydroxy 

coumarinyl chalcones. Surprisingly, compound (6) with 2,3,4-trimethoxy substitution in aryl ring B 

exhibited more potency and selectivity against breast cancer cell lines as compared to cisplatin.27. 

 
Antimicrobial activity: 

Antimicrobial activity can be defined as a mutual term for all biologically active agents which has ability to 

inhibit the growth of bacteria, prohibit them from forming microbial clusters & it may have capability to kill 

the microorganisms. Chalcone is successfully being used as anti- infective agent from many years. After 

analysis, it is proven that upon insertion of sulfonamide moiety in chalcone (7) increases the antimicrobial 

activity of its analogues(7a-b) to a greater extent28, 29. It was reported that compound (8a-e) showed 

excellant antibacterial activity against 

S. aureus and M. luteus bacteria. The p-bromo analogues, (8c) shows potent antifungal activity on T. rubrum 
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as compared to previously known fluconazole30 and another analogue having electron donating groups 

attached(8d-e). In summary we can say that when we insert an electron withdrawing group in the 

sulphonamide chalcone the antimicrobial activity of the drug enhances to a greater extent as compared to the 

electron  donating group(8d-e). 

 

Anti‑HIV Activity 

Human immunodeficiency virus-1 (HIV-1) is the main cause of Acquired Immunodeficiency Syndrome 

(AIDS) through the demolition of T-cells upon successful entry & duplication of virus in the host’s 

body31.A remarkable chalcone was extracted by Nakagawa and co-workers from genus Desmos32. 

 

Many researchers are working on synthesizing drugs showing potent activity against HIV-1. It has been 

proven that a series of chalcone (9a-c) are the scaffolds that are dominant over HIV- 1 in lower 

concentration & was analysed to be least deadly to normal human tissues33.Further studies are required 

regarding the possible mechanism of action. 

Antidiabetic activity 

Nowadays, diabetes is rising disorder worldwide, scientists are ruthlessly discovering an efficient curing 

method. A study indicates that a dose-dependent decrease in (10) shows greater decrease in blood glucose 

level(BGL) with a dosage of 100 mg/kg (39%)34. Another study has proven that the chalcone bearing 

electron withdrawing substituent i.e., halogens, hydroxy group at ortho position on aromatic ring of 

chalcone have highest efficiency with glucose medium concentration (210 to 236 mg/dl)(11) in 

comparison with pioglitazone and rosiglitazone (230 and 263 mg/dl, respectively).Whereas chalcones with 

iodo substituent at meta position of aromatic ring (12)was comparatively more active (238 mg/dl).35 
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Anti‑inflammatory activity 

Jantan & co-workers analysed several 4-methlyamino ethanol substituted and methoxylated analogues of 

chalcone(13) ,the result of the analysis later proved that the synthesized analogues were able to conquer the 

activity of inflammatory intermediaries i.e Cyclooxygenase (COX) & lipooxygenase (LOX) efficiently. Out 

of these several compounds a compound named (E)-3- (4-((ethylamino)methyl)phenyl)-1-(5-methylfuran-

2- yl)prop-2-en-1-one(14) was the most efficient prohibitor against COX-1 and COX-2.36. 

 

Another study have been carried out which suggested that a series of Methoxylated phenyl- based 

chalcones (15 a-l) and coumarin-based chalcones (16a-c) & (16’d-f) are having better inhibitory action 

against COX-2 enzyme and reduces the production of nitric oxide. When we compare both of the 

Methoxylated phenyl-based chalcones and coumarin-based chalcones analogues collectively then it was 

demonstrated that Methoxylated phenyl-based chalcones shows better inhibitory and suppression actions37. 
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Current and Future Developments: 

The current appraisal concludes that even after decades of widespread research, chalcone still remains to be 

an outstanding scaffold for various disease-oriented innovations due to its versatile activities against 

several types of syndromes. The pharmacological vitality of chalcone is principally subjective to the 

substitutions attached to both the aromatic rings and their substitution patterns (Fig.2). Upon literature 

survey of chalcones, it can be suggested that the implementation of three strategies named, structural 

changes in both the aromatic rings, substitution of aromatic rings with electron withdrawing, electron 

donating groups, or heterocyclic moiety, etc. can enhance the pharmacological characteristics of the 

chalcones. All the detailed analysis given, proves that chalcone is a privileged compound for further drug 

discovery aiming different diseases. From this it can be predicted that chalcone based drug agents 

possessing preferred efficiency, selectivity and in vivo potency will eventually arise for clinical trials in near 

future. 
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