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Abstract: Chalcone heterocycles are important species because they are part of the keto-ethylenic, CO-

CH=CH- moiety. Chalcone derivatives containing reactive functional groups are associated with 

favorable biological properties such as cytotoxicity, antiviral, antibacterial, antifungal, antimalarial, and 

pharmacological properties. The structural modifications provide various options and have been useful 

in developing more potent medications with reduced toxicity and advantageous pharmacological 

effects. Chalcones have a significant role in both industry and academia. Many chalcones are used in 

medicine to treat various illnesses, including parasites, inflammations, gastritis, bacterial infections, and 

stomach ulcers. They can also be found in nutritional supplements and cosmetics. Nonetheless, most of 

the therapeutic potential of chalcone remains unexplored. This work aims to provide an in-depth 

overview of chalcone synthesis, highlighting the significance of chalcone research and scientists' 

ongoing efforts to synthesize and investigate the biological features of pharmacologically active 

chalcones. 
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1. Introduction 

Integrating heterocyclic moieties into the regular chemical structure using a 

biologically active scaffold is one of the most crucial procedures for creating 

pharmacologically effective candidates for the medication market. Heterocyclic scaffolds have 

been added to the synthesis process to produce a wide range of chalcones and their derivatives 

nowadays, especially those with heterocyclic moieties that demonstrate greater efficacy and 

promise for application in pharmaceutical industries as medications. This review will focus on 

the most recent advancements in synthetic techniques and the pharmacological characteristics 

of chalcone derivatives with N-heterocyclic moieties at either the A- or B-ring. 
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Heterocyclic organic compounds play a vital role in the functioning of living organisms 

in modern times, as these compounds are present in every element of the environment. This 

statement is true. The increasing number of living beings has created a scarcity of natural 

substances and pharmaceuticals containing heterocyclic compounds [1-6]. Thus, the need 

arises for novel heterocyclic compounds. The presence of a catalyst is necessary for the 

formation of such heterocycles. A wide range of heterocycles are created through different 

synthetic methods like cycloaddition, ultrasonication, etc. [1,2, 7-11]. Green catalysts are 

becoming more popular for heterocyclic synthesis due to rising awareness of the need to reduce 

pollution [3–7].  

Chalcone derivatives are α, β -unsaturated carbonyl compounds formed from the 

alkenyl moiety of a reactive ketone, 1,3-diaryl-2-propen-1-one. It belongs to the flavonoid and 

isoflavonoid family. Chalcones are natural pigments found in edible plants. They are an 

important intermediate in flavonoid biosynthesis [8], Anti-inflammatory [9–15], antibacterial 

[16–19], anticholinergic [20], analgesic [21,22], anti-leishmania activity and properties [23], 

antiplatelet [24], antioxidant of chalcone derivatives [25,26], antidiabetic [27,28], anticancer, 

[29] estrogen [30] anticancer [31,32], immune modulation [33,34], aldose reductase inhibition 

[35], acetylcholinesterase inhibition [36]. 

The chalcone derivatives also show antitubercular activity [37], antiproliferative agents 

[37], antimalarial activity [38], antiplatelet activity [39], carbonic anhydrase inhibitors [40] an 

inhibitor of microsomal enzyme glutathione-S-transferases [41], and CYP1 enzyme inhibitors 

[42], antitumor [43,44], antispasmodic [45], antiulcer [46, 47], cardiovascular [48], antiviral, 

[49], fungicidal [50–52], germicidal [53], herbicidal [54], insecticidal [55–57]. As a class of 

polyphenolic secondary metabolites, flavonoids have been shown to exhibit a wide range of 

biochemical properties, including antioxidant activity, inhibition of tyrosine kinases, cAMP 

phosphodiesterase, and stimulation of phase II metabolizing enzymes both in vitro and in vivo 

[58]. They are useful chemical reagents for the synthesis of new heterocyclic compounds. This 

review aims to analyze chalcone derivative synthesis, emphasizing the intricate details 

comprehensively. 

Chalcones are very appealing compounds due to their straightforward structure, 

simplicity of synthesis, and potential biological uses. We outline the several synthetic routes 

utilized in recent years to create chalcone derivatives and their chemistry and biological 

properties. 

Chalcones have found use not only in medicine and pharmaceuticals but also as light 

stabilizing agents, sweeteners, analytical reagents for amperometric copper estimation, 

spectrophotometric studies of germanium, and synthetic reagents for the synthesis of 

heterocyclic compounds with biodynamic behaviors [59,60]. 

Shinde et al. conducted a study on triazinone (1-(4-(4,6-dimethoxy-1,3,5-triazin-2-

ylamino) phenyl) ketene) (5) to assess its antioxidant and antioxidant properties. Prepared 

substituted benzaldehyde (6) using the Claisen-Schmidt condensation reaction in anhydrous 

methanol (as shown in Scheme 1) [61]. 

Sahoo et al. proposed a green process to combine chalcone 11(a-e) pyrimidine 

derivatives with pharmaceutical products, which is environmentally friendly, short-term, and 

has excellent results. In this work, chalcones 10(a-e) were reported by Claisen–Schmidt 

condensation of various substituted benzaldehydes 8(a-e) with acetophenones (9) in ethanol 

and basic 40% KOH. Use microwave heat as energy, react with urea in alkaline conditions, 

and irradiate for 7-10 minutes (Scheme 2) [62]. 
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Scheme 1. Synthesis of triazine-based chalcones. 

 

Scheme 2. Synthesis of Chalcones derivatives of pyrimidine 11(a-e). 

Fathimunnisa et al. Chalcones 14(a–d) was synthesized by solvent-free Claisen–

Schmidt condensation of 1-(2,4-diflurobiphenyl-4-yl) ketene (12) and various substituted 

benzaldehydes (13) with a very good yield (Scheme 3) [63]. 

Chairil Anwar et al. Chalcone derivatives 17(a-d) were developed as targeting 

compounds and tested as anti-inflammatory agents in breast (T47D) and colon (WiDr) cell 

lines. Benzaldehyde derivatives can be combined at room temperature under alkaline 

conditions using methanol as the solvent with 4-hydroxyacetophenone. (Scheme 4) [64]. 
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Scheme 3. Synthesis of (E)-1-(2',4'-Difluorobiphenyl-4-yl)-3-arylprop-2-en-1-ones.  

 
Scheme 4. Synthesis of chalcones (17a-d).  

Bui et al. reported chalcone derivatives, acetophenone derivatives, and benzaldehyde 

derivatives are prepared by condensing them in methanol and potassium hydroxide by Claisen-

Schmidt reaction and then irradiating them in an ultrasonic bath at 80°C for 8 hours and 

exhibiting xanthine oxidizing agent activity (Scheme 5) [65]. 

 
Scheme 5. Construction of chalcones derivatives.  
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Ahmed et al. synthesized a series of pyrazolone chalcones by condensing azo 

pyrazolone derivatives with various aromatic aldehydes, sodium hydroxide, and ethanol for 20 

h at room temperature. Ethyl acetyl acetate and hydrazine derivatives were refluxed in ethanol 

for 8 hours to synthesize pyrazolone derivatives. Azo pyrazolinone derivatives were 

synthesized by the condensation of pyrazolinone with a freshly prepared solution of p-acetyl 

phenyl diazonium chloride in the presence of AlCl3 (Schemes 6,7) [66]. 

 
Scheme 6. Synthesis of pyrazolinone (29a-c) and azo pyrazolinone derivatives (30a-c). 

 
Scheme 7. Synthesis of pyrazolinone chalcones 31-37B. 

Bhadke et al. proposed an efficient, green, and environmentally friendly method to 

synthesize chalcones at 80°C by condensing benzaldehyde and acetophenone with 12 mol% β-

cyclodextrin supramolecular catalyst in distilled water to obtain 94%. β-Cyclodextrin was 

successfully used in the following reaction with a yield of 90% (Scheme 8) [67]. 
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Scheme 8. Synthesis of chalcone using b-cyclodextrin.  

Bala et al. Synthesis of azulene-containing chalcones by Claisen-Schmidt condensation 

of 1-azinylcarboxaldehyde with substituted aromatic methyl ketones and solid KOH in the 

presence of ethanol at room temperature (Schemes 9,10) [68]. 

 
Scheme 9. Synthesis of Type I azulene-containing chalcone. 

 
Scheme 10. Synthesis of Type II azulene-containing chalcone. 

Alidmat et al. synthesized Bis-Chalcone derivatives as antibacterial agents through the 

reaction of 2-acetyl-5-chlorothiophene and terephtaldehyde in the presence of aqueous solution 

and methanol solution of potassium hydroxide left at room temperature for 24 hours (Scheme 

11) [69]. 
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Scheme 11. Synthesis of bis-chalcones derivatives. 

Hu et al. Synthesized bacterial inhibition activity of novel chalcones containing indole 

ring (61), condensation of intermediate (58), potassium carbonate, and CH3CN at 80°C for 1.0 

hour, then intermediate (56) was added, and the reaction mixture heated at reflux temperature. 

Intermediates (57) and (58) were synthesized using a method found in the literature. An 

intermediate (57) was carefully prepared by slowly adding a solution of methylamine to ethyl 

acetoacetate and then keeping the reaction mixture at room temperature. The p-benzoquinone, 

acetone, and then intermediate (57) were added, and the reaction mixture was stirred at 30°C 

for 120 min. After concentration, it is then recrystallized from acetone to get intermediate (58) 

(Scheme 12) [70]. 

 
Scheme 12. Synthesis of chalcones containing indole ring. 
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Chen, Y. et al. synthesized chalcones derivatives containing thioether triazole 66(a-p) 

from intermediate (63), potassium carbonate, and intermediate (65) in DMF at room 

temperature for 6-8 hours (Scheme 13) [71,52]. 

 
Scheme 13. Synthesis of chalcones derivatives containing thioether triazole. 

Chromolaena odorata (L.) yields a compound known as 2',4-dihydroxy-3',4',6' 

trimethoxy chalcone (67) along with other chalcone analogs. The potential of its anti-

inflammatory properties was investigated to mitigate lipopolysaccharide-induced 

inflammation in RAW 264.7 macrophages. The findings demonstrated a decrease in the 

production of NO and pro-inflammatory cytokines, including tumor necrosis factor-α, 

interleukin-1β, and IL-6, as a result of the combination. It effectively hinders NF-κB activation 

by preventing the initiation of inhibitory κB kinase α/β, breakdown of inhibitory κB (IκB) α, 

and movement of p65 NF-κB to the nucleus (Scheme 14) [72]. 

 
Scheme 14. Synthesis of 2',4-dihydroxy-3',4',6' trimethoxy chalcone derivatives. 

A series of novel aryloxypropanolamine71(a, b), 72(a, b), 73(a, b), and 74(a, b) have 

been developed and evaluated as potent anti-inflammatory and anti-dyslipidaemias agents. The 

compound hydroxyl-chalcone (70) was synthesized through the reaction of 4-hydroxy-

acetophenone (68) with piperonal (69) at a temperature range of 100–120°C. This reaction 

utilized either R- or S-epichlorohydrin, creating chlorohydrin intermediates 7a or 7b (Scheme 

15). The intermediates underwent cyclization in the presence of basic conditions (aqueous 

NaOH and PTC in toluene) to yield epoxy chalcones. It is worth mentioning that the 

stereochemistry of the resulting epoxy-chalcones was reversed. Specifically, S-epichlorohydrin 

produced R-epoxy-chalcone (72a), whereas R-epichlorohydrin yielded S-epoxy-chalcone 

(72b). The optically active R- or S-isomer of epoxides were heated under reflux with 5–6 
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equivalents of tert-butyl amine in methanol to produce tert-butyl-aminocarbinols73a (R-

isomer) and 73b (S-isomer) (Scheme 15) (Scheme 16) [73]. 

 
Scheme 15. Synthesis of Novel aryloxypropanolamine. 

 
Scheme 16. Synthesis of Novel aryloxypropanolamine. 

Some new fluorinated chalcones 75(a-g), 76, and 77(a-e) were synthesized and studied 

for their antibacterial activity against Mycobacterium Tuberculosis H37Rv and their 

antibacterial activity against bacteria and pathogenic bacteria (Scheme 17) [74]. 

 
Scheme 17. Synthesis of fluorinated chalcones. 

 
Scheme 18. synthesis of pyrrole-based chalcone derivatives. 

A series of pyrrole-based chalcone derivatives were synthesized through the well-

established Claisen-Schimdt condensation reaction. This compound has demonstrated efficacy 
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against CYP1 isoforms. In (Scheme18), the reaction under alkaline conditions yields a range 

of derivatives (80) by utilizing aromatic aldehyde derivatives (78) and pyrrole-based 

acetophenone (79) as the starting materials. 2-Pyrochalcone derivatives (80) can be synthesized 

through liquid or solid grinding, yielding excellent outcomes [75]. 

Ozdemir and his colleagues employed the Claisen-Schmidt condensation reaction to 

synthesize and document new pyrrolyl chalcone derivatives that effectively demonstrate 

impressive antibacterial and antifungal properties. Using the reference reaction method, the 

compounds 2-acetyl-1-methylpyrrole (81) and aryl-furfural (82) were added to a sodium 

hydroxide solution in methanol and stirred gently at room temperature for two days. After the 

reaction, the chalcone derivative (83) undergoes a meticulous purification process through 

recrystallization with ethanol. The resulting mixture is processed through filtration, washing, 

and drying to achieve a significant yield (Scheme 19) [76]. 

 
Scheme 19. synthesis of pyrrolyl chalcone derivatives. 

In a similar manner, Sharma and his colleagues accomplished the synthesis and reports 

of pyrrole-based chalcone derivatives. These derivatives were obtained through condensation 

reactions of 2-acetyl pyrrole-substituted benzaldehyde derivatives, carried out under specific 

conditions (86). As part of the process, a substituted benzaldehyde derivative (85) was 

introduced to a solution of 2-acetylpyrrole (84) in methanol. To facilitate the reaction, a 10% 

NaOH aqueous solution was incorporated, and the mixture was continuously stirred until the 

reaction reached completion. Following the completion of the reaction, the mixture was diluted 

with distilled water. The resulting precipitated product was then filtered and subjected to 

recrystallization from the EtOH/EtOAc solvent mixture, resulting in the formation of the 

chalcone derivative (86) (Scheme 20) [77]. 

 
Scheme 20. General synthesis method of pyrrolyl chalcone derivatives. 

Kasetti and colleagues have reported the anticancer activity of thiazolyl chalcone 

derivatives (93). Thiazole carboxaldehyde (91) was successfully synthesized in three steps. 

https://doi.org/10.33263/BRIAC151.012
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Initially, thiazole carboxylate (89) is generated through the reaction of benzamide (87) with 2-

chloroacetate (88). The ester moiety of compound (89) was reduced to the alcohol compound 

(90) using LiAlH4, and then the target intermediate (91) was obtained through Dess Martin 

oxidation. The synthesized aldehyde (91) reacted with aryl methyl ketone (92) in ethanol, while 

KOH was gradually added to the mixture with continuous stirring. A yellow compound was 

obtained after completing the necessary steps of filtration, washing, and drying. Ethanol 

recrystallization was employed to ensure its purity, resulting in a high yield of a pure yellow 

thiazolyl chalcone derivative (93), as depicted in Scheme 21 [78]. 

 
Scheme 21. General Synthesis of thiazolyl chalcone derivatives. 

Rupala and colleagues have reported finding imidazopyridine derivatives formed by 

combining aryl methyl ketones with aryl aldehydes in an alkaline medium. The pyridine-3-

carboxaldehyde (97) and ethanone (98) were subjected to reflux in methanol, and then NaOH 

was added as a catalyst. The unprocessed substance was cautiously placed into ice and then 

refined through recrystallization with dichloromethane, creating a compound (99) as illustrated 

in Scheme 22 [79]. 

 
Scheme 22. General Synthesis of imidazopyridine chalcone derivatives. 

Farghaly et al. have made an intriguing discovery regarding the anticancer properties 

of chalcone derivatives containing thiazole. The mixture of 4-acetylthiazole (100) derivatives 

https://doi.org/10.33263/BRIAC151.012
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was carefully combined with the aromatic aldehyde derivative (101) in pure ethanol. A solution 

containing sodium hydroxide was carefully added in small increments while thoroughly mixing 

the resulting liquid. The product was acquired through filtration and purified by 

recrystallization from a solvent mixture of ethanol and dioxane. The formation of a chalcone 

derivative based on thiazole, specifically compound (102), as shown in Scheme 23, was a 

significant outcome [80]. 

 
Scheme 23. General Synthesis of thiazole-containing chalcone derivatives. 

Durgapal and colleagues reported the synthesis of pyridyl chalcone derivatives with 

anticancer activity from 3-aminomethyl pyridine and 4-amino chalcone. The procedure 

involves 4-aminoacetophenone (103) reacting with aldehyde (104) in a simple reaction to 

obtain the 4-aminoacetophenone derivative (105). In addition, 4-aminochalcone (105) was 

acquired through a reaction with bromoacetate bromide (107) by combining them in the 

presence of DCM and TEA. Compound (107) underwent a reaction with 3-aminomethyl 

pyridine (108) in DCM using TEA base at room temperature, resulting in the formation of 

different pyridine-based chalcone derivatives (109), as depicted in Scheme 24 [81]. 

 
Scheme 24. General Synthesis of pyridyl chalcone derivatives. 

Ahmed and his colleagues have published a study on synthesizing piperazine-chalcone 

hybrid derivatives. These compounds show promise as inhibitors of vascular endothelial 

growth factor receptor 2 (VEGFR-2). A blend of the acetophenone derivative (112) and the 

corresponding aldehyde derivative (113) was dissolved in a solution of 10% sodium hydroxide 
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in alcohol and gently stirred at room temperature. Once the reaction has finished, the precipitate 

undergoes filtration, washing, drying, and recrystallization with ethanol to yield the desired 

compound (114) (Scheme 25) [82]. 

 
Scheme 25. Synthesis of pyridyl chalcone derivatives. 

Recent reports have highlighted the anti-inflammatory properties of various chalcone 

derivatives containing indole and naphthalene components. Through Claisen-Schmidt 

condensation reactions, a range of indole-based chalcone derivatives 117(a–d) can be obtained 

with satisfactory yields using aromatic ketone derivatives (115) and commercially available 

indole aldehyde derivatives (116). The indole chalcone derivatives 117(a-d) react with alkyl 

halides (118) in the presence of a base, leading to the formation of N-alkylated indole chalcone 

derivatives 119(a-m) (Scheme 26) [83]. 

 
Scheme 26. Synthesis of chalcone derivatives containing indole and naphthalene moieties. 

A group of benzimidazole-based chalcone derivatives were synthesized and evaluated 

as potential antibodies targeting Topo II using the Claisen-Schmidt reaction. The 

benzimidazole derivative (121) is synthesized through a reflux process involving O-

phenylenediamine (120) and glycolic acid in the presence of HCl. A benzimidazole-2-methanol 

compound (123) was successfully synthesized by alkylating compound (121) with benzyl 

bromide in the presence of K2CO3. Substituted benzimidazole-2-carboxaldehyde derivatives 

(124) were obtained from (123) through oxidation using the Desmartin protocol. Compound 
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(123) is synthesized via the Claisen-Schmidt reaction (124) using an appropriate acetophenone 

derivative, as illustrated in Scheme 27 [84]. 

 
Scheme 27. Synthesis of benzimidazole-based chalcone derivatives. 

Using aldol condensation processes, Pragathi and colleagues studied antibacterial 

benzimidazole-based chalcones attached to quinoline-benzimidazole-thiadiazole heterocyclic 

scaffolds. Compound (129) is formed through two condensation processes between 1,2-

dihydro-2-oxoquinoline-3carboxaldehyde (127) and benzene-1,2-diamine (128). The 

intermediate (129) is then treated with 4-methanoylbenzamidine hydrochloride (130), yielding 

the derivative (131). Compound (131) is further aldol condensation reaction with acetophenone 

derivative (132) to obtain benzimidazolyl chalcones derivative (133) as shown in (Scheme 28) 

[85]. 

 
Scheme 28. Synthesis of quinoline-benzimidazole-thiadiazole heterocyclic scaffolds. 
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Hsieh and co-workers discovered new N-substituted benzimidazolyl chalcone 

derivatives with the potential as anti-inflammatory drugs. These compounds were synthesized 

by combining benzimidazole and aromatic aldehyde derivatives under alkaline conditions. The 

compound was obtained through a reflux reaction, where the O-phenylenediamine (134) 

reaction with lactic acid in HCl was utilized. Subsequently, the oxidation reaction occurred in 

the presence of the strong oxidant potassium permanganate and solid alumina. (134). Aldol 

condensation led to the synthesis of benzimidazolyl-aryl chalcone derivatives (138). In 

addition, compound (138) underwent a methylation reaction using the appropriate reagent to 

yield compound (140), as outlined in Scheme 29 [86]. 

 
Scheme 29. Synthesis of N-substituted benzimidazolylne chalcone derivatives. 

 
Scheme 30. Synthesis of benzothiazole-based chalcones derivatives. 
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Several benzothiazole-based chalcones have been found to exhibit promising inhibitory 

activity against the thymidylate kinase (BmTMK) enzyme. Various phenol and 

hexamethylenetetramine derivatives were dissolved in TFA at 120°C while continuously 

stirred, resulting in the successful production of a compound (142) with a high yield. A 

compound (142) and various ketone derivatives (143) were dissolved in 10% KOH and ethanol. 

The resulting solution was then refluxed to yield a compound (144). The ortho-substituted 

chalcone derivative (144) and 2-hydrazinobenzothiazole (146) mixture were dissolved in 

ethanol and thoroughly blended. Allow the mixture to sit undisturbed for 3–4 hours until the 

desired benzothiazole-based chalcone derivative (145) is formed, as illustrated in Scheme 30 

[87]. 

2. Chalcones Derivatives and its Biological Activities 

The synthesis section provides a concise overview of chalcone derivatives that 

incorporate heterocyclic scaffolds, including pyrrole, imidazole, thiazole, pyridine, piperazine, 

indole, benzimidazole, benzothiazole, and quinoline. The section also describes the diverse 

range of biological activity these derivatives exhibit. This section will discuss the potential, 

biological activities, and treatment challenges of chalcone derivatives that incorporate N-

heterocyclic scaffolds in medicinal chemistry. The chemical names are stimulating, and 

published data illustrate the significance of the α, β-unsaturated carbonyl group for medication 

use and biological efficacy [88]. Both natural and synthetic compounds that include N-

heterocyclic scaffolds demonstrate diverse therapeutic properties, including antibacterial, 

antifungal, and anti-leishmania activity (Figure 1, 2) [89]. 

 

Figure 1. Chalcones biological evaluation.  

 
Figure 2. Biological active chalcones.  
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3. Chalcones with Antibacterial Activity 

Chalcone derivatives and their heterocyclic structures form the basis for antibiotic 

development. Shaik and his colleagues reported the synthesis of a new bioactive isoxazolyl 

chalcone and its derivative dihydropyrazole. Every synthetic product undergoes testing to 

determine its antibacterial efficacy against a mixture of Staphylococcus aureus and 

Pseudomonas aeruginosa. Every chemical demonstrates antibacterial action. The medication 

containing the 2,4,6-trimethoxyphenyl ring (150) exhibited greater antibacterial activity than 

ciprofloxacin (Figure 2). Furthermore, the produced compounds have antifungal, antioxidant, 

and anticancer properties [90-92]. 

In a study conducted by Meshram and colleagues, they investigated the synthesis of 

chalcone derivatives that incorporated the oxadiazole moiety using the Claisen-Schmidt 

condensation reaction. An assessment was conducted to determine the compound's 

effectiveness against various bacteria, including Staphylococcus aureus, Streptococcus 

pyogenes, E. coli, and Pseudomonas aeruginosa. Antimicrobial agents and bacterial 

microdilution methods were employed for this evaluation. While all the compounds that were 

evaluated had a strong anti-inflammatory effect, compounds (151) and (152) demonstrated the 

highest potency (Figure 3). The antibacterial activity of chalcone derivatives is increased when 

they contain an oxadiazole ring and a benzimidazole skeleton since these heterocyclic moieties 

are incorporated into the molecule [93]. 

 
Figure 3. Antibacterial active chalcones. 

4. Chalcones with Antifungal Activity 

Osmaniye and colleagues conducted a study on the synthesis of imidazolyl chalcones. 

These chalcones were composed of 4-substituted benzaldehyde derivatives of imidazole-

acetophenone and were created via the Claisen-Schmidt condensation procedure. The efficacy 

of the synthesized drug was evaluated against four strains of Candida, namely Candida 

albicans (ATCC 24433), Candida krusei (ATCC 6258), Candida parapsilosis (ATCC 22019), 

and Candida glabrata (ATCC 90030). The study also included comparing the medication with 

acute ketoconazole and ketoconazole in combination with pesticide data. Fluconazole. 

Compound (148) was shown to be effective against all Candida species as an antibiotic versus 

ketoconazole and was evaluated as the most effective compound in the series. Similarly, 

Sunitha and her colleagues described the production of biscisoxazole compounds combined 

with chalcone compounds. Various synthetic antibiotics were evaluated for their effectiveness 

against Microsporumcanis, Microsporum gypsum, and Epidermophyton floccosum. The 

antibiotics were combined with nystatin (75) and tested at 100 μg/mL concentration. 

Compounds (153), (154), (155), and (156) were found to have the highest anti-inflammatory 

properties and also showed strong anti-inflammatory properties (Figure 4) [94, 95]. 
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Figure 4. Antifungal active chalcones. 

5. Chalcones with Antioxidant Activity 

A recent study by Bhat and their colleagues unveiled a novel collection of bioactive 

chalcone derivatives that incorporate 1,2,3-triazolyl groups. The synthesis of these derivatives 

was accomplished by the Claisen−Schmidt reaction. The antioxidant capabilities of these 

compounds were subsequently evaluated using the ABTS antioxidant test technique, which 

quantifies the capacity of a chemical to eliminate free radicals. The assessment of the 

antioxidant activity demonstrated that most of the examined compounds exhibited a range of 

moderate to outstanding DPPH and ABTS radical scavenging capabilities compared to the 

positive control, ascorbic acid. Two distinct compounds, (157) and (158), exhibited exceptional 

efficacy and potency. Compound (157) featured a 3,4-dimethyl phenyl group, whilst compound 

(158) possessed a 1,3-(biphenyl)-1Hpyrazole group connected to the third position of the 

chalcone moiety. These compounds exhibited notable DPPH radical scavenging capacity, with 

IC50 values of 15.33 and 14.48 μM, respectively, compared to ascorbic acid, which had an 

IC50 value of 12.27 μM. Moreover, the ABTS assay method verified the antioxidant activity 

of compounds (157) and (158), exhibiting inhibition percentages of 80.4% and 81.8%, 

respectively, compared to the positive control ascorbic acid, which displayed 88.5% inhibition 

[96]. 

A study by Kumari and their colleagues found that the arylic substitutions with 

pyrazolic chalcones, synthesized through Claisen−Schmidt condensation, showed strong 

antimicrobial and antioxidant properties. The antioxidant potential of these compounds was 

assessed using the DPPH method, with ascorbic acid as the standard reference. Compound 

(159) exhibited significant radical scavenging activity with an IC50 value of 88.04 μg/mL, 

whereas the standard drug ascorbic acid demonstrated a 48 μg/mL value. Overall, these 

findings emphasize the impressive antioxidant activities of the synthesized chalcone 

derivatives and their wide range of potential applications in various fields (Figure 5) [97]. 
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Figure 5. Antioxidant active chalcones. 

6. Chalcones with Antimalarial Activity 

Numerous antimalarial drugs, such as artemisinin derivatives, are currently in use. 

However, the development of resistance to these drugs is a significant concern, as it contributes 

to the widespread malaria epidemic and undermines efforts to control the disease. To address 

this issue, it is crucial to develop new vaccines, particularly targeting the Plasmodium 

falciparum virus responsible for causing severe malaria [98]. Jyoti and co-workers have 

recently published a study on synthesizing indolyl chalcone derivatives and their evaluation for 

in vitro antibacterial activity against the Plasmodium falciparum NF54 strain. Compound (160) 

demonstrated exceptional efficacy against Plasmodium, exhibiting an impressive IC50 value 

of 2.1 mM/L. In previous studies, molecular hybrids were created using suitable linkers by 

combining the quinoline moiety with different chalcone derivatives.[100] The effectiveness of 

these molecular hybrids was evaluated against the drug-susceptible P. falciparum strain 

(NF54). Compounds (161), (162), and (163) demonstrated the highest potency against 

Plasmodium activity. When focusing on multidrug-resistant P., specifically Plasmodium 

falciparum, compounds (161) and (162) showed limited effectiveness against K1 (Figure 6) 

[100]. 

 
Figure 6. Antimalarial Active chalcones. 

Three chalcone derivatives 164(a-c) were synthesized through the Claisen-Schmidt 

condensation reaction of chloroacetophenone and vanillin. After this reaction, the amine group 

is added through the Mannich reaction. The compound's antimalarial activity was tested against 

the P. falciparum strain (3D7), and molecular docking was conducted. Based on molecular 

docking and biological testing, it was determined that the 164(b)-component exhibited superior 

synthetic properties (Figure 7) [101].  
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Figure 7. Derivatives of antimalarial active chalcones.  

7. Chalcones with Antiviral Activity 

A series of chalcone derivatives with pyridine were synthesized, and chemical analysis 

was performed to assess their antibacterial effectiveness. Many newly created medications 

have antibodies targeting the cucumber mosaic virus (CMV). Several drugs have been 

scientifically proven to have anti-inflammatory properties. Chalcone derivatives (165) exhibit 

therapeutic, inactivating, and anti-inflammatory properties. In addition, chalcone (166) 

demonstrated impressive effectiveness against CMV, as shown in (Figure 8) [102]. 

 
Figure 8. Chalcones with antiviral properties. 

4. Conclusions 

The chalcone compound holds significant importance within the realm of organic 

heterocycles. We have completed a review on this topic. During our extensive research for this 

review, it became evident that chalcone inhibitors serve as highly reliable indicators of 

biological activity. Chalcones exhibit many activities, including antibacterial, antifungal, 

antioxidant, antiviral, and antimalarial properties. It is highly regarded as a valuable tool for 

synthesizing novel organic heterocyclic compounds. This review presents a study conducted 

by researchers on chalcone derivatives. This review will be valuable for researchers looking to 

develop chalcones and other pharmacologically active drugs. 
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