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Abstract: Heterocyclic ring containing chalcones were regarded as useful scaffolds in organic synthesis for the 

construction of biologically potent molecules. Apart from their synthetic utility, these chalcones themselves 

possess enormous amount biological applications, and also physicochemical properties. The structural 

modification, introduction of different substituents in the synthesized compounds proved to be dynamic strategies 

for enhanced biological profiles of the drugs. In this context, we have attempted to summarize the recent 

developments in the field of heteroaryl chalcones in recent years together in this review article. The emphasis 

was given for the synthetic protocols, the exploration of these chalcones to medicinally potent molecules, and 

biological activity potencies were critically discussed in depth. The discussion made on the physico-chemical 

properties, particularly of photosensing and NLO properties would be beneficial to those who are undertaken 

research in this area. 
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I. Introduction 
Chalcones are open-chain flavonoids characterized by two aromatic rings joined by a three-carbon α,β-

unsaturated carbonyl system. These classes of compounds were prepared using Claisen-Schmidt condensation of 

aromatic aldehydes and aromatic ketones, the aromatic group might be a substituted or unsubstituted phenyl, 

thiophene, furan, pyrrole, benzimidazole, indole, pyridine, quinoline, benzofuran, benzopyrrole, etc., [1-3]. In 

this review work, we focused on the recent drug discovery based on heteroaryl-chalcones. The work emphasizes 

the development in the synthetic protocols of heteroaryl chalcones, their efficacy as useful scaffolds in the 

construction of diverse classes of bioactive molecules, their biological potencies, and physicochemical properties 

of heteroaryl chalcones and their derivatives. More importantly, the strongest pharmacological molecules are 

identified based on the inhibitory properties, and cytotoxic values, a structure-activity relationship is established 

amongst the evaluated molecules, and it is helpful for the discovery of new pharmacological agents. 

 

II. Synthesis And Synthetic Applications 
A number of methods have been developed and reported in the literature 

for the synthesis of heteroaryl chalcones, amongst them, a base catalyzed Claisen-Schmidt 

condensation reaction between the aromatic aldehydes and aromatic ketones was most commonly employed 

method due to its accessible and easier to perform procedure. For instance, A series of benzofuran substituted 

chalcones were synthesized by the base-catalyzed Claisen-Schmidt reaction of the 1-(7-ethoxy-1-benzofuran-2-

yl)ethanone with different aromatic aldehydes (Scheme-1) [4]. The anti-growth effect of chalcones tested in 

breast cancer (MCF-7), non-small cell lung cancer (A549) and prostate cancer (PC-3) cell lines shows that these 

have anticancer activity showing cytotoxic effects on cancer cells. In addition, one of the chalcone induced 

apoptosis through caspase dependent pathways in prostate, lung and breast cancer cells. Adopting the same 

reaction conditions, Lokanath and coworkers synthesized (E)-1-(5-chlorothiophen-2-yl)-3-(p-tolyl)prop-2-en-1-
one [5], (E)-1-(5-chlorothiophen-2-yl)-3-(2,4-dimethylphenyl)prop-2-en-1-one[6], and (E)-3-(4-

methoxyphenyl)-1-(thiophen-2-yl)prop-2-en-1-one[7] and characterized their structure by crystallographic 

studies. 
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A series of unexpected dihydrochalcones attached with cyanoiminopyrimidine moiety in addition to 

expected cyanoaminopyrimidines were synthesized by efficient and facile method via reaction of 

cyanoguanidine with chalcones in the presence of sodium ethoxide [8].Hassan and coworkers [9] reported the 

synthesis of 4-hydroxy-1-methyl-3-(4-(2-oxo-chromen-3-yl)prop-2-enoyl)-1-phenyl-1H-pyrazol-4-yl)quinolin-

2(1H)-one via Claisen-Schmidt reaction of 3-(4-hydroxy-1-methyl-1,2-dihydro-2-oxoquinolin-3-yl)-1-phenyl-

1H-pyrazole-4-carbaldehyde and 3-(2-oxo-2H-chromen-3-yl)-1-phenyl-1H-pyrazole-4-carbaldehyde (Scheme-
2). The synthesized compounds have showed their effect of growth on some selective crop of plants. 

 
New anti-tuberculosis drugs are urgently needed to battle drug-resistant Mycobacterium tuberculosis 

strains and to shorten the current long treatment regime. In this line, Andrade and co-workers [10] developed 

chalcone-based anti-TB compounds by using an in silico design and QSAR-driven approach, and synthesized a 

series of heteroaryl chalcones (Scheme-3). Their study showed that ten compounds of the series were found to 
exhibit nanomolar activity against replicating mycobacteria, low micromolar activity against nonreplicating 

bacteria, and nanomolar and micromolar against rifampin (RMP) and isoniazid (INH) monoresistant strains 

(rRMP and rINH), and also showed good selectivity toward M. tuberculosis, with very low cytotoxicity against 

Vero cells. 

 
 

A series of coumarin-yl-chalcone derivatives were synthesized through sequence of reactions. 5-Acetyl-

4-(2-hydroxyphenyl)-6-methyl-3,4-dihydro pyrimidin-2(1H)-one (A) was prepared by multi-component one pot 

reaction of salicylaldehyde, methyl acetoacetate and urea, and was further reacted with malonic acid employing 

ZnCl2 catalyst to get 5-acetyl-4-(4-hydroxy-2-oxo-2H-chromen-8-yl)-6-methyl-3,4-dihydropyrimidin-2(1H)-

one, which on Claisen-Schmidt reaction with aromatic aldehydes in the presence of KOH produced the target 

coumarinyl chalcones (Scheme-4) [11]. The in vitro cytotoxicity evaluation results indicate that two compounds 

of the series display significant anticancer activity against human cell-lines A549 (Lung), Jurkat (Leukemia) and 

MCF-7 (Breast), and were less cytotoxic compared with standard. 

 
 

Kumar and coworkers have synthesized furan containing chalcones by the reaction of furan-2-al and 

substituted aromatic acetophenones through Claisen-Schmidt approach, and then by 1,3-dipolar cycladdition 

reactions, they transformed these chalcones to furan tethered isoxazoles [12], pyrazoles [13]; and by (3+2) 

annulation reactions to benzothiazepines [14] and 2-pyrazolines [15]. Interestingly their synthesized compounds 

have showed good antimicrobial, antioxidant and anti-inflammatory activities. A series of quinoline based 

chalcones were prepared by the reaction of formylquinolines with acetylthiophenes, and these chalcones were 

transformed to pyrazoline derivatives by their reaction with hydrazine (Scheme-5) [16], which showed 

promising antileishmanial activities. 
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Gutierreza and co-workers [17] developed a new approach for the synthesis of the chalcone (B) and bis-
chalcone (C) derivatives. Their method involves Claisen-Schmidt condensation with KOH in ethanol at room 

temperature under sonication conditions. The study shows that, some compounds of the series antioxidant 

properties. Raghavendra and coworkers initially synthesized a two series of thienyl chalcones by Claisen-

Schmidt approach, and efficiently transformed these chalcones in to biologically active lignan conjugates [18, 

19], dyestuffs [20] and pyrazole derivatives [21, 22]. 

 
 

Gurierrez and coworkers [23] developed new approach for the synthesis of chalcones, which involves 
the reaction of 5-(4-chlorophenyl)furan-2-carbaldehyde and acetophenones under ultrasonic conditions to yield 

(E)-3-(5-(4-chlorophenyl)furan-2-yl)-1-arylprop-2-en-1-ones (Scheme-6). The study indicated that the chalcones 

show antioxidant activities against singlet oxygen species. 

 
 

Sun and coworkers [24] developed an efficient method for the synthesis of ferrocenyl chalcone Schiff 

bases and their Zn(II), Pb(II), Cd(II), Ni(II) complexes using p-TsOH as catalyst (Scheme-7). The synthesized 

ligands and their metal complexes have showed promising antibacterial (S. aureus, E. coli, P. aeruginosa), 

antifungal properties (C. albicans, A. fumigatus, A. niger, A. flavus, S. cerevisiae), in particular Zn(II) complexes 

were the most active against all bacterial and fungal strains. Chalcones have been efficiently transformed in to 

biologically active pyrrolines [25], thiadiazoles [26], isoxazoles [27-29] and pyrazolines [30]. 

 
 

The increasing interest on new drug discovery is constantly up to date as drugs do not increase survival 

adequately against increasing cancer cases worldwide. Based on the reported anticancer activity of coumarin, 

chalcone and urea derivatives, Kucukislamoglu and co-workers [31] synthesized coumarin conjugated chalcone-
urea moieties (Scheme-8). The target compounds have showed promising antiproliferative activities against the 

cancer cell lines (H4IIE and HepG2), representing a promising lead for further optimization. 

 
III. Biological Applications 

The increase in antibiotic resistance due to various factors has encouraged the look for novel 

compounds which are active against multidrug-resistant pathogens. The heteroaryl chalcones and their 

derivatives possess a high degree of structural diversity and pharmacological properties. A series of indole-

derived methoxylated chalcones were shown as anti-dermatophyte agents. The in vitro antifungal susceptibility 
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testing against different dermatophytes revealed that most of compounds had potent activity against the 

dermatophyte strains. In particular, the 4-ethoxy derivative (D) found more potent [MIC’s: 0.25−2.0 μg/ml] 

against T. interdigitale, T. veruccosum and M. fulvum. and the 4-butoxy analogue (E) [MIC’s: 1−16 μg/ml] had 

the highest inhibitory activity against T. mentagrophytes, M. canis, and A. benhamiae. The results facilitate in 

the design of more effective antifungals with tubulin inhibition mechanism [32]. 

 

 
 

It was found that series of chalcones bearing bis(piperazine) linker indicated that most 

bispiperazinochalcone derivatives displayed good inhibition of NO (IC50 < 20 μM) and low cytotoxicity 
(IC50 > 40 μM), and selectively inhibited the production of IL-1β via inhibiting NLRP3 inflammasome 

activation, and were promising candidates for the treatment of NLRP3 inflammasome-driven diseases [33], the 

chalcone derived pyrazoles and 1,3,4-oxadiazoles showed antimicrobial and antioxidant activities [34]. Kannan 

and co-workers [35] designed and synthesized a library of furan-indole, thiophene-indole chalcones as a 

promising set of compounds against H37Rv strain of Mycobacterium tuberculosis. The study showed the 

compounds (E)-1-(furan-3-yl)-3-(1H-indol-3-yl)prop-2-en-1-one (F),and (E)-3-(1H-indol-3-yl)-1-(thiophen-2-

yl)prop-2-en-1-one (G) displayed high anti-tubercular activity at 50 μg/ml with MIC values of 210, and 197μM 

respectively, and were non-cytotoxic to human megakaryocytes and murine B cells. 

 

 
 

A series of ruthenocenyl chalcones (H) were synthesized by using Claisen-Schmidt reaction between 

acetyl rethenocene and aryl aldehydes, have displayed remarkable inhibitor cytotoxic activity against NCI lung 

cancer cell line with 45% inhibition and 91% inhibition against MDA-MB-4355 breast cancer cell line, 
comparable with 5-flurouracil [36]. The platinum(IV) complexes of heteroaryl chalcones have shown the reverse 

cisplatin resistance, and displayed excellent anti-tumor activities in vitro and in vivoagainst the tested human 

cancer cells and have low toxicity [37]. The chalcones with a thieno[2,3-d]pyrimidin-2-yl group were evaluated 

for their cytotoxic activity towards cultured human lung cancer A549 and colorectal HCT-116 cells. The results 

indicate that, the compound (I) of the series found most potent with IC50 values between 2.65-11.44 μM in seven 

cancer cell lines [38]. 

 

 
 

A series of chalcones with a 4-oxoquinazolin-2-yl group were screened for their cytotoxic activities. 
The compound (J) of the series is found most cytotoxic one with IC50s of 3.56 and 4.08 μM in HCT-116 and 

MCF-7 cells. The HCT-116 cells treated with compound (J) resulted in a dose-dependent accumulation of cells 

in the sub-G1 phase, which is representative of apoptotic cells [39]. The selenoprotein thioredoxin reductases 

(TrxRs) have been extensively studied as a potential target for the development of anticancer drugs. A coumarin-

chalcone hybrids developed as TrxR inhibitors for anticancer agents by Gao et al[40]. The study reveals that, the 

representative compound (K) of the series was observed as fluorescence agent, and it down-regulated the 

expression of TrxR, markedly induced ROS accumulation to activate mitochondrial apoptosis pathway, and 

inhibited cancer cell metastasis and abolished the colony formation ability of cancer cells. 
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In an attempt to identify potent and selective anticancer agents, Kumar and coworkers [41] evaluated 

1,4-dihydroindeno[1,2-c]pyrazole chalcones (L) conjugates for their antiproliferative activity against MCF7, 

A549, MDA-MB-231, HCT116 and SKBR3 human cancer cell lines. Results indicated that some compounds of 

the series showed promising activities with IC50 values of 3.82-5.33 μM on A549 cell with respect to the positive 

control. Proenca and coworkers [42] demonstrated that chalcone-chromene derivatives have anticancer 

properties in the breast cancer cells MCF-7, Hs578T and breast non-neoplastic cells (MCF-10A). The chromene 

acted as a cell migration inhibitory agent and triggered regulated cell death associated with G2/M cell-arrest and 

microtubule destabilization. A series of quinoline-chalcone hybrids (M) were designed with an anticipation to 
act as potential anti-cancer agents. The experimental results by different cytotoxic assays revealed that 

compounds found potent against all the cell lines tested with IC50 = 1.91–5.29 µM against A549 and K-562 cells. 

The findings support the antitumor potential of quinoline-chalcone derivatives for NSCLC and CML by 

inhibiting the PI3K/Akt/mTOR pathway [43]. 

 
 

Silva and coworkers [44] prepared triazole-benzimidazole-chalcone hybrids via click chemistry, 

between azide derivatives and substituted benzimidazole terminal alkynes bearing a chalcone moiety. The study 

on the anti-proliferative potential in breast and prostate cancer cell lines showed that the presence of chloro 

substituents at the chalcone ring of the triazole-benzimidazole-chalcone skeleton enhanced the cytotoxic effects. 

The benzyl group linked to the 1,2,3-triazole moiety provides more antiproliferative potential. The metal 

complexes of (E)-3-(4-(dimethyl-amino)phenyl)-1-(pyridin-2-yl)prop-2-en-1-one have shown higher 

antimicrobial activities than the free chalcones, also metal chelates exhibited moderate anticancer activities 
against MCF7 cell [45]. Ghodsi and co-workers [46] proved that quinoline-chalcone hybrids (N) have anticancer 

activities against four human cancer cell lines A2780, A2780/RCIS, MCF-7, MCF-7/MX and normal Huvec 

cells. The compounds having benzoyl group showed significant cytotoxic activity against both resistant cancer 

cells and their parents, further these demonstrated the antiproliferative activity with IC50 values ranging from 

2.32 to 22.4 μM. The benzoyl derivatives also identified as tubulin inhibitors and induced cell cycle arrest at 

G2/M phase and apoptosis. 

 
 

Kamal and coworkers [47] designed a library of phenstatin based indolyl chalcones as anticancer 

agents. The compound (E)-1-(3,4-dimethoxyphenyl)-3-(1-methyl-5-(3,4,5-trimethoxybenzoyl)-1H-indol-3-

yl)prop-2-en-1-one (O) of the series, found efficacious against the human oral cancer cell line SCC-29B, and 

reduced growth of 3D spheroids. It exhibited activity through disrupting cellular integrity and affecting glucose 

metabolism, which is a hallmark of cancer. The cellular architecture was affected by inhibition of tubulin 
polymerization. It destabilized tubulin assembly in oral cancer cells leading to loss of cell integrity. A series of 

chalcone-pyrazole hybrids were assessed for their nitric oxide (NO) and prostaglandin E2 (PGE2) suppression 

ability on IFN-γ/LPS-induced RAW 264.7 macrophage cells. It was found that the compound 3-(2,5-

dimethoxyphenyl)-1-(1H-pyrrol-2-yl)-prop-2-en-1-one (P) of the series showed remarkable inhibition towards 

PGE2 and NO production with IC50 values of 0.5 ± 1.5 µM and 12.1 ± 1.5 µM, respectively. Therefore, the 

potential of compound (P) as a new hit anti-inflammatory agent [48]. 



Heteroaryl Chalcones:Prominent Pharmacophores of Synthetic and Biological Interest 

DOI: 10.9790/5736-1406014152                            www.iosrjournals.org                                                    46 |Page 

 

 
 

Kumar and coworkers [49] reported 1H-1,2,3-triazole linked 4-aminoquinoline-chalcone/-N-

acetylpyrazoline conjugates acts as antiplasmodial agents. Results indicated that, the dependence of activity on 

the length of the alkyl chain and aromatic methoxy substituents of the chalcone. The pyrazoles derived from 

thienyl chalcones have found potent anti-inflammatory and antimicrobial agents [50]. Ferrocenyl chalcone-

triazoles coupled organosilatranes (Q) [51] were designed with the aim of amalgamating the pharmacological 

action of the constituting moieties into a single molecular scaffold, which showed good antimicrobial activities.   

The design of an acetylcholinesterase inhibitor with multifunctional properties became the perspective 

for the development of an effective drug against Alzheimer's disease. The compound 1-{4-hydroxy-3-

[(piperidin-1-yl)methyl]phenyl}ethan-1-one (R) demonstrated excellent inhibitory activity against AChE 

(IC50 1.0 nM) showing 33-fold better inhibition than donepezil, biometal chelating ability and also antioxidant 
activity. Therefore, these fascinating multifunctional proprieties make it a good candidate for the development of 

AD treatments [52].  

 
 

The optimization of the trimethoxyphenyl scaffold of parent chalcone compound by introducing 
a pyridine ring afforded a series of novel pyridine-chalcone derivatives as potential anti-tubulin agents (Scheme-

9) [53] One compound of the series showed potent activity with the IC50 values of 0.023-0.045 μM against a 

panel of cancer cell lines. The cellular mechanism studies disclosed that the compound caused G2/M phase 

arrest, induced cell apoptosis, disrupted the intracellular microtubule network and effectively suppressed tumor 

growth in vivo without obvious toxicity. 

 
 

Angiogenesis plays an essential role in tumorigenesis and tumour progression, and anti-

angiogenesis therapies have shown promising antitumor effects in solid tumors. 2-Methylestradiol is an 

endogenous metabolite of estradiol considered as a potential antitumor agent that targets angiogenesis. In this 

context, Shi and co-workers [54] have showed that 2-methoxyestradiol based chalcones posess antitumor 

activities, in which the compound (S) of the series displayed potent antiangiogenic activity by suppressing tumor 

growth in MCF-7 xenograft models without side effects, and has low toxicity.  Selim and coworkers [55] 

demonstrated that 1,2,3-triazole-chalcone hybrids have anticancer properties, the (E)-1-(1-(4-chlorophenyl)-1H-

1,2,3-triazol-4-yl)-3-(3,4-dimethoxyphenyl)prop-2-en-1-one (T) of the series, found most potent anticancer 

agent with IC50 values less than 1 μM on six cancer cell lines. It induced cell cycle arrest in RPMI-8226 and SR 

leukemia cell lines by 99.73% and 94.95% at 10 μM, at G2/M phase and triggered mitochondrial apoptotic 

pathway. 
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The dihydrotriazine-chalcones at non-lethal concentrations suppressed in vitro migration of MDA-MB-

231 breast carcinoma cells, and was correlated with a dose-dependent downregulation of PMA-induced MMP-9 

expression and secretion. The compounds also suppressed expression of inflammatory mediators inducible iNOS 

and COX-2 in LPS-stimulated murine macrophage-like RAW 264.7 cells, and TNF-α in LPS-stimulated human 

monocytes [56]. Thienyl chalcones reacted with urea and thiourea to form thiophene tethered substituted 

pyrimidin-2-one and pyrimidin-2-thiones, which showed antimicrobial activities [57,58]. Arifuddin and 
coworkers [59] reported that indolylchalcones - benzenesulfonamide-1,2,3-triazole hybrids acts as human 

carbonic anhydrases inhibitors with an interesting inhibition constants in the nanomolar range. The 

compounds (U) (18.8 nM), and (V) (38.3 nM) of the series have 13, and 6 times more potent than standard drug 

acetazolamide against hCA I isoform, respectively.  

 
 

Pancreatic lipase (PL), a crucial enzyme responsible for hydrolysis of dietary lipids, has been validated 

as a key therapeutic target to prevent and treat obesity-associated metabolic disorders. In this pretext, Huo and 

coworkers [60] reported that chalcones behaves as potent and reversible PL inhibitors. The the structural 

modifications at both A and B rings of a chalcone, confirmed that the compound (W) displayed the most potent 

PL inhibition activity, with an IC50 value of 0.33 μM.  Also, it displayed excellent stability in artificial 

gastrointestinal fluids and good metabolic stability in human liver preparations. SARS-CoV-2 is distinctly 

infective and there is a need to find a drug for this pandemic. Flavonoids exist in many traditional medicine, 

indole-chalcones are effective in fighting various diseases. Hence, flavonoids and structurally related indole 

chalcones were studied in silico for their pharmacokinetic properties like absorption, distribution, metabolism, 

excretion, toxicity and anti-SARS-CoV-2 against their proteins. It was seen that, indole chalcones (X) are 

capable of fighting SARS-CoV-2 [61]. The pyrazole derived from thienyl chalcones have promising 
antimicrobial activities [62].  

 
 

Human carboxylesterase 2 (hCES2A), one of the major serine hydrolases distributed in the small 

intestine, plays a crucial role in hydrolysis of ester-bearing drugs. The hCES2A inhibitor therapy can modulate 

the pharmacokinetic and toxicological profiles of hCES2A-substrate drugs. In this pretext, hCES2A inhibitors, 

Huo and coworkers synthesized a series of indanone–chalcone hybrids (Scheme-10) and studied their SAR [63]. 

It was found that most indanone–chalcone hybrids displayed strong hCES2A inhibition activities. Structure-
hCES2A inhibition activity relationship studies showed that introduction of a hydroxyl at the C4’ site and an N-

alkyl group at the C6 site were beneficial for hCES2A inhibition. The compound (E)-2-(4-hydroxy-3-

methoxybenzylidene)-6-(pyrrolidin-1-yl)-2,3-dihydro-1H-inden-1-one showed most potent inhibition on 

hCES2A with great specificity, and was capable of inhibiting intracellular hCES2A in living cells, and therefore, 

is a promising candidate for the development of novel anti-diarrhea agents.  

 
 

Farnesoid X receptor (FXR), a nuclear receptor mainly distributed in liver and intestine, has been 

regarded as a potential target for the treatment of various metabolic diseases, cancer and infectious diseases 
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related to liver. In this context, Fang and coworkers [64] designed a library of chalcones, flavones and 

chromenes, based on substitution and conformation restriction strategy. They were successful in identifying 

chalcones (Y) and chalcone derived chromenes (Z) as microM potent FXR antagonists, among which (Z) 

significantly decreased the plasma and hepatic triglyceride level in KKay mice. 

 
 

Coumarin-chalcone fibrates were evaluated for their PPARa/g agonist and antioxidant activities. 

Amongst them, compounds (AA) and (AB) were identified as potent PPARa and g dual agonists. Also, the 
compound (AA) exhibited greater antioxidant potency than Trolox with IC50 values of 9.40 mM [65]. Chalcone-

based dithiocarbamate derivatives potent antimicrobial activities. Of the series, compound (AC) proved to be the 

most active candidate with MIC of 8 µg/ml against both Ps12 and K4 and MBC of 32 µg/ml against Ps12 and 

16 µg/ml against K4; and compound (AD) has better DNA binding than doxurubucin with IC50 of 27.48 µg/ml, 

suggesting that it could have a role in their higher antibacterial effect [66].  

 
 

To explore anti-gastric cancer agents with high efficacy and selectivity, Liu and coworkers [67] tested 

3-(2,6,9-trisubstituted-9H-purine)-8-chalcone derivatives for their antiproliferative effects. The study showed the 

compound (AE) was most active against MGC803 cell line with an IC50 value of 0.84 μM, with high selectivity 

observed between cancer and normal cells (23.35 μM against GES-1). It inhibited colony formation and 

migration, induce the apoptosis of MGC803 cells through both the mitochondrial-mediated intrinsic and death 

receptor-mediated extrinsic pathways. DHA-chalcone-1,2,3-triazole hybrids Dehydroacetic acid chalcone-1,2,3-

triazole hybrids (AF) showed markable antimicrobial activities comparable to the standard and DHA, which 

itself an antimicrobial agent [68].  

 

 
 

Although a diverse range of chemical entities offering striking therapeutic potential against urease 

enzyme has been reported, the key challenges (toxicity and safety) associated with these inhibitors create a large 

unmet medical need to unveil new, potent and safe inhibitors of urease enzyme. In this pursuit, Aliyalbrar and 

coworkers [69] demonstrated that carbazole-chalcone hybrids, particularly, compounds (AG) and (AH) acts as 

potent inhibitors with IC50 values of 8.93 ± 0.21 and 6.88 ± 0.42 Μm. 

 
 

IV. Physicochemical Properties 
The chalcone-phthalocyanine complexes are important due to their physical properties, in particularly 

for photodiode properties. In this context, the heteroaryl chalcone-substituted phthalonitrile reacted with Co(II) 
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acetate under solid phase heating condition to form chalcone substituted metallo-phthalocyanine. The chalcone 

substituted metallo-phthalocyanine has a photodiode and photocapacitor characteristic, and therefore, can be 

applied in solar tracking systems [70]. Pyrazole derived from heteroaryl chalcones possess good NLO properties 

[71, 72]. Barreto and coworkers [73] demonstrated that, the compound (2E)-1-(4-aminophenyl)-3-(furan-2-

yl)prop-2-en-1-one monohydrate (AI) has a strong candidate for fluorescent probes, luminescent materials and 

optoelectronic devices. 

 
Coumarin-chalcone hybrids have attracted much attention in recent years due to their important optical 

properties. In this view, Zhang and coworkers [74] have studied the photophysical properties of coumarinyl 

chalcones and the sensing mechanism for H2S of a related fluorescent probe. The that fluorescence “off-on” 

effect and the fluorescent quenching mechanism of the probe revealed that the first excited state of the 

probe (AJ) is a dark state with obvious charge transfer from coumarin unit to 2,4-dinitrophenyl moiety, resulting 

fluorescence quenching via the nonradiative photoinduced electron transfer process. On the other hand, the 

excited state in the thiolysis product (AK) decayed directly to ground state, and thus the fluorescence is 

recovered. 

 
 

Chalcone and cyanopyridine derivatives have emerged as attractive light sensitive materials, with 
potential use in cell probing and optoelectronic applications. They are highly fluorescent both in solution and 

solid state and thus well-suited for OLED applications. With this in view, Shetty and coworkers [75] reported 

that chalcone derivatised cyanopyridine has dual emission in the blue and green regions and a single band in 

orange emission, in which the solid-state emission in orange region inferring its suitability for the OLED 

application. The heteroaryl chalcone derivatised benzothiazepines [76], pyrazoles [77-79], cyclobutane [80] have 

been extensively studied for physicochemical properties, and these molecules possess promising NLO 

properties. The synthesized n-alkoxy coumarin derivatives with chalcone and imine linkages (AL) and (AM) 

have exhibited optical, liquid crystal properties [81].  

 

 
 

The ferrocene containing chalcone derivative (E)-3-(2-methylpyrimidin-5-yl)-1-ferroceynlprop-2-en-1-

one has explored as intramolecular charge transfer of a bioactive ferrocenylchalcone derivative, from a strong 

electron-donor (ferrocene) to an electron-acceptor (pyrimidine) through the π-conjugated bridge [82].  

 

V. Conclusion 

The organic compounds, particularly, the chalcones with heterocyclic moieties were extensively used as 
scaffolds in the synthesis of diverse classes of compounds of biological interest. The present review concluded 

and focuses on the recent developments in the area of synthetic protocols for heteroaryl chalcones, their utility as 

building blocks, pharmaceutical perspectives, and also describes their structure-activity relationships studies.  

The discussion that made on the physical properties, particularly of photosensing and NLO properties of 

heteroaryl chalcones explore the diverse chemical structures of potent physical properties, like their utility in 

photosensing and optical switching devices. The synthetic structure and structural optimization is promising for 

potential drug design and discovery and development. 
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