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ABSTRACT: 

Malaria is still a major health problem prevailing in 

many south asaian countries. Malaria is basically 

caused by Plasmodium species like P. falciparum, 

P. ovle , P. vivax, P.malariae. Drugs like artemisnin 

is formally being used for treatment of malaria are 

difficult synthesize in laboratory and are very 

expensive . Chloroquine resistant strains of 

Plasmodium is a major set back control and 

treatment of malaria. So there is need to search for  

an alternative synthetic, cost- effective and potent 

anti malarial drugs which can be used as 

therapeutic agents in curing Malaria. Chalcones 

obtain from plant possess various medicinal value 

like antiviral,antibacterial, antileishmanial and 

antimicrobial activites.Lichochalcone obtain from 

roots of Chinese licorice is a potent anti malarial 

drug used againt P. falciparum. Thus this paper will 

try to propose  importance chalcone moiety as 

potent anti malarial nuecleus . 

 

I. INTRODUCTION 
The malaria parasite is transmitted by a 

female Anopheles mosquito inoculating 

sporozoites into the human host. The sporozoites 

reach human liver cells, where they transform to  

next stage called the merozoite. The merozoite 

reaches the erythrocytes, through the bloodstream, 

and produce new merozoites. Some of the 

merozoites released after the brusting of the 

erythrocytes move to its next stage called 

gametocytes. Inside the midgut of mosquito sexual 

reproduction takes place, generating zygotes which 

develops into oocysts as they grow and transforms 

into sporozoites which  invades the salivary glands 

of mosquito. A major difference in the life cycle 

of P. vivax is that it completes its development 

cycle in the mosquito at lower temperatures and 

faster than P. falciparum. 

There is growing interest in natural  

products  and its pharmacological importance. 

Chalcones constitute a vital group of natural 

products. Chemically, they consist of open chain of 

flavanoids in which the two aromatic rings are 

joined by a three chain carbonyl system consisting 

of α .β unsaturated carbon. The presence of active 

α .β  unsaturated keto moiety in chalcone is 

responsible for their various biological activites. In 

recent years a variety of chalcones have been 

observed for their cytotoxic, chemoprevenive 

anticancer ,insecticidal , and anti viral activities. 

Chalcones containing hydroxyl, alkoxy groups at 

different positions in the ring have been found to 

possess various biological activites like 

anti‐bacterial, antiulcer, antileshmanial , 

antifungal, antioxidant, vasodilatory, antimalarial  

tyrosinase inhibitor and  aldose reductase inhibitor . 

Thus it provides a thrust and interest to propose 

that chalcone can be potent antimalarial agents too. 

 

Mechanism action of antimalarial activity 

Nutrients and drugs enter cells by crossing 

the  membrane which is made of phospholipids, 

cholesterol and other bio-organic molecules 

arranged in a bilayer. The biological 

membranes are embedded with proteins that may 

function as receptors and solute transporters. Thus, 

biologically active molecules like nutrients and 

drugs may cross the film either by dissemination 

through the lipid bilayer  or by utilization  

transporter protein. Antimalarials mainly act on 

few stages of the parasite’s life cycle. One of them 

is to encroach upon the schizogonic blood sort out 

obligated for the signs of the contamination, that is, 

to kill the parasite during the formative cycle. The 

other is to hinder the progression of gametocytes, 

in other words, to rid of the parasite in the tissue 

for example of the species P. vivax and P. ovale, 

inhibiting the transmission of the parasite .  

For example, chloroquine shows 

antimalarial property with various component of 

activity and which can be clarify by five diverse 

system of activity . Intestinal sickness parasites 

blend a huge assortment of proteins at various 

stages throughout their life cycle. The organic 

chemistry included is like that of other eukaryotic 

cells . In any case, it has as  been accounted that 

high chloroquine focuses diminishes 

protein amalgamation in P. falciparum trophozoites 

around half and that ribosomes arranged from also 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/phospholipid
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/bilayer-membrane
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/biomembrane
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/biomembrane
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/lipid-bilayer
https://www.sciencedirect.com/topics/chemistry/amalgamation
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treated cells are inadequate in blending 

proteins in vitro . It isn’t known whether this 

outcome holds at fixations underneath 100 nM 

outside chloroquine. Surolia and Padmanaban  also 

found that cell free protein combination in 

trophozoite removalinduces expansion of heme. 

They suggested that as chloroquine ties heme with 

high liking and parasite protein amalgamation is 

animated by heme, at that point chloroquine could 

decrease protein union in the parasite by restricting 

heme and causes lysis of  

confined P. falciparum trophozoites. 

 

 
Fig. 4. Chloroquine amasses in the food vacuole of 

the parasite. This gathering may include particle 

catching after protonation, explicit vehicle, as well 

as official to a receptor (model heme). The 

significant activity of chloroquine is to hinder the 

arrangement of hemozoin (Hz) from the heme 

discharged by the processing of hemoglobin (Hb). 

 

CHALCONE–COUMARIN HYBRIDS 

Coumarin is an important skeleton in the 

development of novel drugs and its derivatives are 

a large family of compounds associated with a 

broad range of biologically useful properties, 

including antiplasmodial and antimalarial 

activities. Thus, chalcone–coumarin hybrids are 

beneficial  scaffolds for the development of novel 

antimalarial agents. 

The chalcone–coumarin hybrids  showed 

weak to moderate activity against CQS 3D7 and 

chloroquine-resistant  strains, and all of them were 

far less potent than the reference chloroquine . The 

SAR suggested that replacement of the phenyl by 

furan-2-yl led to a significant loss of activity. 

The para-position of the phenyl ring was most 

suitable to introduce the substituents, and chloro as 

well as methyl were beneficial for the activity. 

The para-position tethered chalcone–coumarin 

were devoid of activity against multidrug-resistant 

K1 strain, while the majority of meta-position 

analogs  showed certain activity. Further study 

implied that falcipain-2 may be a plausible target 

site of the hybrids given their antiplasmodial 

potency. The most active hybrid was still far less 

potent than the reference dihydroartemisinine ,so 

this kind of hybrids still needs to be further 

modified. 

 
 

CHALCONE–QUINOLINE HYBRIDS 

Quinoline-based antimalarials like 

chloroquine, amodiaquine, and mefloquine, which 

could block haemozoin formation, are mainstays of 

chemotherapy against malaria that have been used 

in clinics. Therefore, hybridization of chalcone 

with quinoline has the potential to provide agents 

for clinical deployment in the control and 

eradication of malaria. 

The chalcone–quinoline hybrids showed 

considerable activity against P. falciparum strains. 

The SAR indicated that replacement of quinoline 

fragment by naphthalene led to loss of activity, 

while incorporation of substituents (especially 

halogen atoms and methoxy) into the C-3 and C-4 

positions of the chalcone moiety could improve the 

activity. The mechanistic study showed that these 

hybrids could inhibit sorbitol-induced hemolysis 

of P. falciparum.  

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/protonation
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/hemozoin
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Incorporation of chloro into the C-2 

position of quinoline moiety could enhance the 

activity to some extent and hybrids and showed 

potential activity against P.falciparum strains.  The 

mode of action of these hybrids seems to be similar 

to that of chloroquine and involved the inhibition 

of hemozoin formation. Further study indicated that 

hybrids with 2,7-dichloro-8-methyl at quinoline 

moiety exhibited great potency against P. 

falciparum strains.The mechanistic study showed 

that these hybrids could block heme 

polymerization. For substituents at the R position, 

introduction of halogen atoms into the aromatic 

ring could boost up anti malarial activity. 

The hybrids with carbonyl group next to 

quinoline skeleton also displayed promising 

activity against P. falciparum strain, suggesting that 

the position of the carbonyl group influenced the 

activity greatly. The docking study revealed that 

the binding orientations of these hybrids were at 

active-site amino acid residues of the falcipain-2 

enzyme. Thus, these hybrids could act as cysteine 

protease inhibitors. 

The amino tethered chalcone–quinoline 

hybrids showed weak to moderate activity against 

 P. falciparum strain. The SAR proved that the 

linker between chalcone and quinoline moiety was 

crucial for the activity, and the piperazinyl-

containing linkers were favorable to the 

activity. Biochemical studies strongly suggested 

that inhibition of hemozoin formation is the 

primary mechanism of action of these analogs. 

 

 
The 1,2,3-triazole tethered chalcone–

quinoline hybrids exhibited potential activity 

against  P. falciparum. The demonstrating  position 

of carbonyl group had a remarkable influence on 

the activity. The mechanistic study revealed that 

these hybrids could exert the antiplasmodial 

activity via inhibition of hemozoin formation. 

Moreover, this hybrid was nontoxic toward 

Chinese hamster ovarian cells .These results 

indicated that this hybrid could serve as a 

promising lead compound and deserve further 

investigation for prevention and treatment of 

malaria. 

The amide-containing chalcone–quinoline 

showed considerable activity against strain of P. 

falciparum, and the SAR revealed that replacement 

of phenyl ring by ferrocenyl resulted in loss of 

activity and showed  low cytotoxicity too.  

The furan-containing chalcone–quinoline 

hybrids  demonstrated great potency against  P. 

falciparum strains. The SAR indicated that 

extension of the alkyl linker could boost up the 

activity, but replacement of alkyl linker by the 

ether and alkylamino linkers had little impact on 

the activity. Hybrid  was found to be most active 

against P.falciparum strains, and the activity was 

not inferior to that of chloroquine . Moreover, this 

hybrid also showed low cytotoxicity . Thus, this 

hybrid could act as a promising therapeutic 

candidate for further investigation. 

 

 

MISCELLANEOUS CHALCONE HYBRIDS 

Artemisinin and its derivatives bind with 

parasite's heme, resulting in the formation of 

carbon-based free radicals which consequently 
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induce the death of the parasite. Artemisinin in 

combination with chalcone derivatives showed 

synergistic effect against P. falciparum, and 

decreased hemozoin formation in parasitized 

erythrocytes. 

The chalcone–artemisinin hybrids showed 

great potency against P. falciparum strains, and all 

of them were more potent than chloroquine. 

Therefore, they  can potentially serve as lead 

compounds for the development of novel 

antimalarial chemotherapeutic agents. 

 
 

Pyridine is an important six-membered 

heterocycle, and its derivatives which could inhibit 

diverse enzymes like dihydrofolate reductase 

(DFHR) exhibited promising activity against both 

drug-sensitive and drug-resistant even multidrug-

resistant P. falciparum strains. Chalcones are 

known to interfere with cell cycle progression, so 

hybridization of chalcone with pyridine has the 

potential to provide novel antimalarial candidates 

with multiple mechanisms of action. 

The chalcone–pyridine hybrids 

demonstrated that pyridinyl at R position was more 

favorable than phenyl ring and naphthyl group. The 

2,3,4-trimethoxy group on the phenyl ring was 

crucial for the activity, and replacement of it by 

nitro group or by monomethoxy group led to great 

loss of activity. The mechanistic study revealed 

that these hybrids could inhibit P. falciparum  and 

plays an essential role in cell cycle control and 

differentiation in P. falciparum, Besides the 

chalcone hybrids mentioned above, chalcone–

furan/thiophene, chalcone–indole, chalcone–

pyrimidine, and chalcone–sulfamide hybrids also 

showed certain antiplasmodial activity. 

 

II. CONCLUSION 
Malaria remains a global public health 

concern due to its morbidity and mortality. The 

antimalarial agents are critical for the control and 

eradication of malaria, but the increasing 

emergence of drug-resistant malaria creates an 

urgent need to develop novel antimalarial agents. 

The chalcone moiety represents a fruitful 

matrix for the development of novel antimalarials, 

and hybridization of chalcone with other 

antimalarial pharmacophores has the potential to 

provide valuable therapeutic intervention in the 

context of malaria control. Thousands of chalcone 

hybrids have been screened for their in vitro 

antiplasmodial and in vivo antimalarial activities in 

recent decades, and some of them showed 

promising potency against P. falciparum strains and 

exhibited great in vitro antiplasmodial and in vivo 

antimalarial potency. Based on the aforementioned 

findings, chalcone hybrids are useful templates for 

the development of novel antimalarial candidates. 

 

REFRENCES 
[1]. B.M. Greenwood, D.A. Fidock, D.E. Kyle

, S.H. Kappe, P.L. Alonso, F.H. Collins, P.

E. Duffy. 

[2]. Malaria: progress, perils, and prospects for 

eradication,  J. Clin. Invest., 118 (2008), 

pp. 1266-1276. 

[3]. D.G. Cabrera, F. Douelle, Y. Younis, T.S. 

Feng, C.L. Manach, A.T. Nchinda, et al. 

[4]. K.E. Battle, P.W. Gething, I.R.F. Elyazar, 

C.L. Moyes, M.E. Sinka, R.E. Howes, C.

A. Guerra, R.N. Price, J.K 

Baird, S.I. Hay, R.P.S.I. Hay, J.K. Baird (

Eds.), Advances in Parasitology, vol. 

80, Academic Press (2012), pp. 1-111. 

[5]. T. Mita, K. Tanabe, K. Kita, Spread and 

evolution of Plasmodium falciparum drug 

resistance Parasitol. Int., 58 (2009), 

pp. 201-209. 

[6]. S. Turschner, T. Efferth, Drug resistance 

in Plasmodium: natural products in the 

fight against malaria, Mini Rev. Med. 

Chem., 9 (2009), pp. 206-212. 

[7]. K. Kaur, M. Jain, R.P. Reddy, R. Jain,Qui

nolines and structurally related 

heterocycles as antimalarials,Eur. J. Med. 

Chem., 45 (2010), pp. 3245-3264. 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 6 Nov-Dec 2022, pp: 1528-1532  www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

  

DOI: 10.35629/7781-070615281532  | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 1532 

[8]. S. Kumar, T.R. Bhardwaj, D.N. Prasad, R.

K. Singh, Drug targets for resistant 

malaria: historic to future perspectives, 

Biomed. Pharmacother., 104 (2018), 

pp. 8-27. 

[9]. E.A. Ashley, A.P. Phyo, C.J. Woodrow, 

Malaria, The Lancet, 391 (2018), 

pp. 1608-1621. 

[10]. C.B. Patil, S.K. Mahajan, S.A. Katti,Chalc

one: a versatile molecule,J. Pharmaceut. 

Sci. Res., 1 (2009), pp. 11-22. 

[11]. P.S. Bhale, S.B. Dongare, U.B. Chanshetti

,Synthesis and antimicrobial screening of 

chalcones containing imidazo[1,2-a] 

pyridine nucleus,Res. J. Chem. 

Sci., 3 (2013), pp. 38-42. 

[12]. F. Mohammad, S.A. Rahaman, M.D. Moi

nuddin,Synthesis and antimicrobial 

activity of 1-(2’,4’-dichlorophenyl)-3-

(substituted aryl)-2-propene-1-ones,Int. J. 

Life Sci. Pharm. Res., 2 (2012), pp. 82-87. 

[13]. A.M. Asiri, S.A. Khan,Synthesis, 

characterization, and in vitro antibacterial 

activities of macromolecules derived from 

bis-chalcone,J. Heterocycl. 

Chem., 49 (2012), pp. 1434-1438. 

[14]. Green synthesis, characterization and 

biological evaluation of novel chalcones 

as antibacterial agents,Ara. J. 

Chem., 10 (2017), pp. S2890-S2895. 

[15]. Man Xu, Piye Wu, Fan Shen, Jiayou Ji, K.

P. Rakesh,Chalcone derivatives and their 

antibacterial activities: current 

development,Bioorg. Chem., 91 (2019), 

p. 103113. 

[16]. X. Zhang, K.P. Rakesh, S.N.A. Bukhari, 

M. Balakrishna, H.M. Manukumar, H.L. 

Q in Multi-targetable chalcone analogs to 

treat deadly Alzheimer’s disease: current 

view and upcoming advice. 

[17]. N. Yadav, S.K. Dixit, A. Bhattacharya, L.

C. Mishra, M. Sharma, S.K. Awasthi, V.K

. Bhasin,Antimalarial activity of newly 

synthesized chalcone 

derivatives in Vitro,Chem. Biol. Drug 

Des., 80 (2012), pp. 340-347. 

[18]. P.M. Sivakumar, P.K. Prabhakar, M. Dobl

e,Synthesis, antioxidant evaluation, and 

quantitative structure-activity relationship 

studies of chalcones,Med. Chem. 

Res., 20 (2011), pp. 482-492. 

[19]. H. Sharma, S. Patil, T.W. Sanchez, N. Nea

mati, R.F. Schinazi, J.K. Buolamwini,Synt

hesis, biological evaluation and 3D-QSAR 

studies of 3-keto salicylic acid chalcones 

and related amides as novel HIV-1 

integrase inhibitors,Bioorg. Med. 

Chem., 19 (2011), pp. 2030-2045. 

[20]. Bhakuni DS, Chaturvedi R (1984) 

Chemical constituents of Crotalaria 

madurensis. J Nat Prod 47:585–591. 

[21]. Chen M, Theander TG, Christensen BS, 

Hviid L, Zhai L, Kharazmi A (1994) 

Licochalcone A, a new antimalarial agent, 

inhibits in vitro growth of the human 

malaria parasite Plasmodium 

falciparum and protects mice from P. 

yoelii infection. Antimicrob Agents 

Chemother 38:1470–1475. 

[22]. Dyke SF, Kinsman RG (1981) Properties 

and reactions of isoquinoline and their 

hydrogenated derivatives. In: Grethe G 

(ed) Hetrocyclic compounds 

isoquinolines. Wiley, New York, pp 3–10. 

[23]. Lambros C, Vanderberg JP (1979) 

Synchronizationof Plasmodiumfalciparum

 erythrocytic stages in culture. J Parasitol 

65:418–420. 

[24]. Liu M, Wilairat P, Croft SL, Tan ALC, Go 

ML (2003) Structure–activity 

relationships of antileishmanial and 

antimalarial chalcones. Bioorg Med Chem 

11:2729–2738. 

[25]. Mishra N, Arora P, Kumar B, Mishra LC, 

Bhattacharya A, Awasthi SK, Bhasin VK 

(2008) Synthesis of novel substituted 1,3-

diaryl propenone derivatives and their 

antimalarial activity in vitro. Eur J Med 

Chem 43:1530–1535. 

 


