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INTRODUCTION  
 

Chalcone compounds are-unsaturated ketone involving the reactive keto-

ethylenic group (CO-CH=CH- ) which gave colored compounds due to the 

presence (CO-CH=CH ) the chromophore group: 

 

 
Fig. 1. Formula of Chalcone. 

 

Kostanecki and Tambor named “Chalcones” which have other names like 

(benzalacetophenone or benzylidene acetophenone) . Chalcones are starting 

material to synthesize many cyclic derivatives 
(1) 

like pyrazolines isoxazoles 

.Chalcone compounds have conjugated double bonds with absolute 

delocalization with two aromatic rings 
(2)

 that possess an ( p-electron system ) . 

Chalcones are naturally abundant in medical plants which including vegetables, 

fruits and natural foods.
(1)

 

Preparation of Chalcone Compounds(1):  
 

1. Claisen-Schmidt Reaction  
This method for the preparation of chalcones is the classical Claisen-Schmidt 

summarized by condensation of ketone with aldehyde in the presence of 

aqueous alkaline bases or in the presence of alcoholic alkali: 

  

 
Fig. 2. Mechanism of Chalcone synthesis. 



Synthesis of chalcones by an aqueous solution of an appropriate concentration 

of ( 30, 40, 50 or 70) %. Hydrochloric acid or Alkali as condensing agent: 

 

 
Fig. 3. Formula of Chalcone. 

2. By Suzuki Reaction(2) :  
 

Chalcones can be prepared by Suzuki through a reaction  between phenyl 

boronic acid and cinnamyl chloride or benzoyl chloride and phenyl vinyl 

boronic acid.  

3. Reaction of ketones and aromatic aldehyde ( Aldole Reaction) (3)   
 

prepared chalcones in basic medium  by reaction of ketones with aromatic 

aldehyde in ethanol: 

 

 
Fig. 4. Preparation of Aldole –Chalcone. 

4. New Method 
(4)

  
 

Prepared chalcone by reaction through condensation between aldehyde and 

ketone with pyridine or pipredine as catalyst , which gave high product: 

 

 
Fig. 5. Synthesis of High Product of Chalcone 

 



5. By Fridel –Graft Reaction
(1)

 :  
 

By reaction with aluminium chloride AlCl3: 

 

 
Fig. 6. Synthesis of High Product of Chalcone. 

Reactions of Chalcone
(5)

 :  
Chalcone compounds can be used to preparation types of heterocyclic rings  via 

ring closure reactions.  

1. Cyclization of Chalcone with di nucleophile  
 

By cyclization of chalcone with diamine compounds: 

 

 
Fig. 7. Synthesis of Seven Membered Ring From Chalcone. 

 

 

 

 

 

 

 

 

 



2. Cyclization of Chalcone with di amine compounds
(6)

  
 

Cyclic compounds were prepared via cyclization reaction  to give pyrimidine 

derivatives :  

 
Fig. 8. Synthesis of Five Membered Ring. 

 
Fig. 9. Synthesis of Six Membered Ring. 

 

 

 

 

 

 

 

 



Medical Applications of Chalcone
(7)

  
Chalcones and their derivatives have been great interest through recent years. 

Many research studies have been published, and chalcones continue to yield 

new drug investigations. Researchers have explored new procedures for the 

formation of chalcone derivatives, which have abstracted an array of medicinal 

and biological effects. These chalcone derivatives have appeared important 

antiviral effect: 

 
Fig. 10. Synthesis of Antiviral Compounds.  

While other chalcone derivatives showed greater antibacterial activity,  

Several chalcone derivatives screened as antioxidant: 

 
Fig. 11. Synthesis of Anibacterial Compounds. 

 

 
Fig. 12. Synthesis of Antioxidant Compounds. 

 

 

 



Antitubercular activity
(8) 

But some of chalcone derivatives tested them for anti-inflammatory, analgesic 

and Antitubercular activities: 

 
Fig. 13. Synthesis of Antibercular Compounds. 

Anticancer activity
(9)

  
Chalcone derivatives have been studied as anticancer which showed good 

results in studies as a drugs: 

Fig. 14. Synthesis of Anticancer Compounds. 
Anti-HIV activity

(10)
  

Chalcone derivatives have been screened as anti- HIV which indicated to good 

results in studies as a drugs: 

 
Fig. 15. Synthesis of Anti-Hiv Compounds. 

 



Several chalcone derivatives appeared a broad spectrum of pharmaceutical and 

biological effectiveness like antimicrobial, antifungal, antimalarial, antiviral, 

anti-inflammatory, antileishmanial anti-tumor and anticancer properties . The 

alpha , beta -unsaturated carbonyl system in chalcones makes them biologically 

active: 

 
Fig. 16. Synthesis of Antimalaria Compounds. 

Other researchers prepared bis-( chalcone group): 

 

 
Fig. 17. Synthesis of Bis-Chalcone Groups. 

Some of them screened as antifungal compound due to (chalcone group with 

heterocycle ) in same compound: 

 
Fig. 18. Synthesis of Antifungal Compounds. 



Chalcone derivatives have a great applications in chemical fields like 

coordination chemistry as a ligands , medical chemistry as antibacterial , 

anticancer , antifungal , in analytical chemistry as a reagents, and other uses. 

Chalcone hybrids and their antimalarial activity: 

Malaria ruins a genuine all inclusive wellbeing danger and tremendous financial 

difficulty to infection endemic countries. Although expanded consideration and 

new affirmation to the suppression of malaria, which has been caused for over a 

million of deaths consistently, and drug protection from each new 

chemotherapeutic methodology has grown, particularly in Plasmodium 

falciparum, the parasite causing practically all malaria-related deaths 
(11)

. It is 

the most common and deadliest disease that occurred in 2015 with 429,000 

deaths from 212 million medical cases, particularly pregnant women’s and 

children’s, according to 2016 data of World Health Organization (WHO
)(12)

. 

Human Malaria, a critical scrounging syndrome transmitted by mosquitoes, is 

four types such as, Plasmodium ovale, P. vivax, P. falciparum, and P. malariae. 

Among them the first two are widespread and Plasmodium falciparum is more 

fatal species, mainly found in Africa 
(11)

, accumulated in organ failures and 

brain capillaries foremost to coma then finally becomes death. There is an 

upward proof that the fatality of Plasmodium vivax has 

been miscalculated
(13)

. An established first-line antimalarial drugs for example, 

amodiaquine ,chloroquine  and quinine: 

 

 

 

 

 

 

 

 

 

 

 

 

are regarded as a foundation for the chemotherapy of antimalarial for long time, 

which have vanished their efficiency and utility as antimalarial drug has also 

been restricted because of the rising Plasmodium falciparum drug resistance
(11)

.. 

Malarial chemotherapy mainly involves the slaughter of asexual parasite and 

provides helpful therapy to improve its resistant system. Before the 2nd World 

War, chloroquine, quinine, pamaquine  and also mepacrine were discovered. 

Then after, in 1940s proguanil, primaquine (7, PQ), in 1950s. 

  



Chalcones are α,β-unsaturated carbonyl groups and vital flavonoid 

compounds derived from synthetic and nature products belongs to the family of 

flavonoid which remain an attraction among medicinal and synthetic chemistry 

scholars in 21st century because of their simple synthetic chemistry and a huge 

amount of replaceable hydrogen atoms to furnish a diverse structural 

compounds. Because of their simple synthetic procedure and plenty of in plants, 

these compounds have gained significant attention in the use of possible 

therapeutics 
(11)

.Till date, a huge number of chalcones have been furnished, 

which contain numerous functional groups with a broad range of clinical and 

pharmaceutical applications such as antimicrobial
(14-15)

, antibacterial 
(16) 

, anti-

Alzheimer’s
(17-18)

 ,antimalarial 
(19)

 , anticancer
(20-21)

 , anti-inflammatory, 

antiprotozoal ,anti-HIV
(10)

, antioxidant ,antiulcer
(22)

 , α-glucosidase inhibitory 

activity ,tyrosinase inhibitor  and estrogenic activities  and so on
(11)

.  Right now, 

we spread ongoing advancement in the utilization of chalcones as privileged 

scaffolds in the area of medicinal chemistry, and significant developments in 

malarial drug discovery since 2005. 

Mechanism action of antimalarial activity(11,23-24): 
Small organic molecules such as nutrients and drugs enter cells by crossing the 

surface membrane, which is made of phospholipids, cholesterol and other bio 

organics arranged in a bilayer. 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 divide or by utilization of a bearer or 

transporter protein. Antimalarials dominatingly act by parts that hope to curb a 

few periods of the parasite's life cycle. The treatment plans to catch up on the 

parasite in two unmistakable habits. One of them is to encroach upon the 

schizogonic blood sort out obligated for the signs of the contamination, that is, 

to butcher the parasite during the formative cycle. The other is to use sedates 

that hinder the progression of gametocytes, in other words, to crush the parasite 

in the tissue example of the species P. vivax and P. ovale, meddling with the 

transmission of the parasite and avoiding falls away from the faith. A few drugs 

are open for achieving these destinations, Small organic molecules such as 

nutrients and drugs enter cells by crossing the surface membrane, which is made 

of phospholipids, cholesterol and other bio-organics arranged in a bilayer. 

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 divide or by utilization of a bearer or transporter protein .Antimalarials 

dominatingly act by parts that hope to curb a few periods of the parasite's life 

cycle. The treatment plans to catch up on the parasite in two unmistakable 

habits. One of them is to encroach upon the schizogonic blood sort out obligated 

for the signs of the contamination, that is, to butcher the parasite during the 



formative cycle. The other is to use sedates that hinder the progression of 

gametocytes, in other words, to crush the parasite in the tissue example of the 

species P. vivax and P. ovale, meddling with the transmission of the parasite 

and avoiding falls away from the faith. A few drugs are open for achieving 

these destinations, where each showing in light of a specific objective to curb 

the improvement of the  parasite in the host.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 ,As chloroquine 

treatment doesn't repress protein union in P. berghei, P. lophurae or P. 

falciparum trophozoites, it has been generally acknowledged that blocking 

protein blend doesn't identify with the antimalarial activity of this medication. 

In any case, it has as of late been accounted for that high chloroquine focuses 

diminish protein amalgamation in P. falciparum trophozoites around half and 

that ribosomes arranged from also 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 removes was invigorated by the 

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. An 

issue with this component is that there is no proof that intestinal sickness 

protein combination in situ is heme subordinate. Additionally, the ideal heme 

fixation for animating protein amalgamation is adequate to cause lysis of 

confined P. falciparum trophozoites .It is accordingly improbable that the 

parasite could endure such a high cytosolic heme fixation 

 
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). 
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