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Learning Objectives 

o General aspects of designing of the antimalarial  drugs and their  history. 

o Classification of the antimalarial drugs and their  nomenclature. 

o Structure activity relationship (SAR) of the drug. 

o Mechanism of action of drug, therapeutic uses and their adverse effects. 

o Recent development in the antimalarial drugs. 

Upon completion of this presentation students are able to…understands 



INTRODUCTION 

 Malaria is an infectious disease known since ancient times.  

 The name comes from the word “mala aria” meaning bad air.  

 Malaria was associated with regions that are badly drained, swamps, and 

marshes.  

 The disease is caused by a protozoal Parasite (genus plasmodium), which Is 

carried by female mosquitos (genus Anopheles).  

 Species of genus plasmodium associated with malaria include  

       Plasmodium Vivax,  

       Plasmodium Malariae, 

       Plasmodium  Falciparum,  and  

       Plasmodium Ovale.  
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Malarial Life Cycle 
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Symptoms 

 Fever  

 Shivering  

 Pain in joints 

 Headache 

 Repeated vomiting 

 Severe  convulsions, coma 
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Classification of Antimalarials 

1. On the basis of site of action/ depending upon stage of development  

 

a. Tissue schizonticides for casual prophylaxis- e.g. Primaquine and Pyrimethamine.  

b. Tissue schizonticides for preventing relapse- e.g. Primaquine. 

c. Blood schizonticides- e.g.  Halofantrine, Pyrimethamine, Sulfadoxine, Sulfones.  

d. Gametocyotocides- e.g. Chloroquine and Quinine.  

e. Sporontocides- e.g. Primaquine. 
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2. On the basis of Chemical structure (Chemical Classification ) 

a. Aryl amino alcohol e.g. Quinine, quinidine (Cinchona alkaloids), mefloquine 

b. 4-aminoquinolines e.g. Chloroquine, amodiaquine.  

c. 9-amino acridines e.g.  Quinacrines 

d. 8-aminoquinolines e.g. Primaquine, Pamaquine 

e. Pyrimidines:  e.g. Pyrimithamine, Trimethoprim 

f. Sulphones: Dapsone,  Sulphonamides  

g. Biguanides:  Proquanil,  Chloroproguanil 

h. Peroxides e.g. Artemisinin, artemether  

i. Miscellaneous agents e.g.  Mefloquine, Halofantrine. 

j. Antimicrobials e.g. Tetracycline, doxycycline, clindamycine, azithromycin. 
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 Aryl amino alcohol e.g. Quinine, quinidine (cinchona alkaloids), mefloquine 

CINCHONA ALKALOIDS: 
 

Cinchona officinalis is a South American tree in the family Rubiaceae. The bark contains alkaloids, 

including quinine, quinidine, cinchonidine, and cinchonine as the major members constitute a unique class 

of quinoline alkaloids with tremendous impact on human civilization. 
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4 pairs of steroismoers: (-)-quinine and its dihydroform, (+)-quinidine (+)-cinchonine and its 
dihydroform, (-)-cinchonidine 
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The cinchona alkaloids are rigid molecules containing four chiral carbons. 

 

Quinine and cinchonidine has the absolute 

configuration 3(R),4(S),8(S),9(R) while quinidine and cinchonine has 

3(R),4(S),8(R),9(S).  

 

It is at the positions 8 and 9 that the chiral recognition is believed to take 

place due to hydrogen bonding groups, and the exchange of quinine for 

quinidine reverses the retention order of some enantiomers 
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 7-chloro-N-[5-(diethylamino)pentan-2-yl]quinolin-4-amine 

Mechanism of Action: 

The mechanism of action is interference with the parasite's ability to digest haemoglobin. Quinine 

and quinidine also inhibit the spontaneous formation of beta-haematin (haemozoin or malaria 

pigment) which is a toxic product of the digestion of haemoglobin by parasites. 

Chloroquine     Hydroxy chloroquine             Amodiaquine        Santoquine 

4-Amino quinolines 
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Structural similarity between quinine and the 8-aminoquinolines  and between quinine and the quinoline- 
4-methanols . 



15 

8-aminoquinolines 

4-N-(6-methoxyquinolin-8-yl)pentane-1,4-diamine 
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Mode of action:  

 

While the mechanism of action of the 8-amino quinolines is unknown, it is known that primaquine can 

generate reactive oxygen species via an autoxidation of the 8-amino quinoline group with the formation of 

radical anion. As a result, cell destructive oxidants, such as hydrogen peroxide, super 

oxide, and hydroxyl radical can be formed. 
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SAR  
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It acts at many sites within the cell including intercalation of DNA strands, 
succinic dehydrogenase and mitochondrial electron transport, and 
cholinesterase. 
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Pyrimidines:  e.g. Pyrimithamine, Trimethoprim 

 Sulphones: Dapsone,  Sulphonamides  

Dapsone 
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Peroxides e.g. Artemisinin, artemether  
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MOA :  

The artemisinins appear to kill the parasite by a free radical mechanism—not by the generation of ROS but, 

rather, by virtue of a free radical associated with the endoperoxide, possibly involving a carbon radical. It is 

proposed that the heme in the form of hemozoin within the digestive vacuole is a source of FeII, which reacts 

with the peroxide to generate an oxy radical and FeIII. 



SAR 
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Biguanides:  Proquanil,  Chloroproguanil 
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Miscellaneous Agents 
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