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Drug Classification 

for Anti-malarial Agents

• Tissue schizonticide

• Blood schizonticide

• Gametocytocide

• Sporontocide (sporozooiticide)
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Life Cycle for Malarial Protozoa 
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Life Cycle for Plasmodium

• Wilson & Gisvold’s 1991-p206



Sites of Action for Anti-malarial Agents in Plasmodium Parasite
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Proteolytic Degradation of Hemoglobin by Plasmodium
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Sites of MOA for Anti-malarial Agents

• DNA intercalation:

 quinoline-methanols

 Acridines 

 4-amino-quinolines 

 8-amino-quinolines

• Dihydrofolate reductase inhibitors:              

 trimethoprim, pyrimethamine

• Dihydropteroate synthase inhibitors:

 sulfadoxine, dapsone

• Protein synthesis inhibitors:

 tetracyclines, others…

• Free radical mechanism & endoperoxide activation: alter Ca2+ stores

 sesquiterpene lactone
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Chemical Classifications of Anti-malarial Agents
• 4-Quinoline-methanols

• Acridines: 9-amino-acridine: quinacrine

• 4-amino-quinolines

• 8-amino-quinolines

• Artemisines: sesquiterpene lactones

• Biguanides

• Diaminopyrimidines

• Imidazole

• Lincosamides

• Macrolides

• 1,4-naphthoquinones

• Sulfonamides

• Sulfones

• Tetracyclines

• Miscellaneous
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Quinoline Methanols

H

10'

9'

5'

8'

6'

7'

3'

2'

4'

N
1'

9

8

7

N
1

4

2

3

10

CH211

5

6

MeO

OH
H

S
R

Quinine(8S,9R)

Quinindine(8R,9S)

Cinchonine(8R,9S;6H) Cinchonidine(8S,9R;6H)

Epiquinine(8S,9S) Epiquinidine(8R,9R)



Quinoline-Methanols: Chemistry & SAR

• Quinuclidine + 4’-Quinoline-methanol (R&Rˊ= OH & H)

• Compare toxicity & clinical application of quinine & quinidine

• Development of next synthetic agents following SAR
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Modification to Get New 

Simple Anti-malarial Agents



Development of Anti-malarial Agents 

Following Quinine as Lead Compound
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Developed 4-Substituted Quinolines from Quinine: 

Name & MOA
• Chloroquine

• Hydroxy-chloroquine

• Mefloquine

• Primaquine

• Tafenoquine

• Lumefantrine

• Piperaquine

 MOA: DNA intercalation

 weak base hypothesis: accumulation in acidic vacuoles (pH=4.8-5.2)

 ferriprotoporphyrin hypothesis: π-stacking of quinoline to porphyrin 
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Proteolytic Degradation of Hemoglobin:

Ferriprotoporphyrin Pathway
 Hematin: free heme: toxic

 Hemazoin: 

 dimeric; biocrystal; insoluble: chemically inert: not-toxic
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Metabolism of Primaquine
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Metabolism for Piperaquine
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Lumefantrine: Chemistry & MOA
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 Chemistry: modified aryl methanols: 

 Ring: fluorene

 Fat soluble: after fat meal has better oral absorption.

 MOA:

 erythrocytic schizonticide

 in combination with artemether (artemisinin)
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Sesquiterpenes: Artemisinins
• Chemistry: sesquiterpene lactone: salts & derivatives

 derived from wormwood plant qing hao: 

 applied in herbal Chinese medicine

 from artemisia annua

• Dosage forms: oral; IM; suppository

• MOA: 

• Artemisinin-based Combination Therapy (ACT) in malaria therapy

• The 2015 Nobel Prize in Physiology & Medicine:

 development of artemisinin & dihydro-artemisinin in malaria therapy



Artemisinin Derivatives

 Compare water solubility of derivatives
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MOA for Artemisinin & Derivatives

• Two proposed mechanisms:

1- free radical mechanism 

not by ROS but by free radical mechanism 

associated with endoperoxide involving a carbon radical

 heme in hemazoin form is a source of Fe2+ 

 reacts with peroxide to generate oxy radical & Fe3+: produce carbon radical

2- endoperoxide activation via iron dependent mechanism: 

 activated artemisinin: targets sarcoplasmic/endoplasmic reticulum Ca-ATPase of 

the Plasmodium falciparum: altering Ca2+ stores

 form covalent adducts to specific membrane-associated proteins after 

concentrating in erythrocytes
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