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Identification of an antimalarial synthetic trioxolane drug development candidate
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PK/PD properties
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In Vitro and In vivo activities
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Comparison of activities and toxicities of 6 & 7 
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A Fragmenting Hybrid Approach for Targeted Delivery of Multiple 
Therapeutic Agents to the Malaria Parasite
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Efficient and Stereocontrolled Synthesis of 1,2,4-Trioxolanes Useful for 
Ferrous Iron-Dependent Drug Delivery
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Trioxolane-Mediated Delivery of Mefloquine Limits Brain Exposure in a Mouse 
Model of Malaria
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Biological activity
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Parasitemia of P. chabaudi Infected Mice Treated  with a 
Single Intraperitoneal Dose of 1 or 3

Time course of plasma and brain concentrations of 1 (blue) and 3 (orange) in P. 
chabaudi infected mice treated i.p. with 50 mg/kg  3.

Brain concentrations of mefloquine (1) in 
P. chabaudi infected mice at three time 
points following i.p. administration of 10 
mg/kg 1 (black bars) or 50 mg/kg 3 (gray 
bars).
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Enantioselective Synthesis and in Vivo Evaluation of Regioisomeric
Analogues of the Antimalarial Arterolane
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In Vitro Activity of Trioxolanes 2a-j & 12a-j against W2 P. falciparum Parasites (EC50 ± SEM)
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In Vitro ADME Data for Selected Trioxolane Analogues and Controls
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In Vivo Efficacy of Trioxolanes 12a and 2a in P. berghei-Infected Mice
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Treated for 4 Days

Treated with 4 Daily doses
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In Vivo Efficacy of Matched Analogue Pairs in P. berghei-Infected Mice
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Comparison of In Vivo Efficacy of 12c & 12i in P. berghei-Infected Mice

Various Dosing Levels Less frequent dosing 

Single or Repeated Dose
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Conclusions

• Unusual Fe(II)-dependent pharmacology of antimalarial 1,2,4-trioxolanes necessitates an equally 
unusual approach to their optimization

• New endoperoxides needs to be identified that more rapidly kill P. falciparum K13 mutant ring 
forms while retaining stability toward endogenous Fe(II) sources in the host.

• The trans-3″ side chain modulates peroxide reactivity in a pharmacologically relevant regime
• Two novel analogues (12c & 12i) were identified that exhibited in vivo properties superior to 2a in the 

P. berghei model and one (12i) that afforded single-dose cures at higher doses
• The ultimate potential of the new 3″-substituted chemotype will only be revealed with the 

examination of a more diverse set of side chains, and in particular, those designed to exploit steric
and conformational effects unique to this substitution pattern.
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