Specific Aims:
The specific aims of this work are to develop novel trioxane dimers as potential antimalarial compounds.  All analogues prepared would be evaluated biologically.

Background and Significance:
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Malaria, which affects over 400 million people1 worldwide, especially in Africa and South east Africa, causes in excess of 2 million deaths each year.2  In addition an increased incidence of the disease, due to resistance4 to common treatments of malaria such as chloroquine (x), mefloquine (y) and even the naturally occurring, highly efficient antimalarial quinine (z), puts nearly 2 billion people are at risk of contracting the disease.
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Taking a lead from ancient Chinese medicine, (+) Artemisinin (a) was isolated from Artemisia annua L. Compositae (Qinghao).  While not yet approved for the treatment of malaria in the U.S., a is a potent antimalarial without obvious adverse reactions or side effects in patients.1  One artemisinin derivative used as a fast-acting chemotheraputic drug is artelinic acid (v).  

The medicinal chemistry of Artemisinin and related endoperoxides has been reviewed.3  

In recent years, 5-7 the Posner group has become very well established at developing Artemisinin-derived trioxane dimers as antimalarial compounds.  These compounds were also found to poses antitumor activity, and while a discussion of this is beyond the scope of this work, any analogues prepared would also be tested as antitumor drugs, as well.  Also developed by the Posner group is a number of antimalrial monomers.8-10  

The specific aims of this work is to develop dimer analogues of monomers developed by the Posner group.  The basis for the selection of the particular dimers to be pursued will be:

1.) Activity of the monomer

2.) Activity of the dimer linking group

3.) Synthetic practicality
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It has been established that in most cases, trioxane dimers are more active as antimalarials, in addition to being antitumor, relative to the parent monomers.  Several examples of this are seen in Posner’s work6 on antimalarial artemisinin-derived trioxane dimers.  In this work, all but one analogue (i) was found to be more active than the parent monomer, artemisinin in vitro.  
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The most active dimer linker was found to be the diol ii.  It is worth noting that the 1,2 diol linker may provide enhanced water solubility, which may contribute to its higher activity.  Also possessing great water solubility is linker iv.  The water solubility of iv is close to 30 times more water soluble than artelinic acid (v).
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One particular monomer developed by the Posner lab10 (iii) was found to have excellent activity, with an  in vitro IC50 of 1.3nM.  Unfortunately, due to low water solubility, in vivo testing of this particular monomer was prohibited because it could not be easily 
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administered intravenously or orally.  It is worth noting that more polar, water solubilizing linker groups seem to promote activity.  This, coupled with the fact that the dimers are more active, in general, than the parent monomers, makes a dimer such as 1 an attractive target.  In 1, a very active monomer unit (iii) is converted to its dimer by using the same linker family employed in Posner’s study of artemisinin dimers.6  It is proposed that this extremely active monomer will become more active, as the general trend suggests, when converted to its dimer, and that appropriate choice of dimer linker could impart enhanced water solubility that will allow for in vivo testing.  

Research Design and Methods:

Synthesis:

Biological testing:
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