Target: artemisinin

Millions of deaths annually attributed to
malaria among hundreds of millions of cases
World Health Organization recommends
artemisinin-combination therapy (ACT) for
treatment of malaria =
Scarce and prohibitively costly
Experimental cancer drug, likely for the
same reasons it is effective against malaria
Peroxo bridge challenges conventional
wisdom in organic chemistry " ;
Arguably the most important unsolved =
problem in natural products research

WHO World Malaria Report 2005:
http://rbm.who.intwmr2005/index.html
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Organic synthesis and methodology inspired by artemisinin
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Two-step olefination
of hindered ketones
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Artemisinin-based Combination Therapies
‘Guidelines for the Troatment of Malaria
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‘spontaneous autoxidation of
dihydroartemisinic acid: Brown, et a.
Tetrahedron 2002, 58, 897

production of artemisinic acid in
transgenic yeast: Keasiing, et al.
Nature 2006, 440, 940

Towards Synthetic
Dihydroartemisinic Acid
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= Olefination of the hindered ketone via acetylide
addition and Meyer—Schuster rearrangement?
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Aim: Six-step synthesis of
6,9-didesmethyl-artemisinin

Previous syntheses by Avery (J. Org. Chem. 1989, 54, 1792) and v
Haynes (J. Org. Chem. 1998, 59, 4743)

Biological activity similar to that of artemisinin
Maintains active pharmacophore

Potentially easier 1o access through chemical synthesis, if IMDA 4
cyclization can be achieved

Start with a longer but simpler route to establish the target, then
address unactivated intramolecular Diels-Alder (IMDA]

Alkylation of enolates
derived from menthone
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ally bromide, no addltive
17% (reported)

allytlodide, HMPA
53% (isolateq)

allyiodide, HMPA, Et,Zn
80% (estimated)

Alkylation using zincate enolates: Morita, Suzuki, and Noyori J. Org. Chem. 1989, 54, 1785-1787
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The Gold(lll)-Catalyzed
Meyer—Schuster Rearrangement
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