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Abstract


Artemisinin represents one of the most important discoveries in the fight against malaria over the last 50 years. As the first endoperoxide-containing natural product, artemisinin has attracted chemists and biologists alike with its potent activity and rapid onset against malaria-causing Plasmodium species. Since its disclosure in 1979, artemisinin has been the subject of several elegant syntheses. Herein, the evolution of synthetic strategy is discussed in the context of artemisinin. 

        

      


        
[bookmark: N116C0]
Key words

terpenoids - 
        total synthesis - 
        malaria - 
        natural products - 
        endoperoxide
      


 

[bookmark: ]

[bookmark: N11B8F]
	
References


	
[bookmark: BR000-1]1 
          World Malaria Report
        . World Health Organization; Geneva: 2011 





Google Scholar





	
[bookmark: JR000-2]2 Thwing J, Eisele TP, Steketee RW. BMC Public Health 2011; 11 Suppl 3: S14 









	
[bookmark: JR000-3]3 Liu J.-M, Ni M.-Y, Fan J.-F, Tu Y.-Y, Wu Z.-H, Wu Y.-L, Chou W.-S. Huaxue Xuebao 1979; 37: 129  









	
[bookmark: JR000-4]4 Wender PA, Verma VA, Paxton TJ, Pillow TH. Acc. Chem. Res. 2008; 41: 40 





CrossrefPubMed





	
[bookmark: JR000-5]5 Trost BM. Angew. Chem., Int. Ed. Engl. 1995; 34: 259 





Crossref






[bookmark: RL000-6]
	
[bookmark: JR000-6001]6a Roth RJ, Acton N. J. Nat. Prod. 1989; 52: 1183 





Crossref





	
[bookmark: JR000-6002]6b Ye B, Wu YL. Chem. Commun. 1990; 726 









	
[bookmark: JR000-6003]6c Sy LK, Brown GD, Haynes R. Tetrahedron 1998; 54: 4345 





Crossref





	
[bookmark: JR000-6004]6d Sy LK, Zhu NY, Brown GD. Tetrahedron 2001; 57: 8495 





Crossref





	
[bookmark: JR000-6005]6e Sy LK, Brown GD. Tetrahedron 2002; 58: 909 





Crossref








	
[bookmark: JR000-7]7 Schmid G, Hofheinz W. J. Am. Chem. Soc. 1983; 105: 624 





Crossref





	
[bookmark: JR000-8]8 Xu XX, Zhu J, Huang DZ, Zhou WS. Tetrahedron 1986; 42: 819 





Crossref






[bookmark: RL000-9]
	
[bookmark: JR000-9001]9a Avery MA, Jenningswhite C, Chong WK. M. Tetrahedron Lett. 1987; 28: 4629 





Crossref





	
[bookmark: JR000-9002]9b Avery MA, Chong WK. M, Jenningswhite C. J. Am. Chem. Soc. 1992; 114: 974 





Crossref








	
[bookmark: JR000-10]10 Shapiro RH, Lipton MF, Kolonko KJ, Buswell RL, Capuano LA. Tetrahedron Lett. 1975; 16: 1811 





Crossref





	
[bookmark: JR000-11]11 Ireland RE, Varney MD. J. Am. Chem. Soc. 1984; 106: 3668 





Crossref





	
[bookmark: JR000-12]12 Buchi G, Wuest H. J. Am. Chem. Soc. 1978; 100: 294 





Crossref





	
[bookmark: JR000-13]13 Ravindranathan T, Kumar MA, Menon RB, Hiremath SV. Tetrahedron Lett. 1990; 31: 755 





Crossref





	
[bookmark: JR000-14]14 Bhonsle JB, Pandey B, Deshpande VH, Ravindranathan T. Tetrahedron Lett. 1994; 35: 5489 





Crossref





	
[bookmark: JR000-15]15 Valles MJ, Castedo L, Mourino A. Tetrahedron Lett. 1992; 33: 1503 





Crossref





	
[bookmark: JR000-16]16 Liu HJ, Yeh WL, Chew SY. Tetrahedron Lett. 1993; 34: 4435 





Crossref





	
[bookmark: JR000-17]17 Yadav JS, Babu RS, Sabitha G. Tetrahedron Lett. 2003; 44: 387 





Crossref





	
[bookmark: JR000-18]18 Yadav JS, Babu RS, Sabitha G. ARKIVOC 2003; (iii): 125 









	
[bookmark: JR000-19]19 Yadav JS, Thirupathaiah B, Srihari P. Tetrahedron 2010; 66: 2005 





Crossref





	
[bookmark: JR000-20]20 Martin VJ, Pitera DJ, Withers ST, Newman JD, Keasling JD. Nat. Biotechnol. 2003; 21: 796 





Crossref





	
[bookmark: JR000-21]21 Van Noorden R. Nature (London) 2010; 466: 672 





Crossref





	
[bookmark: JR000-22]22 Tsuruta H, Paddon CJ, Eng D, Lenihan JR, Horning T, Anthony LC, Regentin R, Keasling JD, Renninger NS, Newman JD. PLoS One 2009; 4: e4489 





Crossref





	
[bookmark: JR000-23]23 Ro DK, Paradise EM, Ouellet M, Fisher KJ, Newman KL, Ndungu JM, Ho KA, Eachus RA, Ham TS, Kirby J, Chang MC, Withers ST, Shiba Y, Sarpong R, Keasling JD. Nature (London) 2006; 440: 940 





Crossref





	
[bookmark: JR000-24]24 Westfall PJ, Pitera DJ, Lenihan JR, Eng D, Woolard FX, Regentin R, Horning T, Tsuruta H, Melis DJ, Owens A, Fickes S, Diola D, Benjamin KR, Keasling JD, Leavell MD, McPhee DJ, Renninger NS, Newman JD, Paddon CJ. Proc. Natl. Acad. Sci. U.S.A. 2012; 109: E111 





Crossref





	
[bookmark: JR000-25]25 Paddon CJ, Westfall PJ, Pitera DJ, Benjamin K, Fisher K, McPhee D, Leavell MD, Tai A, Main A, Eng D, Polichuk DR, Teoh KH, Reed DW, Treynor T, Lenihan J, Fleck M, Bajad S, Dang G, Dengrove D, Diola D, Dorin G, Ellens KW, Fickes S, Galazzo J, Gaucher SP, Geistlinger T, Henry R, Hepp M, Horning T, Iqbal T, Jiang H, Kizer L, Lieu B, Melis D, Moss N, Regentin R, Secrest S, Tsuruta H, Vazquez R, Westblade LF, Xu L, Yu M, Zhang Y, Zhao L, Lievense J, Covello PS, Keasling JD, Reiling KK, Renninger NS, Newman JD. Nature (London) 2013; 496: 528 





Crossref





	
[bookmark: JR000-26]26 Peplow M. Nature (London) 2013; 494: 160 





Crossref





	
[bookmark: JR000-27]27 Zhu C, Cook SP. J. Am. Chem. Soc. 2012; 134: 13577 





Crossref






[bookmark: RL000-28]
	
[bookmark: JR000-28001]28a Guo HC, Ma JA. Angew. Chem. Int. Ed. 2006; 45: 354 





CrossrefPubMed





	
[bookmark: JR000-28002]28b Rathgeb X, March S, Alexakis A. J. Org. Chem. 2006; 71: 5737 





Crossref








	
[bookmark: JR000-29]29 Feringa BL, Naasz R, Arnold LA, Minnaard AJ. Chem. Commun. 2001; 735 









	
[bookmark: JR000-30]30 Jarugumilli GK, Cook SP. Org. Lett. 2011; 13: 1904 





Crossref





	
[bookmark: JR000-31]31 Jarugumilli GK, Zhu C, Cook SP. Eur. J. Org. Chem. 2012; 1712 










[bookmark: RL000-32]
	
[bookmark: JR000-32001]32a Feringa BL. Acc. Chem. Res. 2000; 33: 346 





CrossrefPubMed





	
[bookmark: JR000-32002]32b Jerphagnon T, Pizzuti MG, Minnaard AJ, Feringa BL. Chem. Soc. Rev. 2009; 38: 1039 





CrossrefPubMed








	
[bookmark: JR000-33]33 For a recent review, see:  Matsuo J, Murakami M. Angew. Chem. Int. Ed. 2013; 52: 9109 





CrossrefPubMed





	
[bookmark: JR000-34]34 For example, see:  DeLuca RJ, Edwards JL, Steffens LD, Michel BW, Qiao X, Zhu C, Cook SP, Sigman MS. J. Org. Chem. 2013; 78: 1682 





Crossref





	
[bookmark: JR000-35]35 Levesque F, Seeberger PH. Angew. Chem. Int. Ed. 2012; 51: 1706 





Crossref










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.94.180.229
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  