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Key Facts on Antimicrobial Resistance 	

WHO	  Website	  (hQp://www.who.int/mediacentre/factsheets/fs194/en/)	

•  An,microbial	   resistance	   (AMR)	   threatens	   the	   effec,ve	  
preven,on	   and	   treatment	   of	   an	   ever-‐increasing	   range	   of	  
infec,ons	  caused	  by	  bacteria,	  parasites,	  viruses	  and	  fungi.	  

•  Globally,	   480,000	   people	   develop	   mul,-‐drug	   resistant	  
tuberculosis	   each	   year,	   and	   drug	   resistance	   is	   star,ng	   to	  
complicate	  the	  fight	  against	  HIV	  and	  malaria,	  as	  well.	  

•  Without	  effec,ve	  an,microbials	  for	  preven,on	  and	  treatment	  
of	   infec,ons,	   medical	   procedures	   such	   as	   organ	  
transplanta,on,	  cancer	  chemotherapy,	  diabetes	  management	  
and	  major	  surgery	  become	  very	  high	  risk.	



Pleuromutilin and C14-Modified Derivatives	

D.	  J.	  Procter	  et	  al.	  Tetrahedron	  2014,	  70,	  	  6911-‐6930	
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Retrosynthetic anlysis of the mutilin scaffold	

This	  approach	  maximizes	  the	  scope	  of	  accessible	  deriva,ves	  at	  posi,ons	  11	  to	  13	  

•  Epimeriza,on	  at	  C12	  caused	  expression	  of	  ac,vity	  against	  various	  Gram-‐
nega,ve	  pathogens	  (GNPs)	  

•  Func,onaliza,on	  of	  the	  alkene	  at	  C12	  extends	  the	  ac,vity	  against	  GNPs	  

H.	  Berner	  et	  al.	  Monatsh.	  Chem.	  1986,	  117,	  1073−1080	  
K.	  Thirring	  et	  al.,	  U.S.	  Patent	  WO2015110481A1,	  2015	



Total Synthesis of Pleuromutilin	

5	



Synthesis of Coupling Fragment 7	
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Synthesis of Diketone 25	



Synthesis of (+)-12-epi-mutilin  
and (+)-11,12-di-epi-mutilin	
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Synthesis of (+)-12-epi-pleuromutilin, 
 (+)-pleuromutilin and (+)-11,12-di-epi-pleuromutilin	



Conclusion	
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Ques,ons?	
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Epiperization at C12 quaternary stereocenter	

H.	  Berner,	  H.	  Vyplel,	  G.	  Schulz,	  H.	  Schneider,	  Monatsh.	  Chem.	  1986,	  117,	  1073–1080.	
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Tandem conjugate addition−acylation	

S.	  B.	  Herzon	  et	  al.	  Org.	  LeA.	  2016,	  18,	  4880−4883	



14	

Polarized Nazarov Cyclization	

A.	  J.	  Fron,er	  et	  al.	  J.	  Am.	  Chem.	  Soc.	  2003,	  125,	  14278-‐14279	
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Conjugate Hydrocyanation	

W.	  Nagata	  et	  al.	  J.	  Am.	  Chem.	  Soc.	  1972,	  94,	  4672-‐4683	
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Exo-Selective Reductive Macrocyclization of Ynals	

J.	  Montgomery	  et	  al.	  Org.	  LeA.	  2015,	  17,	  1493−1496,	  J.	  Am.	  Chem.	  Soc.	  2015,	  137,	  958−963	


