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(-‐)-‐Virosaine	  A �

2�

•  	  Virosaine	  A	  and	  B	  are	  both	  isolated	  from	  	  	  	  
Flueggea	  virosa	  	  

•  Among	  the	  most	  structurally	  complex	  
Securinega	  alkaloids	  	  

•  Neither	  1	  nor	  2	  showed	  cytotoxic	  ac@vity	  
against	  selected	  cancer	  cell	  lines	  (MCF-‐7,	  
MDA-‐MB-‐231,	  HepG2,	  HepG2/	  ADM,	  
HL-‐60,	  K562	  and	  Hep2)	  	  

h"ps://fr.wikipedia.org/wiki/Flueggea_virosa	  
Org.Le".,	  2012,	  3096	  
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Previous	  Reported	  Synthesis �

3�
K.	  Gademann	  etc,	  Chem.	  Commun.	  2013,	  1921	  	  

18	  steps	  employing	  aza-‐Michael	  addi@on	  and	  Cope	  elimina@on	  	  
�
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(+)-‐Virosaine	  B�

4�
Z.	  Yang	  etc,	  Angew.	  Chem.	  Int.	  Ed,	  2013,	  620	  

10	  steps	  6.68%	  overall	  yield�
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Retrosynthesis �

5�
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Synthesis	  of	  (-‐)-‐Virosaine	  A �

6�
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Op,ma,on	  of	  the	  Cascade	  Reac,on �
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AHempted	  C14	  C-‐H	  Func,onaliza,on�
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Evalua,on	  of	  the	  Poten,al	  Sites	  of	  Reac,vity�

•  the	  lone	  pair	  from	  the	  bridging	  oxygen	  atom	  donate	  into	  the	  
	  	  	  	  	  C14-‐H14	  s*	  orbital	  results	  in	  only	  induc@ve	  deac@va@on	  	  
•  NPA	  charge	  analysis	  indicated	  that	  C14	  has	  a	  rela@vely	  high	  posi@ve	  charge	  	  
•  NBO	  analysis	  showed	  that	  the	  C14	  H14	  bond	  has	  the	  lowest-‐energy	  HOMO	  
	  	  	  	  	  of	  all	  of	  the	  C-‐H	  bonds	  in	  4	  	  
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Site-‐directed	  Deprotona,on	  Approach�
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Conclusion �

•  10	  steps,	  9	  %	  overall	  yield	  	  
•  an	  efficient	  epoxide	  opening/nitrone	  
cycloaddi@on	  cascade	  process	  to	  rapidly	  
construct	  the	  core	  	  

•  selec@vely	  manipulate	  the	  C14-‐H14	  bond	  by	  a	  
directed	  lithia@on/bromina@on	  sequence	  	  

11�
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