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Indole	
  alkaloids:	
  Aspidophylline	
  A	
  

•  Aspidophylline	
  A	
  was	
  first	
  isolated	
  by	
  Kam	
  and	
  co-­‐workers	
  in	
  2007	
  from	
  the	
  stem-­‐
bark	
  of	
  K.	
  singapurensis.	
  

•  Aspidophylline	
  A	
  was	
  found	
  to	
  reverse	
  drug	
  resistance	
  	
  in	
  resistant	
  KB	
  cells.	
  

•  SyntheZc	
  challenges:	
  the	
  tricyclic	
  furoindoline	
  moZf,	
  a	
  cyclohexyl	
  ring	
  containing	
  	
  
five	
  conZguous	
  stereogenic	
  centers,	
  and	
  a	
  bridged	
  [3.3.1]	
  bicycle.	
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•  The	
  Apocynaceae	
  family	
  of	
  plants	
  is	
  a	
  parZcularly	
  rich	
  source	
  	
  
of	
  indole	
  alkaloids,	
  and	
  found	
  predominantly	
  in	
  Southeast	
  Asia.	
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Interrupted	
  Fischer	
  IndolizaZon	
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Previous	
  work	
  

acid	
  source	
   condi3ons	
   yielda(%)	
  

PCl3	
   Benzene,60℃	
   <5	
  

ZnCl2	
   EtOH,100℃	
   <5	
  

TsOH	
   EtOH,	
  H2O,60℃	
   51	
  

TFA	
   CH3CN,60℃	
   64	
  

5%	
  HCl	
   CH3CN,	
  60℃	
   70	
  

4%H2SO4	
   CH3CN,60℃	
   87	
  

AcOH	
   AcOH,60℃	
   52	
  

AcOH	
   1:1AcOH/H2O,60℃	
   89b	
  

a	
  Yields	
  determined	
  by	
  1H	
  NMR	
  analysis.	
  
b	
  Isolated	
  yield.	
  

aldehyde	
  
surrogate	
  

product	
   yieldc(%)	
  

Xa	
  =O	
   89%	
  

Xb=NTs	
   88%	
  

Xa=O	
   89%	
  

Xb=NTs	
   68%	
  

Xa=O	
   75%	
  

Xb=NTs	
   70%	
  

Xa=O	
   65%	
  

Xb=NTs	
   81%	
  

a	
  1:1	
  AcOH/H2O,	
  60℃;	
  b	
  1:1	
  AcOH/H2O,	
  60℃;	
  	
  
c	
  Isolated	
  yield.	
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Previous	
  work	
  

hydrazine	
   product	
   yieldf(%)	
  

Xb=O	
   89%	
  

Xc	
  =NTs	
   88%	
  

Xa	
  	
  =O	
   89%	
  

Xd	
  =NTs	
   68%	
  

Xa	
  =O	
   75%	
  

Xd=NTs	
   70%	
  

Xa	
  =O	
   65%	
  

Xd	
  =NTs	
   81%	
  

hydrazine	
   product	
   yieldf(%)	
  

Xa	
  =O	
   89%	
  

Xd=NTs	
   88%	
  

Xa	
  =O	
   75%	
  

Xd=NTs	
   70%	
  

Xa	
  =O	
   65%	
  

Xe=NTs	
   81%	
  

a	
  1:1	
  AcOH/	
  H2O,	
  60℃;	
  b	
  	
  AcOH,	
  60℃;	
  c	
  AcOH,	
  23℃;	
  d	
  AcOH,	
  100℃;	
  e	
  AcOH,	
  75℃;	
  f	
  Isolated	
  yield.	
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Isolated	
  as	
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•  The	
  author	
  achieved	
  the	
  first	
  total	
  synthesis	
  of	
  (±)-­‐Aspidophylline	
  A	
  in	
  18	
  
steps.	
  

•  The	
  route	
  features	
  a	
  number	
  of	
  key	
  transformaZons,	
  including:	
  
1.  	
  an	
  oxidaZve	
  bis(decarboxylaZon)	
  
2.  	
  a	
  Heck	
  cyclizaZon	
  
3.  	
  a	
  late	
  stage	
  Interrupted	
  Fischer	
  indolizaZon	
  

•  The	
  synthesis	
  of	
  (±)-­‐Aspidophylline	
  A	
  validates	
  the	
  interrupted	
  Fischer	
  indolizaZon	
  
approach	
  to	
  intricate	
  indoline-­‐containing	
  natural	
  products	
  and	
  sets	
  the	
  stage	
  for	
  
future	
  syntheZc	
  endevours.	
  

Conclusion	
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