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IntroducMon	
  

Aspidoalbine	
  family	
  of	
  alkaloids	
  

Parent	
  members	
  

Unique	
  Feature:	
  Oxidized	
  C19	
  N,	
  O-­‐ketal	
  embedded	
  in	
  the	
  characterisMc	
  Aspidosperma	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  alkaloid	
  pentacyclic	
  ring	
  system	
  



 	
  	
  First	
  isolated	
  in	
  1964	
  from	
  the	
  Venezuelan	
  tree	
  	
  
	
  	
  	
  	
  	
  Aspidosperma	
  fendleri	
  Woodson	
  by	
  Burnell	
  
 	
  Only	
  total	
  synthesis	
  in	
  1976	
  by	
  Ban	
  and	
  co-­‐workers	
  

 	
  First	
  isolated	
  in	
  1963	
  from	
  Vallesia	
  dichotoma	
  Ruiz	
  et	
  PAV	
  
	
  	
  	
  in	
  Peru	
  by	
  Djerassi	
  
 	
  First	
  total	
  synthesis	
  in	
  1975	
  by	
  Ban	
  and	
  co-­‐workers	
  
 	
  Improved	
  formal	
  synthesis	
  by	
  Ban	
  in	
  1987	
  
 	
  Formal	
  synthesis	
  in	
  1991	
  by	
  Overman	
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Outline	
  

•  Overman’s	
  Synthesis	
  

•  Boger	
  Synthesis	
  



Overman	
  Strategy:	
  Aza-­‐Cope-­‐Mannich	
  ReacMon	
  

ApplicaMon	
  in	
  synthesis:	
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Overman’s	
  Total	
  Synthesis	
  of	
  
Acetylaspidoalbidine	
  

Aza-­‐Cope-­‐Mannich	
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Outline	
  

•  Overman’s	
  Synthesis	
  

•  Boger	
  Synthesis	
  



1,3,4-­‐Oxazole	
  CycloaddiMon	
  Cascade	
  
Studies	
  by	
  Vasiliev,	
  Sauer,	
  Seitz	
  and	
  Werner:	
   ApplicaMon	
  by	
  Boger:	
  

Stereochemistry	
  is	
  defined	
  by:	
  
 	
  Dienophile	
  and	
  dipolarophile	
  geometry	
  
 	
  Indole	
  endo	
  [3+2]	
  cycloaddiMon	
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Key	
  CycloaddiMon	
  Cascade	
  and	
  Retrosynthesis	
  



Synthesis	
  of	
  Intermediate	
  5	
  and	
  6	
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[4+2]/[3+2]	
  CycloaddiMon	
  Cascade	
  

 	
  Four	
  C–C	
  bonds	
  
 	
  Three	
  rings	
  
 	
  Five	
  relaMve	
  stereogenic	
  
	
  	
  	
  centers	
  including	
  C19	
  	
  
	
  	
  	
  N,	
  O-­‐ketal	
  
 	
  Complete	
  natural	
  product	
  
	
  	
  	
  skeleton	
  in	
  single	
  step	
  
 	
  Single	
  diastereomer	
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IntroducMon	
  of	
  THF	
  ring	
  

B
H
–

Na+
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Final	
  Step	
  of	
  the	
  Synthesis	
  

In	
  conclusion:	
  
 Powerful	
  intramolecular	
  [4+2]/[3+2]	
  cycloaddiMon	
  cascade	
  of	
  1,3,4-­‐oxadiazole	
  
 	
  In	
  one	
  step:	
  
	
  	
  	
  1.	
  Pentacyclic	
  skeleton	
  and	
  all	
  the	
  stereochemistry	
  
	
  	
  	
  2.	
  Three	
  rings	
  
	
  	
  	
  3.	
  Four	
  C–C	
  bonds	
  
	
  	
  	
  4.	
  Five	
  stereogenic	
  centers	
  
	
  	
  	
  5.	
  Three	
  conMguous	
  quaternary	
  centers	
  
 	
  Final	
  THF	
  bridge	
  installaMon	
  in	
  one	
  step	
  



Lawesson’s	
  Reagent	
  

ReacMon:	
  

Mechanism:	
  

hop://www.organic-­‐chemistry.org/namedreacMons/lawessons-­‐reagent.shtm	
  



Barton	
  McCombie	
  ReacMon	
  

ReacMon:	
  

Mechanism:	
  

hop://www.organic-­‐chemistry.org/namedreacMons/barton-­‐mccombie-­‐reacMon.shtm	
  


