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Jiadifenolide	
  

Jiadifenolide	
  is	
  a	
  complex	
  sesquiterpenoid	
  first	
  isolated	
  	
  
from	
   the	
   fruit	
   of	
   the	
   Chinese	
   plant	
   Illicium	
   jiadifengpi	
  	
  

by	
  Fukuyama	
  and	
  coworkers	
  in	
  2009.	
  

	
  

	
  

	
  

	
  

	
  

	
  
	
  
Potent	
   neurotrophic	
   ac<vi<es:	
   potenKal	
   therapeuKc	
  
treatment	
  of	
  neurodegeneraKve	
  diseases.	
  	
  
	
  
Low	
  natural	
  abundance	
  (1.5	
  mg/kg	
  plant	
  material)	
  
Unkown	
  structure–acKvity	
  relaKonship	
  (SAR)	
  
	
  
	
  
	
  

A?rac<ve	
  target	
  for	
  total	
  synthesis	
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Jiadifenolide	
  and	
  related	
  compounds	
  

Natural	
  products	
  from	
  Illicium	
  species	
  with	
  potent	
  	
  
neuropharmacological	
  acKviKes	
  containing	
  a	
  seco-­‐prezizaane	
  core	
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Previous	
  total	
  synthesis	
  –	
  Theodorakis	
  (2011)	
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Previous	
  total	
  synthesis	
  –	
  Theodorakis	
  (2011)	
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(-)-jiadifenolide 
1.5% overall yield 
(25 steps in total)



Previous	
  total	
  synthesis	
  –	
  Sorensen	
  (2014)	
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Previous	
  total	
  synthesis	
  –	
  Sorensen	
  (2014)	
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for Sanford's C-H oxidation see: 
J. Am. Chem Soc. 2004, 126, 9542-9543
Org. Lett. 2010, 12, 532-535
Acc. Chem. Res. 2012, 45, 936-946.

for Weinreb acetyl-oxime deprotection see:
Tetrahedron Lett. 2010, 51, 3555-3557
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Current	
  work	
  –	
  retrosynthe<cal	
  analysis	
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Synthesis	
  –	
  first	
  steps	
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Unsuccessful	
  Sm-­‐mediated	
  coupling	
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Key	
  step:	
  Sm-­‐mediated	
  reduc<ve	
  cycliza<on	
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Proposed	
  mechanism:	
  chelated	
  intermediate	
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Final	
  steps	
  –	
  oxidase	
  phase	
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NMR	
  spectra	
  comparison	
  

Fukuyama	
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Paterson	
  future	
  work	
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EnanKomeric	
  version	
  of	
  the	
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Analogues	
  for	
  biologiacal	
  screening	
  

X.	
  Zhou,	
  P.	
  J.	
  De	
  Clercq,	
  J.	
  Gawronski,	
  Tetrahedron:	
  Asymmetry,	
  1995,	
  6,	
  1551.	
  



Conclusion	
  
Total	
  synthesis	
  of	
  Jiadifenolide:	
  
	
  
-­‐	
  23	
  steps,	
  2.3	
  %	
  overall	
  yield	
  
-­‐	
  Sm-­‐mediated	
  reduc<ve	
  cycliza<on	
  as	
  key	
  step	
  
-­‐	
  2:1	
  mixture	
  of	
  diasteroisomers	
  in	
  the	
  aldol	
  reac<on	
  
-­‐	
  Tedious	
  oxida<on-­‐oxida<on-­‐reduc<on-­‐oxida<on-­‐oxida<on	
  in	
  the	
  last	
  steps	
  
-­‐	
  Racemic	
  synthesis	
  

Wipf	
  Group	
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Sanford’s	
  C-­‐H	
  ac<va<on	
  



Favorskii	
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Jiadifenin	
  –	
  Danishefsky	
  approach	
  	
  	
  


