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Development	
  of	
  Redox	
  Triggered	
  Catalysis	
  
•  TradiZonal	
  Methods	
  –	
  Hydrogen	
  Autotransfer	
  Involving	
  CondensaZon/OlefinaZon	
  

1.	
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2.	
  CondensaZon/OlefinaZon	
  
3.	
  HydrogenaZon	
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•  Carbonyl	
  AddiZon	
  via	
  Hydrogen	
  Auto-­‐Transfer	
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Development	
  of	
  Redox	
  Triggered	
  Catalysis	
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Hydrogen	
  Auto-­‐Transfer	
  in	
  Total	
  Synthesis	
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Hydrogen	
  Auto-­‐Transfer	
  in	
  Total	
  Synthesis	
  
•  Terpenoid	
  natural	
  products	
  require	
  n-­‐	
  and	
  tert-­‐prenylaZon	
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Early	
  Developments	
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EnanZoselecZve	
  reverse	
  
prenylaZon	
  from	
  either	
  aldehyde	
  

or	
  alcohol	
  oxidaZon	
  state	
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  Presumably	
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OpZmizaZon	
  and	
  Catalyst	
  Screening	
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tert-­‐(Hydroxy)-­‐PrenylaZon	
  of	
  Alcohols	
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tert-­‐(Hydroxy)-­‐PrenylaZon	
  of	
  Aldehydes	
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ConcentraZon	
  Dependent	
  SelecZvity	
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Suggests	
  CurZn-­‐Hammeg	
  
Principle	
  is	
  in	
  Effect	
  

• k1	
  <	
  k2	
  
• Lower	
  concentraZon	
  allows	
  
for	
  replenishment	
  of	
  (E)-­‐allyl-­‐
iridium	
  species	
  from	
  less	
  
reacZve	
  (Z)-­‐allyl	
  isomer	
  



Proposed	
  Mechanism	
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Alcohol	
  SelecZvity	
  and	
  Epoxide	
  Scope	
  
•  Use	
  of	
  Malic	
  Acid	
  Derived	
  Diols	
  

•  Scope	
  of	
  Vinyl	
  Epoxides	
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Conclusions	
  
•  EffecZve	
  method	
  to	
  couple	
  vinyl	
  epoxides	
  and	
  alcohols	
  with	
  excellent	
  enanZo-­‐	
  and	
  

diastereoselecZvity	
  using	
  redox-­‐triggered	
  catalysis	
  

	
  

•  Expanded	
  scope	
  of	
  vinyl	
  epoxides	
  and	
  alcohols	
  (potenZal	
  natural	
  product	
  
applicaZons)	
  and	
  determined	
  that	
  CurZn-­‐Hammeg	
  kineZcs	
  may	
  be	
  involved	
  in	
  the	
  
mechanism	
  of	
  this	
  transformaZon	
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Major	
  pathway	
  due	
  to	
  
possible	
  metal	
  chela=on	
  in	
  

(Z)-­‐isomer	
  


