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Wacker	
  oxidation:	
  Introduction	
  

Oxida)on	
  of	
  olefins	
  to	
  the	
  corresponding	
  ketones	
  with	
  cataly)c	
  amounts	
  of	
  Pd(II)	
  salts	
  

α,β-­‐unsaturated	
  carbonyl	
  
compounds	
  are	
  oxidized	
  to	
  1,3-­‐
dicarbonyls	
  

Other	
  nucleophillic	
   species	
   can	
  
be	
   used	
   in	
   place	
   of	
   water	
  
(halides)	
  

Kur),	
  L.;	
  Czakó,	
  B.	
  Strategic	
  applica,ons	
  of	
  named	
  reac,ons	
  in	
  organic	
  synthesis,	
  474	
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Wacker	
  oxidation:	
  Mechanism	
  

Kur),	
  L.;	
  Czakó,	
  B.	
  Strategic	
  applica,ons	
  of	
  named	
  reac,ons	
  in	
  organic	
  synthesis,	
  474	
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Wacker	
  oxidation:	
  Tool	
  for	
  total	
  synthesis	
  

Synthe)cally,	
  the	
  Wacker	
  reac)on	
  is	
  useful	
  for	
  conversion	
  of	
  terminal	
  alkenes	
  to	
  ketones	
  with	
  	
  
generally	
  predictable	
  regioselec)vy.	
  

Angew.	
  Chem.	
  Ind.	
  Ed.	
  2008,	
  47,	
  6189.	
  

Org.	
  Le@.	
  2000,	
  2,	
  3967.	
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Wacker	
  oxidation:	
  Scope/Limitations	
  

The	
  regioselec)vity	
  of	
  alkenes	
  bearing	
  
hetereoatoms	
  can’t	
  be	
  easily	
  predicted	
  	
  

Substrate-­‐controlled	
  an3-­‐Markovnikov	
  selec3vity	
  

Tetrahedron	
  2007,	
  63,	
  7505.	
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Wacker	
  oxidation:	
  Sigman	
  work	
  

Catalyst-­‐controlled	
  Markovnikov	
  selec)vity.	
  Even	
  with	
  substrates	
  that	
  o\en	
  give	
  a	
  mixture	
  
of	
  products.	
  

5-­‐membered	
  palladacycle	
  controls	
  the	
  regioselec)vity	
  of	
  this	
  reac)on	
  

J.	
  Am.	
  Chem.	
  Soc.	
  2009,	
  131,	
  6076.	
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Wacker	
  oxidation:	
  Nitrite	
  version	
  

Grubbs	
  and	
  co-­‐workers	
  reported	
  the	
  first	
  catalyst-­‐controlled	
  an3-­‐Markovnikov	
  Wacker	
  
oxida3on,	
  for	
  terminal	
  alkenes	
  

Aldehyde	
  selec3vity	
  

J.	
  Am.	
  Chem.	
  Soc.	
  2013	
  (current	
  lit)	
  

Angew.	
  Chem.	
  Ind.	
  Ed.	
  2013,	
  52,	
  11257.	
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Wacker	
  oxidation:	
  Nitrite	
  version	
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Wacker	
  oxidation:	
  Nitrite	
  version	
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Nitrite	
  Wacker	
  reaction:	
  Asymmetric	
  synthesis	
  

Methodology	
  suitable	
  for	
  large	
  scale	
  process	
  

No	
  racemiza)on	
  observed	
  on	
  nitrite-­‐Wacker	
  reac)on	
  

J.	
  Am.	
  Chem.	
  Soc.	
  2003,	
  125,	
  3436;	
  J.	
  Am.	
  Chem.	
  Soc.	
  2010,	
  132,	
  8918	
  (Ir	
  allylic	
  	
  etherifica)on)	
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Nitrite	
  Wacker	
  reaction:	
  Mechanism	
  

Minimal	
  induc)ve	
  influence	
  which	
  is	
  
consistent	
  to	
  an	
  apolar,	
  radical-­‐type	
  
addi)on	
  

NO2	
  radical	
  generated	
  in	
  situ	
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12	
  

Conclusions	
  

-­‐	
  Grubbs	
  and	
  co-­‐workers	
  had	
  develeped	
  a	
  methodology	
  to	
  prepare	
  
aldehydes	
  from	
  terminal	
  alkenes	
  with	
  generally	
  selec)vity.	
  
	
  
-­‐	
  Preliminary	
  evidence	
  of	
  radical-­‐type	
  addi3on.	
  
	
  
-­‐	
  Mechanism	
  under	
  inves)ga)on.	
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