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2	
  

The	
  Baran	
  Group	
  
	
  
v  Professor	
  Phil	
  Baran	
  is	
  based	
  at	
  	
  The	
  Scripps	
  Research	
  InsJtute	
  in	
  

La	
  Jolla,	
  California,	
  USA.	
  

v  Graduated	
   	
  from	
  New	
  York	
  University	
  in	
  1997.	
  Undertook	
  a	
  PhD	
  
at	
   Scripps	
   (Nicolaou)	
   2001.	
   He	
   was	
   then	
   appointed	
   a	
   Post	
  
doctoral	
   fellow	
  at	
  Harvard	
   (Corey)	
  2001-­‐2003.	
  Following	
   this	
  he	
  
was	
  made	
  Assistant	
  Professor	
  at	
  Scripps	
  June	
  2003	
  aged	
  26.	
  

v  Group	
  comprises	
  of	
  39	
  members:	
  18	
  post	
  doctoral	
  associates	
  and	
  
19	
  grad	
  students.	
  

v  Research	
  areas	
  are	
  total	
  synthesis	
  and	
  methodology.	
  

Alex Chatterley @ Wipf Group Page 2 of 16 6/20/2015



3	
  

Why	
  are	
  forming	
  C-­‐N	
  bonds	
  important?	
  
	
  
v  Almost	
   ubiquitous	
   in	
   both	
   nature	
   and	
   pharmaceuJcal	
  

compounds.	
  	
  

	
  
	
  
	
  
Without	
  the	
  ability	
  to	
  form	
  these	
  bonds	
  	
  syntheJc	
  chemistry	
  would	
  
be	
  extremely	
  limited.	
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Current	
  C-­‐N	
  bond	
  forming	
  methodology	
  
	
  
v  Conjugate	
  addiJon	
  
	
  
	
  
v  ReducJve	
  aminaJon	
  
	
  
	
  
v  Buchwald-­‐Hartwig	
  

	
  
v  AlkylaJon	
  
	
  
v  HydroaminaJon	
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Hydroamina%on	
  
	
  

v  Dates	
   back	
   to	
   late	
   80’s	
   where	
   T.	
   J.	
   Marks	
   observed	
  
intramolecular	
  cyclisaJon	
  using	
  a	
  lanthanide	
  metalloferrocene.	
  	
  

	
  
	
  
	
  
	
  

v  To	
  date	
  many	
  examples	
  using	
  both	
  metals	
  and	
  organo-­‐catalysis	
  
have	
  been	
  published.	
  

	
  
	
  
	
  
	
  
	
  
T.	
  J.	
  Marks,	
  M.	
  R.	
  Gagné.	
  J.	
  Am.	
  Chem	
  Soc.	
  1989.	
  4108.	
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Inspira%onal	
  transforma%ons	
  
	
  
v  Russell	
   and	
   Yao	
   demonstrated	
   tert-­‐butyl	
   radicals	
   could	
   add	
   to	
   nitro-­‐	
   and	
  

nitrosoarenes	
  to	
  generate	
  N-­‐	
  and	
  N,O-­‐alkylated	
  adducts.	
  

v  Corey	
   and	
   Gross	
   demonstrated	
   radicals	
   react	
   with	
   nitro	
   compounds	
   to	
   form	
  
hindered	
  amines.	
  

	
  

v  Buchwald	
  demonstrated	
  the	
  coupling	
  of	
  hydroxylamines	
  and	
  alkenes	
  uJlising	
  a	
  
copper	
  catalyst.	
  	
  

G.	
  A.	
  Russell,	
  C.	
  Yao.	
  Heteroatom	
  Chem.	
  1993.	
  433.	
  E.	
  J.	
  Corey,	
  A.	
  W.	
  Gross.	
  J.	
  Org.	
  Chem.	
  1985.	
  5391.	
  
S.	
  Zhu,	
  N.	
  Niljianskul,	
  S.	
  L.	
  Buchwald.	
  J.	
  Am.	
  Chem.	
  Soc.	
  2013.	
  15746.	
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Inspira%on	
  from	
  within	
  the	
  group	
  
Previously	
  Baran	
  et	
  al.	
  had	
  demonstrated	
  that	
  it	
  is	
  possible	
  to	
  cross	
  
couple	
  olefins	
  via	
  alkyl	
  radical	
  intermediates.	
  
	
  
	
  
	
  
	
  
	
  
	
  
They	
   then	
   applied	
   these	
   condiJons	
   to	
   the	
   coupling	
   of	
  
nitronaphthalene	
  with	
  isoprenyl	
  alcohol.	
  
	
  
	
  

J.	
  C.	
  Lo,	
  Y.	
  Yabe,	
  P.	
  S.	
  Baran,	
  J.	
  Am.	
  Chem.	
  Soc.	
  2014.	
  136.	
  1304	
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The	
  first	
  aDempt	
  
They	
   applied	
   the	
   aforemenJoned	
   condiJons	
   to	
   the	
   coupling	
   of	
  
nitronaphthalene	
  with	
   isoprenyl	
  alcohol.	
  To	
  their	
  delight	
   it	
  worked	
  
on	
  the	
  first	
  aEempt!	
  
	
  
	
  OpJmisaJon	
   studies	
  
indicated	
   that	
   iron	
   was	
  
unique	
   in	
   its	
   ability	
   to	
  
catalyse	
  this	
  reacJon	
  and	
  
that	
  PhSiH3	
  proved	
  to	
  be	
  
the	
  best	
  reductant.	
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Postulated	
  mechanism	
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Control	
  reac%ons	
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Substrate	
  scope	
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Limita%ons	
  of	
  this	
  methodology	
  
	
  

v Poor	
  yields	
  observed	
  with	
  nitroalkanes.	
  

v Phenols	
  and	
  thiophenols	
  not	
  tolerated.	
  

v 2-­‐Nitropyridines	
  and	
  SubsJtued	
  styrenes	
  are	
  low	
  yielding.	
  

v Nitro-­‐imidazoles	
  produce	
  a	
  complex	
  mixture.	
  

v MulJple	
  equivlents	
  of	
  olefin	
  are	
  required.	
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Future	
  research	
  possibilites?	
  
	
  

There	
  is	
  no	
  commentary	
  on	
  future	
  work	
  within	
  the	
  paper,	
  however,	
  
some	
  ideas	
  are:	
  
	
  
v  OpJmise	
  condiJons	
  to	
  produce	
  good	
  yields	
  with	
  nitro	
  alkanes.	
  

v  Decrease	
  the	
  amount	
  of	
  olefin	
  required.	
  

v  Develop	
  a	
  stereoselecJve	
  method.	
  

v  Explore	
  olefins	
  with	
  a	
  greater	
   steric	
  bulk	
  at	
   the	
   site	
  of	
   radical	
  
formaJon.	
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Conclusion	
  
	
  
Radical	
  hydroaminaJon	
  with	
  nitro-­‐aromaJcs	
  represents	
  a	
  novel	
  and	
  
useful	
  tool	
  in	
  the	
  syntheJc	
  organic	
  chemists	
  toolbox.	
  	
  
	
  
It	
   posses	
   good	
   to	
   average	
   yields	
   across	
   a	
  wide	
   range	
   of	
   substrates	
  
with	
  few	
  drawbacks	
  and	
  posses	
  scope	
  for	
  further	
  improvement.	
  
	
  
Ques%ons?	
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