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•  CO	
  is	
  a	
  colorless	
  and	
  odorless	
  gas	
  	
  
•  Isoelectronic	
  to	
  cyanide	
  	
  
•  Toxic	
  in	
  concentraRons	
  above	
  35	
  ppm	
  for	
  long	
  term	
  exposure	
  
•  Acute	
  toxicity	
  above	
  670	
  ppm	
  
•  CompeRRve	
  binding	
  to	
  hemoglobin	
  
•  Trace	
  amounts	
  are	
  naturally	
  occurring	
  in	
  the	
  body	
  	
  

•  Used	
  in	
  signaling	
  processes	
  
•  The	
  formaRon	
  of	
  carboxyhemoglobin	
  is	
  a	
  reversible	
  process	
  	
  
	
  	
  	
  	
  	
  	
  eliminaRon	
  half-­‐Rme	
  ranges	
  from	
  2	
  to	
  6.5	
  h	
  
•  Inhibits	
  the	
  of	
  funcRon	
  of	
  CyP450	
  

J.	
  R.	
  Soc.	
  Med.	
  2001;94(6):270-­‐272.	
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Transition	
  metal-­‐catalyzed	
  
carbonylations	
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Angew.	
  Chem.	
  Int.	
  Ed.	
  2009,	
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  4114	
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CO	
  sources	
  in	
  aminocarbonylations	
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CHCl3	
  as	
  a	
  source	
  of	
  CO	
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•  Low	
  overall	
  yield	
  of	
  CO	
  ca.	
  2.3%	
  
•  CHCl3	
  required	
  as	
  solvent	
  
•  Biphasic	
  mixture	
  	
  

Organometallics	
  1993,	
  12,	
  3846.	
  
J.	
  Chem.	
  Res.	
  (S)	
  1999,	
  328	
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Heterogeneous	
  CHCl3	
  hydrolysis	
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CondiRons:	
  base	
  (1.33	
  mmol),	
  CHCl3	
  (0.40	
  mmol),	
  PhMe	
  (0.8	
  mL)	
  80	
  °C	
  24	
  h	
  	
  

James Johnson @ Wipf Group Page 7 of 16 7/25/2015



Ja
m
es
	
  Jo

hn
so
n	
  
@
	
  W

ip
f	
  G

ro
up

	
  

8	
  

James Johnson @ Wipf Group Page 8 of 16 7/25/2015



Ja
m
es
	
  Jo

hn
so
n	
  
@
	
  W

ip
f	
  G

ro
up

	
  

9	
  

James Johnson @ Wipf Group Page 9 of 16 7/25/2015



Ja
m
es
	
  Jo

hn
so
n	
  
@
	
  W

ip
f	
  G

ro
up

	
  

10	
  

James Johnson @ Wipf Group Page 10 of 16 7/25/2015



In	
  vs	
  Ex	
  Situ	
  

Ja
m
es
	
  Jo

hn
so
n	
  
@
	
  W

ip
f	
  G

ro
up

	
  

11	
  

91%	
  	
  
1.4	
  x	
  10-­‐5	
  M•s-­‐1	
  

85%	
  
1.3	
  x	
  10-­‐5	
  M•s-­‐1	
  

Yield	
  
IniRal	
  rate	
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Conclusions	
  
•  InteresRng	
  use	
  of	
  Chloroform	
  
•  In	
  or	
  Ex	
  Situ	
  producRon	
  of	
  CO	
  
•  Allows	
  for	
  isotopically	
  labeled	
  amides	
  using	
  13CHCl3	
  
•  Suitable	
  for	
  small	
  scale/parallel	
  synthesis	
  	
  

•  Low	
  cost/prep	
  
•  Future	
  direcRons	
  
•  Expand	
  the	
  scope	
  to	
  other	
  carbonylaRon	
  reacRons	
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