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Background Information 
 

The activation of carbon-carbon single bonds is difficult due to their 
nonpolar nature and kinetic stability. The ability to functionalize these 
bonds can lead to new methodologies valuable in synthetic pathways. 
Recently, a new method for decarbonylation of aryl ketones via rhodium 
catalysis has been developed.1  
 
 
 
 
This study examines the carbon-carbon bond activation of compounds 
using nitrogen directing groups. A palladium catalyzed carbon-carbon 
coupling reaction2 was utilized and improved upon for the purpose of 
creating a variety of starting materials.  
 
 
 
 
 
These species are being used to explore the mechanism of the rhodium 
catalyzed decarbonylation reaction. 
 

For more information, contact: 
Jeffrey B. Johnson 
Hope College 
(616)395-7118 
jjohnson@hope.edu 
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The oxidative insertion of rhodium can occur on either side of the carbonyl as shown 
by the two intermediates. Studies are underway to determine the active pathway. 

Migration Reductive Elimination 

Dissociation 

Oxidative Addition Association 

The directing groups were synthesized as shown. They were used as a precursor to the 
chlorobis(ethylene)rhodium(1) dimer or Wilkinson’s catalyzed decarbonylation.  

Scope of Substrates 

Decarbonylation Results 

Directing Effects 
Nitrogen donates electrons to the rhodium metal center allowing catalytic conversion 
from the carbonylated species to the final decarbonylated species. Different nitrogen-
containing directing groups and substrates were tested for effectiveness in this 
decarbonylation reaction.  

Directing Group Decarbonylation Results 
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Continued research will focus on the synthesis of diverse starting materials to be used 
in the rhodium catalyzed decarbonylation reaction. Competitive reactions between 
starting materials will compare the reaction rates as influenced by the characteristics 
of the substituents. This will be monitored throughout the reaction by 1H NMR 
spectroscopy as shown in the example below.  
 

* * * * T=15min. 

T=690min. 

T=450min. 

T=210min. 
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