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The goal of this research is to synthesize both symmetric and asymmetric molecules 
hich ill ser e as the central ligation point of more ad anced transition

Successful utilization of the starting material 5,5’-dibromo-2,2’-bipyridine includes synthesis of two major products: 
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which will serve as the central ligation point of more advanced transition 
metal/fullerene systems.  The symmetric center will allow for rapid production of 
these systems, while the asymmetric center will allow for the production of more 
complex systems with differing moieties on each side of the center.  A detailed 
description of the reaction mechanisms involved, as well as refinements to existing 
methodologies for the Sonogashira and Stille coupling reactions, will be presented.  
The symmetric center has been completed and utilized in the fullerene systems, while 
the asymmetric system is still being optimized.  With successful isolation of the 
asymmetric molecule, further research will focus on attachment of fullerenes to this 
center, as well as their incorporation into other areas of our supramolecular 

5,5’-diethyl TMS-2,2,’-bipyridine, our symmetric product, and 5-ethynyl TMS-5’-ethynyl-dimethyl propargylol-2,2’-bipyridine, our asymmetric product.
Synthesis of symmetric product is shown below.  Synthesis of the asymmetric product is shown to the right.

Synthesis of 5,5’-diethyl TMS-2,2’-bipyridine: Synthesis of 5-ethynyl TMS-5’-ethynyl-dimethyl propargylol-2,2’-bipyridine:
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photochemical research.

Starting material synthesis:

In order to understand the function of the “central hub” structure, it is essential to understand how the molecule is 
constructed.  Using 2,5 dibromopyridine, hexamethylditin, and palladium catalyst in a Stille Cross-Coupling reaction, the 
starting material 5 5’-dibromo-2 2’-bipyridine is produced This material is used for both the asymmetric and symmetric

Synthesis of the 5,5’-diethyl TMS-2,2,’-bipyridine symmetric product utilizes the 
Sonagashira Coupling reaction.  Two molar equivalents of TMS acetylene are 
attached to the two electrophilic carbons:

Synthesis of the asymmetric product involves the addition of 2-methyl-3-butyn-2-ol in a second cycle of the 
Sonagashira Coupling reaction to attack the remaining electrophilic carbon on the intermediate.  

Sonagashira Coupling reaction (first cycle):

Second cycle using 2-methyl-3-butyn-2-ol:
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starting material 5,5 dibromo 2,2 bipyridine is produced. This material is used for both the asymmetric and symmetric 
reactions.  The schemes shown represent how this starting material is synthesized.  

Stille Cross-Coupling reaction:
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Successful synthesis of the symmetric product produces a proton 
NMR ith th TMS kN Me

N N
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The following proton NMR represents a typical successful synthesis of the 5,5’-dibromo-2,2’-bipyridine molecule:

NMR with the TMS peak: Although NMR data has indicated synthesis of the 5-ethynyl TMS-5’-ethynyl-dimethyl propargylol-2,2’-bipyridine, 
the asymmetric product, separation of pure product has been difficult.  The NMR data indicates synthesis of multiple
products.  Column chromatography has been used with little success.  Future research includes successful 
separation of pure asymmetric product along with successful utilization of symmetric and asymmetric molecules in 
fullerene systems.
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