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3. Metal-catalyzed Borylation 

• Cp*Re-Catalyzed Borylation of Alkanes 

3.1. Rhenium  

• Proposed mechanism for Cp*Re-Catalyzed Alkanes Borylation  



• Borylation of Octane with B2pin2 

catalyzed Ru complexes  

3.2. Ruthenium  

• Ru-Catalyzed Terminal Borylation of 

Heteroatom-Containing Substrates  

The reaction of arenes with B2pin2 in the presence of Cp*Ru-

complexes did not form functionalized products in good yields. 



• Rh-catalyzed Borylation of Aliphatic 

Substrates   

3.3. Rhodium  

• Electronic Effect on Aliphatic 

Borylation 

More electron-deficient C-H bonds in aliphatic substrates 

undergo borylation catalyzed by Cp*Rh(η4-C6Me6) faster 

than more electron-rich C-H bonds. 

 

The presence of heteroatoms, such as nitrogen and oxygen, 

are known to activate the C-H bond α to the heteroatom 

toward cleavage by many metal complexes. However this 

property of the heteroatoms did not override the preference 

of the catalyst for the functionalization of the least 

hindered of the primary C-H bonds. 
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II. Arene Borylation with Iridium catalysts containing Bipyridine Ligands   

It was faster in nonploar solvents, such as hexane, 

than in more coordination, more polar solvents, 

such as dimethyl ether (DME), and dimethyl 

formamide (DMF).  
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5. Conclusion  

1. In contrast to many of these methods, the borylation of aryl C-H bonds occurs 

under mild conditions, with high turnover numbers and with a broad tolerance 

for functional groups. 

 

2. Considering the rapid development of this C-H borylation chemistry, one can 

anticipate that further advances will lead to C-H bond functionalizations with 

main group reagents that will lead, in turn, to additional, widely used synthetic 

methods.   
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