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 Research overview 
 

 Catalysis through the Activation of Unreactive Bonds, such as C-H, C-C, C-F, 
and C-O Bonds 

 
 New Synthetic Methodologies through an Efficient Capture of Reactive 

Intermediates 
 
 Catalytic Cycloaddition 
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Effect of the directing group 

The corresponding benzyl amide 3 and the one-carbon-shorter 

amide 4 did not react with 4-octyne under the standard conditions.  
 
 

However, the reaction of the one-carbon-longer amide 6 with 4-

octyne under the standard conditions gave isoquinolone 
derivative in 66% yield along with 15% recovery of 6. 

 
Among the directing groups examined, 2-pyridinylmethylamine 

gave the best results. 

J. Am. Chem. Soc. 2011, 133, 14952–14955 
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Ni-Catalyzed Reactions of Aromatic Amides with 4-Octyne 

Various functional groups, such as methoxy, amino, trifluoromethyl, 

acetyl, cyano, and acetal groups, were tolerated under the reaction 
conditions. 
 

Substrates with an electron-donating group were slightly less 

reactive than those with an electron-withdrawing group. 

J. Am. Chem. Soc. 2011, 133, 14952–14955 
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Ni-Catalyzed Reactions of Aromatic Amides with 4-Octyne 

A single regioisomer through selective cleavage of the less-

hindered C-H bond.  
 

In sharp contrast, in the case of m-methoxy- and m-dimethylamino-

substituted substrates , the more-hindered C-H bond was cleaved. 
 

However, the reaction took place at the less-hindered C-H bond in 

the reaction of 3,4-dimethoxy-substituted substrate. 
 

These results suggest that steric effects are a dominant factor for 

this type of reaction but that the electronic nature of the substituents 
also can have a significant effect on the regioselectivity of the 
reaction if they have a lone pair of electrons. 

J. Am. Chem. Soc. 2011, 133, 14952–14955 
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Ni-Catalyzed Reactions of Amide 1a with Internal Alkynes 

Unsymmetrical alkynes regioselectively gave the corresponding 

isoquinolones having the aryl group attached at the carbon 
adjacent to the nitrogen atom. 
 

Thus, the presence of an electron-donating group resulted in a 

slightly increased regioselectivity. 

J. Am. Chem. Soc. 2011, 133, 14952–14955 
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Proposed Mechanism 

J. Am. Chem. Soc. 2011, 133, 14952–14955 
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Summary 

A new catalytic system that takes advantage of chelation assistanceby a 2-pyridinylmethylamine 

moiety. 
 

The first example of the Ni-catalyzed transformation of ortho C-H bonds utilizing chelation 

assistance has been achieved. 
 

It is significant that even less expensive nickel complexes can be used as catalysts for the reaction. 
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Effect of the directing group 

Indicating that coordination in an N,N′ fashion by the 8-

aminoquinolinemoiety is essential for the reaction to proceed. 
 

Indicating that the presence of a proton on the amide 

nitrogen is required for the reaction to proceed, although NH 
is not included in the product at first sight. 
 

The reaction appears to be more efficient with the 8-

aminoquinoline motif. 
 
 

J. Am. Chem. Soc. 2013, 135, 5308−5311 
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Butylation of C−H Bonds in Aromatic Amides 

A variety of functional groups were tolerated in the 

reaction. 
 

The reaction of meta-substituted substrates resulted in 

selective alkylation exclusively at the less hindered C−H 
bond, irrespective of the electronic nature of the 
substituent, indicating that the regioselectivity of the 
reaction is controlled by the steric nature of the 
substituent groups. 

J. Am. Chem. Soc. 2013, 135, 5308−5311 
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Butylation of C−H Bonds in Aromatic Amides 

J. Am. Chem. Soc. 2013, 135, 5308−5311 
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Butylation of C−H Bonds in α,β-Unsaturated Amides 

This alkylation reaction was also applicable to α,β-

unsaturated amides 

 
However, the reaction was limited to trisubstituted α,β-

unsaturated amides, suggesting that the presence of a 
substituent at the α-carbon is an important factor in terms of 
the reactivity of the substrate. 
 
 J. Am. Chem. Soc. 2013, 135, 5308−5311 
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Alkylation of C−H Bonds in Aromatic Amides with 
Functionalized Alkyl Halides 

J. Am. Chem. Soc. 2013, 135, 5308−5311 
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Proposed Mechanism 

J. Am. Chem. Soc. 2013, 135, 5308−5311 
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Summary 

A new catalytic system that takes advantage of chelation assistance by an 8-aminoquinoline moiety. 

 

The first example of Ni catalyzed ortho alkylation of benzamides and acrylamide derivatives with 

unactivated alkyl halides in which C−H bonds are cleaved. 
 

This alkylation reaction was also applicable to α,β-unsaturated amides. 

 

The reaction proceeds in a highly selective manner at the less hindered C−H bond in the reaction of 

meta-substituted aromatic amides. 



18 

Thank you for your listening 


