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Abstract – N-Methylated nitrogen heterocycles are important compounds which 

are very common in organic, pharmaceutical, and material chemistry. 

Development of new environmentally friendly catalytic methods for the synthesis 

of N-methylated heterocycles using cost-effective and readily-available starting 

materials is strongly demanded. Herein, we report the efficient synthesis of 

N-methylated heterocycles using readily-available aqueous solution of 

methylamine and various diols catalyzed by iridium complexes. This catalytic 

system is attractive because of its high atom economy exhausting water as a sole 

by-product. 

The N-methylated nitrogen heterocycle is one of the most attractive organic cyclic compounds because of 

its high biological and pharmaceutical activities.1 Conventionally, N-methylated nitrogen heterocycles are 

synthesized via methylation of the corresponding secondary nitrogen heterocycles, that have the N-H 

moiety, with hazardous methylating reagents such as methyl iodide and dimethyl sulfate.2 Also, 

N-methylated nitrogen heterocycles are produced via the reductive amination using toxic formaldehyde.2,3 

Although the above-mentioned reactions are well documented, they require the employment of toxic 

starting materials. Additionally, they may generate stoichiometric amounts of wasteful salts as byproducts. 

Therefore, environmentally friendly reactions to produce N-methylated nitrogen heterocycles are in 

strong demand. 

The synthesis of N-heterocycles through the formation of two C-N bonds starting from primary amines 

and diols4,5 is an attractive method because of the ease of handling, cost effectiveness, and lower toxicity 

of the starting materials. The advantage of this reaction is further reinforced by its atom efficiency 

because water is the only byproduct. This type of reaction has also been applied to the synthesis of 

N-methylated nitrogen heterocycles from methylamine and easily available diols.6 The synthetic utility of 
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