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Ionic liquids are salts usually consisting of an organic cation and an inorganic or organic anion, with 
a melting point below 100 °C. They are being considered as a green alternative to many chemical and 

physical processes, due to their unique properties, e.g. low vapor pressure, non-flammability, very low 
corrosivity, and physical and chemical stability [1]. Choline-based ionic liquids attract significant interest 
due to their low toxicity and biodegradability [2], and have been established as organocatalysts  among a 
wide range of organic transformations [3].  

The chemistry of nitrogen compounds has an enormous role in industry due to their great 
biological importance. They are key compounds in the synthesis of e.g. pharmaceuticals [4], agrochemicals 
[5], and natural products [6]. In recent years, several organocatalysts have been employed in 

hydroboration of imines and nitriles[7]. Almost all existing organocatalytic methods suffer from catalysts 
requiring several synthesis steps. Moreover, the systems are sensitive to moisture and air, and there is a 
lack of methods to reuse the catalyst. The search for easy-to-handle, readily available, stable in air and 
moisture, and recyclable organocatalysts for the hydroboration of unsaturated carbon-nitrogen bonds is 
of great importance.  

Herein, the application of choline-based ionic liquids as organocatalysts in the hydroboration of 
imines, nitriles, and amides are reported. The mild reaction conditions, low catalyst loading, and high 
functional groups tolerance were achieved. Moreover, by the application of the one-pot hydroboration 
sequence and coupling reactions, it was possible to obtain amides, imines, and primary, secondary, and 
tertiary amines from nitriles with high yields. Within the studies, the recyclability o f the catalyst was 
proved by carrying out repetitive batch experiments. The NMR study and DFT calculations were employed 
to better understand the reaction mechanism [8]. 
 

Acknowledgments 
The authors thank the National Science Centre (Poland), grant no. UMO-2019/34/E/ST4/00068. 

 
[1] L. Zhigang, C. Biaohua, K. Yoon-Mo, R. M. Douglas, Chem. Rev. 2017, 117 (10), 6633-6635. 
[2] I. F. Mena, E. Diaz, J. Palomar, J. J. Rodriguez, A. F. Mohedano,. Chemosphere 2020, 240, 124947. 
[3] J. M. Costa, T. Forster-Carneiro, J. P. Hallett, Green Chem. 2024, 26, 705-719. 
[4] N. Schneider, D. M. Lowe, R. A. Sayle, M. A. Tarselli G. A. Landrum, J. Med. Chem. 2016, 59 (9), 4385-

4402. 
[5] C. Lamberth, S. Jeanmart, T. Luksch, A. Plant, Science 2013, 341 (6147), 742-746. 

[6] C. A. Kuttruff, M. D. Eastgate, P. S. Baran, Nat. Prod. Rep. 2014, 31 (4), 419-432. 
[7] A. Das, T. K. Panda, ChemCatChem 2023, 15, e202201011. 
[8] B. Krupa, M. Nowicki, J. Szyling and J. Walkowiak, J. Catal., 2025, Under Review, JCAT-25-488. 


