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Abstract 
Using the chemical reduction method, a copper-containing catalyst on an amino-modified silica was 

obtained. The structure and composition of the catalyst were characterized by low-temperature nitrogen 
adsorption and inductively coupled plasma mass spectrometry. It was found that the modification of silica 
with amino groups and copper nanoparticles leads to a significant change in textural characteristics: 
nanoparticles and the modifier fill the pores in the size range of 5-10 nm. Obtained catalyst showed good 
activity in the flow cycloaddition of azides and alkynes of various nature. The comparative activity of azides 
and alkynes was analyzed. It has been established that among the azides studied (benzyl azide, p-nitrobenzylazide, 
p-methoxybenzylazide, 2-azidoethylacetate and 1-azidodecane), alkyl and aryl azides with electron-withdrawing 
groups were most active due to an increase in the electrophilicity of the terminal nitrogen atom of the azide group. 
Among the studied acetylenes (phenylacetylene, hexin-1, trimethylsilylacetylene and propargyl alcohol), propargyl 
alcohol was the most and trimethylsilylacetylene was the less active. Increased activity of propargyl alcohol may be 
due to a donor hydroxyl group capable of coordinating with copper; reduced activity of trimethylsilylacetylene can 
be resulted from steric hindrances. p-tert-Butyl and p-H-calix[4]arens were also used in the reaction. Full 
conversion of macrocycles was achieved after 3 consecutive reaction cycles. The resulting triazoles were isolated 
and characterized by a complex of physical methods. Thus, It has been demonstrated that carrying out the reaction 
in a flow by maintaining stable and fully reproducible reaction parameters makes it possible to quickly evaluate the 
relative reactivity of molecules. 
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