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Highlights
Triazoles were synthesized via click chemistry using copper nanoparticle-doped glass as an effective catalyst, affording the product in excellent yields.
[image: ]Abstract
[image: ]Heterocyclic compounds are prominent within organic chemistry due to their potential pharmacological activity, with many serving as precursors to potential drugs, such as antivirals, antitumorals, and antifungals. An example of a heterocycle with this pharmacological potential is 1,2,3-triazole.1 The synthesis of these triazoles is achieved through the copper-catalyzed 1,3-dipolar cycloaddition between a terminal alkyne and an organic azide. This methodology is a classic example of "Click Chemistry," characterized by its high efficiency, selectivity, and low environmental impact. 2Scheme 1. Series of Cycloadditions 1-3 between azide and terminal alkyne.
Figure 1. Catalyst Cu(o)NPs@VBPs

This work investigates copper nanoparticles embedded in a borophosphate glass matrix as a catalyst (Figure 1). This catalyst exhibits high stability under the reaction conditions and is readily reusable.3 Moreover, the protocol proceeds under solvent-free conditions, which strongly aligns this work with the tenets of green chemistry. The scope of the methodology was demonstrated with a series of alkynes, which were cyclized using the proposed catalyst, as depicted in Scheme 1.
The desired products 1-4 were successfully synthesized. At the conclusion of the reaction, the products were readily separated from the catalyst via an ethyl acetate wash, with compounds 1-3 being obtained in excellent yields.
(1) Kumar. 2013. http://dx.doi.org/10.2139/ssrn.4356460; (2) Heravi. 2014. https://doi.org/10.2174/1570179411666140530210314;
 (3) Tavares.2023. https://doi.org/10.2139/SSRN.4356460.
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