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1. Introduction – Glaser coupling involves the oxidative homocoupling 
of terminal alkynes to form symmetrical 1,3-diynes and is the most 
widely used procedure to form such molecules [1]. These compounds 
have a wide variety of applications in the field of biology and material 
science including the synthesis of polymers and biologically active 
molecules [2]. In the past, expensive palladium catalysts were the 
classical way to catalyze such reactions. Currently, the use of copper 
salts in the presence of a base and an oxidant serves as an alternative 
method to mitigate expenses, although not without its own drawbacks 
such as the use of higher temperatures and long reaction times [3]. 
However, the use of heterogenous copper nanoparticle functionalized 
semiconductors as a photocatalyst in Glaser coupling remains largely 
unexplored.  
 
2. Experimental - For cuprous oxide nanoparticle synthesis, a simple and safe in-situ synthesis method 
was adopted from previously published results [4] using the addition of economic and environmentally 
friendly TiO2 (Figure 1) as the supporting semiconductor. 
 
3. Results and Discussion - The photocatalytic capability of these 
Cu2O nanoparticles in the Glaser coupling of phenylacetylene was 
found to be highly efficient at 10 mM concentrations in the presence of 
a strong base of equal concentration and methanol solvent. The 
reaction times ranged from 15 minutes to 2 hours at ambient 
temperatures – much lower than literature values. By investigating the 
homocoupling efficiency at a variety of reaction conditions, it was 
determined that the reaction proceeds through a photooxidative 
mechanism reliant on the strength of the base used. In addition, the 
heterogeneous photocatalyst exhibits remarkable recyclability (Figure 
2) at moderate light intensities – of note given the known oxophilic 
nature of the Cu nanodopant. The reaction performance with TiO2 as a 
supporting semiconductor is on-par or better than other supports which were tested including KNbO3, 
KNb3O8, and optical-grade Nb2O5. 
 
4. Conclusions – The promising nature of these results paves the way for a new environmentally friendly, 
economic, and highly efficient Glaser, and may be able to be extended to broader C-C, coupling. 
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Figure 1. TEM image illustrating 
monodisperse Cu2O nanoparticle 

functionalization of TiO2. 

 
 

Figure 2. Recyclability of Cu2O 
functionalized TiO2 in the Glaser 

 coupling of phenylacetylene. 


