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The use of environmentally benign enabling technologies such as microwave and ultrasound 
irradiation either alone or combined (CMUI) and mechanochemistry in solvent-free conditions, 
represent an important improvement in chemical processes.  Besides energy and time saving, 
more efficient and selective chemical transformations have been observed [1]. 

In synthetic organic chemistry, one of the most direct way to pursue Green Chemistry is the use 
of truly efficient catalytic reactions. The application of non-conventional techniques has been 
successfully applied in copper heterogeneous catalysis. In the last decade this approach gained 
more and more attention due to important advantages: (1) compared to other transition-metal, 
copper catalysts are inexpensive, readily available, insensitive to air, and can be easily handled. 
(2) are extremely versatile and effective in different reaction types.

We reported the optimization of several Cu-catalyzed alkyne-azide cyclization in presence of 
copper powder, wires and solid supported copper. In all cases non conventional conditions can 
strongly promote heat and mass transfer, allowing to minimize energy consumption, reduce the 
reaction time and increase product yield and selectivity.  

In this vein, click chemistry [2] and green chemistry walk hand in hand on a pathway of rigorous 
principles that help to safeguard the health of our planet against negligent and uncontrolled 
production. In the present work, CMUI strongly promotes CuAAC [3] with low catalyst loading, or 
copper powder as a source of Cu(I). Besides, ultrasound-assisted procedure has been 
successfully applied in the synthesis of solid supported Cu(I) and Pd(II) catalysts [4], obtaining 
cross-linked chitosan derivatives (CS–Cu, CS–Pd). The in situ polymerization in water under 
sonochemical conditions was extremely fast and efficient. 

Solvent-free click cycloaddition [5], as well as Ulman [6] reactions, gave good results under 
mechanochemical activation of copper powder. Cyclodextrins [7] decoration could be easily 
achieved by microwave irradiation.  
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