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Experimental Section 

Instrumentation  

Melting points were measured with a Stuart melting point apparatus and are uncorrected. The IR 

spectra were recorded using an FTIR Bruker–vector 22 spectrophotometer as KBr pellets. The 1H 

and 13C NMR spectra were recorded in DMSO–d6 as a solvent on Varian Gemini NMR 

spectrometer at 300 MHz and 75 MHz, respectively, using TMS as an internal standard. Chemical 

shifts are reported as δ values in ppm. Mass spectra were recorded with a Shimadzu GCMS–QP–

1000 EX mass spectrometer in EI (70 eV) model. The elemental analyses were performed at the 

Microanalytical Centre, Cairo University. Ultrasound irradiation was performed in a 

BonderlinSonorex RK156. The reaction flask was located in the maximum energy area in the 

cleaner, where the surface of reactants (reaction vessel) is slightly lower than the level of the water, 

and addition or removal of water was used to control the temperature of the water bath. Microwave 

experiments were carried out using a CEM Discover Labmate™ microwave apparatus (300 W 

with ChemDriver™ Software). The experiments were performed in MW Discover CEM using 

both modes of operation (with and without simultaneous cooling). Chemicals are commercially 

available and were used without further purification. 
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Examples of spectra and biological data  
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