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Abstract 

Herein, we report the direct synthesis of carboxamide-functionalized graphene oxide (carboxamide-f-GO) 

for the development of new nanocatalysts, with highly dispersed particles, through covalent 

functionalization with a facile and direct strategy. This surface functionalization was carried out through a 

one-pot sequential four-component Ugi reaction. Subsequently, the Ugi-ligand decorated on the surface of 

the graphene oxide sheets coordinated with copper nanoparticles (Cu NPs) and finally covered with 

magnetic nanoparticles. The synthesized nanocatalyst was characterized by Fourier transform infrared 

(FT-IR), proton nuclear magnetic resonance spectroscopy (
1
H NMR), X-ray powder diffraction (XRD), 

scanning electron microscopy (SEM), energy-dispersive X-ray spectroscopy (EDX), dynamic light 

scattering (DLS), thermogravimetric analysis (TGA) and atomic force microscopy (AFM). The 

carboxamido nitrogen in Ugi-ligand showed high affinity toward complexation with Cu NPs and has a 

profound effect on the reactivity of the copper center in this nanocatalyst. The catalytic activity of 

nanocatalyst was investigated in Ullmann cross-coupling reaction for practical and direct access to 

corresponding N-aryl amines in a deep eutectic solvent as a green and recyclable media. The results 

showed the capability of this designed catalytic system through N-arylation of N-heterocycles and aniline 

derivatives with high yields in short reaction times. In addition, both of the nanocatalyst and deep eutectic 

solvent were easily recovered and reused for five consecutive runs. 
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