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ABSTRACT

Nitrogen-based heterocyclic aromatic compounds and their derivatives are prevalent motifs in many ficlds,
including natural products, medicinal chemistry, material science, agrochemicals, polymer chemistry, and
drug development. We have explored a simple, environmentally friendly, ligand-free copper-catalysed system
for synthesizing Naryl/heteroaryl derivatives of pyrimidine, pyrazine, and 6-bromoquinazolin-4-amine.
Thebroad applicability of this reaction was demonstrated by achieving high yields of novel functionalized N-
arylated compounds. We have also developed a one-pot, straightforward, regioselective copper-catalysed
method for synthesizing pyrido[1,2-a]benzimidazole derivatives. Utilizing CuBr as the catalyst, 1,10-
phenanthroline as the ligand, and K3PO4 as the base in DMSO solvent at 110°C for 12 hours, we efficiently
produced a range of functionalized pyridol1,2-a]benzimidazole compounds with excellent yields.

The regioisomeric structures were confirmed through singlescrystal X-ray diffraction analysis. Furthermore,
we introduced a metal-free, base-catalysed one-pot synthesis for 11H-dipyrido[1,2-a:3",2"-d]pyrimidin-11-
imine. This approach involves a domino process with simultancous C-N bond formation. We explored the
reaction's substrate scope with various electron-withdrawing and electrondonating groups, leading to the
successful preparation of stable 11H-dipyrido[1,2-a:3',2"- d]pyrimidin-11-imine derivatives with high yields.
A plausible reaction mechanism for this synthesis was also proposed.

Keypwords: Ligand-free reactions, copper catalyst, C-N bond formation, Ullman coupling, onepot
synthesis, intermolecular cyclization, and ligand.
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