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Abstract: Aldol condensation reactions produce photoactive beta-hydroxycarbonyl
compounds that are widely used to produce intermediates of antihypertensive drugs and
calcium antagonists. In the present study, nickel oxide nanoparticles (NiO NPs) were
synthesized as an efficient catalyst using sol-gel method for aldol reaction. The
characterization of the synthesized nanocatalyst was assessed by scanning electron
microscopy (FESEM), transmission electron microscopy (TEM), and X-ray diffraction
(XRD). The catalytic performance of nickel oxide nanoparticles in the aldol reaction was
investigated using an environmentally friendly method. In this way, nanoparticles
containing NiO center were used as a Lewis acid in asymmetric aldol reactions, and it was
found that the yield of the corresponding aldol products increased significantly. Also, the
desired catalyst can be recovered by magnetic discharge and used in successive reactions
without significant loss of efficiency. Different solvents were evaluated, among them, water
at ambient temperature had the best reaction efficiency (82%) compared to other organic
solvents. Response surface methodology (RSM) based on central composite design (CCD)
was used to optimize the experimental factors of aldol reaction and also to investigate the
interaction between parameters. Examining the results showed that at a temperature of
25 °C, the amount of catalyst of 30 mmol, and the contact time of 5 h, the highest
performance (actual value: 81%, predicted value: 80.94%) was obtained. Compared to
other studies, NiO NPs with water as an environmentally friendly solvent were able to
produce hydroxyketones with high efficiency in a shorter time.

Keywords: Aldol reaction, Heterogenous catalyst, Nickel oxide nanoparticles, Central
composite design.
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