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Resumo/Abstract
[bookmark: _Hlk212589639]Multicomponent reactions (MCRs) involve the combination of three or more reagents in a single step to form a product that incorporates fragments from all the starting materials. These reactions offer a versatile and efficient strategy in organic synthesis, characterized by high atom economical, fewer purification steps, and reduced waste generation [1-3]. Among the various MCRs, the Mannich reaction is notable for its utility. It involves the condensation of a primary or secondary amine, an aldehyde, and a carbonyl compound with α-enolizable hydrogens, resulting in the formation of β-amino carbonyls compounds. These compounds are widely found in pharmaceuticals due to their diverse biological activities, including anticancer, antibacterial, antifungal, analgesic, and anti-inflammatory properties[4]. Tradicionally, Mannich reactions are catalyzed by acids in homogeneous media, which facilitate the formation of the iminium intermediate. However, this approach presents several drawbacks, such as difficulties in catalyst separation, potential side reactions, extended reaction times, and corrosiveness, which limit its application on an industrial scale and in more sustainable processes. In this context, this work proposes the synthesis of a heterogeneous catalyst based on magnesium and bismuth (2:1), designated as MgBi, and its evaluation in Mannich reactions, comparing with a catalyst containing only bismuth (BOC). The reactions were carried out with aniline (1 mmol), benzaldehyde or p-nitrobenzaldehyde (1 mmol), and acetophenone (1 mmol) in ethanol (5 mL) at room temperature for 24 hours, aiming to form β-amino carbonyls. The reaction progress was monitored by TLC, and the final products were isolated as solids and characterized by 1H NMR and GC. The catalyst was synthesized in a single step by co-precipitation and showed a crystalline hexagonal morphology, confirmed by XRD and SEM/EDS analyses. MgBi showed high catalytic efficiency, achieving conversions above 85%. In reactions with benzaldehyde, only the β-amino carbonyl product was obtained. In contrast, reactions with p-nitrobenzaldehyde yielded a mixture of imine and β-aminocarbonyl in a 33:67% ratio. The BOC catalyst showed significantly lower activity, with only 9% conversion to β-aminocarbonyl and 91% to imine with benzaldehyde. With p-nitrobenzaldehyde, only the imine product was observed. These results highlight MgBi as a promising and sustainable alternative catalyst for Mannich reactions, offering high efficiency, selectivity, and ease of recovery.
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