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Abstract: Imines, important nitrogen-containing organic intermediates, play a crucial role in various fields,
including pharmaceuticals and fine chemical synthesis. In recent years, the preparation of catalysts for
imine synthesis has become a focal area of research, with a multitude of efficient and economical catalysts
developed for this purpose. In this article, a comprehensive classification and overview on catalysts
employed in the synthesis of imines through oxidative reactions of amino alcohols and coupling reactions of
primary amines was provided, with a brief introduction to homogeneous catalysts. The types of
heterogeneous catalysts, their catalytic performance, and the corresponding catalytic mechanisms was then
discussed in detail. Furthermore, the performance tuning on both homogeneous and heterogeneous catalysts
was briefly summarized. In homogeneous catalytic systems, the performance of catalysts could be regulated
by varying the types and amounts of central ions and ligands, or through modifications to the catalysts
themselves. In contrast, for heterogeneous catalytic systems, catalyst performance could be finely adjusted
by regulating the concentration of oxygen vacancies, modifying the catalyst's structural properties (such as
its electronic, geometric, and physical structures), and incorporating additional elements. Finally, an outlook
on the potential opportunities and challenges associated with this research was presented, aiming to serve as
a reference for the controllable preparation of novel and high-performance catalysts for imine synthesis in
the future.
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Fig. 1 Schematic diagram of reaction process of imine
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Fig. 4 Schematic diagram of simple mechanism of CeO,-catalyzed alcohol amine oxidation coupling reaction (a)!*!; Schematic
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Table 1 Reaction conditions and catalytic properties of oxide catalysts

HEALT WA SR REE/K JES/MPa BEM BEAER% W% EPEEE%  RY/[mmol/(g-h)] f/ﬁ
MnCo,0,-500 R 0, 353 1.0 12 97.8 — 95.4 1.164 [34]
Mo0,/C-OV(LIR) oG =R 293 0.1 3.5 95 — 99 1.742 [35]
meso-Mn,0s R =R 383 0.1 12 99 — 99 1.238 [37]
B MnOOH 44 K45 F R 0, 333 0.5 8 99 — 99 1.547 [36]
c-Fe,05 GiPS =5 353 0.1 8 — 98.9 — 0.412 [38]
Cu-Fe(3) HT-300 Xof 436 0.1 24 99 — 88 0.454 [39]
mh-CeO, W=HER =5 333 0.1 12 99 — 98 4.125 [40]
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Fig. 6 Schematic diagram of catalytic mechanism of MnO,/TiO,@SBA-15 catalyzed oxidative coupling reaction of alcohol amine
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Table 2 Reaction conditions and catalytic properties of supported catalysts
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RW/TiO, IECkE oG 273 0.1 24 96 — 90 40 [45]
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