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Recent Advances in Cyclization Reactions Involving N,N-disubstituted Enaminones XUE Meng-ling, FENG Yu-
yan, ZHANG Ya-ting, YANG Yan-qing, LIN Ning* (a. School of Pharmacy, b. Guangxi Innovation Center of Zhuang Yao Medicine,
Guangxi University of Chinese Medicine, Nanning 530200, China)

Abstract: N,N-Disubstituted enaminones represent a highly versatile class of multifunctional synthetic building blocks that inherently
possess both nucleophilic and electrophilic reactivity. Within their molecular architecture, the electron-rich carbon atom of the enamine
moiety and the electron-deficient carbon of the ketone carbonyl group are covalently interconnected through a conjugated m-system,
resulting in a distinctive o,f-unsaturated carbonyl framework. This unique electronic structure endows these compounds with a
remarkably diverse array of reaction modes: on the one hand, they can readily serve as nucleophilic species in chemical transformations
via their enamine terminus; on the other hand, they can act as electrophilic acceptors through either conjugate addition or carbonyl
activation pathways. Notably, these processes are often accompanied by excellent and predictable regioselective control. As a direct
consequence, the strategic employment of N,N-disubstituted enaminones as pivotal intermediates or readily accessible starting
materials enables the convenient and efficient construction of a wide array of valuable structural motifs, including five- and six-
membered carbocycles, nitrogen- and oxygen-containing heterocycles, and complex fused ring systems. These cyclic skeletons are
ubiquitous core structures found in functional materials, natural products, and pharmaceutical molecules, endowing this chemistry with
significant application value across the interdisciplinary fields of material preparation, drug discovery, and organic synthesis. In this
review, we systematically summarize the research progress made over the past five years in cyclization reactions involving N,N-
disubstituted enaminones. The content is organized according to the catalytic system employed and sequentially covers transition-
metal-catalyzed cyclization reactions, photo- and electrocatalytic transformations, metal-free reaction protocols, and cyclization
processes promoted by microwave or ultrasound irradiation. For each catalytic category, the underlying reaction mechanisms, scope
and limitations of applicable substrates, characteristic features of the transformations, and potential application prospects are discussed.
In addition, the problems present in current studies are analyzed, and an outlook on future development trends is provided. This review
is expected to offer a reference for the subsequent design of novel cyclization reactions based on N, N-disubstituted enaminones as well

as the synthesis of drug molecules and production of functional materials.
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Fig.14 Visible-light-catalyzed synthesis of 3-aminoalkyl
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electrooxidation-induced tandem cyclization[>*!
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