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Radical-Mediated Tandem Cyclization to Construct
Seven-Membered Nitrogen/Oxygen Heterocycles
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Abstract Owing to the special chemical structure of the seven-membered heterocyclic skeleton and the unique chemical
properties of the heteroatoms contained, it is widely used in natural products and drug molecules. However, the development
of synthetic methodology for these structures is challenging due to the unique thermodynamic and kinetic characteristics of
nitrogen/oxygen-containing seven-membered heterocyclic frameworks, as well as their own unique cross-ring forces.
Therefore, it is of great significance to develop simple and efficient methods for the construction of seven-membered
heterocyclic compounds. Compared with traditional synthetic methods, radical reactions can avoid the limitations of poor atom
economy and harsh reaction conditions. In this review, the recent synthetic strategies for the construction of seven-membered
nitrogen/oxygen-containing heterocyclic compounds using radical tandem cyclization reactions are summarized.
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Figure 20 Silver-catalyzed synthesis of 2H-benzo[b]azepin-2-ones
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Figure 21 Visible light-induced synthesis of benzazepines
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Figure 23 Visible light-induced synthesis of fluorinated dibenzo[b,e]azepines
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Figure 24 Visible-light-induced synthesis of seven-membered
polycyclic lactams and lactones
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Figure 26 Cobalt-catalyzed synthesis of cyclic guanidines
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Figure 27 Visible-light photoredox catalytic synthesis of sulfonated dibenzoazepines
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Figure 28 Copper-catalyzed synthesize of CF3-containing dioxodibenzothiazepines
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Figure 29 Photoredox-catalyzed acquisition of difluoroalkylated dibenzoseven-membered azacyclics
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Figure 30 AgSCFs-catalyzed synthesis of SCF3-substituted dibenzazepines or dioxydibenzothiazepines
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Figure 31 Visible light-induced synthesis of SCN-containing dibenzodiazepine or dioxodibenzothiazepine
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Figure 32 Visible light-induced synthesis of difluoroamide sulfonyl dioxodibenzothiazines
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Figure 33 Cu-catalyzed synthesize of trifluoromethylthiolated dioxodibenzothiazepines
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Figure 34 Copper-catalyzed synthesis of benzo[f][1,2]thiazepine 1,1-dioxide
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Figure 36 Light-induced 7-endo-trig cyclization of N-centered radicals to synthesize seven-membered azacyclics
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Figure 39 Manganese catalyzed synthesis of 9-dibenzo[b,floxepane carboxylates
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Figure 40 Thiophenol-induced 7-endo cyclization of ortho-vinyl-2-propynyl ethers to synthesize oxepane derivatives
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Copper-catalyzed synthesis of sulfinated seven-membered cyclic ethers
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Figure 42 Visible light photoredox synthesis of CF2-containing benzoxepane derivatives
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Figure 45 Photoredox or metal-catalyzed synthesis of cyanoalkylsulfonylated benzozepines
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