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Abstract

The alkene-carbonyl metathesis reaction serves as an important synthetic method for carbon-
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carbon bond formation, and its successful implementation heavily relies on the development of cat-
alysts. After decades of progress, a relatively well-established catalytic system has been achieved.
Intramolecular alkene-carbonyl metathesis provides an efficient route for constructing carbocyclic
or heterocyclic compounds, demonstrating significant value in materials science and complex mol-
ecule synthesis. This article primarily focuses on the application of alkene-carbonyl metathesis in
the synthesis of six-membered and medium-sized rings, along with an introduction to relevant cat-
alysts and reaction mechanisms.
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Figure 1. Bi(OTf);-Catalyzed COM reaction for six-membered ring formation
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Figure 2. FeCls-Catalyzed Carbonyl-Olefin Metathesis (COM) for six-
membered ring synthesis
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Figure 3. FeCls-Catalyzed synthesis of Benzofused six-membered rings
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Figure 4. Reaction mechanism for product and byproduct formation
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Figure 5. Different catalysts catalyze the COM reaction to synthesize six-membered rings
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Figure 6. AuCl; catalyzed the COM reaction to synthesize 1,2-dihydronaphthalene derivatives
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Figure 7. Hydrazine catalyzes the COM reaction to synthesize 2H-chromene derivatives
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Figure 8. The mechanism of hydrazine-catalyzed COM reaction
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Figure 9. Gallium catalyst catalyzes the COM reaction to synthesize cyclohexane derivatives
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Figure 10. The differences in reaction activities during the
transformation of carbonyl compounds and olefins
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Figure 11. The mechanism of different Lewis acids cata-
lyzing the COM reaction
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Figure 12. Heterobimetallic ion pairs catalyze the COM reaction to synthesize six-
membered rings
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Figure 13. FeCls catalyzes the COM reaction to synthesize six-membered rings
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Figure 14. Hydrazine catalyzes the COM reaction to synthesize 1,2-dihydroquinoline
derivatives
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Figure 15. The mechanism of halogen-bonding catalyst in promoting
the COM reaction
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Figure 16. TfOH catalyzes the COM reaction to synthesize six-membered rings
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Figure 17. Different alkene substituents yield varied products
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Figure 18. p-TSA catalyzes different reactions to form six-membered rings
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Figure 19. Phosphomolybdic acid catalyzes the COM reaction to
synthesize phenanthrene derivatives
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Figure 20. Molybdenum-based metal catalysts catalyze the COM
reactlon to synthesize seven-membered rings
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Figure 21. Synthesize seven-membered rings in two steps using alkenes and car-
bonyl groups
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Figure 22. TiCls catalyzes the COM reaction to synthesize cyclic enol ethers
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Figure 23. AuCl; catalyzes the COM reaction to synthesize seven-membered rings
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Figure 24. FeCls catalyzes the COM reaction to synthesize transannular products
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Figure 25. Heterobimetallic ion-pair catalysts catalyze the COM reaction to synthesize seven-membered rings
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