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Abstract

The [3 + 3] cycloaddition reaction is an important strategy in organic synthesis for the direct construc-
tion of six-membered ring through the cyclization of two 3-atom reaction fragments (three-atom build-
ing blocks). Owing to its advantages such as high efficiency, good atom economy, and the ability to rap-
idly construct complex molecular skeletons, this reaction mode is widely applied in natural product
synthesis, medicinal chemistry and materials science. This paper summarizes and reviews the [3 +
3] cycloaddition reactions in the past decade, aiming to provide a reference for researchers in this
field.
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Figure 1. Synthesis of tetrahydrocarboline compounds by reaction of methyleneamine ylide and 2-indole nitroalkenes
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Figure 2. Synthesis of tetrahydropyrimidine derivatives by reaction of isocyanoacetate and aziridine
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Figure 3. Synthesis of oxazine ring by reaction of 2-nitroalkynylbenzene with polysubstituted cyclopropane
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Figure 4. Synthesis of pyrroloquinoline derivatives by reaction of quinoline derivatives and benzyne hydrazide
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Figure 5. Synthesis of pyranocoumarindiones by reaction of rthodium-catalyzed amides and coumarin derivatives
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Figure 6. Synthesis of isocoumarin derivatives by reaction of ruthenium-catalyzed benzamide and iodonium ylides
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Figure 7. Synthesis of polysubstituted phenols by reaction of fluorone esters and unsaturated ketones
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Figure 8. Synthesis of arylsulfonyl benzoate compounds by reaction of crotonates and unsaturated aldehydes and ketones
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Figure 9. Synthesis of bis-spirooxindole-piperazine ring system by reaction of azomethine ylides and amines
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Figure 10. Synthesis of terphenyl derivatives by reaction of formylchromone and diarylacetone
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Figure 11. Synthesis of tetrahydropyranopyrazole compounds by reaction of pyrazolone and nitroallyl acetate
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Figure 12. Synthesis of hexahydrocoumarin derivatives by reaction of aryl oxazolone and cyclohexanedione
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Figure 13. Synthesis of pyranocoumarins by reaction of p-quinone methylates and naphthol derivatives
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Figure 14. Synthesis of fully substituted benzonitrile by reaction of benzoyl acrylonitrile and cyanotrifluoromethylbutenoate
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Figure 15. Synthesis of a variety of substituted pyridine skeletons by reaction of enamines with unsaturated aldehydes and

ketones
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Figure 16. Synthesis of tetrasubstituted benzene by reaction of aldehyde and unsaturated ketone
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Figure 17. Synthesis of benzofuran pyrrolone compounds by reaction of alkynyl ester and benzofuran derivatives
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Figure 18. Synthesis of pyranone by reaction of alkynyl ester and enolizable ketone
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Figure 19. Synthesis of pyrazolopyridone and enantiopure spirooxindole derivatives by reaction of aminopyrazole with enal
and its derivatives
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Figure 20. Synthesis of sulfinyl cyclohexenones by reaction of vinyl sulfoxonium ylides and enals
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Figure 21. Synthesis of azaanthraquinone by reaction of 2-aminonaphthoquinone and olefine aldehyde
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Figure 22. Synthesis of dihydroindole six-membered heterocyclic compounds by reaction of indole methanol and nitrone
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Figure 23. Synthesis of tetrahydrooxazine by reaction of aryl cyclopropane and nitrone
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Figure 24. Synthesis of 3a’-hexaaza-peri-hexabenzocoronenium salts by reaction of arylcyclopropenes and polycyclic aro-
matic azomethine ylides
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Figure 25. Synthesis of oxadiazine compounds by reaction of phenol and hydrazone
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