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Abstract

Allylic sulfonium salts, as a class of organosulfur reagents with unique reactivity, have garnered sig-
nificant attention in the field of organic synthesis in recent years. Their excellent electrophilicity and
tunable reactivity make them highly effective in the construction of sulfur-containing heterocycles
and complex carbon frameworks, demonstrating significant advantages in the total synthesis of nat-
ural products, medicinal chemistry, and functional materials. This article systematically reviews re-
cent advances in the cyclization reactions of allylic sulfonium salts, with a focus on reaction mecha-
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nisms, catalytic systems, asymmetric control strategies, and their applications in organic synthesis.
Studies have shown that allylic sulfonium salts exhibit outstanding performance in [3+3] and [4+3]
cycloaddition reactions and play a crucial role as one-carbon, two-carbon, and three-carbon synthons
in the construction of complex macrocyclic compounds. However, their application faces challenges
such as limitations in the pre-synthesis of sulfonium salts and the development of chiral control strat-
egies, which require further exploration in the future.

Keywords

Allylic Sulfonium Salts, Cyclization Reactions, Heterocyclic Compounds

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 518

HFLLE 20 tE20W], B LR O SRR & . SR, R R R IR, AR R 4
WWIREHIETER N . B2 1953 4 Wittig SNV [2]FRIL, Bl SLAETEA HLA B I E R A4 13
PLEEL(E 1) 20 20 60 £E4X, Corey 1 Franzen ¥ Wittig Jo v %iE Jig 21| T B 3248 [3]-[5], #E—#Ezh T
B SLABAE A LA 2 R -

0]
| + Phli o [on.P—CH. <€—3 PhsP=CH Ph)LPh /”\ + Ph3PO
PhsP—Me Ph3P—CH, 3 2 Ph Ph
ylide ylene 84%

Figure 1. Discovery of the Wittig reaction
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Figure 2. Allylic sulfur ylides and allylic sulfonium salts
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Figure 3. [3+3] cyclization/aromatization reaction of enones with sulfonium salts
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Figure 4. [4+2] cyclization reaction mediated by allylic sulfonium salts
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Figure 5. [4+2] cyclization reaction mediated by allylic sulfonium salts
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Figure 6. [3+3] cyclization/aromatization cascade reaction mediated by allylic sulfonium salts
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Figure 7. One-pot [2+1] cycloaddition reaction of enynamides for the construction of a-pyrone derivatives
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Figure 8. Cyclization reaction of cyclic enones with allylic sulfonium salts promoted by NaH
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Figure 9. Aza-[4+3] cyclization reaction of allylic sulfonium salts with N-tosyliminoindolines
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Figure 10. [4+3] cyclization reaction of allylic sulfonium salts with cyclic azadienes
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Figure 11. One-pot [4+3] reaction of enynamides for the synthesis of furan-fused seven-membered nitrogen-
containing heterocycles
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Figure 12. Work on [3+3]/[2+1] cyclization reactions by the Tang Yong research group
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Figure 13. [3+3]/[2+1] cyclization reaction of allylic sulfonium salts with electron-deficient alkynes
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Figure 14. [3+3]/[2+1] cyclization reaction of «,f-unsaturated imines with sulfur ylides
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Figure 15. Tandem [4+2] cycloaddition/cyclopropanation reaction of allylic sulfonium salts with bromohydrazones
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Figure 16. Tandem [3+3]/[4+1] cyclization reaction of ortho-amino-a,f-unsaturated ketones with allylic sulfonium salts
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