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Abstract

At present, nearly 5000 Kkinds of natural products have been found to contain one or more chiral
halogen functional groups. The vast majority of these molecules are biologically active. In order to
meet the demand for bioactivity research of these natural products, we urgently need to introduce
chiral monohalide or polyhalide functional groups by synthetic methods. Accordingly, asymmetric
halogenation of alkenes (including dihalogenation), as one of the most straightforward and effec-
tive approaches to access the chiral halogen functional groups, has attracted extensive attention
from chemists in recent years. This paper focuses on the research progress of asymmetric dihalo-
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genation reactions of alkenes in recent years from the perspectives of both metal-organic catalysis
and organic small molecule catalysis.
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Figure 1. Representative natural products
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Figure 2. Enriched chiral building blocks enabled by enantiospecific derivatizations
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Figure 3. Mechanism of olefin dibromination and challenges for enantioselectivity
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Figure 4. Palladium (I1)-Catalyzed asymmetric 1,2-Dibromo Synthesis of alkenes
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Figure 5. Asymmetric dibromination of cinnamyl alcohols
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Figure 6. Schiff base and organic titanium compounds catalyze asymmetric bromochlorination of allylic alcohols
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Figure 7. Catalytic enantioselective dihalogenation of allylic alcohols
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Figure 8. Asymmetric dihalogenation of electron-deficient olefins catalyzed by organic ytterbium
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Figure 9. Asymmetric dichlorination of allylic alcohols catalyzed by alkaloids
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Figure 10. Highly Regio- and enantioselective vicinal dihalogenation of allyl amides
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Flgure 11. 1,2-difluorination of alkenes catalyzed by aryl iodide
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Flgure 12. Enantioselective 1,1-difluorination of alkenes catalyzed by chiral aryl iodide
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Figure 13. Catalytic dichlorination of unactivated alkenes by aryl iodide
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Figure 14. Catalytic enantioselective dichlorination of unfunctionalized cyclic alkenes
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Figure 15. Enantioselective syn-dichlorination of unbiased alkenes
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Figure 16. Selective halogenation of alkenes and alkynes by TEMPO and its deriva-
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Figure 18. Organophosphorus or cincinona dimers catalyze the bromochlorination of olefins and alkynes
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