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Abstract

Currently, a-hydroxycarbonyl compounds exist in a variety of natural products and drug molecules,
and all of them are biologically active. Direct a-functionalization of carbonyl compounds is one of
the most effective and direct methods to construct C-C and C-X bonds; the synthesis of a-hydroxycar-
bonyl compounds can be achieved by a-hydroxylation of carbonyl compounds. Molecular oxygen is
abundant, cheap, easy to obtain, and environmentally friendly, and can be used as an ideal oxygen
source for the a-hydroxylation of carbonyl compounds. Therefore, the direct a-hydroxylation of car-
bonyl compounds using oxygen as an oxygen source has received extensive attention. This paper
focuses on the research progress of asymmetric aerobic a-hydroxylation reactions of carbonyl
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compounds 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. Asymmetric hydroxylation of s-keto esters
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Figure 3. Highly enantioselective a-hydroxylation of S-keto estersc
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Figure 4. Direct hydroxylation of 2-arylpyridines and 2-arylbenzothiazoles
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Figure 5. C—H hydroxylation of indene skeletons containing carbonyl groups
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Figure 6. C—H hydroxylation of indene skeletons containing carbonyl groups
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Figure 7. Enantioselective hydroxylation of 3-substituted-2-oxoindoles with molecular oxygen catalysed by phase transfer
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Figure 8. Highly enantioselective a-hydroxylation of f-keto estersc
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Figure 9. a-hydroxylation of S-dicarbonyl compounds
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Figure 10. a-Hydroxylation of acyclic and cyclic ketones
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Figure 11. Aerobic hydroxylation of pyrazol-5-one
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Figure 12. Efficient hydroxylation of isoquinoline-1,3(2H,4H)-dione with air
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Figure 13. Aerobic hydroxylation of ketones catalysed by 1,5,7 triazacyclo[4.4.0]dodec-5-ene (TBD)
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Figure 14. Asymmetric a-hydroxylation of a-aryl-d-lactams with molecular oxygen under phase-transfer conditions
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Figure 15. Amine Organocatalysis of Remote, Chemoselective C(sp3)—H Hydroxylation
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Figure 16. Visible Light-Promoted Enantioselective Aerobic Hydroxylation of p-Ketocarbonyls by chiral primary amine ca-
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