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Recent Advances of Chiral Hypervalent lodine Reagents

Cai, Qian* Ma, Haowen
(College of Pharmacy, Jinan University, Guangzhou 510530)

Abstract Hypervalent iodine chemistry has arose as an important field in organic chemistry in the past decades. Hyperva-
lent iodine compounds, with reactivities similarly to transition metals in many different types of transformations, have at-
tracted broad interests in organic community due to their practical advantages in the mild conditions, low costs, environmen-
tal benign and low toxicity. Great progresses have been made in this field. Chiral hypervalent iodine reagents or precursors
have also been developed and utilized in a variety of asymmetric reactions in a stoichiometric or catalytic way. Important
advances have been witnessed in the field of chiral hypervalent iodine chemistry in recent years. However, great limitations
still exist. In this review, we have made a summary of different types of chiral hypervalent iodine reagents and precursors
according to the characteristics of these compounds and the timeline. It may be helpful for the researchers to better under-

stand the development and limitations of chiral hypervalent iodine chemistry.
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Figure 1 Asymmetric transformations by hypervalent iodine reagents
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general structures
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Figure 16 Asymmetric oxidative coupling for the formation of spirocycles
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Figure 17 Asymmetric oxidative rearrangements by Wirth ez al.
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(a) Catalytic and diastereoselective 1,2-difluorination of alkenes
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(b) asymmetric difluorination via oxidative rearrangement
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Figure 18 Diastereoselective 1,2-difluorination and oxidative rearrangement of alkenes by Jacobsen et al.
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Figure 19 Catalytic diastereo- and enantioselective fluoroamination of alkenes
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Figure 20 The influences of electron property of chiral aryliodine reagents to the reactivity and enantioselectivity in oxidative rearrangement reactions
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Figure 21 Chiral iodoarenes by Maruoka et al.
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Figure 22  Other chiral hypervalent reagents or precursors based on conformationally flexible skeletons with central chirality
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Figure 23  Chiral iodoarenes by Harned et al.
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Figure 26 The second generation of C2-symmetric and conformationally flexible chiral iodoarenes by Ishihara
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Figure 29 Chiral aryliodine reagents or precursors based on chiral binaphthalene or biphenyl skeletons
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R? = alkyl, CF3, Ph
50%~88% yield, 40%~89% ee
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R2=F, Cl, Br, -OMe
78%~85% yield, 18%~81% ee
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