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Abstract Metal carbenes have been widely applied in organic synthesis, and they can undergo a variety of chemical trans-
formations due to their versatile reactivities. In this review, the desymmetrization of C—H insertion reaction, Buchner reac-
tion, Si—H insertion reaction and B—H insertion reaction involving metal carbenes is introduced according to the different
reaction types of metal carbenes. Under the catalysis of chiral rhodium, ruthenium and copper catalysts, chiral carbocycles,
heterocycles, organosilicons and organoborons can be obtained with high enantioselectivity, which greatly enriches the devel-

opment of asymmetric synthetic chemistry.

Keywords diazo compounds; metal carbene; desymmetrization; aymmetric synthesis
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Scheme 1 Reactions involving metal carbenes from diazo com-
pounds
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Scheme 2  Synthesis of chiral compounds from enantioselective
desymmetrization reactions
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Scheme 3 Rh-catalyzed desymmetrization of C—H insertion
reaction of diazoacetates
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Scheme 4 Rh-catalyzed desymmetrization of C—H insertion
reaction of cycloalkyl diazoacetates
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Scheme 5 Rh-catalyzed desymmetrization of C—H insertion
reaction of a-alkyl-a-diazoesters
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Scheme 6 Rh-catalyzed desymmetrization of C—H insertion
reaction of a-diazo-f-oxosulfones
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Scheme 7 Copper-catalyzed desymmetrization of C—H inser-
tion reaction of meso-oxabicyclo diazoketones
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Scheme 8 Copper-catalyzed desymmetrization of C—H inser-
tion reaction of 2-sulfonyl-2-diazoacetamides
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Scheme 9 Copper-catalyzed desymmetrization of C—H inser-
tion reaction of a-diazo-$-oxosulfones
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Scheme 12 Rh-catalyzed desymmetrization of Buchner reaction
of a-cyano-a-diazoacetamides

NS, AR TFIERESE 29 5 o- W E-a- R L
AT BR(30) S ML, AT A0 I 6 VE A i 5 Rk
e e &Y 31, IF HRA R MR X Bk £
Ve EGEFR IR, KO E T AN Si—H A

SN v T B3 56 A1 A R ek T 4 O 1) i T (Scheme
13).
N
Ph. H
R Me COOBu $ .
S[_/H 30 _Si___COO0Bu
Ph” I\H Ir(ll1)-Salen (2 mol%) M >/H
DCM, -78 °C, 4 AMS e
29 (3 equiv.) 31
R = 1-Np, 2,6-Xy, Pr, Cy 69% ~ 86% yields
e 84% ~ 99% de

94% ~ 99% ee

Q OLO Q

Ir(lll)-Salen
R =Ph, L = Tol

B 13 M EEATR S E XA Si—H 3N
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reaction of diazoacetates
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Scheme 15 Rh-catalyzed desymmetrization of Si—H insertion
reaction of diaryl-diazo compounds
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