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Construction of Metallacycles via Zirconium-Benzyne Complexes and
Its Application in Organic Synthesis
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Abstract Zirconium-benzyne complex is an important and highly reactive organometallic species. It can react with unsatu-
rated substrates such as alkenes, alkynes, aldehydes, ketones, nitriles efc. to form metallacyles. A large variety of metallacycles
can be constructed by modifying the substitution patterns of the substrates, chemical ratio of reactants, different Cp ligands or
reaction conditions and so on. These metallacycles are highly useful for further transformations through the reactions with
different electrophiles. This review summarizes the synthetic methods of zirconium-benzyne complexes, reactions of zirco-
nium-benzyne complexes with various unsaturated molecules leading to metallacycles, and the applications of these metalla-
cycles in organic chemistry. An outlook of zirconium-benzyne complexes in organic synthesis is also provided at the end of

this review.
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Figure 1 The structure of benzyne
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b, BRI AR R T DU A Dk - 2R e rr D
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Scheme 3

1986 4, Buchwald /NSl R 78 & N AA BRI =
PR E TR IC A4, o T bl 30 1) — PR e T e 119 — -
TR A 20, HEERHEEE XG4 0 AT O Hr a2
fifiih(Scheme 5).
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1.2 LL CpZr(R)Cl ARIMAE K EE-FREL &Y

Buchwald /ML B 58 K & T BA CpoZr(Me)ClA Hi A4l
TR 77 5. CpaZe(Me)Cl 5 5 HEAH 21 J5 Jivi 45 3]
BE07H R 22, AR IMAGRAT MR — 2 T
(TR s, BE 6 JRU A7 2E B~ 2K B 23 (Scheme 6)° 'L,
Buchwald /N2 & B 1) 55 — Rl — R B AT 44 /& CpoZr-
(-Bu)Cl. G0 /RS AT Repr S ml T e S A Y
MVER N LA B-H 31 B R4 N W 3% 2B
CpoZr(i-Bu)Cl, FL 55 75 FE48 K A= byl bR e VA5 3 5 T
BL/05 H R 24, 48 B-H BRI S T e ) R AR oK
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Scheme 25

2000 4, Meunier /)NH POV Il AS— A He 15 2L BUA ()
?ﬂm&f% A BT SRR M A A R R I
FeIRBEVUIAE 114, %RV B SELE R a- BRI IR IR B A%
ﬁnnlm% SRR ST TR RN AR T NS E IR
ARFR 114, X PTG b AT o i R W0 114 h SRR =0
% Tk, AR RS Z A R A5 IR LA . e B
e P TR RUBEE ) A D TR O A A A A% 4 JE A A
] ARG AE A7 AE. 2009 4F 1%/ SR I = LAk R L
B B =R S VI, BT AR R B =
B4 @3t 115 DIAMNERE] T B-HItlR It as e

116 (Scheme 26).
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Scheme 28
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F(Scheme 29)1*.
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Scheme 29
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