
2 0 0 7  ©  T H I E M E  S T U T T G A R T  •  N E W  Y O R K 837

Category

Metal-Catalyzed 
Asymmetric 
Synthesis and 
Stereoselective 
Reactions

Key words

gold

[3+2] cycloaddition

allenyl ethers

X .  H U A N G ,  L .  Z H A N G *  ( U N I V E R S I T Y  O F  N E V A D A ,  R E N O ,  U S A )

Two-Step Formal [3+2] Cycloaddition of Enones/Enals and Allenyl MOM Ether: Gold-Catalyzed Highly 

Diastereoselective Synthesis of Cyclopentanone Enol Ether Containing an All-Carbon Quaternary Center

J. Am. Chem. Soc. 2007, 129, 6398-6399.

Au-Catalyzed Diastereoselective [3+2] 
Cycloaddition

Significance: A gold-catalyzed diastereoselective 
[3+2] cycloaddition of an allenyl MOM ether with 
enals or enones is shown to create synthetically 
useful cyclopentanone enol ethers with all-carbon 
quaternary centers. The one-pot, two-step reac-
tion first involves silylation of the enal or enone 
(which increases selectivity) followed by cycload-
dition, eliminating the isolation of the delicate in-
termediate. The scope is broad for both acyclic 
and cyclic enals and enones with single diastereo-
mers seen.

Comment: This is the first report of Au-activated 
allenes acting as 1,3-dipoles in [3+2] cycloaddi-
tions. In some cases, dichloromethane with water 
(as the proton source) was ideal for high yields, 
and in others, anhydrous dichloromethane with 
acetic acid was better. The mechanism is thought 
to occur in a concerted fashion and this is sup-
ported by the reaction of a mixture of Z/E allenes, 
which gave the corresponding diastereomeric al-
dehydes in roughly the same ratio as the starting 
mixture.
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Mechanistic study:
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